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WARNING!

California Proposition 65
Engine exhaust and some of its constituents are known to the state of California to cause cancer,
birth defects, and other reproductive harm.

WARNING!

California Proposition 65
This product contains or emits chemicals known to the state of California to cause cancer,
birth defects, and other reproductive harm.




Introduction

INTRODUCTION

Thank you for purchasing this model of the standby generator
set.

Every effort was expended to make sure that the information and
instructions in this manual are both accurate and current at the
time the manual was written. However, the manufacturer reserves
the right to change, alter or otherwise improve this product(s) at
any time without prior notice.

READ THIS MANUAL THOROUGHLY

If any portion of this manual is not understood, contact the nearest
Dealer for starting, operating and servicing procedures.

Throughout this publication, and on tags and decals affixed to the
generator, DANGER, WARNING, CAUTION and NOTE blocks are
used to alert personnel to special instructions about a particular
service or operation that may be hazardous if performed incor-
rectly or carelessly. Observe them carefully. Their definitions are

as follows:
A DANGER!

INDICATES A HAZARDOUS SITUATION OR ACTION WHICH, IF
NOT AVOIDED, WILL RESULT IN DEATH OR SERIOUS INJURY.

[AWARNING!|

Indicates a hazardous situation or action which, if not
avoided, could result in death or serious injury.

A CAUTION!
Indicates a hazardous situation or action which, if not
avoided, could result in minor or moderate injury.
NOTE:

Notes contain additional information important to a procedure
and will be found within the regular text body of this manual.

These safety warnings cannot eliminate the hazards that they
indicate. Common sense and strict compliance with the special
instructions while performing the action or service are essential to
preventing accidents.

Four commonly used safety symbols accompany the DANGER,
WARNING and CAUTION blocks. The type of information each
indicates is as follows:

This symbol points out important safety information that,
if not followed, could endanger personal safety and/or
property of others.

&é, This symbol points out potential explosion hazard.
. This symbol points out potential fire hazard.

c This symbol points out potential electrical shock hazard.

HOW T0 OBTAIN SERVICE

When the generator requires servicing or repairs, contact a Dealer
for assistance. Service technicians are factory-trained and are
capable of handling all service needs.

When contacting a Dealer about parts and service, always supply
the complete Model number, Serial number and Type Code (where
applicable), of the unit as given on the Data Label affixed to the
unit.




Safety Rules

Save These Instructions — The manufacturer suggests that these rules for safe operation be copied and
posted in potential hazard areas. Safety should be stressed to all operators, potential operators, and ser-

vice and repair technicians for this equipment.

Save These Instructions - This manual contains important instructions that should be followed during

installation of the generator and batteries.

Study these SAFETY RULES carefully before installing, operating or
servicing this equipment. Become familiar with this Owner’s Manual
and with the unit. The generator can operate safely, efficiently and
reliably only if it is properly installed, operated and maintained. Many
accidents are caused by failing to follow simple and fundamental
rules or precautions.

The manufacturer cannot anticipate every possible circumstance
that might involve a hazard. The warnings in this manual, and on
tags and decals affixed to the unit are, therefore, not all inclusive.
If using a procedure, work method or operating technique that the
manufacturer does not specifically recommend, ensure that it is
safe for others. Also make sure the procedure, work method or
operating technique utilized does not render the generator unsafe.

A DANGER!

Despite the safe design of this generator,
operating this equipment imprudently, neglect-
ing its maintenance or being careless can
cause possible injury or death. Permit only
responsible and capable persons to install,
operate or maintain this equipment.

Potentially lethal voltages are generated by
these machines. Ensure all steps are taken to
render the machine safe before attempting to
work on the generator.

Parts of the generator are rotating and/or hot
during operation. Exercise care near running
generators.

Generator exhaust gases contain DEADLY
carbon monoxide gas. This dangerous gas, if
breathed, can cause headaches, fatigue, diz-
ziness, vomiting, confusion, seizures, nausea,
fainting, unconsciousness or even death.
Operate this equipment only in the open air
where adequate ventilation is available.

GENERAL HAZARDS

For safety reasons, the manufacturer recommends that this
equipment be installed, serviced and repaired by an authorized
dealer or other competent, qualified electrician or installation
technician who is familiar with applicable codes, standards
and regulations. The operator also must comply with all such
codes, standards and regulations.

Installation, operation, servicing and repair of this (and related)
equipment must always comply with applicable codes, stan-
dards, laws and regulations. Adhere strictly to local, state and
national electrical and building codes. Comply with regulations
the Occupational Safety and Health Administration (OSHA) has
established. Also, ensure that the generator is installed, operat-
ed and serviced in accordance with the manufacturer’s instruc-
tions and recommendations. Following installation, do nothing
that might render the unit unsafe or in noncompliance with the
aforementioned codes, standards, laws and regulations.

Keep hands, feet, clothing, etc., away from drive belts, fans,
and other moving or hot parts. Never remove any drive belt or
fan guard while the unit is operating.

When working on this equipment, remain alert at all times.
Never work on the equipment when physically or mentally
fatigued.

Inspect the generator regularly, and promptly repair or replace
all worn, damaged or defective parts using only factory-
approved parts.

Before performing any maintenance on the generator, discon-
nectits battery cables to prevent accidental start-up. Disconnect
the cable from the battery post indicated by a NEGATIVE, NEG
or () first. Reconnect that cable last.

Never use the generator or any of its parts as a step. Stepping
on the unit can stress and break parts, and may result in dan-
gerous operating conditions from leaking exhaust gases, fuel
leakage, oil leakage, etc.

ELECTRICAL HAZARDS

All generators covered by this manual produce dangerous elec-
trical voltages and can cause fatal electrical shock. Utility power
delivers extremely high and dangerous voltages to the transfer
switch as well as the standby generator. Avoid contact with
bare wires, terminals, connections, etc., on the generator as
well as the transfer switch, if applicable. Ensure all appropriate
covers, guards and barriers are in place before operating the
generator. If work must be done around an operating unit, stand
on an insulated, dry surface to reduce shock hazard.

Do not handle any kind of electrical device while stand-
ing in water, while barefoot, or while hands or feet are wet.
DANGEROUS ELECTRICAL SHOCK MAY RESULT.



Safety Rules

If people must stand on metal or concrete while installing,
operating, servicing, adjusting or repairing this equipment,
place insulative mats over a dry wooden platform. Work on the
equipment only while standing on such insulative mats.

The National Electrical Code (NEC), Article 250 requires the
frame and external electrically conductive parts of the generator
to be connected to an approved earth ground and/or ground-
ing rods. This grounding will help prevent dangerous electrical
shock that might be caused by a ground fault condition in
the generator set or by static electricity. Never disconnect the
ground wire.

Wire gauge sizes of electrical wiring, cables and cord sets must
be adequate to handle the maximum electrical current (ampac-
ity) to which they will be subjected.

Before installing or servicing this (and related) equipment, make
sure that all power voltage supplies are positively turned off at
their source. Failure to do so will result in hazardous and pos-
sibly fatal electrical shock.

Connecting this unit to an electrical system normally supplied
by an electric utility shall be by means of a transfer switch so as
to isolate the generator electric system from the electric utility
distribution system when the generator is operating. Failure to
isolate the two electric system power sources from each other
by such means will result in damage to the generator and may
also result in injury or death to utility power workers due to
backfeed of electrical energy.

Generators installed with an automatic transfer switch will crank
and start automatically when normal (utility) source voltage is
removed or is below an acceptable preset level. To prevent such
automatic start-up and possible injury to personnel, disable the
generator’s automatic start circuit (battery cables, etc.) before
working on or around the unit. Then, place a “Do Not Operate”
tag on the generator control panel and on the transfer switch.
In case of accident caused by electric shock, immediately
shut down the source of electrical power. If this is not pos-
sible, attempt to free the victim from the live conductor. AVOID
DIRECT CONTACT WITH THE VICTIM. Use a nonconducting
implement, such as a dry rope or board, to free the victim from
the live conductor. If the victim is unconscious, apply first aid
and get immediate medical help.

Never wear jewelry when working on this equipment. Jewelry
can conduct electricity resulting in electric shock, or may get
caught in moving components causing injury.

FIRE HAZARDS

Keep a fire extinguisher near the generator at all times. Do NOT
use any carbon tetra-chloride type extinguisher. Its fumes are
toxic, and the liquid can deteriorate wiring insulation. Keep the
extinguisher properly charged and be familiar with its use. If
there are any questions pertaining to fire extinguishers, consult
the local fire department.

EXPLOSION HAZARDS

Do not smoke around the generator. Wipe up any fuel or oil
spills immediately. Ensure that no combustible materials are left
in the generator compartment, or on or near the generator, as
FIRE or EXPLOSION may result. Keep the area surrounding the
generator clean and free from debris.

This generator may operate using one of several types of fuels.
All fuel types are potentially FLAMMABLE and/or EXPLOSIVE
and should be handled with care. Comply with all laws regulat-
ing the storage and handling of fuels. Inspect the unit’s fuel
system frequently and correct any leaks immediately. Fuel
supply lines must be properly installed, purged and leak tested
according to applicable fuel-gas codes before placing this
equipment into service.

Gaseous fluids such as natural gas and liquid propane (LP) gas
are extremely EXPLOSIVE. Natural gas is lighter than air, and LP
gas is heavier than air; install leak detectors accordingly.

LOCATION/EXHAUST HAZARDS

The engine exhaust fumes contain carbon monoxide gas,
which can be DEADLY. This dangerous gas, if breathed in
sufficient concentrations, can cause Unconsciousness or even
death. For that reason, adequate ventilation must be provided.
This should be considered prior to installing the generator.
The unit should be positioned to direct exhaust gasses safely
away from any building where people, animals, etc., will not be
harmed. Any exhaust stacks that ship loose with the unit must
be installed properly per the manufacturer's instruction, and in
strict compliance with applicable codes and standards.
Adequate, unobstructed flow of cooling and ventilating air is
critical to prevent buildup of explosive gases and to ensure cor-
rect generator operation. Do not alter the installation or permit
even partial blockage of ventilation provisions, as this can seri-
ously affect safe operation of the generator.

Keep the area around the generator clean and uncluttered.
Remove any materials that could become hazardous.



General Information

1.1  GENERATOR INSTALLATION

This equipment is a liquid-cooled, engine-driven generator set.
The generator is designed to supply electrical power that operates
critical electrical loads during utility power failure. The unit has
been factory-installed in a weather resistant, all metal enclosure
and is intended for outdoor installation only.

[AWARNING!|

If this generator is used to power electrical
load circuits normally powered by a utility
power source, it is required by code to install
a transfer switch. The transfer switch must
effectively isolate the electric system from the
utility distribution system when the generator
is operating (NEC 701). Failure to isolate an
electrical system by such means results in
damage to the generator and may also resuit
in injury or even death to utility power workers
due to backfeed of electrical energy.

1.2 BEFORE INSN'(I)';OE‘_LLATION

Contact the local inspector or City Hall to make sure you are
aware of all federal, state and local codes that could impact the
installation. Secure all required permits before starting the job.

Before installing this equipment, check the ratings of both the
generator and the transfer switch. Read “Emergency Isolation
Method” and “Total Circuit Isolation Method”.

The generator’s rated wattage/amperage capacity must be
adequate to handle all electrical loads that the unit will power. The
critical (essential) loads may need to be grouped together and
wired into a separate “emergency” distribution panel.

A DANGER!

Connecting this generator to an electrical
system normally supplied by an electric utility
shall be by means of a transfer switch, so as

to isolate the electric system from the utility
distribution system when the generator is
operating. Failure to isolate the electric system
by these means will result in damage to the
generator and may also result in injury or death
to utility workers due to backfeed of electrical
energy.

& If an open bottom is used, the engine-generator

is to be installed over non-combustible
materials and should be located such that
combustible materials are not capable of
accumulating under the generator set.

Only authorized dealers or qualified, competent installation
contractors or electricians thoroughly familiar with applicable
codes, standards and regulations should install this standby
electric power system. The installation must comply strictly with
all codes, standards and regulations pertaining to the installation.

A CAUTION!

After the system has been installed, do

nothing that might render the installation in
noncompliance with such codes, standards and
regulations.

