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INTRODUCTION

This Service Handbook covers the water heater Model and Series
numbers listed on the front cover only. The instructions and
illustrations contained in this service handbook will provide you with
troubleshooting procedures to verify proper operation and diagnose
and repair common service problems.

QUALIFIED INSTALLER OR SERVICE AGENCY

Installation and service of this water heater requires ability equivalent
to that of a Qualified Agency (as defined by ANSI below) in the field
involved. Installation skills such as plumbing, air supply, venting, gas
supply and electrical supply are required in addition to electrical testing
skills when performing service.

ANSI Z223.1 2006 Sec. 3.3.83: “Qualified Agency” - “Any individual,
firm, corporation or company that either in person or through a
representative is engaged in and is responsible for (a) the installation,
testing or replacement of gas piping or (b) the connection, installation,
testing, repair or servicing of appliances and equipment; that is
experienced in such work; that is familiar with all precautions required;
and that has complied with all the requirements of the authority
having jurisdiction.”

SERVICE WARNING

If you are not qualified (as defined by ANSI above) and licensed or
certified as required by the authority having jurisdiction to perform a
given task do not attempt to perform any of the procedures described in
this service handbook. If you do not understand the instructions given
in this service handbook do not attempt to perform any procedures
outlined in this service handbook.

SERVICE REMINDER

When performing any troubleshooting step outlined in this service
handbook always consider the wiring and connectors between
components. Perform a close visual inspection of all wiring and
connectors to and from a given component before replacement. Ensure
wires were stripped before being crimped in a wire connector, ensure
wires are crimped tightly in their connectors, ensure connection pinsin
sockets and plugs are not damaged or worn, ensure plugs and sockets
are mating properly and providing good contact.

Failure to perform this critical step or failing to perform this step
thoroughly often results in needless down time, unnecessary parts
replacement, and customer dissatisfaction.

COMPONENT ABBREVIATIONS

e TRC-TEMPERATURE REGULATION CONTROL

e (CSC-COMBUSTION SAFETY CONTROL

e FMM - FLEX MEMORY MODULE

e CPAM - COMMERCIAL POWER ANODE MODULE
e LDM - LEAK DETECTOR MODULE

e BMS—BUILDING MANAGEMENT SYSTEM

e MDT-MOTOR DRIVEN THROTTLE (PART OF THE GAS VALVE
ASSEMBLY)

e NTC - NEGATIVE TEMPERATURE COEFFICIENT

e PWM - PULSE WIDTH MODULATION (BLOWER SPEED SIGNAL)

TOOLS RECOMMENDED

e Instruction Manual that came with the water heater.

e All tools common to installation and service of commercial water
heaters such as hand tools, screwdrivers, pipe wrenches etc.

¢ Long (8-10") T-handle 1/8-inch hex (Allen key) wrench for
Combustion Blower removal and installation.

e Torx T10 for gas pressure test port

e Hex (Allen) wrench sizes: 5/32”, 1/8”, 1/4” and 5/16” - for
Burner, and Gas Valve Assembly removal and installation.

e Manometer: Range -20.00 to +20.00” W.C. Resolution - 0.01”
W.C. Required to test pressure switch performance and supply
gas pressure.

¢ Digital Multi Meter; capable of measuring AC/DC Voltage Ohms

SERVICE MENU ACCESS PASS CODES

(To access the service menu, press and hold the brand logo at the top
of the UIM main-menu screen for several seconds, the service menu
will appear. Enter the required access code for desired information.
Once the task is complete, enter the code for Access Level 2 to prevent
anyone from making critical changes to the water heater.

e Access Level 1 —db42e42416 — View Only

e Access Level 2 - Pass Code 7ab7a87b90 - General Use: Change
Set-points, Restore Factory Defaults, and Recalibrate.
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INSTALLATION

INSTALLATION CHECK LIST

The list below represents some of the most critical installation
requirements that, when overlooked, often result in operational
problems, down time, and needless parts replacement. Before
performing any troubleshooting procedures use the list below to
check for installation errors. Costs to correct installation errors
are not covered under the limited warranty. Ensure all installation
requirements and instructions contained in the Instruction Manual
that came with the water heater have been observed and followed.

See Fault and Alert Conditions (page 14) for service procedures relating
to the fault conditions mentioned below.

1. Thevent (exhaust) pipe must not be combined or connected to any
other appliance’s vent system or chimney.

2. Theintake air pipe must not be combined or connected to any other
appliance’s intake air piping.

3. Thewater heaters covered in this Service Handbook are condensing
appliances. Condensate will form in the vent pipe during normal
operation, condensate can also form in the intake air piping in
certain circumstances. Ensure the intake air and/or vent piping is
not installed in a manner that will allow water to be trapped in the
piping. Install a condensate tee in the intake air and/or vent piping.
Condensate trapped in the intake air and/ or vent piping will lead
to Blocked Exhaust and/or Blocked Air Intake fault conditions and
Control System lock outs.

4. Ensure the intake air and/or vent piping is the correct size for the
installed length. Refer to the venting requirements section in the
Instruction Manual that came with the water heater. Using smaller
pipe than is required will lead to Blocked Exhaust and/or Blocked
Air Intake fault conditions and Control System lock outs.

5. Ensure the intake air and/or vent piping are within the maximum
equivalent lengths required in the Instruction Manual that came
with the water heater. Exceeding the maximum length or number
of elbows allowed will also lead to Blocked Exhaust and/or Blocked
Air Intake fault conditions and Control System lock outs.

6. The metal condensate elbow supplied with the water heater has a
built-in water trap; thus, it is not necessary to form another water
trap. Condensate drain blockage will cause the exhaust elbow to
fill with water and lead to Blocked Exhaust fault conditions and
Control System lock outs.

7. Ensure the vent and intake air terminations have adequate
clearances from each other and the terminations of other
appliances. Failure to maintain adequate clearances can cause the
recirculation of flue gases between the vent and intake air piping.
Recirculation of flue gases will cause poor combustion, sooting,
ignition failure, rough starts, rough operation, premature failure of
the heat exchanger and icing of the combustion air intake during
severe cold weather.

8. Direct vent terminations being installed in dead air spaces such as
alleys, atriums, and inside corners can also cause the recirculation
of flue gases between the vent and intake air piping. To prevent the
recirculation of flue gases, maintain as much distance as possible
between the intake air and vent terminations.

9. Ensurethescreensin the factory supplied terminations are securely
installed to prevent blockage in the intake air and/or vent piping.

10. On Direct Vent installations ensure the screen at the intake air
connection on the water heater was removed before the intake
air piping was connected. See Intake Air Connection (page 8).

11. Ensure the water heater is properly grounded. The water heater
Control System requires an adequate earth ground for flame sensing
(verification). Inadequate grounding to the water heater and/or the
Burner will cause the Ignition Failure fault condition and Control
System lock out. See Electrical Connections - All Models (page 5).

Service Notes:

e Plastic debris left on the edges of intake air pipe sections after
cutting must be removed on Direct Vent installations. This
debris can collect inside and clog the Burner which can cause
poor combustion, sooting, rough starting, rough operation and
Ignition Failure fault conditions and Control System lock outs.
The Burner is a radial design that can trap debris, see Combustion
Blower and Burner Assemblies (page 35).

e Exceeding the equivalent length limitations for the vent piping
can cause Blocked Exhaust fault conditions and Control System
lock outs.

¢ Exceeding the equivalent length limitations for the vent piping
can cause Blocked Exhaust fault conditions and Control System
lock outs.

e Exceeding the equivalent length limitations for the intake air
piping can cause Blocked Air Intake fault conditions and Control
System lock outs.

e Exceeding the maximum number of elbows allowed for the
intake air and/or vent piping can also cause Blocked Air Intake
fault conditions and Control System lock outs.

e Using smaller intake air and/or vent pipe than required for the
installed equivalent length can also cause Blocked Air Intake and
Blocked Exhaust fault conditions and Control System lock outs
can also cause operational issues.

INSTALLATION CONSIDERATIONS

This section of the Service Handbook covers some of the critical
installation requirements that, when overlooked, often result in
operational problems, down time, and needless parts replacement.
Costs to correct installation errors are not covered under the factory
limited warranty. Ensure all installation requirements and instructions
contained in the Instruction Manual that came with the water heater
have been followed prior to performing any service procedures.

INSTRUCTION MANUAL

Have a copy of the Instruction Manual that came with the water heater
on hand. Installation information given in this Service Handbook has
a limited focus as it applies to servicing the water heater. This Service
Handbook does not replace or supersede the Instruction Manual that
came with the water heater. Always refer to the Instruction Manual
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Installation

for complete installation instructions. If the Instruction Manual is not
on hand, copies can be obtained from the manufacturer’s web site.

CLOSED WATER SYSTEMS

Water supply systems may, because of code requirements or such
conditions as high line pressure, among others, have installed
devices such as pressure reducing valves, check valves, and back flow
preventers. Devices such as these cause the water system to be a
closed system.

THERMAL EXPANSION

As water is heated, it expands (thermal expansion). In a closed system
the volume of water will grow when it is heated. As the volume of water
grows there will be a corresponding increase in water pressure due
to thermal expansion. Thermal expansion can cause premature tank
failure (leakage). This type of failure is not covered under the limited
warranty. Thermal expansion can also cause intermittent Temperature-
Pressure Relief Valve operation: water discharged from the valve due
to excessive pressure build up. This condition is not covered under
the limited warranty. The Temperature-Pressure Relief Valve is not
intended for the constant relief of thermal expansion.

A properly sized and pressurized thermal expansion tank must be
installed on all closed systems to control the harmful effects of thermal
expansion. Contact a local plumbing service agency to have a thermal
expansion tank installed.

AIR REQUIREMENTS

Carefully review the requirements for combustion and ventilation air
in the Instruction Manual that came with the water heater. Failure
to meet these requirements when the water heater is installed or
overlooking their importance when servicing the water heater often
results in needless down time, unnecessary parts replacement, and
customer dissatisfaction.

An inadequate supply of air for combustion and ventilation often
causes operational problems. A lack of combustion and ventilation
air can create a negative ambient air pressure in the installed space
which can lead to improper combustion and operational problems
with pressure switches.

CONTAMINATED AIR

Combustion air that is contaminated can greatly diminish the life span
of the water heater and water heater components such as Igniters and
Burners. Propellants of aerosol sprays, beauty shop supplies, water
softener chemicals and chemicals used in dry cleaning processes that
are present in the combustion, ventilation or ambient air can cause
such damage.

Vapors from volatile compounds such as solvents, cleaners, chlorine-
based chemicals, and refrigerants in addition to being highly flammable
in many cases, can also react to form highly corrosive substances such
as acids inside the combustion chamber. The results can be hazardous
and cause product failure.

If the water heater is installed in beauty shops, barber shops or
laundries with dry cleaning equipment, it is imperative the water heater
be installed in a Direct Vent configuration so that air for combustion is
derived directly from the outdoor atmosphere through a sealed intake
air pipe. Refer to the venting installation section in the Instruction
Manual that came with the water heater for more information on
Direct Vent installations.

HIGH ALTITUDE

The water heaters covered in this Service Handbook are certified for
elevations up to 10,100 feet (3,078 meters).

ELECTRICAL CONNECTIONS — ALL MODELS

The water heaters covered in this Service Handbook require a 120
VAC, 16 (single phase), 60Hz, 15-amp power supply and must also be
electrically grounded in accordance with local codes or, in the absence
of local codes, with the National Electrical Code, ANSI/NFPA 70 or the
Canadian Electrical Code, CSA C22.1.

POWER FLUCTUATIONS AND ELECTRICAL NOISE

The water heater’s control system requires a source of stable clean
electricity for proper operation. Connecting the water heater to a
branch circuit that is subject to fluctuations in voltage level or electrical
line noise such as EMI (electromagnetic interference) or RFI (radio
frequency interference) may cause erratic control system operation
and malfunction.

A high-quality power supply filter/suppressor must be installed if the
above conditions exist. Call the technical support phone number listed
on the back cover of this Service Handbook for more information.

Note: Malfunctions caused by power supply and costs to install power
supply filters are not covered under the limited warranty.

