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Replacing the Thermocouple
1. Remove the Burner Door Assembly as directed 

previously.
2. Remove the retainer clip from the back of the two 

piece wire connector and remove the two piece wire 
connector from the assembly (Figure 25).

3. Pull the thermocouple from the pilot assembly 
(Figure 29).

IMPORTANT: Be careful not to bend or alter the position of 
the pilot assembly components.
4. Push the new thermocouple through the holes in the 

pilot bracket. Insert the thermocouple tube into the 
holes provided in the pilot assembly until it clicks into 
place. Leave a small straight section entering and 
leaving the two piece wire connector section for easier 
removal/service.

5. Position the new thermocouple through the opening of 
the two piece wire connector (Figure 25). NOTE: The 
pilot tube should be located at the top followed by the 
igniter wire then the thermocouple. 

6. See “Replacing the Burner Door Assembly” section.

Cleaning the Combustion Chamber 
and Flame-trap
1. Follow procedure outlined in “Removing the Burner 

Door Assembly” section.
2. Use a vacuum cleaner/shop vac to remove all loose 

debris in the combustion chamber (Figure 28). Use 
compressed air to clear any dust or debris that may 
have accumulated in the flame-trap.

3. Reassemble following the procedure under the 
“Replacing the Burner Door  Assembly” section.

External Inspection & Cleaning of the 
Flame-trap
Although not likely to occur, if debris collects on the flame-
trap, use a vacuum, compressed air, or a soft bristle brush 
to remove it.  NOTE: If unable to inspect or clean the flame-
trap from underneath, follow the “Cleaning the Combustion 
Chamber and Flame-trap” section instructions.

Mirror

Mirror

Flashlight

Figure 27
Flame-trap visual inspection

Cleaning the Pilot Assembly
1. Follow the procedure outlined in “Removing the Burner 

Door Assembly”.
2. Use a soft bristle brush to remove any debris that may 

have collected on the pilot. Note: Clean any debris found 
in the air slots at the base of the pilot.  See Figure 26.

3. Follow the steps in “Replacing the Burner Door  
Assembly” section to reassemble.

Pilot

Igniter Air Slots

Pilot Bracket

Figure 26
Pilot Assembly

Figure 25
Two Piece Wire
Connector
Assembly

Two Piece
Wire Connector

Thermocouple

Retainer Clip

Igniter
Wire

Manifold
Door

Pilot Tube
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Replacing the Burner Door Assembly

1. Check the door gasket for damage or imbedded debris 
prior to installation. Piezoelectric Igniter System

The piezoelectric igniter system consists of the igniter 
button, electrode, and wire. The pilot is ignited by an 
electric spark generated when the igniter button is pressed. 
The electrode should be centered between the pilot and 
thermocouple. (See Figure 29). Use only factory authorized 
piezoelectric igniter parts for replacement.

Testing the Igniter System
Turn off the gas to the water heater at the manual gas 
shut-off valve. Watch the electrode tip while activating the 
igniter. A visible spark should jump from the electrode. 
To avoid shock, do not touch the burner or any metal 
part on the pilot or pilot assembly. If no spark is visible, 
check the wire connections and make sure the electrode 
is not broken. Replace the electrode if defective. NOTE: 
The electrode is part of the pilot assembly and cannot be 
replaced separately. Dirt and rust on the pilot or electrode 
tip can prevent the igniter spark. Wipe clean with a damp 
cloth and dry completely. Rust can be removed from the 
electrode tip and metal surfaces by lightly sanding with an 
emery cloth or fine grit sandpaper.

Explosion Hazard

Tighten both manifold door screws 
securely.

Remove any fiberglass between gasket 
and combustion chamber.

Replace viewport if glass is missing or 
damaged.

Replace two piece wire connector if missing 
or removed.

Replace door gasket if damaged.

Failure to follow these instructions can 
result in death, explosion, or fire.

WARNING

2. Inspect the viewport for damage and replace as 
required.

3. Insert the burner door assembly into the combustion 
chamber and slide it completely forward. Note: When 
inserting the burner door assembly, tip the burner end 
up slightly to ensure it engages with the burner bracket. 

4. Inspect the door gasket and make sure there is no 
fiberglass insulation between the door gasket and the 
combustion chamber (See Figure 28).

