
My pool is seven years old.  It has two Pentair niche type 120 volt underwater 
light fixtures. About two years ago I started noticing the GFI was tripping every so 
often.  The pool control panel is near yard sprinklers so I thought the GFI outlet 
was just getting wet and tripping sometimes.  When I would reset the GFI it 
would usually hold on the first try.  Last summer I noticed it was tripping much 
more frequently and sometimes would not hold on reset.  I thought the GFI was 
getting too sensitive from so many trips so I replaced it, but that provided little 
improvement.  Fall came, I stopped using the lights, and kind of forgot about 
them for a few months.  Then one day in the winter I happened to look into the 
water and noticed there was water behind the light lenses.  One was about half 
full and the other was almost completely full.  The water was too cold to get in 
and work on them so they remained in that condition for another few months. 
 
Following are definitions of the some of the terms I will use to describe the lights.  
After the definitions is a cut-away drawing of my light fixtures. 
 
GFI – ground fault interrupter circuit breaker and power socket. 
 
Niche – the hole formed in the side of the pool behind the light. 
 
Fixture – the water tight chamber comprised of a stainless steel can and a sealed 
glass lens.  The light bulb is screwed into a socket inside the fixture. 
 
Pilot screw – a small stainless steel screw that secures the fixture in the niche.  I 
believe it’s called a pilot screw because the tip is not threaded, which (should) 
make it easier to find the threaded tab in the niche when re-installing the fixture. 
 
Face ring – the stainless steel ring surrounding the lens. 
 
Seal – a rubber ring that surrounds the glass lens.  The seal has a groove that 
fits over the edge of the lens. 
 
Spring  clamp – A stainless steel rod bent into a hoop and closed with a bolt and 
nut.  It’s located behind the face ring and it doesn’t look like a typical coil spring. 



  
Turning off the power 
Obviously you need to make sure the power to the lights is off before starting to 
work on them.  If the GFI is tripped you should be safe, but it doesn’t hurt to also 
throw the main breaker for the pool panel.  I have an emergency shut off switch 
for the pumps that is located on the outside of the control panel.  Turning this 
switch off shuts the pumps off, but DOES NOT de-energize the 120 volt GFI 
circuit used for the lights.  I use an inexpensive GFI tester that plugs into the 
socket and has a trip test button and lights that indicate if the socket is energized.  
Each time I go to the panel I can look at the tester to verify the circuit is de-
energized. 
 
Getting the pilot screw out and removing the light fixture 
I first tried to reach in from the deck with a screw driver and remove the pilot 
screw from the face ring.  Unfortunately the geniuses that built my pool installed 
one of the niches upside down so the screw is on the bottom of the ring and too 
deep to reach without going in the water.  Both pilot screws were also cross 
threaded and bent, making it extremely difficult to get them out.  I have a little 
Phillips screw driver with a 90 degree bend like an Allen wrench, which worked 
well to apply some added torque to the screws.  It was amazing to me how 
uncoordinated I was underwater and how difficult it was to hold myself under the 
water and try to turn the screw.  One thing that helped a little was to rig up a 



strap I could put under my arms and around my back, and tie to the fence.  This 
allowed me to push against the screw with both hands without floating away.  
Ultimately, I succeeded in removing the screws by repeatedly turning them out as 
far as I could and then turning them back in which helped to reform the threads 
on the bent part of the screw.  Hopefully your pilot screws are straight and not 
seized.  As described in many other posts I read, once the pilot screw is removed 
the fixture should tilt within the niche and allow the face ring tab opposite the 
screw to release.  However, the spring clamp behind the face ring can get hung 
up on the niche tabs when attempting to remove the fixture.  Try moving the 
fixture up and down, side to side, and rotating it within the niche until the spring 
clears the tabs.  There should be excess cord coiled inside the niche so the 
fixture can be placed on the deck. 
 
