COMMERCIAL GAS-FIRED WATER HEATERS
OWNER’S MANUAL

INSTALLATION AND OPERATING INSTRUCTIONS

A WARNING

This water heater IS NOT design certified for
installation in a manufactured (mobile) home or
for installation outdoors.

A WARNING

If the information in these instructions is not
followed exactly, a fire or explosion may
result causing property damage, personal
injury, or death.

DO NOT STORE or use gasoline or other
flammable vapours and liquids in the vicinity of
this or any other appliance.

WHAT TO DO IF YOU SMELL GAS
* DO NOT TRY to light any appliance.
* DO NOT TOUCH any electrical switch,
DO NOT USE any phone in your building.
* From a neighbour’s phone, immediately call
your gas supplier. Follow the gas
supplier’s instructions.
* If you cannot reach your gas supplier, call the
fire department.

Installation and service must be performed by
a qualified installer, service agency, or the gas
supplier.

IMPORTANT
READ THESE INSTRUCTIONS CAREFULLY BEFORE BEGINNING THE INSTALLATION. PROPER
INSTALLATION WILL PROVIDE SAFE AND EFFICIENT SERVICE, AND AVOID NEEDLESS EXPENSE
NOT COVERED BY THE WARRANTY. READ THE PRODUCT WARRANTY CONTAINED IN THIS
MANUAL AND REMEMBER TO FILL OUT AND RETURN TO THE MANUFACTURER ALL RELEVANT
WARRANTY CARDS AND CERTIFICATES. SHOULD YOU HAVE ANY QUESTIONS, PLEASE CONTACT
YOUR LOCAL DEALER OR REFER TO THE GETTING SERVICE FOR YOUR WATER HEATER SECTION

OF THIS MANUAL. SAVE THIS MANUAL FOR FUTURE REFERENCES.
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Your safety and the safety of others is extremely important during the installation, operation,
and servicing of this water heater. Many safety-related messages have been provided in this
manual and on your water heater. Always read and obey all safety messages. These mes-
sages will point out the potential hazard, tell you how to reduce the risk of injury, and tell you
what will happen if the instructions are not followed.

This is the safety alert symbol. This symbol alerts you to potential hazards
that can kill or hurt you and others. All safety messages will follow the safety
alert symbol and either the word “DANGER” or “WARNING”.

A DANGER

A WARNING
A WARNING

DO NOT use this water heater if any part has been under water. Immediately call a
qualified service technician to inspect the water heater and to replace any part of the
control system and any main gas valve which has been under water. Failure to follow
this instruction can result in property damage, personal injury, or death.

Serious injury or death can occur if you do not follow the instruc-
tions immediately.

Serious injury or death can occur if you do not follow the
instructions.




IMPORTANT
These instructions have been written as a guide for the proper installation and operation of your water heater, and
the manufacturer of this water heater will not accept any liability where these instructions have not been followed.
However, for your safety and to avoid damage caused by improper installation, this water heater must be
installed by a Certified Licensed Professional, and meet all local codes or, in the absence of local codes,
CSA B149.1, Natural Gas and Propane Installation Code, in Canada, and/or the National Fuel Gas Code, ANSI
Z223.1/NFPA 54, in the United States.

Before proceeding with the installation instructions:

1) Inspect the water heater and its component parts for possible damage. DO NOT install or attempt to
repair any damaged component parts. If you detect any damage, contact the dealer where the water
heater was purchased or the manufacturer listed on the warranty card.

2) Verify that the type of gas being supplied corresponds to that which is marked on the rating plate and

main gas valve of the water heater.

Altitude

Input rating of this water heater is based on sea level
operation. At higher elevations, the actual input rate will be
lower than the value listed on the rating plate due to the
natural derating of natural gas. Do not attempt to adjust the
input rate by changing the manifold pressure. All models
except model UG73-200NX, UG65-360N and UG360NH
can be installed at elevation up to 7,700 feet (2,347 m)
without any change or modification. Models UG73-200NX
and UG65-360N can be installed at elevation up to 2,000
feet (610 m). Model UG65-360NH can be installed at eleva-
tion up to 4,500 feet (1,372 m). Refer to the rating plate on
the front of the water heater for altitude specifications.

Location

This water heater should be located as close as possible to
the chimney and to the main use of hot water. This loca-
tion must not be subject to freezing temperatures. Make
sure the cold water piping is not located directly above
the main gas valve or any other electrical control. This
will prevent water and condensation from dripping on
the main gas valve during installation and operation.
The water heater should be positioned, so that there is
easy access to main gas valve, flue damper, junction
box, temperature and pressure-relief valve, and drain
valve. Space must be provided at the front of the water
heater so that the burner tray assembly can slide out to
be serviced. It must be located close to a suitable free-
flowing floor drain. Where a floor drain is not adjacent to
the water heater, a suitable drain pan must be installed
under the water heater (see Figure 13). This drain pan
should be at least four (4) inches (10.2 cm) larger than
the diameter of the water heater, and at least one (1)
inch (2.5 cm) deep, providing access to the drain valve.
This pan must not restrict the flow of ventilation and com-
bustion air. This pan must be piped to a suitable drain to
prevent damage to property in the event of a water leak
from the piping, the temperature and pressure-relief
valve, or the water heater.

Sooner or later, all water heaters leak. The
manufacturer, based on national building codes,
has given the necessary instructions to prevent
damage to the building. Under no circumstances is
the manufacturer to be held liable for any water
damage in connection with this water heater.

This water heater is approved for installation on either a
combustible or non-combustible floor. However, should
this water heater be installed directly on carpeting, the
carpeting must be protected by a wood or metal panel
beneath the water heater. This panel must extend at
least three (3) inches (7.6 cm) beyond the width and
depth of the water heater. Should the water heater be
installed in an alcove or closet, the entire floor area must
be covered by the panel. The panel must be strong
enough to carry the weight of the water heater when it
is full of water (UG73 =471 Kg [1,040 Lbs], UG65 = 457
Kg [1,010 Lbs]).

Minimum Clearances

The minimum clearances from combustible material for
this water heater are: Six (6) inches (15.2 cm) from the
sides and rear, twenty-four (24) inches (61 cm) from the
front, and eighteen (18) inches (45.7 cm) from the top
(see Figure 1).

Combustion and Ventilation Air Supply

In order for the water heater to operate properly, it must
be supplied with an uninterrupted flow of clean
combustion and ventilation air. The area around the
water heater must always be kept clear so that the flow
of combustion and ventilation air is not blocked. An
inadequate supply of air to the water heater will
produce a bright yellow burner flame causing sooting in
the combustion chamber, on the burners, and in the flue
tubes. This can result in damage to the water heater and
serious bodily injury, if not corrected.



A\ DANGER

FLAMMABLES|

Flammable Vapours

A\ Vapours 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

4. out of children's reach.

Water heater has a main

burner and pilot flame.

The pilot flame:

1. is on all the time, and

2. will ignite flammable
vapours.

Vapours:

1. cannot be seen,

2. are heavier than air,

3. go a long way on the floor,
and

4. can be carried from other
rooms to the pilot flame by
air currents.

Installation:

Do not install the water heater
where flammable products will
be stored or used unless the

are at least 18" above the
floor. This will reduce, but not
eliminate, the risk of vapours
being ignited by the main

main burner and pilot flames burner or pilot flame.

Read and follow the water heater warnings and instructions.
If owners manual is missing, contact the retailer or manufacturer.
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Combustion and ventilation air requirements are
determined by where the water heater will be located.
Water heaters are installed in either open (unconfined)
spaces or smaller (confined) spaces, such as closets or
small rooms.

Requirements for Unconfined Spaces

An unconfined space is an area with at least fifty (50)
cubic feet for each 1,000 BTUH (4.8 m®kW) of the total
input rating for all gas appliances installed in that space.
Water heaters installed in unconfined spaces do not

usually require outdoor air to function properly. However,
in buildings with tight construction (heavy insulation,
vapour barriers, weather stripping, etc.) and particularly
in modern buildings, additional fresh air may need to be
provided. For instructions on obtaining additional air
supply, see the requirements below for confined spaces.

Requirements for Confined Spaces

A confined space is an area where the volume is less than
fitty (50) cubic feet for each 1,000 BTUH (4.8 m3/kW) of
the total input rating for all gas appliances installed in that
space. Water heaters installed in confined spaces require
additional air. This can be provided in two ways:

In Canada (refer to CSA B149.1)

1) All Air From Inside the Building (see Figure 2):
The confined space shall be provided with
one opening of one (1) square inch per 1,000 BTUH
(22.0 cm?/kW) communicating directly with one or
more rooms of sufficient volume, so that the com-
bined volume of all spaces meets the criteria for an
unconfined space for all the appliances installed in
that confined space.

Figure 2
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2) All Air From Outdoors: (see Figure 3):

An air supply shall be provided with one opening that
communicates directly with the outdoors by means of
a duct. This duct shall be sized according to
CSA B149.1 and terminate within one (1) foot (30.5
cm) above and within two (2) feet (61 ¢cm) horizon-
tally from the burner level of the appliance having the
largest input.

In U.S.A. (refer to ANSI Z223.1/NFPA 54)

1) All Air From Inside the Building (see Figure 4):
The confined space shall be provided with two
permanent openings communicating directly with
one or more rooms of sufficient volume, so that the
combined volume of all spaces meets the criteria for
an unconfined space. The total input rating of all gas
appliances installed in the combined space shall be
considered in making this determination.
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Each opening shall have a minimum free area of one
(1) square inch per 1,000 BTUH (22.0 cm?/kW) of the
total input rating of all gas appliances in the confined
space, but not less than one hundred (100) square
inches (645.16 cm?). One opening shall commence
within six (6) inches (15.2 cm) of the top and one
within six (6) inches (15.2 cm) of the bottom of the
enclosure.

