
Absolute Pools and Hot  Tubs  
Customer Regist rat ion Form 

All warranty coverage requires t hat  you email  your completed regist rat ion form 
within 10 days of  delivery to Absolut e Pools and Hot  Tubs:  

 
 
Order  name:                
 
Installat ion address (st reet ,  cit y,  state,  zip code):         
 
                
 
Current  email  address:             
 
1st dayt ime phone number:            
 
2nd dayt ime phone number:            
 
Date paid for  (t his will  be on the order emailed to you):       
 
Date received:               
 
Hot  tub brand and model:              
 
                
 
Hot  tub acrylic color:               
 
Hot  tub cabinet  color :              
 
                
 
Spa ser ial number:              
 

Thank you for  your  business! 
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Absolute Pools and Hot  Tubs 
 

 Hot  Tub Need-to-Know Informat ion 
 

(Please keep this document  with your spa 
paperwork) 

 
Shipping Policy 

 
Contact  Informat ion 

Email Absolute Pools and Hot  Tubs 
800-992-8296 

Business Hours:  9 am – 6 pm EST, Monday – Friday 

 
When you order  one of  our  pr oduct s, you are agr eeing t hat  you 

have read, under st and, and agree t o our  Shipping & Del ivery 
pol icy.  

 

 
Hot  t ubs are del ivered by f reight  carr iers. Your  del iver y address must  be 

accessible by a t ract or -t r ai ler .   Al l  del iver ies ar e curbside only. 
 

Hot  t ubs are cust om-manuf act ured product s. 
 

No r ef unds are al lowed. 
 

No r et ur ns are allowed.  
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Guidelines for Technical Service 
 

Please contact  us during normal business hours at  Absolute Pools and Hot  
Tubs with any service issues and we wil l ensure t hat  a technician 
contacts you as soon as possible. 
 

Guidelines to Follow for All Hot  Tub Deliver ies 
 

If  you are unsure whet her  t o accept  your  hot  t ub at  del ivery because of  damage, 
please cont act  us immediat ely at  800-992-8296 (M-F,  9 am – 6 pm EST) or  via emai l  
at  Absolute Pools and Hot  Tubs.  If  del iver y occur s dur ing our  non-business hours,  
and t he damage is ext ensive, ref use t he spa and cont act  us via email  immediat ely 
t o let  us know t hat  you have r efused i t  and we wi l l  r ush a new spa t hrough 
product ion and have i t  shipped t o you.  
 

NOTE: Freight  carr iers ar e subcont ract ed by t he manufact ur er .  They ar e not  
employees of  our  company nor  do t hey have any aut hor i t y over  your  
accept ance or  refusal of  a spa.  They cannot  make t he decision as t o whet her  
you should accept  del iver y of  t he spa i f  t here is ext ensive damage. It  is your  
responsibi l i t y t o make t hat  decision fol lowing t he guidel ines out l ined her e 
and,  i f  del ivery is dur ing our  business hours, we wi l l  be happy t o assist  you 
wit h t hat  decision i f  you have any quest ions or  concerns.  

 
If  you have shipping damage t hat  is covered wit hin t his pol icy,  please be sure t o 
t ake clear  digit al  phot os of  t he damage and emai l  t hem t o Absolute Pools and Hot  
Tubs as soon af t er  del ivery as possible.  
 
 

Please be aware t hat  Absolut e Pools and Hot  Tubs wil l  not  be avai lable t o assist  you dur ing 
non-business hours. We wi l l  answer  al l  cal ls and emai ls wi t hin 1 business day of  receiving 
t hem (so, f or  example, i f  you request  assist ance or  informat ion on Fr iday evening at  7 pm 

EST, you wil l  receive an answer  by t he fol lowing Monday at  6 pm EST). 
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Customer Responsibil ity at  Del ivery 
 

You are responsible for complet ely unwrapping the spa and thoroughly inspect ing it  at  the t ime of 
delivery for visible damage or problems and ident ifying them on the delivery receipt  the dr iver  
gives you to sign. If  it  appears that  you got  the wrong spa (wrong color  acrylic, wrong color  
cabinet s, not  the opt ions/upgrades you purchased, you need to refuse the spa and let  us know via 
email t hat  you refused it  – include shipper  informat ion with this email). The dr iver must  remain 
there unt il you’ ve thoroughly inspected the shipment . If he/she does not  want  to, refuse to sign 
the delivery receipt  and contact  us immediately and we will ensure that  he/she stays unt il you’ ve 
completed your  visual inspect ion. 
 
All shipping damages must  be reported wit hin 10 days of delivery. Even if you not e damage on the 
delivery receipt  and don’ t  report  it  t o us within t he first  10 days of receipt , you will be responsible 
for replacement  costs and shipping. 
 
If you request  replacement  part s that  were damaged dur ing shipping and could have been seen 
upon a thorough inspect ion at  delivery, we will ask you to fax us a copy of your signed delivery 
receipt , which we will ver ify with the dr iver ’ s delivery receipt . If  you failed to note the damage on 
the delivery receipt , you will need to pay for replacement  part s plus shipping and fi le a claim wit h 
the freight  carr ier for reimbursement . 
 
Shipping insurance covers CONCEALED (i.e.,  damage that  could not  be seen during t he visual 
inspect ion you are required to do when the it em is delivered) damage ONLY. 
 

A signed del ivery receipt  with no except ions, is called a 
"clear delivery." Clear deliver ies mean that  t here were 

no shortages or  nor  was t here visible damage at  t he t ime of  delivery.  
 
In t he rare inst ance t hat  accessor ies you order  wi t h your  spa are not  del ivered wit h t he spa, 
please cont act  your  sales represent at ive immediat ely t o get  t he accessor ies shipped. If  your  sales 
represent at ive is not  not if ied wit hin a maximum of  t en (10) days of  receipt  of  t he spa, t he 
accessor ies wil l  not  be shipped. 
 
It  is very important  that  the buyer follows t he delivery procedure described above. If  t he buyer  
determines that  all or  a port ion of t he merchandise has been damaged, the buyer must  refuse to 
accept  the shipment  or note the exact  damages on t he freight  bil l and replacement  parts will be 
sent . Any damaged part s that  are not  noted at  the t ime of receipt  by the buyer will be replaced at  
the buyer 's cost  (including shipping costs). 
 
We offer  concealed damage (hidden damage that  could only have occurred dur ing shipping and 
which was not  visible dur ing delivery inspect ion) shipping insurance at  a nominal cost  on our spas. 
 
Shipping insurance covers t he replacement  of damaged part s only, not  t he ent ire it em. If t he buyer 
chooses not  to purchase shipping insurance at  t he t ime of purchase, all replacement  it ems and 
associated shipping cost s will be paid for  by the buyer . Shipping insurance cannot  be purchased 
after the it em has been delivered. 
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Any it ems that  are incorrect  or missing from your shipment  must  be reported within 10 calendar 
days of delivery. It  is the buyer 's responsibil it y to inspect  any product  to ensure nothing is 
incorrect  or  missing before beginning installat ion. Missing or  incorrect  parts reported within the 
t imeframe stated above will be shipped by UPS ground or  freight  carr ier  (whichever  applies). If  t he 
buyer  want s t he missing or  incorrect  part s t hat  can be sent  via UPS overnight ed or  2-day aired, 
t he cust omer  wil l  have t o pay t he applicable cost s for  t hose services. 
 

· Our  spas are cust om-bui lt  t o your  speci f icat ions and are NON-RETURNABLE!  
· Our  spa covers are NON-RETURNABLE! 