Replacing the light bulbs & sealing the fixture 
I purchased two 500 watt bulbs from the local pool store for about $16 each.  I 
believe there are 300, 400, and 500 watt bulbs that are available and acceptable 
to use in my fixtures.  Since there was water in my fixtures I assumed the seals 
should also be replaced.  I later read numerous other posts that confirmed the 
seals must be replaced.  The other posts gave me the impression that the seals 
must be replaced EVERY time they are removed.  However, one of the posts 
from a sensible pool service man indicated the seals could be reused for 
probably a month without any problems.  After that they can deform from the heat 
of the lights and they may not seat properly.  I think the seals I purchased were 
about $8 each. 
 
To remove the lens, loosen the spring clamp with either a wrench and Phillips 
screw driver or wrenches on both ends.  The spring is attached to the back of the 
face ring by several hinged hooks.  Completely remove the nut, bolt, and spring.  
If the rubber seal won’t pull away from the fixture can by hand, gently use a putty 
knife to pry it apart. 
 
I read many posts about people that were frustrated because they could not re-
seal their fixtures and they believed the seals were poorly designed.  Fortunately 
for me, but maybe unfortunately for someone with similar problems, I can’t offer 
much advice about sealing the fixtures because I didn’t experience any problems 
with it.  I’m an engineer involved in water works projects with pressure pipe 
fittings, so I can image a variety of reasons the fixture seals were designed the 
way they were.  When the fixtures are submerged in the niches they are under 
relatively low pressure – probably not much over 1 psi.  When the spring clamp is 
tightened, the rubber seal compresses between the face ring and a flange on the 
end of the fixture can.  Each side of the seal also compresses against the glass 
lens which is sandwiched in the groove of the seal.  If the face ring or the flange 
is slightly bent or otherwise deformed, or there is even a minor defect in the 
rubber seal or the lens, the pressure between the rubber and the flange or the 
rubber and the lens at the location of the defect may be less than the water 
pressure and the seal will leak.  After removing the face ring and lens, dry 



everything off and closely inspect them for defects.  If there’s a defect, that part 
may have to be replaced to get the fixture to seal again. 
 
The bulbs unscrew and screw into the fixtures just the way a typical incandescent 
light bulb screws into a lamp.  The fixture can is basically a stainless steel bowl 
with only two places for water to get in.  The first place is the lens seal described 
earlier, and the second place is a small hole near the back of the fixture where 
the cord enters.  Assuming there are no problems with these two areas, a new 
bulb can be installed, the lens sealed, and the fixture replaced in the niche.  I 
found a Youtube video of a pool guy working on the tailgate of his pickup that 
was helpful to visualize the process of bulb replacement.  One other item to note 
is that the lenses have a top and bottom so the light is dispersed properly across 
the bottom of the pool.  Be sure the bottom of the lens is at the bottom of the 
fixture after it’s put back in the niche.  
 
Since my seals failed and water got into the fixture, the bulbs were submerged 
for several months.  At one point in the course of my struggles I tried putting one 
of the old bulbs back in the fixture to see what it would do.  It appeared as though 
there was still some vapor in the bulb that was trying to boil off from the heat of 
the filament.  One bulb only lasted a few seconds before failing and the second 
one lasted about 15 minutes.  So bulbs that have been submerged should 
probably be replaced even if they still work. 
 
Repairing a fixture 
Some of the posts I read talked about the junction box where the wires from the 
fixture lead to.  I pictured an electrical box like you would use to install a light 
switch or wall outlet, but a junction box for pool lights is a little more critical 
because the cord from the fixture is wet and the wire ends have to be dry.  For 
my pool the junction box is located right next to the control panel.  It looks a bit 
like a square distributer cap from an older car with four conduit risers (vertical 
pipes) underneath it.  Two of the conduits run underground back to the niches at 
each end of the pool.  One of the conduits goes underground and then comes 
right back up under the control panel.  The fourth conduit is probably a spare that 
could be used for another light.  Four screws must be removed to take the cap off 
the junction box.  Hot (black), neutral (white), and ground (green) wires run from 
the control panel to the junction box.  The ground wires from the panel and those 
leading to the lights are screwed down to a brass bar in the junction box.  Each 
light cord has a ground wire with the hot and neutral wires, plus there is a 
separate ground wire from the junction box to a lug inside the niche.  The hot 
wires coming from the panel and the hot wires to the lights are simply twisted 
together and covered with a wire nut inside the junction box.  The neutral wires 
are connected the same way as the hot wires.  In the junction box and at the rear 
of the niches there was electrician’s putty formed around the wires to cover the 
entrance to the conduits. 
 