1.2.1  NFPA STANDARDS

Applicable national, state, or local laws, codes, and regulations
pertaining to the installation of engine-generator power systems
must be strictly complied with. Always use the current acceptable
version or edition of the applicable code or standard which applies
to your jurisdiction. In the absence of pertinent local laws and
standards, the following published booklets may be used as a
guide (these apply to localities which recognize NFPA and IBC):

1. National Fire Protection Association (NFPA) 70: The NATIONAL
ELECTRIC CODE (NEC) *

2. NFPA 10: Standard for Portable Fire Extinguishers *

3. NFPA 30: Flammable And Combustible Liquids Code *

4. NFPA 37: Standard for Stationary Combustion Engines And
Gas Turbines *

5. NFPA 54: National Fuel Gas Code *

6. NFPA 58: Standard for Storage And Handling Of Liquefied
Petroleum Gases *

7. NFPA 68: Standard On Explosion Protection By Deflagration
Venting *

8. NFPA 70E: Standard For Electrical Safety In The Workplace *

9. NFPA 99: Health Care Facilities Code *

10. NFPA 101: Life Safety Code *

11. NFPA 110: Standard for Emergency and Standby Power
Systems *

12. NFPA 211: Standard for Chimneys, Fireplaces, Vents, and
Solid Fuel Burning Appliances *

13. NFPA 220: Standard on Types of Building Construction *

14. NFPA 5000: Building Code *

15. International Building Code **

16. Agricultural Wiring Handbook ***

17. ASAE EP-364.2 Installation and Maintenance of Farm Standby
Electric Power ****

This list is not all inclusive. Check with the Authority Having Local
Jurisdiction (AHJ) for any local codes or standards which may
be applicable to your jurisdiction. The above listed standards are
available from the following internet sources:

* www.nfpa.org
** www.iccsafe.org

*** www.rerc.org Rural Electricity Resource Council PO. Box 309
Wilmington, OH 45177-0309

*xx% www.asabe.org American Society of Agricultural & Biological
Engineers 2950 Niles Road, St. Joseph, MI 9085

Changes to previous standards:

The National Building Code was superseded by the International
Building Code and/or NFPA 5000 Building Code. The local AHJ will
determine which if either applies.
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1.3 GENERATOR LOCATION

Install the generator set, in its protective enclosure outdoors,
where adequate cooling and ventilating air always is available.
Consider these factors:

e [nstall the unit where air inlet and outlet openings will not
become obstructed by leaves, grass, snow, etc. If prevailing
winds will cause blowing or drifting, consider using a windbreak
to protect the unit.

« |nstall the generator on high ground where water levels will not
rise and endanger it.

* This genset must be installed on a level surface. The base frame
must be level within 1/2 inch all around.

e Allow sufficient room on all sides of the generator for
maintenance and servicing. This unit must be installed in
accordance with current applicable NFPA 37 and NFPA 70
standards, as well as any other federal, state and local codes
for minimum distances from other structures.

» Where strong prevailing winds blow from one direction, face the
generator air inlet openings into the prevailing winds.

* Install the generator as close as possible to the transfer switch.
This reduces the length of wiring and conduit.

« Install the generator as close as possible to the fuel supply,
to reduce the length of piping. HOWEVER, REMEMBER THAT
LAWS OR CODES MAY REGULATE THE DISTANGE.

1.4 GENERATOR MOUNTING AND
SUPPORT

When designing a concrete base slab, all federal, state and local
codes should be followed. Special attention should be given to the
concrete base slab which should exceed the length and width of
the generator by a minimum of 6 inches on all sides.

The mounting pad should be located as close as possible to the
transfer switch and fuel supply. Make sure you leave adequate
room around the generator for service access. Five feet is a good
rule of thumb, but local codes vary.

Place the pad high enough to keep rising water from reaching
the generator. Make sure the generator will have adequate and
unobstructed airflow by choosing an open space free of trees,
shrubs, buildings or other obstructions (Figure 1.1).

Figure 1.1 — Mounting Pad

The unit must be positioned so air vents won’t become clogged
with leaves, grass, snow or debris. Make sure that exhaust fumes
will not enter the building through eaves, windows, ventilation fans
or other air intakes.

Position the electrical conduit for power wiring, control wiring and
the battery charger circuit so the generator can be placed correctly
on the pad (Figure 1.2).

Figure 1.2 — Position Conduit

The concrete pad should be reinforced and deep enough so that
the weight of the pad is equal to the weight of the generator (refer
to the "Generator Mounting and Support" section in this manual).

The length and width of the pad should exceed the length and
width of the generator by at least 6 inches on all sides and the
pad must be level within 'z inch all around. Refer to the installation
diagram supplied with the owner's manual for the correct stub up
area location.

1.4.1  COMBUSTIBLE FLOOR AND ROOF PROTECTION

If the generator must be installed on any combustible floor or roof,
comply with the following rules:

« Place a layer of non-combustible insulation, followed by a layer
of sheet metal beneath the unit’s mounting base rails (Figure
1.3).

 Both the layer of insulation and the sheet metal must extend
beyond the generator base to a distance of at least 6 inches
(15.24 cm) on all sides.

For rooftop or building structure mounting, it is recommended

that spring isolators be installed between the engine frame and

the mounting system. A minimum of six (6) isolators are required
and must be located at the front and rear cross members and the
center of the frame.
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Figure 1.3 — Combustible Floor and Roof Protection

SHEET METAL

GENERATOR

MOUNTING BASE
INSULATION

6 INCHES
MINIMUM 6 INCHES
MINIMUM

Since the entire bottom of the genset is now exposed, it should be
covered with a metal plate to keep out small animals and protect
the integrity of the internal parts of the genset. Genset movement is
more intense with spring isolation, so flexible connections for the
fuel and the electrical conduits are also required.

NOTE:
Consult the local building codes which may vary.

1.5 UNPACKING
1.5.1  UNPACKING PRECAUTIONS

Handle shipping cartons and crates with care. Use care to avoid
damage from dropping, bumping, collision, etc. Store and unpack
cartons with the proper side up, as noted on the shipping carton.

1.5.2 _ INSPECTION

After unpacking, carefully inspect the generator for any damage
that may have occurred during shipment. If loss or damage is
noted at the time of delivery, have the person(s) making delivery
note all damage on the freight bill or affix their signature under the
consignor’s memo of loss or damage.

1.6 LIFTING THE GENERATOR

[AWARNING!|

When lifting or hoisting equipment is used,

be careful not to touch overhead power lines.
Generators that weigh more than 900 pounds
require proper tools, equipment, and qualified
personnel to be used in all phases of handling
and unpacking.

1.7 GENERATOR PLACEMENT

Use a forklift, boom truck or similar equipment with sufficient
capacity to move the generator to the mounting pad area.
The operator should be certified and experienced in generator
installation (Figure 1.4).

Figure 1.4 — Lifting the Generator

Before placing the generator on the pad, inspect for shipping
damage and if necessary, file a claim with the shipper.

After removing the bolts holding the generator base frame to the
wooden pallet, use the lifting eyes on the base frame to lift the
generator onto the pad.

When properly positioned, secure the base frame to the pad with
appropriately sized masonry bolts.

Ground the unit appropriately per NEC and local codes. There is a
ground lug for this purpose attached to the frame rail.

1.8 FUEL SYSTEMS

1.8.1  FUEL CONVERSION

The generator shipped from the manufacturer is configured to
run on natural gas. Refer to the Owner's Manual for details on
converting the generator to run on LP vapor.

182 INTRODUCTION TO GASEQUS FUEL SYSTEMS

Gaseous fuels, such as LP and natural gas, are
highly volatile and their vapors are explosive.
LP gas is heavier than air and will settle in low
areas. Natural gas is lighter than air and will
settle in high areas. Even the slightest spark
can ignite these fuels and cause an explosion.
For safety, all codes, standards and regulations
pertaining to the installation and use of
gaseous fuels must be strictly complied with.
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Local fuel gas codes may vary widely. For that reason, it is
recommended that a local gas distributor or installer be consulted
when installing a gaseous fuel supply system.

In the absence of local fuel gas codes and regulations, booklets
published by the National Fire Protection Association (NFPA) may
be used as sources of information.

Gaseous fuel systems should be installed by a licensed plumber
who is experienced in generator installation and is familiar with
local codes and regulations.

When installing rigid natural gas lines, always use AGA approved
black pipe.

In most applications, a manual shutoff valve and a primary
regulator must be a part of the installation (Figure 1.7).

Figure 1.7 — Manual Shutoff Valve

A section of UL or AGA approved flexible fuel line is required to
protect the rigid fuel line connections against vibration from the
generator.

Installing the flexible fuel line horizontally with as few bends as
possible will allow the flexible section to absorb and mitigate
vibration. Never use a flexible fuel line to avoid an elbow in a rigid
line and never attach gaseous fuel line supports to any part of the
generator. Never install the flex fuel line vertically. Doing so defeats
the purpose of the flexible fuel line (Figure 1.8).

Figure 1.8 — Flexible Fuel Line

After checking all connections for leaks, check the static gas
pressure at the secondary regulator to ensure there is sufficient
pressure to operate the generator (see Owner’s Manual).

If the static pressure is too low, or is higher than 14 inches of water
column, notify the local gas supplier. (Figure 1.9)

Figure 1.9 — Water Column

WL

1.8.3  PROPERTIES OF GASEQUS FUELS

Natural Gas

Natural gas is lighter than air. It is found in the gaseous state at
normal ambient temperatures and pressures. It is highly explosive
and can be ignited at the slightest spark. For that reason, fuel
lines must be free of leaks and adequate ventilation is absolutely
essential.

Local fuel/gas codes usually dictate the maximum pressure at
which natural gas can enter a structure. In order to reduce the
gas pressure to that required by law, a PRIMARY REGULATOR is
required.

LP Gas

Liquefied petroleum (LP) gas is heavier than air. The gas vapors
are explosive and, like natural gas, can be ignited by the slightest
spark.

LP tank pressure is dependent on the ambient temperature and can
be as high as 200 psi. A primary regulator is required at the tank
to reduce the pressure to the required five to 14 inches of water
column for units less than 70kW, or 11 to 14 inches of water
column for units 70kW and larger.
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1.8.4  THE NATURAL GAS SYSTEM

A typical natural gas system is shown in Figure 1.10. The
maximum pressure at which the gas can enter a building is
established by code and may vary from area to area. A primary
regulator is required to reduce gas supply pressures to the required
safe level before the gas enters a structure.

The primary regulator may or may not be provided by the gas
supplier. The gas distribution company will usually provide piping
from the main distribution line to the generator site. It is the
responsibility of the gas supplier to ensure that sufficient gas
pressure is available to operate the primary regulator.

From the primary regulator, gas flows to the generator connection.
A flexible length of gas line is required between rigid piping and
the gas connection at the generator. The generator fuel system
consists of an electrical fuel shutoff valve/regulator assembly and
a gas actuator.

The secondary regulator reduces gas pressure to about five inches
of water column before the gas Is delivered to the actuator.

NOTE:

Gas pressure from the primary regulator (supplied by the
installing contractor) to the generator's fuel shutoff valve should
not exceed 14 inches of water column.

Follow the local codes on selecting the required AGA approved,
and UL listed, for NG application flexible portion of the fuel line
(supplied by the installing contractor).

1.8.5  LP GAS VAPOR WITHDRAWAL SYSTEM

This type of system utilizes the vapors formed above the liquid
fuel in the supply tank (see Figure 1.11). Approximately 10 to 20
percent of the tank capacity is needed for fuel expansion from
the liquid to the vapor state. Gas pressure requirements for an LP
vapor system at the frame of the generator are the same as those
listed for natural gas in "The Natural Gas System". See Table 1 for
information regarding the vapor capacity of LP tanks. The installer
should be aware of the following:

e When ambient temperatures are low and engine fuel
consumption is high, the vapor withdrawal system may not
function efficiently.

e Ambient temperatures around the supply tank must be high
enough to sustain adequate vaporization or the system will not
deliver the needed fuel volume.

* |n addition to the cooling effects of ambient air, the vaporization
process itself provides an additional cooling effect.

