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Owner's Guide

Operating Safety
Owner's Guide

CONGRATULATIONS
Congratulations and thank you for choosing our tankless water heater. 
Before use, we recommend that you read through this owner's guide 
carefully.  Keep this manual for future reference.

If you need an additional manual, contact the manufacturer or your 
local distributor.  When you call, please tell us the product name and 
the serial number of your unit written on the rating plate of the water 
heater.
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OPERATING SAFETY

WARNING: If you do not follow these instructions exactly, a fire or explosion may result 
causing property damage, personal injury or loss of life.

A.  This appliance does not have a pilot. It is equipped with an ignition device which automatically 
lights the burner.  Do not try to light the burner by hand.
B.  BEFORE OPERATING smell all around the appliance area for gas.  Be sure to smell next to 
the floor because some gas is heavier than air and will settle on the floor.
       WHAT TO DO IF YOU SMELL GAS
          •	 Do not try to light any appliance.
          •	 Do not touch any electric switch; do not use any phone in your building.
          •	 Immediately call your gas supplier from a neighbor’s phone.  Follow the gas supplier’s 

instructions.
          •	 If you cannot reach your gas supplier, call the fire department.
C.  Use only your hand to turn the gas shutoff valve.  Never use tools.  If the valve will not turn by 
hand, don’t try to repair it, call a qualified service technician.  Force or attempted repair may result 
in a fire or explosion.
D.  Do not use this appliance if any part has been under water.  Immediately contact a qualified 
installer or service agency to replace a flooded water heater.  Do not attempt to repair the unit!  It 
must be replaced!

1.	 STOP! Read the safety information above on this label.
2.	 Turn off all electric power to the appliance.
3.	 Do not attempt to light the burner by hand.
4.	 Turn the gas shutoff valve located on the outside of the unit to the closed position.
5.	 Wait five (5) minutes to clear out any gas.   If you then smell gas, STOP!  Follow “B” in the 

safety information above on this label.  If you don’t smell gas, go to the next step.
6.	 Turn the gas shutoff valve located on the outside of the unit to the open position.
7.	 Turn on all electrical power to the appliance.
8.	 If the appliance will not operate, follow the instructions in  “To Turn Off Gas to Appliance,” and 

call your service technician or gas supplier.

1.	 Turn off all electric power to the appliance if service is to be performed.
2.	 Turn the gas shutoff valve located on the outside of the unit to the closed position.

  FOR YOUR SAFETY READ BEFORE OPERATING

OPERATING INSTRUCTIONS

TO TURN OFF GAS TO APPLIANCE
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A pressure relief valve listed as complying with the standard for Relief Valve and Automatic Gas Shutoff 
Devices for Hot Water Supply System, ANSI Z21.22 ・ CSA 4.4, shall be installed at the time of installation 
of the water heater in the location specified by the manufacturer.  Local codes shall govern the installation of 
relief devices for safety operation of the water heater.  The relief valve must not be removed or plugged.
No valve shall be placed between the relief valve and the water heater.  The relief from the discharge of 
the pressure relief valve shall be disposed of in a suitable place where it will cause no damage.  Also, there 
shall be no other reducing coupling or other restrictions installed on the discharge line to restrict flow.
See Installation Manual heading “PRESSURE RELIEF VALVES” for installation and maintenance of relief 
valve discharge line and other safety precautions.

Vapors from flammable liquids will explode and catch fire causing death or severe burns. 
Do not use or store flammable products such as gasoline, solvents or adhesives in the same room or 
area near the water heater.

Keep flammable products:
1.	 Far away from heater.
2.	 In approved containers.
3.	 Tightly closed and out of reach of children.
4.	 Water heater has a main burner, which may 

come on at any time and will ignite flammable 
vapors.

Vapors:
1.	 Cannot be seen.
2.	 Are heavier than air.
3.	 Go a long way on the floor.
4.	 Can be carried from other rooms to the main 

burner by air currents.

Do not install water heater where flammable products will be stored or 
used unless the main burner is at least 18” above the floor.  This 
will reduce, but not eliminate the risk of vapors being ignited by the 
main burner.

Read and follow water heater warnings and instructions.   If the owner’s 
manual is missing, contact the retailer or manufacturer.

  

Flammable Vapors

FLAMMABLES

1.	 Water temperature over 125°F (52°C) can cause severe burns instantly or death from 
scalds.

2.	 Children, disabled and elderly are at highest risk of being scalded.
3.	 Feel water before bathing or showering.
4.	 Temperature limiting valves are available.  See manual.
5.	 The outlet temperature of the water heater is set at 120°F (50°C).   If you require water temperatures 

below this setting, follow the instruction manual.
6.	 Use this heater at your own risk.  Test the water before bathing or showering.  Do not leave children or 

an infirm person unsupervised.  See your local water supply company [plumbing hardware retailer] for 
temperature limiting valves that are available.

BRÛLURE
BURN

CHAUDECHAUDE
HOTHOT

CHAUDE

HOT

DANGER

DANGER
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NORMAL OPERATION
BUILT-IN CONTROLLER and REMOTE CONTROLLER

The illustration below shows an example of the controllers.  The exact display may differ from examples.

1. Open a cold water
fixture.

2. Mix hot water with the cold water 
to get the correct temperature water.

3. When finished, close the 
water fixtures.

•	 Flow rate to activate the water heater: 0.5 gallon per minute at the default set
temperature (1.9 L/min.)

•	 Flow rate to keep the water heater running: 0.4 gallon per minute (1.5 L/min.)

NOTICE

GENERAL

Built-in controller Remote controller
6 75

1

8

2

3
4

9

6 85

2
3
9

174

No. Description Note No. Description Note

1 "ON/OFF"
Button

Press this button to start or stop
operation. 5 "TIME"

Button
Press this button to set the 
current time.

2 "HOT"
Button

Press the "HOT" button or the 
"COLD" button to set the outlet 
water temperature, the current 
time, and PUMP TIMER.

6 LCD
The current time, set temperature, 
error code and other information 
are displayed.

3 "COLD"
Button 7 "PUMP"

Button
Press this button to set and con-
trol the pump operation.

4 "INFO."
Button

Press the "INFO." button to dis-
play the inlet & outlet water tem-
perature and water flow and set 
the outlet temperature, pump 
choosing, and unit conversion.

8 IN USE LED The LED lights during combustion.

9 STAND BY LED The LED lights when power is on.

Temperatures above 125 °F (52 °C) can cause severe burns or death from scalding. 
Children, disabled and the elderly are at high risk of being injured.

WARNING
°F 120 125 130 135 140 145 150 155
°C 49 52 54 57 60 63 66 68

Time to produce 
serious burn

more 
than 5 
min.

1½ to 2 
min.

about
30 sec.

about
10 sec.

less than 
5 sec.

less than 
3 sec.

about
1½ sec.

about 
1 sec.

•	 When the remote controller is installed it will take priority over the built-in controller.
•	 The controller has an energy saving mode.  Five minutes after the water heater stops 

operating, the backlight of the controller turns off. 
•	 The backlight of the remote will turn back on once the water heater begins firing again.

NOTICE
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NOTICE
•	 The controllers have an energy saving mode.  Five minutes after the water 

heater stops operating, the backlight of the controllers turns off. 

•	 The backlight of the controllers will turn back on once the water heater begins 
firing again.

Normal Operation
Owner's Guide

Operation
 Controllers

Built-in controller Remote controller

1. Turn on the 120 VAC power supply to the unit.

2. Press the "ON/OFF" button on the controller in order to 
turn the controller on.

3. When ON, the STAND BY LED is lit.

4. It shows the set temperature of output water on its 
display as shown in the picture on the right. (EX.: 120 °F)

5.

Press the "HOT" button or the "COLD" button to set the 
temperature setting of the unit.

Increasing temperature from 120 °F (50 °C) to 125 °F (52 °C) :
1. The water heater must be in Stand By to increase the

temperature.
2. Press the "HOT" button to set 120 °F (50 °C).
3. Press and hold the "INFO" button and the "HOT"
    button for at least 3 seconds.  The remote will emit a
    beep and change to 125 °F (52 °C).
4. Press the "HOT" button to set up to 140 °F (60 °C).

(EX.: 120 °F)

OUTLET WATER TEMPERATURE SETTING
-Set temperature-

TEMPERATURE TABLE OF CONTROLLER

°F 100 105 110 115 120* 125 130 135 140

°C 38 40 43 45 50* 52 55 57 60
*Factory setting (Default): 120 °F (50 °C)
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Operation
Controllers

Built-in controller Remote controller

1. Turn on the 120 VAC power supply to the unit.

2.

Press the "TIME" button on the controller in order to set 
the time.  This operation is available regardless of ON/
OFF of the controller.

The time in the display will flash.
The controllers can only have 24 hours indication of time.

3.

Press the "HOT" button or "COLD" button to set the time.  
Press and hold the "HOT" or "COLD" button to adjust the 
time more quickly.

NOTICE: The time is displayed in twenty-four hour clock time.
For example, 11:00 is 11:00 a.m. and 23:00 is 11:00 p.m.

4.

Press the "TIME" button on the controller in order to 
save and exit.

When the remote is on, the current time and set 
temperature are displayed.

When the remote is off, the display turns off.

OR

SETTING THE TIME

PUMP OPERATION TIMERS
The built-in controller and remote offer two timer settings for the pump operation:
PUMP TIMER 1 and TIMER 2.  
The pump will only operate during the times set for TIMER 1 and TIMER 2.
There are four options for pump timer operation.

1.	 Both PUMP TIMER 1 and PUMP TIMER 2 are activated.
2.	 Neither PUMP TIMER 1 nor PUMP TIMER 2 are activated.

(The recirculation pump will never operate in this mode.)
3.	 Only PUMP TIMER 1 is activated.
4.	 Only PUMP TIMER 2 is activated.

NOTICE: Set the time for PUMP TIMER 1 and PUMP TIMER 2 before you select a 
pump timer option.  Follow the steps in  SETTING THE TIME, then complete the 
steps in Setting pump timers.

PUMP TIMERS 1 & 2
activated

NO PUMP TIMER
activated

Only PUMP TIMER 1
activated

Only PUMP TIMER 2
activated

Normal Operation
Owner's Guide
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- Setting pump timers -

Operation
Controllers

Built-in controller Remote controller

1. Turn on the 120 VAC power supply to the unit.

2.

Press and hold the "PUMP" button on the controller for 
at least 3 seconds to enter the pump timer setting mode. 
This operation is available regardless of ON/OFF of the 
controller.

The ON time for PUMP TIMER 1 will flash, indicating that 
you can set the start time.

3.

Press the "HOT" button or "COLD" button to select the 
time.  Press and hold the "HOT" or "COLD" button to 
adjust the time more quickly.

NOTICE: The time is displayed in twenty-four hour clock time.
For example, 11:00 is 11:00 a.m. and 23:00 is 11:00 p.m.

