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Hayward Overview

The Hayward Aquarite consists of two units:

e Control panel and power supply, typically wall mounted
e T-Cell for chlorine generation

The T-cells come in various generating capacities. The specific T-cell being used needs to be set in the control panel for proper operation.
The Aquarite design appears to be used in other manufacturers products including:

e Mineral Springs MS-10
e Carvin Saniclear 20

Hayward Salt Chlorination FAQs

Basic AquaRite Diagnostics

This is the basic information we need to know in diagnosing a problem:

e Report all readings when you..

o Move the switch from auto to off and check all of the readings.

o Move the switch back to auto and recheck the readings.

o Move the switch to off for a minute and then back to auto and recheck the readings.
o What are the first seven characters of the cell and box serial numbers?
e What is the actual salinity and how are you measuring it?
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VS Omni Connection

A AQR Communication Board aka a daughter board needs to be installed in the Aquarite to communicate with VS Omni automation through a RS-485
data link.

The AQR Daughter Board Installation Manual is attached to this thread.

How to Reset Omni’s Salt Average when using an AquaRite Chlorinator
When using an AquaRite ( with daughterboard ) connected to an Omni control use the steps below to reset the salt average.i!

« The AquaRite’s salt average cannot be reset from the Omni display or App
o Resetting the salt average requires being at the AquaRite panel
e The salt average on the Omni control’s chlorinator diagnostic screen may take up to 30 seconds to update

To reset, move the switch to 'Off’ and then back to ‘Auto’. Wait for the relay to click (5 to 10 seconds).

Press Diagnostics button 5 times to display the Instant Salt level. Wait for the number to stabilize.

When the instant salt level is stable (and the negative sign still present), slide switch to ‘Super Chlorinate’ and back to ‘Auto’.
It takes about 30 seconds for the unit to settle back on the default reading. It should now reflect the new average salt level.

Hwn =

NOTE: Repeat this process once more to ensure both polarities are reading within 500ppm of each other.
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T Cell Specifications

Turbo Cell®

Maximum Pressure 200 psi (factory-tested)
Pressure Drop (through cell) 1 psi at 100 gpm
Weight 4 1bs. (1.8 kg)

Length (including union tailpieces)  15.75" (400 mm)

Cell body: ABS, UV inhibited
Materials Electrodes: Titanium-,
ruthenium-coated

Unions 2 supplied, 2" slip tailpiece

15 ft. (4.572 m) standard,

Cell Cable 25 ft. (7.62 m) available

Determining Salinity

The AguaRite uses the performance of the cell to determine salinity. For each cell (T-3, T-5, T-9 OR T-15), Hayward knows the performance of a properly
functioning cell at each temperature and salinity combination. The higher the salinity and/or water temperature, the higher the performance (chlorine

output).

To get the performance of the cell, divide the instant salinity by the actual salinity. If the ratio is less than 75%, it's time for a new cell. For example, 2,000
(instant salinity) = 3,600 (measured salinity with a test kit)=56%. Check the cell and clean it if necessary. If that doesn't work, it's time for a new cell.

There is no separate salinity sensor in an AquaRite. There are six wires going to the cell, two white, two black, one red and one blue wire.

The black and white wires carry the power to the cell and are heavier gauge than the other wires. The two white wires go to the center plate. The two
black wires tie together and go to the two outer plates. The red and blue wires go to the temperature sensor.

There are no other wires going into the cell to support a salinity sensor. There are 4 extra wires in the cell cord (brown, orange, yellow and green) that
are not used and do not go to the cell.

Another way to tell that the AquaRite does not have a separate salinity sensor is that if the T-Cell setting does not match the cell type, the salinity will
read wrong.

If the Cell is larger than the T-Cell setting, the salinity will read higher than actual. If the Cell is smaller than the T-Cell setting, the salinity will read lower
than actual. One can verify this by changing the T-cell type and see the salinity change.

If there was a separate salinity sensor in the cell, the salinity would not change when the tcell type was changed.

Hayward Support Response in regards to Salinity
Hayward Support responded the following when questioned differences in salt readings displayed on the display vs. the Taylor K-1766 test kit:

The cell has 2 polarities. It reverses polarity based on the output percentage. The calibration procedure manually does this. When the polarity is
reversed, the average salt resets. We don't assume either reading is correct. That's why you need to have it independently verified. Yes, we allow a
variance of 500 ppm with our salt chlorinators.