DEDICATED POWER WIRING AND BREAKERS

Dedicated power supply wires, neutral wires, ground wiring, and
dedicated circuit breakers often reduce electrical line noise and are
required when installing the water heater.

Note: This water heater SHOULD NOT be connected to an electrical
supply with a Ground Fault Circuit Interrupter (GFCI) or Arc
Fault Circuit Interrupter (AFCI) with Integral GFCI protection as
defined in NFPA 70, CSA C22.1 and UL 943.

ELECTRICAL WIRING

All electrical work must be installed in accordance with the National
Electrical Code, ANSI/NFPA 70 or the Canadian Electrical Code, CSA C22.1
and local requirements.

When installed, the water heater must be electrically grounded in
accordance with local codes or, in the absence of local codes, with
the National Electrical Code, ANSI/NFPA 70 or the Canadian Electrical
Code, CSA C22.1.

If any of the original wire as supplied on the water heater must be
replaced, it must be replaced with UL Listed Power Limited Circuit
Cable of the same size and rating as original wiring.
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Installation

POWER SUPPLY CONNECTIONS

The 120 VAC black (hot) wire from the power supply must connect to
the black lead wire or the “L1” terminal block location in the junction
box and the 120 VAC white (neutral) wire must connect to the white
lead wire or the “Neutral” terminal block location in the junction box
for correct polarity. See Figure 1 (page 6).

Power supply connections must be made as follows:

Turn off the electrical circuit breaker that serves the water heater.

1. Remove the junction box cover.

2. Connectthe 120 VAC black (hot) wire from the power supply to the
black lead wire or the terminal block location marked “L1” inside
of the junction box located on top of the water heater. If the black
lead wire is used make the connection inside of the junction box
with a properly sized wire nut. See “Junction Box Assembly” Figure
on next page and Wiring Diagrams (page 46).

Note: If electrical connection is made directly to terminal block
remove black lead wire before making connection.

3. Connectthe 120 VAC white (neutral) wire from the power supply to
the white lead wire or the terminal block location marked “Neutral”
inside of the junction box located on top of the water heater. If the
white lead wire is used, make the connection inside of the junction

PE/GND
N

box with a properly sized wire nut. See “Junction Box Assembly”

Figure on next Page and Wiring Diagrams (page 46).

Note: If electrical connection is made directly to terminal block
remove white lead wire before making connection.

Connect the ground wire from the power supply to the grounding

lug inside the junction box. See Figure 1 and Wiring Diagrams

(page 46).

Replace junction box cover when connections are complete.

Note: Do not apply power to the water heater before
installation is complete and the water heater is filled with
water.

GREEN pe/GND

=
P2 OPEN

__P3 OPEN . P

Field Wiring

OPEN

L1

PS_CPAM L1

GREEN
6 PE/GND
BLACK AC Power

P7 5} L1
1 whre 120 Vac/60Hz
P8 N N

Junction Box

|

BLACK
WHITE

=

=

Figure 1. Junction Box Assembly
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VENTING

This section of the Service Handbook is not a complete venting
installation instruction. Refer to the Instruction Manual that came
with the water heater; ensure the venting has been installed per all
Instruction Manual requirements. Costs to correct installation errors
are not covered under the limited warranty.

GENERAL VENTING INFORMATION

The water heaters covered in this Service Handbook are Category IV
appliances and may be installed in either a Power Vent or Direct Vent
configuration.

CATEGORY IV APPLIANCE

Category IV appliances operate with a positive vent (exhaust) static
pressure and with vent gas temperatures low enough to produce
condensate in the vent piping.

POWER VENT CONFIGURATION

Power Vent configurations derive all combustion air from the room
where they are installed and discharge all flue gases to the outdoor
atmosphere through a sealed vent (exhaust) pipe. Power vent
configurations have one vent pipe connected to the water heater which
can be terminated in a vertical or horizontal arrangement.

DIRECT VENT CONFIGURATION

Direct Vent configurations derive all combustion air directly from the
outdoor atmosphere through a sealed intake air pipe and discharge all
flue gases to the outdoor atmosphere through a sealed vent (exhaust)
pipe. Direct Vent configurations have two pipes connected to the water
heater, one vent pipe and one intake air pipe. Direct Vent configurations
can also be terminated in a vertical or horizontal arrangement.

PIPE SIZE REQUIREMENTS

Ensure the correct size pipe has been used for the length of intake air
and/or vent piping installed. Refer to the Instruction Manual supplied
with the water heater for the correct size and length of vent piping.

ENABLE/ DISABLE SWITCH

The Enable/Disable Switch is NOT an “on/off” switch and does not
disconnect 120-volt power to the Control System and other heater
components. When in the “Disabled” position the switch removes
electrical power from the Safety Circuit so that water heating is
disabled. The UIM, Control System, and other electrical components
will still be energized, and the display will read “Water Heating
Disabled”. The Enable/Disable Switch can be used to disable operation
and reset error codes. To operate the water heater, make sure the
switch is set to “Enabled” position. Turn power off at the source (circuit
breaker) during installation and servicing.

WARNING: POWER REMAINS ON
WHEN UNIT IS DISABLED

DISCONNECT POWER BEFORE SERVICING

DISABLED ENABLED

How It Works

This section of the Service Handbook will cover operation, common
service procedures and water heater construction. The water heater
covered in this Service Handbook has a helical shaped coil heat
exchanger that is submerged in the storage tank. These water heaters
use a top mounted down fired radial design Burner. This is a forced
draft burner; starting at the top air and fuel gas are drawn in by the
Combustion Blower through Venturi. Hot flue gases are forced through
the helical shaped heat exchanger under pressure and exit through the
exhaust/vent outlet at the bottom of the water heater.

Starting at the top air and fuel gas are drawn in by the Combustion
Blower and Venturi. Flue gases and are forced through the helical
shaped heat exchanger by the Combustion Blower and out through
the exhaust/ vent outlet.

COMBUSTION BLOWER

The Combustion Blower is an assembly that includes the blower housing,
blower motor and an electronic speed control. The Combustion Blower
is controlled by the Control Assembly and is powered by a 3-pin wiring
plug receiving 120 VAC from the CSC X1 Socket.

The Control Assembly sends a signal from the X7 socket onthe CSCto a
5-pin wiring socket on the blower. The signal is an electronic instruction
to start, stop, and control blower speed.

The Combustion Blower runs at higher speeds during the Pre/Post
Purge operating states and runs at a lower speed during the Trial for
Ignition operating state. The Igniter Status icon is displayed on the UIM
during the Trial for Ignition operating state.

MODULATION

The water heaters covered by this Service Handbook can modulate their
firing rate. The Control Assembly monitors the water temperature in
the tank and regulates the firing rate to achieve the target temperature
setpoint. The firing rate is dictated by the hot water draw, proximity
to the tank temperature setpoint, and various other temperature
limitations. Ramping up and down of the blower speed is considered
normal operation of the water heater.
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VENTING

INTAKE AIR CONNECTION

The water heaters covered in this manual are factory equipped with
a unique Combustion Blower and intake-air connection fitting. The
intake-air fitting must not be altered. The intake-air connection Tee
fitting has a hose barb installed in the fitting to connect the Blocked
Intake Air switch sensing tube.

Air Intake
Connection

Figure 2. Vertex Blower/Burner
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UIM OVERVIEW

Interaction with the water heater controller is through an UIM Touch  User Interface Module
Display called the User Interface Module (UIM). This screen is also

referred to as the “Home” or “Home Menu”. -_ll:(;:::g;lsmay :\él)sggt;onal Menus

While the water heater is operating, the user interface will display the are Multifunctional.

UIM screen (if there are no active faults or warnings). | % icomm @Smlth

An example of this screen is shown below. HEATING ?

e The first temperature on this screen is the temperature of the — f‘ﬁ n
water inside the tank. ‘ o

S 120°F =

e The second temperature on this screen is the Operating Set 81 18°F SET POINT - T
Point. The Operating Set Point is the temperature at which the o
water heater will maintain the water inside the tank. @ t<_

|

e The third line on the screen is a text description of the
Operational State of the water heater. The operational state of Status Help
the water heater is also indicated graphically by status icons. _Icons

Figure 3. User Interface Module (UIM) Home Screen
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GAS SUPPLY SYSTEMS

Gas supply systems with low-pressure are designed to operate without
exceeding 14” W.C. (1/2 PSI Gauge). These systems do not require
additional pressure regulation. It is essential to verify that gas pressures
are stable and meet the specifications on the water heater’s rating
plate. Measurements should be taken with all gas-fired appliances
turned off (static pressure) and when all appliances are running at
maximum capacity (dynamic pressure). The gas pressure supplied to
the water heater must stay within the range specified on the rating
plate. It should not drop more than 1.5” W.C. when the unit operates
at full capacity along with other gas appliances using the same gas
supply. Pressure drops exceeding 1.5” W.C. can cause issues like
rough startups, noisy combustion, or nuisance shutdowns. Spikes in
static pressure during off cycles could prevent ignition or damage the
appliance’s gas control valves. If the low-pressure system does not meet
these conditions, do not use the unit. It is the installer’s responsibility
to ensure the gas supply meets the required pressures. Failure to meet
these requirements is not covered under warranty.

Gas Supply systems with high-pressure exceed 14” W.C. (1/2 PSI
Gauge) and require field-supplied lock-up style regulators to reduce
the pressure to below 14” W.C. Water heaters need regulators properly
sized to match the heater’s BTU input and capable of delivering the
correct pressures listed on the rating plate. Systems with pressures
above 5 PSI may need multiple regulators to achieve the desired
pressure. Systems exceeding 5 PSl should be designed by professionals
for optimal performance. Water heaters connected to high-pressure
systems (above 14” W.C.) must have a gas supply regulator to prevent
the gas pressure from exceeding 14” W.C. under any conditions.

For all Natural Gas models, 50 and 75 gallon models, the minimum
supply pressure is 3.5” W.C. For all Propane Models, , 50 and 75 gallon
models, the minimum supply pressure is 11.0” W.C.

The minimum supply pressure should be measured while gas is flowing
(dynamic pressure) with all other appliances running. If the supply
pressure drops by more than 1.5” W.C. (0.05 PSI Gauge) when the
water heater operates at high fire rate, the gas line or regulator may
be undersized or restricted. The Gas Control Valve on all models has a
maximum gas supply limit of 14” W.C. (1/2 PSI Gauge), measured with
no gas flowing (static pressure).

GAS PRESSURE SPECIFICATIONS

Table 1. Gas Pressure Specifications

MODELS Natural 50/75 Gallon Propane 50/75 Gallon

Maximum Gas 14.0” WC 14.0” WC

Supply Pressure (3.49 kPa) (3.49 kPa)

Nominal Gas 7.0” WC 11.0” WC

Supply Pressure (1.74 kPa) (2.74 kPa)

Minimum Gas 3.5” WC 11.0” WC

Supply Pressure (.87 kPa) (2.74 kPa)
*Manifold Pres- 0” WC 0” WC
sure (0 kPa) (0 kPa)

*The Manifold Pressure is the factory setting and is not adjustable. A negative pressure
will be seen with just the blower running without the Gas Control Valve open.

SUPPLY GAS REGULATOR

The maximum allowable gas supply pressure for the water heaters
covered in this Service Handbook is 14.0 inches W.C. (3.49 kPa)
for natural and propane gas. Install a positive lock-up gas pressure
regulator in the gas supply line if inlet gas pressure can exceed these
pressures at any time. Regulators must be sized to equal or exceed the
BTU input requirements of the heater model and installed, used, and
maintained according to manufacturer’s specifications.

If a positive lock-up regulator is installed follow these instructions:

1. Positive lock-up gas pressure regulators must be rated at or above
the input BTU/HR rating of all the gas appliances that are on the
same system as the water heater.

2. Supply gas regulators shall have inlet and outlet connections not
less than the minimum supply gas line size for the water heater

they supply.
3. Refer to the gas pressure regulator’s manufacturers installation
instructions to determine its installation location requirements.