After replacing both of my bulbs with new ones, re-sealing the fixtures, and 
getting them screwed back into the niches, my GFI still would not hold.  I opened  
the junction box, disconnected the hot wire from one of the lights, and placed a 
temporary wire cap over it.  After re-energizing the panel, the still connected light 
worked and the GFI held.  So this narrowed my problem down to the now 
disconnected light fixture.  I removed the problem fixture from the pool and 
discovered there was water inside it again.  I dried the inside of the fixture with a 
towel and used a multi-meter to check the resistance between the hot contact in 
the light socket and the ground spring.  There was about 15,000 ohms of 
resistance, meaning there was still a ground fault caused by residual moisture in 
the socket.  I used compressed air to blow all the moisture out of the socket and 
the resistance increased to about 90,000 ohms.  I sealed the lens and put the 
fixture back in the niche.  This time the GFI held.  I turned the light on and it 
operated about 1 minute before the GFI tripped. 
 
I thought about this for another day and wondered if water was getting in through 
the cord hole in the back of the fixture.  The fixture manufacturer uses a two 
piece grommet for this seal.  One piece is a rubber bushing with a circumferential 
groove.  The bushing presses into the small hole in the can.  The second piece is 
a metal washer that clamps down on the cord and wedges between the cord and 
the rubber bushing when the cord is pulled away from the can.  I removed the 
fixture from the niche, held it at arms length under the water, and tapped it 
around the grommet.  Tiny bubbles came from the grommet with each tap.  I read 
a post from a guy who said he successfully used epoxy to seal the cord to the 
fixture.  I’ve used an inexpensive product called Marine Tex for repairing my pool 
sweep and it is very durable in resisting chlorine and abrasion.  It’s a two part 
epoxy similar to JB Weld.  I coated the outside of the grommet with the epoxy 
and feathered it down the cord and onto the outside of the fixture can.  The 
epoxy hardened in minutes, completely encapsulated the seal, and bonded 
extremely well to the cord and the stainless steel can.  It was also surprisingly 
strong and rigid.  Upon reinstalling the light, the GFI still tripped almost 
immediately when the light was turned on, but held with the lights switched off. 
 
At this point I was resigned to the idea of replacing the fixture.  The price for a 
complete fixture with lens and seal is well over $200.  I’m not sure if it’s possible 
to only purchase the fixture can without a lens, seal, and face ring.  Inside the 
junction box I disconnected all three wires for the faulty fixture, attached them to 
a small rope, and pulled the cord out into the pool through the niche.  With my 
finger I scraped the electrician’s putty off the conduit openings at the junction box 
and the niche and saved it for re-use.  It seemed to work fine re-applying the 
putty under water in the niche.  The light socket inside the fixture can is mounted 
to the back of the can with two studs and then potted in plastic.  It is a compact 
ceramic insulated socket like you might see in a garage or workshop.  All the 
wires connecting the socket and the space around the socket are encapsulated 
in hardened plastic resin.  This appears to serve two purposes.  One, it provides 
an added insulating barrier between the water and the metallic parts of the light 



socket.  And two, it holds the socket and all the wiring securely in place.  I 
noticed that there were cracks in the plastic on both of my fixtures, so it probably 
isn’t intended to be 100% watertight without the grommet. 
 