The salt level is calculated by an algorithm in the main board that uses the voltage, amperage and water temperature. The unit may need to be
calibrated. Go to the main MSP panel. Press on the chlorinator icon. Press on the magnifying glass icon. Press the +/- icon to calibrate the salt level.

The salt cell you have is an extended life cell ( which is what the platinum cell is due to the 5 year warranty ) . To make these cells extended life the cell
plates are over coated with ruthenium, and this will make it read a higher salt level then you have in the pool. As the rethenium wears off the plates the
salt levels will come down closer to what you have in the pool.

When using a variable speed pump it is recommended that the cell be plumbed in vertical position. By doing this the cell will fill even when the pump is
running in a lower speed. If the cell is plumbed horizontally, and the pump is running in low speed, the cell will not fill completely with water, and cause
it to read a false low reading.


https://www.troublefreepool.com/wiki/index.php?title=File:Hayward_T_Cell_Dimensions.png

Drain a few units from the pool and replenish with fresh water. The coating material is not visibly evident like debris would be. You want to have
enough flow to completely cover the internal cell plates. Attempting to operate the unit on a low RPM setting will cause the plates not to be
submerged and will give you erratic salt readings.

2800 ppm - that should cover all the cell plates if there's not a blockage to the water flow (like a clogged filter).

The variance is more than 500 ppm. Is the cell new? Some cells leave the factory with an extra coating on the internal cell plates. This causes it to read
higher upon installation (usually around 1000 ppm higher). You can remove a few inches of water and replenish with fresh to "trick" the system. As the
extra coat wears away, you should start to see the levels normalize. The extra coating will actually extend the life of the cell.

Cell Diagnostics

Pressing the diagnostic button sequentially will display:

o Default salt display

e Pool temp

e Cell Voltage - When not generating, the voltage is about 30 to 32 volts dc. When generating, the voltage drops about 1 volt per amp of current.
o Cell current

e Desired output (% of the knob)

e Instant salinity

e Product name

e Software revision (r.XX)

e Cell type

The Hayward Aquarite Troubleshooting Guidelines explains each reading.

e Instant salt = the cells reading of the current salt PPM
e Average Salt = the average salt reading of the last 3 cycles of the cell.

To estimate the performance of the Aquarite cell, divide the instant salinity reading by the actual salinity. If the performance is less than 75%, the cell is
failing and it's time to consider replacing the cell. You need to be sure about the actual salinity by using a salt test like the Taylor K-1766.

Check the instant salinity reading and then cycle power to reverse polarity and recheck the instant salinity reading. The numbers should be about the
same +/- 200 ppm.

You can get the age of the cell from the serial number. It will be 3Exx, where xx is the year it was made.
Change Cell Type

With the correct cell in place, move the switch to auto and momentarily push the diagnostic button to display the cell type "T-X". Then move the switch
to Superchlorinate and back to auto 3x or until T-15 or whatever the correct cell type is shown on the display.

Change Product Name

Move the switch to auto and momentarily push the diagnostic button to display the Product Name "AL-X"."2l Then move the switch to Superchlorinate
and back to auto 3x or until the desired AL-X is shown on the display.

For regular AquaRite, the setting can be changed from AL-0 to Al-5.

For Aquatrol, the AL setting is either set to AL-6 or AL-7.

The regular Aquatrol uses a flow switch. The RJ (Return Jet) model doesn't use a flow switch.

The model number should be inside the door.

In diagnostics, AL-6 means regular Aquatrol, AL-7 means return jet.

I'm sure that there's a way to change the setting, but Hayward isn't releasing that information. It is the name sent to an automation system.

e AL-0Ois AquaRite.

e AL-1 NatureSoft.

e AL-2 MineralSprings.

e AL-3 SmartPure.

e AL-4 This changes the default display from average salt to percent output.

e AL-5 This is used with Jandy automation.

e AL-6 and AL-7 are used on the AquaTrol, which is an AquaRite with a timer for above ground pools.

AquaRite, Naturesoft, Mineral Springs and Smartpure are essentially the same unit with different branding. Hayward does private labels for certain
companies. Al-0 to al-3 are basically equivalent other than a superficial name change. AL-4 is not about the name, it just changes the default display.
AL-5 needs to be selected for the Jandy automation to control the unit properly.

