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Updated 8-30-24

Introduction
Servicing of marine engines and generator sets Failures begin with minor problems that are over-
presents unique problems. In many cases boats looked and become amplified when not corrected
cannot be moved to a repair facility. Marine engines during routine maintenance.
cannot be compared to the servicing of automobiles,
trucks or even farm equipment. Failures often occur As operator, it is your obligation to learn about your
in remote areas far from competent assistance. equipment and its proper maintenance. This is not a
Marine engines are taxed far more severely than comprehensive technical service manual. Nor will it
auto or truck engines; therefore, maintenance sched- make the reader into an expert mechanic. Its aim is
ules must be adhered to more strictly. to aid you in maintaining your unit properly.

Unit Identification

MODELS INCLUDED
This manual covers the operating instructions for:
M773LW3 and M77LW3G marine generator sets

Model numbers give the unit’s application, block model, aspiration, and RPM

M 773
—T L,W,G,3
— T I
M - Northern Lights marine 4 Model number of engine block L - Long stroke
generator set Bore Cylinders T | W - Auxiliary Winding in Generator
77 mm 3 End

G - GEM series base frame
3 - US EPATier Il compliant at 60 Hz

M773LW3 _Northern Lights marine generator set with a 773 engine, PX-309K2 generator end, AVR, US EPATier Ill at 60 Hz.

M773LW3G | = Northern Lights marine diesel generator set with a 773 engine, PX-309K2 generator end, GEM series,
US EPA Tier Il at 60 Hz.

Serial Numbers

o), e) Your set has three serial numbers: (1)an engine number stamped

NORTHERN LIGHTS on the block, (2)a generator plate, and (3) a generator set plate.

Use the serial number on the generator set plate when ordering parts
;e:;a'l NN°' or in correspondence. The generator set plate is found on the service
ode 0. . . .
side of the generator and resembles the drawing in Figure 1.

Northern Lights
4420- 14th Ave. NW
Seattle, WA 98107

o
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Warranty

A warranty registration certificate is supplied with your set. It entitles the original purchaser of our equipment

to a warranty covering material or assembly faults. The extent of coverage is described in the Limited Warranty
Statement. We recommend that you study the statement carefully.

NOTE: If the warranty is to apply, the servicing instructions outlined in this manual must be followed. If further
information is needed, please contact an authorized dealer or the factory.

Safety Rules

DANGER: Northern Lights generator sets and /or any other diesel powered equipment provided by NLI is not provided
with ignition protected components, and therefore is not to be installed in the presence of combustible gases having a
flash point of 43.3 Degrees C (110 Degrees F) or lower, such as Gasoline, Propane, Natural Gas or other similar fuel
sources.

A NOTICE: Accident reports show that careless use of engines causes a high percentage of accidents.
You can avoid accidents by observing these safety rules. Study these rules carefully and enforce them on the job.

IMPORTANT SAFETY INSTRUCTIONS. repair parts include the current safety signs. For
Electromagnetic equipment, including generator sets replacement signs, proper placement of safety signs
and their accessories, can cause bodily harm and or clarification on any safety issue, consult your

life threatening injuries when improperly installed, Northern Lights dealer or the factory.

operated or maintained. To prevent accidents be aware  There can be additional safety information contained
of potential dangers and act safely. on parts and components from outside suppliers

that is not reproduced in this manual. Consult the
READ AND FOLLOW ALL SAFETY suppliers for additional safety information.
INSTRUCTIONS IN THIS MANUAL,

PRIOR TO THE INSTALLATION Learn how to operate the machine and how to use
OF ANY GENERATOR SET OR the controls properly. Only trained personnel should
ACCESSORY. KEEP THESE operate machines, or work on or around them.
INSTRUCTIONS FOR FUTURE
REFERENCE. Keep you machine in proper working condition.
UNAUTHORIZED MODIFICATIONS TO THE
Recognize Safety Symbols and Instructions MACHINERY MAY IMPAIR ITS FUNCTION

In addition to the information found in this section, this AND SAFETY PARAMETERS.
operator’s manual uses three different signal words to

outline potential dangers of a specific nature. Prevent Bypass and Accidental
Starting

ﬂ DANGE DANGER indicates a hazardous situation which, if
not avoided, will result in death or serious injury. ' WARN I N G
L]

WARNING indicates a hazardous situation which, if

m not avoided, could result in death or serious injury. Do not start engine by shorting across start terminal.

CAUTION indicates a hazardous situation which, 1 1 1 1 1 1
A CAUTION if not avoided, could result in minor or moderate Englpe Wlll start if normal Clrcultry.ls bypassed’
injury. creating a hazard by runaway machinery.
Follow All Safety Instructions o Start engine only from operator’s station.

Carefully read and understand
all safety messages in this
manual and on your machine’s
safety signs. Keep signs in
good and clean condition.
Replace missing or damaged
signs. Be sure new equipment components and

OM773LW3 1/25
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Safety Rules (Continued)

Handle Fuel Safely - Avoid Flames

Diesel is highly flammable and should be treated with
care at all times. Do do not refuel while smoking or
when near sparks or open flame.

ALWAYS STOP ENGINE BEFORE FUELING
MACHINE. Always fill
portable fuel tank outdoors. @ o
Never fuel a hot engine.

Prevent accidental
discharge of starting fluids

by storing all cans in a

cool, safe place, away

from sparks or open flame. Store with cap securely
on container. Never incinerate or puncture a fuel
container.

Prevent fires by keeping machine clean of accumulated
trash, grease and debris. Always clean any spilled fuel
as swiftly as possible. Do not store oily rags, which
can ignite and burn spontaneously.

Be prepared if a fire starts. Keep a first aid kit and fire
extinguisher handy. Keep emergency contact numbers
for fire department, doctors, ambulance and hospital
near the telephone.

Service Machines Safely

Do not wear a necktie, scarf, necklace, rings or other

jewelry, or any loose clothing
when working near moving
parts. Tie long hair behind your
head. If any of these items get
caught in moving machinery,
severe injury or death could
result.

o)
e}

Check for any loose electrical connections or faulty
wiring.

Look completely around engine to make sure that
everything is clear before starting.

Wear Protective Clothing

To prevent catching anything in moving machinery,
always wear close fitting clothes and safety

equipment appropriate

Prolonged exposure

to loud noise can

cause hearing loss or
impairment. Wear &g
suitable authorized

hearing protection, (2

to the job. * 4@

o
@
L.

A _-
such as earmuffs or plugs to protect against loud
noises.

Operating equipment requires the full attention of the
operator. Do not use radio or music headphones

while operating machinery.
Practice Safe Maintenance

A CAUTION

Understand all service
procedures before starting work.

Py

Keep area clean and dry. Never lubricate, service, or
adjust machine while it is in operation.

Keep hands, feet and clothing away from power-
driven equipment. When shutting down an engine,
disengage all power and operator controls. Allow
the engine to cool completely before beginning any

service work.

Securely support any machinery elements that must
be raised for service work with support or lifting
machinery specifically intended for that purpose.

Keep all parts in good conditions and properly
installed. Fix damage immediately. Replace any
worn or broken parts. Remove any build up of

grease, oil or debris.

Disconnect battery ground cable (-) before making

any adjustments or service work.

OM773LW3 1/25
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Safety Rules (Continued)

Stay Clear of Rotating Drivelines

Entanglement in rotating
drivelines can cause serious
injury or death. Keep
shields in place at all times. Make sure that rotating
shields turn freely in pace with the drivelines.

@,

<l

Do not wear loose fitting equipment around rotating
drivelines. Stop the engine and make sure that

all moving parts have stopped before making any
adjustments, connections, or performing any other type
of service to the engine or other driven equipment.

Install all Safety Guards

| WARNING BT < g
Direct contact with rotating I . G‘ "

fans, belts, pulley and drives
can cause serious injury.

Keep all guards in place
at all times during engine
operation.

Wear close-fitting clothes. Stop the engine and be
sure all fans, belts, pulleys and drives are stopped
before making adjustments, connections, or cleaning
near fans and their components.

Do not allow anything on your person to dangle into
or come in contact with a moving fan, belt, pulley or
drive. Fans can act as vacuums and pull materials
up from below, so avoid that area as well while in
service.

Safe Battery Handling

Prevent Battery Explosions

Battery gas is highly flammable. Battery explosions
can cause severe injury or death. To help prevent
battery explosions, keep sparks, lighted matches
and open flame away from the top of battery. When
checking battery electrolyte level, use a flashlight.

Never check battery charge
by contacting the posts with
a metal object. Use a volt-
meter or hydrometer.

Frozen batteries may explode
if charged. Never charge

a battery that has not been
allowed to warm to at least
16°C (60°F).

Always remove grounded (-) battery clamp first and
replace ground clamp last.

Sulfuric acid in battery electrolyte is poisonous and
strong enough to burn skin, eat holes into clothing and
other materials, and cause blindness if splashed into eyes.

To Avoid Hazards:

» Fill batteries only in well-ventilated areas.

» Wear appropriate eye protection and rubber gloves.
» Never use air pressure to clean batteries.

» Wear appropriate ventilation equipment to avoid
inhaling fumes when adding electrolyte.

* Do not spill or drip electrolyte.

* Use correct jump-start procedure if required.

If acid is spilled on skin or in eyes:

1. Flush skin with water.

2. Apply baking soda or lime to
help neutralize acid.

3. Flush eyes with water for
15-30 minutes.

4. Get medical attention
immediately.

If acid is swallowed:

1. DO NOT induce vomiting.

2. Drink large amounts of
water or milk, without
exceeding 2 liters
(2 quarts)

3. Get medical attention

immediately

Battery posts, terminals, and related accessories

can contain lead and lead compounds, chemicals
known to the State of California to cause cancer and
reproductive harm. Wash hands after handling.

OM773LW3 1/25
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Safety Rules (Continued)

Handle Chemical Products Safely

Direct exposure to hazardous
chemicals can cause serious
injury. Among the potentially
hazardous chemicals that may be
used with Northern Lights
products are lubricants, coolants,
paints and adhesives.

All potentially hazardous chemicals come with a Material
Data Safety Sheet (MSDS). The MSDS provides specific
details on chemical products, including physical hazards,

safety procedures and emergency response techniques

Read and understand the MSDS for each chemical before
you start any job that includes it. Follow the procedures
and use appropriate equipment exactly as recommended.

Contact your Northern Lights dealer or Northern Lights
factory for MSDS’s used on Northern Lights products.

Work in Well Ventilated Areas

A CAUTION

Exhaust fumes from engines contain carbon monoxide
and can cause sickness or death. Work in well ventilated
areas to avoid prolonged exposure to engine fumes. If'it
is necessary to run an engine in an enclosed area, route
the exhaust fumes out of the area with an approved, leak
proof exhaust pipe extension.

Remove Paint Before Welding or Heating

Hazardous fumes can be
generated when paint is heated
by welding, soldering or using a
torch. To avoid potentially toxic
fumes and dust, remove paint
before heating.
* Remove paint a minimum of 100 mm (4 in.) from the
area that will be affected by heat.
* If paint cannot be removed, wear an approved respirator.
* [f you sand or grind paint, use an approved respirator.
* [f you use solvent or paint stripper, remove stripper
with soap and water before welding. Remove
solvent or paint stripper containers from the area.
* Allow at least 15 minutes for fumes to disperse
before welding or heating.

Do not use a chlorinated solvent in an area where
welding will occur. Work only in areas that are well
ventilated. Dispose of paint and solvent properly.

Service Cooling System Safely

X

Opening a pressurized cooling Qi
system can release explosive fluids )\ {1{1~//¢
and causing serious burns.
Before opening any pressurized
cooling system, make sure the
engine has been shut off. Do
not remove a filler cap unless it is cool enough to
comfortably grip with bare hands. Slowly loosen cap to
relieve pressure before opening fully.

Avoid High Pressure Fluids

Relieve pressure prior to
disconnecting pressurized
lines. Escaping fluid under
pressure can penetrate the
skin causing serious injury.
Always relieve pressure before disconnecting
hydraulic or other pressurized lines. Tighten all
connections firmly before re-applying pressure.

If searching for leaks, use a piece of cardboard.
Always protect your hands and other body parts from
high-pressure fluids.

If an accident occurs, see a doctor immediately. Any
high pressure spray injected into the skin must be
removed within a few hours to prevent the risk of
gangrene or other infection.

Avoid Heating Near Pressurized Fluid Lines

Flammable spray can be generated
by heating near pressurized fluid
lines, resulting in severe burns and
bodily injury. Pressurized lines
can rupture when heat goes beyond
the immediate flame area. Do not weld, solder or use
a torch or open flame near pressurized lines or other
flammable fluids.

-
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Safety Rules (Continued)

Do Not Open High-Pressure Fuel System
ADANGER
Many Northern Lights engines use high-
A pressure fuel injection. High-pressure fluid
remaining in fuel lines can cause serious
injury. Do not disconnect or attempt
any repair of fuel lines, sensors, or other
components between the high-pressure fuel pump
and nozzles on engines with high pressure fuel
systems.
ONLY AUTHORIZED TECHNICIANS CAN

PERFORM REPAIRS ON AN HIGH PRESSURE
FUEL INJECTION SYSTEMS.

Avoid Hot Exhaust

Avoid exposure to and physical

contact with hot exhaust gases. Exhaust parts
and streams can reach high temperatures during
operation, leading to burns or other serious injury.

Cleaning exhaust filters can also lead to exposure to
hot exhaust gas and the injury risk associated with
it. Avoid exposure to and physical contact with hot
exhaust gases when cleaning exhaust filters.

During auto or manual/stationary exhaust filter
cleaning operations, the engine will run at
elevated temperatures for an extended period of
time. Exhaust parts and streams can reach high
temperatures during operation, leading to burns or
other serious injury.

Avoid Harmful Asbestos Dust

Inhaling asbestos fibers may
cause lung cancer. Avoid
breathing any dust that may

be generated when handling
components containing asbestos
fibers, including some gaskets.

The asbestos used in these components is usually
found in a resin or otherwise sealed. Normal
handling of these components is not dangerous,
as long as airborne dust containing asbestos is not
generated.

i,
E—

Avoid creating dust. Never use compressed air for
cleaning. Avoid brushing or grinding materials
containing asbestos. When servicing, wear an
approved respirator. A special vacuum cleaner is
recommended to clean asbestos. If this vacuum is not
available, apply a mist of oil or water on the material
containing asbestos. Keep all bystanders away from
any area where asbestos dust may be generated.

Use Proper Lifting Equipment and Techniques

Lifting heavy components incorrectly
can cause severe injury or damage

to machinery. Avoid unbalanced
loads. Do not use lifting eyes. Lift
the generator set using lifting bars inserted through
the lifting holes on the skid. Follow all recommended
removal and installation procedures in this and
associated Northern Lights manuals.

Use Proper Tools

A CAUTION

Makeshift tools and procedures
can create safety hazards.
Always use appropriate tools for the job.

o

Use power tools only to loosen threaded parts and
fasteners. For loosening and tightening hardware,
always use the correct sized tools.

Do not use US measurement tools on metric
fasteners, or vice versa. Use only service parts that
meet Northern Lights specifications.

Dispose of Waste Properly

A CAUTION

Disposing of waste improperly can threaten the
environment and lead to unsafe working conditions.
Potentially harmful waste used in Northern Lights
equipment can include oil, fuel, coolant, filters and
batteries.

Use leakproof containers to drain fluid. Do not
use food or beverage containers that may mislead
someone into drinking from them.

Do not pour waste onto the ground, down a drain or
into any water source.

OM773LW3 1/25
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Lock Out / Tag Out Procedures

Scope

During maintenance, repairs or retooling of a Northern Lights generator set, simply turning the machine off or unplugging
it while it is being worked on does not give enough protection to others who are not performing the maintenance or
repair. Many serious accidents happen when someone thought the machine was turned off, or all of its energy was

safely blocked or released.

General Policy
A CAUTION

To avoid dangerous or hazardous situations, refrain from
any of the following:

* Removing or bypassing a guard or other safety device
* Placing any part of your body in a position where you
could be caught by moving machinery.

* Cleaning or oiling machinery when in operation.

* Adjusting circuits, chillers, pumps, air handlers, valves,
circuit breakers or fans while in operation.

» Working on piping or high pressure systems.

Lock Out/Tag Out Instructions -
Electrical Equipment

Be sure the equipment's ON/OFF switch is in the OFF
position and is unplugged from any electrical source before
attempting to perform any type of work on the equipment.
Obtain an electrical plug cap cover with a lockset. Secure
the plug terminal end using the electrical plug lockout cap.
Lock the cap and retain the key.

If the equipment is directly wired into an electrical box with
a shut off switch, obtain a lock pad and/or the appropriate
colored tags and place the lock and tag through the shut
off lever. Retain the key until the repair is completed and
the machine is safe to start. Be certain the shut off lever
is in the OFF position before restarting. NEVER give a
lock out key to unauthorized personnel.

If the equipment is directly wired into an electrical box
without a shut off switch and lock out capability, then a
circuit breaker lock out will be required. Obtain a circuit
lock and tag set. Install the lock onto the circuit breaker
box. Ensure the unit ON/OFF switch is in the OFF position
before restarting.

Lock Out/Tag Out Instructions -
Pneumatic and Hydraulic Equipment

For servicing pneumatic and hydraulic equipment, the
following additional procedures must be implemented,
following completion of lock out/tag out procedures for
the unit to be serviced:

Shut off air, water or supply valves at the equipment to
be serviced.

Check the local bleed-off point for completed release of
pressurized air, water or oil.

If shutting off of air, water or other material cannot be
achieved at the local supply valve, shut off valves further
back in the system and re-check the bleed-off point until
complete shut-off is achieved.

Affix a DO NOT OPERATE tag to each valve handle that
requires shut off. Each DO NOT OPERATE tag must be
signed and dated by the authorized technician servicing
the equipment.

Lock Out/Tag Out Instructions -
Air Hose Connected Pneumatic Equipment

Equipment connected to the compressed air system
through an air hose with a detachable fitting must be
shutdown and unplugged. Excess air must be bled prior
to removing the air hose, prior to any maintenance or
repair activities.

Affix a DO NOT OPERATE tag to the air hose near the
detachable fitting. Each DO NOT OPERATE tag must be
signed and dated by the authorized technician servicing
the equipment. Check that the equipment cannot be
operated by activating the ON switch.

Stored Energy

Immediately after applying Lock Out or Tag Out devices,
ensure that all potentially hazardous stored or residual
energy is relieved, disconnected, restrained and otherwise
rendered safe.

A CAUTION

Verify the machinery or equipment is actually isolated and
de-energized prior to beginning work on a machine or on
equipment that has been locked out.

A CAUTION

Follow the procedures below prior to restoring energy:

* Ensure that all machinery or equipment is properly
reassembled. Inspect the machinery or equipment to
verify non-essential items have been removed.