 
If you have any quest ions about  shipping costs and policy, please call us at  800-992-8296, Monday 
through Fr iday, 9 am – 6 pm EST or email us at  Absolute Pools and Hot  Tubs. 
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Balboa Pack Frequent ly Asked Quest ions 
 
Q. Why does the soldered-in fuse located on the circuit  board blow? 

1. Make sure the system has the proper  incoming volt age.  
2. Check for  proper wir ing inside the system box and look for any 

loose connect ions or  cut  wires.  
3. Plug in a new t ransformer   

Q. Why does the panel display "FLO" constant ly and nothing works? 
1. This is an indicat ion of a pressure switch stuck in the closed 

posit ion.  
2. Check the slice valves and ver ify that  they are open.  
3. Make sure the pressure switch wire is connected to t he proper 

circuit  board connector.  
4. Disconnect  t he pressure swit ch wire from the circuit  board  
5. If  t he hot  t ub operates normally, then recalibrate t he pressure 

switch.  
6. If  t he pressure swit ch cannot  be recalibrated then replace it .  
7. If  t he problem cont inues after  disconnect ing the pressure switch 

wire from the circuit  board, replace the board.  
Q. Why does the panel display "FLO" alternat ing with current  t emperature? 

1. This is an indicat ion of an open pressure switch.  
2. Check the water level.  
3. Check for  blockage in the f ilt er  car tr idge, skimmer  basket  and 

pump intake f i t t ings.  
4. Check the slice valves and ver ify that  they are open.  
5. Make sure the pump is pr imed and pumping proper ly.  
6. Make sure the pressure switch wire is connected to t he proper 

circuit  board connector.  
7. Check the pressure switch for cut s.  
8. Recalibrate the pressure switch.  
9. If  t he pressure swit ch cannot  be recalibrated, replace it .  

Q. Why does the system power  input  fuse (20A, 25A or  30A) keep blowing? 
1. Chances are it  is a bad pump or blower.  
2. Make sure to replace any blown fuse with a fuse of the exact  same 

type and rat ing.  
3. Unplug all t he pumps blower .  
4. If  t he fuse blows again, ver ify proper  internal system wir ing and 

check wires and connectors for cut s and burns.  
5. If  t he fuse does not  blow, t hen plug in each device one at  a t ime to 

determine which device is defect ive.  
6. Replace the device that  blows the fuse.  

Q. Why does the panel display "SN3"? 
1. Make sure the system has proper incoming voltage.  
2. If  an ozonator is present , disconnect  it .   
3. Replace the temperature sensor .  
4. If  i t  st i ll displays "SN3" t hen replace the board.  
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Q. Why does the panel display "SN1"? 
1. Make sure the system has proper incoming voltage.  
2. If  an ozonator is present , disconnect  it .   
3. Replace the hi-limit  sensor .  
4. If  i t  st i ll displays "SN1" t hen replace the board.  

Q. Why does the cont rol panel display "OH"? 
1. Overheat  protect ion may occur if  t he pump is set  to operate for  

extended per iods.  
2. In extremely hot  weather , check for proper cabinet  vent i lat ion.  
3. When the hot  tub is in a f ilter  cycle, make sure P1 low-speed is on.  
4. Check slice valves/make sure that  t hey are open.  
5. Check for  blockage in the f ilt er  car tr idge, skimmer  basket  and 

pump intake f i t t ings.  
6. Check the alignment  of the heater element  in the heater housing to 

make sure it  is straight  a not  contact ing the sides.  
7. Make sure the temperature sensor is installed properly.  

Q. Why isn't  t he system maintaining the set  t emperature of t he water? 
1. Make sure that  t he water temperature displayed on the topside 

panel is at  least  1 degree below the heater  set  t emperature and set  
the cont rol t o standard mode.  

2. Check voltage across the two connect ions to the heater . Your 
meter  should read either 120 or  240 volts depending on your 
installat ion.  

3. If  voltage to the heater is good, replace the heater .  
4. If  your  meter reads low or zero voltage, ver ify proper pressure 

switch operat ion.  
5. Keep in mind that  t he heat  indicator  will not  light  i f the pressure 

switch is not  closed.  
Q. The system is receiving proper voltage, why doesn't  anything funct ion? 

1. Check for  blown fuses, burn marks or signs of tampering in t he box.  
2. Power  down the hot  tub, plug in a test  t ransformer  and test  panel 

and return power  to the hot  tub.  
3. Replace the board.  

Q. Why does the GFCI t r ip immediately upon power  up? 
1. If  t his is a new installat ion, make sure that  the GFCI is wired 

cor rect ly.  
2. Disconnect  all the components (i.e. pumps, blower , ozonator 

heater ) and plug them back in one at  a t ime to ver ify which 
component  is causing the GFCI to t r ip.  

3. Check for  any loose connect ions or  cut  wires in the box.  
4. Plug in a new t ransformer .  
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Spa and Hot  Tub Elect r icit y Pr imer 
 

We always recommend that  you hire a licensed elect r ician to do al l elect r ical 
work with your  hot  tub to ensure that  it  is done correct ly.  

 

We use a four-wire system (many opt ions such as an ozone system, stereo, and f iber opt ic 
surround light ing are 120V) and require a four-wire hookup. All of t hese will require a proper 
amperage GFCI and should only be wired by a licensed electr ician. One hint  when looking for  
an elect r ician is to ask if  t hey have ever  wired your  part icular type of spa. Many good 
elect r icians have not  wired a four -wire spa and can easily mis-wire the GFCI causing it  to tr ip 
when power is first  applied. It  is a good idea to see if  t he spa dealer you are purchasing from 
has anyone on staff  t hat  knows how a four wire GFCI should be wired, so if the electr ician has 
problems, t hey can speak with someone on staff  t o clarify t he procedure for them. Many spa 
manufacturers that  use this t ype of elect r ical hookup will have someone on staff  t hat  t he 
elect r ician can speak with direct ly, if  problems occur . Always consult  local elect r ical code, 
before wir ing a 240V tub, this will keep confusion down to a minimum over  issues like size of 
wire to be used, etc. When in doubt , put  in heavier  wire! 

Always use all copper  conductors. The money saved by going to aluminum or copper coated 
aluminum, will be lost  in increased power  bills, and, in some cases, t he cheaper  wire can be a 
f ire hazard, and/or will void port ions of your warranty. 

GFCI Installat ion on Four  Wire 240V Systems; 

In new spa /  hot  tub installat ions it  is a common problem to have a miss-wired GFCI. 

NOTE that  t here are different  models of GFCI used in the market , the following descr ipt ion is 
generic. 

To proper ly wire a GFCI on a four wire 240V installat ion, when using a sub-panel box, all four 
wires should be brought  out  from the main box. The two hot  legs should be at tached to the 
GFCI breaker  at  the proper locat ions, t hen come out  of t he GFCI breaker and be run to t he spa. 
The neutral leg from the main box should come out  and be at tached to the neut ral bus located 
on the side of the breaker . The neutral pigtai l on the breaker should then be att ached to the 
other  side of the neutral bus. There is a locat ion for another neut ral lead that  goes out  t o t he 
spa from the breaker , this neutral wire should be run out  to the spa. The ground wire from the 
house and ground from the spa should be bonded together in t he sub-box. If the neut ral and 
ground are not  kept  separate in this fashion the spa will instant ly tr ip t he GFCI breaker. 