Sometimes an AquaRite will get stuck on AL-6 or AL-7 with no way to switch back and sometimes an Aquatrol will get switched to AL-0 through AL-5
with no (known) way to switch back.
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INSPECT CELL Light

Aqua Rite salt chlorinator has a built in reminder to inspect and clean the cell every 500 hrs.u

If the Inspect Cell Light is the only LED light flashing, then you can reset it by simply holding down the diagnostic button for 3 seconds, then release.
The Inspect Cell indicator will now reset and will later come back on after another 500 hours of use.

CHECK SALT Light

First, check the display salt reading — if it's 2,700 ppm or lower, the check salt light will come on. You should not trust the calculated salinity displayed
use the AMPs Reading and do an independent salinity test with a Taylor K-1766 Salt Test Kit.

If the salt level is fine, inspect the Cell and clean if necessary. Never add salt without first having the water tested independent of the Aqua Rite reading.
Salt only leaves the pool from backwashing a filter, splash out, leak or draining water from the pool.

COLD Water Temperature

e The cell output reduces to 20% at 60°F and below if % is above 20%
e The cell shuts off when water temperature at 50F and below
o LCD displays COLD when water temperature is below 50F

For the Aquarite, if the display shows either "HOT or COLD" and you know it is false, then most likely the non-repairable temperature sensor inside the
cell went bad.

Disconnect the cell, measure the resistance of the temperature sensor (pin 6 against pin 10 on the plug). Or access the wiring connection inside the cell,
nip either the red or blue wire and test. Turn on the swcg, push the diagnostic button once to get rid of the possible "COLD" error. Run the diagnostic,
the temperature should read 77°F regardless of the actual water temp.

If the cell is still good, you can temporarily install a 10kQ), 1/4 watt resistor across the red and blue wire inside the cell or rig your own temp sensor.

A hack to bypass the cell temperature sensor can be found at T-15 Cell "Hot" Error, Salt Reading Low

HOT Water Temperature

LCD display will read "HOT” when the water temperature is above 140 oF.

If the water temperature reads greater than 140F, the cell temperature sensor is shorted and the cell needs to be replaced. It may be a problem with the
temperature sensor in the cell or a problem with the circuit board reading the temperature sensor.

If you have a multimeter, you can check the resistance of the thermistor in the cell (pin 6 against pin 10 on the plug).

Thermistor
It is reported that the thermistor no longer fails on the latest boards with r1.59 firmware.

How the Thermistor Works

The thermistor protects the electronics and transformer from excessive inrush current. Inrush current depends on what part of the sine wave the ac
voltage is in when power is turned on.'2

If the voltage is zero, the inrush current can be very high and overload the electrical components. The thermistor provides a temporary resistance to
control inrush current. Basically, it acts as a surge protector.

The AS32 2R025= will get up to 428 °F at its full current rating of 25 amps. However, there should not be that much current going through the
thermistor while operating. It is designed to heat up while operating, so it does get hot. 2120

The control board sets the amps based on the cells salinity reading. Higher salinity will generate higher amps. Amps over 8 can overheat the thermistor.
If the amps are 8.0 or higher after you replace the thermistor, you should reduce the salinity to prevent repeated failures.2u
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Failure Modes

The thermistor is pretty much the only thing that fails in the AquaRite power box. It stays hot the entire time it's generating. However, it's only needed
during the first few seconds of operation.

Symptoms of a bad thermistor include no power and chlorinating light, no power to salt cell.z:
When the thermistor begins to fail, the voltage gets erratic.! Zero volts points to a bad thermistor.:!

The thermistor used to limit inrush current (the "big black disc") usually blows after a power surge, typically brought on by a storm or utility glitch.z

Diagnostics

Usually you can see cracks in the coating on the thermistor indicating it's bad. Some have looked normal and couldn't find any cracks - but they were
bad. Don't bother testing them because in order to access the thermistor...everything else is removed, it wouldn’t take much longer to just replace it.22

-

If the thermistor is good, the voltage reading on the display matches the measured voltage from the thermistor lead farthest from the Red terminal on
the board as shown. Make sure the Blk test lead is on the Negative side (not Ground) which is the black terminal or to the R15 (.015 Q) link as shown in
the pic.