4.

Press the "PUMP" button when the desired time flashes 
on the display.

The OFF time for PUMP TIMER 1 will flash, indicating that 
you can set the end time.

5.

Press the "HOT" button or "COLD" button to select the 
time.  Press and hold the "HOT" or "COLD" button to 
adjust the time more quickly.

NOTICE: The time is displayed in twenty-four hour clock time.
For example, 11:00 is 11:00 a.m. and 23:00 is 11:00 p.m.

6.

Press the "PUMP" button when the desired time flashes 
on the display.

The ON time for PUMP TIMER 2 will flash, indicating that 
you can set the start time.

Normal Operation
Owner's Guide
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Operation
Controllers

Built-in controller Remote controller

7.

Press the "HOT" button or "COLD" button to select the 
time.  Press and hold the "HOT" or "COLD" button to 
adjust the time more quickly.

NOTICE: The time is displayed in twenty-four hour clock time.
For example, 11:00 is 11:00 a.m. and 23:00 is 11:00 p.m.

8.

Press the "PUMP" button when the desired time flashes 
on the display.

The OFF time for PUMP TIMER 2 will flash, indicating that 
you can set the end time.

9.

Press the "HOT" button or "COLD" button to select the 
time.  Press and hold the "HOT" or "COLD" button to 
adjust the time more quickly.

NOTICE: The time is displayed in twenty-four hour clock time.
For example, 11:00 is 11:00 a.m. and 23:00 is 11:00 p.m.

10. Press the "PUMP" button when the desired time flashes 
on the display.

11.

The following steps will set the temperature drop 
that must occur before the recirculation pump will 
activate.

Temperature drop below set temp. at which 
pump turns on

°F -10 -15 -20* -25 -30 -35 -40

°C -6 -8 -11 -14 -17 -19 -22
*The value has been preset at the factory. (Default)

Press the "HOT" button or the "COLD" button to select 
the temperature at which the pump will activate.

12. Press the "PUMP" button on the controller to save your 
settings.

Normal Operation
Owner's Guide



55    Page

Operation
Controllers

Built-in controller Remote controller

13.

The following steps will set the temperature drop 
that must occur before the recirculation pump will 
turn off.

Temperature drop below set temp. at which 
pump turns off

°F -5* -10 -15 -20 -25 -30 -35

°C -3 -6 -8 -11 -14 -17 -19
*Preset at the factory. (Default)

Press the "HOT" button or the "COLD" button to select 
the temperature at which the pump will turn off.

14.

Press the "PUMP" button on the controller to save your 
settings.

When the controller is on, the current time and set 
temperture in the display turns on.
When the controller is off, the display turns off.

OR

- Selecting a pump timer-

Operation
Controllers

Built-in controller Remote controller

1.
Press the "PUMP" button on the controller to set the 
mode.  (The options are shown in step 3.)  This operation 
is available regardless of the ON/OFF status of the 
controller.

2.
The current status of the PUMP TIMER will flash for 10 
seconds.  During this time, you can change the mode.  
Otherwise, the mode will remain unchanged.

3.

Press the "PUMP" button on the controller in order to 
change the option.  The order of the option is as follows.

PUMP TIMERS 1 & 2
activated

NO PUMP TIMER
activated

Only PUMP TIMER 1
activated

Only PUMP TIMER 2
activated

4. Press the "INFO" button on the controller in order to save 
your setting.

Normal Operation
Owner's Guide
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Examples
Controllers

Built-in controller Remote controller

1.

The display shows that PUMP TIMER 1 is in operation.  The 
current time falls within the time range that is set for for PUMP 
TIMER 1.
Current time: 8:00 AM (8:00)
Set temperature of output water: 120 °F
PUMP TIMER 1: SET
PUMP TIMER 2: OFF

2.

The display shows that PUMP TIMER 1 is NOT in operation.  The 
current time falls outside the time range that is set for for PUMP 
TIMER 1.
Current time: 10:00 AM (10:00)
Set temperature of output water: 120 °F
PUMP TIMER 1: SET
PUMP TIMER 2: OFF

3.

The display shows that PUMP TIMER 2 is in operation.  The 
current time falls within the time range that is set for for PUMP 
TIMER 2.
Current time: 8:00 PM (20:00)
Set temperature of output water: 120 °F
PUMP TIMER 1: OFF
PUMP TIMER 2: SET

4.

The display shows that PUMP TIMER 2 is NOT in operation.  The 
current time falls outside the time range that is set for for PUMP 
TIMER 2.
Current time: 10:00 PM (22:00)
Set temperature of output water: 120 °F
PUMP TIMER 1: OFF
PUMP TIMER 2: SET

5.

The display shows that PUMP TIMER 1 and PUMP TIMER 2 are 
set, and one of them is in operation.  In this example, PUMP 
TIMER 1 is running because it is set to activate between 6:00 AM 
and 9:00 AM.  (See above.)Current time: 7:00 AM (7:00)
Set temperature of output water: 120 °F
PUMP TIMER 1: SET
PUMP TIMER 2: SET

6.

The display shows that PUMP TIMER 1 and PUMP TIMER 2 are 
set, and none of them is in operation.
The current time falls outside the time ranges that are set for for 
PUMP TIMER 1 and PUMP TIMER 2.
Current time: 10:00 AM (10:00)
Set temperature of output water: 120 °F
PUMP TIMER 1: SET
PUMP TIMER 2: SET

-Display example-

Normal Operation
Owner's Guide

The display on the controller indicates which PUMP TIMER is set by displaying a number below the time: 
1, 2, or 12. (12 indicates PUMP TIMER 1 and PUMP TIMER 2.)  

The arrow to the right of ON or OFF indicates the current status of the PUMP TIMER(s).  If the current 
time falls within the time range set for a PUMP TIMER, the arrow will point toward ON.  (The timer is ON.)  

If the current time falls outside the time range set for a PUMP TIMER, the arrow will point toward OFF.  
(The timer is OFF.)  

See below for examples of each scenario.  In each scenario below, PUMP TIMER 1 is set to activate at 
6:00 AM (6:00) and deactivate at 9:00 AM (9:00).  PUMP TIMER 2 is set to activate at 6:00 PM (18:00) and 
deactivate at 9:00 PM (21:00).
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-Pump operation test-

Operation
Controllers

Built-in controller Remote controller

1. Press the ON/OFF button on the controller so the 
STAND BY LED turns off.

2.
Press and hold "INFO." and "PUMP" simultaneously 
for at least 3 seconds, then the integrated pump 
starts operation for 5 minutes.

3.

A segment of the zero (on the right) is lit as follows in clockwise order
 during forced pump operation. 

4.

The pump will stop operation automatically after five 
minutes.

OR
Press the "ON/OFF" button to stop pump operation 
test.

Operation
Controllers

Built-in controller Remote controller

1. Press the "PUMP" button to start pump operation 
and fire the water heater. 

2. "P" and the set temperature are indicated (on the 
right) during Manual pump operation. 

3.
The pump will stop automatically in five minutes and
the current set temperature and time will be 
displayed on the screen.

-Manual pump operation-

Normal Operation
Owner's Guide

The following procedure will operate the pump.  This is useful to verify that the pump is operating prop-
erly and to check the water flow rate.

This operation runs the pump and fire the water heater each time the “PUMP” button is pushed to mini-
mize energy consumption.  The pump runs until water temperature at the thermistor inside the water 
heater reaches 102 °F (38.9 °C) or the water temperature at the thermistor rises 10 °F (5.6 °C) above the 
initial temperature of the water.  The pump runs for five minutes at the longest.  No. 5 DIP switch of the 
lower bank needs to be changed to "ON" position in the operation.
Note: The pump timer is not available when the No. 5 DIP swtch of the lower bank is set to "ON".
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WARNING

•	 For manual pump operation, adjust only the No. 5 DIP switch in the 
LOWER bank of DIP switches. (See below.)  DO NOT adjust the other DIP 
switches.

•	 Turn off the power supply to the water heater before changing the DIP 
switch settings.

•	 Failure to observe these warnings could lead to carbon monoxide poi-
soning or death.

Set DIP switch shown in the table below.

Manual pump operation

Lower bank
of 

DIP switches

1
2

3
4

5
6

7
8

O
N

No. 5 : OFF
DEFAULT

1
2

3
4

5
6

7
8

O
N

No. 5 : ON

Lower bank of DIP switches
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ADDITIONAL FEATURES
-Information mode-

You can get some information about the water heater condition by pressing the "INFO" button.  For more 
information, follow the procedures below:

Normal Operation
Owner's Guide

Operation
Controllers

Built-in controller Remote controller

1. Press the "INFO" button on the controller to enter the 
information mode.

2. Press the "INFO" button to display the inlet water 
temperature.

Inlet water temperature
(EX.: 60 °F)

3. Press the "INFO" button again to display the outlet 
water temperature.

4. Press the "INFO" button again to display the water 
flow.

5. Press the "INFO" button to exit the information mode.

Outlet water temperature
(EX.: 120 °F)

Water flow
(EX.: 3.5 GPM)

NOTICE When installed on an indoor heater, the 100276687 (TM-RE43) has priority for set 
temperature over the built-in controller.

-Unit conversion mode-
Units of measure can be changed from Imperial to Metric and vice versa.  For example, temperature can 
be changed from °F to °C.  Flow rate will also change from gallons per minute to liters per minute when 
this setting is changed.  Follow this procedure to change this setting:

Operation
Screen on the controller

Built-in controller Remote controller

1. Press the "ON/OFF" button on the controller in order to 
turn the controller on.

2. When ON, the STAND BY LED is lit.

3. The current set temperature and time will be 
displayed on the screen.

4. Press the "INFO" buttons for at least 3 seconds.

5. The set temperature should now be displayed in the 
alternate unit of measurement.

(EX.: 120 °F)

(EX.: 50 °C)
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SETTING THE TEMPERATURE ON THE PCB (WITHOUT BUILT-IN 
CONTROLLER or REMOTE CONTROLLER)

There are two preset temperatures (120°F (50°C) and 140°F (60°C)) that you can select when the tem-
perature controller is inoperable.  To do so, adjust the appropriate DIP switch as shown in the table below.  
When the remote controller is in normal operation, the set temperature of the remote controller is given 
priority over the set temperature of the DIP switch settings.

Normal Operation
Owner's Guide

NOTE:  Only change the switches with dark squares.  The dark squares indicate the correct DIP 
switch positions.

The temperature has been preset at the factory to 120 °F (50 °C).
Middle bank of DIP switches

120 °F (50 °C)
DEFAULT 140 °F (60 °C)

1
2

3
4

5
6

O
N

No.5 : OFF

1
2

3
4

5
6

O
N

No.5 : ON

WARNING

•	 To set the temperature, adjust only the No. 5 DIP switch in the MIDDLE 
bank of DIP switches. (See below.)  DO NOT adjust the other DIP switches.