1.8.6  GASEQUS FUEL SYSTEM PIPING
NOTE:

The information below is to assist in planning gaseous fuel
installation. In NO WAY should this information be interpreted
to conflict with applicable fuel gas codes. Contact the local
jurisdiction if questions arise.

The following general rules apply to piping used in gaseous fuel
systems:

e The piping should be of black iron, rigidly mounted and
protected against vibration.

* |nstall the supplied length of flexible hose between the generator
connection point and rigid piping.

A CAUTION!

The supplied flexible hose is not to be installed
underground or in contact with ground. The
flexible hose is for in-line installation only.
Bends, kinks or off-center in-line installation of
flexible hose is NOT allowed.

¢ Piping must be of the correct size to maintain the required
supply pressures and volume flow under varying conditions
(see Calculating volumetric Flow Rate and Pipe Size).

e |nstalled piping must be properly purged and leak-tested, in
accordance with applicable codes and standards.

 Use an approved pipe sealant or joint compound on all threaded
fittings, to reduce the possibility of leakage.

NOTE:

In the absence of local purging and leak test standards, NFPA
No. 54 may be used as a guide.
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Figure 1.10 — Typical Natural Gas System
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Figure 1.11 — Typical LP Gas Vapor Withdrawal System
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1.9 CALCULATING VOLUMETRIC
FLOW RATE AND PIPE SIZE

If the Owner's Manual identifies the fuel consumption requirements
by a volumetric flow rate (units of fts/hr), skip the next section and
go on to the section, Calculating Pipe Size. If the Fuel Consumption
requirements are given in units of Ib/hr, follow the next section,
Calculating Volumetric Flow Rate.

1.9.1  CALCULATING VOLUMETRIC FLOW RATE

Since the fuel consumption requirements (from the owner's
manual) are given as a mass flow (units of Ib/hr), the volumetric
flow rate (fts/hr) must be identified before the appropriate pipe
size can be selected. The relationship between the mass flow rate
(Ib/hr), density (Ib/ft3), and volumetric flow rate (ft3/hr) can be
described by Equation 1. According to Equation 1, the volumetric
flow rate can be calculated by dividing the mass flow rate by the
density. You may need to contact your fuel vendor to identify the
density or specific gravity for your fuel. If your vendor provides
the specific gravity (relative to air) Table 1 can be used to identify
the appropriate density. Since the density of natural gas and LP is
temperature dependant, the maximum temperature of the fuel (at
the fuel shutoff/regulator assembly) should be measured so the
fuel consumption requirements can be more accurately identified
for the generator. A sample calculation (Example 1) is included in
this section.

Equation 1:
. m
V=—

p

Where:

v = Volumetric Flow Rate (ft%/hr)

rm = Mass Flow Rate (lb/hr)
(T-60)

p = Density from Table 1 - <
C = 11111 (for Natural Gas) or 3333 (for LP)
T = Temperature of the fuel into the fuel shut-off/regulator

Example 1: Determine the volumetric flow rate for a generator
that requires 91.34 Ib/hr of natural gas at 100% load.

Solution:

Specific gravity according to the local vendor: 0.5

Density of Natural Gas from Table 1: 0.0383 Ib/fts

Maximum Temperature of the fuel going into the generator: 90°F
C=11111 (for Natural Gas) from Equation 1

m = 91,34 Ib/hr

B (90-60)
e p=00383-

p = 0,0356 Ib/ft3

=|3
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Thus:
. 91.34
V= 0.0356
And:

v = 2566 ft/hr

1.9.2  CALCULATING PIPE SIZE

Now that the volumetric flow rate has been identified, the minimum
pipe size can be determined by using Table 2. This table is based
on a specific gravity of 1.00 (specific gravity of air). For that
reason, a correction is required when the fuel used has a different
specific gravity. The fuel’s specific gravity can be obtained from
the fuel supplier. The table is also based on a pressure drop of
0.3, which allows for a nominal amount of restrictions from bends,
fittings, etc. Example 2 illustrates how to calculate the pipe size for
the generator.

Example 2: Determine the iron pipe size for a generator that
requires 2566 ft3/hr of Natural Gas. The unit is located 75 feet
from the fuel source.

Solution:
Specific gravity of natural gas according to the local vendor: 0.5
Multiplier for the given specific gravity from Table 1: 1.1

According to Table 2, a 2-1/2 inch pipe will deliver 1750 ft ~ 3/hr
of air if it is located 75 feet from the fuel source. To determine the
volumetric flow rate of natural gas, multiply the given flow rate by
the multiplier (from Table 1).

Natural gas flow rate

air flow rate (ft3/hr) * Multiplier
1750 ft3/hr * 1.10
Natural gas flow rate = 1925 ft3/hr

Since the flow rate through a 2-1/2 inch iron pipe is less than the
flow rate required by the generator (2430 ft3/hr), we must evaluate
the next larger pipe (3 inches) by the same method.

Natural gas flow rate = air flow rate (ft3/hr) * Multiplier
= 3000 ft3/hr * 1.10
Natural gas flow rate = 3300 ft3/hr

A 3 inch pipe is required at the given distance of 75 feet. Pressure
drop does not have to be considered unless an unusual number
of fittings, bends or other restrictions are used. In such unusual
cases, the fuel supplier will usually specify which multiplier is
applicable.

NOTE:

The installed piping system shall be capable of providing the Fuel
Consumption requirements as identified in the specifications
section of the Owners Manual.
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TABLE 1
Gsrg\?i(’zyl/fg) Multiplier Density Ib/ft3 Gsrg\?ﬁ%) Multiplier Density Ib/ft3 | Pressure Drop Multiplier
0.5 1.1 0.0383 1 0.775 0.0765 0.1 0.577
0.55 1.04 0.0421 1.2 0.707 0.0918 0.2 0.815
0.6 1 0.0459 1.4 0.655 0.1072 0.3 1
0.65 0.962 0.0497 1.5 0.633 0.1148 0.5 1.29
0.7 0.926 0.0536 1.7 0.594 0.1301 1 1.83
0.8 0.867 0.0612 1.9 0.565 0.1454 2.58
0.9 0.817 0.0689 2.1 0.535 0.1607 4.08
Note 1: Relative to air at 30 inches Hg, 60°F
TABLE 2
Length of Pipe Iron Pipe Size (IPS Inches)
(In Feet) 1/2” 3/4” 1” 1-1/4” | 1-1/2” 2” 2-1/2” 3” 47 6” 8”
15 76 172 345 750 1220 2480 3850 6500 13880 | 38700 | 79000
30 52 120 241 535 850 1780 2750 4700 9700 | 27370 | 55850
45 43 99 199 435 700 1475 2300 3900 7900 23350 45600
60 38 86 173 380 610 1290 2000 3450 6800 19330 | 39500
75 77 155 345 545 1120 1750 3000 6000 17310 | 35300
90 70 141 310 490 1000 1560 2700 5500 15800 | 32250
105 65 131 285 450 920 1430 2450 5100 14620 | 29850
120 120 270 420 860 1340 2300 4800 13680 | 27920
150 109 242 380 780 1220 2090 4350 12240 | 25000
180 100 225 350 720 1120 1950 4000 11160 | 22800
210 92 205 320 660 1030 1780 3700 10330 | 21100
240 190 300 620 970 1680 3490 9600 19740
270 178 285 580 910 1580 3250 9000 18610
300 170 270 545 860 1490 3000 8500 17660
450 140 226 450 710 1230 2500 7000 14420
600 119 192 390 600 1030 2130 6000 12480
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TABLE 3 — VAPOR CAPACITY OF PROPANE STORAGE TANKS

To Use: Go to the First column and pick the required kW load and then pick the minimum ambient temperature (40°, 20° or 0° F) that the
generator would be operating in. The third column (tank capacity) will give the required tank size to continually produce the given fuel flow.

Operating
Max kW Minimum Hours @ Tank Capacity Length Dia Overall
Vapor Temp Max kW (Gallons) Inches Inches Ht. Inches

30 40 24

20 20 35 120 57 24 33
10 0 67

35 40 26

25 20 36 150 68 24 33
12 0 72

60 40 26

40 20 38 250 94 30 39
20 0 74

80 40 26

50 20 40 325 119 30 39
25 0 77

100 40 31

60 20 51 500 119 37 46
30 0 100

150 40 35

100 20 53 850 165 41 50
50 0 105

170 40 36

120 20 51 1000 192 41 50
60 0 103

Propane storage tanks can provide either a liquid or a vapor supply to the generator. The above chart is for vapor withdrawal only and provides
the kW output or amount of vapor that can be withdrawn at a given temperature while keeping the temperature of the liquid above the boiling
point. If the withdrawal rate is too high, the LP temperature goes below the boiling point, the pressure drops to zero and no vapor can be with-
drawn. A primary regulator is also required at the tank to reduce the line pressure to the generator to 5-14 inches of water column.

Propane Conversions: 36.38 ft3 = 90,500 btu = 1 gal « 1lb = 21,500 btu = 8.56 ft3

12

Propane Storage Tank
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Propane Diameter

¢
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©




General Information

1.10 ELECTRICAL CONNECTIONS

1.10.1 GROUNDING THE GENERATOR

A GROUNDING LUG is provided on the generator mounting base
for the purpose of grounding the frame and the external electrically
conductive parts of this equipment to an approved earth ground
and/or grounding rods where required by the National Electrical
Code (Figure 1.12). Consult a qualified electrician for grounding
requirements in the area. Grounding procedures must meet local

regulations.
A DANGER!

Do not connect the ground wire to any pipe that
carries a flammable or explosive substance -
FIRE or an EXPLOSION may result.

Proper grounding helps protect personnel against electrical shock
in the event of a ground fault condition in the generator or in
connected electrical devices. In addition, grounding helps dissipate
static electricity that often builds up in ungrounded devices.

Figure 1.12 — Generator Grounding Lug (typical)

GROUNDING
LUG

1.10.2 BATTERY CHARGER CONNECTION

The generator has been equipped with a battery charger integrated
in the control panel. Power leads for the charger have been run to
the connection box (Figure 1.13). Connect the power leads for the
battery charger to the 120 VAC T1/LINE connection and the neutral
lead to the NEU connection. This is a 15 Amp circuit supplied by
the customer.

(Refer to the Connection Diagrams section in this manual, or the
wiring diagram in the Owner's Manual that is supplied with the
unit.)

Figure 1.13 — Battery Charger Connection

TB2
POWER
CONNECTION

U489 Rev A

WIRE STRIP LENGTH = 10mm (.375")
WIRE GAUGE = 12 AWG - 18 AWG
PRESS TAB, INSERT WIRE, RELEASE TAB

1.11 BATTERY INSTALLATION

Standby generators installed with automatic
transfer switches will crank and start
automatically when NORMAL (UTILITY) source
voltage is removed or is below an acceptable
preset level. To prevent such automatic start-
up and possible injury to personnel, do not
connect battery cables until certain that normal
source voltage at the transfer switch is correct
and the system is ready to be placed into
operation.

Storage batteries give off explosive hydrogen
gas. This gas can form an explosive mixture
around the battery for several hours after
charging. The slightest spark can ignite the gas
and cause an explosion. Such an explosion

can shatter the battery and cause blindness

or other injury. Any area that houses a storage
battery must be properly ventilated. Do not
allow smoking, open flame, sparks or any spark
producing tools or equipment near the battery.

Battery electrolyte fluid is an extremely caustic
sulfuric acid solution that can cause severe
burns. Do not permit fluid to contact eyes, skin,
clothing, painted surfaces, etc. Wear protective
goggles, protective clothing and gloves when
handling a battery. If fluid is spilled, flush the
affected area immediately with clear water.

[AWARNING!]
&Do not dispose of the battery in a fire. The
battery is capable of exploding.

Do not open or mutilate the battery. Released
electrolyte can be toxic and harmful to the skin
and eyes.

13
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Figure 1.14 — Check Engine 0il

AThe battery represents a risk of high short

circuit current. When working on the battery,
always remove watches, rings or other metal
objects, and only use tools that have insulated
handles.

1.11.1 _VENTED BATTERIES

A CAUTION!