The thermistor on the SWG is a Negative Temp Coefficient (NTC) thermistor, so resistance will decrease as temp increases. The rating for the thermistor
is 2 ohms at room temp (low 70’s F), which is about the reading you should get on a multimeter, give or take a little depending on temp. If it's wayyy

off, it's bad. If it's close, proceed.

The next test is, while holding the two leads of the multimeter on the legs of the thermistor, apply a heat source (hair dryer, heat gun, etc.) for a few
moments. The resistance reading should begin to drop as the heat source is applied. If not, it's bad.

A thermistor hack is to put a binder clip on it. It holds it together and acts like a heat sync. If the binder clip test makes it work, then you know your
thermistor has done gone bad. You can leave the binder clip on while you wait for a new thermistor to arrive.

Thermistor Replacement
Thermistor is a AS32 2R025.
You can also use a SL32 2R025,which is easier to install.

https://www.digikey.com/product-detail/en/ametherm/SL32-2R025/570-1062-ND/

The part cost is $2.50 and the repair takes about 15 min. You can cut the legs of the old one and solder the new one to them at a 90 degree angle
standing away from the board. It's easier to do and allows for better cooling.
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Screw Terminal for Thermistor

One member used a screw terminal (Digi-Key part# ED2561-ND) to mount the thermistor on. This should enable replacing the thermistor in the future
without having to solder. The original thermistor is AS32 2R025 which has a wider lead wire footprint but the available replacement on hand is SL32
2R025. The latter has a high failure rate due to overheating compare to the AS32. If your PCB footprint can accommodate both types, then you will be
far better off using the AS32.

Detailed directions with pictures can be found in this thread

Upgraded Thermistor

The exact cold resistance value of that part is not super critical but don’t go under 2 Ohms or over 5 Ohms. The steady state current rating (SSI) should
be at least 20A. For a direct replacement, | recommend a SL32 2R025 or 4R023 over the currently shipping 5R020. They have higher failure energy
ratings. That said, a combination of devices mounted off-board can yield much improved robustness and ease of replacement (read on).:

When | bought my Aquarite in 2004, it came with an SL32 2R025 NTC Thermistor (548)J fail threshold, 2 Ohms cold resistance). A few years later, when |
replaced my main board (fried to a crisp by a lightning surge) the manufacturer had switched to SL32 5R020 NTC thermistors (lower 300J fail threshold
but 5 Ohms cold resistance). | assume the 5R020 is still what is being shipped in current models. That new board eventually suffered a blown NTC
Thermistor too and | had to replace it. | could have just installed the same part but decided it was time to improve things a little. An easy, but marginal,
robustness improvement could have been had by using an SL32 4R023 NTC Thermistor (448J fail threshold over the 5R020's 300J). However, | decided
to go the extreme route for my setup and did a Parallel/Series combo of SL32 2R025 devices mounted on terminal blocks for roughly 4x the original
surge energy and heat dissipation ability, AND easy replacement (see pics and Ametherm SL32 series NTC Thermistor specs table). Ironically, | have not
had to replace them since, so it was well worth the effort. Note that the parallel/Series combo is not perfect and can fail at lower than 4x the surge
energy due to the 4 devices not equally sharing said surge BUT, it has been going strong ever since | installed it so practically speaking, it does indeed
provide significantly increased robustness vs the single device.

Tips

e To protect the thermistor you can try running at the low end of the salt range. This will help keep the amps down below 8. Shading wouldn't hurt
either.:

e The thermistor carries 24 volts dc.24

e Anytime you shut off the box, you should allow at least a minute or more for the limiter to cool down before starting it back up. The limiter only
provides protection if it's cool.z

o Desoldering these Ametherm devices from the Aquarite main PCB is not an easy task for the inexperienced or ill-equipped. The PCB pads are
large and heavily peppered with vias giving them a lot of thermal inertia. It is easy to damage the PCB or device mounting holes while
attempting to remove the NTC Thermistors. If you don't have the experience or tools, ask a friend who does.