2) All Air From Qutdoors:

The confined space shall be provided with two per-
manent openings, one commencing within six (6)
inches (15.2 cm) of the top and one commencing
within six (6) inches (15.2 cm) from the bottom of the
enclosure. The openings shall communicate directly
or by ducts, with the outdoors or spaces (crawl or
attic) that freely communicate with the outdoors.

A) When communicating directly with the outdoors,
each opening shall have a minimum free area of one
(1) square inch per 4,000 BTUH (5.5 cm?/kW) of the
total input rating of all gas appliances in the enclo-
sure (see Figure 5).
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B) When communicating with the outdoors through
vertical ducts, each opening shall have a minimum
free area of one (1) square inch per 4,000 BTUH (5.5
cm?/kW) of the total input rating of all gas appliances
in the enclosure (see Figure 6).
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C) When communicating with the outdoors through
horizontal ducts, each opening shall have a minimum
free area of one (1) square inch per 2,000 BTUH (11.0
cm?/kW) of the total input rating of all gas appliances
in the enclosure (see Figure 7).
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When ducts are used, they shall be of the same
cross-sectional area as the free area of the openings to
which they connect. The minimum short side dimension
of rectangular air ducts shall not be less than three (3)
inches (7.6 cm).

Louvers and Grilles

In calculating free area for ventilation and combustion
air supply openings, consideration must be given to the
blocking effect of louvers, grilles, or screens protecting
the openings. Screens must not be smaller than
1/4 inch (6.4 mm) mesh. If the free area through a par-
ticular design of louver or grille is known, it should be
used in calculating the size of opening required to pro-
vide the free area specified. If the design and free area
is not known, it may be assumed that wood louvers and
grilles will allow 20-25% free area and metal louvers and
grilles will allow 60-75% free area. Louvers and grilles
must be installed in the open position or interconnected
with the water heater so that they are opened automati-
cally during water heater operation.

Corrosive Atmospheres

If this water heater will be installed in a beauty shop,
barber shop, photo processing lab, dry cleaning esta-
blishment, a building with an indoor pool, or near a
chemical storage area, it is imperative that the combus-
tion and ventilation air be drawn from outside these
areas. These particular environments contain products
such as aerosol sprays, detergents, bleaches, cleaning
solvents, refrigerants, and other volatile compounds
that, in addition to being highly flammable, become
highly corrosive acid compounds when burned. Exposure
to such compounds can be hazardous and lead to pre-
mature product failure. Should the water heater fail
due to exposure to such a corrosive atmosphere,
the warranty is void.

Venting

A WARNING

When installing the venting system, make sure to follow
all local codes or, in the absence of local codes,
CSA B149.1, Natural Gas and Propane Installation
Code in Canada, and/or the National Fuel Gas Code,
ANSI Z223.1/NFPA 54 in the United States. Never
operate the water heater unless it is properly venti-
lated to the outdoors and has adequate air supply for
proper operation. Failure to properly install the vent-
ing system could result in property damage, personal
injury, or death.

Automatic Flue Damper/Drafthood Assembly
The flue damper/drafthood assembly has been shipped
from the factory in a separate box attached to this water

heater. Before installing the flue damper/drafthood
assembly, verify that it is the correct model for this water
heater (UG73-125N uses a five (5) inch (12.7 cm) flue
damper, all other UG73’s use a six (6) inch (15.2 cm) flue
damper, UG65-250N uses a seven (7) inch (17.8 cm)
flue damper, all other UG65’s use an eight (8) inch
(20.3 cm) flue damper). If the wrong assembly has been
shipped or is missing completely, immediately contact
the dealer where the water heater was purchased.
Never operate this water heater without the manufac-
turer’s flue damper/drafthood assembly installed.

A WARNING

DO NOT modify the flue damper/drafthood assembly in
any way. DO NOT turn on the electrical power to the
water heater until the flue damper/drafthood assembly is
installed. Failure to follow these instructions can result in
property damage, personal injury, or death.

When installing the water heater, make sure that the
location allows clear viewing of the flue damper. When
the damper is in the open position, the paddle is
perpendicular to the water heater. The flue damper must
be in an open position when the water heater’s burners
are operating.

To install the flue damper/drafthood assembly, use the
following instructions and secure all pieces with the
sheet metal screws provided (see Figure 8).

1) Remove the flue damper/drafthood assembly from its
packaging.

2) Center the assembly over the flue collector outlet.

3) Rotate the assembly so that the wire connector on
the water heater can plug into the flue damper motor
connector.

4) Secure the assembly to the flue collector. (Except for
model UG73-200N/UG73-200N-US)

5) Install the flue damper support leg on the assembly.

6) Secure the assembly to the top of the water heater.

7) Plug the wire connector on the water heater into the
flue damper motor connector.

Figure 8
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Venting System

The water heaters covered in this manual are classified
as Category | (natural draft) appliances. The venting
system must be attached to the drafthood to connect the
water heater to the gas vent or chimney. The vent pipe
connecting to the water heater must be of the same size
as the drafthood outlet. It is highly recommended to
install this water heater on a separate venting system
from other appliances. The water heater shall not be con-
nected to a chimney flue serving a separate appliance
designed to burn solid fuel. In some installations, proper
venting may require the use of a larger diameter vent
pipe and/or combined venting with other appliances.
Consult the vent tables in the CSA B149.1 Natural gas
and propane installation code, in Canada, and/or the
National Fuel Gas Code, ANSI Z223.1/NFPA 54 in the
United States to correctly size the vent pipe.

When connecting the vent pipe to the water heater, the
following instructions must be followed:

Install the vent pipe in such a way as to avoid any
unnecessary bends that could create resistance to
the flow of combustion gases.

The length of the horizontal vent pipe must not
exceed 75% of the vertical vent pipe height and never
exceed twenty (20) feet (6.1 m).

All horizontal runs must have a minimum rise of
/4 inch per foot (21 mm/m) of run (see Figure 13).
All joints must be securely fastened with sheet metal
screws or other approved means.

Vent Termination

Figure 9

Vent piping
not included

Power Vent

IMPORTANT
Maximum equivalent
vent pipe length using

a Power Vent Kit is §
fifty (50) feet (15.2 m)
for each model.

| @ Install a Reducer
at Position 1 or 2
(see Table 2)

sure that it is the appropriate kit for your model of water
heater (see Table 2). Make sure that the water heater is
located so that all vent terminal clearances will be
respected (see Figure 10). Maximum equivalent vent
pipe length is fifty (50) feet (15.2 m) for each model. For
complete instructions on the side wall vent kit installa-
tion, consult the manual that comes with the kit.

A DANGER

+ All single-wall vent piping must maintain a minimum When the installation is complete, visually inspect the
of six (6) inches (15.2 cm) of clearance from combus- venting system to make sure that all joints are properly
tible materials. connected and all instructions have been followed.

+ Venting systems made with single wall piping cannot Failure to properly install the venting system could result
pass through any attic, inside wall, crawl space, con- in property damage, personal injury, or death.
fined space, or any floor.

+ The vepnt ipin n{ust be accessible for inspection Table 2

. PIPING P ’ MODEL Kit# | Drafthood | Vent Vent Vent reducer
cleaning, and replacement. Outlet Size adapter| Location

Optional Side Wall Power Vent Kits UG73-125N 1 5 4 5-4 1

This water heater is approved for installation with a UG73-150N 2 6 6" | NotReq. -

Tjernlund™ side wall power vent kit (see Figure 9). This UG73-200N 5 . & | NotRe

kit can be installed as part of a new installation or retro- UG73-200NX ¢

fitted onto an existing installation. The kit consists of a UGB5-250N 9 7 5 7.6 1

power venter and vent termination assembly (see Table UGE5-300N 5 g 6 856 1

1 and Figure 11). B-Vent piping is not included. Before . . e

o . . . UG65-360NH | 2 8 8 8’6 2
beginning the installation of the power vent kit, make - - —
UG65-360N 2 8 8 8'-6 2
Table 1 — Power Venter Including Vent Terminal Note : B-Vent pipe is not included
Model ) Motor DIMENSIONS (inches) Vent hood Inlet/
odels Kit#  Watts Amps A B C D E F G H | J Roughin Outlet
UGT73-125N 1 95 1.26 778 7 11 4 Tipw | Tus | 139 | 858 | 738 11 g o 4
UGT73-150N to UG65-360N 2 224 1.51 91/4 8ip | 1l1n 6 1w ) T8 120 1 912 11012 1 10 9 @ 6
Power Venter Vent Termination Note : Max vent length based on total of straight vent pipe plus 11 feet for a 6" dia. 90° elbow,
Kit #1 | HS1: Giant's part number 80000009-A. | VH1-4 : Giant's part number 80000109-A 7 feet for a4 dia. 90° elbow, 5 feet for a 6” dia. 45° elbow, 4 feet for a 4" dia. 45° elbow, 4 feet
Kit #2 | HS2: Giant’s part number 80000010-A VH1-6 : Giant’s part number 80000110-A fora 8 to 6" reducer, 5 feet for a 6" to 4" reducer and 3 feet for a 5” to 4” reducer..
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Venting