The electrolyte is a dilute sulfuric acid that is
harmful to the skin and eyes. It is electrically
conductive and corrosive. The following
procedures are to be observed:

» Wear full eye protection and protective clothing,

* Where electrolyte contacts the skin, wash it off immediately
with water,

* Where electrolyte contacts the eyes, flush thoroughly and
immediately with water and seek medical attention, and

 Spilled electrolyte is to be washed down with an acid-
neutralizing agent. A common practice is to use a solution
of one pound (500 grams) bicarbonate of soda to one gallon
(4 liters) of water. The bicarbonate of soda solution is to be
added until the evidence of reaction (foaming) has ceased.
The resulting liquid is to be flushed with water and the area
dried.

Lead acid batteries present a risk of fire
& because they generate hydrogen gas. The
following procedure are to be followed:

* DO NOT SMOKE when near hatteries,

« DO NOT cause flame or spark in battery area, and

» Discharge static electricity from body before touching
batteries by first touching a grounded metal surface.

Servicing of batteries is to be performed or supervised by
personnel knowledgeable of batteries and the required precautions.
Keep unauthorized personnel away from batteries.

For recommended batteries, see the “Specifications” section in
the Owner’s Manual. All batteries must be at 100 percent state-of-
charge before they are installed on the generator.

When using maintenance-free batteries, it is not necessary to check
the specific gravity or electrolyte level. Have these procedures
performed at the intervals specified in the “Maintenance” section
in the Owner’s Manual. A negative ground system is used. Battery
connections are shown on the wiring diagrams. Make sure all
batteries are correctly connected and terminals are tight. Observe
battery polarity when connecting batteries to the generator set.

NOTE:

Damage will result if the battery connections are made in
reverse.

Before connecting the battery, make certain that normal utility
voltage at the transfer switch is correct and the system is ready to
be put into operation.

Check the engine oil, the coolant level, belt tension, and if so
equipped, the gearbox oil (Figure 1.14).
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Check the battery to make sure it is fully charged before installing.

Follow all safety procedures detailed in the Owner’s Manual and
observe polarity when connecting the battery. Make sure all
terminal connections are tight (Figure 1.15).

Figure 1.15 — Check Terminal Connections

1.12 GENERATOR ACTIVATION

When battery power is applied to the generator during the
installation process, the controller will light up. However, the
generator still needs to be activated before it will automatically run
in the event of a power outage.

Activating the generator is a simple one time process that is guided
by the controller screen prompts. Once the product is activated,
the controller screen will not prompt you again, even if you
disconnect the generator battery.

After obtaining your activation code, please complete the following
steps at the generator’s control panel in the Activation Chart
(shown on the following page).
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1.12.1 ACTIVATION CHART

CHOOSE LANGUAGE

TROUBLESHOOTING

Display Reads:

Language
- English  +

EIrYLARE
w

Use ARROW keys to scroll to desired language.
Press ENTER to select.

If the wrong language is chosen, it can be
changed later using the “edit” menu.

Display Reads:
Activate me (ENT) or
ESC to run in manual

en ATV V]
w

Press ENTER to begin the activation process.

If ESCAPE is pressed instead of ENTER, your
generator will only run in manual mode (for
test purposes) and NOT ACTIVATED will be dis-
played. You will need to remove the generator
control panel fuse AND disconnect the T1, N1,
N2 connector in the external connection box (if
equipped) or disconnect the utility input (main
breaker) to the transfer switch for 3-5 seconds.
Reconnect and start over with step 1.

Display Reads:
To Activate go to
www.activategen.com

|Escape// A ” v \ Enter |

~

If you do not have your activation code, go to
www.activategen.com or call 1-888-9ACTIVATE
(922-8482).

If you already have your activation code, wait 3-5
seconds for the next display.

ENTER ACTIVATION CODE (Passcode)

TROUBLESHOOTING

Display Reads:
Serial 123456789
Passcode XXXXX +/-

el AV ow]
w

Use ARROW keys to scroll and find the first num-
ber of your Activation Code.

Press ENTER to select.
Repeat this step until all digits have been entered.
Use ESCAPE to correct previous digits.

Display Reads:

“SELECT HOUR (0-23)”
“- 6 + ”

on ATV V]

~

Activation is complete when all digits are entered
above and your screen shows this display.

Follow the controller prompts to continue setting
the time function. Refer to your Owner’s Manual
with questions.

What happens if “Wrong Passcode Try Again”
appears?

Reenter the activation code. If a second attempt
is unsuccessful, check the number against the
code given on activategen.com. If it is correct
and the generator will not accept it, contact
1-888-9ACTIVATE (922-8482).
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Installation

2.1 TRANSFER SWITCH

The generator system should be used in conjunction with a
matched automatic transfer switch. The NEMA 3R enclosure is
weather proof and can be used indoors or outdoors.

2.2 UNPACKING

Carefully unpack the transfer switch. Inspect closely for any
damage that might have occurred during shipment. The purchaser
must file with the carrier any claims for loss or damage incurred
while in transit.

Check that all packing material is completely removed from the
switch prior to installation.

Attach any lifting device to the transfer switch mounting holes or
brackets only. DO NOT LIFT THE SWITCH AT ANY OTHER POINT.

Always inspect the transfer switch for shipping damage.

2.3 MOUNTING

Mounting dimensions for the transfer switch enclosure can be
found in the transfer switch owner’s manual. Enclosures are
typically wall-mounted.

The transfer switch must be mounted vertically and must be level
and plumb.

A CAUTION!

Handle transfer switches carefully when
installing. Do not drop the switch. Protect the
switch against impact at all times, and against
construction grit and metal chips. Never install
a transfer switch that has been damaged.

Install the transfer switch as close as possible to the electrical
loads that are to be connected to it. Mount the switch vertically
to a rigid supporting structure. To prevent switch distortion, level
all mounting points. If necessary, use washers behind mounting
holes to level the unit. Never install the switch where water or any
corrosive substance might drip into the enclosure.

RTS and HTS switches are open transition switches. Because load
circuits can only be connected to one power supply at a time,
open transition switches prevent electrical feedback between utility
circuits and generator circuits (Figure 2.1).

Figure 2.1 — Connect Power Leads
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3.1 BASIC STANDBY ELECTRIC
SYSTEM

Figure 3.1 shows a schematic diagram of a basic standby
electric system. Both the UTILITY power supply and the STANDBY
(GENERATOR) output are connected to an approved transfer
switch. The transfer switch is required by electrical code and
serves the following functions:

 Allows the LOAD circuits to be connected to only one power
supply at a time.

e Prevents electrical backfeed between the generator and the
UTILITY power circuits.

Figure 3.1 — Basic Standby Electric System

MAIN LINE
CIRCUIT BREAKER
uTILITY =
POWER ‘ :
SUPPLY I
TRANSFER
SWITCH X
U U (R
1
. T0 LOAD
| CIRCUITS
| (@]
__ r]/ I
STANDBY Fm————
GENERATOR ; ‘
OUTPUT I
MAIN LiNE
CIRCUIT BREAKER

Notice that both the STANDBY and the UTILITY power supplies to
the transfer switch are protected against overload by a main line
circuit breaker.

3.2 STANDBY CIRCUIT ISOLATION
METHOD

This prevents overloading the generator by keeping electrical
loads below the wattage/amperage capacity of the generator. If the
generator is powering only designated loads, within the wattage/
amperage capacity, during utility power outages, consider using
the emergency circuit isolation method.

Designated electrical loads are grouped together and wired into
a separate “Standby Distribution Panel.” Load circuits powered
by that panel are within the wattage/amperage capacity of the
generator set. When this method is used, it is difficult to overload
the generator. The transfer switch must meet the following
requirements:

e |t must have an ampere rating equal to the total amperage rating
of the standby distribution panel circuit.

* Have it installed between the building’s main distribution panel
and the standby distribution panel.




The generator powers only designated loads that are grouped
together and wired into a separate emergency distribution panel.
The transfer switch is installed between the main distribution panel
(A) and the emergency distribution panel (E) (Figure 3.1).

The amperage rating of the transfer switch must be equal to,
or greater than, the highest amperage rating of the utility and
generator breakers feeding the switch.

Figure 3.1 — Standby Isolation

TR

3.3 TOTAL CIRCUIT ISOLATION
METHOD

When a generator capable of powering all electrical loads in the
circuit is to be installed, use the “Total Circuit Isolation Method.” It
is possible for the generator to be overloaded when this isolation
method is employed. The following apply to the transfer switch in
this type of system.

e Ampere rating of the transfer switch must equal the ampere
rating of the normal incoming utility service.

e The transfer switch is installed between the utility service
entrance and the building distribution panel.

The generator will be backing up all electrical loads within the

circuit, so the amperage rating of the transfer switch must be

equal to, or greater than, the amperage rating of the normal utility

service.

Unless a service entrance rated transfer switch is used, a main
service disconnect (D) must be located before the transfer switch.
The transfer switch is installed between the utility service entrance
and the building distribution panel (A) (Figure 3.2).

Operation

Figure 3.2 — Total Circuit Isolation

3.4 ALL TRANSFER SWITCH
INSTALLATIONS

Power wiring, control wiring and wiring for the 15 or 20 Amp
circuit required for the 2-Amp smart charger should be in separate
conduit.

In all installations, a ground wire will run through the power conduit
from the generator connection panel to the transfer switch (Figure
3.3).

Figure 3.3 — Ground Wire

In any three-phase application, the phase rotation of the generator
power lines must match the phase rotation of the utility power lines
at the transfer switch (Figure 3.4).

17



Figure 3.4 — Match Phase Rotation

AL tti.‘ v - ’ :.
= . A% L /

While supporting the lugs, use a torque wrench to tighten the lugs
on the generator circuit breaker and the transfer switch. Torque
specifications are in the Transfer Switch Owner’s Manual (Figure
3.5).

Consult the Technical Manual that comes with the transfer switch
for wiring diagrams and any product changes, modifications or
updates.

Figure 3.5 — Torque Lugs

LI =

3.5 NEXUS TRANSFER SWITCHES

Generators equipped with the Nexus Digital Controller will be
matched to a Nexus or RTS transfer switch.

N = Normal Utility Supply
E = Generator Connection Panel
T = Load Distribution Panel

When installing these switches, terminals 178 and 183 (2-wire
start) are not used.
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3.6 CONNECTION DIAGRAMS

All wiring in the standby electric power system must be in strict
compliance with applicable codes, standards and regulations.
Such wiring must be properly supported, routed, and connected.
In addition, wiring must be properly sized to carry the maximum
load current to which is will be subjected.

The connections between the generator and transfer switch will
vary depending on the equipment ordered. In each case there are
two types of interconnections, load wiring and control wiring.

A DANGER!

Make sure to turn OFF both the NORMAL
(UTILITY) and STANDBY (EMERGENCY) power
supplies before trying to connect power source
and load lines to the transfer switch. Supply
voltages are extremely high and dangerous.
Contact with such high voltage power supply
lines causes extremely hazardous, possibly
lethal, electrical shock.

A CAUTION!

Be sure to maintain proper electrical
clearances between live electrical parts and
grounded metal. Allow at least one-half inch of
clearance circuits up to 400 amps.

A DANGER!

Extremely high and potentially lethal supply
voltages are present at the transfer switch when
verifying phase rotation. This operation should
only be performed by a trained electrician.

3.6.1  NEXUS CONTROLLER TO A RTS/NEXUS SMART
SWITCH

The Nexus controller generator consists of an AUTO/OFF/
MANUAL switch and a 2-line LCD display. See Figure 3.6 for an
interconnection diagram. See "Control Wiring" for control wire
sizing recommendations.

A DANGER!

Make sure to turn OFF the NORMAL (UTILITY)
power supply before trying to connect the Utility
1 and Utility 2 control wires. Supply voltages
are extremely high and dangerous. Contact with
such high voltage power supply lines causes
extremely hazardous, possibly lethal, electrical
shock.

A CAUTION!

Terminals 178 and 183 in the generator AC
connection box are not used in this application.
Connection of any wires to these terminals may
result in unwarrantable damage to the control
board.



Operation

Figure 3.6 — Nexus to RTS/Nexus Smart Switch (Drawing 0H7453-D)
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The load wires consist of wires run between the generator main
circuit breaker and the transfer mechanism, and a neutral wire. See
"Wire Recommendations/Sizing" for load wire sizing information.