LOW SALT Message & 0 Salinity, 0 Amps

The salt cell does not have the DC voltage needed to function. The symptoms correlate to either of the following;
e Bad In-Rush Current Limiter (RZ3)
e K1 or K2 Bad solder (most likely suspect)

e Logic Controller failure (worse case scenario)

A replacement board should fix this issue. If you're technically inclined, you might save the existing board by inspecting the solder or by replacing the
relay if determined faulty.z”

High Amp Shutdown with High Water Temperatures

The hayward has a design flaw where the high amp shutdown will happen at normal salinity when the water temperature is above about 90 degrees.

AquaRite, ProLogic, and AquaPlus all shut down at 8.0 amps. Some software revisions shut down at 10 amps, but we are not sure which revisions use 10
vs. 8. Most software revisions shut down at 8.0 amps.

At "normal" salinity levels of 3,200 ppm, the amperage begins to approach or exceed 8.0 amps at about 91 degrees.

This can be a problem for warmer pools, especially when the cell is downstream from a gas heater where the temperature exiting the heater can be
up to 16.8 degrees Fahrenheit higher than the inlet temperature.

To stay below the 8.0 amp limit, you have to maintain the salinity below about 2,800 ppm. The system will work down to 2,400 ppm, but it
will give a constant "Low Salinity” warning at 2,700 ppm. Trying to keep the salinity exactly at 2,800 to avoid getting a low salinity warning or
a high amp error is difficult.

To avoid the low salinity warning and the high amp shutdown, you can change a T-15 the cell type to T-9. This will make the salinity read higher than
actual so that you can operate at an actual salinity of 2,400 to 2,800 ppm without the low salinity warning all the time.

You would try to keep the amperage between about 6 to 7 amps maximum.

You would make sure that the amperage was always below 8.0, even when the heater was on.
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Chlorinator Off High Temperature Message

The temperature sensor is in the cell itself and unfortunately, it is not serviceable without replacing the cell.

The sensor is on the wall of the Hayward cells under a plastic "saddle" on the power cord end. Its about the size of a nickel, made of some ceramic type
material and can shut your whole system down. You can't cut the 2 wires because the chlorine generator will show "open" and won't start. Same thing if
you bypass and short them together.

Display Showing Incorrect Characters or Settings Randomly Change

Most likely the display board is not making secure contact with the pins. Reseat the board:

e Turn off power.

e Remove display.

o Reinstall the small display board. It snaps in place on plastic standoff pins. You have to align the metal connection wires into the correct holes in
the board.

e Check all diagnostics.

Check to make sure that the T-Cell type is correct in diagnostics. When the pins don't make good contact, the settings randomly change and the screen
can get jumbled. If the T-cell type gets on the wrong setting, the salt reading will be wrong.

The Display Board (GLX-PCB-DSP) for the Hayward AquaRite will occasionally fail. Most of the time this is due to an electrical surge.

Hayward Aquarite 120V or 240V Operation

The Aquarite board comes from the factory wired for 240V.%2 The jumpers between screws 2 and 3 need to be moved to between 1-2 and 3-4 for 120V.
Put the angle part down so that it is easier to connect the wires.

120
VAC

Jumpers

240 :
VAC
2
3
4

Default from factory

This board has the jumper set for 240V.
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T Cell Wiring & Operation

The Hayward T-Cell uses 13 plates (blades). The 2 white wires go to the center plate and one black wire goes to each outer plate. This makes the box
and cell work like a battery charger where the water between the plates is the batteries. Assuming 24 volts DC and 6 amps, it's like there are 2 sets of (6)
4volt batteries in series being charged with the sets in parallel. The total amps are 6 amps x 6 cells or 3 amps x 12 cells (36 amps either way).

Amps are the measure of the flow of electrons. The amperage is directly proportional to the chlorine production and directly proportional to the
salinity. On one side of a plate, a chloride ion loses an electron to become a chlorine radical and then combines with another chlorine radical to create
chlorine gas. So, one electron, one chlorine radical produced.
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AquaRite T-Cell Cable

Holding the plug vertically with the cord going down and looking at the connection points. 1 is top left, 2 is top right, 3 is second down left and so on
with 9 being lower left and 10 being lower right.

o 1
e 2) White - Power to cell
e 3) Black - Power to cell
e 4) White - Power to cell
e 5) Brown - Not used

) Black - Power to cell
)
)
)
)
e 6) Red - Goes to thermistor
)
)
)
0

e 7)QOrange - Not used

e 8) Yellow - Not used

e 9) Green - Not used

e 10) Blue - Goes to thermistor.