4. After installing the positive lock-up gas pressure regulator(s) an
initial nominal supply pressure setting of 7.0” W.C. (1.74 kPa)
for Natural Gas and 11.0” W.C. (2.74 kPa) for Propane (LP) while
the water heater is operating is recommended and will generally
provide good water heater operation.

5.  When installing multiple water heaters in the same gas supply
system it is recommended that individual positive lock-up gas
pressure regulators be installed at each unit from the supply gas
connection on the water heater.
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GAS SUPPLY SYSTEMS

Service notes:

e The manifold gas pressure is non-adjustable.

e There are two pressure test ports on the water heater’s Gas
Valve Assembly. See Figure 4. There is a needle valve in each test
port that is opened/closed with a T10 Torx. Turn the needle valve
counterclockwise to open the test port valve and clockwise to
close it.

e If using a dual port style manometer, the hose from the
Gas Valve Assembly supply gas pressure test port should be
connected to the positive pressure port of a manometer; the
other pressure port of a manometer should be left open.

e There should be a drop in supply gas pressure when the water
heater’s Gas Control Valve is energized during ignition.

e A substantial drop in supply gas pressure (greater than 1.5”
W.C.) during ignition could indicate insufficient volume of supply
gas. Insufficient volume of gas is typically related to incorrectly
sized supply gas pipe, incorrectly sized gas regulator, and/or
inoperable gas regulator. If the water heater is experiencing
repeated Ignition Failure fault conditions, intermittent loss of
flame, or rough starting, ensure the supply gas line is sized in
accordance with the current edition of National Fuel Gas Code
(ANSI Z223.1/NFPA 54) or the Natural Gas and Propane Installation
Code (CAN/CSA B149.1).

GAS PRESSURE TEST

1. Use the Enable/Disable Switch located on the front of the water
heater and put the unit in disabled mode.

2. Turn off the supply gas to the water heater at the main gas shutoff
valve serving the water heater.

3. Open the Supply Gas Pressure Test Port on the Gas Control Valve,
see Figures below. Turn the needle valve slotted head 1/2 to 1 full
turn counterclockwise with a T10 Torx to open the valve.

4. A digital manometer is needed to check supply gas pressure. See
Tools Recommended (page 3).

To monitor supply gas pressure, attach a sensing tube from
Gas Control Valve Supply Gas Pressure Test Port to one digital
manometer.

5. Slowly open the main gas shutoff valve serving the water heater.

6. The manometer connected to the Supply Gas Pressure Test Port
should read the “static” (gas is not flowing) supply gas pressure.

7. Record the supply gas pressure.

8. Use the Enable/Disable Switch located on the front of the water
heater and put the unit in enabled mode. The settings on the
water heater may need to be changed to cause the water heater
to operate.

Note: The Operating Temperature Set Point so that the unit can
be returned to this setting at the conclusion of this test

procedure. Increase the Operating Set Point if necessary
to cause the water heater to have a call for heat.

9. Record the supply gas pressure when the Ignition Activation
operating state begins, when the animated Gas Control valve Status
Icon appears on the UIM Screen.

e The supply gas pressure will have some pressure drop as the
Gas Control Valve opens.

GAS VALVE TEST PROCEDURE:

If there is no drop in the gas pressure during the gas pressure test,
follow these steps.

1. Locate the gas valve’s power supply cable where it connects to CSC
pins 5 and 2 of connector X3.

2. Keep the power supply cable connected and using test probes of
the voltmeter, access the wire connections through the back of the
connector. Use care not to damage wires or connector.

3. Enable the heater and monitor the UIM, once the gas valve icon
turns to the on position, record the voltage. Voltage reading should
be 120VDC.

Putting The Water Heater Back in Service

1. Lower the Operating Set Point to end the heating cycle. Once the
blower shuts down, use the Enable/Disable Switch located on the
front of the water heater and put the unit in disabled mode.

N

Close the main gas shutoff valve serving the water heater.
3. Disconnect manometer sensing tube.

4. Close the Supply Gas Pressure Test Port on the Gas Control Valve.
Turn the needle valve clockwise until tight.

5. Slowly open the main gas shutoff valve serving the water heater
and check for leaks at the Gas Control Valve test ports.

6. Use the Enable/Disable Switch located on the front of the water
heater and put the unitin enabled mode. Increase the Operating Set
Point if necessary to cause the water heater to have a call for heat.

7. Run the water heater through a complete heating cycle before
leaving to ensure it is operating properly. Return the Operating
Set Point Temperature to its original setting. Draw water from the
nearest faucet to make sure that the water temperature does not
pose a scalding hazard due to the increased temperature set points
that were used in this procedure.

Supply Gas Pressure Test Port

Connection

Manifold Gas Pressure
Test Port (Non Adjustable)

Combustion Air Inlet

Figure 4. 50 and 75 Gallon PX52 - Gas Valve Assembly
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SEQUENCE OF OPERATION

Read this section before attempting to correct any operational
problems.

1.

When the control system is first powered, during boot up, it will
display water heater model information during initialization. After
a few moments the control system LCD which is part of the user
interface module (UIM) will display the default screen known as
the Home screen.

If the control system determines that the actual water temperature
inside the tank is below the programmed Operating Setpoint minus
the Differential setting, a heating cycle is activated.

The control system then performs selected diagnostic system
checks. This includes confirming the blocked exhaust, blocked
intake and high temperature limit control sensors are not activated.

If all diagnostic checks are successfully passed, the control system
energizes the Combustion Blower for prepurge.

The control system energizes the spark ignition control.

The control system energizes the Gas Valve allowing gas to flow
to the burner.

The control system monitors the flame sensor to confirm a flame is
present at the burner. If a flame is not verified during the ignition
trial period the control system will try for ignition up to two more
times. If flame can not be verified after three trials for ignition,

10.

11.

the control system will lockout and display the “Ignition Failure”
fault message.

If a flame is verified, the control system will deenergize the Spark
Ignition Control and enter the heating mode where it will continue
heating the water until the Operating Setpoint is reached. At this
point, the control system will deenergize the Gas Valve and enter
the post-purge cycle.

The water heaters covered by this manual are capable of modulating
their firing rate. The firing rate is dictated by the hot water draw
and various other temperature limitations.

The Combustion Blower will run for the duration of the post-purge
cycle to purge the water heater of all combustion gases. When
the post-purge cycle is complete, the blower is deenergized and
will coast to a stop.

The control system now enters the standby mode while continuing
to monitor the internal storage tank water temperature and the
state of other system devices. If the tank temperature drops below
the Operating Setpoint minus the Differential setting, the control
will automatically return to Step 2 and repeat the operating cycle.

12 e High-Efficiency Commercial Gas Water Heaters



Sequence of Operation

Sequence is shown with Enable/Disable Switch in the Enable position

If tank temperature drops below Operating Set Point minus
Differential setting a heating cycle is activated

v

Control System performs diagnostic checks
* Normal State of all pressure switches and high-tempera-
ture limit control are checked
*  Pressure switches and high-temperature limit control are
verified inactive
v

Combustion Blower is energized
Pre-Purge cycle

v

Spark Ignition Control is energized.

|

Gas Valve is energized
gas flows to Main Burner

Control System Locks Out

—NO»> Displays Fault Messages

A 4

Is flame sensed at the Main Burner?
(control system monitors the flame sensor)

YES NO
\ 4 \ 4
Water is heated to Gas Valve
set point de-energized

A y

Gas Valve

de-energized Inter-Purge cycle
A y

Retries up to

Post-Purge cycle two more times

Control System
Locks Out
Water heater goes “Ignition Failure”
into standby mode Fault Message
is displayed

Figure 5. Sequence of Operation
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FAULT AND ALERT CONDITIONS

Fault Conditions

Alert Conditions

When the control system shows a Fault condition it will display a Fault
message on the control system’s UIM with an exclamation “!” mark.
The control system will lockout and disable heating operation. To
reset the current fault, toggle the Enable/Disable switch on the front
of the heater from enable to disable, and then back to enable. If the
condition that caused the fault has not been resolved the fault will
reappear. The water heater must be serviced by a qualified service
agent before operation can be restored.

Fault and Alert Messages

When the control system declares an Alert condition it will display an
Alert message on the control system’s LCD with a question “?” mark.
The water heater will continue to operate during an Alert condition
but the water heater must be serviced by a qualified service agent as
soon as possible.

Verify the power to the water heater is turned off before
performing any service procedures. The Enable /Disable switch
on front panel disables the gas valve. Electrical supply must be
turned off at circuit breaker serving water heater.

Contact Technical Support for further assistance or to locate a qualified service agent in your area. See the contact-information label on the

water heater.

Fault and Alert Messages

Data Error Code:

(3,30) NTC A short
(3,31) NTCA open
(3,32) NTCBshort
(3,33) NTCBopen
(3,1001) NTC C open
(3,1002) NTC C short | 1-
(3,1018) NTC drift

temperature probe.

are clean and secure.

from damages.

further instructions.

The indicated temperature probe might be shorted or open.

The control system has detected an issue with the main

Ensure the wire connections for the main temp probe

2. Ensure the wire harness for the main temp probe is free

See Temperature Probe Testing Procedures (page 33)

4. If the problem continues, contact technical support for

FAULT CODE Possible Causes - Check/Repair Displayed Fault/Alert Message
2 High Temp Limit Exceeded ) T @
D E : . .
1;;"" rror Code The water heater is shut down due to high tank temperature.
. . High T Limit E: ded
The water temperature in the tank has exceeded the high ! 9 e;";ur':; Heeede <
temperature limit. ' —
04/28/2025 12:34 AM =
. . Th h hut d d high
1. Use athermometer at a hot water fixture to confirm the tani“,”:ﬁge;?u‘?e’_‘s LG O L .
actual water temperature. If temperature is below 180° 1
reset water heater. ( MORE °
2. See Temperature Probe Testing Procedures (page 33)
3. If problem continues, contact technical support for
further instructions.
3 Main Temperature Probe Failure

! CURRENT FAULT

Main Temperature Probe Failure

Occurred:

04/28/2025 12:34 AM
The indicated temperature probe might be
shorted or open.

~ AR
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Fault and Alert Conditions

Fault and Alert Messages

FAULT CODE

Possible Causes - Check/Repair

Displayed Fault/Alert Message

4

Data Error Code:
(4,1006) NTC open
(4,1007) NTC short

Lower Temperature Probe Failure
The indicated temperature probe might be shorted or open.

The control system has detected an issue with the lower
temperature probe.

1. Ensure the wire connections for the lower temp probe
are clean and secure.

2. Ensure the wire harness for the lower temp probe is free
from damages.

3. See Temperature Probe Testing Procedures (page 33)

4. If the problem continues, contact technical support for
further instructions.

! CURRENT FAULT

Lower Temperature Probe Failure
?
Occurred:
04/28/2025 12:34 AM

The indicated temperature probe might be
shorted or open.

m A =

@o

5

Data Error Code:
(3,10xx) where xx =

Software Failure

Internal control failures are detected on TRC. Cycle power to
the water heater.

! CURRENT FAULT

fa)
5,9,13 or 17) ! Software Failure <
Occurred:
The controls system has detected a software issue. 0412812020 12:34 AM =
Internal control failures are detected on
1. Cycle the main power supply to the water heater TRC. Cycle power to the water heater. .
by turning off the breaker/disconnect, then wait 1
approximately 30 seconds and turn main power supply (MORE
back on.
2. If problem continues, contact Technical Support for
further instructions.
6 Hardware Failure

(6, 1004, 1008, 1012,
or 1016) or (6, 8001,
8002, 8003, or 8004)

Internal control failures are detected on the TRC. Cycle power
to the water heater.

The controls system has detected a hardware issue.

1. Cycle the main power supply to the water heater
by turning off the breaker/disconnect, then wait
approximately 30 seconds and turn main power supply
back on.

2. If problem continues, contact Technical Support for
further instructions.

! CURRENT FAULT

Hardware Failure

Occurred:

04/28/2025 12:34 AM

Internal control failures are detected on the
TRC. Cycle power to the water heater.

m A |

@o

9
Data Error Code: 22

Power Supply Fault

The Control System is detecting a problem with the incoming
power supply.

1. Cycle the main power supply to the heater by turning
off the breaker/disconnect, then wait approximately 30
seconds and turn main power supply back on.