 

Elect r icity is responsible for running pumps and motors, ignit es gas heaters, and operates 
cont rols. When maj or renovat ion or  installat ion of electr ical circuits is required, call a 
professional elect r ician and subcont ract  the j ob. When t roubleshoot ing short  circuits or other 
specialized elect r ical problems, an elect r ician will solve and repair  it  faster  t han you can, so 
again, call a professional and let  him do his j ob. 
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Water technician and electr ician is required to make basic elect r ical connect ions, t roubleshoot  
underwater  light s that  won't  work, switch appliances from 110 volt  to 220 volt , and so on. 
Understanding the basic concepts of how elect r icity works, is cont rolled, and is conducted, will 
keep you both safe and profit able. 

Elect r ical  Terms def init ions are as below 

o Amperage (amps) is t he term used to describe the actual st rength of the elect r ic 
current . It  represents t he volume of current  passing through a conductor in a given t ime. 
Amps = wat ts @ volts. 

o Ar c or  arcing is the passage of elect r ic cur rent  between two point s wit hout  benefit  of a 
conductor . For  example, when a wire with cur rent  is located near  a metal object ,  t he 
elect r icity might  arc (pass) between the two. 

o Circuit  is the path t hrough which elect r icity f lows. 
o Conduct or  is any substance that  carr ies elect r ic current , such as a wire, metal, or  t he 

human body. 
o Current  refers to the rate of flow between two point s. 
o Cycle is a complete turn of alternat ing current  (ac) from negat ive to posit ive  and back 

again. 
o Gauge refers to the size of an elect r ic wire. Heavier loads can be carr ied on heavier 

gauge wires,;  however  the numbering system of wire gauges works in reverse. A 10-
gauge wire, for  example, is thicker than a 14-gauge wire. 

o Line refers to a wire conduct ing elect r icit y. 
o Load is an appliance that  uses elect r icity. 
o Vol t s are a basic unit  of elect r ic current  measurement  expressing the potent ial or  

pressure of the current . Volts = wat ts @ amps. 
o Wat t  is a measurement  of t he power consumpt ion of an appliance. One wat t  is equal to 

the volume of one amp delivered at  t he pressure of one volt .  Wat ts = amps x volts. 

Elect r ical  Test ing Equipment  and Miscel laneous Terminology 

Item Descr ipt ion 

Mult i-meters :   In order for  you to service any spa equipment , you absolutely must  
have and know how to use a mult i-meter capable of measuring 120 
and 240 single phase voltage, ohms, and amperage. Without  this 
equipment , any repairs made to the elect r ical par ts of this 
equipment  will be st r ict ly by t r ial and er ror or guessing which 
usually result s in parts replaced that  weren't  actually bad. If you do 
not  have a meter capable of each of these funct ions, eit her  buy 
one at  a local elect r ical supply house or bor row one. Eit her  way, 
you must  have one to work competent ly. Your meter  instruct ions 
will explain how to hook up the test  leads for  each of t he tests that  
follow. 

Volt age Test ing :   Volt age test s of any circuit  inside the equipment  can be done using 
much the same pr inciple as t est ing for good line service (covered in 
LINE SERVICE CHECK sect ion of t his guide). Simply decide what  
volt age you expect  to f ind at  a t est  point ,  set  your meter (i f  not  
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preset ) for the scale showing this voltage, and apply your leads to 
the circuit  in quest ion. It  is always best  to put  your test  probes on 
the leads supplying the actual circuit , rather than in locat ions you 
would assume are of the same polar it y.  

When most  people t est , they convenient ly apply one lead to the 
ground, and look for voltage with the other lead. The result s of this 
method will easily mislead you because even a neut ral wire carr ies 
elect r icity when a component  is running. There’ s no reason not  to 
expect  t o see volt age when tested in this fashion. If  i t  is a 120 volt  
circuit , one lead must  go to a neutral connect ion point , and the 
other  to the point  at  which there should be 120 volts. A 240 volt  
test  must  include two separate points where individual 120 volt  
supply leads are providing power. 

Amperage Test ing :   An amperage test  can only be conducted when a component  is 
actually running. The components that  you might  test  with your 
ampmeter  are the heater (120v should read 12.5 amps, 240 volt  
should read 25 amps), the blower (1 Hp will read 5-6 amps, 1-1/2 
to 2 Hp will read 7-9 amps), and the pumps low and high speeds 
(look at  the plates on the motor for  t he amperages you should see 
and your  actual reading should be within 10% of that ).  If  your 
volt age supply to the pack is lower than the 120 volts or  240 volts 
as ment ioned, then your  amperage draw will  be somewhat  lower as 
well,  (especially not iceable on heaters).  

On 120 volt  t ests, an amperage reading should only be taken on the 
lead actually supplying the volt age to a component  (not  on the 
neutral).  For 240 volt  components, eit her  wire supplying power will 
give you a good reading. 

WARNING: A reading several amps higher than the component  is 
rated for will ult imately result  in a premature failure of the 
equipment  or  worse, an elect r ical hazard. 

Ohms Test  :   Using the ohms scale on your  meter , you can determine whether or  
not  you have cont inuity in a circuit .  Cont inuity is the abili ty for 
elect r icity to pass unrest r icted between two ends of a wire or 
circuit . Ohms is the unit  of measure of t hat  restr ict ion or 
resistance. The more resistance you have, t he weaker the circuit  
is.  Therefore, when test ing a swit ch for cont inuity, your  meter  
needle should read 0 ohms if  the circuit  is closed or  "on" (unless 
the bat tery in your meter is weak in which case the needle will 
move but  not  all t he way to 0). There should be inf init e resistance 
such that  the needle does not  move at  all if  t he circuit  is open or 
‘ off .  

WARNING: NEVER CONDUCT A CONTINUITY TEST ON A LIVE CIRCUIT 
It  is recommended that  you disconnect  any switch or  part  being 
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tested for  cont inuity before conduct ing the test .  

Line Service Check :  Many installat ions have faulty line service. Before assuming that  
your problem is with the equipment , always check for the proper 
volt age coming into the equipment .  

If after  t est ing, you f ind an improper line service volt age, shut  t he 
power off  at  the circuit  breaker and contact  a licensed, qualified 
elect r ician to make the necessary correct ions. 

Ground Fault  Circuit  :   
Inter rupt ion Protect ion     

(GFCI)     

GFCI protect ion is necessary in case anything elect r ical should 
allow elect r icit y t o leak to grounded metal in connection with the 
spa. This is especially possible if  aft er years of use a heater  
element  should rupture and the ground wire (t hat  may or may not  
have been or iginally connected) should happen to become 
disconnected. A GFCI will sense this leakage and shut  t he voltage to 
the power  pack oft .   

As of January 1, 1994, all equipment  packs used with a spa or hot  
tub must  be protected by a Class A ground fault  circuit  interrupter. 
This is called for  in the N.E.C. code book in paragraph 680-42. If  
the equipment  has a GFCI built  into i t , that  GFCI may only protect  
certain components such as the blower, light  ozonator , and 
somet imes the pump. The GFCI may not  provide full protect ion, 
especially i f  t he unit  is wired for  240V service. To be sure, have a 
qualified elect r ician study the wir ing diagram that  came with your 
unit  (or the manufacturer  of the unit  you are working on) for  
ver ificat ion. 

Keep in mind that  when buying a 240 GFCI for an installat ion, be 
sure to get  one that  has neut ral protect ion. The 60A Square D GFCI 
does not  have neut ral protect ion and therefore cannot  be used on a 
hybr id equipment  system. (Hybr id means the unit  contains both 
240V and 120V components.) 

NOTE: Any GFCI protect ing a circuit  should be tested per iodically to 
insure proper operat ing protect ion. If i t  fails to operate proper ly, it  
must  be replaced. 