I read at least one post that said fixtures with corroded wiring and sockets could 
not be repaired because of the plastic potting.  Partly out of frustration and partly 
out of curiosity I decided to remove the plastic and take the fixture apart.  I used 
a long screw driver, a hammer, and a needle-nose pliers, and started fracturing 
and chipping away pieces of the plastic.  I tried to salvage as many of the 
encapsulated parts as possible, but the ceramic fixture and the wires were 
destroyed.  The parts that I did manage to salvage were the grounding spring, 
thermal switch, and the cord grommet.  The grounding spring can just be cut off 
at the surface of the plastic before beginning.  The thermal switch pokes out of 
the plastic.  If the light is operated without water in the niche, it will overheat and 
the thermal switch will open to shut the light off.  With a little care, the plastic can 
be chipped away from the thermal switch.  I would suggest just cutting off the 
cord right outside the grommet so it’s not it the way.  The rubber bushing will pull 
out of the hole and the metal washer will easily separate from the plastic when 
it’s chipped out.  Probably the most important items to protect when removing the 
plastic are two small threaded studs that are welded to the inside of the back of 
the can.  These are used to secure the socket in place before potting it and to 
bond the ground wire to the fixture can.  Like the thermal switch, you just have to 
chip around these screws and pull the old plastic off them.  I probably spent close 
to an hour removing all the plastic potting and separating the parts from it. 
 
After looking at how simply the fixtures are made, I decided I would try to rebuild 
mine before purchasing a new one.  I realize this may be controversial because 
we’re talking about water and electricity.  If I failed to rebuild it properly, what 
would be the consequences?  Water would get into the fixture and the GFI would 
trip.  I couldn’t see how this was any more dangerous than the water getting in 
through the failed seals in the first place, so I proceeded with the rebuild. 
 
At the local hardware store I found a compact ceramic light socket (price $3.50) 
that matched the screw hole spacing of the old socket.  I also purchased a can of 
Bondo fiberglass resin (price $15) for potting the socket and wiring in the bottom 
of the fixture can.  The replacement socket was not exactly the same as the old 
one.  The main difference was that the old socket had a plastic cover on the 
bottom that closed all the openings in the ceramic insulator.  If these openings 
are not thoroughly covered, the potting resin will leak into the light socket when 
it’s in liquid form.  I learned this the hard way and had to throw away the first 
socket and start over.  I used some painters tape and five minute epoxy to plug 
all the little holes and openings into the socket.  The fast drying epoxy would 
quickly stiffen so it wouldn’t just run through the openings.  I think it would also 
work to just place small pieces of painters tape over the openings before potting 
the socket, but after the first mishap, I didn’t want to take any chances. 
 