2. See Power Supply Test Procedure (page 27).

3. If problem continues, contact technical support for
further instructions.

! CURRENT FAULT

Power Supply Fault

Occurred:

04/28/2025 12:34 AM

The Control System is detecting a problem
with the incoming power supply.

m A |

@o
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Fault and Alert Conditions

Fault and Alert Messages

FAULT CODE

Possible Causes - Check/Repair

Displayed Fault/Alert Message

20

Data Error Code:
(20,0

Communication Failure
Communications between the display and the TRC is lost.

The control system has lost communications with UIM.

1. Cycle the main power supply to the heater by turning
off the breaker/disconnect, then wait approximately 30
seconds and turn main power supply back on.

2. Inspect the communication cable between the UIM and
the TRC to ensure the cable is not damaged and the
connections are clean and secure.

3. If problem continues, contact technical support, for
further instructions.

! CURRENT FAULT

Communication Failure

Occurred:

04/28/2025 12:34 AM

Communications between the display and
the TRC is lost.

~ A |

25

Data Error Code:
(4,1010) NTC open
(4,1011) NTC short

Flue Gas Temperature Probe Failure
The flue gas temperature probe might be shorted or open.

The control system has detected an issue with the flue gas
temperature probe.

1. Cycle the main power supply to the heater by turning
off the breaker/disconnect, then wait approximately 30
seconds and turn main power supply back on.

2. If problem continues, contact technical support for
further instructions.

! CURRENT FAULT

Flue Gas Temperature
Probe Failure

Occurred:

04/28/2025 12:34 AM

The flue gas temperature probe might be
shorted or open.

A g

26

Data Error Code:
(4,1014) NTC open
(4,1015) NTC short

Recirc Temperature Probe Failure

The recirculation temperature probe might be shorted or
open.

The control system has detected an issue with the recirc
temperature probe.

1. Cycle the main power supply to the heater by turning
off the breaker/disconnect, then wait approximately 30
seconds and turn main power supply back on.

2. If problem continues, contact technical support for
further instructions.

! CURRENT FAULT

Recirc Temperature
Probe Failure

Occurred:

04/28/2025 12:34 AM
The recirculation temperature probe might
be shorted or open.

~ A |
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Fault and Alert Conditions

Fault and Alert Messages

FAULT CODE

Possible Causes - Check/Repair

Displayed Fault/Alert Message

31

Data Error Code:
(31,7002) or

Water Leak Detected

A water leak or other water-present condition is being
detected. Check for a leak or other water problem at the

! CURRENT FAULT

(31, 7003) or 2 Water Leak Detected <
(31, 7004) water sensor. - o —
04/28/2025 12:34 AM =
The control system has detected a leak near the heater. A water leak or other water-present -
condition is being detected. Check for a leak .
1. Inspect the area around the heater for signs of moisture. @7 GHIET WIS PIleim el {ie Welsr Senee: 4
2. Inspect all threaded fittings connected to the water (MORE
heater for signs of moisture.
3. Inspect the exhaust elbow connection to the heater for
signs of moisture.
4. Inspect the clean-out cover for signs of moisture.
Using litmus strips for pH testing to identify if the
moisture is condensate or water from the tank.
6. Condensation from the exhaust will be highly acidic.
7. If problem continues, contact technical support for
further instructions.
32 Leak Sensor Disconnected
o ; c d ! CURRENT FAULT @
(3a2ta70r(;§>)r ode: The leak sensor is no longer being detected by the controller.
’ 2 Leak Sensor Disconnected <
The control system has detected that the leak detector has S et
been disconnected. 0412812025 12:34 AM =
. The leak sensor is no longer being detected
1. Ensure the leak detector is securely connected to the by the controller. .
water heater. 1
2. Ensure the leak detector harness is securely connected (MORE )
to the TRC at terminal J6 pins 1 and 11.
3. If problem continues, contact technical support for
further instructions.
33 Anode Shorted

Data Error Code:
(33, 6007 is anode
on TRC) (33,6017 is
anode 1 on CPAM)
(33, 6027 is anode 2
on CPAM)

The powered anode is shorted to earth ground or to the tank.

The Control System has detected that the anode rod has
shortage to the tank.

1. Inspect anode wire connection for corrosion, moisture,
or other contaminates.

2. Ensure wire connection on both ends is secure.
Ensure anode wire harness is not damaged.

4. If problem continues, contact technical support for
further instructions.

! CURRENT FAULT

2 Anode Shorted
L

Occurred:

04/28/2025 12:34 AM

The powered anode is shorted to earth
ground or to the tank.

A 5
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Fault and Alert Conditions

Fault and Alert Messages

FAULT CODE

Possible Causes - Check/Repair

Displayed Fault/Alert Message

34

Data Error Code:
(34, 6004 is anode
on TRC) (34, 6014 is
anode 1 on CPAM)
(34, 6024 is anode 2
on CPAM)

No Water
No water is detected by the powered anode.

The Control System is not detecting water in the tank.

1. Ensure there is water in the tank by following Fill the
Tank Instructions found in the installation manual.

2. Inspect anode wire connection for corrosion, moisture,
or other contaminates.

Ensure wire connection on both ends is secure.

! CURRENT FAULT
9 No Water
LJ

Occurred:

04/28/2025 12:34 AM

No water is detected by the powered anode.

o AR

4. Ensure anode wire harness is not damaged.

5. If problem continues, contact technical support for
further instructions.

36

Data Error Code: 244
(24409).

Weak Flame Signal

The Combustion Safety Control (CSC) is detecting low-flame
generated current.

The control system has detected a weak flame signal

1. Ensure that the flame sensor wire harness is free of
damages

2. Ensure that the flame sensor wire connection on both
ends is secure and free of contaminates

! CURRENT FAULT

Weak Flame Signal

Occurred:

04/28/2025 12:34 AM

The Combustion Safety Control (CSC) is
detecting low-flame generated current.

o A s

3. Remove flame sensor and inspect for contaminates or
damages in ceramic insulator

4. Clean flame sensor rod with steel wool

If the problem continues, contact technical support, for
further instructions.

If fault code 24409 occurs, the heater will perform a
recalibration automatically. Troubleshooting should be
performed before and after the recalibration. See the ignition
failure troubleshooting procedure on page 31.

37

Data Error Code:
2,130
(37,2)

Flame Sensor Error
The control system has detected a flame sensor error.

The flame-sense rod is detecting a flame signal when the gas
valve is supposed to be off.

1. Ensure that the flame sensor wire harness is free of
damages.

2. Ensure that the flame sensor wire connection on both
ends is secure and free of contaminates.

! CURRENT FAULT

Flame Sensor Sensing Error

Occurred:

04/28/2025 12:34 AM

The control system has detected a flame
Sensor error.

o AR

3.  Remove flame sensor and inspect for contaminates or
damages in ceramic insulator.

4. Clean flame sensor rod with steel wool.

5. If the problem continues, contact technical support, for
further instructions.
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Fault and Alert Conditions

Fault and Alert Messages

FAULT CODE Possible Causes - Check/Repair Displayed Fault/Alert Message
Ignition Failure
38 g ! CURRENT FAULT @
Resideo 129, 147, . . .
(24615)' €0 The control system failed to sense a flame signal during the
or38 ignition sequence. Ignition Failure <
. . . . ! Occurred:
1. Verify that the gas supply, venting, and intake air -
. . ” Cl d t th . t tl | 04/28/2025 12:34 AM f—
pipes are installed according to the instruction manua e Geilie) e () (® S50 6 fEHE
provided with the water heater. signal during the ignition sequence. o
1
2. If the problem continues, contact technical support, for
further instructions. (MORE
41 High Temperature Warning
! CURRENT FAULT @
Data Error Code: . o
(41, 1003) The main temperature probe exceeds 190°F.
5 Temp High Limit <
The water temperature in the tank has exceeded the high H R
temperature warning temperature. The warning will reset 0412812025 12:34 AM =
when tank temperature dl"OpS below 180°F. The primary temperature exceeds the
high-limit setpoint. .
1. Reset the water heater by toggling the Enable/Disable 1
switch to disable and back to enable.
(MORE |
2. If the problem continues, use a thermometer at a hot
water fixture to confirm the water temperature.
3. If the problem continues, contact technical support for
further instructions.
42 Clock Not Set

Clock (time and date) are not set.

Check the iComm connection (if equipped) and reconnect for
automatic calendar updates.

The control system recognized that the clock is not set.

1. Refer to the installation manual for instructions on how
to set the clock.

2. If the problem continues, contact technical support for
further instructions.

! CURRENT FAULT

Clock Not Set
?
Occurred:

09/08/2020 12:34 AM
Clock (time and date) are not set.

~ A |
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Fault and Alert Conditions

Fault and Alert Messages

FAULT CODE

Possible Causes - Check/Repair

Displayed Fault/Alert Message

201

Data Error Code: 71
(201)

Blocked Air Intake

There is a restriction in the air intake. Check the intake pipe
and termination for blockage.

The control system has detected a blockage in the intake air
pipe.

1. Ensure that the intake air pipe installed according to the
manufacturer’s installation manual.

2. Ensure that all horizontal pipe runs are properly sloped
to prevent moisture from accumulating and restricting
air flow.

3. Inspect the inside of the intake air pipe from the
connection at the blower, all the way to the outside
termination for restrictions.

4. Inspect the plastic sensing tube to the blocked intake air
pressure switch to ensure there are no restrictions.

5. Ensure the blocked intake air pressure switch wires are
free from damages and contaminates.

6. Ensure wire connections are secure and free from
contaminates.

See Pressure Switch Test Procedure (page 27).

8. If problem continues, contact technical support, for
further instructions.

! CURRENT FAULT

Blocked Air Intake

Occurred:

04/28/2025 12:34 AM
There is a restriction in the air intake. Check
the intake pipe and termination for
blockage.

~ M A D

202

Data Error Code: 70
(202)

Blocked Exhaust

There is a restriction in exhaust pipe. Check exhaust pipe and
termination for blockage.

The control system has detected a blockage in the exhaust
vent pipe.

1. Ensure that the exhaust vent pipe installed according to
the manufacturer’s installation manual.

2. Ensure that all horizontal pipe runs are properly sloped
to prevent moisture from accumulating and restricting
air flow.

3. Inspect the inside of the exhaust vent pipe from the
water heater connection all the way to the outside
termination for restrictions.

4. Inspect the plastic sensing tube to the blocked exhaust
pressure switch to ensure there are no restrictions.

5. Ensure the blocked exhaust pressure switch wires are
free from damages and contaminates.

6. Ensure wire connections are secure and free from
contaminates.

7. See Pressure Switch Test Procedure (page 27).

8. If problem continues, contact technical support, for
further instructions.

! CURRENT FAULT

Blocked Exhaust

Occurred:

04/28/2025 12:34 AM
There is a restriction in exhaust pipe. Check
exhaust pipe and termination for blockage.

«~ A |
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Fault and Alert Conditions

Fault and Alert Messages

FAULT CODE

Possible Causes - Check/Repair

Displayed Fault/Alert Message

205

Data Error Code:

(20, 2002 if the FFM
is uninitialized) or
(205, 2003 is the
FMM configuration is

Software and FMM Incompatible

The TRC version is older than the TRC version stored in key.