240V Circuit  Breaker  :   
Installat ion      

There are two easily installed proper ly rated 240 volt  GFCI 
breakers on the market  today (as of t he t ime this page was 
writ t en). They are t he Square D model QO 250GFI and the ITE 
Siemens model QF250, each rated for up to 50 amps. The square D 
60 Amp GFCI can not  be used with our equipment  because it  does 
not  have load neut ral protect ion.  

Most  people who install the Square D GFCI breaker do not  follow 
the instruct ions accompanying it . A common mistake is made by 
connect ing their  load neut ral (from the equipment), the large 
white pigtai l on the GFCI, and the power  supply neut ral to t he 
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connect ion block on the mount ing bracket . The inst ruct ions show 
where the load neut ral is supposed to at tach to the GFCI. Before 
suspect ing a pack malfunct ion, check the installat ion of this device 
(when used) and make sure it  was installed cor rect ly. 

The connect ion point s for  t he pack on the Siemens GFCI are more 
obvious, but  again, make sure that  only the load neut ral is 
connected where indicated and that  the white pigtai l is only 
connected to the line service neutral. 

Pumps :  The pump is probably t he hardest -working piece of equipment  on 
your pool or spa. Its j ob? To keep water moving throughout  the 
ent ire circulat ion system. The pump draws the water  from the pool 
or  spa, t hrough the plumbing and on to t he fi lt er .  It  t hen pulls it  
through the heat ing process and pushes it  back into t he pool or spa. 
The pump also act s as a secondary sieve. Pumps of all variet ies 
have a st rainer  pot  or hair  and lint  trap that  catches any small 
debr is that  made it  through the skimmer , main drain or gut ter.  By 
t rapping this debr is, the pump helps ease the burden placed on the 
f ilter , leaving it  free to catch the smaller pollutants in the water . 
This is j ust  one part  of a mult i-step process to r id the water  of 
impurit ies before it 's sent  back into t he pool or spa. Indeed, 
keeping the water  circulat ing is one of t he best  ways to help keep 
your pool or spa clean. It  also requires very li t t le at tent ion from 
you. You need only program the system to automat ically kick t he 
pump on for a cer tain amount  of t ime each day so all of the water  
moves through the fi lter  at  least  once a day. Generally speaking, a 
pool pump should run at  least  six hours a day and a spa pump -- 
which in portable spas is part -and-parcel of t he spa pack -- should 
run for  at  least  two hours a day when the spa's not  in use. 

Motors :   In t he context  of a pool or  spa, t he motor 's funct ion is to dr ive the 
circulat ion system. More specif ically, t he motor convert s elect r ical 
energy into mechanical energy which is then used to operate t he 
pump. Unless you are a mechanic, you should not  get  involved in 
any hands-on maintenance of t he motor. However , it  is a good idea 
to familiar ize yourself wit h when it 's set  to run, and to watch for 
any symptoms -- such as gr inding or  other  unusual noises -- that  
may indicate t rouble. If the motor  fai ls to operate properly -- or  at  
all -- contact  your  retailer  or a professional service technician for 
more informat ion and assistance. As with any complicated piece of 
elect r ical equipment , t roubleshoot ing and repairs are best  handled 
by an expert .  

Fi lt ers :   In effect , we've now traveled through the pump and are on our way 
to t he fi lter , which serves to remove dir t  and other  impur it ies from 
the water . There are t hree dif ferent  types of f ilters available on 
the market  today, each of which has it s own unique advantages. •  
Diatomaceous Earth Filters are made of gr ids of ext remely f ine 
mesh that  are coated with diatomaceous earth. The DE acts as an 
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adhesive, trapping any small or microscopic dir t  par t icles in the 
water. FYI: DE is made from crushed pet r i fied bones that ,  i f you 
were to look at  i t  under a microscope, would look like a sponge 
with thousands of t iny pores. One of the advantages of DE is that  
i t 's organic and non-pollut ing. In other words, i t 's environmentally 
inert . Do note, however, t hat  some municipali t ies or other 
environmental author it ies have st rict  regulat ions regarding the 
disposal of DE. This becomes a concern when it 's t ime to clean the 
f ilter  by backwashing it .  For more informat ion on what  to do with 
the water  that  has been flushed through a DE f ilter ,  contact  your 
local health depar tment , pool/ spa retailer  or service technician. •  
Sand fi lt ers use -- you guessed it  -- sand as a fi lter  medium. Inside a 
sand fi lt er  is a cer tain amount  of sand and gravel,  which mix with 
water passing through, pulling out  dir t  and impurit ies. Small 
microscopic part icles can escape capture in a sand fi lter . To 
prevent  this, you can use a flocculant  to coagulate the part icles 
into larger part icles t he fi lter  can catch before t he water is sent  
back into the pool. Every several years, you may also need to add 
new sand to t he fi lt er .  But  do note: These filters require a very 
specific type of grain. For  more informat ion on when and how to 
replace the sand, contact  your  pool/spa retai ler  or service 
technician. •  Cart r idge f ilters, like DE fi lters, have a gr id-like 
inter ior to catch pollutants. These types of fi lt ers can contain a 
number of gr id cart r idges. Spas usually require only one large 
cart r idge while pools generally need either three large cart r idges 
or  up to 12 small ones. These cart r idges are made with a f ine, 
pleated mesh mater ial -- and the pleats are t he key to the f ilter 's 
operat ion. The t ight  pleats, or folds, allow a large amount  of 
material t o be used in a small container. The more mater ial used, 
the larger  t he surface area available to capture unwanted dir t  or 
debr is in t he water. 

Heaters :   We won't  go into great  detail here about  heaters, but  you should 
know that  t he fi ltered water passes over  t he heater  before re-
enter ing the pool or spa. As is the case with motors, heaters don't  
need a lot  of maintenance. You should, however , learn to 
recognize any unusual noises or other clues that  may call for  
professional at tent ion. The best  thing you can do for your  heater -- 
and indeed all of your equipment  -- is to keep the water  proper ly 
balanced. Imbalanced water will dissolve metals from the 
equipment  or  cause a calcium build-up that  can eventually cause 
heater  fai lure. For more informat ion on water maintenance, check 
out  Splashzone's sect ion on Chemicals. 

Warning - Please read this sect ion completely!  

This sect ion is presented for  t he do-it -yourselfer who needs some help either t roubleshoot ing 
or repair ing his/her own hot  tub spa. Here we are assuming that  i f you have chosen to work 
on your  own unit ,  you have a basic knowledge of elect r icity. Please remember  that  water  and 
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elect r icit y DO NOT MIX. If  you are not  capable of per forming a repair  yourself,  please contact  
a local spa professional or a licensed electr ician in your  area. 

Also realize that  the wir ing and equipment  descr ibed herein represents t he "average" spa 
equipment  pack. Your  unit  may vary significant ly from the components descr ibed below. If  
you are in doubt  as to how to proper ly t roubleshoot  or repair  your specif ic unit , please 
contact  a local spa professional or a licensed elect r ician in your  area Use any of t he 
informat ion contained herein AT YOUR OWN RISK. We will not  be held liable for  any injur ies 
that  may result  from the t roubleshoot ing or installat ion of any electr ical components in your  
hot  tub spa unit . 

Elect r ical Theory 

A detai led descr ipt ion of electr ical theory would t ake a separate volume, so this sect ion only 
out lines the basic concepts that  make the specif ic applicat ions a bit  easier to understand. 