With the new socket ready to go, I inserted the rubber cord bushing in the hole 
near the back of the can and pulled about 18-inches of cord into the fixture can.  
When the wiring is completed the excess cord has to be pulled back out. Before 
starting any wiring or assembly, I would suggest practicing holding the bushing in 
place and carefully pulling the cord back out.  If you don’t hold the bushing in and 
it pops out, the cord wiring has to be disconnected, the grommet washer has to 
be removed, and you have to start all over.  I stripped about 5-inches of the cord 
sheath and stripped no more than ¼-inch of insulation off the wire ends.  I used 
crimp type wire terminals and I think this helped to avoid a lot of fumbling with the 
wires down inside the can.   I soldered a 3-inch long wire to one of the thermal 
switch lugs and used a crimp terminal on the other end of the wire.  I soldered 
the hot (black) wire from the cord to the other lug on the thermal switch.  The 
thermal switch was originally in a plastic sheath with a rubber plug over the end, 
but this was destroyed when I removed the plastic potting.  I used some heat 
shrink insulation over the thermal switch to cover it and protect the soldered 
connections.  If you don’t like soldering wires, I think you could probably find at 
an electronics store crimp terminals small enough to fit the lugs for the thermal 
switch.  Terminate the 3-inch length of hot (black) wire coming from the thermal 
switch to the center contact of the light socket and terminate the neutral (white) 
wire to the other lug of the socket.  Bend open the salvaged metal washer for the 
cord grommet and crimp it tightly around the cord sheath right next to the 
exposed wires.  After crimping it, the washer should be nearly flush with the cord 
sheath.  Carefully pull the excess cord out of the can while holding the rubber 
bushing in place.  When the washer reaches the inside of the bushing, pull the 
cord fairly hard to wedge the washer between the cord and the bushing.  Next 
place the light socket in the can and secure it with a nut on each of the studs.  
Don’t over tighten the nuts which can crack the ceramic socket insulation.  
Terminate the ground wire to one of the threaded studs that sticks up above the 
ceramic socket and secure a second nut over the ground wire terminal.  Tuck the 
wires down into the space between the socket and the inside of the can.  Form 
the thermal switch wires so the top of the switch is about even with the top of the 
light socket and locate it close to the side of the can.  Press the ends of the 
grounding spring onto the threaded studs so it makes a loop above the light 
socket.  Insert the light bulb that is to be used into the socket and energize it for a 
few seconds to make sure it’s wired properly and working.  This may be a 
questionable technique, but I inserted the bare wire ends from the fixture cord 
into the female end of an extension cord and then plugged the extension cord 
into an electrical outlet. 
 
When everything is secured and the wires are neatly tucked into place, you’re 
ready to pot the socket in plastic.  Temporarily cover the top of the light socket 
with painters tape.  At this point I would recommend sealing the outside of the 
grommet with Marine Tex and allowing it to harden.  I’ll explain why a little later.  
The Bondo container comes with a small plastic tray for mixing the catalyst.  It 
will take about 1-1/4 trays to finish the job, which means either two batches or a 
larger mixing container must be used.  Follow the directions on the Bondo can for 



adding the right amount of catalyst.  Make sure to thoroughly mix in the catalyst.  
Spend at least a few minutes stirring every corner of the tray.  Carefully pour the 
activated resin into the space around the light socket until the surface of the resin 
is just below the top of the socket.  It had been a long time since I had worked 
with fiberglass resin and I’d forgotten how hot the reaction with the catalyst can 
get.  A few minutes after pouring the second batch there was actually a little 
smoke rising from the wet resin, and the outside of the fixture can was too hot to 
touch.  I got a little panicked by this and quickly submerged the fixture in a large 
bowl of water to cool it.  I hadn’t yet sealed the grommet with Marine Tex so I 
worried that the water might seep into the can and mess up the still curing resin, 
which is why I recommend sealing the grommet before potting the light socket.  
After I cooled the fixture can, two large cracks opened up in the resin and it 
shrunk slightly away from the inside of the fixture can.  I think having the fixture 
can in cooling water to begin with would improve this situation.  I ended up 
mixing a small third batch of resin and pouring it into the cracks and the opening 
along the edge.  The final surface was a little rough, but the socket and wiring 
were thoroughly potted and sealed inside the fixture can.  After the plastic had 
cured for a few hours, I made one last test to check that the light worked and 
then proceeded back to the pool with my repaired fixture. 
 
Rewiring the fixture to the junction box 
I reconnected the fixture cord wires to the rope that I had pulled through the 
junction box and into the niche earlier.  I would suggest making sure the wires 
are very well secured to the end of the pull rope and that the connection is as 
smooth and compact as possible.  I rushed through this step and had difficulties 
getting the cord pulled through to the junction box.  After that, it’s as simple as 
reconnecting the hot, neutral, and ground wires in the junction box, replacing the 
cover, sealing the fixture lens, and re-installing the fixture in the niche. 
 
My repaired light worked perfectly on the first try and I’ve been successfully 
operating it at least 20 minutes or so each day for the past week.  At this point I 
can’t see any reason it won’t last just as long as a new fixture would have. 