•	 Turn off the power supply to the water heater before changing the DIP 
switch settings.

•	 Failure to observe these warnings could lead to carbon monoxide poison-
ing, severe personal injury, or death.

FLOW

Appliance/Use
Flow rate

GPM (US) L/min
Lavatory Faucet 1.0 3.8

Bath Tub 4.0 – 10.0 15.2 - 37.8
Shower 2.0 7.5

Kitchen Sink 1.5 5.6
Dishwasher 1.5 5.6

Washing machine 4.0 15.2

Household Flow Rates

Taken from UPC 2006

•	 The flow rate through the water heater is limited to a maximum of 10.0 GPM (38 L/min) for the 
540P model.

•	 The temperature setting, along with the supply temperature of the water will determine the flow rate 
output of the unit.

•	 Please refer to the temperature vs. gallons per minute chart on p. 76 to determine the likely flow rates 
based on your local ground water temperature and your desired outlet water temperature.

•	 Refer to the table below for typical household plumbing fixture flow rates to determine what the water 
heater can do in a household application.

Middle bank
of DIP switches

Lower bank of
DIP switches

Upper bank of
DIP switches
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WARNING

•	 To set pump operation for freeze protection, adjust only the No. 4 DIP 
switch in the UPPER bank of DIP switches. (See below.)  DO NOT adjust the 
other DIP switches.

•	 Turn off the power supply to the water heater before changing the DIP 
switch settings.

•	 Failure to observe these warnings could lead to carbon monoxide poison-
ing, severe personal injury, or death.

•	 There are two systems for freeze protection in the water heater-heating block system and recircula-
tion system with the integrated pump.

•	 This water heater comes equipped with heating blocks to protect the unit against damages associated 
with freezing.  When the freeze protection thermostat senses air temperature below 36.5 °F (2.5 °C), 
the blocks will heat up to prevent freezing of the unit.

•	 This water heater can recirculate the water in the pipes installed in the recirculation system with the 
integrated pump to prevent freezing.  When the integrated thermistors detect water temperature below 
50 °F (10 °C), the pump will activate and recirculate the water in the recirculation line.*

•	 To operate these freeze protection systems, there has to be electrical power to the unit.  Damage 
to the heat exchanger caused by freezing temperatures due to power loss is not covered under the 
warranty.  In cases where power losses can occur, consider the use of a backup power supply.

•	 In any areas subject to freezing temperatures, the manufacturer highly recommends an indoor installa-
tion with an indoor model.

•	 The manufacturer also highly recommends the use of a backflow preventer (sold separately) to mini-
mize the amount of cold air entering through the exhaust venting when the water heater is off.

•	 It is the installer’s responsibility to be aware of freezing issues and take all preventative measures.  The 
manufacturer will not be responsible for any damage to the heat exchanger as a result of freezing.

•	 If you will not be using your heater for a long period of time:
		  1.   Completely drain the water out of the unit. Refer to p. 63.
		  2.   Disconnect power to your heater.
	 This will keep your unit from freezing and being damaged.
*Recirculation system for freeze protection is only activated when the built-in/remote controller is off.  
When the integrated thermistors detect the water temperature above 52 °F (11 °C) over five minitues, 
the operation is deactivated.  If you want to stop the recirculation system for freeze protection, change 
the DIP switch setting below.

Pump operation
 for freeze protection

Active Inactive

1
2

3
4

O
N

No.4 : OFF

1
2

3
4

O
N

No.4 : ON
DEFAULT

Middle bank
of DIP switches

Lower bank of
DIP switches

Upper bank of
DIP switches

Normal Operation
Owner's Guide

FREEZE PROTECTION SYSTEM

Only pipes within the water heater are protected by the freeze protection system.  Any 
water pipes (hot or cold) located outside the unit will not be protected.  Properly protect 
and insulate these pipes from freezing.

NOTICE
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MAINTENANCE AND SERVICE
•	 Turn off the electrical power supply and close the manual gas shutoff valve 

and the manual water control valve before servicing.
•	 Failure to do so could result in severe personal injury, or death.WARNING

•	 Clean the cold-water inlet filter.  (Refer to the Unit Draining and Filter Cleaning Section on this page.)
•	 Be sure that all openings for combustion and ventilation air are not blocked.
•	 The venting system should be checked annually for any leaks, corrosion, blockages or damage.
•	 The burner should be checked annually for dust, lint, grease or dirt.
•	 Keep the area around the water heater clear.  Remove any combustible materials, gasoline or any 

flammable vapors and liquids.
•	 If the relief valve discharges periodically, it may be due to thermal expansion in a closed water supply 

system.  Contact the water supplier or local plumbing inspector on how to correct this situation.
•	 Visually check of burner flames (see below) through the burner window in the burner assembly 

located at the middle of the water heater.

Satisfactory

Blue flame

Unsatisfactory

Flame 
blowing up

Unsatisfactory

Red or Yellow
flame

The manufacturer recommends having the unit checked once a year or as necessary by a licensed 
technician.  If repairs are needed, any repairs should be done by a licensed technician.

Normal Operation
Owner's Guide

Pressure 
port

-Measuring inlet gas pressure-
1.	 Turn off all electric power to the water heater if service is to be performed.
2.	 Turn the manual gas valve located on the outside of the unit to the off position.
3.	 Failure to follow these steps could lead to fire or explosion, resulting in personal injury 

or death.WARNING
The water heater cannot perform properly without sufficient inlet gas pressure.  Below are instructions

 on how to check the inlet gas pressure.  THIS IS ONLY TO BE DONE BY A LICENSED PROFESSIONAL.

7.	 The static and dynamic pressures should be within the 
ranges specified on the heater's rating plate and the table 
on p. 31.

8.	 The difference of static to dynamic pressure should not 
exceed 1.5" W.C.  Pressure drops that exceed 1.5" W.C. can 
indicate restricted gas flow, undersized gas lines, and/or 
undersized supply regulators.  (NOTICE: In Canada, the pres-
sure drops cannot exceed those specified in CSA B149.1.)

9.	 Measure gas supply pressure at minimum heater operation: 
Reduce water flow so the heater is running at minimal oper-
ation.  Press the MIN button on the computer board.  (Refer 
to the diagram.)  Take a supply gas pressure reading and 
verify that it is within the specified inlet gas pressure range.

1.	 Shut off the manual gas valve on the gas supply line.
2.	 Remove the screw from the pressure port which is located on the gas inlet of the water 

heater shown in the diagram on the right.
3.	 Connect the manometer to the pressure port and zero the manometer.
4.	 Re-open the manual gas valve.  Verify that there are no gas leaks.
5.	 With all gas burning equipment off, take a reading of the static gas pressure and make a 

note of it.
6.	 Measure gas supply pressure at maximum heater operation: Open hot water faucets to cre-

ate maximum flow.  Press the MAX button on the computer board.  (Refer to the diagrams 
below.)  Take a reading of the supply dynamic gas pressure with all gas burning equipment 
running at maximum rate.

540P Computer board

MAX button MIN button
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UNIT DRAINING and FILTER CLEANING

Normal Operation
Owner's Guide

Water valve

Gas 
valve

Drain plug
(Small)

Drain plug 
with Filter (Large)

1.	 Close the manual gas shutoff valve.
2.	 Turn off power to the unit and wait a couple of seconds. Turn 

on again.
3.	 Wait 30 seconds, and then turn off power to the unit.
4.	 Close the inlet water valve.

•	 If the heater is part of an Easy-Link or Multi-Unit System, 
close the inlet and outlet water valves to isolate the heater.  
Then proceed to step 6.

5.	 Open all hot water taps in the house.  When the residual 
water flow has ceased, close all hot water taps.

6.	 Have a bucket or pan to catch the water from the unit’s drain 
plugs.  If Isolation valves are installed, open the drains to drain 
the water.  If isolation valves are not installed, unscrew the 
two drain plugs (large and small) to drain all the water out of 
the unit.  Do not lose the o-rings that will be on the two drain 
plugs.

7.	 Wait a few minutes to ensure all water has completely drained 
from the unit.

8.	 Clean the filter: Check the water filter located within the cold 
inlet.  With a tiny brush, clean the water filter of any debris 
which may have accumulated and reinsert the filter back into 
the cold water inlet.

9.	 Securely screw the drain plugs back into place. 
Hand- tighten only.
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TROUBLESHOOTING
GENERAL

PROBLEM SOLUTIONS

TE
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W
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It takes a long time to 
get hot water at the 
fixtures.

•	 Check to see if a recirculation timer is active.  If not, it will take time for 
the hot water to get from the heater to the fixture.

•	 Check the recirculation pump for proper flow.
•	 The inlet filters on the return and inlet connections may need to be 

cleaned.

The water is not hot 
enough.

•	 Compare the flow and temperature.  See the charts on p. 76.
•	 Check cross plumbing between cold water lines and hot water lines.
•	 Is the gas supply valve open fully? (p. 44)
•	 Is the gas line sized properly? (p. 31)
•	 Is the gas supply pressure sufficient? (pp. 31 and 62)
•	 Is the set temperature set too low? (pp. 51 and 60)

The water is too hot. •	 Is the set temperature set too high? (pp. 51 and 60)
The hot water is not 
available when a 
fixture is opened.

•	 Make sure the unit has 120 VAC, 60 Hz power supply.
•	 If you are using the remote controller and/or temperature controller, is 

the power button turned on?
•	 Is the gas supply valve open fully? (p. 44)
•	 Is the water supply valve open fully? (p. 44)
•	 Is the filter on the cold water inlet and return connection clean? (p. 63)
•	 Is the hot water fixture sufficiently open to draw at least 0.5 GPM

(1.9 L/min) through the water heater? (p. 50)
•	 Is the unit frozen? (p. 61)
•	 Is there enough gas in the tank / cylinder? (For Propane model)

The hot water turns 
cold and stays cold.

•	 Is the flow rate enough to keep the water heater running? (p. 50)
•	 If there is a recirculation system installed, does the recirculation line have 

enough check valves? (p. 33)
•	 Is the gas supply valve open fully? (p. 44)
•	 Is the filter on the cold water inlet and return connection clean? (p. 63)
•	 Are the fixtures clean of debris and obstructions?
•	 Check if the flow rate is too low. (p. 50)

Fluctuation in hot 
water temperature.

•	 Is the filter on the cold water inlet and return connection clean? (p. 63)
•	 Is the gas line sized properly? (p. 31)
•	 Is the supply gas pressure sufficient? (pp. 31 and 62)
•	 Check for cross connection between cold water lines and hot water lines.

Troubleshooting
Owner's Guide
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PROBLEM SOLUTIONS

W
AT

ER
 H
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R
Unit does not ignite 
when water goes 
through the unit.