Figure 10
NON-MECHANICAL
MECHANICAL AIR SUPPLY
AIR SUPPLY
snorperuTeD DX INET TERMINAL
The Vent Termination must have a: Canadian Installations' | U.S. Installations?
A) Clearance above grade, veranda, porch, deck, or balcony. 12 inches (30.5 cm) 12 inches (30.5 cm)
B) Clearance to window or door that may be opened. 12 inches (30.5 cm) * % %
C) Clearance to outside corner. * *
D) Clearance to inside corner. * 3 feet (91 cm)

3 feet (91 cm) from the
regulator vent outlet and 3
feet (91 cm) horizontally
E) Clearance to regulator vent outlet. from the vertical center line *
of the regulator vent outlet
to @ maximum vertical
distance of 15 feet (4.5 m)

F) Clearance to each side of center line extended above

meter/regulator assembly. * *
G) Clearance to non-mechanical air supply inlet to building .
or the combustion air inlet to any other appliance. 12 inches (30.5 cm) e
H) Clearance to a mechanical air supply inlet. 6 feet (1.83 m) * ok ok k
1) Clearance above paved sidewalk or paved driveway "
located on public property. 7 feet (2.13 m)t 7 feet (2.13 m)t,
J) Clearance under veranda, porch, deck, or balcony. 12 inches (30.5 cm)** *

K) Vertical clearance to ventilated soffit located above the
terminal within a horizontal distance of two (2) feet (61 * *
cm) from the center line of the terminal.

L) Clearance to unventilated soffit. * *
M) Clearance to permanently closed window. * *
Notes:

1) In accordance with the current CSA B149.1, Natural Gas and Propane Installation Code.
2) In accordance with the current ANSI Z223.1 / NFPA 54, National Fuel Gas Code.
* Clearance in accordance with local installation codes and the requirements of the gas supplier.
For Canadian and U.S. installations, the vent shall not terminate above a paved driveway that is located between two (2) single family dwellings and serves both dwellings.
** Permitted only if the veranda, porch, deck, or balcony is fully open on a minimum of two (2) sides beneath the floor.
*** The vent terminal shall terminate at least four (4) feet (1.22 m) below, four (4) feet (1.22 m) horizontally from, or one (1) foot (30.5 cm) above any door, window, and
gravity air inlet to the building.
**** The vent terminal shall terminate at least three (3) feet (91 cm) above any forced air inlet located within ten (10) feet (3.05 m) horizontally.
t A vent shall not terminate where it may cause hazardous frost or ice accumulations on adjacent property surfaces.
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Water Piping

Refer to Figure 13 for a typical installation. Use of this
layout should provide a trouble-free installation for the
life of the water heater. Before making the plumbing
connections, locate the COLD water inlet and the HOT
water outlet. These fittings are 1'/2 inch N.P.T. male
thread. Install a shut-off valve close to the water heater
in the cold water line. It is recommended that unions be
installed in the cold and hot water lines so that the water
heater can be easily disconnected, if servicing is
required.

When assembling the hot and cold piping, use a good
food grade of pipe joint compound, and ensure all
fittings are tight. It is imperative that open flame is not
applied to the inlet and outlet fittings, as heat will
damage or destroy the plastic lined fittings. This will
result in premature failure of the fittings, which is
not covered by the warranty.

Temperature and Pressure-Relief Valve

A WARNING

DO NOT plug the temperature and pressure-relief
valve or its discharge line. DO NOT remove the relief
valve. Make sure the relief valve is properly sized for the
water heater. If the relief valve continuously discharges
water, call a qualified service technician to correct the
problem. Failure to follow these instructions can result in
property damage, personal injury, or death.

To protect from excessive pressure and/or temperature,
the manufacturer has installed a temperature and
pressure-relief valve that meets the requirements of the
Standard for Relief Valves and Automatic Gas Shut-Off
Devices for Hot Water Supply Systems, CSA 4.4, in
Canada and ANSI Z21.22, in the United States. This
relief valve has a maximum set pressure that does not
exceed the hydrostatic working pressure of the water
heater (150 psi = 1,035 kPa) and a BTUH rating equal
to or greater than the input rating, as shown on the water
heater rating plate. It should never be plugged or removed
from the opening marked for it on the water heater.

If this relief valve should need to be replaced, use only
a new temperature and pressure-relief valve. Never
install an old or existing relief valve as it may be
damaged or inadequate for the working requirements of
the new water heater. This new relief valve must meet
all local codes or, at a minimum, the requirements listed
above. Never install any other type of valve between the
relief valve and the water heater.

A discharge line must be installed into the relief valve.

The discharge line:

* Must not be smaller than the outlet pipe size of the
relief valve.

+ Must not terminate less than six (6) inches (15.2 cm)
and not more than twelve (12) inches (30.5 cm) above
a floor drain.

+ Must not be restricted in any way. Do not thread, cap,
or in any way restrict the end of this outlet.

+ Must be of a material capable of withstanding 210°F
(99°C) without distortion.

* Must be installed to allow complete drainage of the
relief valve and discharge line.

+ Must terminate at an adequate free-flowing drain.

Pressure Build-up in a Water System

When the water heater operates, the heated water
expands creating a pressure build-up. This is a natural
function and is one of the reasons for installing a
temperature and pressure-relief valve. If the cold water
supply line has a built-in water meter, check valve, or
pressure-reducing valve, a suitable expansion tank
must be installed to prevent pressure build-up or water
hammer effect. Otherwise, the warranty is void (see
Figure 13). An indication of pressure build-up is frequent
discharges of water from the relief valve. If the relief
valve discharges water on a continuous basis, it may
indicate a malfunction of the relief valve, and a qualified
service technician must be called to have the system
checked, and the problem corrected.



Filling the Water Heater

A WARNING

NEVER operate the water heater unless it is
completely filled with water. Failure to follow this
instruction can result in premature failure of the
water heater that is not covered by the warranty.

Check that all of the water piping connections have
been made. To fill the water heater:

1) Make sure that the water heater drain valve is closed
by turning the knob clockwise 7~ ™ .

2) Open the cold water supply manual shut-off valve. This
valve must remain open, as long as the water heater is
in use. NEVER operate the water heater with the cold
water supply manual shut-off valve closed.

3) To make sure the water heater is completely full of
water, open hot water faucets to let the air out of the
water heater and plumbing system. Leave the faucets
open until a constant flow of water is obtained.

4) Check all of the plumbing connections to make sure
there are no leaks.

Gas Connections

A WARNING

DO NOT attempt to use this water heater with
any gas other than the type of gas shown on the water
heater rating plate. Failure to follow this instruction
can result in property damage, personal injury, or
death.

The gas piping must be installed as indicated in Figure
13. For the correct size of piping for this water heater,
consult CSA B149.1, Natural Gas and Propane
Installation Code, in Canada, and/or the National Fuel
Gas Code, ANSI Z223.1/NFPA 54, in the United States.
Only new piping with cleanly cut threads may be used,
together with a suitable sealing compound that is
approved for natural and propane gases. It is mandatory
that a readily accessible manual shut-off valve be
installed in the gas supply line. The gas supply manual
shut-off valve must be close to the water heater. A drip
leg (sediment trap) must be installed in the gas line
ahead of the main gas valve to prevent dirt from entering
it. A union must be installed between the main gas valve
and the gas supply manual shut-off valve for easy main-
tenance of the water heater.

A WARNING

NEVER use an open flame to test for gas leaks.
A fire or explosion could occur resulting in property
damage, personal injury, or death.

The water heater and its gas connection must be leak
tested before placing the appliance into operation. To
leak test the system:

1) Turn on the manual gas shut-off valve near the water
heater.

2) Use a soapy water solution to test all connections
and fittings for leaks. Bubbles indicate a gas leak.

3) Correct all leaks.

Make sure that the inlet pressure to the water heater does
not exceed fourteen (14) inches in water column (3.5
kPa) for both natural and propane gases. Pressures in
excess of 1/2 pound per square inch (3.5 kPa) can
damage the main gas valve, resulting in a fire or explo-
sion from leaking gas. For purposes of adjustment, the
minimum inlet pressure is indicated on the water heater
rating plate.

If any pressure testing of the gas line is undertaken at
test pressures in excess of 1/2 psi (3.5 kPa), the water
heater and its gas supply manual shut-off valve must be
disconnected from the gas supply piping system, and
the end of the pipe sealed with a female cap. If the test-
ing is to be undertaken at a test pressure less than 1/2 psi
(8.5 kPa), the gas supply manual shut-off valve must be
closed.

A WARNING

High altitude orifices MUST BE installed for water
heaters operating above 7,700 feet (2,347 m). Failure
to follow this instruction can result in property damage,
personal injury, or death.

Installation Instructions for Water Heaters Approved
for Combination Space Heating and Potable Water
Heating (See Figure 12)

A water heater cannot be used for space heating application
only. When using a water heater for combination space and
potable water heating, the instructions provided in this
manual and with the air-handling unit must be respected
and, in particular the following:

1) All piping and components that are used in the
system must be of a nonferrous type suitable for
potable water. This also applies to any sealant used.

2) It must not be connected to any system that has been
previously used for non-potable water heating. This
includes any piping because, in all probability, exist-
ing piping would have been, in the past, treated with
chemicals for cleaning or sealing the system.

3) If this water heater is to be used for space heating,
make sure that all safety codes are respected. Pay
special attention to safety valve pressure and expan-
sion tanks.