Elect r icity is much easier to comprehend if you picture it  as water f lowing through pipes. For  
elect r ic current  to f low from one place to another  t here must  be a difference in pressure, 
called potent ial.  A wire, for  example, with no cur rent  flowing through it  has zero potent ial-
there is no cur rent  there yet . When the wire comes in contact  with something that  has 
elect r ical potent ial,  i t  will accept  the current  unt i l the potentials are equal in both places. 
Elect r icity works t he same way, flowing from the place of greater  elect r ical charge to the place 
of lesser  or no charge. 

The earth has no elect r ical charge, it  has zero potent ial.  Therefore, elect r ical panels and 
appliances are grounded, so that  i f current  takes an unexpected path it  is at t racted to the 
earth. Elect r ic service to a home, for  example, includes a copper stake or  rebar  dr iven into t he 
soil t hat  is at tached to a connect ion bar in t he electr ical panel wit h a heavy gauge wire. 
Similar ly, an appliance that  is grounded includes a wire at tached to t he appliance, run back to 
the electr ical panel, and at tached to this grounding bar. In this way, if  a wire inside a motor 
were to touch the metal case of the motor, for  example, t he current  would be conducted 
harmlessly through the ground wire t o the grounding bar and into the earth. 

Elect r icity, like water, takes the path of least  resistance. Therefore, in t he preceding example 
if you were to touch that  motor case, t he elect r icit y would t ravel through you to the earth, 
unless that  path were broken in some way, by rubber  soled shoes for  example. 

This unintent ional route to the ground without  f irst  returning to the elect r ical panel is called a 
ground fault .  As noted, i f you are par t  of t he path to the ground, you will be shocked. Another  
way to be shocked is to become par t  of t he circuit .  If  you touch a metal casing that  is 
elect r i fied, then touch another conductive sur face, t he elect r icity will pass through you as if  
you were a wire. In other words, you become part  of t he circuit . This can also occur if  you 
touch a hot  line and a neutral or  ground line, again becoming part  of the circuit .  These 
examples are called short  circuits. 

The human body is operated by elect ricity-very small elect r ical impulses that  st imulate 
muscles or t ransmit  informat ion as energy in the brain. Therefore, the body is designed to be 
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an excellent  conductor  of electr icity. As with any appliance, however, t oo much electr ic 
current  delivered to the appliance can dest roy it ,  especially the heart  and brain. An elect r ic 
current  of 30 milliamps (1 milliamp = 0.001 amp) will cause muscles to cont ract  uncont rollably, 
meaning if you grab a hot  line of more than that  you probably won't  be able to let  go. In a shor t  
t ime, t he current  disrupts the normal heartbeat  and breathing, causing death. Children can be 
ki lled in this manner with as li t t le as 10 milliamps. To put  that  in perspect ive, a 40-wat t  
lightbulb at  110 volts uses about  0.3 amp, or ten t imes the 30 milliamps that  can ki ll you. 
Taking that  further, a typical pool motor  drawing 10 amps is using enough current  to kill you 
300 t imes. 

Conductors are any substance that  allows the free movement  of electr ic current . Insulators, on 
the other hand, are substances that  do not  conduct . Examples of each are; 

Conductors Insulators 

Silver  Dry air  

Copper Glass 

Aluminum Rubber 

Brass or bronze Plast ic 

Iron or steel Ceramic 

Every conductor  offers some resistance to t he movement  of elect r ic current , like fr ict ion 
inside a water pipe. Some conductors conduct  bet ter  t han others because they offer less 
resistance. Although there is var iat ions in resistance, i t  is important  to know the concept  and 
terminology. Ohms are the units used in measuring resistance. The bet ter  the conductor , the 
lower t he ohms reading. The shorter the length of a conductor , the lower  t he ohms. 

Alternat ing cur rent  (ac) t ravels in one direct ion then the other  (alternat ing), so the appliance 
does not  have to be connected to the power source in any special order. Unlike direct  cur rent  
(dc) volt age, ac can be stepped up or  down with a t ransformer , permit t ing the t ransmission of 
high volt age along municipal power lines that  is transformed to lower  volt ages at  each home or  
business. Because of this inherent  versat i lit y,  ac is used in vir tually all resident ial and 
commercial applicat ions. 

Alternat ing cur rent  is delivered to t he home for consumpt ion by appliances designed to accept  
i t  at  either 110 volt s or 220 volt s (t here are larger volt ages in heavy-duty commercial 
applicat ions, but  those are best  left  t o the elect r icians). Both designat ions are averages, since 
current  supply var ies slight ly and operates most  appliances in a range of 108 to 127 volt s and 
215 to 250 volts. Thus, you will somet imes see volt ages expressed for appliances as 110, 115, 
120 or 220, 230, 240. 

Alternat ing cur rent  is also delivered at  a certain rate. As noted, the alt ernat ing of t he cur rent  
one way, then the other , creates one complete cycle each t ime it  reverses direct ion. The 
speed of t hat  reversal can be cont rolled and makes a dif ference to appliances such as CD 
players or  t ape recorders that  depend on a cer tain rate. In the United States, power is 
delivered at  60 cycles per  second (60 hert z).  in Europe and much of the rest  of the world, i t  is 
delivered at  50 hertz. That  is why you can take a voltage conver ter  on vacat ion to step the 
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volt age down from 220 to 110, but  you can't  operate appliances that  require a certain cycle 
t iming. 

Elect r ical Panel 

The home power supply enters as two or  t hree if there is heavy equipment  use lines (phases) 
of 110-volts ac and one neutral line in a protected metal box called the elect r ical panel.  

The power supply enters t he panel and is connected to bars. Circuit  breakers are at t ached to 
the bars. If the breaker is at t ached to one phase, it  delivers 110 volts (single phase) to 
anything that  is connected to i t .  If  t he breaker  is designed to be connected across both phases, 
i t  delivers 220 volts (dual phase). All neut ral lines returning to the panel are connected to the 
neutral bar, which is in turn connected to a ground. In t his way, both 110- and 220-volt  ac 
breakers are found in the same panel. 

Circuit  Breakers 

The supply lines are generally designed to carry 100 amps for t he typical resident ial user. Each 
circuit  breaker  is designed to carry a specific load and break the circuit  open when the load 
exceeds that  value. Typical circuit  breakers are 15, 20, 25, 30, and 50 amps, depending on the 
requirements of the appliances. Wir ing at tached to the breaker leading to t he appliances is 
sized in accordance with the amperage of the breaker. 

When elect r ical volume exceeds the rat ing of t he breaker , i t  opens the circuit  and disconnects 
the power  supply to the appliance or  circuit  in quest ion. Such over load might  occur  as the 
result  of an unintent ional ground or  short  circuit  at  the appliance (or  wiring to i t ).  

Depending on the design of the breaker, reset t ing is accomplished in one of several ways. 
Somet imes it  is not  obvious which breaker  has tr ipped. One style of breaker looks as if  i t  is st ill 
on. You need to push the switch fully t o off , then back to on to reset  i t .  Another  style pops 
halfway between on and off , again requiring a hard push to off  before going back to on. 
Another has a small window displaying a red flag when the breaker is off . Some of t hese 
require wait ing up to 30 seconds before the breaker can be reset . Another type is off when a 
tab pops out  and is reset  by pushing the tab back in. In shor t ,  be aware that  a t r ipped breaker 
might  require some detect ive work. 

Troubleshoot ing and replacement  

When a breaker will not  reset , i t  might  mean that  t he breaker is faulty or the circuit  is 
over loaded (demanding too much current ). An over loaded circuit  can be the result  of an 
appliance that  is faulty, an unintent ional ground, or a short  circuit  in t he wir ing, or  i t  might  be 
that  there are too many appliances on the same circuit  (or one that  is too large for the circuit .) 