The control system has detected a device that is incompatible

! CURRENT FAULT

Software and FMM Key Incompatible

Occurred:

m A s

1. Cycle the main power supply to the heater by turning 042812025 12:34 AM
corrupt) . 3 A The TRC version is older than the TRC
off the breaker/disconnect, then wait approximately 30 version stored in key. .
seconds and turn main power supply back on. Contact 1
Technical Support for further instructions. (MORE
2. If problem continues, contact technical support for
further instructions.
206 CPAM Disconnected ! CURRENT ALY @
Data Error Code: - .
(206, 2011 Communication with the anode module has been lost.
a CPAM Disconnected
The control system has detected that the CPAM is disconnected s Oecurmed: <
1. Ensure CPAM is powered . - 04/2’?:12?:5 1”: AM e =
ommunication wi € anode modaule has
2. Ensure wire connections are free of contaminates and Leeglest 'l.«
secure between the module and the TRC J3 terminal.
See Control System Connection Identification (page 41) (MORE )
and Wiring Diagrams (page 46).
Ensure wire harness is free of damages
4. If problem continues, contact technical support for
further instructions
CSC Disconnected
207 ! I\ CURRENT FAULT @
Data Error Code: The control system has detected that the CSCis disconnected.
(207, 35) CSC Disconnected
1. Ensure the communication cable is securely connected 1 <
between the TRC on terminal J4 and the CSC on terminal Oceurred: -
. pr . 04/28/2025 12:34 AM -—
X10. See Control System Connection Identification VPP S W =
(page 41) and Wiring Diagrams (page 46). been lost. 1:
2. If problem continue, contact technical support for
further instructions. (MORE
209 Water Valve Module Disconnected

Data Error Code:
(209, 2013)

Communication with the water valve module has been lost.

The control system has detected that the Valve Module is
disconnected.

1.
2.

Ensure Valve module is powered.

Ensure wire connections are secure and free of
contaminates.

Ensure wire harness is free of damages.

If problem continues, contact technical support for
further instructions.

I\ CuRRENT FAULT

Water Valve Module Disconnected

Occurred:

04/28/2024 12:34 AM

Communication with the water valve module
has been lost.

o A s
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Fault and Alert Conditions

Fault and Alert Messages

FAULT CODE Possible Causes - Check/Repair Displayed Fault/Alert Message
Auto Test Complete
210 P ! CURRENT FAULT @
Data Error Code: . .
(210, 35) Cycle Main Power to water heater. If problem continues,
’ contact technical support for further instructions. 2 Auto Test Complete/Passed <
o
Occurred:
04/28/2025 12:34 AM E
No action required.
[ ]
1
211 No Blower Speed Feedback 1
H CURRENT FAULT ﬁ
Data Error Code:
(211, 133) The control system has not detected the correct feedback
from the blower when a command was sent to the blower ' No Blower Speed Feedback <
to operate. s Occurred:
. . 04/28/2025 12:34 AM =
1. Ensure both wire connections to the blower and to the The control system has detected an issue
control system is secure and free of contaminates. with the main temperature probe. R
1
2. Ensure the wire harnesses are free from damages.
3. If problem continue, contact technical support, for GRS
further instructions.
212 Main Temperature Probe Failure

Data Error Code:
(212, 142, 143,

The control system has detected an issue with the main
temperature probe.

B CURRENT FAULT

144 or 146 1 Main Temperature Probe Failure <
:
. . . Occurred:
1. Ensure the wire connections for the main temp probe -
I d 04/28/2025 12:34 AM =
are cléan and secure. The control system has detected an issue
. . . with the main temperature probe.
2. Ensure the wire harness for the main temp probe is free ’l.«
from damages.
3. If the problem continues, contact technical support for (MORE_
further instructions.
213 Hardware Failure

Data Error Code:
(213, 136) or
(213, 243)

The control system has detected a flame sensor error.

1. Ensure that the flame sensor wire harness is free of
damages.

2. Ensure that the flame sensor wire connection on both
ends is secure and free of contaminates.

3. Remove flame sensor and inspect for contaminates or
damages in ceramic insulator.

4. Clean flame sensor rod with steel wool.

If the problem continues, contact technical support, for
further instructions.

! CURRENT FAULT

Hardware Failure

Occurred:

04/28/2025 12:34 AM

The control system has detected a flame
sensor error.

o A g
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Fault and Alert Conditions

Fault and Alert Messages

FAULT CODE

Possible Causes - Check/Repair

Displayed Fault/Alert Message

214

Data Error Code:
(214, xxx) where xxx
=149, 153, 155 or 157

Software Failure

The CSC has detected a software issue.

1. Cycle the main power supply to the water heater
by turning off the breaker/disconnect, then wait
approximately 30 seconds and turn main power supply
back on.

2. If problem continues, contact Technical Support for
further instructions.

! CURRENT FAULT

Software Failure

Occurred:

04/28/2025 12:34 AM
The CSC has detected a software issue.

m A |

@o

215

Data Error Code:
(215, 2400x) where
x is the failed
calibration reason
described in the
service handbook.

Calibration Error

The CSC has detected a calibration error.

1. The CSC has detected a software issue.

2. Cycle the main power supply to the water heater
by turning off the breaker/disconnect, then wait
approximately 30 seconds and turn main power supply
back on.

3. If problem continues, contact Technical Support for

! CURRENT FAULT

Calibration Error

Occurred:

04/28/2025 12:34 AM
The CSC has detected a calibration error.

A e

further instructions.

216 Gas Valve Circuit Fault
! CURRENT FAULT @
Data Error Code: .
(216, 137) The control system has detected a fault with the Gas Valve
Circuit. 1 Gas Valve Circuit Fault <
. . 2 Occurred:
1. Ensure wire connections on both ends are secure and -
f f . 04/28/2025 12:34 AM =
ree of contaminates. The control system has detected a fault with
. . the Gas Valve Circuit.
2. Ensure wire harness is not damaged. i
3. If problem continues, contact technical support, for (MORE
further instructions.
217 MDT Fault
! CURRENT FAULT ﬁ
Data Error Code: . .
(217, 242) The control system has detected a fault with the Motor Driven
Throttle (MDT). 1 MDT Fault 4
. . s Occurred:
1. Ensure wire connections on both ends are secure and -
f f t . t 04/28/2025 12:34 AM =
ree or contaminates. The control system has detected a fault with
. . the Motor Driven Throttle (MDT).
2. Ensure wire harness is not damaged. i
3. If problem continues, contact technical support, for (MORE"
further instructions.
218 BMS Module Disconnected

Data Error Code: (209,
2014)

Communication with the BMS module has been lost.

The control system has detected that the BMS is disconnected.

1. Ensure BMS module is powered.

2. Ensure wire connections are secure and free of
contaminates.

Ensure wire harness is free of damages.

! CURRENT FAULT

? BMS Module Disconnected

Occurred:

04/28/2025 12:34 AM

Communication with the BMS module has
been lost.

o A s

4. If problem continues, contact technical support for
further instructions.
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Fault and Alert Conditions

Fault and Alert Messages
FAULT CODE Possible Causes - Check/Repair Displayed Fault/Alert Message
Anode Shorted
219 ! CURRENT FAULT @
The central control board (TRC) is detecting low-resistance or
a short to earth ground or the tank. ' P, <
. s Occurred:
POSSIbIe Causes' 04/28/2025 12:34 AM E
The external powered anode circuit is
1. Water at anode area. shorted to earth ground or the tank. .
2. Contamination (solder, Loctite, WD40 etc.) between the 1
anode top and the surrounding metal. (MORE
3. Sediment build up with a possible bridge to tank.
4. Aloose anode wire touching the tank.
5. Abent anode shorting to the tank or an element.
If the problem continues, contact technical support for further
instructions.
220 Powered Anode Module Failure
! CURRENT FAULT @
Cycle the main power to the unit off and then on.
. ', Power Anode Module failure
The commercial power anode module (CPAM) needs to be . —— <
replaCEd' 09/08/2020 12:34 AM E
The external powered anode circuit has a
If the problem continues, contact technical support for further failure. R
instructions. 1
Reset Lockout
221 ! CURRENT FAULT @
Data E Code:
1; a trror tode The control system has detected a Reset Lockout
1. Cycle the main power to the water heater. ! et £
Occurred:
2. If problem continues, contact technical support, for 04/28/2025 12:34 AM —
further instructions. The Combustion Safety control (CSC)
detected more than 5 resets within 15 .
minutes. L
(MORE |
FMM Missin
222 g ! CURRENT FAULT @
Data E Code: (222,
23031) rror Code: ( The control system has detected that the Flex Memory Module
(FMM) is either missing or disconnected. ' FMM Missing <
. . 2 Occurred:
1. Ensure the wire connections are secure and free of -
o 04/28/2025 12:34 =
contaminates. The control system has detected that the
. . . . Fl M Module (FMM) i th
2. Ensure wire connection at terminal J2 on the TRC is miimge”;f’;{scé’n;‘eit‘ed_ JIBEIEs i
secure.
Ensure all wire harnesses are free from damages. (MORE _
4. Cycle the main power to the water heater.
If problem continues, contact technical support for
further instructions.
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Fault and Alert Conditions

Fault and Alert Messages

FAULT CODE

Possible Causes - Check/Repair

Displayed Fault/Alert Message

223

Data Error Code: (223,
2006)

Missing Display
The display was found to be missing.

The control system has detected that the User Interface
Module (UIM) is either missing or disconnected.

1. Ensure the wire connections are secure and free of
contaminates.

2. Ensure wire connection at terminal J2 on the TRC is
secure.

3. Ensure all wire harnesses are free from damages.
4. Cycle the main power to the water heater.

5. If problem continues, contact technical support for
further instructions.

! CURRENT FAULT

Missing Display

Occurred:

04/28/2025 12:34

The control system has detected that the
Flex Memory Module (FMM) is either
missing or disconnected.

M A D

224

Data Error Code: (224,
2005)

TRC Software or Hardware Is Old

The control system has detected that the Software or
Hardware Version on the TRC is outdated.

1. Typically caused by replacing control system components
with an older revision software.

2. Contact technical support for further instructions.

! CURRENT FAULT

! TRC Software or Hardware Is Old

Occurred:

04/28/2025 12:34 AM

The control system has detected that the
Software or Hardware Version on the TRC is
outdated.

A g

225 Display software or hardware is old.
! CURRENT FAULT @
(225, 2007)
The control system has detected that the Software Hardware
Version on the UIM is outdated. ? Display software or hardware is old. <
. . O d:
1. Typically caused by replacing control system components coure —
. h Id . e ft 04/28/2025 12:34 AM =
with an older revision software. The control system has detected that the
. . . Software Hardware Version on the UIM is
2. Contact technical support for further instructions. suickle i
(MORE |
226 Powered Anode Circuit Failure
! CURRENT FAULT
226, 60 . .
hoere xy) The control system has detected a failure with the Powered

x =0is on TRC-1000
board anode circuit. x
=1isCPAM 1,

x=2is CPAM 2 etc. y
=1,2,3,560r8)

Anode Circuit.

1. Cycle main power to the water heater.

2. Contact technical support for further instructions.

2 Powered Anode Circuit Failure
Ll
Occurred:

04/28/2025 12:34

The control system has detected a failure
with the Powered Anode Circuit.

A 5
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Fault and Alert Conditions

Fault and Alert Messages

Data corruption of user adjustable setpoints led to factory
reset of default values.

Toggle the Enable/Disable switch to disable, wait 30 seconds
and toggle back to Enable to clear fault and readjust setpoints.

] User Setpoints Error Detected

Occurred:

04/28/2025 12:34 AM

Data corruption of user adjustable setpoints
led to factory reset of default values.

FAULT CODE Possible Causes - Check/Repair Displayed Fault/Alert Message
227 FMM Incompatible
(227, 4001) B\ current FAULT @
The control system has detected that the Software Version on
the Flex Memory Module (FMM) is outdated. ' FMM Incompatible <
L]
. . O d:
1. Typically caused by replacing control system components ceure -
. h Id . . ft 04/28/2025 12:34 AM =
with an older revision software The control system has detected that the
. . . Soft Versi the FI M
2. Contact technical support for further instructions Module (FMM) is outdated. i
228 User Setpoints Error Detected
(228 2015) ! CURRENT FAULT

A e
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TROUBLESHOOTING PROCEDURES

For further assistance in locating a qualified service technician in
your area, contact Technical Support. See contact information on the
water heater.

POWER SUPPLY

The water heaters covered in this Service Handbook require a 120 VAC,
1@ (single phase), 60Hz, 15 amp power supply and must be properly
grounded.

Power Supply Test Procedure

Proper grounding and polarity can be verified with an AC voltmeter
by taking three voltage readings at the power supply wiring inside the
water heater’s 120 VAC junction box.

Check for AC voltage between the following:
e Hot & Neutral - should be approximately 120 VAC.
e Hot & Ground - should be approximately 120 VAC.