10
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4) Do not use toxic chemicals to clean the potable
water heating system.

5) Where water temperature in excess of 140°F (60°C)
is required for a space heating application, a mixing
valve must be installed in the potable side of the
system. This will temper the water and reduce the
risk of scalding.

6) If the incoming water line to the heater is equipped
with a check valve, water meter, or pressure-reducing
valve, an expansion tank must be installed in the
system. This will prevent weeping from the water
heater relief valve and premature failure of the heat-
er due to expansion of the water during the heating
cycle.

7) Before acquisition of a water heater for space heating
application, it is necessary to have the area of
intended use sized by a qualified technician. This will
ensure that an adequate water heating capacity will
be available for both heating and potable water sup-
ply, and that the application will meet all local codes
and public utility requirements.

Note: It is good practice to oversize the water
heater, to ensure that all of the potential hot water
requirements are available.

Wiring

A WARNING

This water heater uses an external electrical source
for power. It must be electrically grounded in accor-
dance with all local codes or, in the absence of local
codes, the latest edition of CSA C22.1 Canadian
Electrical Code, in Canada, and/or the latest edition
of the National Electrical Code, ANSI/NFPA 70, in
the United States. Failure to properly ground this
water heater can result in property damage, per-
sonal injury, or death.

Before lighting your water heater, check that all of the
wires have been installed correctly (see Figure 14 and
15). Make sure that none of the wires are grounded,
have split, or are broken. Verify that all wiring connec-
tions are properly secured, as there is a possibility that
they have become loose during transportation. If any of
the original wiring needs replacing, use only 18AWG
type or greater wire that is approved for 221°F (105°C).

If you are installing a side wall power vent kit, use the
following instructions to connect the power venter to the
water heater (see Figures 14 & 15).

1) In the electrical box of the water heater, remove the
jumper between positions 3 and 4 on the terminal block.

2) Install the wires from the power venter control board
to the positions on the terminal block in the electrical
box of the water heater.

If the power venter has been bought through a wholesaler,
some settings need to be changed on the control board
before putting the water heater into operation. The voltage
needs to be set at 24 Volts. This can be done by moving
the red voltage jumper on the 24V prongs. For detailed
instructions on how to adjust the power vent settings, con-
sult the Owner’s Manual that comes with the Tjernlund
Power Venter.

If the power venter has been bought directly from Giant
Factories, the settings have been factory adjusted to match
the specifications of the water heater. A label will be affixed
on the box stating that it was factory adjusted to Giant
Factories commercial gas water heater specifications.

Giant Settings on Power Venter

Voltage: 24 Volts
Pre-purge: 0 sec.
Post-purge: 2 min.

A WARNING

If the water heater requires servicing, label all wires
prior to disconnecting them. Verify all wiring connec-
tions before re-lighting the water heater. Wiring
errors can result in property damage, personal inju-
ry, or death.

Figure 14
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Figure 15
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Figure 16
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Installation Checklist

Location
+ Is the water heater located close to the chimney or the gas vent and the main use of hot water?............. ]
+ Is the water heater protected from freezing tempPeratures?..........coeveeiieiie i []
+ Is the main gas valve accessible fOr SErVICING?.........ooui i []
+ Have clearances from combustible materials been 0bserved? ... ]

Combustion and Ventilation Air Supply

+ Is the area around the water heater clean and properly ventilated? .............ooeiiiiiieniei e []
+ |s the fresh air supply free of corrosive elements and flammable vapours?.........cccccecvveiiieeviee e, []
*+ Does the water heater have access to enough fresh combustion @ir? ...........cccceeveiiiiiiiiiiic e ]
+ Have the fresh air openings been sized correctly and has consideration been given to the blocking
effect Of IOUVErS @Nd GrIlIEST ........o et sn e n e []
Venting
+ Has the manufacturer’s supplied flue damper/drafthood assembly been installed correctly? ..................... []
+ |s the vent piping made of an approved material and sized COrreCtly? ........ccovvverierieenie e []
+ Have all horizontal runs of vent pipe been installed with a minimum rise of
/2 inch per foot (21 MM/M) OF FUNT ...ttt []
+ Has all the vent piping been secured with sheet metal SCreWS?...........ooiiiiiiiiie i []
Water Piping
+ Has a temperature and pressure-relief valve been installed? .............ocovviiiiiiii i []
+ Does this valve have a discharge line installed, and is it piped to a free-flowing drain? ............c.ccccceiinne. ]
+ Have all the plumbing connections been properly installed, and are they leak-free? ........cccccovvvevieiennnen. []
* Is the water heater fUll Of WALEI? ..o e ee e nneeenes []

Gas Connections

+ Has the gas line been installed with a manual shut-off valve, union, and drip 1eg?........ccceeeeiiieencieiennen. []
+ Is the gas piping large enough and made of an approved material? ...........ccooiiiiiiiieiiin e []
+ Have all connections been made with an approved joint compoUNd? ...........ccooiiiiiiiiiinie e []
+ Has the gas piping been tested for leaks with a soap and water sOlUtioN? ..........ccooiiiiiieiieeneenee, []
Wiring
+ Has the wiring been properly iNSAllEd?...........ocui e []
+ Have the electrical connections been checked, and are they SECUre? ... []
+ s the water heater electricaly grounded?..........c.oooiiiiiiiiiie s []
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Lighting the Water Heater

sfore lighting or re-lighting your water
rater, make sure that you have read
1d understood all of the instructions
1d warnings in this manual and on your
ater heater. If you have any
questions about lighting your water heater, immediately
contact a qualified installer, service agency, or the gas
supplier.

A WARNING

DO NOT LIGHT this water heater if:

+ ltis not full of water.

+ The gas supplied does not match the type listed
on the rating plate.

+ The flue damper/drafthood assembly has not
been installed.

+ Gasoline or any other flammable vapours liquids
have been stored in the vicinity of the water heater.

Failure to follow these instructions can result in

property damage, personal injury, or death.

W FOR YOUR SAFETY, READ BEFORE LIGHTING [

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

A. This appliance is equipped with an ignition
device which automatically lights the pilot.
DO NOT try to light the pilot 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.

. DO NOT use this appliance if any part has been

- From a neighbour’s phone, immediately call your
gas supplier. Follow the gas supplier's
instructions.

- If you cannot reach your gas supplier, call the
fire department.

under water. Inmediately call a qualified service
technician to inspect the appliance and to replace
any part of the control system and any gas control
which has been under water.

. STOP! Read the safety information above
on this label.
2. Set the thermostat to its lowest setting.
. Turn off all electric power to the appliance.
4. Turn the gas control knob clockwise 7~ x to "OFF".

w

Main Gas Valve
Knob Shown in
“OFF” Position

_ LIGHTING INSTRUCTIONS |

5.

. Wait five (5) minutes to clear out any gas.

. Turn on all electric power to the appliance.

. Set the thermostat to the desired setting.
. If the appliance will not operate, follow the

This appliance is equipped with an ignition
device which automatically lights the pilot.
DO NOT try to light the pilot by hand.

If you then smell gas, STOP! Follow Step B in
the safety information above on this label.
If you don't smell gas, go to the next step.

Turn the gas control knob counterclockwise
¥~ \ to "ON".

instructions To Turn Off Gas To Appliance and
call a qualified service technician or the gas
supplier.

1. Set the thermostat to the lowest setting.

3. Turn off all electric power to the appliance.

PN To TURN OFF GAS TO APPLIANCE [N

2. Turn the gas control knob clockwise /~— to "OFF".

1
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Drafthood Operation

It is important to check that the ventilation system is
working properly once the water heater main burner has
been lit. Wait ten (10) minutes after lighting the burner.
Then introduce a match or candle around the opening of
the drafthood. If the flame is drawn towards the opening,
this indicates proper ventilation. If the flame flutters or is
blown out, combustion gases are escaping from the
drafthood opening. If this occurs, shut the water heater
off immediately and locate the problem. Do not try and
operate the water heater again until you are satisfied
that the problem has been corrected.

Water Temperature Regulation

A DANGER

N

\

A WARNING

The higher the setting, the greater the risk of scalding.
Hot water can cause third degree burns in under one
(1) second at 160°F (71°C), in five (5) seconds at
140°F (60°C), and in thirty (30) seconds at 130°F
(54°C). In households where there are children,
physically challenged individuals, or elderly persons,
mixing valves for point of use are necessary as means
of reducing the scalding potential of hot water.

The water temperature for all UG65 and UG73 models
is controlled by a thermostat with two sensing elements.
One sensor is located near the top of the tank and
the other is near the center. The thermostat is factory
adjusted to its lowest temperature setting. To adjust the
water temperature, insert a small flat head screwdriver into
the slotted screw located in the hole on the front of the
thermostat (see Figure 17), and turn the temperature dial
to the desired setting. To maximize the efficiency of the
water heater, and reduce the risk of scalding, it is recom-
mended that the dial be adjusted to the lowest setting that
produces an acceptable hot water supply. The dial may be
set from 100°F to 180°F (38°C to 82°C).

17

When hot water is drawn from the

Figure 17 tank in frequent short bursts, a
condition known as “stacking” is
created. “Stacking” is the result of
increased cycling of the burner

and can produce very hot water

124 temperatures at the hot water
outlet. Always remember to
check the hot water coming out
of any faucet with your hand
before use. This will reduce the
risk of scalding-related injuries.

A WARNING

Should overheating occur or the gas supply fail to shut
off, close the gas supply manual shut-off valve. Failure
to follow this instruction can result in property damage,
personal injury, or death.