3.6.2 BLOCK HEATER CONNECTIONS
Block heater kits can be purchased at the authorized dealer.

The block heater will not function unless it is plugged into the AC
outlet and the outlet is properly wired to an AC power supply (by
the installer) (Figure 3.7).

Figure 3.7 — AC QOutlet for Block Heater and Battery
Charger (to be wired by installer)

FRAME RAIL
/ \

fffffffffffffffff

CHARGER, AND BLOCK HEATER

9 120VAC SUPPLY TO BATTERY
I

20A, 120VAC
GFCI OUTLET
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3.7 WIRE RECOMMENDATIONS/
SIZING (SEE TABLE 4)

3.7.1  CONTROL WIRING

Control system interconnections on a Nexus Series controlled
generator consist of N1 and N2, T1, NEU, and leads 23 and 194.
Control system interconnection leads must be run in a conduit that
is separate from the AC power leads. Recommended wire gauge
size depends on the length of the wire:

Max. Cable Length Recommended Wire Size
460 feet (140m) No. 18 AWG.
461 to 730 feet (223m) No. 16 AWG.
731 to 1,160 feet (354m) No. 14 AWG.
1,161 to 1850 feet (565m) No. 12 AWG.

3.7.2  LOAD WIRING

Power source and load line conductors must be properly supported,
of approved insulative qualities, and of the correct wire gauge size.

When connecting power, source, and load lines remove surface
oxides from stripped ends of conductors with a wire brush. Apply
joint compound to stripped ends of conductors. Tighten terminals
to the specified torque value, as given in the owner's manual for
the transfer switch.

Recommended wire gauge size depends on the current rating of
the generator main circuit breaker.




TABLE 4 — ALLOWABLE AMPACITIES OF INSULATED CONDUCTORS RATED 0-2000 VOLTS, 60° T0 90° C (140° TO 194° F).
NOT VIORE THAN THREE CONDUCTORS IN RACEWAY OR CABLE OR EARTH (DIRECTLY BURIED), BASED ON
AMBIENT TEMPERATURE OF 30° C (86° F) (REFERENCE NEC TABLE 310-16)

SIZE TEMPERATURE RATING OF CONDUCTOR SIZE
60° C 75° C 90° C 60° C 75° C 90° C
(140° F) (167° F) (194° F) (140° F) (167° F) (194° F)
TYPES TYPES TYPES TYPES TYPES TYPES
TW¥, UF¥ FEPW¥ TA, TBS, SA TW¥ RH¥, RHW¥ TA, TBS
RH¥, RHW¥ SIS, FEP¥ UF¥ THHW¥ SA, SIS,
AWG THHW¥ FEPB¥ THW¥ THHN¥ AWG
kemil THW¥ RHH¥, RHW2 THWN¥ THHW¥
THWN¥ THHN¥, THHW¥ XHHW¥ THW2, THWN2
XHHW¥ THW2, THWN2 USE¥ RHH¥, RHW2
USE¥, ZW¥ USE2, XHH USE2
XHHW¥ XHH, XHHW
XHHW2, ZW2 XHHW2, ZW?2
COPPER ALUMINUM OR COPPER CLAD ALUMINUM
18 — — 14 — — — —
16 — — 18 — — — —
14 20¥ 20¥ 25¥% — — — —
12 25¥ 25¥% 30¥ 20¥ 20¥ 25¥ 12
10 30 35¥ 40¥ 25 30¥ 35¥ 10
8 40 50 55 30 40 45 8
6 55 65 75 40 50 60 6
4 70 85 95 55 65 75 4
3 85 100 110 65 75 85 3
2 95 115 130 75 90 100 2
1 110 160 150 85 100 115 1
1/0 125 150 170 100 120 135 1/0
2/0 145 175 195 115 135 150 2/0
3/0 165 200 225 130 155 175 3/0
4/0 195 230 260 150 180 205 4/0
250 215 255 290 170 205 230 250
300 24 285 320 190 230 255 300
350 260 310 350 210 250 280 350
400 280 335 380 225 270 305 400
500 320 380 430 260 310 350 500
600 355 42 475 285 340 385 600
700 385 460 520 310 375 420 700
750 400 475 535 320 385 435 750
800 410 490 555 330 395 450 800
900 435 520 585 355 425 480 900
1000 455 545 615 375 445 500 1000
1250 495 590 665 405 485 545 1250
1500 520 625 705 435 520 585 1500
1750 545 650 735 455 545 615 1750
2000 560 665 750 470 560 630 2000

¥ Unless otherwise specifically permitted in the NEC, the over current protection for conductor types marked with an ¥ shall not exceed 15 amperes for No.
14, 20 amperes for No. 12, and 30 amperes for No. 10 copper; or 15 amperes for No. 12 and 25 amperes for No. 10 aluminum and copper-clad aluminum
after any correction factors for ambient temperature and number of conductors have been applied.
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Manual de instalacion

Generador de emergencia estacionario

No esta destinado al uso en aplicaciones criticas
de soporte a la vida humana.

SOLO PARA INSTALACION EN EXTERIORES

Este manual debe permanecer con la unidad.
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ADVERTENCIA!

Proposicion 65 de California
El escape del motor y algunos de sus componentes son conocidos pore el Estado de California como
causa de cancer, defectos congeénitos y otros dafios reproductivos.

ADVERTENCIA!

Proposicién 65 de California
Este producto contiene o emite sustancias quimicas que son conocidas por el Estado de California como
causa de cancer, defectos congénitos y otros dafios reproductivos.
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Introduccion

INTRODUCCION

Gracias por comprar este modelo de conjunto de generador de reserva.

Hemos agotado todos los recursos para asegurar que la informacion y
las instrucciones de este manual sean correctas y estén actualizadas
en el momento de redactar este manual. Sin embargo, el fabricante se
reserva el derecho de cambiar, alterar o de alguna otra manera mejorar
este 0 estos producto(s) en cualquier momento sin aviso previo.

LEA ESTE MANUAL MINUCIOSAMENTE

Si una parte de este manual no se comprende, comuniquese con
el concesionario mas cercano para conocer los procedimientos de
arranque, operacion y mantenimiento.

En toda esta publicacion, en los rotulos y en las etiquetas adhesi-
vas fijadas en el generador, los bloques de PELIGRO, ADVERTENCIA,
PRECAUCION y NOTA se usan para alertar al personal sobre instruccio-
nes especiales acerca de que un servicio u operacion en particular que
puede ser peligroso si se efectia de manera incorrecta o imprudente.
Obsérvelos cuidadosamente. Sus definiciones son las siguientes:

A ADVERTENCIA'!

INDICA UNA SITUACION O ACCION PELIGROSA QUE, SI NO SE
EVITA, OCASIONARA LA MUERTE O LESIONES GRAVES.

| APRECAUCION ! |

Indica una situacion o accion peligrosa que, si no se
evita, podria ocasionar la muerte o lesiones graves.

APELIGRO!

Indica una situacion o accion peligrosa que, si no se
evita, podria ocasionar lesiones leves 0 moderadas.

NOTA:
Las notas contienen informacion adicional importante para un

procedimiento y se encuentran dentro del texto del cuerpo de este
manual.

Estas advertencias de seguridad no pueden eliminar los peligros que
indican. El sentido comun y el cumplimiento estricto de las instruc-
ciones especiales mientras se desarrolla la accion o el servicio son
esenciales para la prevencion de accidentes.

Cuatro simbolos de seguridad de uso comdn acompanan a los blo-
ques de PELIGRO, ADVERTENCIA y PRECAUCION. Cada uno indica el
siguiente tipo de informacion:

Este simbolo sefala informacion de seguridad importante
que, si no se respeta, podria poner en peligro la seguri-
dad personal y/o material de terceros.

z‘é’é Este simbolo seiiala un posible peligro de explosion.

==

. Este simbolo seiiala un posible peligro de incendio.

é Este simbolo seiiala un posible peligro de choque eléctrico.

COMO OBTENER SERVICIO

Cuando el generador requiere servicio o reparaciones, comuniquese
con un concesionario para obtener ayuda. Los técnicos de servicio
reciben capacitacion en la fabrica y tienen capacidad para atender
todas las necesidades de servicio.

Al ponerse en contacto con concesionario sobre piezas y servicio,
siempre suministre el nimero de modelo, de serie y cddigo de tipo
(cuando corresponda) completos, de la unidad como se dan en la
etiqueta de datos fijada en la unidad.
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Reglas de seguridad

Guarde estas instrucciones - El fabricante sugiere que estas reglas para funcionamiento seguro sean copiadas
y expuestas en posibles zonas de peligro. Se debe hacer hincapié en la seguridad con todos los operadores,
posibles operadores y técnicos de servicio y reparacién de este equipo.

Guarde estas instrucciones - Este manual contiene instrucciones importantes que deben ser seguidas durante la

instalacion del generador y las baterias.

Estudie cuidadosamente estas REGLAS DE SEGURIDAD antes de instalar,
operar 0 dar servicio a este equipo. Familiaricese con este Manual del
propietario y con la unidad. EI generador puede funcionar de manera segura,
eficiente y fiable solo si es instalado, operado y mantenido correctamente.
Muchos accidentes se ocasionan por no Sseguir reglas o precauciones
simples y fundamentales.

El fabricante no puede prever todas las circunstancias posibles que podrian
involucrar un peligro. Las advertencias de este manual y los rétulos y
etiquetas adhesivas fijadas en la unidad, por lo tanto, no son exhaustivas.
Si usa un procedimiento, método de trabajo o técnica de funcionamiento
que el fabricante no recomienda especificamente, asegurese de que sea
seguro para otras personas. Asegurese también de que el procedimiento,
método de trabajo o técnica de funcionamiento utilizado no vuelvan inse-

guro al generador.
A ADVERTENCIA'!

A pesar del diseno seguro de este generador,
operar este equipo imprudentemente, descuidar
su mantenimiento o ser descuidado puede cau-
sar posibles lesiones o la muerte. Solo permita
que personas responsables y capaces instalen,
operen o mantengan este equipo.

Estas maquinas generan voltajes potencialmente
letales. Asegurese de que se ejecuten todos los
pasos para colocar la maquina en condicion de
segura antes de intentar trabajar en el generador.

Las piezas del generador giran y/o se calientan
durante el funcionamiento. Sea cuidadoso cerca
de los generadores en marcha.

Los gases de escape del generador contienen gas
monoxido de carbono MORTAL. Respirar este gas
peligroso puede causar dolor de cabeza, fatiga,
mareo, vomitos, confusion, calambres, nauseas,
desvanecimiento, inconsciencia o hasta la muerte.
Opere este equipo en solo en aire abierto donde
haya disponible una ventilacion adecuada.
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PELIGROS GENERALES

» Por razones de seguridad, el fabricante recomienda que este equipo
sea instalado, mantenido y reparado por un concesionario autorizado
u otro electricista o técnico en instalaciones calificado y competente
que esté familiarizado con los cddigos, normas y reglamentos cor-
respondientes. El operador también debe cumplir todos esos cddigos,
normas y reglamentos.

e La instalacién, operacion, servicio y reparacion de este equipo
(v los relacionados) siempre deben cumplir los codigos, normas, leyes
y reglamentos correspondientes. Observe estrictamente los codigos
eléctrico y de construccion locales, estatales y nacionales. Cumpla con
los reglamentos que ha establecido la Administracion de Seguridad y
Salud Ocupacional (OSHA) de EE. UU. Asegurese también de que el
generador sea instalado, operado y mantenido de acuerdo con las
instrucciones y recomendaciones del fabricante. Después de la insta-
lacion no haga nada que pueda volver insegura a la unidad o la coloque
en condiciones de incumplimiento de los cadigos, leyes y reglamentos
mencionados precedentemente.

» Mantenga las manos, pies, ropa, etc. alejados de las correas de trans-
mision y otras piezas en movimiento o calientes. Nunca retire ninguna
correa de transmision o protector de ventilador mientras la unidad esté
funcionando.

» Cuando trabaje en este equipo, manténgase alerta en todo momento.
Nunca trabaje en el equipo cuando esté fatigado fisica 0 mentalmente.