To test the thermistor test between points 6 and 10 using a multimeter, the resistance should follow a 10k thermistor chart.

Burnt T-Cell Connector Plug

Getting the messages below indicates a blown fuse 4 amp mini on the main board or a burnt T-Cell plug=:

e T-cell current sensor short
e T-cell voltage sensor short
e Chlor relay K-1 stuck open
e chlor relay K-2 stuck open

Extend AquaRite T-Cell Cable

First, is there any way the box can be relocated? This would remedy the problem in the easiest way with regard to warranty.
This thread describes how an extension cord was constructed.

Even though a 10-position connector is being used, the T-Cell only uses 6 of the 10 pins. There are two Black and two White wires that appear to
supply the voltage to the T-Cell from the AquaRite controller. Looks like they're distributing the current across the two paths since the T-15 cells can
draw over 6 AMPS. The Red and Blue wires are presumably carrying data (Water Temperature, Instant salt level, etc) back and forth between the
controller and T-Cell.

Here are the Pin-outs to be used with the Molex 0469931011 mating plug:

e BLACK1->PIN1
e BLACK?2->PIN?2
e WHITET->PING6
e WHITE2 ->PIN7
e RED->PINS8

e BLUE->PIN10

The PIN numbers on the Molex connectors can be tricky so watch out.
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Flow Switch T

The flow switch works when in the correct depth T like in the picture below:

Hayward - Tee for Flow Switch

©

O HAYWARD

The flow switch did not work in this T which kept the switch paddle above the water flow:=!

Flow Switch Connector

Hayward GLX-PCB-XXXX
RJ11 Conn Jack Pinout

The flow switch connector can corrode. It is an RJ11 Conn Jack, 6P/6C, RA Unshielded, part# 5555165-1, Digi-Key A31422-ND.:
The flow switch light will blink for about 30 seconds from the time it detects a closed flow switch and then the light should go out.
If the light is on steady, then it thinks that the flow switch is open.

You can use an old phone plug with the wires twisted together to simulate a closed flow switch. Test only. Do not leave it like that.

Firmware Levels

e Revision 1.59 came out 8/20/2014.
e Revision 1.58 was from about 2011 to 2014.
e Revision 1.55 came out on 5/8/2009.
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Troubleshooting the Main Board

If the incoming AC feed is configured properly, the voltage between the two yellow wires should read 24 volts AC.= Quick troubleshooting:

090003-158.01 11 I8

1.
2.
3.
4.

make sure the incoming AC feed is configured properly

disconnect the salt cell from the board

turn on the AC power, set to 100% output and place the switch to Auto

after you hear the click, measure the DC voltage between pins 1 and 2 of the J5 connector on the board. It should read 30-35 Volts DC across
side A & B.

5. place the switch to OFF position and then back to Auto. This time the polarity should reverse.

If the above test is true, the board is good. Focus your troubleshooting on the salt cell.

Turn off the power or place the switch to OFF before reconnecting the salt cell.

Repairing the Main Board

B&L Enterprises will repair Hayward boards if you are not comfortable doing board level repairs.

Main Board Circuits & Components

The Aquarite, Goldline, and SwimPure Plus share the same GLX-PCB-RITE mainboard.> The Hayward AquaTrol SWG uses a very similar board.

L
Varistor (x2) K1 Relay
VIS0LAZP

il

: " K2 Relay

eeaenanse

Hayward GLX-PCB-RITE

GLX-PCB-RITE R1.59 Circuit Diagram

Below is the circuit diagram for R1.59 of the GLX-PCB-Rite board.=! It incorporates the K4 relay that protects the thermistor from overheating.
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Low Voltage
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Hayward Aquarite Low Voltage schematic diagram

There are two V150LA2P, VARISTOR 240V 1.2KA, made by LittelFuse as the primary line of defense against transient or voltage spike. They are
connected in series, across L1 & L2 when configured for the 220V operation. Alternatively, the two are in parallel across L1 & Neutral for the 120V
configuration. If the AC power is applied to TB1, the MOV's are "HOT" and susceptible to voltage spike even if the inductance Transformer and any of its
wire is loose or not properly connected to the board. And no way, for any downstream components to induce voltage spike or sags back to the
MOV's.k

Bottom line is, nothing in the mainboard is likely to induce damage to the MOV's except for the incoming AC!