Out of Fuel

If your water heater should run out of gas, proceed as

follows:

1) Set the thermostat to the lowest setting.

2) Turn the gas control knob clockwise 7~ to “OFF”.

3) Turn off all electric power to the appliance.

4) Once the gas supply has been re-established,
proceed to the Lighting Instructions.

Housekeeping

A WARNING

DO NOT STORE or use gasoline or other flammable
vapours and liquids around the water heater.

DO NOT BLOCK or, in any way, restrict the flow of
fresh air to water heater.

DO NOT PUT or store any objects on the top of the
water heater.

Failure to follow these instructions can result in
property damage, personal injury, or death.

Keep the area around the water heater clean and free
of dust, lint, and dirt. Vacuum up any dirt, as required.
Make sure that all of the minimum clearances to com-
bustible materials are being maintained.



Condensation

As moisture from the products of combustion comes into

contact with the cold surface of the inner tank, it may

condense. This situation will usually occur:

1) When the water heater is filled with cold water for the
first time.

2) If the water heater is too small for the needs of the
consumer..

3) When large amounts of hot water are drawn from the
water heater in a short period of time, and the refill
water is very cold.

Due to the high-efficiency rating of this gas-fired water
heater, it may produce more condensation than older
models. Condensation forming on the flue tubes will
drop on the burner making a “sizzling” sound. In extreme
cases, the condensate may even extinguish the pilot
flame. This condition is not uncommon and must never
be misinterpreted as a leaking tank. It will disappear
once the water becomes heated.

Because of the large amounts of water that can
condense, it is very important that a drain pan be
installed under the water heater (refer to Figure 13).
Under no circumstances is the manufacturer to be
held liable for any water damage, in connection with
this water heater. If the problem does not go away and
water continues to drip after the water heater has heat-
ed up, check all of the plumbing connections to make
sure they are not leaking.

Main Burner and Pilot

Every three (3) months, pull out the burner’s rack and
inspect the burner ports, pilot, and burner orifices.
Using a wire bush and a vacuum cleaner, remove any
dirt or debris that is present. In order for the water
heater to operate properly after cleaning, make sure that
the burner’s rack is returned to its original position.

Cleaning out the Water Heater

Lime, scale, or sediment may accumulate at the bottom of
this water heater. The amount deposited will depend on the
hardness of the water supply where this water heater is
installed. The harder the water, the more sediment will accu-
mulate. If this sediment is left unchecked, it will reduce the
efficiency and life of the water heater.

To control sediment build-up:

1) Drain 2 to 3 gallons (10 to 15 litres) of water through
the drain valve once a month.

2) Every three (3) months use the following procedure
to clean out the bottom of the water heater through
the clean-out hole opening:

a) Drain out the water (refer to Draining the Water
Heater page 19).
b) Remove the clean-out door on the lower right side

of the water heater jacket.

c)Undo the six (6) hex head bolts securing the
clean-out cover and remove the cover.

d) Remove any excess sediment accumulation
from the bottom of the water heater taking care
not to damage the water heaters glass lining.

e) Inspect the clean-out cover’s gasket for wear and
replace it with a new gasket, if necessary.

f) Replace the clean-out cover and clean-out cover
door.

g) Refill the water heater (refer to Filling the Water
Heater page 10) and turn on the gas (refer to the
Lighting Instructions page 16).

Temperature and Pressure-Relief Valve

Manually operate the temperature and pressure-relief
valve at least once a year, standing clear of the outlet to
avoid being burned. Lift and release the operating lever on
the valve to make it operate freely. If, after manually oper-
ating the valve, it fails to completely reset itself and contin-
ues to discharge water, replace it with a new one.

Venting System Inspection

The venting system must be thoroughly inspected once
a year. Check the area where the water heater is located
to make sure that there is enough clean combustion and
ventilation air. Remove any possible obstructions that
would prevent proper air circulation and venting. Check
the venting system to make sure that all of the connec-
tions are securely fastened, and that all of the joints are
properly sealed. If any part of the venting
system is damaged, it must be replaced by a qualified
service technician. Test the ventilation system to make
sure that it is venting properly (refer to Drafthood
Operation page 17).

Anode

This water heater is equipped with multiple anodes that
are designed to prolong the life of the glass-lined tank.
By the electrolytic action, these anodes are slowly con-
sumed, protecting the glass-lined tank from corrosion.
Each anode should be checked every two (2) years. If
more than half of the anode has been consumed, it
should be replaced. Instructions on how to change an
anode can be obtained from the manufacturer.

The life expectancy of the water heater is reduced
where a water softener is introduced to fight hard water,
because the sodium salts added by a softener make this
water extremely conductive. In these conditions, the
anodes are consumed more rapidly and should be veri-
fied every year.

In certain water conditions, the anodes will react with the
water, producing discoloured or smelly water. The most
common complaint is hot water that smells like rotten
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eggs. This phenomenon is the result of the
reaction between the anodes and hydrogen sulfide gas
dissolved in the water which occurs frequently in well
systems. This problem can usually be eliminated or
reduced by changing the anodes to a type more
suitable for these conditions (aluminum anodes) and by
chlorinating the water heater and plumbing system. If
the problem persists, special filtration equipment may
be required. Under no circumstances are the anodes to
be removed from the water heater on a permanent
basis. Removal of the anodes will lead to premature
failure of the water heater and void the warranty.

A WARNING

Hydrogen gas can be produced in a hot water system
that has not been used for a long period of time (ge-
nerally two [2] weeks or more). HYDROGEN GAS IS
EXTREMELY FLAMMABLE. It is highly recommend-
ed to open the hot water faucet in the kitchen for
several minutes before you use any electrical appli-
ances connected to the hot water system, such as a
dishwasher or washing machine. If hydrogen gas is
present, there will be an unusual sound, such as air
escaping through the pipe, as the hot water faucet is
opened. DO NOT smoke or introduce an open flame near
the faucet when it is opened.

Draining the Water Heater

To completely drain the water heater:

1) Cut the water heater gas supply (refer to Turn off
gas to appliance page 16).

2) Close the gas supply manual shut-off valve.

3) Close the cold water supply manual shut-off valve.

4) Connect one end of a garden hose to the water
heater drain valve and put the other next to a free-
flowing drain.

5) Open the drain valve by turning the knob counter-
clockwise ¥\ .

6) Open a hot water faucet to allow air into the system.

Vacation

If you are planning a vacation or other prolonged
absence, it is highly recommended to shut off the gas
supply and the cold water supply to the water heater.
This will save energy, protect against property damage
in the event the water heater leaks, and prevent the
build-up of hydrogen gas. If the water heater and piping
are exposed to freezing temperatures, they should both
be drained.
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Remember to check the water heater thoroughly after it
has been shut off for an extended period of time before
putting it back in operation. Make sure that the water
heater is completely full of water and that the cold water
supply manual shut-off valve is open, before lighting the
burner.

Getting Service for your Water Heater
If you are having problems with your water heater,
follow these three easy steps:

1) Consult the Troubleshooting Guide contained in
this manual (see page 22). It will guide you to the
most common problems experienced with a gas-
fired water heater. The solutions you find listed may
provide a quick and simple solution to your problem
and save you time and money.

2) If the solution listed in the Troubleshooting Guide
does not solve the problem or if your particular
problem does not appear in the guide, contact the
installer of the water heater or the local gas utility.

3) If you still cannot solve the problem, contact the
manufacturer’s Customer Service Department by
e-mail at service@giantinc.com or by telephone at
1-800-363-9354. To help serve you in a quick and
efficient manner, always have the following infor-
mation ready:

a) Model number.

b) Serial number.

c) Date of installation.

d) Where the water heater was purchased.

e) Complete address where the water heater
is installed.

f) A description of the problem.



Water Heater Assembly

1) Flue damper/Drafthood assembly
2) Drafthood
3) Flue damper motor
4) Flue damper paddle
5) Aquastat/Thermostat
6) Fuse
7) Transformer
8) Control module
9) Cold water inlet nipple
10) Ignitor wire
11) Pilot tube
12) Main gas valve
13) Pilot Assembly
14) Main burners
15) Drain valve
16) Clean-out cover gasket
17) Clean-out cover
18) Clean-out cover door
19) Hot water outlet nipple
20) Nipple (Temperature
& pressure-relief valve)
21) Temperature
& pressure-relief valve
22) Anode
23) Baffle

For all models except
UG65-360N and UG65-360NH

Burner Assemby
for low NOy model
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Water Heater Assembly For models UG65-360N and UG65-360NH

1) Flue damper/Drafthood assembly

2) Drafthood

3) Flue damper motor

4) Flue damper paddle

5) Thermostat -
6) Fuse

7) Transformer
8)

9)

10)

Control module
Cold water inlet nipple
Ignitor wire

11) Pilot tube

12) Main gas valve

13) Pilot Assembly

14) Main burners

15) Drain valve

16) Cleanout cover gasket
17)

18)

19)

20)

7) Cleanout cover
Cleanout cover door
Hot water outlet nipple

Nipple (Temperature
& pressure-relief valve)

21) Temperature

& pressure-relief valve
22) Anode
23) Baffle

,i‘ )
T
[ coan

e s,
'—/

AL |
0380 Baa]
A
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LED Diagnostic System

This water heater is equipped with an LED (light
emitting diode) diagnostic system, which is located in
the black electrical box on the front left hand side of the
water heater. The diagnostic system is designed to
give the user or qualified service technician, a visual
indication of the operational status of the different parts
of the water heater’s control system. A fast look at the

LED panel will identify where to begin troubleshooting
a non functioning water heater. A green light means
that the sequence is operating properly and a red light
means an on-going action or a problem with the
sequence.