» Ensure that all personnel are safely outside danger
zones. Notify personnel that lock out/tag out devices have
been removed and energy will be reapplied.

* Only authorized personnel may remove lock out/tag out
devices or notices.

OM773LW3 1/25
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Marine Generator Component Locations

Figure 1 (right): Service side M773LW3G

(S/N: 7732-54637 and above)

L
*®

L ]
o

1. Generator control box
2. Coolant recovery bottle
3. Fuel filter

4. Air filter housing

5. Fuel lift pump

6. Fuel injector

7. Lube ail fill, top

8. Coolant fill 14. Oil dipstick

9. Injection pump 15. Oil filter

10. Stop solenoid 16. Fuel manifold

11. Lube oil fill, side 17. Control panel plug

12. Sea water pump 18. AC circuit breaker for AVR
13. Lube oil drain 19. DC circuit breaker

0k Figure 2 (left): Non-service side
Bl [ - M773LW3G (S/N: 7732-54367 and above)

. L%
== nortHerN LichTs [l 3
,
|
=

20. Heat exchanger end caps
21. Expansion tank

22. Starter

23. Exhaust elbow

24. Vibration mount

25. Alternator

26. Belt guard

OM773LW3 1/25
10




Updated 10-19-20

Figure 3 (right): Service side M773LW3

(up to S/N: 7732-54636)

1. Generator control box
2. Coolant recovery bottle
3. Air filter housing

4. Fuel filter

5. Fuel lift pump

6. Fuel injector

7. Lube oil fill, top

Marine Generator Component Locations

8. Coolant fill

9. Injection pump
10. Stop solenoid
11. Lube oil fill, side
12. Sea water pump
13. Lube oil drain

* Shown with round “Merc” style plug. Plug type may vary.

14. Fuel manifold
15. Oil dipstick

Figure 4 (left): Non-service side M773LW3
(up to S/N: 7732-54636)

20. Heat exchanger end caps
21. Expansion tank

16. Lube oil filter 22. Starter

17. Control panel plug * 23. Exhaust elbow
18. AC circuit breaker for AVR 24. Vibration mount
19. DC circuit breaker 25. Alternator

26. Belt guard

OM773LW3 1/25
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Control Panels

R 1. SHUTDOWN BYPASS-PREHEAT SWITCH

BYPASS START it g waler BY S Var ey

crne doamaie Tog you ~emutl

There are two functions built into this switch:

1. Preheats the fuel before beginning the starting
process. Press switch 10 seconds before

attempting start-up.

2. Bypasses the safety shutdown feature during
starting process. Keep switch engaged while starting
engine and for up to five seconds afterwards, allowing
oil pressure to build beyond shutdown set point.

2. ENGINE CONTROL SWITCH

To start the engine, hold this switch in the START
position until the engine is running.

NOTE: Excessive cranking of marine sets equipped
with water lift muffler systems can cause engine
damage.

After the engine starts, release the switch and it will
return to RUN position. To stop the engine, hold the
switch in the STOP position.

NOTE: The rocker switch is used on Series I panels
only, and has a light that glows when the set is running.

3. HOUR METER

Keeps track of engine running time.

4. OIL PRESSURE GAUGE

Shows the oil pressure in the engine lubricating system.

5. WATER TEMPERATURE GAUGE

Registers the temperature of the cooling water.

Figure 6: Series 3 Generator Control Panel

6. D.C. VOLTMETER

When the engine is stopped, the voltmeter indicates the
condition of the battery. When the engine is running,
the voltmeter indicates the voltage output of the
alternator.

OM773LW3 1/25
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Operating Procedures

BREAK-IN PERIOD

The first 100 hours on a new or reconditioned
engine are critical to its life and performance.
Operate the engine under various conditions,
particularly heavy loads to help seat engine
components properly. 50% load is required; 75% is
preferred.

Constantly check the engine temperature and oil
pressure gauges (sets with Series 3 or 4 panels).
Oil consumption is greater during break-in as
piston rings take time to seat.

Break-In Oil Changes: Change engine oil and
filter at 50 hours. Change oil and filter again at
100 hours, then at every 200 hours (consult
Lubricants section for oil recommendation).

BEFORE STARTING

1.

Check the water level by removing the pressure
cap from the expansion tank or radiator. In order to
give the cooling water an opportunity to expand,
the expansion tank should be full. Overflow bottle
should be half full.

A

Do not open the filler cap when the engine is
warm. Opening a warm filler cap can cause
severe burns.

2. Check the oil level in the crankcase with the

dipstick. The oil level must be in the waffled area on
the stick. Never allow the level to go below this area.
Always add the same viscosity of oil as is already in
the crankcase. Do not remove dipstick when engine
is running.

Check the fuel tank level and open any fuel valves.
Check and clean the sea strainer and reopen the sea-
cock.

Place the battery switch in the ON position.

NOTE: The battery switch must always be kept
ON while the engine is running. If the switch is
turned OFF while the engine is running, the battery
charging regulator could be ruined.

STARTING

Hold the Shutdown Bypass-Preheat switch in the
ON position for 10 seconds before starting a cold
engine. Holding the switch too long can burn out the
glow plugs. This step is not necessary if the engine is
already warm.

While holding the Shutdown Bypass-Preheat switch
in the ON position, push the Engine Control switch to
the START position.

As soon as the engine starts, release the start switch
and continue to hold the bypass/preheat switch for
up to five seconds. Do not crank the starter for more
than 10 seconds consecutively. If the engine fails to
start with the first attempt, be sure that it has stopped
completely before re-engaging.

NOTE: Excessive cranking of the starter on Marine
sets equipped with a water lift muffler can cause
engine damage. If the engine does not start after three
10-second cranks, close the sea-cock, and remove the
impeller from the raw water pump. This will prevent
the muffler from filling with water and backfilling the
exhaust line and engine. Once the engine starts, shut
it off immediately and re-install the impeller and open
the sea-cock. Re-start the engine and check the exhaust
overboard outlet for gushes of water.

OPERATING

1.

Units with Series 3 Control Panels: check gauges
often. Oil pressure must be above 15 PSI. The D.C.
voltmeter should read between 11 and 15 volts at 80°F
(25°C) ambient temperature. The coolant temperature
gauge must be between167°F and 194°F (75°C to
90°C). Check the A.C. voltage and frequency meters
(Series 4 panel). If the gauges deviate from normal
levels, shut down the generator set and investigate.
After starting, add electrical load up to 50% for first
few minutes. Load normally after 5 minutes.

STOPPING

—_—

W

Remove electrical load from the generator set.

Run the engine for a 3 to 5 minute cool down period.
Move the Engine Control switch to the STOP position
momentarily.

Close the sea-cock, fuel valve, and battery switch.

OM773LW3 1/25
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Operating Procedures

SHUTDOWNS AND ALARMS

Generator sets have shutdown systems to stop the

engine in the event of high water temperature, low oil

pressure or high exhaust temperature.

a. Other alarms and shutdowns are available as

optional equipment.

Contact your Northern Lights dealer for

troubleshooting assistance if not equipped with

optional gauge panels.

If optional gauge panels are installed, do the

following when your warning or shutdown system is

activated:

a. Engage the preheat switch to check the temperature

gauge, if installed.

b. If above 205°F (96°C), use the Troubleshooting
Guide on page 32 to isolate the cause of the
overheat.

ADANGER

Do not open the filler cap when the engine is

A warm. Opening a warm filler cap can cause

severe burns.

c. Make repairs. Restart your generator set after the
temperature gauge registers below 200°F (94°C).

d. Watch the temperature gauge regularly and
turn off the unit if the temperature rises above
205°F (96°C) on Marine units. Repeat trouble-

shooting.

If shutdown is activated and the temperature gauge

shows temperature within normal temperature range:

a. This shutdown could have happened because of
a too high exhaust temperature. This could have
been caused by a damaged impeller or a partially
blocked sea water strainer. Check the sea water
strainer first. If it is clear, then check the
condition of the sea water pump impeller.

b. Check the engine crankcase oil level.

c. Ifthe oil level is low, fill with recommended
lubricating oil and restart. Watch the oil pressure
gauge carefully and shut off the engine if it does
not show a normal reading (20-60 PSI) after a
few seconds of operation.

d. If the oil level is normal, DO NOT restart the
engine. Call your dealer for assistance.

SPARE PARTS

Northern Lights recommends that you keep the
following spare parts on hand for field service. The
parts are available from your local Northern Lights
dealer. Marine models have optional “On-Board-
Kits,” a handy box that contains the most common
parts you will need.

Northern Lights standard spare parts kit (P/N
38-08605)*

contains:

Primary and secondary fuel filter elements
. Oil filters

Air filter element

. Drive belt

Thermostat and gaskets

Raw water pump impeller with gaskets

. Water pump cover o-ring

. Rocker arm cover gasket

@ Mo o o

Intended for long-distance cruisers, Northern Lights
world class spare parts kit (P/N 38-08612)* contains:
. Primary and secondary fuel filter elements
. Oil filters
. Air filter element
. Drive belt
. Thermostat and gaskets
Raw water pump impeller with gaskets
. Water pump cover o-ring
. Rocker arm cover gasket
Wet elbow and gasket
Injector assembly
. 12v glow plug
1. Gasket set
m. Fuel lift pump and mtg. gasket
n. Relay, SPDT 12v 50A
0. Workshop manual

s Do o a0 o

*- For use with M773LW3 and M773LW3G generator sets with heat
exchangers. Consult your Northern Lights dealer for your unit’s
specific spare parts requirements.

OM773LW3 1/25
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Servicing Schedule Chart

The Servicing Schedule Chart below shows the intervals required for proper maintenance of your generator set. More
detailed coverage of each Service Point (SP) is listed on the page noted in the ‘page’ column.

DAILY:
SP1  Check oil level in engine
SP7  Check primary fuel filter
SP10 Check cooling water level

AFTER FIRST 50 HOURS:
SP2/3 Change engine oil and filter

AFTER FIRST 100 HOURS:
SP2/3 Change engine oil and filter

EVERY SIX MONTHS:
SP2/3 Change engine oil and filter
SP17 Service/clean siphon break

EVERY 100 HOURS:
SP5  Check v-belt tension
SP18 Check electrolyte level in batteries

EVERY 200 HOURS:
SP2/3 Change engine oil and filter
SP4  Check air cleaner

EVERY 200 HOURS:
SP19 Check condition of batteries

EVERY 500 HOURS:
SP8  Change primary fuel filter element
SP9  Change secondary fuel filter

EVERY 1000 HOURS:
SP4  Change air cleaner element
SP6  Check valve clearance
SP12 Check injectors

EVERY 2500 HOURS:
SP13 Check fuel injection pump
SP11 Check and flush cooling system
SP14 Check and clean heat exchanger

(if equipped) SP15 Change impeller in raw water pump
SP16 Check exhaust elbow
After | Every | Every [ Every | Every Every | Every
SERVICE 50 + 100 6 100 200 500 1000 2500
POINT | PAGE | OPERATION DAILY | Hours |Months| Hours | Hours | Hours Hours | Hours
ENGINE:
SP1 16 Check oil level L4
SP2 16 Change engine oil 1) L4
SP3 16 Change lube oil filters 1)
SP4 17 Check air cleaner 2)
SP4 17 Change air cleaner 2) L4
SP5 17 Check V-belt tension 3) 4 L4
SP6 17 Check valve clearance 2) 4) L L
FUEL SYSTEM:
SP7 18 Check primary filter (Racor) 4) 5) L4
SP8 18 Change primary filter element 4) 5)
SP9 18 Change secondary fuel filter 2) 5)
SP12 20 Check injectors 2) 5) 6) b
SP13 20 Check fuel injection pump 7) L
COOLING SYSTEM:
SP10 19 Check cooling water level b
SP11 19 Check and flush cooling system
SP14 22 Check and clean heat exchanger
SP15 22 Change impeller in raw water pump 2) 5)
SP16 22 Check exhaust elbow
SP17 22 Service/clean siphon break L4
ELECTRICAL SYSTEM:
SP18 23 Check electrolyte level in batteries 2) L4
SP19 23 Check condition of batteries 2) L
OUT OF SERVICE:
SP20 23 Winterizing or out-of-service 5)

1) Perform oil changes every six months, even if hour level has not been

reached.

2) Perform all maintenance every two years at minimum, even if hour level has

not been reached.

3) Check daily by pressing belt with finger. Make full visual inspection at least

once a year.

4) After first 50 hours, then at 100 hours, then every 200 hours.
5) Whenever necessary.
6) Clean injection nozzles every 1500 hours.

7) For EPA emission standards fuel nozzle needs to be cleaned every

1500 hours, the fuel nozzle and fuel pump need to be cleaned,

adjusted, or repaired every 3000 hours, and the quality guarantee for
these parts is 1500 hours or 2 years.

OM773LW3 1/25
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Servicing

LUBRICATION - GENERAL

. Use only clean, high quality lubricants stored in clean

containers in a protected area.

Use the most current API service category diesel rated
oil. Northern Lights recommends the use of multi-
viscosity oil.

3. Use the proper weight oil for your average operation
temperature.
Air Single Multi-
Temperature Viscosity Viscosity
Above 32°F SAE30W | SAE 15-40W
(0°C)
-10 to 32°F
(-23 to 0°C) SAE 10W SAE 10-30W
Below -10°F
(-23°C) SAE 5W SAE 5-20W

Figure 7: Lube Oils

4.

Some increase in oil consumption may be expected
when SAE 5W and SAE 5-20W oils are used. Check
oil level frequently.

Never put additives or flushing oil in crankcase.

SP-1. CHECKING OIL LEVEL

Check the oil level in the crankcase with the dipstick.
The oil level must be in the waffled area

on the stick. Never allow the level to go below this
area. Follow the lubrication recommendations above.

SP-2. OIL CHANGES

® =W

9.

The set is delivered with special break-in oil.

Change the engine oil and oil filter after 50 hours

of operation. Use diesel-rated break in oil (John Deere
pre-packaged or equivalent) during the first 100 hours.
Consult your dealer for more information.

Change the oil and filter again at 100 hours using the
oil recommended in Figure 7. After this, change oil
and filter every 200 hours.

During intermittent cold weather operation, change oil
every 100 hours or six weeks, whichever comes first.
Change oil at any seasonal change in temperature
when a new viscosity of oil is required.

Change oil when engine is warm.

Dispose of waste oil in an approved manner.

Never use a flushing oil.

Loosen the clamp on the oil change tube. Remove cap.
Drain oil. Replace the cap and tube.

Refill engine with recommended oil.

10. Engine capacity with new oil filter is:

M773LW3(G) - 4.75 quarts (4.9 liters)

SP-3. CHANGING LUBE OIL FILTER

Change the lube oil filter with every oil change.
Use a filter wrench to remove old filter. Dispose of
filter in approved manner.
Make sure the gasket from the old filter is removed
and discarded. Clean mounting surface.
Spread a thin film of engine oil on the rubber gasket
on the new filter and screw it on nipple until gasket
meets the sealing surface.
Using hands only — no wrench — tighten filter
one-half turn farther. Overtightening can do
damage to filter element.
Fill engine with recommended oil. Start engine and
check for leakage. Stop engine, wait 3 minutes, and
check oil level. Add additional oil if necessary.
Oil filter part numbers are:

M773LW3(G) - #24-02002

OM773LW3 1/25
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Servicing

SP-4. AIR CLEANER

1. Inspect air cleaner every 200 hours. In dusty
conditions check more often.

2. Inspect the element. If it is dirty, wash the element
in soapy water. Rinse and dry thoroughly before
re-installing. Replace if necessary. Part number is:

M673L3 & LD3 - #24-28003

NOTE: Failure to change air cleaner at recommended
times can cause severe engine damage. Change
every 1000 hours or two years, whichever comes

first.

NOTE: Make absolutely sure no impurities enter the
engine while changing the element. Do NOT run the
engine with the air cleaner removed.

SP-5. V-BELTS

1. Check the tension and wear on the V-belt daily.

2. Use your thumb to press on the belt at the midpoint
between the crankshaft and alternator pulleys. The
tension is correct if the belt can be depressed about
3/16 in. (5 mm).

<«—Valve Adjustment Screw

Rocker Arm

'

__/ l 0.008 in.

Figure 10: Valve Adjustment

% T 0.200 mm.

1.
2. Rotate the crankshaft to bring the No. 1 cylinder to

SP-6. VALVE CLEARANCES

Adjust valve clearance every 1000 hours.

top dead center in the compression stroke, align the
timing mark; the top mark of the crank pulley with
that of the timing gear case. Remove the rocker arm
cover and turn the crankshaft forward and backward.
If the inlet and exhaust valves of the No. 1 cylinder
do not move it is in top dead center position and this
cylinder’s valves can be adjusted. If the valves move,
or rock, turn the crankshaft one full turn and align the
top mark of the crank pulley with the top mark of the
timing gear case.

Loosen the lock nut and adjust the clearance between
the rocker arm and valve stem of both the intake and
exhaust valves with the adjustment screw (Figure 10).
Clearance on both intake and exhaust valves should be
0.008 in. (0.2 mm).

Repeat steps 3 and 4 for each cylinder. Each set of
valves must be adjusted individually.

NOTE: there is no “TOP” mark for cylinders 2 and 3;
it is necessary to make a corresponding mark on the
crank pulley at TDC #2 and TDC #3.

Replace the rocker arm cover. Tighten cover nuts to

5 - 8 ft/lbs (0.8 - 2.3 kg/m).

Add timing
mark

Figure 11: Make Timing Mark at TDC #2 and
TDC #3

OM773LW3 1/25
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Servicing

FUELS - GENERAL

. Use only clean, high quality fuels of the following

specifications, as defined by ASTM designation D975

for diesel fuels:

a. Use grade no. 2 diesel at ambient temperatures
above freezing 32°F (0°C).

b. Use grade no. 1 at ambient temperatures below
freezing.

2. Use low sulphur or ultra low sulphur fuel.

W

The cetane number should be a minimum of 45.

4. DO NOT use these unsuitable grades of fuel:

a. Domestic heating oils, all types.

b. Class B engine.

c. Class D domestic fuels.

d. Class E, F, G or H industrial or marine fuels.

e. ASTM-D975-60T No. 4-D and higher number
fuels.

Storing fuel:

a. Keep dirt, scale, water, and other foreign matter
out of fuel.

b. Avoid storing fuel for long periods of time.

c. Fill the fuel tank at the end of each day’s
operation. This will reduce condensation.

FUEL FILTERS

1. Your generator set should have a primary fuel filter
installed. We recommend the Racor brand of fuel
filter-water separators.

SP-7. PRIMARY FUEL FILTER
a. Check the primary fuel filter daily as
recommended by the filter manufacturer.
Empty the collection bowl as necessary.

SP-8. PRIMARY FUEL FILTER ELEMENT
b. Change the element as often as necessary or
every 500 hours.
c. If the bowl fills with water, change the primary
and secondary element immediately.