¢ Neutral & Ground - should be approximately 0 VAC. See Power
Fluctuations and Electrical Noise (page 5). Voltages above zero
may indicate shared electrical circuits or electric line noise.”

Pressure Switches

The water heaters covered in this Service Handbook are factory
equipped with two pressure switches. Refer to Features and Components
in the installation manual for the location of pressure switches. This
section of the Service Handbook covers pressure switch construction,
operation and the test procedures used to diagnose operational
problems associated with pressure switches.

Control System Monitoring of Pressure Switches

The Control System monitors the “state” of the pressure switch
contacts individually through two separate circuits. See Wiring Diagrams
(page 46). The state of the switch refers to whether the switch
contacts are open or closed.

At the beginning of a heating sequence, before the Combustion Blower
is energized, the Control System enters the Input Verification operating
state. During Input Verification the Control System monitors the two
pressure switches to ensure their contacts are in the correct “normal”
state. The contacts for the Blocked Air Intake Switch and Blocked
Exhaust Switches must be closed.

If any of the pressure switch contacts are not in their correct normal
state during Input Verification the Control System will lock out and
display a fault message on the UIM indicating which pressure switch
caused the fault condition. If all system checks pass during the Input
Verification operating state, the Control System enters the Prepurge
operating state and energizes the Combustion Blower. The Heater

Status Screen and functionality of the water heater can be used for
troubleshooting.

If either the Blocked Air Intake Switch or Blocked Exhaust Switch
contacts open at any time during a heating sequence the Control
System will lock out and display Blocked Air Intake or Blocked Exhaust
on the UIM. Wires connecting to air switches are labeled near the
terminals. Ensure no mis-wiring among terminals.

Pressure Switch Test Procedure

Complete pressure switch testing involves three procedures:
e Continuity Test During Standby (page 27).

e Continuity Test During Operation (page 28).

e Pressure Test During Operation (page 29).

Continuity Test During Standby

This test is performed while the Combustion Blower is not running
with the water heater turned off. This is a “normal state” continuity
test of the contacts inside each pressure switch. Disconnect the two
wires to each pressure switch for this test.

1. If the water heater is in a heating cycle lower the Operating Set
Point to end the cycle.

2. Turn off the circuit breaker that serves the water heater or unplug
the water heater appliance cord from the 120 VAC wall outlet if
so equipped.

Disconnect both wires at each pressure switch.

4. Using an ohm meter set for continuity testing, check for continuity
between the two wiring terminals at each pressure switch. See
Figure 6 and Figure 7 (page 28).

5.  After completing the tests, confirm that all the pressure switch wires
are reconnected including the replacement part, if necessary, based
on the Results/Actions listed below. Restore the electrical power
to the water heater. Reset the Operating Temperature Set Point if
it was adjusted. Run the water heater through a complete heating
cycle before leaving to ensure it is operating properly.

Results/Actions
Passed Results: If the Blocked Air Intake Switch and Blocked Exhaust

Switch contacts are closed during this test, (zero ohms/direct short),
these switches have passed the test.

Failed Results: If the Blocked Air Intake Switch and/or Blocked Exhaust
switch contacts are open during this test, the switch(s) must be
replaced.

Proceed to the Continuity Test During Operation (page 28).
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Troubleshooting Procedures

Figure 6. Blocked Exhaust Switch Test

Continuity Test During Operation

Bl 4

Figure 7. Blocked Intake Air Test

This test is performed while the Combustion Blower is running at high
speed during the Prepurge operating state. The test is performed on
both switches. Disconnect the two wires to each pressure switch--one
at a time, check continuity and then reconnect the wires to that switch
before testing the next switch.

1. Turn off the circuit breaker that serves the water heater or unplug
the water heater appliance cord from the 120 VAC wall outlet if
so equipped.

2. Ensurethe sensing tubes from each pressure switch are connected
to the correct sensing port on the water heater.

3. Disconnect the two wires for the switch to be tested.

4. When testing the Blocked Exhaust and Blocked Air Intake Switches,
connect a jJumper wire between the two wires disconnected. This
will temporarily prevent the Control System from locking out during
the test. When the test for these two switches is complete, remove
the jumper wire and reconnect the pressure switch wiring before
moving on to the next switch.

5. Restore power to the water heater, if the water heater does not
begin a heating cycle raise the Operating Set Point to activate a
heating cycle.

6. Using an ohm meter set for continuity testing, check for continuity
between the two wiring terminals at the pressure switch after the
Combustion Blower has started and ramped up to high speed during
the Pre- Purge operating state. Record the results; open or closed.

7. Repeat this procedure for each pressure switch.

8. Turn off the circuit breaker that serves the water heater or unplug
the water heater appliance cord from the 120 VAC wall outlet
if so equipped. Confirm that all the pressure switch wires are
reconnected including the replacement part, if necessary, based
on the Results/Actions listed below. Restore the electrical power
to the water heater. Reset the Operating Temperature Set Point if
it was adjusted. Run the water heater through a complete heating
cycle before leaving to ensure it is operating properly. Draw water
from the nearest faucet to make sure that the water temperature
does not pose a scalding hazard due to the increased temperature
set points that were used in this procedure.

Results/Actions

Passed Results: If the Blocked Air Intake Switch and Blocked Exhaust
Switch contacts remain closed during this test, (zero ohms/direct short),
these switches have passed the test.

Failed Results: If the Blocked Air Intake Switch or Blocked Exhaust
switch contacts open during this test, the Pressure Test During Operation
(page 29) must be performed to determine if the switch(s) is
defective. Proceed to the Pressure Test During Operation (page 29).
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Troubleshooting Procedures

Pressure Test During Operation

This test will be performed while the Combustion Blower is running
at high speed during the Prepurge operating state. This test is
necessary when a pressure switch has passed the Continuity Test During
Standby (page 27) but has failed the Continuity Test During Operation
(page 28) to determine if the pressure switch is defective or not. This
test requires a digital manometer. See Tools Recommended (page 3).

Service Notes:

e Before performing this test examine the sensing tube
connections on the water heater’s sensing ports and on the
pressure switch. Check for wear, cracks, leaks, kinks, or any kind
of debris or condensate in the sensing tubes, repair/replace as
necessary.

e To determine if a pressure switch is operating properly, you must
first know the “switch action” (whether the switch activates on a
rise or a fall in pressure) and the “activation pressure” the switch
will activate at. Activation pressures are provided in “Pressure
Switch Settings” Table 2 shown below. Switch actions are as
follows:

e Blocked Air Intake Switch - normally closed contacts, open on a
fall in pressure.

e Blocked Exhaust Switch - normally closed contacts, opens on a
rise in pressure.

e Activation Pressures: Pressure Switch Settings Table below
shows the activation pressures and tolerance for each of the
two pressure switches. A + sign before the pressure indicates a
positive pressure, above atmospheric pressure. A - sign before
the pressure indicates a negative pressure (in a vacuum),
below atmospheric pressure. Tolerances are specified to allow
reasonable leeway for imperfections and inherent variability
without compromising performance.

Table 2. Pressure Switch Settings
Blocked Air Intake Blocked Exhaust (+/-
Models (+/-0.05” WC) 0.05” WC)
50G -2.50" W.C. 2.00" W.C.
75G -2.50" W.C. 2.00" W.C.

Pressure Test Procedure

1. Turn off the circuit breaker that serves the water heater.

2. Disconnect the sensing tube from the switch being tested and add
a 3/16” tee to the sensing tube. Add a short piece of sensing tube
connecting the tee and the pressure switch being tested.

3. Connect a digital manometer to the open side of the tee with
another piece of sensing tube.

4. Restore power to the water heater, if the water heater does not
begin a heating cycle raise the Operating Set Point to activate a
heating cycle.

When the Combustion Blower comes on and ramps up to full speed,
record the pressure reading.

Repeat this test for the two pressure switches as necessary.

Compare the pressure readings taken to the activation pressures
in the Table above.

Ensure all sensing tubes are properly routed and reconnected when
testing is complete. The pressure switches will not operate properly
if there are leaks in the tubing. Reset the Operating Temperature Set
Point if it was adjusted. Run the water heater through a complete
heating cycle before leaving to ensure it is operating properly.
Draw water from the nearest faucet to make sure that the water
temperature does not pose a scalding hazard due to the increased
temperature set points that were used in this procedure.

Results/Actions

Blocked Air Intake: Note these are negative pressures; in a
vacuum. If the pressure reading taken at the Blocked Air

Intake Switch sensing tube does not reach or drop lower than
the pressure shown in Table 2 AND the switch contacts were
opening during the Continuity Test During Operation (page 28)

- the switch is defective and must be replaced. If the pressure
reading taken reaches or drops lower than the pressure shown
in the Table 2 and the switch contacts were opening during the
Continuity Test During Operation (page 28) - the switch IS NOT
defective and should not be replaced. Check for restrictions at
the intake air connection on the water heater, check for too
small of pipe installed, too many equivalent feet and/or too
many elbows in the intake air piping. Check for low points in the
intake air piping where water may be collecting and blocking the
intake air piping. Check for any restrictions or debris at the intake
air termination outdoors. Check for condensate/water in the
sensing tube/switch, if the sensing tube has water in it, replace
the Blocked Air Intake Switch and the tube. Ensure the sensing
port is oriented properly. See Intake Air Connection (page 8).

Blocked Exhaust: If the pressure reading taken at the Blocked
Exhaust switch sensing tube does not reach or rise above the
activation pressure given in the above Table AND the switch
contacts were opening during the Continuity Test During Operation
(page 28) - the switch is defective and must be replaced. If the
pressure reading taken reaches or exceeds the pressure shown
in the “Pressure Switch Settings” Table 2 on this page and the
switch contacts were opening during the Continuity Test During
Operation (page 28) - the switch IS NOT defective and should

not be replaced. Ensure the condensate drain connected to the
exhaust elbow on the water heater is not clogged and is draining
freely. Check for restrictions or blockage in the vent pipe, check
for too small of pipe installed, too many equivalent feet and/

or too many elbows in the vent piping. Check for low points

in the vent pipe where water may be collecting and blocking

the vent piping. Check for any restrictions or debris at the vent
termination outdoors.
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Troubleshooting Procedures

IGNITION FAILURE PROCEDURE

CAUSES: On an “Ignition Failure” error, either the burner is not igniting,
or the burner isigniting, but the Flame Sensor is not detecting ignition
(flame).

Check/ Repair

e Determine whether the burner is igniting by looking through
sight glass. Because the control system will shut off the Gas
Control Valve if a flame is not detected after 2-3 seconds, you
must look in the sight glass at the exact moment the Gas Control
Valve icon appears on the display screen.

Testing for Ignition (Flame)

1. Open a hot water fixture to place a demand on the water heater.

2. Recycle the unit off and back on by turning the Enable/Disable
switch to Disable for one second and then back to Enable.

The unit will begin an ignition cycle.

3. When the Gas Control Valve icon appears on display screen,
immediately look through the sight glass to see if the burner ignites.

e Burner ignites (briefly)

If the burner ignites briefly then shuts off with an “Ignition
Failure” error message, follow these steps:

a. Remove the connector from flame sense rod. See Figure 8
for location of flame sensor.

b. Inspect the connector for corrosion. Replace if corroded
or damaged.

c. Remove Flame Sensor and clean metal end with steel wool.

d. Checkinsulator for soot, cracks or other damage and replace
if necessary.

e. Reinsert Flame Sensor and make sure the electrical
connection is clean and tight.

f. Recycle unit again to start another ignition cycle.

e Burner ignites but the flame sense rod still fails to detect
flame

a. Follow the gas pressure check procedure.

b. If problem persist, contact Commercial Technical Support.
e Burner does not ignite

Failure to ignite (no flame) usually means a gas supply or Gas
Control Valve problem. If you do not see a brief blue flame
through the sight glass during the ignition cycle (When the Gas
Control Valve icon appears on the display), follow these steps:

a. Remove and reinsert the Gas Control Valve electrical
connector.

b. Make sure the electrical connections (pins) are clean and
that the connector fits tightly.

Combustion System Overview and Calibration

The models covered in this service handbook feature a complex
combustion system with adaptive gas control. Each heater automatically
calibrates to its specific installation conditions, including fuel quality,
venting configuration, intake air, and other environmental factors.