* Before you start!

: Before you start troubleshooting your water
, heater, it is important to verify that all of the
« €lectrical connections are tight as wire con-
e« Nections can become loose during handling
e and transportation.

The LED’s are arranged on the panel
based on their order in the normal sequence
of operation. Each LED represents the fol-
lowing:

Il

POWER
ALIMENTATION

THERMOSTAT P

. IGNITION SEQUENCE
SEQUENCE D’ALLUMAGE

PILOT VALVE
SOUPAPE DE VEILLEUSE

ECO p

. MAIN GAS VALVE
CONTROLE AU GAZ PRINCIPAL

POWER
(refer to Part 1 of the Troubleshooting Guide)
When this green LED is illuminated:
- 120 VAC power is being supplied to the water heater.
- the “ON/OFF” switch is working properly.
- the 24 VAC transformer is working properly.
- the 2 A fuse is in good condition.

THERMOSTAT
(refer to Part 2 of the Troubleshooting Guide)
When this green LED is illuminated:
- the thermostat is calling for heat.
- 24 VAC power is being supplied to the flue damper
assembly.

IGNITION SEQUENCE
(refer to Part 3 of the Troubleshooting Guide)
When this green LED is illuminated:

- the thermostat has called for heat.

- the flue damper has fully opened.

- 24 VAC is being supplied to the pilot module.

- ignition sequence will begin.

PILOT VALVE
(refer to Part 4 of the Troubleshooting Guide)
When this green LED is illuminated:
- the pilot module is in the ignition sequence and is pro-
viding 24 VAC power to the ECO inside the thermostat.

ECO
(refer to Part 5 of the Troubleshooting Guide)
When this green LED is illuminated:
- the ECO (energy cut off or high limit) is closed and the
power is being supplied to the “PV” terminal on the
main gas valve.

MAIN GAS VALVE
(refer to Part 6 of the Troubleshooting Guide)
When this green LED is illuminated:
- the pilot module is providing 24 VAC between the “MV”
and the “MV/PV” terminals on the main gas valve.
- the main burner should be operating.
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“POWER” LED

Is 120 VAC power present at
branch circuit connections to BLACK
wire of switch and BLACK wire of

transformer?
T
|
Yes (———————-—-——-~-
I
|
vV V

Is 120 VAC power present between
BLACK wires to transformer?

Is 24 VAC power present between
BLACK and RED wires from transformer?

Verify 2 A fuse on electric
box. Is fuse in good condition?

Diagnostic LED panel is defective.
Replace.

Part 1

POWER »
ALIMENTATION

o=

THERMOSTAT >
__IGNITION SEQUENCE

stabbncE D acLumAce ™ | @
VALVE

PILOT
SOUPAPE DE VEILLEUSE » .

eco p> @

CONTROLE AU GAZ PRINCIPAL

MAIN GAS VALVE > .
|

Is green “POWER”
LED illuminated?

-No— — P

Flip switch to “ON” Position.
Is green “POWER” LED now illuminated?

~ — Yes — P

A 4

Electric power is being supplied to
water heater. “ON/OFF” switch is
working properly. 24 VAC
transformer is working properly.
2 Afuse is in good codition.

___________ N
Check circuit breaker or fuse and field
~ “No- - M connection of branch circuit wiring to leads
of switch. Repair or replace as required. Is
green “POWER” LED now illuminated?
T
|
NO _____________ i)
Replace switch. Verify that power is
— —-No- — p| present. Is green “POWER” LED now - —
illuminated?
T
|
___________ p
Replace transformer. Verify that power
— —No- — P is present. Is green"POWER” LED now - —
illuminated?
T
|
___________ |
Replace fuse. Is green “POWER” LED
— —No- — b . ) - -
now illuminated?
T
|
___________ p
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Part 2

“THERMOSTAT” LED

|
POWER »
ALIMENTATION ,

THERMOSTAT >

AN
IGNITION SEQUENCE » ‘
SEQUENCE D’ALLUMAGE

PILOT VALVE > .

SOUPAPE DE VEILLEUSE

eco p @

CONTROLE AU GAZ PRINCIPAL

MAIN GAS VALVE ’ .
|

Is green “THERMOSTAT” LED
illuminated?

Verify that power is being supplied to
water heater. Refer to
Troubleshooting Guide Part 1;
“POWER?, correct, if necessary. Is
green “THERMOSTAT” LED now illuminated?

Thermostat is calling for heat.
24VAC power is being supplied to flue
damper assembly.

T
. ¥ F
No : :
I
v | |
) ) ) . |
Is thermostat set at temperature Adjust thermostat to higher setting or wait | :
higher than water temperature in tank? = —-No— — > until water cools down. Is green -——-Yes-— — —
9 ’ “THERMOSTAT” LED now illuminated? :
T T |
| | |
Yes (————————-—-—-— No - =-=-=-=-=-=-=-==--= ! |
| | |
vV Vv |
. Verify that power is being supplied to water heater. !
Is 24¥¢$£;Y§;3§;i?$;;? wire No—{ Refer to Troubleshooting Guide Part 1; “POWER”, correct, | — — — — - Yes - — — -
’ if necessary. Is green “THERMOSTAT” LED now illuminated?
T |
! |
Yes | —--—---—------ NO- - === — = -
|
\ A /
Check continuity of Yellow wire between . -
Is 24 VAC power present at YELLOW | _ -Yes- — p{ thermostat terminal and plastic connector on - — —No- — »f Repair or replace wiring

wire terminal inside thermostat?

T

|
No

I

A 4

Thermostat is defective or out of
calibration. Replace.

diagnostic LED board. Is continuity “good”?

The diagnostic LED panel is defective.
Replace.

24
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Part 3
“IGNITION SEQUENCE” LED

|
|
|
|
|
A 4

Is “IGNITION SEQUENCE”
LED illuminated green?

PILOT
SOUPAPE DE VEILLEUSE

POWER |,
ALIMENTATION
THERMOSTAT >

. _IGNITION SEQUENCE
SEQUENCE D’ALLUMAGE

R MAIN GAS VALVE
CONTROLE AU GAZ PRINCIPAL

VALVE

Eco p

A 4

Thermostat has called for heat. Flue
damper assembly has fully opened. 24 VAC is

being supplied to pilot module.
Ignition sequence will begin.

Is flue damper assembly fully _ _Yes- Is spark ignitor operating? _
open? (Can you see sparks at the pilot?) ';
T A T :
| | | |
No f—————-- --Yes - —————— 4 No |
I | I | +
\ 4 I \ 4 | |
) Yes !
Check flue damper for obstruction. |- —No- | Is 24 VAC present between BROWN | !
Remove, if necessary. Is flue damper 24V wire and BLACK GND (24V) wire ! -~ :\\
fully open now? | = P connected to pilot module? o= |
|
T | T T :
| | | | o
No | Yes B No— — |
I | I |
4 | y |
Remove flue damper drive motor ! 1. Remove ignition cable and check for good Al
cover. Is green “CALL FOR HEAT” : continuity. Replace, if necessary. !
LED is illuminated? | 2. Check ignitor electrode gap for proper spacing : :
; | (1/8" to 5/32"). Correct, if necessary. | |
| ! 3. Examine ceramic insulator on pilot assembly | |
Nlo Yes for cracks. Replace if cracks are evident. : Yes
v ! [
| If all of above are satisfactory, replace pilot | |
Is 24 VAC power present : module. | IL
between YELLOW and | ! -
Yes BLACK wires in polarized I Yes
plug at flue damper LN NO— — — — — — __ !
| | |
assembly? | | |
T ! Y !
!
'L R Refer to Troubleshooting Guide Part 2; :
_______ [ “THERMOSTAT” to determine if thermostat| |
: : is operable. Repair or replace, if required. |
|
| |
Is green “IGN GAS PWR” LED | !
. ) - - Yes !
illuminated? ; |
|
|
T | |
| |
| v v
l-———=No------ > Flue damper assembly is defective. Replace.

25

Diagnostic LED panel is defective.
Replace.

Check continuity of BROWN and BLACK
wires between flue damper assembly
and pilot module. Is continuity “good”?

T

|
No

I

h 4

Repair or replace wiring harness.
Is “IGNITION SEQUENCE” LED
now illuminated green?

No
I

v

Pilot module is defective.
Replace.




Part 4
“PILOT VALVE” LED

|
|
|
|
|
A 4

SEQUENCE D’ALLUMAGE

SOUPAPE DE VEILLEUSE

CONTROLE AU GAZ PRINCIPAL

POWER
ALIMENTATION > .
THERMOSTAT P> | @
IGNITION SEQUENCE » ,
7

ECO ‘\

MAIN GAS VALVE ’ .
|

PILOT VALVE

Is “PILOT VALVE” LED illuminated green

?

Is spark ignitor operating? . DS Pilot module is in ignition sequence and is
(Can you see sparks at the pilot?) [ — -Yes: — b Is pilot flame burning? providing 24 VAC power to ECO inside thermostat.
T T
T | |
| | |
No : Yes
) .
v : v
1. Rem.ovtla ignition cablg and check for good | Diagnostic LED panel is defective. Verify gas supply to water heater.
continuity. Replace, if necessary. N. Replace. Ensure that all valves are open.
2. Check ignitor electrode gap for proper spacing 0 i
(1/8" to 5/32"). Correct, if necessary. \
3. Examine ceramic insulator on pilot assembly No

for cracks. Replace if cracks are evident.