SP-9. SECONDARY FUEL FILTER
2. Change secondary fuel filter every 500 hours or as
necessary.

a. Remove the spin-on filter by turning it
counterclockwise with a filter wrench. Apply
engine oil to the gasket surface prior to installing.
Screw on until the gasket surface comes into
contact with sealing surface of filter base. Then,
tighten it two-thirds of a turn by hand.

Do not overtighten.
b. Fuel filter part number is:

M773LW3(G): #24-52020

OM773LW3 1/25
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Servicing

COOLING SYSTEM - GENERAL

NOTE: Be sure to close the sea-cock before working

on the engine cooling system.

CAUTION: The cooling water in the engine
reaches extremely high temperatures. You must
use extreme caution when working on hot
engines to avoid burns. Allow the engine to cool
before working on the cooling system. Do not
open the filler cap when the engine is warm.

WATER QUALITY
1.

Distilled, soft water is preferred for use in cooling
systems. Bottled distilled water from a food store or
water supplier is recommended. Tap water often has
a high mineral content. Tap water should NEVER
be put in a cooling system unless first tested by a
water quality laboratory. Do not use water made by
the reverse osmosis method unless it has been PH
neutralized.

2. Here are acceptable water quality specifications:

Parts Grains
Contaminates per Million per Gallon
Maximum Chlorides 40 2.5
Maximum Sulfates 100 5.9
Maximum Dissolved Solids 340 20.0
Maximum Total Hardness 170 10.0

PH Level 5.5t0 9.0

COOLANT SPECIFICATIONS

Use a low silicate, 50% water / 50% conventional ethylene
glycol antifreeze mix as a good year round coolant.

Do not use methyl alcohol based antifreeze.

Contact Northern Lights for further information.

SP-10. CHECKING COOLANT LEVEL

1. Check the coolant level each day before starting the
engine. Check the water level by removing the pressure
cap from the expansion tank.

In order to give the cooling water an opportunity to
expand, the level should be about 1 in. (2.5 cm) below
the filler cap sealing surface when the engine is cold.

2. The pressure valve in the filler cap releases when the
pressure is approximately 7 PSI (0.5 bar). Use a cap
pressure tester to check cap if you suspect it is faulty.

SP-11. COOLING SYSTEM FLUSHING

1. Flush the cooling system every 2500 hours or every 24
months, whichever comes first.

a.

b.

Remove expansion tank cap and drain engine
block.

Open block drain cock.

Remove plug in lower left

side of heat exchanger tank.

Pour clean water into expansion tank until water
coming from drains is free of discoloration and
sediment. Let water drain completely. Close
drains and refill with recommended mixture.

2. Check hoses and connections and repair any leakage.

19
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Servicing

SP-12. INJECTOR SERVICE SP-13. INJECTION PUMP

Injectors should be checked every 1000 hours, or
whenever necessary. Check should be made by a
Northern Lights dealer or local injection repair
station.

CAUTION: Escaping diesel fuel under pressure
can have sufficient force to penetrate the skin
causing serious personal injury. If injured by
escaping diesel fuel, see a doctor at once.

2. Injector removal:

a. Clean loose dirt from around the injectors and
the fuel lines.

b. Relieve high pressure in the fuel lines by
loosening the delivery line flare nuts at each
injector (Figure 12).

c. Remove delivery lines by disconnecting from
injectors and injection pump (Figure 13). Remove
all lines as an assembly; do not remove the
spacers. Cover the ends of the lines, the injector
inlets and injection pump outlets to keep dirt out.

d. Remove the return line retaining bolts (Figure 14).
Remove the return line (Figure 15).

e. Unscrew and remove the injectors (Figure 16).
NOTE: Do not use pry bars to remove injectors
from cylinder head.

f. After removing the injectors, discard the copper
sealing washers from the injector hole in the head
(Figure 17). Cover holes to prevent dirt and debris
from entering the cylinders.

. Injector installation:

a. Install a new copper sealing washer in each
injector hole (Figure 17).

b. Screw in injector and tighten to 43 or 50 ft/Ibs
(6 to 7 kgm) (Figure 18).

NOTE: Overtightening can damage injector.

c. Install return line using new copper sealing above
and below each connection. Tighten return line
retaining bolts to 22 - 30 ft/lbs.

d. Install delivery lines. Leave loose at injectors for
bleeding.

e. Pump hand level on fuel pump to fill lines.
Tighten lines at injectors. Start engine and check
for leaks using a piece of paper or cardboard.
DO NOT use hand to check for leaks.

Since operating conditions may vary considerably, it
is difficult to give a definite interval for checking the
injection pump. But as a rule, pump settings,
maximum speed, idle speed and exhaust smoke
should be checked after every 2500 hours of
operation. Service of the fuel injection pump should
only be done if checks indicate pump malfunction.

. Black smoke can be an indication of pump

malfunction. Before servicing the pump, check other
possible causes:

a. Check cleanliness of air filter.

b. Check valve clearances.

c. Clean and check injectors.

. Any repair which involves disassembly of the

injection pump must be carried out by specially
trained mechanics with the proper tools and test
equipment.

NOTE: All warranties on the engine become null
and void if the injection pump seals are broken by
unauthorized persons.

OM773LW3 1/25
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Servicing

Figure 16: Reinstall injector. Torque to proper tightness.

Figure 13: Remove return line.
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Servicing

SP-14. HEAT EXCHANGER

1. Clean the heat exchanger core every 24 months, or
after 2500 hours of operation, or as needed.

2. Drain expansion tank and heat exchanger.

3. Remove heat exchanger end covers and remove core.

4. Clean the inside of exchanger core tubes using
a metal rod. Flush, inspect and clean again if
necessary.

5. Reassemble. Fill the cooling system, start the engine
and check for leaks.

SP-15. RAW WATER PUMP

1. Change the seawater pump impeller every 500 hours,
or as needed.

2. Remove the pump end cover. Pry out the impeller
using needle-nose pliers or two screwdrivers.

Be sure you remove all pieces of failed impeller.
NOTE: Place some kind of protection under the
screwdrivers in order not to damage the pump
housing.

3. Clean the inside of the housing.

4. Press in the new impeller and place the sealing
washers in the outer end of the impeller center if this
has not already been done.

5. Replace the cover using a new gasket.

NOTE: Make sure that there is always an extra
impeller and cover gasket in reserve on board.

SP-16. EXHAUST ELBOW

1. Visually inspect the exhaust elbow every 500 hours
of operation, or sooner if needed. If any rust or other
damage is noted, replace the elbow.

SP-17. SIPHON BREAKS

1. If generator set is equipped with a siphon break,
service or clean the siphon break every six months
at minimum, or with every oil change, which ever
comes first. Full details on siphon breaks, and the
requirements for installations below the water line can
be found in Installation Manual IM-1000.

Figure 17: Glow plugs W

GENERATOR ENDS

The maintenance and operation recommendations for
the generator end are can be found in Owner’s Manual
OPX300K-2, included with your manual kit. Contact
your Authorized Northern Lights dealer or factory
representative for additional copies.

ELECTRICAL SYSTEM - GENERAL

CAUTION: Excessive non-linear loads can
A lead to regulator and/or generator end failures
and should be no greater than 20% of overall
load. Failures caused by excessive non-linear
loads are not warrantable.

1. Never switch battery switch off or break the circuit
between the alternator and batteries while the engine
is running. Regulator damage can result.

2. Do NOT reverse the polarity of battery cables when
installing the battery.

3. When welding near the unit, disconnect the AC and
DC voltage regulator and battery. Isolate the leads.

4. Disconnect the battery cables when servicing the D.C.
alternator.

5. Never test with a screwdriver, etc., against any
terminal to see if it emits sparks.

7. AD.C. circuit breaker protects your control panel
and wiring harness. It is located in the side of the
generator junction box.

GLOW PLUGS

1. Each cylinder is supplied with a glow plug which
serves to heat the combustion chamber for starting.

2. To check the glow plugs, measure the resistance
between terminal and engine block, using a high
quality meter. Resistance should be under 1 ohm.

3. Check all glow plugs and replace any that are faulty.

OM773LW3 1/25
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Servicing

BOOSTER BATTERIES

CAUTION: Battery gas can explode.

Keep all flames and sparks away from batteries.
Battery electrolyte is sulfuric acid diluted, which
can burn or stain body or clothes.

1. Before changing or using booster batteries, check
battery electrolyte level. Add distilled water if
necessary.

2. Booster and main batteries must have the same
voltage rating.

3. First, connect positive (+) terminal of booster battery
to positive (+) terminal of main battery. Then,
connect negative (-) terminal of booster battery to
ground on the engine block (see Figure 20).

4. Remove booster battery after starting engine.

5. Sealed batteries: See manufacturer charging and
booster instructions.

——
A =Tk o
Ik ° s
] — _ m
| |
. =) Ql o« O
Figure 18: - +] E
Battery connections. Battery Booster Battery

SP-18 and 19. BATTERY CARE

1. Add distilled water to manufacturer’s recommended
level.

2. Batteries, cables and cable terminals should
be checked and cleaned every 100 hours.
Clean corrosion with a water and baking soda
solution. Flush with clean water. Tighten terminals
and grease them to inhibit corrosion.

3. Check the battery condition with a hydrometer every
500 hours.

SP-20. WINTERIZING / OUT-OF-SERVICE

If the generator set will not be used for more than 3
months the following preparations should be taken for
long term storage.

* Change engine oil and filter, as per recommendations
on page 16.

* Run the engine up to at least 140° F from a small,
clean source of fuel dosed with either “Stab-il”
brand fuel system stabilizer (diesel engine formula),
or Stanadyne Performance fuel system conditioner.
If neither of these fuel treatments is available, you
may also use John Deere fuel system conditioner.

* Completely drain, flush, and fill the cooling system
with pre-mixed, 50/50, conventional ethylene-glycol
heavy-duty diesel engine coolant.

* Loosen alternator drive belt.

* Completely seal off intake and exhaust openings
with heavy plastic bags and duct tape.

» Cover entire engine in large plastic bag and tape
closed at bottom of bag-place several moisture
absorbing desiccant packs inside plastic bag

» Store engine inside a building (preferably climate
controlled) to prevent corrosion.

To Remove Generator Set from Long-Term Storage:

1. Take off all protective coverings and unseal all the
openings that were covered up.

2. Install batteries that are fully charged and connect

the terminals.

Re-install the alternator belt if it had been removed.

Fill the fuel tank.

Perform all pre-start checks.

Crank the engine for 10 seconds with the starter,

without letting the engine start. Wait 2 minutes and

crank the engine an additional 10 seconds to make
sure all bearing surfaces are well coated.

7. Start the engine and run at no load in a low idle for
several minutes. Make sure the engine is warmed up
and check gauges before going under load.

8. Check all gauges and check for leaks.

SANRANE
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Troubleshooting

DC ELECTRICAL SYSTEM
PROBLEM

Battery Will Not Charge

POSSIBLE CAUSE
Loose or corroded connections

Sulfated or worn out batteries

Loose or defective alternator belt

RECOMMENDATION(S)
* Clean and tighten battery connections.

* Check specific gravity of each battery.
* Check electrolyte level of each battery.

* Adjust belt tension.
* Replace belt.

Starter Inoperative Check DC circuit breaker

Loose or corroded connections

Low battery output

Defective electrical system
ground wire:

* If the breaker is tripped, reset it.

* Clean and tighten loose battery and
harness plug connection.

* Check specific gravity of each battery.
* Check electrolyte level of each battery.

* Repair or replace.

Starter Cranks Slowly Low battery output

Check specific gravity
of each battery

Check electrolyte level
of each battery cell
(lead acid batteries only)

Crankcase oil too heavy

Loose or corroded connections

* Battery is too small.
* Battery cables are too small.

* Replace battery if necessary.

« If low, fill cells with distilled water.

» Fill with oil of appropriate viscosity.

* Clean and tighten loose connections.

Entire Electrical System Check DC circuit breaker

Does Not Function )
Faulty connection

Sulfated or worn out batteries

* If breaker is tripped, reset it.

* Clean and tighten battery and harness
plug connections.

* Check specific gravity and electrolyte
level of each battery.

If you cannot correct problems with these procedures, see your Northern Lights dealer.
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Troubleshooting
ENGINE
PROBLEM POSSIBLE CAUSE RECOMMENDATION(S)
Engine Hard to Start Improper starting procedure * See starting section of this manual. Take
or Will Not Start special note of Bypass Switch operation.
No fuel * Check level of fuel in fuel tank.
Low battery output * Check electrolyte level and condition.
Excessive resistance * Clean and tighten all battery connections.
in starting circuit
Crankcase oil too heavy * Use oil of proper viscosity.
Improper type of fuel * Consult fuel supplier and use proper type
of fuel for operating condition.
Water, dirt or air in fuel system * Drain, flush, fill and bleed system.
Clogged primary * Clean or replace filter element.
fuel filter element
Clogged secondary * Replace filter element.
fuel filter element
Dirty or faulty injection nozzles » Have your dealer check injection nozzles.
Fuel injected but no ignition * Glow plug malfunction
» Low cylinder compression pressure
Engine Runs Irregularly Below normal engine temperature  * Remove and check thermostat.

or Stalls Frequently .
Clogged primary * Clean or replace filter element.

fuel filter element

Clogged secondary * Replace secondary filter element.
fuel filter element

Water or dirt in the fuel system * Drain, flush, fill and bleed system.
Dirty or faulty injection nozzles » Have your dealer check injection nozzles.

Air in fuel system * Inspect clamps and hoses on suction side
of fuel pump for air leak.

Improper type of fuel * Consult fuel supplier and use proper type
of fuel for operating condition.
Low idle, not stable » Uneven cylinder compression
Lack of Engine Power Intake air restriction * Service air cleaner.

* If in sound enclosure - ensure proper
position of snorkle hose

Clogged primary or secondary * Clean or replace filter element.
fuel filter element

Improper type of fuel * Consult fuel supplier and use proper type of
fuel for operating conditions.

Overheated engine * See “Engine Overheats” in next category.
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Troubleshooting

ENGINE
PROBLEM

Lack of Engine Power,
continued

POSSIBLE CAUSE

Below normal engine temperature
Injection pump fuel supply
insufficient

Improper valve clearance

Dirty or faulty injection nozzles

Cylinder compression pressure
low, cylinder compression pressure
leakage

RECOMMENDATION(S)

* Remove and check thermostat.

* Air mixing in injection pump.

¢ Fuel filter clogged.

* Reset valves. Best done by dealer.

* Replace injectors. Best done by dealer.

* Adjust valve clearance
* Adjust nozzle holder alignment
* Check cylinder bore wear

Engine Overheats

Low coolant level or cooling
system defective

Keel cooling tubes
have been painted

Cooling system needs flushing
Defective thermostat

Defective temperature gauge

Water pump impeller worn/broken

« Fill tank or radiator to proper level.

* Check hoses for loose connections
and leaks.

* V belt slippng.

* Remove paint from tubes.

* Flush cooling system.
¢ Remove and check thermostat.

* Check water temperature with thermometer
and replace gauge if necessary.

* Check impeller and replace if necessary.

Engine Knocks

Insufficient oil
Injection pump out of time

Below normal engine temperature

Engine overheating

* Contact your dealer.
* Contact your dealer.

* Check your thermostats.
* Check water temperature to see if
temperature gauge is working properly.

* See “Engine Overheating” section.

High Fuel Consumption

Improper type of fuel, or fuel
leaking

Clogged or dirty air cleaner
Improper valve clearance
Injection nozzles dirty
Injection pump out of time
Engine overloaded

Engine not at proper temperature

* Use correct fuel for temperature.
* Check installation or tightening.

* Service air cleaner.
* Contact your dealer.
* Contact your dealer.
* Contact your dealer.
* Check load usage.

* Check thermostats.
* Check water temperature with thermometer
and replace gauge if necessary.

If you cannot correct problems with these procedures, see your Northern Lights dealer.
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Troubleshooting

ENGINE
PROBLEM

Below Normal Engine
Temperature

POSSIBLE CAUSE RECOMMENDATION(S

Thermostats not working properly ¢ Check thermostats.

Temperature gauge * Check water temperature with thermometer.
not working properly

Low OQil Pressure

Low oil level * Fill crankcase to proper level.

Clogged filter and strainer or * Repair or replace
worn bearings and oil pump

Improper type of oil * Drain and fill crankcase with correct oil.
Partially plugged oil filter * Replace filter.

High Oil Consumption Break-in period * Oil consumption decreases after break in.
Crankcase oil too light » Use proper viscosity oil.
Oil leaks * Check for leaks in lines around gaskets

and drain plug.

Engine Emits Black Clogged or dirty air cleaner * Service air cleaner.

or Gray Exhaust Smoke .
Defective muffler » Have dealer check back pressure.

(back pressure too high)

Improper fuel * Use correct fuel for temperature.
Injection nozzles dirty * Contact your dealer.
Engine timing off * Contact your dealer.
Engine Emits Improper fuel * Use correct fuel for temperature.
White Smoke . . .
Cold engine * Warm up engine to normal operating
temperature.
Defective thermostat * Remove and check thermostat.
Engine timing off * Contact your dealer.

If you cannot correct problems with these procedures, see your Northern Lights dealer.
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Troubleshooting

BLEEDING THE FUEL SYSTEM

A CAUTION: Escaping diesel fuel under pressure can penetrate skin causing serious personal injury.
Before disconnecting lines be sure to relieve all pressure. Before applying pressure, be sure all connections

are tight and lines, pipes and hoses aren't damaged. Fuel escaping from a very small hole can be almost
invisible. Use a piece of cardboard or wood, rather than hands, to search for suspected leaks. If injured by
escaping fuel, see a doctor at once. Serious infection or reaction can develop if proper medical treatment

isn't administered immediately.

Figure 11: Fuel System.

1. The fuel system is self-bleeding. However, any
system may need manual bleeding when:

a. A new fuel filter is installed;

b. The engine has run out of fuel;

c. The fuel lines, injection pump or any other fuel
system component has been removed and
installed.

2. Loosen bleed bolt “A” (Figure 11) on top of the
filter. Pump hand primer “B” on fuel lift pump until
pure fuel (no bubbles) escapes from bleed bolt “A”.
Tighten bleed screw “A”.

5.

. Loosen bleed screw “C”. Pump hand primer “B”

until pure fuel (no bubbles) escapes. Then tighten
bleed screw “C”.

If the engine does not start after the above bleed-

ing process, loosen a fuel line at the injector while
cranking the engine with the starter motor until pure
fuel escapes. Then tighten the connection. Do each
line one-at-a-time.