5. Replace the two screws, which secure the burner door 
assembly to the combustion chamber and tighten 
securely. Once the burner door assembly is tightened, 
visually inspect the door gasket between the burner 
door assembly and the combustion chamber for spaces 
or gaps that would prevent a seal. IMPORTANT: Do not 
operate the water heater if the door gasket does not 
create a seal between the burner door assembly and 
the combustion chamber. 

6. Reconnect the manifold tubing, pilot tubing, and 
thermocouple to the thermostat.  Do not cross-thread 
or apply any thread sealant to these fittings. The 
thermocouple nut should be started and turned all the 
way in by hand.  An additional 1/2 - 3/4 turn with a 

Figure 28
Burner Door Assembly

Burner Door
Assembly

Gas Control Valve/
Thermostat

Explosion Hazard

Replace viewport if glass is 
missing or damaged.

Failure to do so can result in 
death, explosion or fire.

WARNING

7/16” open end wrench will then be sufficient to seat 
the lockwasher.

7. Reconnect the igniter wire.
8. Turn gas supply on and refer to the “Lighting 

Instructions”.
9. Check for leaks by brushing on an approved 

noncorrosive leak detection solution. Bubbles will show 
a leak. Correct any leak found.

10. Replace the outer door.

Figure 29
Natural Gas Igniter Assembly

Pilot
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Thermocouple

Electrode
Igniter
Button
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Snap-on Connector
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Removing and Replacing the Gas 
Control Valve/Thermostat
IMPORTANT: The gas control valve/thermostat is a 
standard valve with a right-hand thread thermocouple. Use 
only factory authorized replacement parts.
Removing the Gas Valve:
1. Turn the gas control knob on the combination gas control 

valve/thermostat clockwise to the “OFF” position. NOTE: 
Depress the dial stop on Robertshaw valves before 
turning the gas control knob. See Lighting Instructions on 
the water heater.

2. Turn off the gas at the manual shut-off valve on the gas 
supply pipe (Figure 3).

3. Drain the water heater. Refer to the section of “Draining 
and Flushing” section and follow the procedure.

4. Disconnect the igniter wire from the igniter. NOTE:  There 
are two types of igniters. If you have the round igniter, first 
remove the igniter from the bracket by depressing front 
and rear holding tabs and lift. Next remove igniter bracket 
from the gas valve. If you have the square igniter, slide 
the igniter bracket backwards away from the gas valve 
to remove it. Disconnect the thermocouple (right-hand 
threads), pilot tube, and manifold tube at the gas control 
valve/thermostat (Figure 22). 

5. Refer to “Gas Piping” section (Figure 3) and disconnect 
the ground joint union in the gas piping. Disconnect the 
remaining pipe from the gas control valve/thermostat.

Flame Lock™Safety System Operational Checklist
1. Burner door gasket properly sealed.
2. Viewport not damaged or cracked.
3. Flame-trap free of debris and undamaged.
4. Two piece wire connector properly installed.
5. No leaks at pilot and manifold connection.
6. Burner door screws securely tightened. 

TROUBLESHOOTING CHART

6. To remove the gas valve, thread a correctly sized 
pipe into the inlet and use it to turn the gas valve 
(counterclockwise.) Do not use pipe wrench or 
equivalent to grip body.  Damage may result, causing 
leaks. Do not insert any sharp objects into the inlet or 
outlet connections. Damage to the gas valve may result.

Replacing the Gas Valve:
To replace the gas control valve/thermostat, reassemble 
in reverse order. When replacing the gas valve, thread a 
correctly sized pipe into the inlet and use it to turn the gas 
valve (clockwise.) DO NOT OVER TIGHTEN, damage may 
result. 
• Be sure to use approved Teflon® tape or pipe joint 

compound on the gas piping connections and fitting on 
the back of the gas control valve that screws into tank.

• Be sure to remove the pilot ferrule nut from the new gas 
control valve/thermostat.

• Turn the gas supply on and check for leaks. Test all 
connections by brushing on an approved noncorrosive 
leak-detection solution. Bubbles will show a leak. 
Correct any leak found.

• Be sure tank is completely filled with water before 
lighting and activating the water heater. Follow the 
“Lighting Instructions”

• If additional information is required, contact the Service 
Department at: 1-877-817-6750.