Is 24 VAC present between ORANGE wire on
“PV” terminal and BLACK wire on GND(24V) on
pilot module

~»  Is24VAC present between WHITE
wire on”PV” terminal and BLUE wire on
“MV/PV” terminal on main gas valve?
- -Yes — —p

Is “IGNITION SEQUENCE” LED
illuminated green?

Pilot module is defective. Replace.

Is natural gas supplied to main gas
valve at a pressure between
5.0" wec and 14" wc?

FYes -

No
I

A 4
Is “ECO” LED illuminated green?

Yes
I

A 4

Main gas valve is defective.
Replace.

T
|
|
No :
|
| | Check

No main ga

(inside the thermostat) and “PV” terminal on

continuity of WHITE wire between ECO

s valve. Repair or replace wire, if needed.

Refer to Troubleshooting Guide Part 3;
“IGNITION SEQUENCE”.

Refer to Troubleshooting Guide Part 5; “ECO”.
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Part 5
“ECO” LED

. _IGNITION SEQUENCE
SEQUENCE D’ALLUMAGE
PILOT VALVE

‘SOUPAPE DE VEILLEUSE

N MAIN GAS VALVE
CONTROLE AU GAZ PRINCIPAL

POWER
aumenraion P (@
THERMOSTAT P> |@

> e

»,/

ECO

>‘6\

Is “ECO” LED illuminated green?

ECO is “OPEN”". Allow water in
tank to cool and ECO to reset. If ECO
again trips, thermostat / high limit is
defective. Replace as required.

Is “ECO” LED now illuminated?

T | Replace.
! |
No |
| |
A / I
|
Is pilot flame burning? ~ Yes — -
fmm— - ——
T |
t——-No - =— — — =

ECO is not tripped (it is closed)
and power is being supplied to “PV”
terminal on main gas valve.

Diagnostic LED panel is defective.

Refer to Troubleshooting Guide Part 3;
“IGNITION SEQUENCE”, and Part 4;
“PILOT VALVE”.
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Part 6
“MAIN GAS VALVE” LED

. _IGNITION SEQUENCE
SEQUENCE D’ALLUMAGE ’ .

PILOT VALVE
SOUPAPE DE VEILLEUSE » .

POWER ),
ALIMENTATION
THERMOSTAT >

Eco P ,

R MAIN GAS VALVE O/_
CONTROLE AU GAZ PRINCIPAL I N
Is “MAIN GAS VALVE” LED
i~~~ Nor———-—-—————+ . N el Yes — — — -
| illuminated green? |
v v
Is pilot flame burning? - — -Yes - — pf Is main burner on? F—-—-q Pilot module is providing 24 VAC
| between “MV” and “MV/PV”
: ! ! terminals on main gas valve.
No NP : Main burner should be operating.
IV v Yes
|
. - Is 24 VAC present between PURPLE wire |
Is spark ignitor operating ? ) = = on “MV” terminal and BLUE wire on |
(Can you see sparks at the pilot?) I “MV/PV” terminal on pilot module? | __,| Diagnostic LED panel is defective.
: : : T Replace.
|
| No |
| | | Y(?s
: \ 4 No A\
. . . I . . .
Yes Pilot module is defective. «--! Is 24 VAC present between PURPLE wire N Main gas valve is defective.
Replace. on “MV” terminal and BLUE wire on - Yes - Replace.

!
v

Check that gas control knob, on
main gas valve, is in on “ON” position.
If in “OFF” position, turn to
“ON” position.

“MV/PV” terminal on main gas valve?

T
No

A 4

Check continuity of PURPLE and BLUE
wires between pilot module and main
gas valve. Repair or replace as required.

28




ZEa\ )\ A\ )\ A\ AT\ A

ZEA\ A\ )\ )\ [\ [\ /A

a\ 2D\ A\ A\ A\ )\ AN\ A\ A\ A\ e A\ )\ A\

S O O S O O O S O O O O O O O 0 O O O O O O O i O i i S
e e A S S L A © R T L AT AT o LA ST L A TR T R LR S S .“...*.*.... s
7 = 2 £ =] 2 £ 34 £ s £ £ 2 £ 2 = 54 £ 2 2 2 |54 = £ |51 = |51 £ £
.\".n._..wm, - =5
e = )
e ==
e ==
pssc Py =
Preeile e e
/.."..m.mm mm//mmm “UONE[[EISUT J9JE SKEP (GF) OAY-KII0] UBY) J9JE] OU Youq pajiew pue  |E w.Mhubwwww_\.
.\_.‘.m“mwmno e Pp9[dwod aq pred KAyuelrem o) eyl 15933ns am ‘sANdSIp 10/29 UOISNJUOD AUB PIOAE 0} I9PIO U] “PaIdJJo Suraq spotrad Ajuerrem o) 10 J9SSI] AY) UL IS [[IM UONRIUAWNOOP SIY) 9onpoid 03 dunfre ] ‘wrepo Ajueirem e ssa001d 01 £)1ssaoou MWW/NMMM...
(e ® s19seyoInd Jo 90In0s [RUISLIO 3Y) JO UONBOO] PUE ‘31ep ‘duwreu Yy Suimoys aseyoind jo jooid e ‘pred Ajueirem ay) wnjal jou op nok Jy “pardoooe aq [[im (93exea] woly sagewep Surpnjour) safewep [eNUaNbasuod 1o [eudpIoul 10§ SWIe[d "MmVWV/\\\\ .“mw._.u‘.w
\‘\MWWWMMA"*X ON "PaINOUOY 3 JOU [[IM AJUBLIEA\ PAIIWIT JISeg PIBPUR)S SIY) Ul PaJRIS ST Jeym uey) 10y1o Ared piy) e AQ paioyjo ammeu Aue jo sanuelrem pardul Auy “Jeyaq s, JoInoenuewt 9y} Uo sANURLIEM 910 AUR 9YBW 0) PIZLIOYINE SI 3UO0 ON wwwwwmu.w“