Troubleshoot ing is simple. First ,  check the appliances on the circuit .  Does their  total amperage 
exceed the rat ing of the breaker? If  so, remove the extra appliances or wire them to a circuit  
that  can handle the load. 

If that  is not  the problem, disconnect  each appliance from the circuit  one at  a t ime, reset t ing 
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the breaker  aft er each disconnect ion. Be sure the disconnected wires are taped off  and no 
bare wires are touching each other. When you have removed the fault y appliance, the breaker  
will stay on. You now know which appliance to repair . 

If the breaker is st i ll t r ipping, t he problem might  be in the wiring between the breaker  and the 
appliance. Make a visual inspect ion (with the breaker  off) of all the wir ing that  is accessible. If  
you don't  find a frayed or broken wire or two bare wires touching each other , disconnect  the 
wir ing from the breaker. To do that , turn off  the main service breaker  that  feeds the ent ire 
panel. Remove the faceplate from the breaker  panel.  Make sure the breaker in quest ion is off 
(an added safety in case the main breaker  is st ill on for any reason). Unscrew the wire lug 
screw at  the base of the breaker  and pull the load wires from the breaker . Turn the main 
service back on and reset  the breaker in quest ion. If it  st i ll pops off  under  t his no load 
condit ion, t hen the breaker  itself is faulty and must  be replaced. 

Never t ry to repair  a breaker . i f you are unable to locate a replacement  and need to get  t he 
equipment  operat ing again, look at  the remainder  of the breakers in the panel. Often there are 
spare breakers in the panel t hat  can be used for  replacement . Somet imes a breaker of a 
comparable amperage is servicing a circuit  that  is not  needed as much as the pool equipment  
and you can make a t emporary switch. Always replace a breaker  with one of the same 
amperage. 

To replace a breaker, t urn off the main service breaker. Place your  f lat -blade screwdriver  on 
the front ,  top edge of the breaker  and pry i t  out  of the panel. Some breakers f it  t ight ly, so 
apply f irm, even pressure. If you have not  disconnected the load wires, do so as described 
ear lier . Look at  the back of the breaker and the design of the hook connect ion that  f it s into 
the electr ic bar of t he panel.  When you have your  replacement , reconnect  the load wires t o 
the new breaker , and return it  to the panel reversing the steps taken to remove it .  Put  the 
panel faceplate back on and turn on the main service breaker. 

If the breaker did not  t r ip when you disconnected the load, t he reason for t he breaker  t r ipping 
off must  be in the wir ing between the breaker and the appliance. Since you were unable to 
f ind a problem with t he wir ing dur ing your visual inspect ion, you might  need to replace the 
wir ing. Here it  is advisable to call an elect rician. 

Somet imes elect rical problems at  the appliance or  t he t r ipping of a breaker  is caused by a 
loose breaker. If  you find that  the breaker is loose when you first  try to remove it , t ry pushing 
it  back into the panel, and t ry your appliance again. If it  won't  seat  firmly, replace the breaker . 

Older  homes might  st ill have fuses. Fuses per form the same funct ion as circuit  breakers, but  
fuses must  be replaced each t ime the over load breaks the circuit  (blows the fuse). Fuses either 
clip or screw in place. As with breakers, always replace a fuse with one of t he same amperage. 

If you are planning to work on a panel,  i t 's best  to have a helper  around to get  help in case of 
elect r ic shock. Whenever you approach a breaker  panel,  do so with great  respect . Water, 
frayed wir ing, or a poor previous service work might  have created problems at  t he panel t hat  
you cannot  ant icipate. Other safety measures include wearing rubber gloves and boots, 
standing on a piece of dry wood to further insulate you from the ground, and leaving one hand 
in your  pocket , so you can't  inadver tent ly touch one hand to a live wire or panel and the other  
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to a ground. 

Wir ing 

Pulling new wires in a circuit  or adding a circuit  is a j ob best  left  t o a professional elect r ician, 
but  it  is advisable to know a few things about  requirements. 

Gauge and type 

The gauge of the wire refers to i ts t hickness and is designed to operate under high 
temperatures and also its abili t y to handle volume and pressure of current  (amps and volt s). 

Whenever  you run wire for any reason, make sure you use the correct  type. Remember you 
can always use wire t hat  is heavier (lower  AWG number) t han the breaker  and appliance 
require, but  never use wire t hat  is thinner (higher AWG number) than required. 

Wire is stranded or solid. There is less resistance in solid wire than st randed, so this should be 
your first  choice. Wire is generally available in copper. If aluminum was used for  wir ing homes, 
i t  should be replaced whenever possible. 

Wires are sold in var ious colors. The standard are that  Green wire is always ground, Black and 
Red are used for  hot  lines, White for neut ral.  If you must  use a wire color not  in keeping with 
this code, tape the correct  color  tape over the wire or  clear ly label i t . Never assume that  the 
previous technician used the cor rect  colored wire. Check everything as you go and try to leave 
wir ing bet ter  t han you found it . 

Always encase the wires in conduit .  Be aware that  wires of different  voltage should not  be run 
in t he same conduit . You can run numerous circuits of the same voltage in a conduit ,  but  you 
need to run a separate conduit  for  every group of circuits of different  voltage. Never  run 
anything else in an elect r ical conduit , such as air  hoses or  water  lines. Use flexible, waterproof 
conduit  and connectors for outdoor  installat ions, such as wires from heaters or motors t o J-
boxes or  t ime clocks. Often a sub panel (a small breaker  panel supplied from the main 
household panel with one large circuit ) is located in t he pool equipment  area. 

When terminat ing wires to be at tached to connect ions in appliances or  at  other terminal posts, 
use cr imp connectors rather than simply wrapping the bare end of the wire around the post . 
Wrapping can come loose or be squeezed off the post . Bend the wire in the same direct ion as 
you will t ighten the screw, so when you t ighten the screw it  also t ightens the wrap. The 
connectors are available in var ious sizes and with var ious connect ion ends (called the tongue). 
The insulat ion is st r ipped off to accommodate the barrel of the connector . Using a cr imping 
tool, secure the wire t o the connector. 

Since most  pool and spa applicat ions are wired direct ly between appliances and switches, you 
won't  be dealing with t oo many out lets. With portable spas, however , you might  encounter a 
few. It  is impor tant  to recognize the appearance of out let s so you don't  try to plug 110-volt  
appliances into 220-volt  out let s. These out lets are designed so that  t he plug can be inserted 
only one way to prevent  reverse polar ity. With ac, polar it y is impor tant  with some appliances. 
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Bonding and grounding 

A bonding wire is an important  safety component  of any pool or spa equipment  area since the 
bonding wire is a path of less resistance than the human body, so any st ray current  is 
conducted along it  instead of you becoming part  of the circuit .  

A bonding wire is a solid 8-gauge wire that  is connected to a lug on the exter ior of each 
appliance in the equipment  package. No conduit  is needed because current  is not  normally 
carr ied by t his wire. The gauge of t he ground wire of any appliance must  be as large as the hot  
wire(s) so it  is capable of efficient ly conduct ing elect r icity away from the appliance in the 
event  of a short  circuit  or  st ray current . Similar ly, at  the breaker panel,  t he main ground wire 
must  be as large as the largest  hot  wire in use. 

All pool and spa equipment  must  be grounded. 