TEFLON® is a registered trademark of E.I. Du Pont De Nemours and Company.

PROBLEM POSSIBLE CAUSE(S) CORRECTIVE ACTION
BURNER WILL NOT IGNITE 1. Pilot not lit

2. Thermostat set too low
3. No gas
4. Dirt in the gas lines
5. Pilot line clogged
6. Main burner line clogged
7. Non-functioning thermocouple
8. Non-functioning thermostat
9. Heater installed in a confined area

1. Light pilot
2. Turn temp. dial to desired temperature
3. Check with gas utility company
4. Notify utility-install trap in gas line
5. Clean, locate source and correct
6. Clean, locate source and correct
7. Replace thermocouple
8. Replace thermostat
9. Provide fresh air ventilation

SMELLY WATER 1. Sulfides in the water 1. Replace the anode with a special anode
PILOT WILL NOT LIGHT 1. Air in gas line

2. No gas
3. Dirt in gas lines
4. Pilot line or orifice clogged
5. Cold drafts
6. Thermostat ECO switch open
7. Non-functioning igniter
8. Flammable vapors incident, Flame    

LockTM function utilized
9. Low gas pressure
10. Air for combustion obstructed

11. Pilot dirty

1. Bleed the air from the gas line
2. Check with gas utility company
3. Notify utility-install dirt trap in gas line
4. Clean, locate source and correct
5. Locate source and correct
6. Replace thermostat
7. Replace igniter pilot assembly
8. Eliminate flammable vapor source(s) 
 Call 1-877-817-6750
9. Check with gas utility company
10. See maintenance section for inspection and 

cleaning of flame-trap & burner 
11. Clean pilot



26  

PROBLEM POSSIBLE CAUSE(S) CORRECTIVE ACTION
PILOT WILL NOT REMAIN LIT 1. Air in gas line

2. Dirt in gas lines
3. Pilot line or orifice clogged
4. Thermocouple connection loose
5. Non-functioning thermocouple
6. Cold drafts
7. Flammable vapors incident, Flame    

LockTM function utilized
8. Low gas pressure
9. Air for combustion obstructed

10. Pilot dirty

1. Bleed the air from the gas line
2. Notify utility-install dirt trap in gas line
3. Clean, locate source and correct
4. Finger tighten; then 1/2 turn with wrench
5. Replace thermocouple
6. Locate source and correct
7. Eliminate flammable vapor source(s) 
 Call 1-877-817-6750
8. Check with gas utility company
9. See maintenance section for inspection and 

cleaning of flame-trap & burner 
10. Clean pilot

HIGH OPERATION COSTS 1. Thermostat set too high
2. Sediment or lime in tank
3. Water heater too small for job
4. Wrong piping connections
5. Leaking faucets
6. Gas leaks
7. Wasted hot water
8. Long runs of exposed piping
9. Hot water piping in exposed wall

1. Set temperature dial to lower setting
2. Drain/flush-provide water treatment if needed
3. Install adequate heater
4. Correct piping-dip tube must be in cold inlet
5. Repair faucets
6. Check with utility-repair at once
7. Advise customer
8. Insulate piping
9. Insulate piping

INSUFFICIENT HOT WATER 1. Thermostat set too low
2. Sediment or lime in tank
3. Water heater too small
4. Wrong piping connections
5. Leaking faucets
6. Wasted hot water
7. Long runs of exposed piping
8. Hot water piping in outside wall
9. Low gas pressure

1. Turn temperature dial to desired setting
2. Drain/flush-provide water treatment if needed
3. Install adequate heater
4. Correct piping-dip tube must be in cold inlet
5 Repair faucets
6. Advise customer
7. Insulate piping
8. Insulate piping
9. Check with gas utility company

SLOW HOT WATER 
RECOVERY

1. Insufficient  air

2. Flue clogged
3. Low gas pressure
4. Improper calibration
5. Thermostat set too low
6. Water heater too small
7. Wrong piping connections
8. Wasted hot water

1. Provide ventilation to water heater. Check flue 
way, flue baffle, and burner

2. Clean flue, locate source and correct
3. Check with gas utility company
4. Replace thermostat
5. Turn temperature dial to desired setting
6. Install adequate heater
7. Correct piping-dip tube must be in cold inlet
8. Advise customer