e ’ ) =
hiesse ) SNOANVTTADSIN e =
éﬁ....v = (I, S50
pEEEs =72
\‘“ﬁm‘%@\n\ = ‘uone[eIsur jo porrad ayy Jo YISuS] oy 1940 AndsTp wWed Aueirem Aue 93s 0) [eNIUASS? ST paseydind sem 101y IJem oY) WOYM WOIJ Ssaursnqg Jo oded pue ‘oweu ‘jep oy} Mﬂmwmu.ﬂ
.r.."u.....u.wm < Surmoys aseyomd Jo JooIq “ISNeaY Ay} JO FUISED IPISINO AYY UO PUNOJ I LY SIQUINU [BLIAS 23 [SPOUI Y3 JABY 0} 2Ins e noK 10308y au Sur[eo o) zoud Jeyy 1sa83ns ap *T uondo “4Se6-£9€-008-T 10 £688-SH9 (+16) 18 Juaunredop  |[§e 5 Mmuw_..".../.
Sesise ¢ =%
UWWMNH” QOIAIAS JOWIOISNI S, IOINJORJNUB O} [[ed AeW NOA UOTRWLIOJUT AJURLIEM 10 ‘OSTY *SIJRAY IojeM INO SUI[PUEY IO[IEIAT IO ‘IO[ESI[OYM ‘I0JORIUO0D [2I0] JAYI0 AUE JOBIUOD ‘PAMO][0] oG Jouued aInpadoxd sty JT 1ajeay oy paseyoind “NO\NHW... %
=== . . . . ¢ ¢ =2
.M".wwmm M@ 3 Kot) WOYM WOIJ JOINJORJNURLI ) J0RIUOI [[IM II[TII IO ‘IO[eSI[OYM I0JOBIUOD Pres ‘uin) u "paseyoind sem I9)eay I0jem 9U) WOYM WOIJ IO[TR)AI JO ‘IS[esOYM ‘I0JOBIUOD INOK 0 IPEW o P[NOYS IITAISS AJUBIIem I0J wred Auy E H«W;W///& .M...nw...../.
(ot IIV'ID V AMVIA OL MOH =%
i =
s T,
mn.mmmm Hmm/\un “woxy Suruod st Judwoor[dal AY) WOYM WOIJ JA[IRI21 10 JOINGLISIP PIZLOYINE ) 0} walt paoe[dal o) Surtiyal Jo 1500 oY) Surpnour  [F=ra .M..W....../.
..#Mounﬁﬂw o5eyred [eoo] Aue Aed jsnw nog “sn £q Pojod[as Sk I9[IeIAI 0 JOINGLISIP PIZLIOYINE JUIIUIAUOD © 0] J1un Judwade[dar oy Jo $1s00 uonenodsuer) oy Aed [[1m sormoejnuew ay) ‘padejdar oq 0) pawdap si 1ed jusuodwod 10 10)edy I9em © J] = S
R . ==k
e S1SOD HNIIJIHS =
ST et
”w.mnuuﬁﬂw -Knpiqisuodsar moA are sasuadxa yons [y “19789Y Juswaor[dal B JO UONR[[BISUI-II IO ‘[RAOWAI ‘9IIAIIS 10 9suadxa Inoqe| AUB I9A0D 10U S0P AJuBLiem SIY], “H\O\oo\wm.._\
e ’ sk
mmm.wmrmmu ALI'TTAISNOJSHY 4NOIVT AIIATIS B a8 w.“....,../.
(L8 == U3
\“memMNO” '$9)e)S PATUN Y} IO BPRUR)) JO IPISINO PI[[ISUI ST 1YL oY) JT (7T m“mmwmm
m,".mmm.mmm. - “Surromp Aqrwey 9j3urs v ur waysAs Ajddns 1ajem [ediounuu 9y Ut 9AJRA YYD B 10/29 dAJRA Furonpar anssaid T .M.u...”m.,../.
_".w.mummmmm ® JO UONIPPE A} (IM INJI0 UED PUL YUL) JOUUT ) JO WONOQ ) SISIIAI A[ensn 21nssa1d 9AISS2IXD JO [NsaI AL, “(ISJOOE Surpaeoxa) a1nssaid 9AISS20Xa 03 anp uorsuedxa [RULIAY) JO 193130 Ay} paouLadxa sey 1edy o JT (11 MMWWWM%._\
.\_.“w.w = 'S J[e Je 91B[NOID 0) 221) ‘Ijem d[qeiod yim parjddns jou sT 19)eay oY) JO [0nU0d I Y1y Jo/2p Suneredo oy Jo Sumnes wnwrxew Yy Supaooxe sarjeraduwa) 10jem Je pajerado st 1ereay oy J1 (01 HHHH&M#“;
/.ﬂ..m..nm NMWWM»: *o3eyea] I9JeM JO JUAQ ) UT UTRIP SUIMO[-92I] B 0) JUIJE(Pe Po[eIsur 1ojeay 1ajem o) Suraey jou £q pasned oSewrep Aue o, R Mmm.m."_.u‘.w
\‘\wmhnnwﬂw *0)0 ‘SOATEA JAT[QI ‘S[ONUOD ‘SIUAW[A St yons “(s))red Juowaseder parordde L1010e] 10 opewr £10)0€]-UOU AU 1Ry o) 0) PAXYJe SutAey £q pasned anjrej 1o soSewep Kue of, =S
S ‘ . Sooae]
.r".wmmmé@“ ATess009U J1 ‘padedar 29 s1eaK 0M] AI0AD 20UO JSBA] JB PAYOYD 2q ISNW SIPOUR [y “SAWT) [[e J& JU.) Y} UI SOPOUL SUIIOM dIe 919 Jey) SuLInsse Jou £q 10/2p SOPOUL AU} JO [BAOWI oY) Aq Pasned aIn[rej 1o a5ewep Aue of, Bobs S .M..HM..../.
.,Mwnuﬂﬂ” “YUiIp 03 1y I9jem o) Surropuar jo asodind ay) 10§ pappe ASOY) UBY) IAYIO S[EITWAYD IO ‘QULIOTYO ‘J[es S YINS ‘SIATIPPL M\\Wﬂ.\ﬁum‘ww._‘.\\
\‘“«w”.uu S Aue Jnoyim 1ajem d[qeiod yim asn uey) 1210 10y 10 ‘rarnjoejnuew Yy £q pasoidde jou £310u9 JO (5)20IN0S I2YI0 10 3I1AJP FulAes-A31oud 1010 AUe yim uonoun(uod ur 12jeay oyl Surzinn £q pasned aIn[rey 10 agewep Aue O ==
(e i ) SUIZI[N AQ p e} P L =N
/.ﬁ.ucnoo/% *dn-pying Juswrpas 1o yue) rouut Adwa Ajpented 1o Adws ue yim 191eay oy Sunerado £q pasned ainjrey 10 d3ewep Aue Of, it - .sm...m‘.“..‘.‘\.
NS . i i SN
o ﬂww‘ . Pa[[eISUI Ua9q FurAry dA[eA Jar[aI-anssald 29 armjeradwa) pasordde ue Jnoyim 11eay oy Sunerado Aq pasned ainjrey 10 93ewep Aue Of, rW\U‘bnbw.
./..m...ww > *POD) JO $198 IAYI0 JO ‘TUIZAAIJ ‘SPOOY ‘oIl ‘JUIPIOE ‘asnqe Aq pasned aInjrej 1o a5ewep Aue of, e s ..“.u.."/.
‘«.MMWMHM *$9p0od Jurpyng [eoof 1o Teuoneu djqesrjdde Aue se [[om se sprepue)§ LA 10/2 VSO 0} WLIOJUOD JOU SI0P UOTR[[EISUT oY) JT V“m\\n\onw..w.‘&\
.\".m..mwﬂ. < ‘suononnsur pjuLid o) YIIM 9OUBPIOIIE UT JTUN Y urejurew o ‘ajerado ‘reysur Ai1odord 03 anyrej woly Sunnsal SUONOUNITEW IO S)IJOP O, B .y‘/.Mku' W.n.w"./.
e 1
N — ATddV LON TTIM AINVIIVM STHL i)
o= ==
m".n.ww.mm. WJM»W/\P\,W , *9A1)99JAP 2q 0} pawte]d red oy Jo Sunse) pue 1d10oar ay 10yje 1red Juswoaoedar e ysiung .«NJW///HMWM.”W/.
@,.mwuw.“wMI 14 Jormoeynuew 3y ‘9031d NFO poroidde K1030ey reurSuio ue 1o 90o1d opew £10308) asnoy-ur ue st 1red 9A199Jop pres papiaoid ‘uone[[eIsul [eUISLIO JO a1ep Y} Woly Jedk (1) GNO UM 9AT)JIP 2q 0] punoj st red juouodwod Aue J| ,I.\w.v\\A‘.mem.‘_
\-VWO”O”' ’ e,
ey g SLIVd ININOdINOD =SSN
\eoms = . T e
/ummmunrH,Q’ [readid [[im 9ye[d [LISS [9POW Y UO PIIBOIPUL AJBP Y} ‘PIUINIAL JOU ST PIed AJUBLIRAM PIes J] “9JBp UONB[[RISUL 3y JO SABP (Gi7) 9AY-ALIOJ UIYIIM IINJoRInULU dY) 0 Yorq JUdS pue pajd[dwod % <
«_.w.m..mm. - ) 9q 1snuwt pIed A[dar Ajueirem 9y, "Ja1eay 1ojem Juswaoe|dal oy ur parerodioour (syusuodwos feuonippe Aue 10y parjdde oq [[1a 93IBYOINS © ‘1OAMOY (11B3Y IJem [9pow d[qeredwod B YsIuIng o) JYSLI 9Y) SIAIISAI JINORNUBW Y} 3‘)#6
4.n“.w.mmo«¢%0m“ S[qe[TeAR J0u ST Juswaor[dar 10X Uk JT *paseyoind A[[eurSLo sem jrun oy woym woiy Aured ay) 01 papraoid aq [[1m 197eaY JaTeA Jusaordal & ‘UOTIE[[EISUI [RUISLIO Ot} JO JJEp Y JAE 451K (€) FEMHLL UIYIA S[Ie) yue) Jouur oy) J  |REas?
e SINV.L ¥ANNI HL =
%“S.on Fiszzron|
ot e
s Y e -
/...nm.wwwﬂ’” “19)eay [eUISLIO Ay JO Ajueliem 3y Jo uonesiqo ay) [[ynj 03 parjddns aq [[1m 1red jusuodwod 10 191vay IaYIOUL ‘9ANIJIP 3q 01 Juaunedap Sunsa) 2 uonsadsur :U\HN
.\_.“w..w.momowww\i 2 o £q punog st 1ed Juouodwos 10 19)eay I9jem JudAdLIdaI B ‘00UBISWINOIIO [ensnun A[WAIXS dwos 0} anp J] *paseydind jrun [eursuio 1od (1) aUo 0) pAIWI] ST sI9)eay IJem Juswooelder Jo Toquinu Ay, "AJueirem s 19)edy 1oem [euISiio ‘M.me
ém.m.....n :W//MOr: oy Jo uoniod parrdxaun oty ATuo A1res [im Kjuerresm opun parddns jred Jusuodwods 1o 1o1eaY I9jeM JudWodR[der AUR ‘IOULIN,] JUSWNOOP STY) UT PAUIINO SUOTIIPUOD PUE SULIA) A} 0) 102(qns dIYSUBUDIOM IO [RLIAJBUI UT QATIJOP 2q 0} WV\WW
e PAUTULINAP ST YOTYM 1red 10 19)eay] 19jem € 90e[dar 10 ITedar IOYIIS 0) UOTIOR QATIOALIOD ATRSSI0U Q) AYE) [[IM 1T ‘M0[aq PAqLIOSap sk porad Ajuelrem o) UM wWred AJuellem & JO UONEOYIIA 0 103[qns Jey) sjueliem JINjoeJnueul oy, =2
(e TVHANID . .
e
e
.\_.“ﬂ....w.#w\W\\J = SYAIVAH JHIVM TVIOIHININOD NO
S
s
Ve ALNVIIVM TALINIT JISVE AAVANVLS
G
eesesslE & 2] 2] 2] 2] £3 2] 2] 2] £ £ £ £ 2] 2] £ E3 3 3 £ £ 3 Ed 2 VA &2 B3 £ £ E3
T B B R BB B B R B B B s B BB R R R R B S B S R R B
SRl NG S W 0, s SV, W S Wk o, s S, Mo S ek S, s S, Wowe Sy ek N, 08 &%, N, 2008 S, W SV, e BN N, KO LR AL W IR XIS RN R AR
=27 £22 = NS NSNS S SN SN SN EEN SN SN SN EEENEENEE

== =



Notes :