After the engine has started, use a piece of cardboard
to look for fuel leaks.
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Updated 1-31-25

Northern Lights Marine Data

M773LW3/M773LW3G 50 Hz, 1500 RPM 60 Hz, 1800 RPM
Kilowatt Rating 9 10
Cylinders 3 3
Displacement - CID (ltr) 69 (1.13) 69 (1.13)
Cycle 4 4
Bore - in (mm) 3.03 (77) 3.03 (77)
Stroke - in. (mm) 3.19 (81) 3.19 (81)
Rotation (facing flywheel) CCW CcCcw
Compression Ratio 23:1 23:1
Total engine oil capacity - gtr (Itr)* 4.2 (4) 4.2 (4)
Aspiration Natural Natural
Flywheel housing SAE 5 SAE 5
Flywheel Drive Size C-106 C-106
Rated Flywheel HP 15.0 15.0
Dry weight - Ibs (kg)? 537 (244) 537 (244)
Height - in (mm)3 23.8 (604) 23.8 (604)
Width - in (mm)3 22.0 (559) 22.0 (559)
Length - in (mm)3 35.0 (889) 35.0 (889)
COOLING SYSTEM

Approx. cooling capacity - gal (Itr) 1.03 (3.9) 1.03 (3.9)
Min. Through-Hull diameter - in (mm) 0.75 (19) 0.75 (19)
Seawater pump inlet hose ID - in (mm) 0.75 (19) 0.75 (19)
Min. seawater discharge - in (mm) 0.75 (19) 0.75 (19)
Heat rejection to jacket water - BTU/min 650 765
Fresh water pump cap. -gal (ltr)/min 8.5 (32) 10.1 (38.3)
Seawater pump cap. - gal (Itr)/min 7.7 (29) 9.0 (34)
Max. seawater pump suction head - in (m) 39 (1) 39 (1)
Keel cooler head diameter - in NPT 1 1

Keel cooler water hose discharge/suction - in (mm)  1.25 (30) 1.25 (30)
ELECTRICAL

Min. battery capacity - amp/hour 100 100
Battery size CCA - 12VDC (24VDC) 640 (280) 640 (280)
Standard starting voltage* 12v 12V
AIR

Generator cooling air flow - ¢fm (m3/m) 227 (6.4) 271 (7.7)
Air consumption - c¢fm (m3/m) 26.1 (0.74) 31.4 (0.89)
Max. exhaust back pressure - in (mm) H20 48.0 (1219) 48.0 (1219)
Exhaust gas volume - c¢fm (m3/m) 70.6 (2) 88.3 (2.5)
Exhaust gas temp - °F (°C) 932 (500) 986 (530)
Approx. heat radiated to air - BTU/min 112 146
FUEL

Min. suction/return line - in (mm) 0.25 (8) 0.25 (8)
Max. fuel transfer pump suction - in (mm) 39 (990) 39 (990)
Max. fuel flow to transfer pump - gal/hr 3.6 4.1

Full load fuel returned to tank - gph (Iph) .048 (0.182) .052 (0.197)
Specific fuel consumption max load - Ibs/hp/hr 0.45 0.44
Approx. fuel rate max load - gal/hr 0.72 0.72

1- w/oil filter

2 - weight based on HE cooling. Consult factory for other options.
3- for reference only. Consult factory for installation drawings and information.
4- 24V optional. Consult factory,
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AC Wiring Diagrams

HE€cLl6-9
YAV MV4¢-001-1SA /m

'NOLLYY3dO NI SI LINN N3HM ¥3LV3H 3ZI943N3 1ON 00 ‘€l
Jojelsuag peaT gL gM00eEXd oAie| "AINO STIAON MY O€ NYHL M 91 ¥O4 MV SNOILO ONIMIM $1 3FHL ZL
"SNOILYOMddV OVAQZL—00L
EN._DN_Q OC_.:>> OC_WCN bo) 4 _H an m 1d30X3 S3OVIIOA TV 804 NOILISOd AGOZ 3HL OL 13S 38 OL SI LMS HOLIMS ONISN3S LNdNI ¥AV “LL
: E ' % g[salon [3s '3000 010313 WNOLWN 3HL 40 8-SLZ
Jigunal A .(Mcw%owmm J0ILY HLIM 3ONVQY0O0V NI ‘IN3S3dd S| TvHLN3IN NIHM IONVH0 O3xdvW 38 OL (931 HOIH) 3NO 3NN "0l
‘Qv31 ¥ OMY 03N V ONISN
L R ESrRCE R i NYEL OOTE LNALNO NIVW OL €3 TWNINYAL ¥AY LOINNOO “3LVI0SI ONV ¥AY WOM4 €3 V31 10INNOOSIO
o o ., oon © "WML ¥AV OL ¥ Qv31 LOINNOD ‘(80 HONONHL) + ‘WM3L AV OL € QvA1 LOINNOD "MAY WOMJ ¥ ONV
]| ¢ a3y i i € SAvA1 1OINNODSIO ‘SMOTI04 SY O3IMIN 30 OL MAY 3HL SIMINDIN NOLVHNOLNOD VT30 318N00 3HL 6
b 4otk 5 "SONILYY MM/39VII0A 13SN39 H3HIO LV INIZIS HOLONANOD 04
e || VL ONIMIINION I'T'N LINSNOD “3OVLIOA GILSIN 1SIMOT IHL IV SLINN MIOE HOd 03ZIS SYOLONANOD TWHLNIN '8
‘N39 | TX o0 A "NOLVTIVISNI ¥3d G3NINY3L3Q 38 OL ONIZIS
NOX4 —~]|s HOVIE o) ‘SYOLONANOD LNAINO NIV G3LOINNOD GNV G3NddNS ¥INOLSNO 3LWOIANI SINM (03HSVA) NIAAIH MOIHL L
X 3 ENET n 'S3000 WOOT F18VONddY ANV ONV 3000 TvORILOIN3 TYNOLYN 3HL HUM 3ONVAHOOOV NI GIANNOHO
. N WAZ=00L—-150 38 OL 3uv SLISNI9 TVINLSNANI ‘NOILIHOSI S,HINOLSND LV "YIWOLSNO AE CIANNOHO 3oV SIISNI9 ININVA 9
v MOTTIIX B "03IND3Y LON S| 39VLTOA ¥3MOT 41 “(INISI¥ 41 ¥3JANF ONV) HOLONANOD TvLN3N 313130 'S
B -4 YOLVINGTY 'SQV3T 31d¥Nd OINI 3OM1dS ANV ¥3JANM 1NO IVISOIHY 1SNrav 39¥LT0A JLONIY ¥Od '+
s N3349 J9VLT0N OV ‘G3SN S| LVISOIHY ISNPQY 39VITOA 3ION3Y 31 NOLVYOMddY ¥3d €MS 13S &
('ZH 09 ¥0 0G) 'NOLYOITddY IN3¥¥ND ¥04 ZMS 13S ‘T
"OVAODY ‘03ONVALS 0.0} ‘MIN 3dAL 38 OL 3u¥ SYOLONANOD GITIVISNI N TW "1
~ 7 ziy®mes3oN3IS ﬂ ~ 7 trmgsiloN I3 A T ZL ® g S3ON 33 T
"ZH 0§ 4L 0£2/SL1—-00Z/001 "ZH 0S 91 SL1—001 ‘ZH 0S 4L 0£Z/S11—00Z/001
_ "ZH 09 41 0¥2/0Z1—00Z/001} _ 'ZH 09 91 0Cl1—001 _ "ZH 09 d1 0¥2/021—002/001
7 == VIT13d 378N0d JFdIM ¢ L 7 & VA130 T3TIVAVd 3dIm ¢l 7 == OVZ 9IZ JdIM ¢l
Wm ‘8 310N 335 ‘g8 3LON 338 WMVV ‘8 310N 335
o [ o [9F
LA Y £ IOVA 0b2700Z | OVA 042 = 9 L Ll 60l 8 S ¢zl L v ¢ L = 6 ¢ B ¢ L L ZL 9Ll GOl v
e e | 8 [ T T T[] L A T
LN3IYYND | LNIYYNO
e [ e | 72 P2 [TV TV IV TVTV NY VIV VIVIVIVIIIVIVIV
j — J ] M A n ] M A n ] M A n
ML
‘€1 S3LON ¥3LV3IH Y0078 7 ﬁ— “ “ 7 §- “ > > > 7 ‘— “ “
ANV 318vL 33S
o St taFlows [0 i ' i L TOE i
| ol S = | s 5 | ol S e
Ll 1° 12 Ll B 12 oL v 2l 91lL g ju By 1° 12
N— -‘1J n -M N— -‘1J -M N— -‘1J 1 -M
B ANO N <1 11 aNO N 11 UNO N C1 11
diLS JR— J— JR— JR— JR— JR— JR— JR— J— JR— JR— JR— J— JR— JR— JR— JR— JR— —
VNINNEL OV
'S 310N 33S 4\ 'S 310N 33S \f\\\ 'S 310N 33S
d31V3H H0018 VNOLLHO “ZH 0S ¢¢ 0%2/0Z1-00Z/001L "ZH 0S ¢¢ 022/.21-061/0L1 = “ZH 0S ¢¢ 91%/0¥Z—-085/022
| _ "ZH 09 _9¢ //Z/6£1-002/001L | _ 'ZH 09 4¢ 0¥Z/6£1-061/011 | © ‘ZH 09 8¢ 08%//.2-085/022
& VI13d HOIH 3J8IM 21 & JAM MOT FdIM 2L 2 JAM HOIH JdIM 21
— = 8 20N == ST T m
=z
SZﬁIooxmoSm_ 7 lo [oF 7 lof [57 7 ,
‘¢l S3ION [z 6 ¢ 8 ¥ L 9 29 6 ¢ 8 ¢ L L 2L 9 1L SOl v IZLiLolL ¢ Z L 6 9 8 6 L v
ONV_ 38V1 33 [ |
‘304N0S OV (0310310¥d 7N
01 LDO3NNOD 7

= ]
> <]
= <]

PTOTOTVN IO TOTO SOTTTT 71 [UTVTY

| Lo [ Lo [ m [ A n
[] [] [] a [] [] [] a [] [] []
1 1 [ (! 1 1 1 (! 1 1 1
12 1 fiee 9 B & P oz B w P
I IS & .mm M = I 1P R m" [ T T |- R (o]
a0 AT Ezo [ A GNON €71 21 17

OM773LW3 1/25
30




Updated 3-10-20

AC Wiring Diagrams

HAV MV42-001-1SA /M
lojesauas) pes ¥ ZM00EXd OAlRL
weabeiq Bulipy auibug oy

rveLe-9

v L VS v ¥ vV ¢ [OVA 0¥¢—00¢ | OVA 0vZ
Vel v ol v L vV G |OVA 02100l | OVA Ozl
INININO | LN3WNNG LNIUENO | LN3NEN0
MOOSL | MOOOL | MOSZ MOOS FOVLION | 03dS HALVIH
ZH 0S 9l OVAO¥Z—00¢
7 JSVHd FTONIS FdIM ¥
— ‘9 ® G 'y SILON 33S
o) i
() = - @
| R 15 W S
m = @ (@)
Erg &
\ 1 ,
7 v ,
ZN LA n LN
ZN LA n LN

"304N0S 0310310¥d

"304N0S (310310¥d

‘6 ® 8 S3ILON 33S

¥51-9 V3N
OVY9/0VAOYZ—00Z
OL 103NNOD

[

¥3LV3IH %0078

4€L 3ANM
¥3LV3IH 00718

‘N3O
WOd4

‘6 ® 8 S3ILON 338

¥G1-G VSN
OVVZ1/OVAOZTL—00L
OL 1O3NNOD

[

4€L 3ANM
SY3LV3IH X2018 TVNOILJO

ZH Q9 1 OVAO¥Z/0CL—002/001
ZH QG 41 OVA0LZ/SLL—002/001
JSVAd J1ONIS 9M ¥

‘9 % G ‘¥ S3LON 3I3S

o~

a3y -

_[Ng9 OL#

()

N3340 =

O

N
>
>
N
D
5

| |
ZA L\/ Zan LD

'AINO SLINM ALNG 3INIYYA §04 d31VOIONI SV d3d38WNN
STIYNINY3L OL SAv3T ¥3Lv3H MO01d 3JdIM ANV ONTld I10d—33d4HL IAOW3Y
‘NOILVY3dO NI SI LINN N3HM d31V3IH 3ZI9Y3IN3 1ON Od
‘SNOILYOITddY OVAOZL—00Ll 1d30X3 S3OVII0A TV
404 NOILISOd AOOZ 3HL OL 13S 39 OL SI LMS HOLIMS ONISN3S 1NdNI ¥AV "L
"NOILVTIVISNI
d3d J3NINY3L3d 38 OL ONIZIS "SYOLONANOD 1INdINO NIVA d3L03INNOD
ANV 0317ddNS ¥3INOLSND ILYOIANI S3INM (Q3HSYA) N3AdH °9
'S3000 YOO F1gv0llddY ANV ANV 300D WOIML0373 TIWNOILYN 3HL HLIM
JONYAY0JDY NI 3ANNOYO 38 OL 34V SLISNIO TVI¥ISNANI  "NOIL3¥OSId
S,YINOLSNO LV ‘YINOLSNO A9 Q3IANNOYO ¥V SIISNID INIYVA 'S
3dV1 WORILO3TI HLIM ONIddVEM
A8 3IVI0SI  LINN ANV ¥3IHSYM X001 ‘1108 9NISN SNOILOINNOD 3IMVA
ANV (S)X00718 TWNINY3IL WOY¥4 SAVIT d310344v 3AONIY ‘031N03Y 4
‘SYOLONANOD 39NVD H39dVT FLVAOWWOOOVY LON TIM SMO0TE TIVNINYG3L v
'Sav3 31ddnd
OLNI 30I1dS ANV d3dANNC 1NO 1VISO3HY 1SNrdv 3JOVLII0A JIOW3d d04 ¢
‘a3sn sl LVISO3HY 1snrdv 3JOVLITOA 3LON3d 4l NOILYOITddY d3d ¢MS 13S "¢
('ZH 09 ¥O 0S) ‘NOILYOINddY LNIYHND ¥O4 ZMS 13S L

0 »

¥A TuA
‘e ® z|S3LON [33s @
Tiggngl A 1oV T
RS
& 3 F9NvE0| 3 ooz Jook
S10A
€ Z e L TE=S
R A oo %06
il NVL ¥ o33
2T
D Sovia Aoz 30N 3 oo
LX n o9 M ]os ‘avis|
8 3LHM WA W
MV4Z—001—1Sa
: 7 moTak
. _ HOLVINO3Y
S N3349 4 3OVII0A DY
ZH 09 @l OVAOCL—0CL
ZH 0S ¢l OVAGLL—0CL

JSVHd JTONIS JdIM ¥ 7

‘9 % S ‘¥ S3LON 3I3S

TN oane N
Ee Bk |
gr 2 &
er | !
I I
N 7 , , 7

A [ A [ 2n [

OM773LW3 1/25

31



Updated 10-8-20

AC Wiring Diagrams

M166€£8-9
J@yealg 1INl pajunoly Hun jeuondo/m
M0Z - MX9 siojelsus9) gM00EXd SJIM ¥ Suleiy
weabeiq BuLipy suibug oy

'AINO 2N 3AVH OL %0078 TYNINY3L 3ONVHO SLO ONIGav 41 °S
"NOIL3¥0SIa

SH3IWOLSND 1V ‘Y3IWOLSNO A8 Q3ANNOYO 38 OL 3¥V SIISN3D '+

“(3LHM) YHLN3N S3W0038 JOLONANOD (03¥) 21 3HL ANV

d313130 SI 2N VNINY3L OL J3LO3INNOO ¥OLONANOD LNdLNO

3HL ‘G3¥IND3Y LON SI (OVAOZL—001) 3OVIIOA ¥3MO1 4 '€
‘NOILYOMddY ¥3d ONILIIS AON3NO3IY4 10373S T

‘NOILYTIVLISNI d3d Q3NINY3130 38 OL ONIZIS 3dIM
"SNOILO3NNOD ¥3WOLSNO IN3S3¥d3Y S3NM (Q3LLOA) N3AAH L

d04 MOOT1d IWNINY3L

\A vV S Y ¥ \Y OVA 0¥Z—002 OVA 0¥C
v ¢l vV ol Y L \ OVA 0ZL—001L OVA 0¢ZlL
LINIHHNO | INIYING LNIHAINO | LNIHIND
MO0S1 MOOOL MOSZ MO0S JOVLI0N 93dS HALVIH
6 ® 8 SILON 33s
'304N0S 43L03L0¥d
¥51-9 VWIN ¥3LV3H %0018
OVV9/0VA0PZ—002
0L 1J3NN0D .
EZEGEN] /H 0¢
NEZ "OND ‘
4€L 3NN . N I O@
6 ® 8 S3ILON 335 /H 09

"308N0S d3103103d

¥S1-G VN3N

OVVZ1/JVAOZ1—00 L

0Ll LO3NNOD

ﬁ "ol L

7 7 'L 310N 338

"309N0S d310310¥d
OVVYE/OVAOZL—001
OL 103NNOJO

] | |

IVNINY3EL

|
i

Aov1g
Jiddnd ™ ‘

ONIGIM

ﬁw@kmﬁ dNOH 4<7@HQO¥ ﬁ

avd d31v3H o

¥3L
0

JOLVE3INID _ |
NOY4

ov

L1LVM SZL/OVAOTL
OLVH3IN3O 4<ZOPQAL

‘G 310N 33Ss

LA 2N
S1O HLIM SLINN

‘¥ %® L S3ION 33S
N L
|

‘¢ 310N 33S
JLIHM

43IMVINE
1IN0YID OV
J3INNOW LINN

[\
B
$00719
WNINGIL Indino| [GA LA <n LN
f f
¢l OVAOSZ/GLL
¢l OVAOCZ/OLL
¢l OVAOYCZ/0CL TA LA TN
¢l OVAOZZ/O0LL  SQv31 LNdLNO HOLVY3INID
¢l OVAOQOZ/00! —
- ﬁ_w‘ A f
£3 c Swae T &3 ogmjo\,ooﬁ
¢ z a3y £
voSete o L VL 4
R 2 6 SOV A
s 8 IIAM n WA WIY
r . M¥4Z—001—1Sd
v MOTI3A NoINaAREN
L S NEENR I JOVLIOA OV

XO0d NOILONNM JOLVYINSD

OM773LW3 1/25

32



Updated 3-10-20

AC Wiring Diagrams

g98901-9
J@yealg Unali) pajunol Hun jeuondo/m
M0 - ML siojelsuen) gM00EXd SJIM ¥ dSuleiy
weabeiq BuLipy suibug oy