Once the heater is installed and powered for the first time, you must
select the proper fuel type on the UIM screen.

During initial calibration, the combustion safety control sets the throttle
to maintain a specific flame count tailored to that setup. However,
certain conditions—such as a dirty burner or flame sensor, or blockages
in the intake or exhaust—can cause the flame count to drift outside
the acceptable range.

While the flame count can be monitored, the original calibrated
value is not accessible. As a result, flame count alone is not a reliable
troubleshooting tool.

To diagnose ignition issues, see Ignition Failure Procedure (page 30)
for proper root cause identification and resolution.

This information is located under the Heater Status after entering the
Service Pass Code. See Service Menu Access Pass Codes (page 3).

CONTROL SYSTEM

APPLIES AC CURRENT

TO FLAME SENSOR

FLAME SENSOR SPARK
IGNITER

CERAMIC INSULATOR

METAL CONDUCTOR
BURNER
FLAME
BURNER

(MUST BE GROUNDED)

Figure 8. Flame Sensor and Burner

1. GAS SUPPLY: Refer to installation manual that was supplied with
the water heater for detail related to gas supply installation. See
Gas Pressure Test (page 11).

2. INTAKE AIR: Refer to installation manual that was supplied with
the water heater for detail related to intake air pipe installation

3. EXHAUST VENT: Refer to installation manual that was supplied with
the water heater for detail related to exhaust vent pipe installation

4. CONDENSATE TRAP: It is possible for debris to accumulate in the
condensate trap where the exhaust pipe connects to the heater. It
is also possible for condensation to back up if the condensation is
not drained properly.

5.  BURNER: Remove the burner and clean using warm soapy water.
See Combustion Blower/ Burner Removal (page 38). Let completely
dry before reinstalling the burner.

¢ QOccasionally on new installs, PVC shavings if not properly
removed during installation of the intake air pipe, can
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Troubleshooting Procedures

accumulate inside the burner restricting air and gas mixture
preventing proper combustion.

¢ As the heater operates for a period, dirt and other debris
that is air born can be sucked into the burner restricting air
and gas mixture, preventing proper combustion.

Spark Ignition Transformer:

1. Using a spark plug tester or a high voltage test probe designed for
checking spark ignition systems, check to see if spark is present at
the igniter. If no spark, follow steps listed below, if there is spark,
follow other troubleshooting steps for ignition failure.

2. Disconnect the harness supplying voltage to the ignition transformer.

3. Using a voltmeter, measure voltage to the transformer when the
UIM indicates a call for ignition. Place red meter-lead to the black
wire side of the connector and place the black meter-lead on the
green wire side of the connector. See Figure 9 for reference.

4. The supply voltage to the transformer is a 120-volt AC circuit.

Spark Igniter:

1. Inspect igniter ceramic for cracks or defects
2. Inspect spark rod and ground rod for defects or contaminants

3. Inspect gap between the spark rod and ground rod. See the gap
specifications in Spark Igniter (page 40).

4. Inspect the gap between the igniter assembly and the burner. See
the gap specifications in Spark Igniter (page 40).

5. Ensure the ground for the spark igniter assembly is secure and free
of contaminants

Ignition Cable:

1. Inspect the cable for damages

2. Ensure each end of the cable is securely connected and free of
contaminants

3. Using a digital multi-meter, check continuity or ohms resistance to
ensure the cable is intact

Recalibration Procedure:

Arecalibration is required if any component related to the combustion
is replaced, system such as:

e Gas Valve Assembly

e Blower
e Burner
e (CSC

A recalibration will take place if fuel quality changes, burner becomes
dirty, intake/exhaust air becomes restricted, and/or any other possible
interference of the combustion system.

Note: Power should never be disconnected during a calibration or
recalibration procedure!”

Figure 9. Measuring the Supply Voltage to the Transformer

High-Efficiency Commercial Gas Water Heaters ¢ 31



Troubleshooting Procedures

POWERED ANODE TROUBLESHOOTING

The water heaters covered by this Service Handbook are equipped
with powered anodes. These anodes do not need to be replaced
unless damaged. The Control System and CPAM monitors the current
through the anodes and will declare a fault if there is a disconnected
wire, if there is no water in the tank, or if the anode shows to be
shorted to ground.

Figure 10. Powered Anode

Power Anode Cleaning and Removal

1. Shut off gas, water and power supply going to the heater.

1-1/18" deep-well
socket

3/4" NPT Threads

2.

Relieve water pressure by either opening Temperature-pressure
relief valve (T & P relief valve) or drain some water off by connecting
a hose to the drain valve.

Anode Replacement and Cleaning Method

1
2
3.
4

5.

Disconnect the wire from anode terminal.
Remove the anode by using a 1-1/16” deep-well socket.
If corrosion is present, use a wire brush to remove corrosion.

Apply Teflon tape pipe sealant to the new anode threads (as shown
in photo), then insert anode and tighten securely.

Reconnect the wire to anode terminal.

Anode Shorted

Bent anode shorting to tank.

Contamination (solder, Loctite, water, Etc.) between anode top
and surrounding metal.

Power anode shorted to ground at wire connection.

Figure 11. Powered Anode Diagram
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NTC TEMPERATURE SENSORS

This section of the Service Handbook provides information on
the Temperature Probes. The Main Temperature Probe contains 3
NTC sensors and is used for the High Temperature Limit. The Main
Temperature Probe connects to terminals 9 and 18 of J6 Socket on the
TRC. See Control System Connection Identification (page 41).

The Main/Upper NTC (Negative Temperature Coefficient) 10k
thermistor is a temperature-sensitive resistor that the resistance

Temperature Probe Testing Procedures

decreases as temperature increases. No ECO for high limit. 2-NTC
connected to CSC and functions as high limit. Fundamentally 3
temperature sensors in 1 probe, 2-NTC to CSC, 1-NTC to TRC. All 3
sensors compare readings to make sure sensor is working properly

NTC THERMISTOR
TYPE SNTC/10KF40
10K Ohm AT 25°C

TOLERANCE AT
0-70°C+0.2°C
70-100°C + 0.5°C.

RANGE -20..+105°C

ST —

Figure 12. Main Temperature Probe

Temp Probe Short

Temp Probe Open:

1. Make sure connector is clean and tight.

2. Check probe’s resistance. For Main Temp Probe, you will need to
check each NTC. See pin layout in Figure 12.
3. Replace the Temperature Probe if shorted (resistance is below 390

Ohms). See Table 3 (page 34).

1. Make sure connector is clean and tight.

2. Check probe’s resistance.

3. Replace the Temperature Probe if open (resistance exceeds 56,000
Ohms). See Temp Probe Short.

4. Ifthe resistance of the Temperature Sensor is below 390 ohms the

Control System will lock out and display Temp Probe Short on the
UIM. If the resistance of the temperature sensor is above 56,000
ohms the Control System will lock out and display Temp Probe Open
on the UIM. The electrical circuit breaker that serves the water
heater must be turned off and on again to reset the Control System.

Note: The Control System will not reset unless the condition has
been corrected.
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Temperature Sensor Resistance Test

1. Turn off the circuit breaker that serves the water heater.
2. Remove the top cover on the water heater.

3. Usingan ohm meter: set the ohm meter range to a scale just above
30,000 ohms.

4. Check resistance between the two inside pins (black wires/Pins 1
& 4) of the plug end from the Temperatures Probe. See Figure 12.

Compare the measured resistance to the values given in Table 3
(page 34). Temperature Probes are very reliable and should
only be replaced when:

e The resistance is above 56,000 ohms (open) or below 390
ohms (shorted).

The nature of the service problem is temperature control, and the
resistance readings are considerably (+ 25%) different than the values
in Table 3 (page 34) at the given temperature.

Table 3. Temperature Sensor Resistance at Various Temperatures

LG LT Temperature Sensor
Celsius Fahrenheit Resistance in Ohms
4° 40° 26,435
21° 70° 11,974
38° 100° 5,862
49° 120° 3,780
55° 130° 3,066
60° 140° 2,503
71° 160° 1,698
82° 180° 1,177

34 e High-Efficiency Commercial Gas Water Heaters




COMBUSTION BLOWER AND BURNER ASSEMBLIES

BLOWER SPEED CONTROL

The Control System monitors a feedback signal from a sensor that is

installed on the blower. The Control System interprets the pulse signal

from the sensor and then sends a signal to the blower to produce the
proper blower speed and input.

Note: Blower speeds are listed in the table below.
Table 4. Flex Series 400/401/450 Blower Speeds in Various Modes of Operation for Natural

Gas
Heating Speed - RPMs Low
Natural Fire Ignition
Gas Speed Speed | Condensate Condensate
(BTU) *Range Production | (RPM) (RPM) | Speed (RPM) | Speed (Temp.)
50 Gallon | 6800-7700 7550 N/A 4500 N/A N/A
75 Gallon | 6660-7550 7400 N/A 4500 N/A N/A
*Note: +10% Heating Speed RPMs are based on the Nominal “Certification” Heating Speed RPMs.

Table 5. Flex Series 400/401/450 Blower Speeds in Various Modes of Operation for

Propane Gas
Heating Speed - RPMs Low
Fire Ignition Conden-
Propane Speed Speed Condensate sate Speed

Gas *Range Production | (RPM) (RPM) | Speed (RPM) (Temp.)
50 Gallon | 6800-7700 7550 N/A 4500 N/A N/A
75 Gallon | 6660-7550 7400 N/A 4500 N/A N/A
*Note: +10% Heating Speed RPMs are based on the Nominal “Certification” Heating Speed RPMs.

Note: These models can modulate their input rate. Therefore, the RPM
readings can be in between the Heating Speed and Minimum

Modulation Speed RPMs. The input rate should be verified with
the water heater operating at full input rate.
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Combustion Blower and Burner Assemblies

Service Note:

The 5-pin PWM signal plug MUST always remain plugged in to the
5-pin socket on the blower assembly. Disconnecting this plug will
cause the Combustion Blower to stop. If the electronic speed control
is functioning properly Combustion Blower speed should noticeably
reduce during the Trial for Ignition. If blower speed reduction does not
occur during the Trial for Ignition operating state, ensure the 5 pin plug
from the CSCis securely plugged into the matching 5 pin socket on the
blower assembly and that the X7 plug is securely plugged into the X7
socket on the Control Assembly circuit board. Perform a close visual
inspection of the pins inside the plugs and sockets at the Combustion
Blower and the Control Assembly, replace any worn or damaged wiring
harnesses as necessary.

COMBUSTION BLOWER ASSEMBLY (50-75 GALLON MODELS)

BLOWER
HOUSING

5FIN
WIRING
SOCKET

Figure 13. Combustion Blower Assembly
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Combustion Blower and Burner Assemblies

BURNER ASSEMBLY

The Burner is a radial design burner with a steel fiber jacket on the outer surface. Pictures below show side views of the complete Burner
Assembly removed from the water heater. See the exploded view of the “Combustion Blower & Burner Assembly” section on Page 39.

Figure 14. 50-Gallon Model Combustion Blower Assembly
Figure 15. 75-Gallon Model Combustion Blower Assembly
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Combustion Blower and Burner Assemblies

COMBUSTION BLOWER AND BURNER REMOVAL/ INSTALLATION INSTRUCTIONS

Refer to the Combustion Blower & Burner Assembly, Heater Top View
images in the Instruction Manual supplied with the heater for heater
component locations.

Combustion Blower/ Burner Removal

1. Turn the water heater’s Enable/Disable switch to the “Disable”
Position.

2. Turn OFF power, gas, and water to the appliance.

w

Disconnect the plastic tubing from the gas valve assembly and air
intake pipe.

Disconnect the intake air pipe from venturi/gas valve assembly.
Disconnect the two (2) wire harnesses connected to the blower.
Disconnect the gas valve harness from the Molex wire connector
Disconnect the gas supply line from the gas valve assembly

Disconnect the flame sensor wire harness

0 o N o Uk

Disconnect the ignition cable from the igniter
10. Disconnect the ground wire from the igniter assembly

11. Remove the four %" Allen bolts securing the blower to the burner
flange Figure 16 (page 39). Take care not to damage the gasket
or lose the sight glass.