•	 Is the flow rate over 0.5 GPM (1.9 L/min)? (p. 50)
•	 Is the filter on cold water inlet and return connection clean? (p. 63)
•	 Check for reverse connection and cross connection.
•	 If you use the remote controller and/or built-in controller, is the 

power button turned on?
•	 Check if the inlet temperature is too high.

The fan motor is 
still spinning after 
operation has stopped.

•	 This is normal.  After operation has stopped, the fan motor keeps 
running from 15 to 70 seconds in order to re-ignite quickly, as well 
as purge all the exhaust gas out of the flue.

Unit sounds abnormal 
while in operation

•	 Contact the manufacturer at 1-877-737-2840 (USA)
1-888-479-8324 (Canada)
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Controller does not 
display anything when 
the power button is 
turned on.

•	 Make sure the unit is supplied with power.
•	 Make sure the connection to the unit is correct. (pp. 38 and 39)

NOTICE:
When the unit has not operated for five minutes or more, the display 
of the controllers turns off to conserve energy.

Although the controller of the parent unit will display the set 
temperature at the Easy-Link System, the controller of the child unit 
will not display the set temperature.

An ERROR code is 
displayed.

•	 Please see pp. 68 and 69.

EA
SY

-L
IN

K 
SY

ST
EM

How are the unit 
numbers assigned?

•	 For an Easy-Link System, the Parent unit is always labeled #1 and all 
other subsequent Child units are numbered randomly.

•	 To check which numbers are assigned to which Child units, push 
the button on the computer board of any Child unit as shown 
below. The unit number will be displayed on the built-in controller 
of the Child unit and/or the remote controller of the Child unit, if 
installed. (Refer to pp. 40 and 41.)

When the remote 
controller turned 
ON, STAND BY LED 
is lit.

Temperature controller

Troubleshooting
Owner's Guide

Button to check unit numbers

Child units : 540 models
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Error code

ERROR CODES
-General-

•	 The units have self-diagnostic functions for safety and convenience when troubleshooting.
•	 If there is a problem with the installation or the unit, the error code will be displayed on the built-in  

controller or remote controller.
•	 Consult the table on the following pages for the description of each error code.

-Single unit Installations-
Example: If your unit has the “321” error code (which signifies an inlet thermistor failure)
•	 Indicator on the built-in controller

and/or remote controller: “321” will be displayed
on the screen in its entirety.

•	 Green LED on the computer board: The green LED on the computer board will indicate this code with 
two flashes every 1/2 second.  The pattern will repeat with a three second delay between patterns.

Error code Green LED

on on on on on on

off off off off off

321

Error Indication

540P computer board

Green LED flashes to indicate error code.

Error code indicator on 
the built-in controller

Error code indicator on 
the remote controller

Error Code
on the temperature 

 controller

Green LED
The number 

of flashes Flash pattern

031  701  711 One

311  321  331  341
351  391  441

Two

111  121 Three

611  631  651  661 Four

101   941  991 Five

510  551  721 Six

on on
offoff

0.5 sec. on, O.5 sec. off 3 sec. off
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*If the 540P Indoor model is the 
PARENT unit and the remote controller 
is connected to the unit, the remote 
controller has priority over the built-in 
controller.

-How error codes display in an Easy-Link System-
Error codes will be displayed differently with units installed in an Easy-Link System.  It will show both the  
error code and which unit has the error code.  Below is an example of how the error code of "321" is 
displayed in an Easy-Link System.

Example: Unit #2 with a “321” error code (inlet thermistor failure)

•	 Indicator on the built-in controller
and/or remote controller of Parent unit*:
“321” and "2" will alternately flash on
the display. Unit #Error code

Outdoor model installation

•	 Unit #2:
The green LED on the computer board will flash 
twice, just like in the single unit example.

•	 Unit #3 and #4:
The green LED on the computer board will stay 
off.

Indoor model installation

•	 Unit #2:
"321" will flash on
the display.  The green LED on 
the computer board will be flashing
twice, just like in the single
unit example.

•	 Unit #3 and #4:
These units will not display anything,
as the error code does not pertain to them.

Unit #1
PARENT

Unit #2
 CHILD

Unit #4
 CHILD

Unit #3
 CHILD

100276687
 (TM-RE43)

540P 540 540 540

Error code Green LED

on on on on on on

off off off off off

321

100276687
 (TM-RE43)

Unit #1
PARENT

Unit #2
 CHILD

Unit #3
 CHILD

Unit #4
 CHILD

Green LED on
the computer board

540P 540 540 540

Troubleshooting
Owner's Guide



68  Page

-Fault analysis-
If the error code is displayed on the computer board of the water heater or remote controller and/or 
temperature controller, please check the following.  After checking, consult with the manufacturer.

Troubleshooting
Owner's Guide

Remote Green
 LED

Malfunction
description Diagnosis

031 One 
Time

Incorrect DIP 
switch setting

•	 Check the DIP switch settings on the PCB (Part #701).

101 Five 
Times

Warning for the 
“991” error code 

•	 Check the gas type of the water heater.
•	 Check if there is any blockage in the intake air and/or exhaust.
•	 If the water heater is installed as a direct vent system, check 

whether there is enough distance between the intake air terminal 
and the exhaust terminal.

•	 Check the altitude/elevation of area of where the water heater is 
installed.

•	 Check if there is grease and/or dirt in the burner (Part #101) and the fan 
motor (Part #103), especially if the water heater has been installed in a 
contaminated area.

111 Three 
Times

Ignition failure •	 Check if the Hi-limit switch (Part #412) is properly functioning.
•	 Check for connection/breakage of wires (Part #413, 708, 709, 711), burn 

marks on the computer board (Part #701), and/or soot on the flame rod 
(Part #108).

•	 Check if there is a buzzing spark ignition sound coming from the 
burner (Part #101) when water heater prepares for combustion.

•	 Listen for the double “clunk” sound coming from gas valve assembly 
(Part #102) when water heater goes into combustion.

•	 Check if there is leaking from heat exchanger (Part #401).

121 Three 
Times

Loss of flame •	 Check if the Hi-limit switch (Part #412) is functioning properly.
•	 Check for connection/breakage of wires (Part #413, 708, 709, 711), 

burn marks on the computer board (Part #701), and/or soot on the 
flame rod (Part #108).

•	 Check if there is leaking from heat exchanger (Part #401).

311 Two 
Times

Heat exchanger 
thermistor failure 

•	 Check for connection/breakage of wires and/or debris on thermis-
tor (Part #407, 408, 411, 715, 718, 731).

321 Two 
Times

Inlet thermistor 
failure

331 Two 
Times

Outlet thermistor 
failure

341 Two 
Times

Exhaust 
thermistor failure 
(Indoor model 
only)

351 Two 
Times

Return Thermistor 
Failure

391 Two 
Times

Air-fuel ratio rod 
failure

•	 Check for connection/breakage of wires (Part #709) and/or soot on 
the AFR rod (Part #108).

441 Two 
Times

Flow sensor 
failure

•	 Check for connection/breakage of wires and/or debris on the flow 
sensor impeller (Part #402).

510 Six 
Times

Abnormal main 
gas solenoid valve

•	 Check for connection/breakage of wires (Part #708) and/or burn marks 
on the computer board (Part #701).

551 Six 
Times

Abnormal gas 
solenoid valve

•	 Check for connection/breakage of wires (Part #708) and/or burn marks 
on the computer board (Part #701).
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Remote Green 
LED

Malfunction
description Diagnosis

611 Four 
Times

Fan motor fault •	 Check for connection/breakage of wires, dust buildup in the fan 
motor (Part #103) and/or burn marks on the computer board 
(Part #701).

•	 Check for frozen/corrosion of connectors (Part #103).

631 Four 
Times

Pump fault •	 Check for connection/breakage of wires in the pump(Part #726).
•	 Check if the water in the pump has frozen (Part #726).

651 Four 
Times

Flow adjustment 
valve fault (Easy-
Link System only)

•	 Inspect the flow adjustment valve (Part #402), for  connection/
breakage of wires, locked motor drive due to scale buildup, and/
or water leakage.

661 Four 
Times

Bypass valve fault •	 Inspect the bypass valve (Part #403), for connection/breakage 
of wires, locked motor drive due to scale buildup, and/or water 
leakage.

701 One 
Time Computer board fault •	 Check for connection/breakage of wires (Part #714).

711 One 
Time

Gas solenoid valve 
drive circuit failure

•	 Refer to the 111 and 121 error codes.

721 Six 
Times

False flame 
detection

•	 Check if there is leaking from heat exchanger (Part #401).

741 N/A Miscommunication 
between water 
heater and remote 
controller

•	 Check the model type of the remote controller.
•	 Inspect the connections between the water heater and remote 

controller.
•	 Check the power supply of the water heater.

751 N/A Miscommunication 
between water 
heater and built-in 
controller (Indoor 
model only)

•	 Inspect the connections between the water heater and built-in 
controller.

•	 Check the power supply of the water heater.

761 N/A Miscommunication 
in Easy-Link System

•	 Check if the connections between the parent unit and the child 
units are correct. Refer to pp. 40 and 41.

941 Five 
Times

Abnormal exhaust 
temperature 
(Indoor model only)

•	 Check if the inlet and return water temperature is higher than 
140°F (60°C) in the recirculation system.

991 Five 
Times

Imperfect 
combustion

•	 Check the gas type of the water heater.
•	 Inspect the environment around the water heater. Determine 

how long the unit has been installed.
•	 Check the altitude/elevation of the area of where the water 

heater is installed.
•	 Check if there is any blockage in the intake air and/or exhaust. 
•	 If the water heater is installed as a direct-vent system, check 

whether there is enough distance between the intake air terminal 
and the exhaust terminal. 