Ground Fault  Circuit  Interrupter (GFCI) 

When equipment  or  wir ing fails i t  might  draw more current  than the appliance can use, 
burning out  the appliance. The circuit  breaker  is designed to break the circuit  when demand 
exceeds the rat ing of t he breaker. Thus circuit  breakers are designed to protect  equipment , 
not  humans. 

The GFCI is designed to protect  humans. It  is a circuit  breaker that  detect s problems at  a low 
enough level to protect  you before lethal doses are delivered. it  breaks a circuit  when it  
detects a ground fault .  .  The GFCI constantly measures the cur rent  going out  of the appliance 
and coming back into i t .  If  by chance any grounding takes place, such as if  t he metal case of an 
appliance were elect r i fied, and you touch it ,  complet ing a pathway for  current  t o the ground, 
the GFCI detects the drop in the current  it  is receiving and breaks the circuit . The GFCI detect s 
var iat ions as low as 0.005 amp, . The GFCI cuts t he circuit  within one-fort ieth of one second, 
so it  is not  only sensit ive, it 's quick. 

There are three basic styles of GFCI t hat  you will likely encounter  in pool and spa work. The 
f irst  looks like a standard circuit  breaker in the elect r ical panel,  with a t est  but ton in the face 
of t he breaker in addit ion to the on/off  breaker switch. By pressing the test  but ton, you 
simulate an unbalanced current  condit ion inside the breaker and thereby test ing the eff iciency 
of t he GFCI. The GFCI breaker resets the same way a normal panel breaker does. 

The second type of GFCI is built  into a wall out let ,  containing a test  but ton and a switch to 
reset  t he GFCI as you might  install for  plugging in a portable spa. 

The third type is a portable GFCI, a unit  that  plugs into a wall out let .  The appliance is then 
plugged into the GFCI, making the out let  a GFCI out let .  

All types of GFCIs, like any other  mechanical device, are subj ect  t o fai lure and should be 
tested from t ime to t ime. 

Though GFCI provide so much safety, why aren't  all breakers and out lets GFCIs? The f irst  
answer  is probably cost ,  for  t hey cost  two to four t imes as much as a standard one. Pract ical 
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reason is t hat  some appliances or circuit s operate normally wit h slight  var iat ions in cur rent , so 
the GFCI would constant ly be breaking circuits for  t he wrong reason. In fact ,  slight  var iat ions 
might  occur  in the pool or  spa equipment , causing the GFCI t o t r ip even though everything is 
funct ioning properly. For this reason, i t  is best  to locate t he GFCI as close to the appliances as 
possible. 

If a GFCI keeps breaking the circuit ,  you t roubleshoot  the problem in t he same manner  as any 
other  breaker. As descr ibed ear lier , star t  by disconnect ing the appliance and resett ing t he 
breaker, check the wir ing, disconnect  the load at  the breaker. If  you have a GFCI serving a skid 
pack, t he problem can exist  in any single piece of equipment , so these must  be disconnected 
one at  a t ime and the GFCI reset  aft er each to detect  the appliance with the problem. Start  
with the light , then proceed to t he blower, elect r ic heater, pump motor , control devices for,  
the problem might  exist  in the cont rol panel.  

The Nat ional Elect r ic Code (NEC) specifies that  electr ical out lets located within 15 feet  of t he 
water 's edge must  be protected by a GFCI and that  circuit s for all underwater light ing be so 
equipped. Underwr iter 's Laboratory (UL) requires all portable spas be wired with a GFCI. 

Switches 

To cont rol t he operat ion of each appliance circuits are interrupted at  some point  by switches A 
breaker should never  be used as the on/off switch for an appliance because repeated swit ching 
will weaken the breaker . 

Air  switches, t ime clocks, and other  control devices all t hese are switches, turning appliances 
on or  off  by complet ing or  breaking an elect r ical circuit .  An understanding of t he basic concept  
of swit ches will help you t roubleshoot  elect r ical problems. 

A basic swit ch, which is a break in t he hot  line of a circuit . This is t he most  basic on/off switch, 
called a single pole, single t hrow (SPST) switch. This switch handles one circuit  (single pole) 
each t ime the switch is t hrown. The SPDT second drawing depicts a single pole, double t hrow 
(SPDT) switch. In this case, there is st i ll only one circuit  of elect r ic current , but  when this 
switch is t hrown one direct ion, i t  elect r i fies one appliance, and when it  is t hrown the other 
way, it  elect r if ies another  appliance. Depending on the appliance(s), you might  use several 
var iat ions of poles (circuit s) and throws (dest inat ions for  the cur rent ).  By understanding these 
basic concepts, you will recognize whatever type of swit ch you encounter . 

The other  concept  regarding switches that  you will encounter wit h pools and spas is mult iple 
switching. There is often more than one cont rol or switch on each appliance. For example, 
there might  be a wall swit ch and a t ime clock, either  of which can turn on a pool light.  There 
are oft en air  switches and t ime clocks controlling spa equipment  and a simple on/off switch 
at tached to each appliance so you can shut it  off  easily for service work. 

There are two kinds of circuits and so two kinds of switching. First ,  switches wired in ser ies are 
those which operate together. The elect r ic current  cannot  pass along the line unless each 
switch is closed. An example of a series circuit  and ser ies switches is the control circuit  in a 
heater , where each cont rol switch must  be closed before the ent ire circuit  is completed and 
the ignit ion of the heater is f ired. 
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The other  type of circuit  and switching is parallel.  A parallel circuit , where there is more than 
one way for  t he circuit  to be completed, each independent  of the other. The drawing shows 
that  the current  will reach the appliance if either  switch is closed. But  closing both is not  
necessary, and if they are it  does not  deliver any more or less cur rent  to the appliance because 
both switches depend on the same source of cur rent . An example of parallel circuit s and 
switches is the pool light  t hat  is cont rolled by a switch in the home and by a t ime clock in the 
equipment  area. By understanding these concepts, you will be able t o detect  why an appliance 
is not  operat ing or why it  is operat ing after you turned the switch off . 

Relays 

A relay is a switching device on a circuit  t hat  cont rols current  flow in another circuit . When the 
relay circuit  is elect r i fied, i t  energizes an elect romagnet  t hat  pulls the two halves of the relay 
together . in doing so, t he contacts of t he controlled circuit  are brought  in contact , complet ing 
the circuit .  Relays are normally used as safet y devices. The purpose of t his type of cont rol is to 
use a low-voltage circuit  (the relay circuit ) to t urn on or  off  a higher voltage circuit  (controlled 
circuit ).  For example, a safe 12-volt  circuit  can be used near  a pool or spa to cont rol a 
dangerous 220-volt  circuit  t hat  operates a pump motor  or  blower. 

Relays can also be used to cont rol low-voltage situat ions, like a millivolt  cont rol on a heater  
cannot  be located more than 20 feet  from the heater . If  you want  a heater switch inside your 
home, for  example, you might  run a standard 110-volt  switch that  act ivates a relay in the 
equipment  area, which in turn cont rols the low-voltage millivolt  circuit  of t he heater . Relays 
allow you to run thinner , less expensive wires over long distance. Since the small 
elect romagnet  of the relay uses a small amount  of current , you can run much smaller , cheaper  
wires along to cont rol the relay, which can be located near the appliance. The heavier wir ing 
for the appliance only needs to t ravel t o t he nearby relay and back. 

Relays are j ust  swit ches so some cont rol and t ime clock makers include relays in t heir  designs. 
Instead of requir ing you to f lip a swit ch however , the relay turns on or  off  when powered by 
elect r ic current , t hus turning on or off  t he appliance. 