0 M10¢
L MA9 L
4 MHZL
14 MMOL -6
9 ML
((OMY) ONIZIS 3dIM g0 OL Q¥v08 TYNIWY3L +
‘NOIL343sId

SHINOLSND 1V "¥IWOLSNO A8 J3IANNO¥O 38 OL 3¥V SIISNID ¢

"NOILYOIMddY ¥3d ONILLIS AONIND3Y4 LO3T13S ¢
‘NOILYTIVISNI ¥3d J3ININY3130 38 Ol ONIZIS 3JdIm
"SNOILO3NNOD ¥3WOLSND IN3ISIML3Y S3INM (Q3HSVA) NIAAIH "L

-S310N

‘¢ %® | S3LON 33S

=
()
=
O

Movig

¥ 310N 33S
¥ 310N 33S

Off
Off

q4vog
TWNINY3L 1NdLNo ch LA Zn N
\ 11 LA

/[

[ LA an LN

/ NENVENIS
\ 1IN0Y¥ID OV
A3IINNOW LINN

ZH 09 ¢l OVAOCL—00l
ZH 0S ¢l OVASI1—00l
3SVHd FTONIS FdIM ¥

T9A
Saval 1NdLNO HOLVHANID un [©]
| " ‘ray T10A
‘ 37d9nd e
£3 - g T oomm_w_u%/o?
€ GER] B 7
dWY Z ¥dD ¢ 09 M 1o0s
LA I S-S ! I ¥ KERE] PN TIA SUA
YOLVNINIO | | s wao N @ [@] [@]
NOY4 ~— 6 Movig oMS 33INX NIVO - rav
09 M los 4N ‘avlLs
1X 3 ETERS n VA N3
. I NV4¢—001—1Sd
¥ MOTT3A
JO1VINO3Y
X0d NOILONNM HO0LVHINTD L S NEERG I JOVLION OV

OM773LW3 1/25

33



Updated 10-8-20

DC Wiring Diagrams

3.9.01-9 %] "NOILO3NNOD T3NVd LMVISOLNY
0J}UO0D +§ punois) piepue ﬂ\\ﬂﬂmW\\\o% Nmoug L 82 ALMYIOd 3S¥3AZY ¥O4 3MIM 034 zOL OL AZM9 r99 LOINNOD L
loquog +8 P O PIEPUBIS BRLOHRUNS | Ao 0 /N "03TVISNI 38 ISNN SY3AN3S
OdA 2L MIELL TIN/IN NS P 7 < H \ = NOILYLS T¥NQ ‘03Sn 3¥vV ST3NVd TOMINOO 439NV OML 4 ‘9
\\\\\\\ "Q3LVOIONI INIOd 1V ANNO¥S "AINO ON3 3NO LV
ENE T 2
EN._mN_n_ Buuim oa Zgﬁuzzo\ugr zﬂ#k J3ANNO¥O 0018 3NION3 38 OL 33V SCT13IHS ¥ivd G3LSIML 'S
038 \'H
W _/ 440 NIYN3Y S3IHOLIMS 40 1S3¥ %® NO ¥ % € HOLMS 3AVI1 SIHOLIMS
ISd_sz %\ did ¥04 (ZH ¢mwmw Ndd €0 di¥L HOLIMS Q33dS¥3A0 ZH 09
uzﬁn\u ILAM/3NT8 88 ] ZH Z1/2) WdY S691 di¥L HOLIMS Q33dS¥3A0 ZH 0§ '+
WLSNANI—4.01Z Q , "STANVd L¥VISOINY aNY
INRVA—4.002 l 3YNSSINd 110 ~———J&] STINV TOMINOD OINO¥LOFI3 HLIM ONISN NIHM NMOHS SV
N Ry o e = NOILOINNOO 30010 L1O3NNOOSIA ANV (MAS) AVI3d NMOGLNHS JAONIY '
Pl_,u/f\ _ \ﬂﬁ \\\\\\ 7 YINNYN F¥IM AS QIIIN3AI 38 Wwﬁfo% ozzékmuwowmzm%uw«
dN3L INION3 - ]
NIYI-38d | noo == SYOLONANOD A3TIVISNI N TV ‘03000 ¥0100 SSIINN "2
"WNOILO ozﬁ _ "03LON SY ONY S¥IVd Q3LSIML ‘SSINYVH 3dim
——————— — Imi7wom L % ] INIONI 3HL 1d30X3 ‘ONVALSIINW ‘0.50L ‘OVA009 ‘MLW
| 3dAL ‘9L 9MY 38 OL 3dV SYOLONANOD NOLVTWVISNI 1T¥
anNo \um<u w MFO Z
SL3I®00S ITWW3L 10570 NVL 18 NVL 18 4
ONISNOH FIVW 396538
dW3L 3NION3 mzu“umzu sy 080 0078 3NIoN3  3M11g 08 3n1g 08 mw
JYIANIS T . o
9 310N 33S
ENISSENEIRT f 84, %N P— SOVIE 101 | L
30IS NOILY3SNI LOVLNOD | w, ¢
J— X
YOLO3NNOO SSINdgVH o — — — — e ] ———————— ! Q34/MOTIZA 2¢
[ MOvig I N ——— AVI3Y LHVLS
4502 [ <3 o __ Iz r Home a%44s T
5 r\ﬂﬂ\\\\\\\\\\\ﬁ%m\\z\goﬂm 96 ] ,x, INGWF3 v || 9 N
%0078 3NIONT HOLIMS MO14 hr;\ ot N; ol uim:a V.S m
T - RO " e N = uz% D3 wsg s
— —— — O —_—— O — — — — — »
SovVig®IlHm siF - SEIRM i3 /3w 7 ov 3ONVIO jlx ] \Eﬂg&/@ =V R N € 3N TS
(AINO uz;zzv | % X s 30N 338 X Tol |
HOHS, 3L v 1snaNi-4.052 JEIEXC —an \J ¥ nan e 9
IsvbaG™ RSN A , %xua 3 v J
, mﬁc oy DNV e £ s o Pl A1 LV3HINd
ON
aNo 35v0 L T33HMATS [ Lovet & T 7 0f b/8
o< & L _ _vorss |19
389 % . B ke
HOLIMS N ISd z¥L | s ¥ 3LON 338 43S
%0078 _3NIoN3 m\ _ JWILSNIDNT | ,3 | |
T _ - —— ———— I ane 3svo | ! |
MOV1g = A3¥9 66 T . ,
SYIHIO A Y0078 _3NION3 | £ 3LON 338
SIOVINOD 3F9YVYHOSIO—3Nd = mm\llmm
YIHSINONILXE 3414 WNOILdO HOLIMS |
3uNs$3d 10 oW 3V Tidund Z5 /%m/ 1399 66 4
T AV13¥ NMOGLNHS
<
=
£ W Mﬂ Tmum 89 " | 13Nvd J0dINOD
=
SOMTd MOTO 3LHM OLF +¢ yHy 03 oLf o) |
- = - — (8 0f
“““ \“H“‘uﬁ&:a Lg X
7 & \o Jidkind oL Q39/MOTI3A OLF S% SAIREETT % ¢ slloN 33
0133800, JJ 0078 _3NION3 ¥ aumgé UILHVIS ON0_35v0 us /H
oL
. N A | | val, L
r..ﬁwm T\\ﬁ% Ma | a39 OLF o0r ENNE 039 201 |
X08—F NO INNOW [, [ YINVING
m%%WWM%\ %0078 3Ni9N3 1INd¥Io
TIYNOILJO j 7 7 7 7 “30IS_HOV3 ‘4 S SSIANAVH
- - = SN AT e T
oanzl -
< INIONS XOd NOILONNPM JOLVIINTD 13Nvd

OM773LW3 1/25

34



Updated 10-8-20

DC Wiring Diagrams

1Sd S2 _
[ #H 88 ] "NOILO3NNOD
uzhlﬂ 7 3UAm/3me” | = 73NVd LYVISOLNY ALIMVIO 3SH3AIY ¥04 MM Q34 ZOL OL AF¥O r99 LOINNOD L
asesol-49 QL T&] “QITIVLSNI
FANSSIN 110 ~ ——— -] &8 39 LSNA SY3AN3S NOLVIS VNG ‘03SN 38V STINVD TOMINOO d39NVO OML JI 9
punoug pajejos| DdA 2L MIELLIN _ o l NYYIY=3¥d ™ | W0 - ‘Q3L¥OIONI INIOd LV ONNO¥O
Beia Buul RLSAN—40Le ﬂ/m "WNOILdO oy "KINO ON3 3NO LY G3ANNO¥O 0078 3NION3 38 OL 3V SAI3HS ¥ivd J3LSIML 'S
weubeiq UIM O0a ~ 7] 490 NIVA3Y SIHOLMS 40 1S3 NO ¥ % € SIHOLIMS
L oo EC IAVIT SIHOLIMS dIT MO4 (ZH +GZ€) WdY +E0Z
WGRN? Sﬁ _ (ZH 2142) W S691 v
B (TP (o U —— R | ‘STINVG LMVISOLNY ONV STINVA TOMINOO OINOMIOZFN3 HLM ONISN NIHM
ILTHM/NMOYE ™ 1= == NMOHS SY NOILO3INNOD 300Id LO3INNOOSIA ANV (¥OS) AV13¥ NMOGLNHS 3AOW3Y '€
_ “INIOd NOILOINNOD HOV3 1V ¥3MIVA 3¥IM A8 O3I4IIN3AI 38 ISNW
r——— % —————————— —{ ] ONV AVY9 38 0L 34V S¥OLONGNOD GITIVASNI N TV ‘03000 ¥0100 SSIINN 2
AV - ‘03LON SY ONV S¥IVd G3LSIML ‘SS3NdVH 3¥IM 3NIONI 3HL Ld30X3 ‘ONVHLSILINW
O0%d, SSANNYH | < on \u ‘0.50L ‘OVAOD9 ‘MLW 3dAL ‘9L OMV 38 OL 3¥V SHYOLONANOD NOLVTIVISNI TV L
————— — — — — — g 96 .
Lo L (=N OV18/ NMOd W = ‘S31ON
oo vouzmeo o HOLIMS MO
& FoNvdo M Mu _ NVL 18 NVL 18 7 14
SOV18 40520 3n8 o8 3ng 08 ! 8
a3 NBNa
L MOvig Lol T ]Z ® € S3IoN 335 MOovig LOL L
'9 310N 338 1Sd _08—0 7 . |
v L 3y 0 e TUNIS 4 d39/MOTI3X ¢S ¢
C 8eY0v—2¢ ,
[Z| HOLMS_a33ds ol o
7 [R| INGAEETVNG |2 8 31d¥nd veg c
S13X00S VW34
350¢ J ONISNOH VI 1 0078 _3NION3 S 2 o £ % ¢ S3ION 335
— Y
~ N JIH — — A | ]
- SiovAg® ST m%Jr:\m\ r)!u%g\wﬂ*f CAGR J % } ﬁmnﬁ ™ < ﬂ 3loN uuw XM ENT A | ) | @
(RPN . 31HM 8¢
HOLIMS dIN3L | 30IS NOLLY3SNI LOVLNOO g.a\r% dnXold a7 L g 4
4.6502 YOLOINNOD SSINYVH OILINOVIA 4
1SNVHX3 , ¥Y30 ONIY r
] TIHMATS ‘W %] |
= e T T d3u/nmodg L8 &8 3 7
STFE o<~ 300VOHILNS vy~ 18 G3U7NIOSS S S Av13¥ NOWYIOS|
4 wouns ] RS/ L B <7 awnowo
O e — — — — — — 63 | " 08 /8
J\ ; dW3L 3NONT | - ouomweo on | noo 3LIHM % & ] | [ e
S T e J (=N INC |
Movig -~ » | das
SYIHIO Ag Vd9 66 ;
wkuﬁzmu 39UYHISI0—33d SOVIE | £ 3ION 338
YIHSINONILXE™ 3414 VNOILJO nESSNS 16 | | g8, )/mrm |
F1dInd L& T mom\ AVIO 66 | 4
o AV13Y NMOGLNHS
m Dzzoxm 3sv0
n 7 Tuz& T0YLNO:
(8 0¢ 8Q
— — — — 3LHM OLF ¥¢ 0 Fo—3g OWF omww&
[ — —— [ S9NTd MO 7 YHd 7
o B T 9028%—7¢ 3
r =1 TN VO /AC °
| soiawon | | - zxu\T\ )MW JOLYNYILY 2 /8 0% ‘L ® ¢ SAON 338
e 5 (N o - —oifo
7 Ao ‘:.ﬁﬂé}w%v Yoo 7 _ Q38/NOTIIK OLF S8 | yo a3 oif o 7
[
¥08—F O INNON P 39 OLF ool ENMCIE A a3y zol |
VO /NZ 1
HOIVYNYIL Y T\ %0078 3NION3 YIv3yg
62lzh—22 |- - = * LINO¥ID
L W | igee [ = |
HOLOW dALUVLS [YuW 318v0 | oy oc (8 _ SSANYVYH
:; | P Mov18 OLF 4o _vor OLF IV19ld
Ol ® < ANIONI 7 XO0d NOILONNM JOLVHINGD 7 EENNE!

OM773LW3 1/25
35




Updated 10-8-20

DC Wiring Diagrams

ISd S2

S13%00S T34
ONISNOH 3TWAW -~ noo

ON
ELASISELT-Rio]

aoresol-g
Aluo +g punolo piepuels OadA v €LLN

W[5 Tm7ae L 88 ]
Y -
o8]

"NOILOINNOQ 13Nvd
LYVISOLNY ALIMYIOd 3SH3A3Y ¥04 3¥IM d3¥ 2O0L OL A3¥O r99 1O3INNOO £
‘Q3TIVISNI 38
1SN SY3AN3S NOILVLS TWNA ‘d3SN 34V STINVA TTOYINOD J39NvO OMl i
"031VOIONI INIOd 1V ONNO¥O "AINO
UN3 3NO 1V J3ANNO¥O MD0718 3NION3 38 OL 33V SQ13IHS dIvd d3lsimL 'S
(zH +S2e) WdY veoT ‘didl HOLIMS Q33dS¥3A0 ZH 09
(ZH 2142) WdY SB9L ‘didL HOLIMS (33dSY¥3A0 ZH 05 ¥

«

4.00Z NG LR "ST3INVd
welbeiqg Bulipy 0a l 7 1YVISOLNY ONY STINVJ TOYINOO QJINOM¥LIOFTI HLM ONISN N3IHM NMOHS
. N 30 NOILYISNI LOVINDO uzﬂAu SV NOILO3NNOD 30010 1O3NNOJSId ONV (¥AS) AVI3Y NMOOGLNHS 3AOW3Y '€
HOLOINNGO SSINUVH JNIL INIONT -~ {z] "INIOd_ NOLLOINNOO HOV3 1V ¥3MUVA 3dIM A G3IJIINIAI 39 ISNN ANV
Wy aEd o A3¥9 38 OL 3Y¥ SYOLONANOD GITIVISNI [N TV ‘03000 Y0100 SSIINN ‘T
on ‘03LON SV
Lo____ SFHTNROSE % 9L ANV S¥IVd Q3ISIML ‘SSINYVH 3MIM 3NION3 3HL Ld30X3 ‘ONVYLSILINW ‘0.501
‘OVAO09 ‘MLA 3JAL ‘9L OMY 38 OL 3y SYOLONANOD NOLVTIVISNI TV
ave 3590 l % mgo_/
\\\\\ o co =
77 \\\\\ Jsajmx NVL L8 ' NVL L8 | 14
T - 7 7 AaND um(u 7 W%MMWWO
o Ny T T -
7 le * ,_m_m dme\HH F\Arl\\\ ‘/1 dN3L 3NIONI  ano 3sv0 S 08—0 EERCE] 3ME o8 3
o \ 7 . Y3IAN3S 0078 3NION 7 7
r [ e T TN (_\,Nsﬂcdﬁ; o duon 33 3dNSS3¥d 110 T /
X08— NI INNOW R@%N@V\Q\NNN T L ® ¢ S3ION 338 AovIg LOL
86077 —¢¢ YOIVKYI LV |
98,38
¥0LVIN93Y VNOILO # _ | .@. | ¢
I 6] e — 39/MOTI3X 25 |
S | <d on 8cv0v—2e AV13Y LYVIS
e
4,502 A %] 15|  HolmMS a3dds ||
[ L a3y HOVI8/NMOIE IN3W313 vNa 98—~G8
1007 INioN3 HoLmMs MoTd Lo , |
= ﬂ\ - VM MY WD | wowsawoo on S |2 A ENEENERZZ S
Tore* s s e G — — — “WNOILJO v JONVHO 2| DT Ny
MOVIg" LHM 81f ENITW- 1T A e o) -1 S I e
4.£02 I nﬁ jX S 3LON 33 X utrslf | 2 -
Io%mﬁwrwmuk | ~——— — Ay R Llogy-gz \. ® € SILON uumi
anNo 350 %xoa a3y ) e | P
= A OILINOYN [E—ges
4 S N@% ——
98,68
HOLIMS 7 5
Y0078 _3NION3 m\ dW3L 3NDONI | 1S D@L 3LHM 8¢ k 9
T -——————— - I AVI3Y IV3H3Nd
SH3IHLO A8 %0018 _3NION3 | 0g ©/8
SIS S =G0 HOLIMS T | 7
ENp! 10 [ | ¥as
o s A3¥9 66 M 'c 3ION 338 %
< | 58,98
il i |
ano 3w e TidEnd 2& 060 X385 66 | [4
ano 350 = T mﬂ vaoﬂ AY13d NMOGLNHS
T £098Y—22 Movg 3LHM OLF +¢ a3y oLf
YRGITe AV13Y IAVIS LV3H3Yd 7 8Hd 8
YOIVKEAL Y 18 of ™ 7
oo [ > a349/MOTI3A OLF &S o4 }o a3y oif 0z O ‘L% ¢ S3ION 338
303 OLF a3y oLF ¥S
SONTd MO USHd 2 7
N9 350 S Yol *
T G35 OLF ool REFRCIE { a3y zol ! |
NENVENE]
-7z | 7 1no8o
> ‘34IS_HOV3 ‘L4 §
8 ANy Z 7
H00T8_NON3 HOLOW M3LAVIS [k Jiovo 1wy SSINYVH
- =TaNT 1Iv191d
< ANIONAF | XO0d NOILONNM JOLVIANID | ANvd