•	 Check if there is grease and/or dirt in the burner (Part #101) and 
the fan motor (Part #103), especially if the water heater has been 
installed in a contaminated area.
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COMPONENTS DIAGRAM

Indoor model Outdoor model

Case assembly

Temperature
remote controller

723

722

056

002

050

050

717

052
008 052

704

702

001

004

002

717

004

052

052

003

007

713
052

725

001

702

006

005

052

Built-in controller
Indoor model

Components Diagram
Owner's Guide

724
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Computer board assembly

Surge box assembly

Components Diagram
Owner's Guide

708

713

711

709

103

707

722

715

402

714

402

715721

715

726

701

716

121

713

706

703
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Components Diagram
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Burner assembly

101
104

115

106
107

108

110

109 111 711
112062

053

053

709

053

053

401

103

105

065

054

113102

708

119

151

118055

051

150

057055
711

063

121

707

714
719

117

062

709

730

117

053

116

114Manifold 
assembly

Burner assembly
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Water way assembly

D

A

BE

E

F

F

C

B

A

D

C

H

403

456

460

458

462

473
064

412

058

468
462

468
064

473

467

462 462

451

414

459
454

463

407

463

455

465
466

458

462

052

409

408454

417

410
455

451

415

451

415

052

469

455

464
416

450414

459
454

411

401
718

053

413
453

452 418

152

153

472

418

415

009

052

471

470

402
460456

461

404

733460456

458

729

458
462 417

059

454
732

457

406

052

405

728 451734

456

460

456

735
451 734

727

726

461

404
458

052

405

457

406

059

454
731

G

G

H Water inlet section

Pump section

Water outlet section

Bypass section



74   Page

PARTS LIST
Item # Description

Part #

540P (AT-H3P)
001 Case assembly for Indoor model

                         for Outdoor model
N/A
N/A

EK617
EK635

002 Front cover for 540P Indoor
for 540P Outdoor

100074665
100074666

EK158
EK174

003
004
005
006
007

Intake air port assembly
Bracket
Junction box
Power supply cord assembly
Back guard panel 

100074667
N/A

100074668
100276679

N/A

EK170
EK162
EK190
EK637
EK161

008
009

Chamber fixing plate
Condensate drain port

N/A
100074203

EK160
EKH23

050
051
052
053

Truss screw M4×12 (W/Washer) SUS410
Truss screw M4×10 (W/Washer) SUS410
Truss screw M4×10 (Coated) SUS3
Truss screw M4x10 SUS

100074210
100074509
100074211
100074245

EW000
EW001
EW002
EW003

054
055
056
057

Hex head screw M4×12 (W/Washer) SUS3
Hex head screw M4x8 FEZN
Pan screw M4x20 SUS410
Tap tight screw M4x12 FEZN

100074510
100074248

N/A
100074385

EW004
EW005
EW018
EKK31

058
059
060
061

Tapping screw M3x6 SUS3 Pan head
Tapping screw M4x6 SUS3 Truss head
Tap tight screw M4x12
Plus bind Screw M3x6 FEZN

100074272
100074512
100076269

N/A

EW00A
EW009
EKK37
EK191

062
063
064
065

Pan screw M4x8 MFZN
Wire clamp 60
Screw M4x10
Screw M3x6 SUS3 Binding head

100074526
100074233

N/A
100074514

EW00D
EM167
EK230
EW00B

101
102

Burner assembly
Manifold with gas valve assembly LP 
Manifold with gas valve assembly NA 

100074670
100074671
100074672

EK192
EK181
EK182

103 Fan motor for Indoor model
Fan motor for Outdoor model

100074606
100074228

EK109
EKK25

104
105
106
107

Burner gasket
Fan damper for Indoor model
Burner window
Rod holder gasket

100074216
100074466
100074218
100074219

EKK2X
EM381
EKK2V
EKK2W

108
109
110
111

Flame rod
Igniter rod
Rod holder 
Rod cap 

100074673
100074222
100074221
100074223

EK193
EKK0F
EKK32
EKN61

112

113
114
115

Burner damper LP
Burner damper NA
Manifold gasket A
Manifold gasket B
Burner holder gasket

100074674
100074675
100074229
100074230
100074217

EK183
EK169
EKK2Y
EKK2K
EKK0G

116
117
118

Pressure port
Combustion chamber tube
Gas inlet

100074227
100074528
100074616

EKK2D
EX019
EK117

119
121

Gas inlet ring
Surge box plate 

100074526
N/A

EX00D
EK618

150
151
152
153

O-ring P18 NBR (Black)
O-ring P20 NBR (Black)
Silicon ring for Outdoor model
Exhaust port for Outdoor model

100074533
100074242
100074678
100074679

EZP18
EK042
EK157
EK177

Parts List
Owner's Guide



75    Page

Parts List
Owner's Guide

Item # Description
Part #

540P (AT-H3P)
401 Primary heat exchanger assembly for 540P model 100276637 EK621
402
403
404
405
406

Flow adjustment valve / Flow sensor
Bypass valve
Water inlet
Inlet drain plug
Inlet water filter

100074624
100074625
100074377
100074381
100074382

EK129
EKD58
EKK1U
EKK2B
EKK2C

407 Inlet thermistor 100276682 EK641
408 Outlet thermistor 100074374 EKK1A
409
410
411

Water outlet
Outlet drain plug
Heat exchanger thermistor

100074681
100074383
100074281

EK208
EKK2E
EKK2T

412 Hi-Limit switch 100074280 EKN34
413
414

Overheat-cut-off fuse
Pipe heater

100074334
100074682

EK333
EK209

415 Inlet heater for Indoor model
Inlet heater for Outdoor model

100074683
100074684

EK210
EK211

416
417

Drain tube
Inlet heater

100074685
100074629

EK231
EK105

418 Secondary heat exchanger for Indoor model
Secondary heat exchanger for Outdoor model

100074700
100074701

EK251
EK256

450
451
452
453

Pipe heater fixing plate
Heater fixing plate 16
Fuse fixing plate 18
Fuse fixing plate 14

100074273
100074310
100074251
100074331

EKK27
EK031
EKK26
EK029

454
455
456
457

O-ring P4 FKM
O-ring P6 FKM
O-ring P14 FKM
O-ring P15 FKM

100076303
100076305
100076306
100076307

EZM04
EZM06
EZM14
EZM15

458
459
460
461

O-ring P16 FKM
Fastener “4-11”
Fastener “14-22”
Fastener “16A”

100076308
100074282
100074290
100074410

EZM16
EKH30
EKK24
EM192

462
463
464
465

Fastener “16-25A”
Fastener “6-15”
Flat heater
Drain tube

100074389
100074297
100074686
100276674

EKK39
EX12K
EK217
EK625

466 Cold pipe 100276640 EK624
467
468
469
470

Stainless heat exchanger out pipe
Header connection
Drain port
Thermistor fixing plate

100074690
100074691
100074692
100074291

EK222
EK226
EK228
EX13H

471
472
473

Exhaust thermistor gasket
Hi-limit switch for exhaust
Gasket

100074296
100074289
100074693

EX13L
EKH6G
EK229

701 Computer board 100276677 EK628
702
703
704

Rubber grommet
Surge box
120 VAC wire for Indoor model

100076470
100076100
100074601

EX00B
EK280
EK146

706
707
708

120 VAC Power ON-OFF switch
Remote controller wire
Gas valve wire 

100074326
100074650

N/A

EKK4V
EK165
EK633

709
711

Flame rod wire
Igniter assembly

N/A
100276678

EK634
EK630
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OUTPUT TEMPERATURE CHART
Chart is based on properly sized gas line.

540P model

100
(38)

105
(40)

110
(43)

115
(45)

120
(50)

125
(52)

130
(55)

135
(57)

140
(60)

40°F（4℃）
6.3 5.8 5.4 5.0 4.7 4.4 4.2 4.0 3.8 

50°F（10℃）
7.6 6.9 6.3 5.8 5.4 5.0 4.7 4.4 4.2 

60°F（16℃） 9.5 8.4 7.6 6.9 6.3 5.8 5.4 5.0 4.7 

70°F（21℃）
10.0 10.0 9.5 8.4 7.6 6.9 6.3 5.8 5.4 

0.0 

2.0 

4.0 

6.0 

8.0 

10.0 

12.0 

O
ut

pu
t h

ot
 w

at
er

 G
PM

40°F（4℃） 50°F（10℃） 60°F（16℃） 70°F（21℃）

30

45

Set temp. ℉（℃）

In
co

m
in

g t
em

p.
 ℉
（℃

）

(L/M)

(23.9) (22.0) (20.4) (19.1) (17.9) (16.8) (15.9) (15.1) (14.3)

(28.6) (26.0) (23.9) (22.0) (20.4) (19.1) (17.9) (16.8) (15.9)

(35.8) (31.8) (28.6) (26.0) (23.9) (22.0) (20.4) (19.1) (17.9)

(37.9) (37.9) (35.8) (31.8) (28.6) (26.0) (23.9) (22.0) (20.4)

15

*When the set temperature is 130 °F (55 °C) or higher, maximum flow rate is limited to 8.0 GPM.

Output Temperature vs. GPM (Max. 10.0 GPM) with Various Inlet Water Temperature

Parts List
Owner's Guide

5M2051-1
2000536265

(REV. B)

Item # Description
Part #

540P (AT-H3P)

713 Switch wire with thermostat for Indoor model
                                              for Outdoor model

N/A
N/A

EK631
EK636

714
715

716
717

Proportional gas valve wire 
24V cables for Indoor model

for Outdoor model
Computer board cover
Cable clamp

100074657
N/A
N/A

100074375
N/A

EK167
EK632
EK638
EKK1M
EX13C

718
719
721
722
723

Exhaust thermistor for Indoor model
Remote fixing plate
Exhaust Hi-limit switch wire
Temperature controller for Indoor model
Fixing plate

100074316
100074644
100074659
100276680

N/A

EKH6E
EK152
EK180
EK639
EK629

724
725
726

Temperature remote controller
Pump fixing plate
Recirculation pump assembly

100276687
N/A

100276636

TM-RE43
EK619
EK620

727
728
729

Pump inlet pipe
Pump outlet pipe
Pump connection

100276638
100276639
100276676

EK622
EK623
EK626

730
731
732

PCB fixing plate
Return thermistor
Closing plug

N/A
100276681
100276683

EK627
EK640
EK642

733
734
735

Three way connection
Heater
Fastner "12.7"

100276686
100076326
100076400

EK643
EK469
EM190
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Application:

The Taco Clock Timer/Temperature Aquastat combination is
designed to cycle the circulator during peak demand periods.
The Analog Timer (No. 265-1) is adjustable to 15 minute
intervals within a 24 hour time frame. The Digital Timer
(No. 265-3) can be programmed for 7 day operation. The
Temperature Aquastat (No. 563-2) automatically switches
the circulator ON at 95ºF and OFF at 115ºF. The two can be
used in combination, or they can be used separately. When
the Clock Timer/Temperature Aquastat are used together,
the Timer switches ON sending power to the unit. The
Temperature Aquastat measures the temperature, and
cycles the circulator as long as the Timer is switched to the
ON mode.
If used separately, the Clock Timer operates the circulator
during the chosen number of ON/OFF intervals. When using
only the Temperature Aquastat, the circulator cycles intermit-
tently to maintain a temperature between 95ºF and 115ºF.
The Clock Timer and Temperature Aquastat are easy to
retrofit to any “00” Series Circulator. The user-friendly 24
hour analog clock has an hour hand, raised minute hand for
ease of adjustment, two directional arrows, and AM/PM
time settings. Our easy to program digital timer provides
maximum convenience, comfort and energy savings. The
Clock Timer can be mounted in any direction by just attach-
ing it to the capacitor box electrical connection hole.

Installation:   FOLLOW ALL INSTRUCTIONS IN THE 

                      SEQUENCE THAT THEY APPEAR.