MOVs are often connected in series with a thermal or line-fuse, so that the fuse disconnects before catastrophic failure can happen. The initial failure
mode of an MOV is always a short circuit in an attempt to limit the voltage supplied to an electric device by either blocking or shorting to ground any
unwanted voltages above a safe threshold. And that is why it should be preceded by a series fuse. If the fuse isn't there and there's enough energy
available to cause the MOV to melt/explode the final failure mode will be an open and the downstream circuitry will then be subjected to the transient
causing the open or to future transients which will then cause questions to be asked about whether the downstream circuitry will fail open or shorted.
MOV's have a finite life expectancy and "degrade” when exposed to a few large transients, or many small transients. As a MOV degrades, its triggering
voltage falls lower and lower.

As to the AQR board, Hayward disregarded the line fuse before the MOV's. The upstream local circuit breaker has no function related to disconnecting
an MOV. So what's the MOV in the AQR board for and how are they going to protect your main board? Well, it's more like of a visual notification for
me! If it torched itself and went up in smoke then that's a good indication that the MOV took the hit. The AQR will continue to chlorinate even with all
the smoke and fire going on until the MOV's vaporized and you may not even notice anything unusual until the next time you inspect the board.

Power Distribution
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Use the Negative Black Terminal or the R15 (.015Q) metal jumper on the board when measuring TP Voltage as shown in the pic adn pic. Test points are
accessible with the display board in place.s?

Measure the voltage in the following order from 1-5. You cannot have Voltage reading on TP-2, 3, 4, & 5 if TP-1 is out, no reading on TP-3 if TP-2 is out,
and so on... refer to the below Schematic Diagram to analyze the Voltage distribution path.

The marking code on the U13 is unreadable hence, a wild guess on the schematic!
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K1 & K2 Relays

The K1 and K2 carry the DC low voltage (polarity reversal) to the salt cell.=s

B
K2 Relay

Cell voltage of 31 volts on the display is indicative that the Caps are charged via thermistor. The voltage reading on the display is a mirror of the voltage
passing through the load side of the Thermistor. And it is normal for the 31 volts reading on the display to go down depending on the cell type when

either K1 or K2 relay is energized. If the cell reports did not satisfy the microcontroller, then it will instruct the relay to de-energize via U5 disconnecting
power to the cell. Hence, chlorine production is suspended (0 amp, -0 salinity).x

anen

Relé Solder Points

Check the K1 and K2 relay points for burnt or cold solder joints. What you are looking for in particular is any signs of burn mark or cold solder on the
solder side of K1 and K2 relay. Focus on the solder pads inside the red box as shown in the picture. The AquaTrol mainboard has another relay labeled
as K3 for the timer and is irrelevant in this case.

If you take this route, Safety must come first! Turn off the incoming AC power to the SWCG. Make sure to take pictures before you disconnect the wires
so you can connect them all back in the right place. Loosen the two 5/16" hex screws at the bottom of the board, slide the mainboard upwards and pull
it out towards you.

K4 Relay Shunt Update

GLX-PCB-RITE K4 Relay Board

The Hayward SwimPure Plus SWCG main board has a SPST K4 Relay as shown in the pic. The original Thermistor on it is made by Cantherm (MF73T-1,
2/18) 20mm dia @ 18A and it does not get warm at all when chlorinating. | assume that the addition of K4 relay is one of the changes implemented on
the latest Software ver r1.59 in an effort by Hayward to address the Thermistor issue.®!

The main function of the K4 relay is to bypass the Thermistor via shunt approach. If the AC power is first turned on, the K4 relay kicks in within a few
milliseconds providing an ample time for the In-Rush Current Limiter to do its job as designed. At this point, the Thermistor is relieved from duty until
the next power interruption. Having said that, the Thermistor is guaranteed to outlast all other components on the board.

Not all SwimPure Plus models have the K4 relay. We don't know if the AQR Sw ver r1.59 does.

The primary function of the SPST K4 Relay is to bypass the Thermistor as described above. Pin# 15 of U5 (MIC5841YN) switches from Hi to Lo state
within a few milliseconds after the AC power is turned on. Pin 15 remains Lo until the AC power is turned off. Disregard, the K4 from the drawing if your
board does not have it!
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