OM773LW3 1/25

36



Updated 10-8-20

DC Wiring Diagrams

AluO +g punoig pajelos| OAA ¥Z MIELLIN

008801-9

welabeiq Bulipy 04

S onE T T Tas/ LH%U
YRS, BN e
WNOIL0 /S~

"d3TIVISNI

38 LS SY3AN3S NOWYLS VNA ‘03SN 3¥V ST3INVd TOHLNOD 439NVO OmL 41 9

jele/}v 74

X0d NOILONNM JOLVHINTO

\ STy 69 | *G3LYOIONI INIOd 1Y ANNOHO "ATNO
NOIOINNOD ON \ ., WG GN3 3NO LV gIANNOYD 001 3INION3 38 OL 34V SCTAHS ¥ivd dIUSIML G
< Isd 6T
SLDI0S VNG BN IANC 8] (ZH ¥52€) Wdd +£0 I4L HOLIMS Q33dSH3IN0 ZH 09
ﬂ <7 30HM/3NTE | (ZH z1L2) WaY S69L di¥L HOLMS 033dS¥3A0 ZH 0S ¥
'STANVd L4VISOLNY ANV ST3NVd 1OYINOD JINOYLO3T3 HLIM 3SN ION 00 ¢
3008 l NSs3Hd 10 /smu[ - 68 | "INIOd NOILO3NNOD HOV3 1V ¥3MYVA 3¥IM A8 G3ILN3AI 38 ISNN ONV
o TNOLAO" o A9 38 OL 3dV SHOLONANOD G3TIVASNI IIN TV ‘d3000 ¥0100 SSTINN 2
3qIS NOLLY3SNI LOVINOD ,/_u/ 'G310N SY ANV
JoL55NNGS Sty PN > — —— — — — — — \HD Sulvd Q3ISIML ‘SS3NJVH 3¥IM 3NION3 3HL 1d30X3 ‘ONVALSILINW ‘0.50L
A e czﬁ "o ‘OVAOD9 ‘MIW 3dAL ‘OL OMY 38 OL 33V SYOLONANOD NOLLYTIVISNI TV
——————— w30 S3ToN
|
|
| =y
SovIE 10620 NVL 18 , NVL 18 g
an3E BRoNg L !
s 080 3@ 08 3N 08 1 8
= uumxoim NS 0 7 * /
Movig 1oL ” ‘,ﬂ ¢ 2108 TS Movig 1oL u
- . 98,68 I
5 - é G39/MOTEA 28 ¢
R S | Avi3T Tuvis 4
“““ ~—— - — — L6 2
I ovig , u | ) 98, ) | nm
Houms mond | < on | -.Ooe F1dund vie !
SIIVM MY S — @y Tiovig/NmMoNE 96
4502 J S TS ho\ a3y xuﬁm\zgow‘mﬁ 6 ] |
nod  \ wouomweo on
- ERNY) , | ,
P Sovia*ILHm SLF STEMBIFC VIS T + I
HOLIMS, dN3L , 7
Tshvix3 ~ 4502 | 7
7 #0078 _3NION3 | 21 7 € 310N 335 |
d0%d T !
SoviE o< - Fag,  olLINDW %: , [
8 ISCE _
woyws | Y730 NI ) LdW > s 4 To |
dW3L 3NON3 TI3HAS TN |
ﬁ | isd st Y g~ el
— |
b e | | £ e
- g - S 7 3 ¢ 30FAM 88 T 9
¥IHIO Ag L T, AV134 NOWLYTOSI
wBSzmo 39YVHOSIG—3Nd T = ‘
Y3HSINONILX3 ™ 3413 WNOILdO | ,w YOy =SS J,m GNNOYD A
L3 £ og /8 |
2 I, , oHfo ,
3 k , | ¥as
T
m AVd9 66 , | 8 o8 H
4 1 N
Fidand 2§ 8 oe Va9 66 |
GND 3SV0 9 % OLTO AV13¥ NMOOLINHS
= ERRRE] 3LHM OLF v¢ | uHg O OLF 7
AVI3Y 3AVIS LV3H3Yd I 8 oo 8Q uy T3NVd TT0MINOD
| |
olto G39/MOTI3A OLF &2 OMMO a39 oF X3 € 3UoN 335 !
sond moto 309 O gl R OF vou /ﬁ 7
.
a3y oif oot GENIGIE A 039 201 | L
0078 _3NION3 yIvaNE |
g T | 1030
HOLOW M3LVLS [XWN S1avo T oy o g _
o o Lo vor orf | SSINYVH
SR fe— - S , VLI
< INONT | | TN

OM773LW3 1/25

37



Updated 10-8-20

DC Wiring Diagrams

vevLiii-9
(ewely 8seq SB1I8S WD)
punoig piepuels OdA ¢l EMIELLIN
weiabeiq Bulipg auibug 0a

onvoHOLMS. ATy OV G3u7NiodE
A8 Vcs H \
NOILO -~
Nonomo on b ool STIFM
034 NH \\
= Isd sz

IVRIISNANI—4.01Z
NS

002 l

3LAM/38
3@%

%]
%]
w7

Wy - - L&)
N N~

‘03TIVASNI 38 ISNW SY3AN3S
NOILYIS WNd ‘03SN 3¥Y STINVd T0MINOO d3oNvo oMl 4l
“G3LVYOIONI INIOd LV ONNO¥O ‘AINO ON3 3NO 1V
G3ANNOY¥O X008 3NION3 38 OL 3V SAT3IHS ¥IVd J3ISIML °
440 zzﬁuw

woo

did ¥04

<

STINVd T0JLNOD JINO¥LO3T3 HLIM ONISN N3HM NMOHS SV
NOILO3NNOD 30010 LO3INNODSIA ANV (¥US) AV13¥ NMOGLNHS 3AON3Y

“INIOd NOLLOINNOD HOV3 IV

YAYN 3dIM AG J3I4LUN3AI 38 LSNW ONV AF¥O 38 OL 3V
SYOLONANOD Q3TWISNI N TV 'd3J0J ¥O100 SSIINN

‘03LON SV ONV S3IVd Q3LSIML 'SSINIVH IdIM

3NION3 3HL 1d30X3 'ONVALSILINA '0.S0L “OVAOO9 ‘MIW
3dAL ‘91 9MY 38 Ol 3¥vV S¥OLONANGD NOLVIWVISNI TV I

‘S31ON

~

o

o, Am Ol
~ —
dWaL 3NIONT - ——————————— ]
SLIMO0S FVI3S WAVIV-38d | neo &£
ONISNOH FTYW NOLE0 nzﬁ —
I Ty U o BT
| |
30IS NDILY3SNI LOVINOD | |
¥OLOINNOO SSINUVH ano 35v0
sg5e-0 NI 18 NVI 18
dW3L 3NION3 aNo 3svo s omm\o soon anona 3N 18 08 38 o8 8
N3S =
9 310N 338 29 10 T | v ST | /
| | |
WN: as
2l
\\\\\ o &7 x Q39/MOTIEA 25 \A ¢
— MoviE =21 g W\\ M\?\M«MNW = ﬂ AVI3N1uVIS
1502 <3 o =l i ofus
Y L, LS @t T T T~~~ — — Sigvazmom 28] (R | INgATE Wi | I
%0018 3NN Houms Mot Lo == 2 Tidend vig
z \ AR WS R oo | N =, oz% | |
SOVIaTIIHR BT AN eTE @ T T ] ov 39NVHO /, T mrn T \utﬂg}/w,ﬁ Py = Ryl
LN s 30 335
@gamm P 1B LD L0 N i VN 9
\\\\\\ LSMvHX3 RSO 5F | SR drwe & 3UHM"8E
3MNSOTONI ¥O 3SvA 1ISNID Bndng | w39 oy DN r
o 20 aNo 350 P REELTVNE] | | ,ﬁ, o & EERE o
2 -
2 L Tvos-ss
| | 5 oums | I i U= )UaMf , TINVd JOMINGD
%0078 3niea ﬁ_\\ dWaL 3NN | m | or
mos ve ¥OV18 1o T " o a H i
| v | xu«gw}r E 19966 m p—— % GEY] mo,lA§
s )
VANOD ZORVHIEI 0 sg ~98
= SRR, I g 3" 2
R ES) TE 5 > 50 6 | a
= N L3SN39 DISY
T S— S | AVI3¥ NMOGLNHS | Py
RS 3
| < | 5 ox @y a
7 @y zot HOLMS 7 as
e coma oS IOAM OTF ¢ @y o ey <o =
a3y 20t _m, 0 8 0f e
ﬁwm@dcﬁ%& /ROTER O €| "ixmfo @Y o | L EM
- == [ENEAY
I YO, | 8t
a3y oLf oot [ENNYY { A
yIIVINE e
DIV Lo [EXA)
@y sor OO @y ot <!
| |
| |
SSINYVH
- V191d
ANIONS X088 NOILONNM dOLVYINTO T3INVd

OM773LW3 1/25

38



Updated 4-16-20

DC Wiring Diagrams

av.iii-9
(owely osEq SB1IBS WD)
punolg paje|os| OdA ¢l EMIELLIN
welbeiq Buuipy suibug 0a

Isd sz _
e;,\mw TomwaTe - 2]

“Q3ITIVISNI

38 LSAN S¥3AN3S NOLVIS T¥NA '03SN 3uv STINVA TONINOD Q39NV9 OML 4 9
‘Q3LY¥OIANI INIOd LY ONNO¥O

"ATNO N3 3NO 1V QIANMOYY %0018 3INION3 38 OL 3V SUIIHS dlvd GSML 'S

340 NIVA3Y_S3

VAT SIHOLMS did ¥O4 “(ZH +SZ€) Wd $EOZ

(zH zLLZ) Way S69L

'STINVG LMVISOLNY NV STINVA TOMINOD OINOMLOITI HLM ONISN NIHM

l nss3ud, 10 o ———Hdee] NMOHS SV NOLLOINNOO 30Id L0INNOOSI NV (¥0S) AVI3¥ NMOULNHS 3AOW3Y ¢
TVINISNANI-4.017 N WNOILED. o ‘INIOd_NOLLOINNOO HOVA LV ¥3M¥VA 3uIM A8 G3IJLN3AI 38 LSNW
INISYA—1.00C ﬁlm on _ NV AVAO 38 0L 3dv SNOLONANOO GITWVISNI MN_TI¥ ‘03000 0100 SSIINN 2
™~ ————— z] ‘03LON 'SY ONV SyIvd O3ISIML ‘SSINHVH 34IM 3INISN3 3HL 1d30X3 ONVMISIIINN
a&%&%\u@% o - 0.50L ‘OVAD08 ‘MIN 3dAL ‘9L 9MV 38 OL 3¥¥ SHOLONANOD NOILVTIVISNI TV
T ) %7 mm%OZ
3LHM/NMOSE |- ==
I 2 D —Lz]
[ <3 o _
NP0 —@t T T T~ vova/iwose |- 2 ]
e RGO
S1H0S TV
SNSTOH VN on N0 VNOILO
30IS NOILY3SNI LOVLNOD 7 7
YOLOINNOD SSINUVH ST SSINVH
0o Saons TS 7 T 4
3778 08 3718 08 8
SoviE 30520 7 i &
a3t BN /
YoV18 1ok T SOV1E 1oL
‘s 3i0n 335 1S 08-0 ) |
ovi8 1 3undF 0 7 e TANTE Q34/MOTI3A 28 ¢
| woliMe asss AV LS
_ _ _ _ _ % INIWF13 Tvna m J1dund Ve S
3WNSOTONI ¥O 3SvA 13SN39 g 4.50¢ J #0018 3NN Q
o] IS \ 5
- —— e
[EC e e _ T’ NN
| = P Siovig®aIhm BLF SIFM STH WD ] m_H% PNl NI ENEES 9
an
| dold 7
oS 45 SOVIE 101 & PN 7 HOLIMS JN3L 4 goz OILINOVA
WYV V3T 1SNVHX3 7 Kﬁmmﬂ&ﬂrm ﬁ‘
won
WY SV L e 30
r— - 89 ] 2 [} 89
[EC SoviE RIS, B HOvI8 GBR7NAOEE % S % Avi3y Nowviosi = €0}
< . 5 R RS/ L) 51 B [ o
a3 z0l 9 HOLINS WAVIV J\ Nomwoannoo on b AR T T T T T —es] | | 0, PL8
| NS 356 | - RS/ | ke TINVA TOMLNOD
= 7o 7 sore S © W S W ﬂ | ¥0s e G
& SHIHLO Ag
, %%g«mSA 7 SIOVINOD 35HVHOSIq—34d S otms | € awoN 33
Y3HSINONILXI” 3413 WNOILdO Sunms | mm\)ﬂm
a3y L0L
= aaang SOVTE Fidand 28 Has V89 66 4
Tm%ﬂwﬁwﬁa& o AV13Y NMOGLNHS 7
- — - = aongos |5 GNNO¥Y 35V0
ovd 13nd |2 T
° m 135N39 OISvE
54
30FM O1F vE Mﬂﬂ% a3y oI e & WE ®
ke S9N1d MOTO dHd a3y zol %
=
== ™ 7 e
J r - /14 B 18 of 8 ar
— )m% =) o }o
,! TN AN QI/MOTIEA O1F oF a3g OIF @39 2ot fz
7 Hmmm 505y f/lv@wa Froa 7 il | us Vol R
mﬁ:@ RACIT A L EN TS a39 OLf 00t | 34 OF % o
Xoe-T §O INnoW 2098427 T~ 0018 _3NIoN3 uBivINE a3y col
VOy /AT 62L2v—72 | 308 Hova L s = 1INoYID HoLms
HOLYNHILY SR 3NONE O HLSNET 4015 W01
NOIdO YOLON YILUVLS [XVN ‘T18vo L oMY mvn.:v% a39 Q0T O\O ER] E: 8t
Yov1E otF vOv OLF SSINYVH
e o 1IVL9ld
<4— INIONA XOd NOILONNP JOLVY3INIO 13NVd

OM773LW3 1/25

39



Updated 10-8-20

DC Wiring Diagrams

Viviii-9
(swely} aseq salas-Wa9))
punolo piepuels OdA ¥Z¢ EMIELLIN
weabeiq Bulipy auibug 9q

'J3TIVASNI 38
1SN SY3AN3S NOILYLIS VNa ‘d3SN 3¥v ST3INVA TO¥INOD d3onvo Ooml 4l ‘g

‘031VOIONI INIOd LV ONNO¥O "AINO
QN3 3NO LV J3ANNOY¥O X001 3INION3 38 OL 34V SOT3IHS ¥vd G3ALSIML 'S

(ZH +S2¢) Wdd +£0z di¥L HOLIMS Q33dS¥3A0 ZH 09
(zH Z1£2) Wd¥ GBIL" ‘didL HOLIMS 033dS¥3A0 ZH 0S5 ‘¥

“S13NVd

7 LYYLSOLNY ANV ST3NVd TO¥INOOD OJINOMLO3T3 HLIM ONISN N3IHM NMOHS
SV NOILO3NNOO 30010 LO3INNOOSIO NV (¥OS) AVI3¥ NMOOLNHS 3AOW3Y '€

“INIOd NOILO3INNOD HOV3 1V ¥3XMVW 3¥IM AS Q34IIN3AI 38 LSNW ANV
A3Y¥9 38 OL 34V SYOLONANOD Q3TIVASNI MN TV ‘03000 ¥O100 SSIINN ‘T

‘310N SY

ANV S¥IVd Q3LSIML 'SSIN¥VH 3dIM 3NION3 JHL Ld30X3 'ONVALSLLINA ‘0.501
‘OVADQOS ‘MLW 3dAL "9l OMY 38 OL 3¥V SYOLONANOD NOILVTIVISNI TV L

ISd S —
o [C7 Timw/aTE & ]
AN

& 1] :
o 'S3LON
3¥NSS3¥d 110
VIHLSNANI-4.012 VIV~
3INIRHYN—4.002 l Eﬂ\ZGFWM&
2

R fz1
oL of _ |
S13i00S TV —————ammos L %]
SNISNOH FIVN 7
aNo 350
315 NOUN3SNI 10VINOD 4062-0 e L iE
¥OLOINNGO SSINVH Nz |
o one Z5 4 08-0 ENERCE 378 08 | 8
L o0 s
WSSRHT W0 T = , /
| T SOvVig 10t
! |
|
7 |
|
|
7= |
D < 2 - I ‘—H 7] *+ 3UON 335 —
T |
< _ 8cv0v—22
1802 l<Iw _ 5 I
J L L2~ TG STOVT8/NMOSE L8] B3| ous 03 |
0018 3NiONa HOLYS Mot Lo
23 - B ™ cmmen f !
e Or T O e e on JONVAO
SovigTIIHm ST S IR eTHS TGS nl N X — —— — I
— — HOLMS dIN3L d.£0z I gw ) ﬁm% T % 2on 338" X utng |
ISAVHX3 | P [E IRt — i )
3YNSOTONZ ¥O 3SVE 13ISN3D ﬁ ON9_35%0 P uﬂ@ﬂ@
4
¥V39 ONIY
J 33HNALS
| o w00 [ andYlonz | 7
T o e ———— a
| Mests v1e Lot L 7 Wovig AVIZY LV3HIdd
SYIHIO AS) 0018_INON3 o 018
o0 SLOVINOD 358VHISI0—3¥d =
Y 4 ¥3HSINONILX3 343 IVNOLLdO HOLMS * S
038 60 o 3uNsS3dd 110 73NV JOMINOO
1395 66 £ 30N 335 ERRENL v oL
T S— Sg—~98
a9 201 ol N aION310S | [
| = ovo 3o OVETENA E g awena TN 25| X399 66 4
a3d ol 7 N 35V = T ) mﬂfwm AV13d NMOALNHS 7
| & s ; = o mid ovig 3HM OLF 7€ wHg 038 O mm%
N3O 0IsY8
S SR s IV v e w s
03 /04 gv >_© % e ¥0IO3NNOD
51 3unsFoE"S oo [ > TI9/MOTI3A OIF S o1 Fo—g oLff o¢ a3y Nu; @
- e somd mote 209 OF gy G OHF B3 =
N9 _35v0 ] | VoL L 8s
_ PR — = e
— T e e a3Y OIF oot | a3y OLF a3y 2ot 7 &
\\\\\ T y3iv3yg
. | 1IN0Y¥I0 e
~ \Zlev—z2 az
N\ WI9Z NPT WA U S [ECEAY gL
7 ﬁi 7 o083 HOLOW ILAVIS |3 revo' L Sav tous
A% |
~_ o e °_-O a
[ESRE [ENAYY
X080 NI INQOW 088y T
mmm%«:www HOLVNYILTY
sy *GWolido | SSINMVH
-
< 3NION3 X08 NOILONNM dOLVH3INTO E,Mﬁwm

OM773LW3 1/25

40



DC Wiring Diagrams

8v.ii-9
(oweuy aseq salvs Wa9))
punoi9 psjejos| 9dA ¢ EMIELLIN
welbeiq Buuipy auibug g