Test ing 

Test ing for the presence of cur rent  at  a connect ion or appliance is simple for  you need a 
mult imeter and set  the tester on the range of volt age you expect  to f ind and the t ype of 
current , ac or dc. The mult imeter  has mult iple funct ions, test ing circuit  voltages, cont inuity, 
and resistance. It  has a posit ive and a negat ive test  lead and a switching device to set  t he 
meter for reading de or ac (reading var ious ranges of each), resistance, or  cont inuity. The 
meter is bat tery powered for  cont inuit y and resistance test ing because you must  send current  
into a line to test  if  it  is cont inuous (unbroken) or  broken and to t est  the amount  of resistance 
in a conductor. 

When test ing the control circuit  of a millivolt -cont rolled heater, for  example, you would set  
the meter  for  dc current  in a voltage range of 0 to 1 volt  (since you will be test ing a circuit  
with up to 750 millivolts, which is equal to 0.75 volt ). In t he same manner, if  you are looking 
for the presence of current  at  your motor , you set  the meter  for  ac in the volt age range of 
either 0 to 110 or  0 to 220 volts. Elect ronically controlled heater circuit s operate on 25-volts 
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ac, so you would set  the meter  for ac in a range of 0 to 50 volt s. Generally you can't  harm the 
meter by feeding it  less current  than the range you have chosen, but  you can dest roy it  by 
feeding it  more. So, i f you are uncertain about  the volt age being tested, start  with the 220-volt  
range and work down. 

When test ing dc circuit s, remember  that  polar ity (posit ive and negat ive) makes a difference. 
You must  touch the posit ive meter lead to t he posit ive contact  of the appliance or swit ch and 
the negat ive lead to t he negative contact .  If you reverse these, you will see the meter register  
negat ive volt age. When test ing ac voltage, t he polar ity doesn't  mat ter, and you can touch 
either lead to either side of t he circuit . 

When test ing 110-volts ac, touch one lead to the suspected hot  line and one to a neut ral line or 
to ground. When test ing 220-volts ac, per form the same test  on each of the two hot  lines, t hen 
touch one lead to each hot  line at  the same t ime. If  each line individually reads 1 10 volts, but  
when tested together  i t  does not  read 220 volt s, i t  means the two hot  lines are being supplied 
by the same phase of t he power supply and therefore will not  deliver  220 volts. This usually 
denotes a fault y breaker . 

When buying a mult i-meter , make sure it  can test  millivoltage for working on millivolt  heaters. 
Some meters won't  accurately read less than 10 volts, and therefore are useless with 
millivolt age. Most  electronic meters are pocket -size and can self-range, which is t o say you 
need only dial in ac or dc and the meter  will detect  t he volt age and adjust  accordingly. 

When you suspect  a broken connect ion, cont inuit y test ing is useful To test  cont inuity of a line, 
f irst  be sure all t he cur rent  is turned off , t hen set  your  meter for cont inuity test ing and touch 
one lead to each end of the suspect  circuit . If t he meter  reads posit ive or beeps, i t  means 
there is cont inuity. Before conduct ing such tests, make sure your meter  is working properly, 
and that  t he bat tery which elect r i fies t he circuit  is working, by t ouching the two test  leads 
together . This should represent  a good connect ion and a complete circuit , and you should get  a 
posit ive reading. 

Since most  of t he wir ing and installat ion you do uses good conductors, you will probably not  
use the resistance measur ing funct ion of t he mult i-meter much. If  t he cont inuity tester on your 
meter is not  working for  some reason, you can use the resistance test  to check for cont inuity. 
Resistance is measured in units called ohms. The higher the ohms, the more resistance exists 
in t he circuit . If there is no resistance, however, i t  means there is not  a complete circuit ,  
thereby also ver ifying cont inuity. 

When appliances are operat ing poor ly, t here might  be a drop in voltage between the panel and 
the appliance. Check the volt age at  t he appliance, then at  the breaker , while t he appliance is 
operat ing. There will be a slight  dif ference because of some volt age drop as a result  of heat  
loss and resistance along the length of wire, but  it  should be no more than 2 to 5 volt s. If it  is 
greater, follow the troubleshoot ing procedures out lined previously to determine where the loss 
is being created. Like water that  is not  f lowing in a pipe (pressure is the same everywhere in 
the pipe), when the appliance is not  operat ing, the voltage (pressure) should be the same 
everywhere along the line. 

To test  amperage you need an amp probe. The amp probe is a meter wit h a large, open clip on 
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the end. The clip is looped over the wire and the amperage in the wire is detected by the 
probe without  actual contact  with the current . 

Elect r ical work must  be prefect  and in accordance with local and st ate codes. So 
make sure the j ob is done r ight .  
 

 
Elect r ical  Wir ing Informat ion 

GFCI Installat ion on Four  Wire 240V Systems (Our spas require either  a 50-AMP or  60-AMP GFCI 
circuit  breaker  – PLEASE REFER TO THE SPECIFICATIONS PAGE FOR YOUR HOT TUB MODEL FOR 
DETAILS ON WHETHER YOUR HOT TUB REQUIRES A 50-AMP GFCI OR A 60-AMP GFCI) 

In new spa /  hot  tub installat ions it  is a common problem to have a mis-wired GFCI. 

NOTE that  t here are different  models of GFCI used in the market , the following descr ipt ion is 
generic. 

To proper ly wire a GFCI on a four wire 240V installat ion, when using a sub-panel box, all four 
wires should be brought  out  from the main box. The two hot  legs should be at tached to the 
GFCI breaker  at  the proper locat ions, t hen come out  of t he GFCI breaker and be run to t he spa. 
The neutral leg from the main box should come out  and be at tached to the neut ral bus located 
on the side of the breaker . The neutral pigtai l on the breaker should then be att ached to the 
other  side of the neutral bus. There is a locat ion for another neut ral lead that  goes out t o t he 
spa from the breaker , this neutral wire should be run out  to the spa. The ground wire from the 
house and ground from the spa should be bonded together in t he sub-box. If the neut ral and 
ground are not  kept  separate in this fashion the spa will instant ly tr ip t he GFCI breaker. 

See the inst ruct ions that  come with the GFCI for  addit ional informat ion. 

Diagram on next  page. 
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Clear ing an Air lock 
 
The one side of the j ets not  working is because of an air lock.  
 
To clear  the air lock you need to bleed the pump on the side where the j ets aren't  working. To 
do this, turn the spa off.   
 
Locate the bleed screw (wing nut ) on the front  of the pump closest  to the side where the jet s 
aren't  working. Open it  unt i l you hear air  and water  come out .  
 
Close it  and t ighten it .  
 
Turn the spa on again and let  i t  run for  a few minutes. Turn all t he jets on high and let  t hem 
run for  about  f ive minutes.  
 
You may have to repeat  this two or three t imes to remove the air  lock. 

 
Recommended Chemicals for All Hot  Tubs 

Without  Chemical-Alternat ive or  Pure Water Management  
Systems 

  
Init ial Setup and After Draining 

 
1. Fill tub up. 
  
2. Add 2 ounces of Di-chlor Shock. 
  
3. Insert  Nature 2 car tr idge inside f ilt er  area. 
  

Every 2 Weeks 
  
Add 2 ounces of Non-Chlor ine Shock 
  

Every 4 weeks 
  
Check pH levels and alkalinity levels by using test  st r ips and add proper chemicals as needed 
(pH Up, pH Down, Alkalinity, Calcium Hardner). 
  

Every 4 months 
  
Insert  new Nature 2 cart r idge 
  

Every 6 months 
  
Drain spa and start  over (can st i ll use Nature 2 if  i ts only been in 2 months) 
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