DRIP FROM RELIEF VALVE 1. Excessive water pressure

2. Heater stacking
3. Closed water system

1. Use a pressure reducing valve and relief 
valve

2. Lower the thermostat setting
3. See “Closed System/Thermal Expansion”

THERMOSTAT FAILS TO 
SHUT OFF

1. Non-functioning thermostat
2. Improper calibration

1. Replace thermostat
2. Replace thermostat

COMBUSTION ODORS 1. Insufficient  air

2. Flue clogged
3. Heater installed in a confined area

1. Provide ventilation to water heater. Check flue
 way, flue baffle, and burner
2. Clean, locate source and correct
3. Provide fresh air ventilation

SMOKING AND CARBON 
FORMATION (SOOTING)

1. Flammable vapor incident 1. Call 1-877-817-6750

CONDENSATION 1. Temperature setting too low 1. Increase the temperature setting

BURNER FLAME FLOATS 
AND LIFTS  OFF PORTS

1. Orifice too large
2. High gas pressure
3. Flue clogged

4. Cold drafts
5. Dirty burner screen

1. Replace with correct orifice
2. Check with gas utility company
3. Clean flue and burner-locate source and 

correct
4. Locate source and correct
5. Clean burner screen. See “Natural Gas Burner 

(Ultra Low Nox)” section of this manual.
FLAME BURNS AT ORIFICE 1. Non-functioning thermostat

2. Low gas pressure
3. Non-functioning burner

1. Replace thermostat
2. Check with gas utility company
3. Replace burner assembly

PILOT FLAME TOO SMALL 1. Pilot line or orifice clogged
2. Low gas pressure
3. Dirty pilot

1. Clean, locate source and correct
2. Check with gas utility company
3. Clean pilot
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PILOT LIGHT TROUBLESHOOTING CHART 

Have you bled all the air 
from the pilot tube and 
gas supply line?

NO

While repeatedly depressing the igniter button, 
hold down the reset button until the pilot is lit and 
maintains a stable flame, then slowly release the 
reset button. 

YES

Section A: Pilot light will not light. Section B: Pilot light will not remain lit or repeatedly goes out.

Check for insufficient combustion air.

Are there openings for 
make-up air to enter the 
room?

Are the openings of sufficient size? 
See Combustion Air Supply and Ventilation 
section in this manual for requirements.

Is there a furnace/air handler in the same room as the water heater?

Does the return air duct for the furnace/
air handler draw its air from a separate 
location than the water heater? See the 
Location Requirements section and the 
Combustion Air Supply section.

Is there proper drafting at the 
draft hood? See Checking the 
Draft section in this manual.

Remove the burner door 
assembly. Is the flame-trap and 
burner free from debris due to 
excessive lint, dirt, dust or oil?

Install correct size make-up air openings per the 
Combustion Air Supply and Ventilation section in 
this manual.

NO

Refer to the Use & Care Guide section 
of this manual for information on 
cleaning the flame-trap and burner. 

Contact a local Heating, 
Ventilation, Air-Conditioning 
& Refrigeration authorized 
service provider.

Is the gas turned on? NO
YES

Check the manual gas shut-off valve to 
see if it is in the open position, if it is open 
then contact the gas utility company.

Is the igniter producing a 
spark? NO

YES

Follow the Testing the Igniter System 
instructions in this manual.

* This procedure requires the removal of water heater components.

Is the thermocouple securely 
connected to the gas control 
valve/thermostat?

NO

YES

Make sure the thermocouple is securely 
connected. Finger tighten then give a 
additional 1/2 turn with a wrench.

Is the pilot tube and/or orifice 
free from dirt and debris? NO

YES

Follow the Replacing the Pilot Assembly 
instructions found in this manual to access 
pilot tube and orifice. Clean as needed and 
reinstall pilot tube and orifice.*

Is the pilot free from dirt and 
debris? NO

YES

Follow the Cleaning the Pilot Assembly 
instructions found in this manual.*

Is the pilot protected from cold 
drafts that could prevent it 
from lighting.

NO

YES

Eliminate any drafts.  See the 
“Site Location” instructions found 
in this manual.

Check the water heater for a Flammable Vapor (FV) event. 