“03L¥OIONI INIOd 1¥ ANNO¥D "ATNO

N3 3NO LV Q3ANMOHY %0018 3N OL 34V SOTIHS ¥Vd QILSML 'S
(ZH ¥528) Wat ¥£0Z il HOLIMS Q33dS¥3A0 ZH 09
(zH 21£2) W SB9L™""""'didl HOLMS O33dS¥3A0 ZH 0S ¥
“GITIVLSNI
S — ) 38 1SN SHIONIS NOLVLS T¥NO ‘G3SN 3uY STINvA TOUINOD 039NYS OML dI '€
IVOHILIMS, VMWJ/ xvid E{Qomm\ﬁ | ‘INIOd NOLLO3INNOD HOV3 1V ¥3NMVN 3¥IM A8 Q3IHLUN3AI 39 LSNW ANV
BT INVI000 / mr/ﬂ A¥dO 38 OL 3V SYOLONANOD GITVLSNI N TIV ‘43000 ¥0100 SSIINN T
TYNOILJO /nrﬁ e 55 ] *Q3LON SV ANV
wouoawoo o\ oy 3LIHAk o4 <z S¥IVd Q3LSIML 'SSINGVH 3dIM 3INIONI 3HL Ld3OX3 ‘ONVILSILINN ‘0.501
[EEN £ \.MEH_ ‘OVAGQS "MIN 3dAL ‘9L OMY 38 OL 3dV SHOLOMONOD NOLVIWISNI TV ‘L
on [ <7 FH/3NTE :S3ION
WVNLSNANI=4.012 RN
3NISVA—1.00C l NSSI 10 o —— 68 ]
WVIY-3ud - | woo
g d TNoud 68 I
S~
JEL INIONT ~N————————— —
R e ™ .
o
L = oL |
134008 ITYNE FLIHM/NMOzE
SNISNOH 3TV |
I
30S NOLLNISNI LOVANDD
HOLOINNDD SSINAVH
SoviE 10670 = NVL L8 7 NVL 18 4
, f
R 38 08 | 8
© 0w 33 4 080 !
YOVIE 1 3NS5 10 7 7 s
I
Movig Lol | T ) L
| | |
I
49 4 + 2 A3 Tavis g
—_— e — — L r— =% T ] | g8 !
3UNSOTONI ¥O 3SvE L3SNID EJ&J = voums monsl <3 o o‘e. LG
41 FUNSTIONS Y SHVE LM T ST E® v Tl S _H 3I1dand vig
s ovi8 “ILHM B M 61F° VD avm W) ) TR Tyiovie/Nmosa 96 ] , AV NN 7
HOUMS AL, goz I WoO . veusawoo o ! ,
| 7 TS | v JONVHO ' , Tiesrzz I
> *» 30N 335
] IR N 7 Ay 1 v | S
# o7 Hen
W a1 HOLIMS VR NG wAG
TS g JN3L 3NN 0078 3NN
— Aol ﬁ
\To b \x%m}rj\ [ S OLENOVN Cid
a3 0L @ HOUMS NNV N\ o aion e\ SR 7Y
WA 3506 SYIHIO A8 LN S 3108 335 | A3 IVaHINd
SLOVINGD 98WHDSI0—T0id 8N N
| §3HSINONILY3" 3313 TWNOILdO H - (O] - 08, —G8 I
| 03 20l @ Louns 7 7 é i 9
0lS W01
— @& —o° AV13d NOLYI0S! 7
034 LOL gt S YoV PoLms ! m ANNOYD A 73NVd TOMINOD
Fmé NG Galinon i Junssadid umjm 1% og o8 |
e : | PR
gotaios, |3 )| ¥es 7
YOVETENS | AVd0 66 135N39 olsve
S898 ! z HLM 3nddns
Fidand 8 s ot V5 66 JOLO3NNOD
avo 3590 oo AVI3H NMOALNHS 80
= SOV 1E SIFM OLF vE | iy 038 OF s
as
7098722 e AVIY 3AVTS Lv3HINd ﬁ 8 oe L sl |
= ag 8
oo HOIREIL Y Bl Q39/MOTI3X OLF &8 | o.wA‘vm'o a3y olF os 03y <o g
309 OLF [ENE S
SONTd MOTO 4SHd I o 82
Il
T34 O 00t GECRCIE T3 2ot L 8
o018 3NioNa
Titr-72 | amkvon s = 7 DR
DANTE 3NON3' 0L HiSNE) TINDHD
HOLOW MILHVLS [ow T@vo 1 omy ot l8 -
I
SOViE OLF o1 Fo—vgp OLF nouws 038 <01
| i | _IA i i | 9 01S w001
) ERRC TR 038 10 =
felt%4
! ! SSINYVH
<4—3NION3 | X0g NOILONNM JOLVdINIO i 1eidld

13Nvd

OM773LW3 1/25

41



Updated 10-8-20

DC Wiring Diagrams

vislii-g
uondQ uonosjold uonub|
punoio piepuels 9dA 2L EMIELLIN
weabeiq Bulipy auibug 9q

SL300S FIVW34
ONISNOH FTYW

30IS NOLLY3SNI LOVINOD
YOLO3NNOO SS3N¥VH

dsoz L
o018 _3N9Na ﬁ_\
Toror oo e
SIov1® ITHM STF 3T eTH S KI5 |
GRS ,
VIMISNANI—3,057
SMVHX3 INBVN~150C |
|
T
4 ~
HOLIMS
Yo0e_3NioN3 ﬁu\\ aniP BN |
T - ————— N
s

[Z]
SRR R e,

A3¥O

N9 3sv0

'O3TTIVASNI 38 LSNIN S¥3AN3S
NOILVIS WNd ‘03sn 34V STINVd 10MINOO d39NvO OML 4l *
“3LVYOIONI INIOd 1V ONNO¥O "ATNO ON3 3NO 1V

©

HOLMS MOTd ﬁrz\

IIIVM MY noo

“WNOLLJO

ISd Z¥L

ux:ﬂmwﬁs% a0

@y

omo
oLV

ENFC
LV 9nd

| G3ANNOY9 0078 3NION3 38 OL 3V SO13HS ¥lvd G3ISIML 'S
430 NIVW3Y_S3HOLIMS 0 1S3 B NO ¥ ® € HOLMS_3AV31 SIHOLMS
dia ¥o4 (zH «mNnW JINL HOLIMS 433dSY3A0 ZH 09
ZH ZLL2] dIdL HOLIMS Q33dS¥3A0 ZH 05 '+
"ST3NVd LNVISOLNY NV
STINVA TONINOO OINOMLOT]I HUM ONISN NIHMW NMOHS SV
_ NOLIO3NNOO 3001 103NNOOSIA ANV (¥OS) AVI3H NMOAINHS 3AON3Y '€
— et —— — ___ g “INIOd NOILO3NNOD HOV3 1V
FONVOHILIMS \mum/ »ovie a7 121 ¥INUYA WM A OILINIAI 38 1SN NV A3¥9 38 OL 3w
3R] Ivioco /8 _ SYOLONANOD @ITIVASNI TN TV ‘03000 ¥0TI00 SSIINN Z
L Hu% \\\\\\\ %%u "031ON SY NV S¥IVd OIISIML ‘SSINAVH M
S:H%EE,{» 3LHM = 3NION3 3HL Ld30X3 ‘ONVHISILINN 0.60L ‘OVA0Q9 ‘MLN
a3 w7 . 3dAL ‘9L OMY 38 OL 34V SYOLONANOD NOLVTWVISNI TV *
59 2 ® 'S3ION
€7 TAVATE 8]
TRISRAR L &
0 aggege g ———&]
N m WNOLO g°
Q
dN3L 3INIONI >~ ——————— ]
WAV Y33 6o B
“WNOLLO E,h _
— === ==~ miwos T %]
| |
| |
o NVL 1§ VL 18 14
%me%muzu Q
ano 38v0
2 e 318 08 378 08
9 3loN 33 RNSSHRIA 10 = L SHIETOT , /
|
7 85
\\\\\ S mmeTIR E << C
— Sovid PAGE NS
| <d
P ——————— 5%
V187 NROTE
a7wos T TG VT | S
e, L
on ONVHO PR, L A3 NNy
% a 7x s 0w g
N e Nl 9
%xui ENLTE
W39 op DO >Sux 1V3H3Yd
REELTYSH o
| omx Mrz a3y 6ol
—
| ¥as , T3NVd JOHINOD
oL
#0018 _3N10N3 A0 66 ¢ 3U0N 33 % @38 6ol %
= 8
Nnowg 350 Fidund 25 /xammf G5 66 | 4
A ye I AV13¥ NMOGLNHS iy
E | | NolosNNoD
2 @o " @
s
sond moTo 30HM OLF ¥E e Tz @
ac
G39/MOT13A OLF SF | 1 L EM
a3 zot g
| YOI | -
033 Ol 00t 34 0L {
ez T <&
1INOYID Houns
doLs W01
O aL
ZRa a3g st C_—~O g zor
X TEv0 7 7
| |
Ry
< INION3 X0g NOILONNM YOLVY3INTO 13NVd

OM773LW3 1/25

42



Updated 8-22-19
Panel Wiring Diagrams

g86.2C1-V
yosineq +9g ‘leued L-S
weibeiq Bulipy |dued

OM773LW3 1/25
43

3nig-g L—
MOV18—-£ Q34/03A-¢
3LIHM—-9 A3¥9—-2
JdInd-S a3y-1
SNId 3TV
ONISNOH 3TVN34
|0®@@T
[ 8¢ =i VOO® 9 ILIHM ©
3AIS NOILY3SNI LOVINOO a3y
YOLOINNOD 13NVd
- v,
VLS Figenag g Tidand HOUNGaTg e
101 —ovig h Movid
[ 66 |—wes 14 AVEO | i Hu
_ dOolS _
|
MoV 1g
| SN~ 1avIS |
—— °
JOLVOIANI _
I doLs O_ \ I
| Lavis / eER]
HOLIMS
NOD 3NION3
[ 2€ Igga7mormn ¢ 438/ MOTIIA
0l =35 l e
v0956—22|¥2/2L|  giyIS ooom\m|wm vz/zl mm_@ﬂw__,m_._
A N/d N

— 13NVd 1041NODO




Updated 8-22-19

Panel Wiring Diagrams

J16.21-V
+9 ‘[]oued d1-S
weabeig Bulip [oued

3nig-8 vi-¥
AVI8—-L Q3¥/13A-€
ALIHM—9 AJ¥9-2¢
dYNd—S a3y-1

SNId FIVIW
ONISNOH 31VW34

| |[@0O®6]
0o/

30IS NOLLY3SNI 1OVLNOD
¥OLO3NNOD T3NVd

YILIWYNOH TVLIDIa
NLA
AZ/TL

£0956—<2¢

0LBS6—22

S0956—<¢¢

N/d

(0£6Z1-v IONIY3IAR) d
TNINYIL OL ¥3LIWNNOH TWLI9IO NO | TYNIWY3L 3¥IM ‘C0956-2C 804 T
‘GILON SV 1d3DX3 ‘CIANVALS ‘2.50L ‘OVA009
‘MLW 3dAL ‘91 MY 38 OL 3¥v SHOLONONOD NOWYTIVISNI TV L

-S10N

9 ENT) o
a3y
G | . HOLIMS SSVdAg
T1ddnd NMOALNHS
_ [z 310N 335 |
||
|
« [ 1.L
¥3LIN YNOH
L [>1ovia
4 txvas |
7 dols O \
~ovg
N d E&mo_
_ \O/ / _
YOLVOIANI
| _ dols O_\ _
SENNCEN
1MVIS
| HOLIMS ? /
JOYLNOD 3ANION3
¢ a34/MOT13A
! a3y
_
SSANYVH
VLOId |

13NVd _

1O041INOO +4

1INVd  TOHLINOD

OM773LW3 1/25

44



Updated 8-22-19

lagrams

D

iring

Panel W

aoelzi-v
+g BUIIMBIA ‘|sued O¢-S/de-S
weubeiq Bulipy [dued

VLE FiaEng

[18 Fwor—

[ 08 F=me—
|

Ol 5w

[ 8¢ =i

[ 66 Fvgs—

9¢/86—22Z [AYC ¥98 Houw_ MOTI3A

G¢/86—2Z|ACL +98 c0l oy

S.N/d

dldls
IVNINSGEL

'¢eL86—C¢ ® 1£/86—CC

STINVd NO ISd 0SL—0 39 OL SI 3JO9NVO 3IJNSS3dd 10 ¢
‘310N SV Ld30X3 ‘03ANVYLS ‘0.50L ‘OVA009
‘MLN 3IdAL ‘91 OMY 38 OL 34V SYOLONANOD NOILVIIVISNI TV "L

-S3410N

sowia—g a3u/A-¢ _
J1HM-9  A349-¢ | G8 98
31ddnd—-S a3y-1 AU) é
SNId 3TV IddNd VLS
ONISNOH ITIVYW34 AV13Y 39V
®00O06[]
- 14 NI 18 ° N3350
A@ QO® | AWW ROTa
30IS_NOLLY3SNI LOVINOD MoV 18 Movg | ] a3y
YOLO3NNOD T3NVd _ Yovig“yovia/3nig \___J 038/3me
4.057-0
39NYO Y3LIWLTOA
Q . dW3L 3NION3 od
NEERE)
R NMOSd
| SOV 1g oV g | ) a3
¥ovig*ovia/3nmig \___J d38/3m8
! z 0N 335 159,080 ¥ILINYNOH
3YnN3S3¥d 0
L SOvig 1ot
9 ENTTNCTS o/ wunl_ _.nomw
! N 49
_ HOLIMS SSVdA8
y NMOALAHS NMOYg
VIO 66 s /
pvs O\ JOV1E
_ HOLIMS _
| T0YINGD 3NION3 4016 O m
14v1S a3y
Zelg6-22|Avz v98 - G39/MOTEA 25
1$/86—2Z [AZL 98 | RENRAT
Z1956—22 | Ave mmm_zw_,q_.__
_‘_‘mmwlNN >N_. l__<|_| _ﬂ_ _
Sz R | TOIINOD +8 — T3INVd TOYINOD

OM773LW3 1/25

45



Updated 8-22-19

VvZs86-9
(swel} aseq salas Wa9-uou)
punol9 piepuels OdA 2L EMIELLIN
weibeiq Buuipy auibug nq

- ovEt T T T dm ‘ﬁmmg ‘Q3TIVISNI 38 LSNN SYIAN3S
ERINR) & HOv8 34/NM0Y8 NOILYLS WNA ‘Q3SN 34V STINVd TOMINOD G39NVD OML di ‘9
dfm@zmd % /< / _ "G31VOIONI INIOd 1V ONNOM9 "AINO ON3 3NO 1V
\ SRR —— —{89] Q3ANNOYY 0018 3INION3 39 OL 3¥V SOTIHS ¥Ivd Q3ISIML 'S
R AN T 7 (zH vmmmw Wi $£0g dl¥L HOLMS Q33dS¥3A0 ZH 09
a a—g H (ZH ZTHLT) WY GBgL didL HOLIMS Q33JSYIAO ZH 0S '+
ISd s¢ &] "STINVA LINIAVM ¥O 00¥ISH—S ‘00£ISO-S HLIM
) uzh\mw 3LAM/3ME L = ONISN NIHM NMOHS SV (ddS) AV13d NMOGLINHS 3JAOW3Y ‘¢
o8, VINISNANI=4.01Z F _ "INIOd NOILOINNQD HOV3I 1V
ANIEVA—1.00¢ l 34NSS3¥d_ 10 ~ ——— 18] HIMIYN I¥IM AS QIFIINIAI 38 LSOV ANV ATF¥O 38 0L 3V
g o W Ive3dd - Weo = SYOLONANOD Q3TIVISNI MN TV ‘03000 ¥0100 SSIINN 2
o4 SSINH ﬂlm oN ‘Q3LON SV ANV S¥lvd QILSIML ‘SSINUVH IdIM
dWN3L 3NION3 ~ - mu 3NION3 3HL 1d30X3 ‘ONVMLSILINA ‘0.50L ‘OVA0Q9 ‘ML
W i G == 3dAL ‘PL OMV 38 OL 34V S¥OLONANOD NOIUVTIVISNI TV °
ON J—
T 77 'STLON
3LIHM/NMOS8 =
DZ&\MW(D 7
VL 18 | NVI 18 d
455532 | |
()
m dW31 3NION3 N9 35v0 1S 08—=0 3n18 08 3n1g 08 I
‘9 310N 33S RENE] xucgm\mZ,uZm
© 3UNSSANd. 110 =
ralu — MOV18 Lok )
S B o ‘el g T e e =1
m 4502 J I< u uu’ T N B it vt Ay i \W 96 u ,W ,[ IQM@MWvammmmum | , u
- 96
0078 INION3 HOLIMS MO74 a3 >OVIE/NMOYE , | ININGT NS | , ILHM 8E
[e)] = ﬂ\ SFIVIN A NGO wmameo ov_ % f% TYNOILDO | |
e ar T T Og e e — — — T ERIN) _ |
SOvV1gTILHM BLF - ENETE MU ELE) ] Afw T:J —_——— — ¢ -8 pooodh 7
.m (AINO. ININYN) | gv ) Id > g 30N 335 X 3LHM ) AIMINGS 350 | |
Nt N,
— AOHS A winsnani-1.002 | 4 e )
W ANRVA—4.50¢ A0, —tza+ o4l
, ¥Y3O ONIY | |1ov8 7
ND 3S¥0 B REESTIYSE] | T i
8 ’ o= gb-—F--J§ 3§
= . 3
078_3INION3 m\ m}mgumé,mon | ISd ¢l 7 Wﬂ | ¥@s | 3
S A 1 one 3w ! | 31ddnd L€ |
o R 2
Aov18 A349 66 f ;
memzko g %0078 3NION3 | € 3LON 338
SLOVINOD 398VHISI— 3d = S8 —~98 |
YIHSINONILX3 313 WNOILIdO HOLIMS | 4 4as) q
39NSS3dd 10 F1dand 8 | A 389 66 |
AV13Y zgoaSIm
AION3T0S h ANNOYO 3SVD
MOV 13N £ 7 8 Q " TINVA JOUINGO
ozu\mm(O = DWH
- : e
o= — s 5%& < ommmwm,m o4 MOt 3LHM OLF +¢ 7 0 O o
HOLWNSI LY /18 of G34/MOTI3X 28
R AV13814VIS
SmJ\ o Q34/MOTT3A OLF G¢ ofto a3y oW
7 czu\mm(U HS
— Y
sN\/8 7 vl
g G339 oL oot RERRG]F Duwo a39 zot v
HOLVKMIL Y 15598068 L ¥INVINE
“IYNOILAO MIZ L/ Q0AZ 1INDYID
r — — — — L Y0078 INONS STX (TN RV ETINTS 7 7
Sihie AP SSINYVH
DaAZL XVA ‘378V0 L oMY J:(Fofm
< X08 NOIIONNr J0IVEINID
<<

INONT~ |

7 13Nvd

T13dOIN LNJHHINI-NON

OM773LW3 1/25

46



Updated 7-9-12

13dOIN LNJHINI-NON

daociol-9
(owel} osEq SBLIBS WB9H-UOU)
punolg psje|os| DAA ¢L EMTELLIN
welbeiqg Buuipy suibug Hq