Analog Timer Installation Instructions:

1. Disconnect the electrical supply. Remove circulator ter-
minal box screw and cover.

2. Loosen Timer box cover screw and remove cover.
3. Assemble the back portion of the Timer to the “00” ter-
minal box as shown in the Timer installation diagram
(006 circulator pictured). Make sure that the protruding
tang on the back of the Timer box fits under the circula-
tor’s terminal box base. Adjust until the two terminal box
openings are aligned.

4. Secure the locknuts. Feed the yellow and white circula-
tor lead wires into the Timer through the bushing.
Reassemble circulator terminal box cover and secure
with the screw.

5. See electrical hook-up for Timer wiring.
Aquastat Installation Instructions:

1. Disconnect the electrical supply. Securely fasten the
Aquastat clip to 3⁄4" pipe or to the circulator casing for
1⁄2" pipe applications. The Aquastat must be properly
fastened to insure a good reading.

2. See electrical hook-up for Aquastat wiring.

Electrical Hook-Up:

1. All electrical work must be performed by an electrician
in accordance with the latest edition of the National
Electrical Codes and Local Codes and Regulations.

2. Verify that the voltage, phase and frequency are correct for
the Circulator, Timer and Aquastat prior to connection.

3. Follow the appropriate wiring diagram
Analog 24 Hour Timer Programming:

1. Set clock to the exact time of day by turning the outer
black ring clockwise to move the hour/minute hands to
the correct position. Pay special attention to the white
arrow pointing to the correct AM/PM time in the 24
hour outer ring.

2. Set the desired ON/OFF times by pushing the trippers
away from the clock face for ON operation. Leave the
trippers toward the clock face for OFF operation. Each
tripper represents a 15 minute interval.

3. Set switch in the middle position for
automatic operation.

Analog Timer Manual Switch Settings:

1. Up = On, Constant Circulation    I
2. Middle = Automatic operation
3. Down = Off    O

Analog Timer Clock Face

TIME
ARROW

MANUAL
SWITCH IN

AUTO
POSITION

PROGRAM
TRIPPERS

A Taco resource – saving product

Instruction Sheet
Timer and Aquastat

102-067B

SUPERSEDES:  January 3, 2014 EFFECTIVE: November 24, 2015
Plant I.D. 001-4223



Digital 7 Day Programmable Timer:

The Plumb n’ Plug (PNP) digital timer features a large LCD
display with user friendly keys for setting time and run pro-
grams. An internal re-chargeable battery holds programmed
settings for up to 2,500 hours during power outages.
Note: Although the Plumb n’ Plug digital timer contains

some degree of spike and electrical noise protection,

as with all electronic devices, these units can be affected

by electrical noise. It is recommended that they be

powered from a voltage source that has no switching

devices or inductive loads connected.

Clock Face Description:

Timer Day h+ m+

+1h OVRReset

            

    
  

   

 
 

   
       
       

  

             

         

          

       

 

             

           

     

       

    

   
   
    

 

   

    

    

          
            

     

         
          
              
          
   3. Connect the FM1D14 wiring. See Figure 3 for reference. 

 
 

 
 

 
 

 
 

 
 

 
 

     

 

       

 

    

 

    

   

    

 

 

 
 

    

Setting the Time of Day
Follow this procedure to set the time of day and day of the week.

1. Press and release the Reset button with a blunt object to 
reset the unit. The timer screen �ashes. 

2. Press and hold  and h+ simultaneously to access the 
12:00 AM screen.

3. Take one of these actions. 

If.. Then...

Your time zone currently is 
in Daylight Savings Time,

Press the +1h button.  
Go to step 4.

Your time zone is not in 
Daylight Savings Time

Go to step 4 to set the  
current time.

4. Press and hold  and press h+ repeatedly until you 
advance to the current hour. 

5. Press and hold  and press m+ repeatedly until you 
advance to the current minute.

6. Press and hold  and press Day repeatedly until you 
advance to the current day.

To set ON/OFF event pair, set ON event and then repeat 
procedure to set OFF event. The timer enables up to 7 ON/OFF 
event pairs.

1. Press the Timer button. 
Dashed lines appear to 
indicate no event is set for 
event 1. 

2. Press Day to select the days 
       

      

Programming Events

MO TU WE TH FR SA SU
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   3. Connect the FM1D14 wiring. See Figure 3 for reference. 
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2. Press Day to select the days 

of the week for the ON event. 
NOTE: To set the ON event: 

P  

ON a Speci�c Day Select: The desired day

Every Day of Week Select: MO, TU, WE, TH, FR, 
SA, SU

Every Weekday: Select: MO, TU, WE, TH, FR

Every Weekend: Select: SA, SU

Monday through Saturday Select: MO through SAT

Monday,Wednesday, 
Friday

Select: MO, WE, FR

   
               
             

              
              

               
            

            
              

               
             

    

         
         

         
           

            
        

          
            
           

           
         

              
               

         
          
      

 
    

   3.  Press h+ to scroll to the desired hour for ON event.
   4.  Press m+ to scroll to the desired minute for the ON event.
   5.  Press Timer to advance to the OFF event screen.
   6.  Press Day to select the days of the week for the OFF event.
   7.  Press h+ to scroll to the desired hour for the OFF event.
   8.  Press m+ to scroll to the desired minute for the OFF event.
Take one of these actions.

If... Then...

You need to program another 
ON/OFF event pair,

Press Timer to advance to 
the next event ON screen and 
repeat steps 2 through 8.

All the required ON/OFF 
events are programmed,

Press  to return main screen. 
The procedure is complete.

NOTE: If events include or intersect with each other, each ON/OFF 
event can be independently executed at the setpoint.

NOTE: If an ON event and OFF event occur at the same time, the 
timer will run the OFF event. 

Daily Operation

           
                  
           

  

                
          
            
      
                 
    

  
          

            
  

                    
          deleted. Dashed lines appear in place of the event time.
             
  time replaces the dashed line indicating that the event is 
  retrieved.                                                                            
           
  ON and OFF settings for the event.
            
  time of day screen.
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      Repeat steps 1 and 2 as needed to modify additional events.
      When all the desired events are modi�ed, press   
                   

   
                                                     

                   

  

Below is an overview of the different operation modes for FM1D14.

Mode Timer Display Description

Auto ON MO TU WE TH FR SA SU
OVR
AUTO

ON
OFF

AM
PM

h

Appears when an 
ON setpoint has 
been triggered

Auto OFF MO TU WE TH FR SA SU
OVR
AUTO

ON
OFF

AM
PM

h

Appears when an 
OFF setpoint has 
been triggered

OVR ON MO TU WE TH FR SA SU
OVR
AUTO

ON
OFF

AM
PM

h

Indicates relay has 
been overridden to 
ON status

MO TU WE TH FR SA SU
OVR
AUTO

ON
OFF

AM
PM

h

OVR OFF Indicates relay has 
been overridden to 
OFF status

NOTE: To execute an ON/OFF status override, press the OVR 
button on the timer to override an ON or OFF status. The override 
remains active until the next programmed event. 



   
               
             

              
              

               
            

            
              

               
             

    

         
         

         
           

            
        

          
            
           

           
         

              
               

         
          
      

 
    

     Press h          
     Press m           
     Press T        
     Press D            
     Press h           
     Press m           

    

     
  

     
      

    

    
  

      
   

           
       

              
      

 

           
                  
           

  

   2. Press OVR to delete the event. Dashed lines appear in place  
 of the time to indicate the event is deleted. 
 NOTE: If necessary, repeat this procedure to delete both ON  
 and OFF settings for the event.
   3.   When the modi�cations are complete, press  to return to  
 time of day screen.

Retrieving an Event
The timer enables deleted events to be retrieved. All deleted 
events can be retrieved until a new event is programmed in place 
of event. 

 1. Press Timer to scroll to the ON/OFF event you previously         
          deleted. Dashed lines appear in place of the event time.
 2. Press OVR to retrieve deleted event. The event ON or OFF 
  time replaces the dashed line indicating that the event is 
  retrieved.                                                                            
  NOTE: If necessary, repeat this procedure to retrieve both 
  ON and OFF settings for the event.
 3. When the modi�cations are complete, press  to return to 
  time of day screen.

In case of a timer malfunction or to delete all previous settings, 
the unit can be reset. 
To reset the timer, use a blunt pointed object to press Reset as 
shown in Figure 4 on the next page. The timer resets and deletes 
all the settings in the unit.  

Resetting the Timer

Adjusting Daylight Saving Time 
Press +1h button to add the Daylight Saving Time hour to the  
current time or remove the hour to return to standard time.  
NOTE: Do not perform this procedure if your area does not use 
Daylight Saving Time.

           

       
           

     

Figure 4. Reset Button

Reset 
Button

Timer Day h+ m+

+1h OVRReset

     

      
 

      
     

   

            
   

           
  

   

                
                
         con�rm event settings and return to the time of day screen.

   
                                                     

                   

  

          

 

    
   

 

    
   
 

    
   

 

    
   

 

          
             

       

In the event of a power loss, the digital timer does the following:

Relay will be in the OFF state
Upon power restore, relay will go to the current programmed 
state

Overview of Power Loss Functions

   
               
             

              
              

               
            

            
              

               
             

    

         
         

         
           

            
        

          
            
           

           
         

              
               

         
          
      

 
    

     Press h          
     Press m           
     Press T        
     Press D            
     Press h           
     Press m           

    

     
  

     
      

    

    
  

      
   

           
       

              
      

 

  Follow this procedure to review or modify an event. 
    1.  Press Timer to scroll to ON or OFF event you want to modify.
    2.  Take one of these actions. 

Modifying an Event

                
          
            
      
                 
    

  
          

            
  

                    
          deleted. Dashed lines appear in place of the event time.
             
  time replaces the dashed line indicating that the event is 
  retrieved.                                                                            
           
        
            
     

            
     

             
             

       

  

    
             

            
            

  

           

       
           

     

   

 

If you want to modify the... Then...

Days of the week for  
ON/OFF event,

Press Day repeatedly to scroll to 
desired days of the week 
Go to step 3.

Hour for ON or OFF event, Press h+ to scroll to desired hour 
Go to step 3.

Minute for ON or OFF 
event,

Press m+ to scroll to desired 
minute  
Go to step 3.

   3.   Repeat steps 1 and 2 as needed to modify additional events.
   4.   When all the desired events are modi�ed, press  to 
         con�rm event settings and return to the time of day screen.

   
Follow this procedure to delete an event.                                               
    1.   Press Timer to scroll to ON or OFF event you want to delete.