If the flame-trap show signs of discoloration, shut-off the gas supply 
to the water heater at the manual gas shut-off valve, then contact 
Customer Service at: 1-877-817-6750.

Is the pilot tube and/or orifice 
free from dirt and debris? NO

YES

Follow the Replacing the Pilot Assembly 
instructions found in this manual to access 
pilot tube and orifice. Clean as needed and 
reinstall pilot tube and orifice.*

Is the pilot free from dirt and debris?

NO

Follow the Cleaning the Pilot Assembly 
instructions found in this manual.*

YES

YES

Correct size of openings to 
allow sufficient air.NO

YES

YES

YES

NO

Check the vent system for 
restrictions/obstructions and check 
the vent termination height. Refer to 
the Installation Instructions section of 
this manual for specific requirements.

NO

YES

NO

Is the thermocouple fully 
seated in the pilot bracket?

Push the thermocouple 
forward until it is fully seated in 
the pilot bracket and retest.*

YES

Test the thermocouple using the following procedure: Disconnect the thermocouple 
from the gas control valve/thermostat. Using a multimeter with alligator clip leads, 
attach the red lead to the body (copper part) of the thermocouple. Attach the black lead 
to the end (silver part) of the thermocouple that connects to the gas control valve/
thermostat. Follow the instruction to light the pilot and watch the voltage readings on 
the multimeter. After 45 seconds the meter should read 12 millivolts DC or more.*

Replace the gas control 
valve/thermostat.*

NODoes the thermocouple pass the test?

YES

Replace the thermocouple.

NO

NO

NO

YES

Remove the burner door assembly. Is 
the flame-trap free from dirt or debris? 
See “Removing the Burner Door 
Assembly” section of the manual for 
removal instructions.*

Clean the flame-trap 
with a soft bristle brush 
or vacuum cleaner.

NO

Does the flame-trap show signs of discoloration. 

Shut-off the gas supply to the water heater at 
the manual gas shut-off valve, then contact 
Customer Service at: 1-877-817-6750.

YES

YES
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Item
No. Parts Description

1 DRAFT HOOD

2 REDUCER RING - SOME MODELS

3 FLUE BAFFLE

4 HEAT TRAP (COLD) - SOME MODELS

5 HEAT TRAP (HOT) - SOME MODELS

6 COLD WATER DIP TUBE

7 ANODE ROD

8 TEMPERATURE & PRESSURE RELIEF VALVE (LOCATED 
TOP OR SIDE)

9 DRAIN VALVE

10A GAS CONTROL VALVE/THERMOSTAT

10B GAS CONTROL VALVE/THERMOSTAT

11 OUTER DOOR

12* PILOT ASSEMBLY (Natural Gas)

13* BURNER DOOR ASSEMBLY (Natural Gas/Low Nox)

14* TWO PIECE WIRE CONNECTOR WITH RETAINER CLIP

15* BURNER DOOR GASKET

16* VIEWPORT ASSEMBLY

17* THERMOCOUPLE  

18* PIEZOELECTRIC IGNITER BUTTON

19* FLEXIBLE MANIFOLD TUBE

REPAIR PARTS ILLUSTRATION

When ordering repair parts always give the following 
information:
1. Model, serial, and product number
2. Type of gas
3. Item number
4. Parts description

Repair Parts List

LEGEND
 Special anode rod (see “Anode Rod/Water Odor” 

section)
 Temperature and Pressure Relief Valve is required, but 

may not be factory installed

*Pictured on next page.

11

9

7

6

1

2

3

8

5

4Alternate anode
location for top

T&P

Anode location
for side T&P

10A

10B
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Listed Parts Kits and Illustrations
Item 12: Pilot assembly which contains the pilot assembly and igniter electrode. (Natural Gas)
Item 13: Burner Door assembly which contains the burner, gasket, door, pilot tube, two piece wire connector    

   with retainer clip, and pilot assembly. (Natural Gas/Low Nox)
Item 14: Contains two piece wire connector and retainer clip
Item 15: Contains burner door gasket
Item 16: Contains viewport
Item 17: Contains thermocouple
Item 18: Contains piezoelectric igniter button
Item 19: Contains flexible manifold tube

Item #15

Item #14

Item #16

Item #13Item #12

Item #18

Item #17

Item #19

Alternate
Igniter
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