= = ove® — — @R \\ﬁ%u "03TIVASNI 38 ISNN SY3AN3S
FONVOHOLMS o1 Ve OR/NiOEE NOILYLS T¥NA ‘3SN 3¥V ST3NVd TO¥INOO @39NvO OML 41 '9
AL R ,/H \ _ "G3LV¥OIONI INIOd 1V ONNO¥9 "AINO ON3 3NO 1V
\ ShEmmtT T —— —69] Q30NNOYY 0018 3NION3 38 OL 33V SATIHS ¥IVd Q3LSIML 'S
NOWOIND S Isd S2 _ (zH %wa Wd¥ +£0Z° diL HOLMS Q33dS¥IA0 ZH 09
v — S e 88 ] (zH T142) WY G691 dI¥L HOLIMS 033dS¥3A0 ZH 0S '+
on[ <7 30AM/3ME L = 'STANVG LINIAVM ¥O 00%0S9—S ‘00£0SO—S HLIM
<L — ONISN N3HM NMOHS SV (¥0S) AV13¥ NMOGLNHS 3AOW3Y ¢
4.002 ERTASSENERS ~— ——— 68| :
HASSEEE N oS 68 INIOd NOLLO3NNOD HOV3 1V
on UNOLLAO" g YIMYYN 3YIM A8 Q3UIINIAI 3 LSNN ANV AVNO 39 OL 3uv
PHA_ _ SYOLONANOD G3TIVASNI MN 1TV ‘G3000 Y0100 SSINN T
oN1d SSINRIH dW3L 3NION3 - —— L] ‘310N SY ONV S¥IVd G3LSIML 'SSINJVH 3¥IM
nNeaee o "™ 3NION3 3HL Ld30X3 ‘ONVALSILINW ‘0.50L ‘OVAOD9 ‘MLW
L \\ﬁm\mu 3dAL ‘PL OMY 38 OL 3dV SYOLONANOD NOWVIWVISNI 11V L
ILHM/NMOSE T+ == 'S310ON
SRTA%] 10520 NVL 18 NVL 18 d
R s | H
3Mg 08 3M8 08
; 1Sd_08—0
= ore PG 10
(72] 7 Sovig 1ol 7 O
m g = == - = =1
(1] m *v 3LON 33s 7 |
fod & L1 ¥/z0v—ee
o 1502 7 ™ T NGRS, s |
© . J " #0078 3NIoN3 ! VNOILO I K
a o - D e N A KN CL-F
e T O e :
o I Sovig aIHm giF S 3IRM ST e | \_ EBL\I\X(.M e LN S nan 5 C,
a3
HOLIMS, dN3L , JOMd %
m RS 402 | s o DNV ﬁJ,ﬁN zi+ 8 ,xu\i@
S 33IHMAS — | L vz so T,
S - I 4 A Tl 27 2 g
W J MOVE ~ AV | <d on %] ,w B
HOLIMS S E T T T T T v Wogg L 26 h |
(&) ﬂ\ d3L 3INIONT | ISd Gl HoLmS Mot fro;mp\ a3 HOVIE/NIOYE , | yas | E
- NOLLO3NNOD ON
(] b S ————— d JVNOILdO ot 7 M | F1dund ¢ |
SYIHLO A8 AVd9 66 ! .
SLOVINOD 3O¥VHOSIO—3dd Sovia | ¢ 310N 338
YIHSINONILX3 ™ 344" WNOILJO WS o | | S8, )/@rm | q
¥as
3dynd L€ | > AVdD 66 |
o AV13¥ NMOQLNHS
M GNNOYD 3S¥O
x T L8
o 7 < " Tuz,a TOYINOD
%Rvm e &
T ﬁ‘\\\‘\JWW\J — J SOMId MOTO 3LHM OLF +¢ 7 Gy O oLf
1 P& 90284—22 [y /18 o¢ 034/MOT13A 22
—=1 TN A S
== ff %WT@ HOLVNEIL Y = T/ROTEL OF % o Fo—55 oTF AV13Y LavVIS
1 ot - R uS
o] 0 O SO @I orF 7
oo ~ VGl v
X08~F NG INnow S a3 01 ool E N a3y Zol
VOv/AZL T~ 0078 3NION3
YOLYNNIL Y 6/02%~22 | 308 Hova 4 g = 4BivIvg
“WNOILdO J0AC L 3NI9N3_OL HLONI1 T | 1INJy¥I0 7
- - - - YOLOW ™ HILUVLS [XVN T18vo L oMy | og 18 _
SOV OLF OM,WO oy OiF SSINYVH
llle— - 1VL9Id
ozt < 3NIONA 7 X088 NOILONNM dOLvyINTO 7 13Nvd

OM773LW3 1/25

47



Updated 3-13-12

8066-9
(oweu} aseq S91IBS WBH-UOU)
punoig piepuels OdA ¥¢ EMIELLIN
weuabeiq Bulipg auibug 0a

ISd ¢

3LAM/3M8
uzﬁMu

‘A3TIVISNI 38 1SN SY3AN3S

NOILVLS vNd ‘03SN 3¥Y S13NVd TOHINOD d39Nv9 OML 41 "9
"03LVOIONI INIOd 1¥ ONNOY¥9O "AINO ON3 3NO LV

J3ANNOYD 0078 3NION3 38 OL 3dV SCI3IHS divd (31SIML 'S
MNI #mwmw Ndd v¢0Z” dldl HOLIMS (33dSd¥3A0 ZH 09

ZH Z1/42) WdY SB9L’ di¥l HOLIMS J33dS¥3A0 ZH 0S ‘¥

u ONISN N3IHM NMOHS SV (¥CS) AV13¥ NMOQLNHS 3AON3Y '€

ozﬁlm_ “WN ‘STANVG LINIAVM HLIM
U INIONS L "INIOd NOLLOINNOD HOV3 LV
“TYNOLLdO ozoﬁ HIMHYN I¥IM AE Q3IIIN3AI 38 LSAN ONY A3¥O 38 OL v
\\\\\\\\\\ __ I SYOLONGNOD G3TIVASNI NN TV ‘03000 ¥0100 SSIINN T
o1 SSINVH 3LTHM/NMOBE - == "03LON SV ANV S¥Ivd (3ISIML ‘SSINMVH 3dIm
3ais ioN3 3NION3 3HL Ld3OX3 ‘ONVALSILINW ‘0.50L 'OVAQD9 ‘MIN .
7 3dAL ‘¥1 OMY 38 OL 3uv S¥010NAN0D NolvTwisn 1v ‘L - ST 1TON
czu\um<u %
40870 N1 18 | NVL 18
\\\\\ - sa
| i MOTIIX dW3L 3NION3  ano 3swo + I
= | T “ono 3w J, = ISg 080 3me o8 A 3me o8 4
- [ — ~ - 0078 9|
,M; o I \uujr RN , 9 20N 335 J4ASSHRIS 0 BN AV FTIY
| R | A
° ! +¢ —¢ 9
0 TW\\\LJ:H\%%%SE _vdigegral ——— omh-zz Yov1g Lot 7 <
1098922 r wove s o k= M3NIL 351Nd
m X08— NI LNNOW Yoz AbE | <3 o _ u @a \\\\ Jj 1V3IH3Yd
(1] 860¢vy—2¢ YOILYNYILV S ———— — = — ﬁ 96 | + 3LON 339 |
¥OLvIn93y a3y SOV18/NMO¥E 2 L1 vlzQv—ce T |
5 VIS D e el e R |
w NOLLIO e ja I WNOLLO I J
— 4802 J N s —— \Eﬂg«yﬂVm s oooodw ! | 3LHM 8¢
D 0018 3NION3 ) LdW X '6 3ION 338 X | AN3ATO dSO | |
o B 5 ﬂ.&w CH T ST — g o 7
e — o e
c SVETIIHM BLF S S aA0AM e1F* 3w il SIE S | z 2+ g4l ¢
dY39 ONIY
— HOLIMS dNaL 4£02 W TIHMATS 7 ﬁf e S0 T ,J
= ISAvHX3 oo 350 B QL __ & am 7
= T 3 |
n
J m SUININOH TNOLLAO | l(.ﬂ Wr
C %0078 3NION3 i 7 F\ — ‘ﬁﬂ UJ‘ — \7\_ 9ds | M
a T - | L==J | 37dand ¢ 4
ovig © 0 ST T T T T T T 1399 66 f .
S1ovinos ShewS R0 —3ug ooanea , mmugz ww
YIHSINONILXZ 3314 IWNGILdO HOLIMS @ " 7uas | 9
38NSS3dd 110 = Fdand L€ > 389 66 |
X AV138 NMOALNHS
GZO\mm<u M %0018 3NION3 7
aN9_3SV0 T W % 808
T 0985522 = MoV o@o 31HM OLF & ourﬁo a3y oLF
VeC/ N
¥OLVKN3 Y AVI3Y 3AVIS V3HIYD 7 /8 o¢ 039/MOTI3A 28
= AVIY Lv1S 7
oo > G349/MOTI3A OLF GF oumfo a3y oLf
son moto 209 O gl g 03¥0iF 2 *
N9 _38V0 o VG ,
T a39 OLF oot REFRGIY ] { a3 2ot | N
¥3vINg
&= 1INDNI0
180¢y ¢z ‘3qIS_HOV3 "4 §
%0078 3NION3 O0AYC
HOLON NALUVLS [T w0t Sy 7 SSANYVH
- 1VLOId
-
< ANIONS | XO0d NOILONNM JOLVIINTD 13Nvd

T13dOIN LNJHHINI-NON

OM773LW3 1/25

48



13dOIN LNJHINI-NON

07998-9
(ewely aseq salas Wan-uou)
punolg) pejejos| 9dA ¥Z EMIELLIN
welbeiq Buuipy suibug nq

z8
ele/\ 24

2802V 22, 18 OL#
YOLOW ONILEVLS OUAYZ
oullleullillic

“3QIS_HOV3 L4 §
3NION3 0L HLON31
XV '318V0 L OMV

%0078 3NION3

L8  0f
Yov Ol Movig 0L
y9

ANIONT — < X081 JOLVIINIO —— >

—_ M3IA
g J qg—g man V-V = v
Q Lol oL
9N1d SSINUVH n@@%o ow Dmo 4 - 9N1d_SSINuVH —8 oL
3aIS 3NION3 ONG.U dy ElNRENZ]
g v ¥OLOW ONLLYVLS DO0AYZ
+8 0L
¥3LVIS a1nNg_a10
"INIOd NOILO3NNOO HOV3 1V H3IMYVN 3dIM A8 C3I4IIN3AI 39 LSNN
ANV A3¥9 38 01 38V SYOLONANOD A3TIVASNI 3'a'V TV ‘3000 ¥0100 SSIINN ‘2
"03LON SV Ld30X3 ‘OVA009
'ONVALSILINN 0,501 "MLN 3dAL '¥L 9MV 38 OL SYOLONANOD NOILVIIVISNI 1V °L
o ‘S310N
@ 9720 r 1 L
m dW3L 3NION3 - R A —
I'S'd 080
© o | I
S 0g 3N < —
2 | 2,
SV1E
—— —
a Yov1g | M m |
(o2} S < 8c 3LIHM
n 4802 7 u 7
= T ef®  Cmm ey f
L— HOLIMS “dW3L i i
W LSMVHG |
AVI3Y SSYdAB
C 4502 i MOQLNHS/1V3H3¥d i i i
o Yov1g 395 i
HOLMS AVEY NN
“dNaL 3NION3 T E i AN Fdand
154 81T oy i — s —< -1 LA 33 DT
Fdund Fiddnd THoA
p JES5]
— fLQ\*mkgm 66 Y3LIWINOH  YOLVOIGNI NNy
NNoHD 35V 0 NSSIAd 10 7 7 —< — IN
—= aonzTos Fdund  Z¢ 66 A3uO q 66 A3uo Lv doLs
I
7304 8 €
f w0 NAGGLHS f Lle s | 7 o/ HOLIMS
¥SHd ' z0
[ SSvdAg
e[ 1avis
SONTd MoT9 f 5 0 f f [ NMOQLNHS
Movig 30HM OLF  ve i a3y OLF mm>wm
dHd — HOLIMS
AVIZY VIS ¥ \AA A
Pk 3 V33 f s o a3 o8 O/ | | e aR/momak J0HLNOO 3NION3
HOLYNNILTY I AV Q
[ELVEENKIY A = 039 OLF Vol 13v1S
o3d[olF 001 /H\ 20r a3 | AM - A 20l g3y
£ f f f

S3ISSINUVH
VLOId

@8L-s)

N~ T13NVd T0dINOD

OM773LW3 1/25

49



VG921 -V Buimeig
NCl S|dued

SUIIMBIA  D€E-S
weabeiq BuLipp |sued

GIvIg) 9NTId Nid 2

VY NOI1I3S
T T
=

4

BOW

Al

3 d

9 v

»
g
o
N
N o
3|8 3 5
o a AETET \doJ
e}
o
2 c
ke = AN
2| |E RIAILDWNAND — b
s (+
© @ P
c 3adng SNIVIR
o
p RN I
@ A< T awna ! |._
LHOAT _
AUOLYDIANT NN |
QS vas | ) dUS
pl .
EANE T . 1 LMVLS
&/ I TIB/MOTER  OLIMS GOAS § LEViS ROANIINDD
Y< q3a

HOALINS GSSVYAAR

NMIQATHS
4 WN3W33d

T13dOIN LNJHHINI-NON

OM773LW3 1/25

50



Updated 3-13-12

13dOIN LNJHINI-NON

Panel Wiring Diagrams

ac.621L-v
A2l “O€-S [sued [04u0D ‘€MIELLIN
weabeiq BuLipp |oued

‘LI90y—2¢
LY HOLISISTd WO¥d ¥0 M¥/L %G ‘SWHO 0/ 38 OL S| ¥OISIS3Y ¢
'90£86—2Z 13INVd NO ISd 0S1—0 38 Ol SI 30NVO 3dNSS3dd 10 ¢
‘03LON SV Ld30X3 ‘Q3ANVHLS ‘0.G0L ‘OVA009
‘MLN 3dAL VL OMV 38 OL IV SYOLONANOD ZO_._.<._|_<._.mz_ Tv -

1ANVd

“NVL NEEEE] ¢ 3ON 335
7 “ I1ddnd | s ,
_LV 40570 . — 43130 |
dgb m B
‘¢ 310N 33s ) A
S N YN
2 _ S~ 3ynSS3dd 110 7 Y3LINYNOH
| ovig Movd P I1ddnd MoV1g A~ I1dind
. SLHOIT 39NVD
E “3LIHM O
7 a3y
HOLIMS SSVdAS
NMOALAHS
E _u._n_m:n_
d WENR)
7 / O dols
O)
J
Movig \ O wis
HOLIMS
o | JOMINOD ANION3
[039/MOTI3X
v e
SSIANAVH 7
qv1iold

—
L

OM773LW3 1/25

51



'60/86—2C % 80/86—CC
asv9zZ1L-v ST1ANVd NO ISd 0GL—0 39 OL SI 39NVY9d 3FINSSI¥d 10 ‘¢
BUIMBIA ‘OE-S [8Ued [0JU0D ‘EMTELLIN ‘03LON SV 1d430X3 ‘A3aNVHLS ‘0.50L ‘OVAQQ9
welbeiq BUMIpy [oued ‘MLN 3dAL ‘YL OMV 38 OL 3V SYOLONANOD zo_H<|_._<._.mz_ TNV -
_
d NVL ° N3399
7 IOV g o SOV g | ] a3y
Mova Movig/3ang < a3y/3anmg
4.062—0
» 0% __l ERINA) YALINLTOA
o %o H | o dW31 3INION3 2d
£ dab m _u3m_ NEERE]
m _ ‘2 310N 33S
o)) O NI Movig | ] a3y
N W ONld SSAIH MOV 1g Movia Movida/3and //u\_mwmow:wm_
o o 7 ERINA) Y31IWINOH
N P 3YNSS3¥d 110
d - —
o} = °
- S 4 ETE) O
2 = 7 a3y
> [)
c HOLIMS SSVYdAg
% NMOQLNHS
E _u._n_m:n_
91656—2C -
60/86—22Z AVED
80/86—22
/121622 7 o \ © dots
91z16-22 AoV \OEﬁm
S.N/d HOLIMS
Q _ JOYLINOD INION3
[[a3y9/moT13A
i a3y
S
ool TINVd TOJINOD
_

T13dOIN LNJHHINI-NON

OM773LW3 1/25

52



Updated 3-13-12

13dOIN LNJHINI-NON

Panel Wiring Diagrams

26.LV-V
AVZ 91-S |sued [0u0) ‘€MIELLIN
weabeiq Bulipy |oued

V¥ MIIA

0,5
oe °0
5

HO1lIMG GSVAASE
NNOQLINHSG + AVAR3Ad

yd
3< SLHM

|0\

MA AndAand _/ D

2321L3ANAOOH

Ty 002
2 OlLeIS3N

Z
g< AVAD

yd
O/ »ovia

P %

LAv1lG

yd
J NQ3,/MOTNNEL

_.___()_..

yd
V< aax

No2A NS
IO ANOD
ANIONZ

OM773LW3 1/25

53



aveszi-v
AVZ ‘O€-S [8UEd [00U0D ‘EMTELLI
welbeiq BuliIpy [dued
WZ BG SWHO OZZ ONY M/ XS SWHO OJ¢ 38 OL JdY SHOISISIM 2
OILON S¥ 143733 "030NEIS ‘2801 “OvADDS
WM 3dAL ‘bl DMY 38 01 3uV SHOLONONGD NOUYTIWISMI TT¥ i
n._-_.l.l. -
“Z 3lOW 338
_“u e ML FEE o oaze
_ JERTAEM ) FEPAAAETE I :
4 ERCaE R REACTEINE GERTENE R A A R HALTHOIOA
S 40570 ) ol i
o o A Y ona E A T idEnd
o > RN E EERTS -
& [a) 6 & CRCAEIN W | ! FEIWWNETEIR '
Y = =2 W IE SO THIVIB/AMIE N TANATIE g sy 3l
< = _ i5d_pa—o 7 WALIWNLNOH
2 = PP 1 WOV 4 dladnd
e =
8 S - SLHAM 39D
m’ d ||_ e ALIHM &
Q _ e
S HOLIMS SSWdAR
N ITHS
m l\l\- H
DA 1=
0 <
T AdmD
_ /__ O oS
AR \_____“.._E._F
HO AR
5 ] et Raon
T EREC T RET
v <
~TaaEE
s
v Nvd TONINGD
E RE]

OM773LW3 1/25
54

T13dOIN LNJHHINI-NON







4420 14th Ave. NW., Seattle WA 98107

Tel: (206) 789-3880 « 1-800-762-0165 « www.northern-lights.com

Northern Lights and Lugger are registered trademarks of Northern Lights, Inc.
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