* Inspeccione el generador con regularidad y repare o sustituya sin
demora todas las piezas desgastadas, danadas o defectuosas usando
solo piezas aprobadas por la fabrica.

* Antes de efectuar cualquier mantenimiento en el generador, desco-
necte los cables de las baterias para evitar un arranque accidental.
Desconecte primero el cable del borne de bateria indicado por
NEGATIVO, NEG o (-). Vuelva a conectar ese cable en ultimo lugar.

* Nunca use el generador o cualquiera de sus piezas como un escalon.
Pararse sobre la unidad puede forzar y romper piezas y podria oca-
sionar condiciones de funcionamiento peligrosas por fugas de gases
de escape, fugas de combustible, fugas de aceite, etc.

PELIGRO ELECTRICO

» Todos los generadores cubiertos por este manual producen voltajes
eléctricos peligrosos y pueden causar choque eléctrico. El servicio
pablico de alimentacion eléctrica entrega voltajes extremadamente
altos y peligrosos al interruptor de transferencia asi como al generador
de reserva estacionario. Evite el contacto con cables desnudos, termi-
nales, conexiones, etc. en el generador asi como en el interruptor de
transferencia, si corresponde. Asegurese de que todas las cubiertas,
protecciones y barreras adecuadas estén colocadas antes de utilizar
el generador. Si deben efectuarse trabajos alrededor de una unidad en
funcionamiento, parese sobre una superficie aislada seca para reducir
la posibilidad de choque eléctrico.

» No maneje ningun tipo de dispositivo eléctrico mientras esté parado
sobre agua o esté descalzo o cuando tenga las manos o los pies
mojados. PUEDE PRODUCIRSE UN CHOQUE ELECTRICO PELIGROSO.



Reglas de seguridad

Si alguna persona debe pararse sobre metal u hormigén mientras
instala, opera, mantiene, ajusta o repara este equipo, coloque esteras
aislantes sobre una plataforma de madera seca. Trabaje en el equipo
solo cuando esté parado sobre esas esteras aislantes.

El articulo 250 del Codigo Eléctrico Nacional de EE. UU. (NEC) requiere
que el bastidor y las piezas conductoras de electricidad externas del
generador estén conectadas a una conexion a tierra verdadera y/o
jabalinas de tierra aprobadas. Esta conexion a tierra ayudara a evitar
un choque eléctrico que podria ser causado por una condicion de fallo
por conexion a tierra en el conjunto del generador o por electricidad
estatica. Nunca desconecte el cable de conexion a tierra.

Los tamanos de calibre del cableado eléctrico, cables y conjuntos
de cordones de alimentacion deben ser adecuados para soportar la
corriente eléctrica maxima (capacidad de amperaje) a la que estaran
sometidos.

Antes de instalar o dar servicio a este equipo (y equipos los relacio-
nados), asegurese de que todos los suministros de voltaje de aliment-
acion eléctrica estén completamente apagados en sus fuentes. En caso
contrario, se producird un choque eléctrico peligroso y posiblemente
mortal.

La conexion de esta unidad a un sistema eléctrico normalmente ali-
mentado por electricidad del servicio publico sera por medio de un
interruptor de transferencia de manera de aislar el sistema eléctrico
del generador del sistema de distribucion de electricidad del servicio
publico cuando el generador esta funcionando. No aislar entre si las
dos fuentes del sistema de alimentacion eléctrica mediante tal medio
ocasionara danos al generador y también puede provocar lesiones o la
muerte a los trabajadores del servicio publico de electricidad debido a
la realimentacion de energia eléctrica.

Los generadores instalados con un interruptor de transferencia
automatico giraran y arrancaran automaticamente cuando el voltaje de
la fuente de alimentacion NORMAL (SERVICIO PUBLICO) se quite o esté
debajo de un nivel aceptable preconfigurado. Para evitar tal arranque
automatico y posibles lesiones al personal, deshabilite el circuito de
arranque automatico del generador (cables de bateria, etc.) antes de
trabajar en la unidad o alrededor de esta. Luego coloque el rétulo "No
accionar" en el tablero de control del generador y en el interruptor de
transferencia.

En caso de accidente causado por choque eléctrico, apague de inmedi-
ato la fuente de alimentacion eléctrica. Si esto no es posible, intente lib-
erar a la victima del conductor alimentado. EVITE CONTACTO DIRECTO
CON LA VICTIMA. Use un implemento no conductor, como una cuerda
0 tabla seca, para liberar a la victima del conductor alimentado. Si la
victima esta inconsciente, aplique primeros auxilios y obtenga ayuda
médica de inmediato.

Nunca use alhajas cuando trabaje en este equipo. Las alhajas pueden
conducir electricidad y producir choque eléctrico o pueden ser atrapa-
das por componentes en movimiento y causar lesiones.

PELIGRO DE INCENDIO

Mantenga un extintor de incendio cerca del generador en todo
momento. NO use ningln extintor tipo tetracloruro de carbono. Sus
emanaciones son toxicas y el liquido puede deteriorar el aislamiento del
cableado. Mantenga el extintor cargado correctamente y familiaricese
con su empleo. Si hay dudas en relacion con los extintores de incendio,
consulte al departamento de bomberos local.

PELIGRO DE EXPLOSION

No fume alrededor del generador. Recoja y seque inmediatamente
todos los derrames de combustible o aceite. Asegurese de que no se
dejen materiales combustibles en el compartimiento del generador, o
en el generador o cerca de este, porque pueden producir INCENDIO
0 EXPLOSION. Mantenga la zona alrededor del generador limpia y sin
residuos.

Este generador puede funcionar usando uno o varios tipos de
combustibles. Todos los tipos de combustible son potencialmente
INFLAMABLES y/o EXPLOSIVOS y se deben manejar con cuidado.
Cumpla todas las leyes que reglamentan el almacenamiento y manejo
de combustibles. Inspeccione frecuentemente el sistema de combus-
tible de la unidad y corrija de inmediato todas las fugas. Las tuberias de
suministro de combustible deben estar instaladas correctamente y ser
purgadas y probadas contra fugas de acuerdo con los codigos de com-
bustible y gas correspondientes antes de poner este equipo en servicio.
Los fluidos gaseosos como el gas natural y el gas de propano licuado
(LP) son extremadamente EXPLOSIVOS. El gas natural es mas liviano
que el aire y el gas licuado es mas pesado que el aire,instale detectores
de fugas de acuerdo con esto.

PELIGROS RELACIONADOS CON EL ESCAPE Y

LA UBICACION

» Las emanaciones de escape del motor contienen gas mondxido de

carbono, que puede ser MORTAL. Este gas peligroso, si se respira en
concentraciones suficientes, puede causar pérdida de conocimiento
0 incluso la muerte. Por esta razon, debe proporcionarse ventilacion
adecuada. Esto se debe considerar antes de instalar el generador.
La unidad debe ser colocada en posicion para dirigir los gases de
escape alejados con seguridad de todo edificio donde haya personas,
animales, etc. para no danarlos. Toda chimenea de escape que se
envie suelta con la unidad debe ser instalada correctamente segun las
instrucciones del fabricante y cumpliendo estrictamente los cddigos y
normas correspondientes.

 Un flujo adecuado y sin obstrucciones de aire de refrigeracion y ven-

tilacion es critico para evitar la acumulacion de gases explosivos y
para asegurar el correcto funcionamiento del generador. No altere la
instalacion ni permita el bloqueo, ni siquiera parcial, del suministro de
ventilacion, dado que esto puede afectar seriamente el funcionamiento
seguro del generador.

* Mantenga la zona alrededor del generador limpia y ordenada. Retire

todos los materiales que pudieran convertirse en peligrosos.
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Informacion general

1.1 INSTALACION DEL GENERADOR

Este equipo es un conjunto de generador refrigerado por liquido impulsado
por motor. Este generador esta disenado para suministrar alimentacion
eléctrica que hace funcionar cargas eléctricas criticas durante una falla de
la alimentacion de servicio publico. La unidad ha sido instalada de fabrica
en un gabinete resistente a la intemperie, totalmente de metal y solo esta
destinada a ser instalada en exteriores.

APRECAUCION!|

Si se usa este generador para alimentar circuitos de
carga eléctrica normalmente alimentados por una
fuente de alimentacion de servicio publico, se requi-
ere por codigo instalar un interruptor de transferen-
cia. El interruptor de transferencia debe aislar efec-
tivamente el sistema eléctrico del sistema de distri-
bucion de servicio publico al funcionar el generador
(NEC 701). No aislar un sistema eléctrico mediante
estos medios ocasionara danos al generador y tam-
bién puede provocar lesiones o la muerte a los traba-
jadores del servicio publico de electricidad debido a
la realimentacion de energia eléctrica.

1.2 ANTES DE LA INSTALACION

NOTA:

Pdngase en contacto con el inspector o ayuntamiento local para
asegurarse de estar al tanto de todos los cddigos federales, estatales
y locales que puedan afectar a la instalacion. Asegure tener todos los
permisos requeridos antes de comenzar el trabajo.

Antes de instalar este equipo, compruebe los valores nominales tanto del
generador como del interruptor de transferencia. Lea "Método de aisla-
miento de emergencia" y "Método de aislamiento del circuito total".

La capacidad de potencia/amperaje nominal debe ser adecuada para
manejar todas las cargas eléctricas que la unidad alimentara. Puede ser
necesario agrupar y cablear las cargas criticas (esenciales) a un tablero de
distribucion de "emergencia" separado.

A ADVERTENCIA'!

La conexion de este generador a un sistema eléctrico
normalmente alimentado por electricidad del servicio
publico sera por medio de un interruptor de transferen-
cia de manera de aislar el sistema eléctrico del sistema
de distribucion de servicio publicNo aislar el sistema
eléctrico mediante estos medios ocasionara dafnos

al generador y también puede provocar lesiones o la
muerte a los trabajadores del servicio publico de elec-
tricidad debido a la realimentacion de energia eléctrica

& Si se usa un fondo abierto, el grupo electrégeno debe

ser instalado sobre materiales no inflamables y debe
estar ubicado de forma tal que no se puedan acumular
materiales combustibles debajo del conjunto genera-
dor.

Este sistema de alimentacion eléctrica de reserva solo debe ser instalado
por concesionarios autorizados, contratistas de instalacion o electricistas
competentes y calificados que estén familiarizados con los codigos, nor-
mas y reglamentos aplicables. La instalacion debe cumplir estrictamente
con todos los codigos, normas y reglamentos pertinentes a la instalacion.

APELIGRO!

n Luego de que el sistema haya sido instalado, no
haga nada que pudiera hacer que la instalacion no
cumpla con dichos cddigos, normas y reglamentos.
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121 NORMAS NFPA

Se debe cumplir estrictamente con todas las leyes, cddigos y reglamentos

nacionales, estatales o locales correspondientes a la instalacion de los

sistemas de alimentacion del grupo electrégeno. Siempre use la version

0 edicion aceptada y actualizada del cddigo o norma que corresponde

su jurisdiccion. En ausencia de leyes y normas locales pertinentes, se

pueden utilizar como guia los siguiente folletos publicados (corresponden a

localidades que reconozcan a la Asociacion Nacional de Proteccion contra

Incendios [NFPA] de EE. UU. y al Codigo Internacional de Construccion

[IBCY):

1. National Fire Protection Association (Asociacion nacional de pro-
teccion contra incendios [NFPA]) de los EE. UU. 70: EI CODIGO
ELECTRICO NACIONAL (NEC) de EE. UU.*

2. NFPA 10: Standard for Portable Fire Extinguishers (Norma para los
extintores de incendio portatiles)*

3. NFPA 30: Flammable and Combustible Liquids Code (Codigo para
liquidos inflamables y combustibles)*

4. NFPA 37: Standard for Stationary Combustion Engines and Gas
Turbines (Norma para motores de combustion y turbinas de gas esta-
cionarias)*

5. NFPA 54: National Fuel Gas Code (Codigo nacional para gas combus-
tible)*

6. NFPA 58: Standard for Storage and Handling of Liquefied Petroleum
Gases (Norma para el almacenamiento y manejo de gases licuados
de petroleo)*

7. NFPA 68: Standard on Explosion Protection by Deflagration Venting
(Norma sobre proteccion contra explosiones por venteo de la defla-
gracion)*

8. NFPA 70E: Standard for Electrical Safety in the Workplace (Norma para
la seguridad eléctrica en el lugar de trabajo)*

9. NFPA 99: Health Care Facilities Code (Codigo para instalaciones de
cuidado de la salud)*

10. NFPA 101: Life Safety Code (Codigo para seguridad de la vida huma-
na)*

11. NFPA 110: Standard for Emergency and Standby Power Systems
(Norma para los sistemas de alimentacion eléctrica de emergencia y
de reserva)*

12. NFPA 211: Standard for Chimneys, Fireplaces, Vents, and Solid Fuel
Burning Appliances (Norma para chimeneas, hogares, ventilaciones y
artefactos de combustion de combustibles solidos)*

13. NFPA 220: Standard on Types of Building Construction (Norma sobre
tipos de construccion de edificios)*

14. NFPA 5000: Building Code (Cadigo de construccion)*

15. International Building Code (Codigo de construccion internacional)**

16. Agricultural Wiring Handbook (Manual de cableado agricola)***

17. ASAE EP-364.2 Installation and Maintenance of Farm Standby Electric
Power (Instalacion y mantenimiento de alimentacion eléctrica rural de
reserva)****

Esta lista no es exhaustiva. Compruebe con la autoridad que tiene jurisdic-

cion local (AHJ, por sus siglas en inglés) todos los codigos o normas que

podrian corresponder a su jurisdiccion. Las normas mencionadas prec-
edentemente estan disponibles en las siguientes fuentes de Internet:

* www.nfpa.org
** www.iccsafe.org

*** www.rerc.orgRural Electricity Resource Council (Consejo de Recursos
Eléctricos Rurales) PO. Box 309 Wilmington, OH 45177- 0309, EE. UU.