Deleting an Event

          

 

    
   

 

    
   
 

    
   

 

    
   

 

          
             

       



TIMER

BLACK

WHITE
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NEUT. WHITE
YELLOW MOTOR LEAD

WHITE MOTOR LEAD

GND

SCREW

PUMP

LINE BLACK

WHITEBLACK

AQUASTAT

5  4    3   2   1

Jumper
2 & 3

BLACK

WHITEYELLOW

NEUT. WHITE
YELLOW MOTOR LEAD

WHITE MOTOR LEAD

GND

SCREW

PUMP
LINE BLACK

5   4    3   2   1

Jumper
2 & 3TIMER

BLACK WHITE

NEUT. WHITE MOTOR LEAD

YELLOW MOTOR LEAD

GND

SCREW

PUMP

LINE BLACK

AQUASTAT

THREADED PIPE

LOCKNUT
SPACER
RING

PUMP TERMINAL BOX

PUMP

TIMER MODULE BACK

Timer and Aquastat Wiring Diagram Timer Only Wiring Diagram

Aquastat Only Wiring DiagramTimer Installation Diagram

(006 Circulator Shown)

LIMITED WARRANTY STATEMENT
Taco, Inc. will repair or replace without charge
(at the company’s option) any Taco 00 Series cir-
culator or circulator part which is proven defec-
tive under normal use within three (3) years from
the date of manufacture.
In order to obtain service under this warranty, it
is the responsibility of the purchaser to promptly
notify the local Taco stocking distributor or Taco
in writing and promptly deliver the subject product
or part, delivery prepaid, to the stocking distribu-
tor. For assistance on warranty returns, the pur-
chaser may either contact the local Taco stock-
ing distributor or Taco. If the subject product or
part contains no defect as covered in this war-
ranty, the purchaser will be billed for parts and
labor charges in effect at time of factory exami-
nation and repair.
Any Taco product or part not installed or operated
in conformity with Taco instructions or which has
been subject to misuse, misapplication, the addi-
tion of petroleum-based fluids or certain chemi-

cal additives to the systems, or other abuse, will
not be covered by this warranty.
If in doubt as to whether a particular substance
is suitable for use with a Taco product or part, or
for any application restrictions, consult the
applicable Taco instruction sheets or contact
Taco at (401-942-8000).
Taco reserves the right to provide replacement
products and parts which are substantially similar
in design and functionally equivalent to the
defective product or part. Taco reserves the right
to make changes in details of design, construc-
tion, or arrangement of materials of its products
without notification.
TACO OFFERS THIS WARRANTY IN LIEU OF

ALL OTHER EXPRESS WARRANTIES. ANY

WARRANTY IMPLIED BY LAW INCLUDING

WARRANTIES OF MERCHANTABILITY OR

FITNESS IS IN EFFECT ONLY FOR THE DURA-

TION OF THE EXPRESS WARRANTY SET

FORTH IN THE FIRST PARAGRAPH ABOVE.

THE ABOVE WARRANTIES ARE IN LIEU OF

ALL OTHER WARRANTIES, EXPRESS OR

STATUTORY, OR ANY OTHER WARRANTY

OBLIGATION ON THE PART OF TACO.

TACO WILL NOT BE LIABLE FOR ANY SPE-

CIAL, INCIDENTAL, INDIRECT OR CONSE-

QUENTIAL DAMAGES RESULTING FROM THE

USE OF ITS PRODUCTS OR ANY INCIDENTAL

COSTS OF REMOVING OR REPLACING

DEFECTIVE PRODUCTS.

This warranty gives the purchaser specific rights,
and the purchaser may have other rights which
vary from state to state. Some states do not
allow limitations on how long an implied warranty
lasts or on the exclusion of incidental or conse-
quential damages, so these limitations or exclu-
sions may not apply to you.
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LETTER OF TRANSMITTAL 

 
 
TO:    Kinco Constructors 

 

RE:    LRSD Rockefeller EC Center  

DATE: August 8, 2023  
 
JOB NO.:    22-046    
 
ATTN:   Mr. Casey Sowell/ Mr. Andrew 
McCarty 

  
 

COPIES DATE NO. DESCRIPTION 

1 Emailed 07/28/23 22 30 00-1 Plumbing Equipment 

    

    

    

 

  
   

 
THESE ARE TRANSMITTED: 

 
[  ]For Approval [  ]As Requested  [XX] Reviewed for General Compliance [  ]Resubmit     copies for approval 
 
[  ]For Your Use [   ]For Review and Comment []  Reviewed and Noted  [  ]Submit      copies for distribution 
 
[   ]For Your Information   [] Revise and Resubmit Comments [  ]Return     corrected prints 
             

      

REMARKS:      

  

 

 

 

 

 

   

                   

COPY TO: Job File                      BY:__________________________  
        JoAnn White, CIT 
        Contract Administrator   

joann
JoAnn Signature



Rockefeller Pre-K Renovation 1 
Insight Project 22-050 

 
201 S Chester 
Little Rock, AR 72201 
501.237.3077 
 

Submittal Comment Sheet 
Project Name: Rockefeller Pre-K Renovation 
Project Number:22-050 
Date Received: 07/28/2023  
Date Returned:08/07/2023 
Reviewed By: N. Santos 
 
 

1. WH-1 thru 8 
a. Approved. 

2. ET-1 
a. Approved. 

3. CP-1 
a. Approved. 

4. CP-2 
a. Approved. 

 
 

 
End of Comments 

 
 

 
 THE CONSULTANTS OF RECORD FOR THIS PROJECT HAVE REVIEWED THESE SHOP DRAWINGS.  THE CONSULTANTS’ COMMENTS AND REVIEW STAMP ARE 
APPLICABLE FOR THEIR PORTION OF THE WORK.  THE REVIEW AND CHECKING OF THE REFERENCED SUBMITTED DOCUMENTS IS FOR GENERAL 
CONFORMANCE WITH THE DESIGN INTENT OF THE PROJECT AND GENERAL COMPLIANCE WITH THE INFORMATION GIVEN IN THE CONTRACT 
DOCUMENTS.  ANY ACTION SHOWN IS SUBJECT TO THE REQUIREMENTS OF THE PLANS AND SPECIFICATIONS.  REVIEW IS NOT CONDUCTED FOR THE 
PURPOSE OF DETERMINING THE ACCURACY AND COMPLETENESS OF OTHER DETAILS, SUCH AS DIMENSIONS AND QUANTITIES, FOR SUBSTANTIATING 
INSTRUCTIONS FOR INSTALLATION OR PERFORMANCE OF EQUIPMENT OR SYSTEMS, OR FOR COORDINATION OF THE WORK OF ALL TRADES, ALL OF 
WHICH REMAIN THE RESPONSIBILITY OF THE CONTRACTOR AS REQUIRED BY THE CONTRACT DOCUMENTS.  CONTRACTOR IS RESPONSIBLE FOR ALL 
QUANTITIES. 
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mj[ZZĉYZ[\]h

�d	�����_mt S�=>3�- 78M::: 7O:M::: �6: 7:68 :6�� O6O �����S�P �����S�P ��98�� 7�9��� 7797�� �7

�d	�����nmt �3�;�1� 7�M::: 7O:M::: �6: 7�6: :6�� O6O �����S�P �����S�P ��98�� 7�9��� 7797�� �7

�d	�����_mtQ S�=>3�- 78M::: 7�:M::: �6: 7:68 :6�8 � �����S�P �����S�P ��98�� 7�9��� 7797�� �7

�d	�����nmtQ �3�;�1� 7�M::: 7�:M::: �6: 7�6: :6�8 � �����S�P �����S�P ��98�� 7�9��� 7797�� �7

�d	�
���_mt S�=>3�- 78M::: 7��M::: �6: 7:68 :6�� 7: �����S�P �����S�P ��98�� 7�9��� 7797�� �7

�d	�
���nmt �3�;�1� 7�M::: 7��M::: �6: 7�6: :6�� 7: �����S�P �����S�P ��98�� 7�9��� 7797�� �7

�̀k[ZZĉYZ[\]h
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@g8higYOh0j/k/Wlmmg@Wh0j/n08/<0Og@/=g0Og@8

opqrst''uvwqxtq'yq)uzy)zut{{yvytqv|u'}tvy{yvpoywq'
~�"#&����#�%��� ���!�#%���"� ���#�%��"����!#! �#��"�#� ���"��#� �"�#�" �"����#�� ��#�"#�� �"#�%�"�#�~��$��#� ���!# #� �����#�����#� ���!#%&#
�������#�����# ��# � �� ��"#��#��#%�#�� #~�"#�" �"�#�� ��#� �"#¡#�� #� �"#��~#� �"�# ��#! �#�%��"���%�� #~�"#���"�#! �#������#��"����"�#�� ��#
�"#$ �#�� #¢£#���� �#��#�%#�� �#�� #¢£#�� ��#&%�#��# ��#¤ �#�� #¢£#���� �#��#�%#�$#�� #¢£#�� � �#&%�#�� #~�"#���%%�#�" �"����#�� ��#���%��%� �"# �#
���"!� �"�#�"��"� ���"#�%���%��"�#�� �#����#��%���"#�� !�%����#��&%�� ��%��#& ���#����%���# ��#�" �"�#�"�#�"��"� ���" #~�"#%���%%�#�" �"����#�� ��#�"#
& ��%��#������"�#����# #�"��"� ���"#�"�%�"�#���¥���¥$�#�� �#� �#�"#���� ��"�#��#�%#$��#&� #&�%�#��"#�" �"�#����!#�¤#! �!"#���������#�%���%�#���" #
~�"#�"��"� ���"#�"�%�"#�� ��#��%���"#�� !�%����#��&%�� ��%��#& ���#����%���# ��#�" �"�#�"�#�"��"� ���" #~�"#�" �"����#�� ��#%�"� �"#����!#�¥�#¦#�#§�#
©̈#�%�"�#�%���" #~�"#���%%�#�" �"����#����#���%��%� �"# #& ��%��#���� ��"�#�%�"�#�%�� 

~�"#���%%�#�" �"����#�� ��#�"#�"��"�#����#ª«#%�#$«#�� �"�"�#���"���"#$�#�¦£�#£�¦£�#¬���#%�#£ �"!%��#­¦#�"��#���"#����# #�"�!��#�%�#�%#"��""�#®�#&� #
�"̄��� �"���#&%�#ª«#�"��#%�#���#&� #�"̄��� �"���#&%�#$«#�"���#�"���� ���!#�%��©%�� ���#%�#�"���� ��� #~�"#��� �"#���"#� �#��"#� �"�� �#����# �#�¦£�#¬���#
 ��������#%�#£ �"!%��#­¦#���"# ��#� ��%�#"��""�#®�#&� #�"̄��� �"���#&%�#ª«#�"��#%�#���#&� #�"̄��� �"���#&%�#$«#�"�� #~�"#%���%%�#�" �"����#�� ��#�"#
�%�������"�#����# �#���"!� �#"�� ���#�"��#%�#��"#&�%��#%&#��"#�" �"� 