Note: DO NOT REMOVE THE GAS VALVE ASSEMBLY FROM THE
VENTURI.

12. Remove the burner from the combustion chamber.

13. Install the new burner and gasket provided in the kit.

14. Reassemble the unit in reverse order of component removal.

15. Turn ON power, gas, and water to the appliance. Check for a gas
leaks using a non-corrosive solution suitable for checking gas leaks.
Repair any leaks before proceeding.
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Combustion Blower and Burner Assemblies

Table 6. Blower/Burner Assembly
No. Kit Description 50G 75G
1 K,NRG118 BLOWER ASSYW/O PRESSURE 100347260 | 100347260
PORT
2 K,GASKET,BLOWER OUTLET,SILICONE 100360243 | 100360243
3 K,SIGHT GLASS 100110901 | 100110901
4 K,GASKET,SIGHT GLASS 100110902 | 100110902
5 K.FLAME SENSOR ROD,6"KANTHAL 100347293 | 100347293
6 K,GASKET,FLAME ROD,.56" ODX.31"ID 100338897 | 100338897
7 K, IGNITION CABLE ONLY 100385864 | 100385864
8 K,SPARK IGNITER ASSY,S400,VERTEX 100347295 | 100347295
9 K,GASKET,BURNER 100112011 | 100112011
10 | K,BURNER,2.77”DIAX5.17"L,SS 100347294 | 100347294
11 | K.GAS VALVE INLET ASSY 100347297 | 100347297
12 | K,GAS VALVE/VENTURI ASSEMBLY,PX52,5400 | 100347291 | 100347291
13 | K.GASKETS/WIRE HARNESS,FLAME SENSOR* | 100347292 | 100347292
* This kit contains the blower gasket, sight glass gasket, flame sensor gasket, flame rod
gasket, burner gasket, and the wire harness.

Figure 16. 50 and 75-Gallon Model Burner-Blower Assembly
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Combustion Blower and Burner Assemblies

SPARK IGNITER

The water heaters covered in this Service Handbook use a Spark Igniter.  rod via the ignition cable. The high voltage potential across the gap
The Spark Igniter has two rods: the sparking rod that has ceramic  between the sparking rod and the grounding rod generate a spark.
insulation and the grounding rod. See Figure 17. During trial for ignition,

the Control System powers a high voltage transformer (Ignition Control)

from J6, and the Ignition Control supplies high voltage to the sparking

Spark Igniter (1/8"
Spark Gap) Spark Igniter
; . (5/16" Gap from

Flame Sensor
(1/2" Gap from

Figure 17. Spark Igniter Clearances for 50 and 75-Gallon Models
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CONTROL ASSEMBLY (TRC/CSC)

The TRC and CSC are both mounted inside a protective plastic enclosure, see Figure 18, Figure 19, and Figure 20 (page 42) .

CONTROL SYSTEM CONNECTION IDENTIFICATION

: . Gas Valve
Field Wirin
g High Voltage: Line In, Spark Transformer, Blower Enable/Disable Switch

e et

Powered Anode(s)

ModBus

- Control Signal:
* Blower & Throttle

CPAM

e LK

~

UIM/FMM

‘Enable/Disable Switch
Temp. Sensor(s), LDM ;
[ ——

Temp. High Limit &
Safety Inputs:
Pressure Switches

High Voltage: Line In Field Wiring Grounding  Flame Wire ModBus

Figure 18. Control System Connections

CONTROL ASSEMBLY COVER REMOVAL

The cover on the Control Assembly enclosure must be removed for  Note: Inthe Series400/450 Flex Models, if one of the three devices—

various service procedures outlined in this Service Handbook. Refer UIM, TRC, or FMM—fails or is accidentally replaced, the
to the instructions below when removing and replacing the Control heater can restore operation automatically. If the FMM loses
Assembly cover. connection, the heater will continue to function, but will lose

runtime, and fault history.
Wiring to and from the Control Assembly and other water heater

components enters the Control Assembly enclosure on the bottom If two out of the three devices fail or are mistakenly replaced,
of each side. the heater will require a series of codes to reset. These codes

are made available by contacting Technical Support. See System
Removing the enclosure cover is a simple procedure. Care must be Recovery (page 42) .

taken when replacing the Control cover to ensure the wiring is routed
properly and the cover is replaced correctly. Follow the procedures
below to ensure the wiring is not pinched or damaged and no 1 Ensure power to the water heater is turned off.
connectors are accidentally unplugged.

Cover Removal Procedure:

2. Unlock clips on both sides and remove the cover.
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CONTROL ASSEMBLY (TRC/CSC)

”

Figure 19. Control Assembly Cover

Cover Replacement Procedure:

1. Follow Cover Removal Procedure in reverse order to replace cover.

SYSTEM RECOVERY

Figure 20. Control Assembly Enclosure

Service Notes:

If any operational problems, fault conditions or lock outs occur after
the Control Assembly enclosure cover has been removed and replaced,
remove the cover again to ensure none of the wiring connectors are
unplugged and/or any of the wiring has been pinched, cut, or damaged.
Unlike previous water heaters in this product line, the individual control
boards inside the plastic enclosure are serviceable parts. Refer to the
Parts List that was shipped with the water heater for the appropriate
part numbers for each component.

The Series 400 offers the Recovery Feature which is intended to reduce
down-time by allowing the heater to self-restore operation, restore
operation by manual intervention, or by replacing readily available
components.

The Series 400/450 has a Flex Memory Module (FMM) which holds
the smallest of configuration information and mainly functions as a
Memory Module for tracking fault codes, runtime history, and customer
preference data. On startup, that vital configuration data is copied to
all three electronic devices—UIM, TRC, and FMM. Any failures of the
FMM are automatically compensated for by the heater. The unit is
completely capable of running without the FMM should the part fail
or become disconnected.

In some cases, swapping or malfunctioning electronics could cause
the heater to be confused over which configuration it should be. In
these cases, the user will be prompted to enter the last 9 digits of the

serial number from the side of the unit. The serial number will help
the main control determine which configuration should be matched
to that specific serial number.

In extreme cases where too many parts have been swapped, or
too many devices fail, the heater will require a series of codes to
reconfigure. These codes are available in Salesforce, and Tech Support
can provide them to the caller.

The recovery feature is not designed to recover the heater’s
configuration information if more than one component has no
programming, such as a FMM and a TRC that was purchased as a service
part that is unprogrammed. In the event multiple components need
to be replaced, the customer will need to order a preprogrammed
FMM and TRC.
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CONTROL ASSEMBLY (TRC/CSC)

Control Assembly Layout

FMM

LDM

Pressure

: Blower Gas Valve
Switches

MODBUS

/

'I
Optional
WSOC

Powered Anodes

CPAM

FMM: Flexible Memory Module

UIM: user interface module

TRC: Temperature Regulation Control

NTC: Negative Temperature Coefficient thermistor
High Limit: High Temperature Limit

Lower Temp Probe NOT of 50G or 75G

Main Temp. Probe

(2) NTC High
Limit

Spark Module Flame Rod
NTC

CPAM: Commercial Powered Anode Module - available only on
119G, 220G and 250G

CSC: Combustion Safety Control

MDT: Motor Driven Throttle

LDM: Leak Detection Module

WSOCL Water Shut-Off Control, optional
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CONTROL ASSEMBLY (TRC/CSC)

TEMPERATURE REGULATION CONTROL (TRC) CONNECTION IDENTIFICATION: (*Indicates connections that are interchangeable)

%12 Socket — UIM/EMM J6 Socket — Safety Circuit
Pin Description Pin Description
1 +5V B
2 16
3 D+ 17 NTC Lower Temp Probe
4 D- 18 NTC3 Main Temp Probe
5 DGND
J7 Socket — Powered Anode
J3 Socket — Not Used No Factory Connections Pin Description
Pin Description 1 Signal Wire to anode
1 +5V 2 GND
2 3
3 D+ 4
4 D-
5 DGND J8 Socket — Communication to Combustion Safety Control (CSC) Connection
Pin Description
J4 Socket — Communication to Combustion Safety Control (CSC) Connection 1
Pin Description 2
1 D+ 3 Enable/Disable Switch
2 D- 4
3 DGND 5
6
J5 Socket — 120 Volt to TRC Connection 7 Enable/Disable Switch
Pin Description 8
1 GND
2 N J9 Socket — Not Used No Factory Connections
3 - Pin Description
1 +5V
J6 Socket — Safety Circuit 5
Pin Description 3 D+
- 4 D-
2 Leak Detection Module (LDM) 5 DGND
3
4
J10 Socket - Field Wiring
> Pin Description
6 1
’ 2
8 NTC Lower Temp Probe 3
9 NTC3 Main Temp Probe 4 External Alarm Common
10 5
1 Leak Detection Module (LDM) 6 External Alarm N/O Dry Contacts 2-amp Max. Closes
when a lockout occurs
12 7 External Louver Common
13 P
14 9 External Louver N/O Dry Contacts 2-amp Max. Closes
when blower is running
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CONTROL ASSEMBLY (TRC/CSC)

J13 Socket - Field Wiring

Pin Description
1 External Enable/Disable Circuit. Dry Contacts, No
Voltage
2 External Enable/Disable Circuit. Dry Contacts, No
Voltage
3
4
5

COMBUSTION SAFETY CONTROL (CSC) CONNECTION IDENTIFICATION

X1 Socket — 120 Volt to CSC and Blower Power

X5 Socket — Communication to Combustion Safety Control (CSC) Connection

Pin Description Pin Description
1 11
2 Blower Power 120vac 12
3 13
4 Ignition Transformer Power 120vac 14
5 Power Supply Neutral to CSC 15 NTC 2 Main Temp Probe
6 16 NTC 1 Main Temp Probe
7 Blower Power Neutral
8
X7 Socket — 120 Volt to TRC Connection
9 Ignition Transformer Neutral N .
Pin Description
10 Power Supply to CSC 120vac 1 Blower Signal Ground
2 Blower Signal 24vdc
X3 Socket — Enable/Disable, Gas Valve Power 3 Hall-Effect Sensor from blower
Pin Description 4 PWM from blower
1 5
2 Gas Valve Power 6 Grey - Motor Driven Throttle (MDT)
3 Enable/Disable Switch
nable/Disable Switc 7 Yellow — MDT
4
8 Violet — MDT
5 Gas Valve Power
9 Green — MDT
6 Enable/Disable
10 Red - MDT
X5 Socket — Communication to Combustion Safety Control (CSC) Connection
X . X10 Socket — Communication to TRC
Pin Description
- Pin Description
1 Blocked Exhaust Switch
- 1 White Cable
2 Blocked Intake Switch
3
4 FF1 Socket — Flame Sensor
S Pin Description
1 Flame Sensor
6
’/ NTC 2 Main Temp Probe FF1 Socket — Flame Sensor
8 NTC 1 Main Temp Probe Pin Description
9 Blocked Exhaust Switch 1 CSC Ground
10 Blocked Intake Switch
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WIRING DIAGRAMS
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Figure 21. 50 and 75 Gallon Models Temperature Regulation and Combustion and Safety Control Wiring Diagram
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ICOMM

REMOTE MONITORING SYSTEM

This water heater is equipped with iCOMM connectivity hardware.
iCOMM allows users to actively connect and manager a single water
heater or a fleet of water heaters right from the convenience of a tablet
or smart phone without annual fees or subscriptions.

To utilize iCOMM simply download the A. O. Smith app from the Google
Play or the IOS store. Once you have downloaded the app simply create
a profile and follow the instructions to connect your water heater.
There are no fees, subscriptions or other charges related to this service.
iCOMM makes it easy to connect and manage your water heaters from
across the room or across the world.

Innovation has a name...A. O. Smith

Another option to access the app is by scanning the 10S or Android
QR code below which will start the download. Ensure you complete

the registration process to get connected to the water heater. During
registration you can customize where notifications should be sent and
personalize other features.

=0 [=

http://www.whO0.co/y2rs

Call 1- 888-WATERO2 for more information about the iCOMM remote
monitoring system.
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