**** www.asabe.orgAmerican  Society of Agricultural & Biological
Engineers (Sociedad Americana de Ingenieros Agricolas y Biologicos)
2950 Niles Road, St. Joseph, MI 9085, EE. UU.

Cambios a normas anteriores:

El National Building Code (Cadigo nacional de construccion de EE. UU.) fue

remplazado por el International Building Code (Cddigo internacional de con-

struccion) y/o el NFPA 5000 Building Code (Codigo de construccion NFPA

5000) La AHJ local determinard, si acaso, cudl corresponde.




Informacion general

1.3 UBICACION DEL GENERADOR

Instale el conjunto del generador, en su gabinete protector en exteriores,
donde haya aire de enfriamiento y ventilacion adecuado siempre disponible.
Considere estos factores:

* |Instale la unidad donde las aberturas de entrada y salida de aire no vayan
a ser obstruidas por hojas, pasto, nieve, etc. Si los vientos prevalecien-
tes causaran voladura o arrastre, considere usar un cortavientos para
proteger la unidad.

* |Instale el generador en terreno alto donde los niveles de agua no puedan
subir y ponerlo en peligro.

 Este conjunto de generador debe ser instalado en una superficie nive-
lada. El bastidor de la base debe estar nivelado dentro de 1/2 in en todas
direcciones.

» Deje suficiente espacio en todos los lados del generador para manten-
imiento y servicio. Esta unidad debe ser instalada de acuerdo con las
normas NFPA 37 y NFPA 70 actualizadas que correspondan, asi también
como cualesquiera otros codigos federales estatales y locales en cuanto
a distancias minimas con respecto a otras estructuras.

» Donde soplen fuertes vientos prevalecientes de una direccion, apunte las
aberturas de entrada de aire del generador hacia el viento prevaleciente.

* |Instale el generador tan cerca como sea posible del interruptor de trans-
ferencia. Esto reduce la longitud de cableado y conductos.

* Instale el generador tan cerca como sea posible del suministro de com-
bustible para reducir la longitud de tuberia. SIN EMBARGO, RECUERDE
QUE LA DISTANCIA PUEDE ESTAR REGLAMENTADA POR LEYES O
CODIGOS.

1.4 MONTAJE Y SOPORTE DEL
GENERADOR

Al disenar una placa base de concreto, debe seguir todos los cddigos
federales, estatales y locales. Se debe prestar especial atencion a la placa
base de concreto que debe exceder la longitud y ancho del generador por al
menos 6 in en todos los lados.

El basamento debe ubicarse tan cerca como sea posible del interruptor de
transferencia y el suministro de combustible. Asegurese de dejar suficiente
espacio alrededor del generador para acceso de servicio. Cinco pies es una
buena regla general, pero los codigos locales varian.

Ubique el basamento suficientemente alto como para evitar que el nivel del
agua alcance al generador. Asegurese de que el generador tendra un flujo
de aire suficiente y sin obstrucciones eligiendo un espacio abierto libre de
arboles, arbustos, edificios u otras obstrucciones (Figura 1.1).

Figure 1.1 - Basamento

La unidad debe ser colocada en posicion de forma tal que las ventilaciones
no se obstruyan con hojas, pasto, nieve o residuos. Asegurese de que las
emanaciones de escape no entren al edificio por aleros, ventanas, ventila-
dores u otras entradas de aire.

Cologue en posicion el conducto eléctrico para el cableado de alimentacion,
el cableado de control y el circuito del cargador de bateria de forma que el
generador pueda ser ubicado correctamente en el basamento (Figura 1.2).

Figura 1.2 - Posicion del conducto

El basamento de concreto debe ser reforzado y suficientemente profundo
para que el peso del basamento sea igual al peso del generador (consulte la
seccion "Montaje y soporte del generador" en este manual).

El largo y ancho del basamento debe exceder el largo y ancho del generador
por al menos 6 in en todos los lados y el basamento debe estar nivelado
dentro de Y2 in en todas direcciones. Consulte el diagrama de instalacion
provisto con el Manual del propietario para ubicacion correcta de la zona
vertical de conductos terminales.

1.4.1___PROTECCION DE PISOS Y TECHOS COMBUSTIBLES

Si el generador debe ser instalado en algin piso o techo combustible,
cumpla la siguientes reglas:

* Ubique una capa de aislamiento no inflamable, seguida por una plancha
de metal por debajo de los rieles de la base de montaje (Figura 1.3).

« Tanto la capa de aislamiento como la plancha de metal deben extenderse
mas alld de la base del generador a una distancia de al menos 6 in
(15.24 cm) en todos los lados.

Para montaje en techos o en estructuras de edificios, se recomienda instalar

aisladores de resorte entre el bastidor del motor y el sistema de montaje.

Se requiere un minimo de seis (6) aisladores que deben estar ubicados en

los miembros transversales delantero y trasero y en el centro del bastidor.
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Figure 1.3 - Proteccion de pisos y techos combustibles

LAMINA DE METAL

BASE DE MONTAJE

DEL GENERADOR
AISLAMIENTO

6IN
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Ya que la parte inferior completa del conjunto del generador estd ahora
expuesta, debe ser cubierta con una plancha de metal para mantener ale-
jados pequefios animales y proteger la integridad de las partes internas del
conjunto del generador. EI movimiento del conjunto del generador es mas
intenso con los aisladores de resorte, por lo que Se requieren conexiones
flexibles para los conductos de combustible y eléctricos.

NOTA:
Consulte los codigos de construccion locales que pueden variar.

1.5 DESEMBALAJE
1.5.1  DESEMBALAJEPRECAUCIONES

Manipule las cajas y cajones de envio con cuidado. Sea cuidadoso para
evitar darios por caidas, golpes, colisiones, etc. Almacene y desembale las
cajas con el lado correcto hacia arriba, como se marca en la caja.

1.52 __INSPECCION

Luego de desembalar, inspeccione cuidadosamente el generador en busca
de cualquier dano que haya ocurrido durante el envio. Si se notan pérdidas o
danos en el momento de la entrega, haga que la(s) persona(s) que hacen(n)
la entrega tomen nota de todos los dafios en el recibo de carga o que
firme(n) el memorando de pérdidas o dario del consignatario.

1.6 1ZADO DEL GENERADOR

APRECAUCION ! |

Cuando se use equipo de izado o de levante, tenga
cuidado de no tocar las lineas de alimentacién supe-
riores. Los generadores que pesen mas de 900 Ib
requieren el uso de herramientas, equipo y personal
calificado adecuado en todas las fases de manejo y
desembalaje.
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1.7 COLOCACION DEL GENERADOR

Use montacargas, camion gria o equipo similar con capacidad suficiente
para mover el generador a la zona del basamento. EI operador debe contar
con certificacion y ser experimentado en instalacion de generadores (Figura
1.4).

Figura 1.4 - Izado del generador

Antes de colocar el generador en el basamento, inspeccione en busca de
danos de envio y si es necesario, llene un reclamo con el transportista.

Antes de retirar los pernos que sostienen el bastidor de la base del genera-
dor en la plataforma de madera, use las argollas de izado en el bastidor de
la base para izar el generador hasta el basamento.

Una vez que se encuentre en posicion apropiadamente, asegure el bastidor
de la base al basamento con pernos de mamposteria de tamario correcto.

Conecte la unidad a tierra de acuerdo con los codigos NEC y locales. Hay un
perno de conexion a tierra con este fin unido al riel del bastidor.

1.8 SISTEMAS DE COMBUSTIBLE
1.8.1 __ CONVERSION DE COMBUSTIBLE

El generador enviado del fabricante esta configurado para funcionar con
gas natural. Consulte el Manual del propietario para detalles sobre como
convertir el generador para funcionar con vapor de LP

1.82  INTRODUCCION A LOS SISTEMAS DE
COMBUSTIBLE GASEQSO

A ADVERTENCIA'!

Los combustibles gaseosos, tales como el LP y el

gas natural son altamente volatiles y sus vapores son
explosivos. El gas LP es mas pesado que el aire y

se acumulara en zonas bajas. El gas natural es mas
liviano que el aire y se acumulara en zonas altas.
Hasta la chispa mas pequena puede encender estos
combustibles y causar una explosion. Por seguridad,
deben ser cumplidos estrictamente todos los codigos,
normas y reglamentos pertinentes a la instalacion y
uso de combustibles gaseosos.




Informacion general

Los cddigos locales de combustible gaseoso pueden variar ampliamente.
Por este motivo, se recomienda consultar con un distribuidor o instalador
de gas local al instalar un sistema de suministro de combustible gaseoso.

Ante la falta de codigos y reglamentos locales sobre combustibles gaseo-
S0s, se pueden usar como fuente de informacién los folletos publicados por
la Asociacion Nacional de Proteccion Contra Incendios (NFPA) de EE. UU.

Los sistemas de combustible gaseoso deben ser instalados por un plomero
con licencia y experiencia en instalacion de generadores que esté familiar-
izado con los codigos y reglamentos locales.

Al instalar lineas de gas natural rigidas, siempre use tubos negros aproba-
dos por la Asociacion Americana de Gas (AGA) de EE. UU.

En la mayoria de las aplicaciones, deben ser parte de la instalacion una
valvula de cierre manual y un regulador primario (Figura 1.7).

Figura 1.7 - Valvula de cierre manual

Se requiere un segmento de tuberia de combustible flexible aprobada por UL
0 AGA para proteger las conexiones rigidas de las tuberias de combustible
contra vibraciones del generador.

Instalar la tuberia de combustible flexible horizontalmente con tan
pocos dobleces como sea posible permitira que la seccion flexible
absorba y mitigue las vibraciones. Nunca use una tuberia de com-
bustible flexible para evitar un codo en una linea rigida y nunca fije
los soportes de la tuberia de combustible gaseoso a ninguna parte
del generador. Nunca instale la tuberia de combustible flexible
verticalmente. Hacer esto va en contra del proposito de la tuberia
de combustible flexible (Figura 1.8).

Figura 1.8 - Tuberia de combustible flexible

Luego de comprobar todas las conexiones en busca de fugas, compruebe
la presion estatica de gas en el regulador secundario para asegurar que haya
suficiente presion para operar el generador (vea el Manual del propigtario).

Si la presion estdtica es muy baja, 0 es mayor que 14 in de columna de
agua, notifique al proveedor de gas local. (Figura 1.9)

Figura 1.9 - Columna de agua

1.8. PROPIEDADES DE L MBUSTIBLES GASE:

Gas natural

El gas natural es mas liviano que el aire. Se encuentra en estado gaseoso a
temperatura y presion ambiente normales. Es altamente explosivo y puede
encenderse con la menor chispa. Por este motivo, las tuberias de combus-
tible deben estar sin fugas y una ventilacion adecuada es absolutamente
esencial.