~�"#� �"�#�" �"����#�� ��#��"# #�%��"��� ��!� �"#�%��"��#��#���"#���� ��#�" �#"��� �!"�#����#̄����#�"�" �"#�� ��#%�#��%�©"#� �"�� �� #~�"#
�"�%�� ��#�" �#"��� �!"�#�� ��#�"#�%�������"�#&�%�#�� ���"��#��""�#ª�§� #~�"#�" �"����#�� ��#�"#�%���%��"�#��# �#%���% ��#�%������ �"#�����"�##
�������#�% ��#�����#��"�#��"#&%��%���!#& ��%��#���� ��"�#�%��%�"���°#��"�����%��#�%#�%���%�#� �"�#�"��"� ���"# ��#"�� ���#�"��"� ���"±# #²%�#
�"��%�#�%#�" ���"#²%�#� �"±# #² �"#�"��%�#�%#�%���%�#�%������%�±# �#¬���³�"�#́ ��%#́%�#�%#�" ���"# ��# �µ���# ��#�����#��#%��"�#�%#� ��� ��#
%���� �#�%������%�#"&���"��� #~�"#�" �"�# ��%#�%������#%&#������"#&����!# ��#���!"# ��%��"��#&%�#"�"����� �#���!"#��%�"���%��# �#"�"���%���#�� ��#
�!���"��# ������©"�#�� ���"��#��""�#����"���#��������#�"��"� ���"#������"�#�%#�%���%�#� �"�# ��#"�� ���#�"��"� ���"��#�%��� ���!#! �#� ��"�#�� �#
&�""©"#��%�"���%�#�� �#����# ��%� ��� ���#��"#��"#�" �"�#����%%�#�%�"�#%����# ��#��"#�" ���!#��%���#�%#��%�"��#��"#�" �#"��� �!"��# ��# �#%�"��" �#
���%&&#&��" 

~�"#�" �"����#� �#� ��&%��#�%#¶ �������#��#�%#$#�" �"��#�%#��%���"# �����%� �#� � ���� #~�"#¶ �������#�%���%��#�� ��#�"#�����#%��%#��"#%���% ��#�%����
�� �"#�����"�#�������#�% ��# ��#�%"�#�%�#�"̄���"#"��"�� �#�%���%�� #~�"#������!#�%���%�#���"#�� ��#�"#������"�#����#��"#�" �"� #~�"#�" �"����#� �#��"# #
·�����̧���#�%���%��"��#�����¥§���#�%#� ��&%��#��¥�#�" �"�� #~�"#¶ �������# ��#·�����̧���#£%���%��"�#�� ��#�%��� �"#��"#����"�#&%�#��"#�%��#"&���"��#
�"�&%�� ��" #~�"#¶ �������# ��#·�����̧���#£%���%��"�#�� ��#�%� �"#��"#���%����#�" �"�#"�"��#�¥#�%���#%&#%�"� ��%�#���"#%�#���#�� ���#&%�#� � ��"�#�����
����"#%�"� ��%� 

~�"#�" �"����#�� ��#�"#£�¬# ���%�"�#&%�#� �"#��#��"#̧���"�#�� �"�# ��#£ � � �#� �# #�������#���&%��#"�"�!�#& ��%�#%&#� �ª�#�""��#��"#"�"�!�#
"&���"���#�"̄���"�"���#%&#��"#̧ #� #¹"� ���"��#%&#¶�"�!�# ��#¬�̈ ¬́¶#�� ��¥��®�#�%����"�#����#̧��� ��%�#�º�#"�����%��#%&#�$#�!�»#%�#¥�#����# ��#
�� ��#�"#�"����"�#�%#��³#�#�� �� ��� 



�

�

����������	��
���
�

��
����
	���
���
���
�
�
��������
����������
	���
��
��

����������������������	�
��
����
	���

�	
�����
���

����
���
��������������������������������������������
���
��
���	���
����
	��
�	��������������	��
���
��������������
��������
����
	���	����	������������

 !!"#!$%&' !�()*)+,-.$%./0++�&12�312�456�'05$784�9�784$(:'�;<=#� >?@!=#�A2B++C2BD1�ED-"��

�

FFFG
HI
J
K
LMFNK

O
P
QMMRSFTI

HP
�

�

�
�
�
�
�

� U
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\Fgjjĥ _cl _cl ej df e fec flc jbc b_c blc
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íyµrnsi¶i·m|̧{l|°iii¹º��

��»c��¼�½c� �defgc
��¾���¡��̈�«�¦¢¿����¢£��

¬��¾�¬̈��¢�����¬̈���¿����¢£��

Àdg�de���hÁ
Â��¾�Â¦¢�¢£�¡���§��̈¦�

�Ã��¾�³�¦¢Ä�����̈���£��Å�̈±�¡��̈�«�¦¢�����¢£

Æcg��g½d� c�Çded�
iÈ�w�iµmns{°iiÉiÊiËÉi·º�

­����Ì�¢£�ª��Í�¾�ÎÏ����̈

i�rnrzxziÈ�xroiÐ{zu{pmlxp{°iiÑÉÒÈiÓÑÒ�Ôi

i�mÕrzxziÈ�xroiÐ{zu{pmlxp{°iiÖ×ÉØÈiÓËËÉÒ�Ô

i�mÕrzxziÙwp̧rnsiºp{||xp{°iiËÖÚiu|r

i�wnn{tlrwnikrÛ{|°i×ÜÑÝ~iËÝ~iËyËÜÑÝ~iËyËÜÖÝiÈ�mns{o

Þßàáâãäßßàáåæçáßãèé

êfë½�eed��Çded�ì���g½de���
��»c��ííî��dgeg�»ïc���g f�de�g

kx�zrllm�i�mlmiðiËÉËyÉ×Ö
¬§ñ�������ª�ÍòóôóÍÎ

¹��{tlr�{°iÉÖÜËÉÜÉõ

ö÷÷�� de���
ø±��ø��¦�ÍÍò��������£¢���²¦����Å������¢£��¦²�������¢̈�����¢����£±̈��¦̄ �̄������±�£±��ù±���ó�¦Å��ù
²�¦Å�Å�̈�������§��̈�¢£��ññ����̈�¦¢�ú��øûñ�����§�����¢��§���±û��¦¢���±��̈�¢£¿������¢̈��¢ù²�¦¦�óñ�¢���
±��̈�¢£��¢����¦���ù�¦¦ñ��¦����±��̈�¢£��û�̈�̄ �ú��ø±��¬̈��¢�����¬̈����ÍÍò���¢����§�����¢�±�£±��ù
±���ó�¦Å��ù²�¦Å�±��̈����¦���û¿�¦ñ�¢ù�¦¦ñ��¦����±��̈�¢£��¢����£±̈��¦̄ �̄�������¦̄ ��̈���Å�̈���
������§��̈�¦¢��û�̈�̄ �ú��ø±��§¢�ü§����ñ������������̈���£���¦¢̈��¢������¦²�̈±��̄¦��¢£�ñ��̈���¢��
���¦Å��²¦�����û��������¿��¢�̈����¦²���ñ����¢£�̈±���¢̈��������§��̈¦�ú��¡¦̄ ñ��̈¿������̈ù�����¿��¦Å�
ñ¦Å����¦¢�§̄ ñ̈�¦¢�����£¢����������²¦��±�£±ù�²²����¢�û�ý¦��ú�

þÿ������

� � � 	 
 �������	�
�������	�
�������	�
�������	�

�
�
�

�
�
�
�
ÿ
��
�
�
�
�þ
�
�
�

�

�

�

	




��

��

��

�	

�


��

��

��

�	

�


��

��

��

�	

þÿ�������

��� ��	 ��� ��
 ��� ��� ��	 ��� ��
 
�� 	�� 	�	 ��� ��
 
�� ��� ��	�������
��������

�
�
�
�
ÿ
��
�
�
�
��
�
�
�
�
�

���

��


���

��


���

��


���

��


���

��



��


�


	��

	�


���

��



��


�


���

��


����

���


����

���
����
����
����
����
����

 

!

"

!

 

#

$

%

#

$

%

"

&&'()*+),-./0+1

Æcg��g½d� c�b�c�»�2�3í45

6
7

8

9

:

;

ii i <i =i �i �i Èi ·i ikqruiÙl>

�wo{�ii�m|rnsirn>i zzirn>izzi rn>izzi rn>i zzirn>izzirn>izzii��|>i?s
iÉÉõyÈÚi �m|li�pwni @i Ë@AiÚyËËÜËBiËÑÑi ×y×ÜËBi AËi ×yÚÜËBi AÑi ÑyËÜAiËÉÚi By×ÜAi ËBÖi õ>Úi Ñ>×

iÉÉõykÈÚiiikl>ikl{{�i @i Ë@AiÚyËËÜËBiËÑÑi ×y×ÜËBi AËi ×yÚÜËBi AÑi ÑyËÜAiËÉÚi By×ÜAi ËBÖi õ>Úi Ñ>×

Æf½÷�Ç�½c�h���h�C�Dc�ïEeh

i�wo{�i Fw�l|iGÛiºqi<zu|iµº�i Gº

ÉÉõyÈÚi ËËÚi BÉi Ëi Ë>ÑÉi ×ÖÚÉi ËÜA

iÉÉõykÈÚi ËËÚi BÉi Ëi Ë>ÑÉi ×ÖÚÉi ËÜA

i�wlwpiiiiiiiº{pzmn{nliku�rli�mumtrlwp
øûñ����������«̄ñ���¢���H�¦̈��̈��

i�wlwpii i
�Iñ̈�¦¢�iiiiiiÖÖÉÜÚÉÜË~iiÖÖÉÜBÉÜË~iiÖ×ÉÜBÉÜË~iiËÉÉÜËËÉÜÚÉÜBÉÜË

J�c eg� d��Çded

��f�e��ï�Æ�h�e���h

¬̈�¢���� Iñ̈�¦¢�� ?́ir�iw�{pi
ÖÉiu|r

b�d�ïc�Kg�c�ede���



������������	�
����
�����
�������������������

���������� ���������!���"
#��$�����$�%�&

'()*+,-./.+01+,2,34/5/4(43204

67896:;<9=><;?96@A8BC9:DE968AF8B:GHB89IJH:CG:G9:B89E8C@KD8E9G<9<F8B:G896:;<9;@B;H>:G<BC9L<B9E<A8CG@;9
7<G9M:G8B9B8;@B;H>:G@<D9EHB@DK9F8:?9E8A:DE9F8B@<ECN996789OPQ7<HB9;><;?9G@A8B9;:D9R89C8G9@D9ST9A@DHG89
<DU<LL9@DG8BV:>CN99I9E@K@G:>9WQE:X9FB<KB:AA:R>89G@A8B9;:D9R89C8G9G<9BHD9:G9V:BX@DK9G@A8C9:DE9@DG8BV:>C9
8:;79E:XN996789G@A8B98D;><CHB8C9L8:GHB89BHKK8E9CG88>9;<DCGBH;G@<DN99968AF8B:GHB89;<DGB<>9@C98:CX9M@G79G789
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