Los codigos de combustible/gas local normalmente indican la presion
maxima a la cual el gas natural puede entrar a una estructura. Para reducir
la presion de gas a la requerida por la ley, se requiere un REGULADOR
PRIMARIO.

Gas LP

El gas de petroleo licuado (LP) es més pesado que el aire. Los vapores
del gas son explosivos y, como el gas natural, pueden encenderse con la
menor chispa.

La presion del tanque de LP depende de la temperatura ambiente y puede
ser tan alta como 200 PSI. Se requiere un regulador primario en el tanque
para reducir la presion a 5 a 14 in de columna de agua requerida para uni-
dades de menos de 70 kW, u 11 a 14 in de columna de agua para unidades
de 70 kW o mas.
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1.84  EL SISTEMA DE GAS NATURAL

En la Figura 1.10 se muestra un sistema de gas natural tipico. La presion
maxima a la cual el gas puede entrar a un edificio se encuentra establecida
por codigos y puede variar entre diferentes zonas. Se requiere un regulador
primario para reducir las presiones de suministro de gas al nivel seguro
requerido antes de que el gas entre a una estructura.

El regulador primario puede o no ser provisto por el proveedor de gas. La
compafiia de distribucion de gas normalmente provee tuberia de la tuberia
de distribucion principal al sitio del generador. Es responsabilidad del prov-
eedor asegurar que haya suficiente presion de gas disponible para hacer
funcionar el regulador primario.

Desde el regulador primario, el gas fluye a la conexion del generador. Se
requiere un tramo de tuberia de gas flexible entre la tuberia rigida y la
conexion de gas en el generador. El sistema de combustible del generador
consta de una valvula de cierre de combustible manual/conjunto regulador
y un actuador de gas.

El regulador secundario reduce la presion de gas a alrededor de cinco pul-
gadas de columna de agua antes de que el gas se suministre al actuador.

NOTA:

La presion de gas del regulador primario (provisto por el contratista
instalador) a la valvula de cierre de combustible del generador no debe
exceder 14 in de columna de agua.

Siga los cadigos locales sobre como seleccionar el segmento de tuberia
de combustible flexible (provista por el contratista de instalacion) para NG
aprobado por AGA vy listado por UL.

1.8. ISTEMA DE EXTRACCION DE VAPOR DE GAS LP

Este tipo de sistema utiliza los vapores formados arriba del combustible
liquido en el tanque de suministro (vea la Figura 1.11). Se requiere aproxi-
madamente 10 a 20% de la capacidad del tanque para la expansion del
liquido al estado de vapor. Los requisitos de presion de gas para un sistema
de vapor de LP en el bastidor del generador son los mismos que los enu-
merados para el gas natural en "El sistema de gas natural". Vea la Tabla 1
para informacion respecto a las capacidades de vapor de los tanques de LP.
El instalador debe estar atento a lo siguiente:

e Cuando las temperaturas ambiente son bajas y el consumo de com-
bustible del motor es alto, el sistema de extraccion de vapor puede no
funcionar eficientemente.

 Las temperaturas ambiente alrededor del tanque de suministro deben ser
suficientemente altas para sostener una vaporizacion adecuada; en caso
contrario, el sistema no entregara el volumen de combustible necesario.

» Ademas de los efectos de enfriamiento del aire ambiente, el proceso
de vaporizacion en si mismo proporciona un efecto de enfriamiento
adicional.
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1.8.6  TUBERIA DEL SISTEMA DE COMBUSTIBLE
GASE0SO

NOTA:

La informacidn a continuacion es para ayudarlo a planificar la instalacion
del sistema de combustible gaseoso. De NINGUNA FORMA esta
informacion debe ser tenida en cuenta si entra en conflicto con codigos
de gas combustible aplicables. Péngase en contacto a la jurisdiccion si
surgen preguntas.

Las siguientes reglas generales corresponden a la tuberia usada en siste-
mas de combustible gaseoso:

* Latuberia debe ser de hierro negro, estar montada rigidamente y prote-
gida contra vibraciones.

* Instale el segmento de manguera flexible provisto entre el punto de
conexion del generador y la tuberia rigida.

APELIGRO!

La manguera flexible provista no debe instalarse
subterraneamente o en contacto con el suelo. La
manguera flexible es solo para instalacion en linea.
NO se permiten curvas, dobleces o instalacion en
linea descentrada en la instalacion de la manguera
flexible.

 La tuberia debe ser del tamafno correcto para mantener las presiones
de suministro y el caudal requerido ante condiciones cambiantes (vea
Célculo del caudal volumétrico y tamano del tubo).

 La tuberia instalada debe ser purgada y probada en busca de fugas
adecuadamente, de acuerdo con los cddigos y normas aplicables.

 Use un sellador para tubos 0 compuesto para juntas aprobado en todas
las conexiones con rosca para disminuir la posibilidad de fugas.

NOTA:

Ante la falta de normas de purga y prueba de fugas locales, se puede
usar la norma NFPA Nium. 54 como guia.
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Figura 1.10 - Sistema de gas natural tipico
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Figura 1.11 - Sistema de extraccion de vapor de gas LP tipico
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1.9 CALCULO DEL CAUDAL
VOLUMETRICO Y TAMANO
DE TUBO

Si el Manual del propietario identifica_los requisitos de consumo mediante
un caudal volumétrico (unidades en ft°/h), pase por alto la seccion siguiente
y contintie hasta la seccion Calculo del tamario de tubo. Si los requisitos
de consumo de combustible son dados en unidades Ib/h, contintie hasta la
seccion siguiente, Calculo del caudal volumétrico.

1.9.1  CALCULO DEL CAUDAL VOLUMETRICO

Ya que los requisitos de consumo de combustible (del Manual del propietar-
i0) son dados como caudal mésico (unidades Ib/h), el caudal volumétrico
(ft°/h) debe ser identificado antes de que se pueda seleccionar el tamano
de tubo correcto. La relacion entre el caudal masico (Ib/h), densidad (Ib/
ft9), y caudal volumétrico (ft°/h) puede ser descripta por la Ecuacion 1.
De acuerdo con la Ecuacion 1, el caudal volumétrico puede ser calculado
dividiendo el caudal masico por la densidad. Puede tener que ponerse en
contacto con su proveedor de combustible para identificar la densidad
0 peso especifico de su combustible. Si su proveedor indica el peso
especifico (respecto del aire) la Tabla 1 puede ser usada para identificar la
densidad apropiada. Ya que la densidad del gas natural y del LP depende
de la temperatura, la temperatura maxima del combustible (en la valvula de
cierre/conjunto regulador) debe ser medida de forma que los requisitos de
consumo de combustible puedan ser identificados mas precisamente para
el generador. Se incluye un célculo de ejemplo en esta seccion (Ejemplo 1).

Ecuacion 1:

p="
p

Donde:

v = Caudal volumétrico (ft/h)

m = Caudal mésico (Ib/h)

p = Density from Table 1 -‘T?”

C = 11111 (para gas natural) 0 3333 (para LP)
T = Temperatura del combustible en la vélvula de cierre/regulador

Ejemplo 1: Determinar el caudal volumétrico para un generador que requi-
ere 91.34 Ib/h de gas natural a 100% de carga.

Solucion

Peso especifico de acuerdo al proveedor local: 0.5

Densidad del gas natural de la Tabla 1: 0.0383 Ib/ft3

Temperatura méxima del combustible que entra al generador: 90° F
C=11111 (para gas natural) de la Ecuacion 1

m = 91.34 Ib/h
_m B _ (90-60)
N = ; y p=00383-

p = 0.0356 Ib/ft®
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Por ende:

_91.34
N ~0.0356
Y:

v = 2566 ft3/h

1.92  CALCULO DEL TAMANO DE TUBO

Ahora que se ha identificado el caudal volumétrico, el tamafo de tubo
minimo puede ser determinado usando la Tabla 2. Esta tabla se basa en
un peso especifico de 1.00 (peso especifico del aire). Por esta razon,
Sse requiere una correccion cuando el combustible usado tiene un peso
especifico diferente. El peso especifico del combustible puede ser obtenido
del proveedor de combustible. La tabla también se basa en una caida de
presion de 0.3, lo que tiene en cuenta una cantidad nominal de restricciones
de curvas, juntas, etc. EI Ejemplo 2 ilustra como calcular el tamano de tubo
para el generador.

Ejemplo 2: Determinar el tamano del tubo de hierro para un generador que
requiere 2566 ftS/h de gas natural. La unidad esta ubicada a 75 ft de la
fuente de combustible

Solucién
Peso especifico del gas natural de acuerdo al proveedor local: 0.5
Multiplicador para el peso especifico de la Tabla 1: 1.1

De acuerdo a la Tabla 2, una tuberia de 2-1/2 suministrara 1750 ft3/h de
aire si se encuentra a 75 ft de la fuente de combustible. Para determinar el
caudal volumétrico de gas natural, multiplique el caudal dado por el multi-
plicador (de la Tabla 1).
Caudal de gas natural = flujo de aire (ft3/h) * Multiplicador
= 1750 ft3/h * 1.10

Caudal de gas natural = 1925 (ft3/h)

Ya que el caudal a través de un tubo de hierro de 2-1/2 in es menos que
el caudal requerido por el generador (2430 ft3/h), debemos evaluar el tubo
inmediatamente mas grande (3 in) por el mismo método.

Caudal de gas natural = flujo de aire (ft3/h) * Multiplicador
= 3000 ft3/h * 1.10
= 3300 (ft3/h)

Se requiere un tubo de 3 in a la distancia dada de 75 ft. No se debe consid-
erar la caida de presion a menos que haya una cantidad inusual de juntas,
curvas u otras restricciones. En tales casos inusuales, el proveedor de
combustible normalmente especificara qué multiplicador se aplica.

NOTA:

El sistema de tuberia instalado debe ser capaz de cumplir con los
requisitos de consumo de combustible como se identifican en la seccion
de especificaciones del Manual del propietario.

Caudal de gas natural
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TABLA 1
Peso especificd | wutiplicador | Densidad ib/te | eSO €SPECMICO | witipiicador | Densidad yfts | C492.88 P&~ ppyipicagor
0.5 1.1 0.0383 1 0.775 0.0765 0.1 0.577
0.55 1.04 0.0421 1.2 0.707 0.0918 0.2 0.815
0.6 1 0.0459 1.4 0.655 0.1072 0.3 1
0.65 0.962 0.0497 1.5 0.633 0.1148 0.5 1.29
0.7 0.926 0.0536 1.7 0.594 0.1301 1 1.83
0.8 0.867 0.0612 1.9 0.565 0.1454 2.58
0.9 0.817 0.0689 2.1 0.535 0.1607 4.08
Nota 1: Relativo al aire con 30 pulgadas de Hg, 60° F
TABLA 2
Longitud del Tamano del tubo de hierro (pulgadas IPS)
tubo (en pies) 1/2" 3/4" 1" 1-1/4" 1-1/2" 2" 2-1/2" 3" 4" 6" 8"
15 76 172 345 750 1220 2480 3850 6500 13880 38700 79000
30 52 120 241 535 850 1780 2750 4700 9700 27370 55850
45 43 99 199 435 700 1475 2300 3900 7900 23350 45600
60 38 86 173 380 610 1290 2000 3450 6800 19330 39500
75 77 155 345 545 1120 1750 3000 6000 17310 35300
90 70 141 310 490 1000 1560 2700 5500 15800 32250
105 65 131 285 450 920 1430 2450 5100 14620 29850
120 120 270 420 860 1340 2300 4800 13680 27920
150 109 242 380 780 1220 2090 4350 12240 25000
180 100 225 350 720 1120 1950 4000 11160 22800
210 92 205 320 660 1030 1780 3700 10330 21100
240 190 300 620 970 1680 3490 9600 19740
270 178 285 580 910 1580 3250 9000 18610
300 170 270 545 860 1490 3000 8500 17660
450 140 226 450 710 1230 