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FOREWCORD

Preparation of this document has been authorized by the Departnent of Defense
Directive 4120.11 which assigns to the Project Manager, Mbile Electric Power
the responsibility for establishing a Mlitary Standard depicting the Departnent
of Defense (DOD) Fanmily of Mobile Electric Power Generating Sources. Mlitary
St andard 633E conbi nes M L-STD- 633D and M L-STD-1650 and revises the Fanmly by
the deletion of four itens (MEP-111A, MEP-352A(NC 2A), MEP-355A(NC-8A) and
MEP- 403A( EMJ29)), the addition of two itens (MEP-029A and MEP-412A), and the
repl acenent of five A nodels by three B npdels (MEP-009B, MEP-009B, and
MEP-116B) for future procurement. MEP-356A is assigned to the Air Force
A MB2A- 60A Ground Support Power Unit and MEP-357A is assigned to the Navy NC- 10C
Ground Support Power Unit.

The following are extracts from DOD Directive 4120.11:

"IV, POLICIES

A Maxi mum use will be made of the established DOD Standard Fanily of
Mobile Electric Power Generating Sources to satisfy mlitary
applications with a mnimum nunber of sizes and types in the interest
of standardization, availability, interchangeability of parts,
mai ntai nability, and reduction of required |ogistical support.

B. In designing and devel oping end itens and systens requiring electric
power from nmobile electric power generating sources, DOD Conponents
wi |l consider the characteristics and suitability of the DOD Standard
Fam |y of Mobile Electric Power Generating Sources defined in the
current series of Mlitary Standards. (ML-STD S 633 and 1332).

¢c. \ere nobile electric power generating sources are designed in and
procured as an integral part of an end itemor system the
System Proj ect Manager and/or Design Activity shall use the current
DOD Standard Mobile Electric Power Generating Sources (ML-STD-633) to
the extent practicable, unless special requirenments exist, in which
case, the procedures outlined in VI, for deviations shall apply.

VI . DEVI ATI ONS

DOD Conponents requiring nobile electric power generating sources other
than those available in the standard fanmily and/or covered by or
requiring the naintenance of limted coordination specifications or
other uncoordinated procurenent documents, will so advise and obtain
approval from the Project Minager - Mbile Electric Power (PM MEP)
prior to initiating procurenent. The Project Manager will expedite
action on such requests.”

DOD Instruction 4120.12 establishes the fuels policy for engine driven Mbbile
El ectric Power Cenerating Sources. This policy is reflected in the Fuel Section
of the Characteristics Data Sheets.
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1. SCCPE

1.1 General. This standard provides detailed information on the physical and
el ectrical characteristics and logistical data on the DOD approved famly of
mobil e electric power engine-driven generator sets.

1.2 Application. The standard has been prepared for use by all Departments
and Agencies of the DOD in selecting engine-driven generator sets and ancillary
equi prent for applications requiring mbile sources of electric power and to
assist the PMMEP in effecting managenent and standardization of such sources of
power within the DOD. The engine-driven generator sets listed herein are the
only mobile sets authorized for procurenent. DOD conponents wth nobile
el ectric power requirenents within the range of 0.5 kW through 750 kW whose
needs cannot be satisfied by one of the listed generator sets, nust obtain
devi ation approval of the Project Manager before taking any procurement action.
Special instructions on the preparation and submittal of deviations are
contained in the Logistics Joint Operating Procedures AR 700-101, AFR 400-50,
NAVVATI NST 4120. 100A, MCO 11310.8c and DLAR 4120.7 titled Managenent and
Standardi zati on of Mdbile Electric Power GCenerating Sources.
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2. REFERENCED DOCUMENTS

2.1 Issues of Documents. The followi ng documents of the issue in effect on
date of invitation for bids or requests for proposal, forma part of this
standard to the extent specified herein.

SPECI FI CATI ONS

FEDERAL
W R- 550 Rod, Gound (Wth Attachnents)
M LI TARY

M L- M 8090 Mobility, Towed Aerospace G ound Equipment,
CGeneral Requirenents for.

M L- C- 22992 - Connector, Plugs and Receptacles, Electrical,
Wat er proof, Quick Disconnect, Heavy Duty Type
CGeneric Specification for.

M L- E- 52031 Exti ngui sher, Fire, Vaporizing Liquid:

CFBR, 2-3/4 pound, with Bracket.

M L- C- 62122 - Cable Assenbly, Slave, Electrical, Connec-

tors, Plug and Receptacle.
STANDARDS
M LI TARY

M L- STD- 705 - CGenerator Sets, Engine-Driven, Mthods of
Tests and Instructions.

M L- STD- 1332 Definitions of Tactical, Prine, Precise, and
Uility Termnol ogies for Oassification of
the DOD Mobile Electric Generator Set Famly.

M53506 - Connector, Receptacle, External Electric
Power, Aircraft, 28 Volt, bpc operating
Power .

PUBLI CATI ONS
DOD Instruction 4120.12 Fuel s Policy for Engine-Driven Mbile

El ectric Power Generating Sources.
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(Copies of specifications, standards and publication. required by contractors
in connections with specific procurement functions should be obtained from the
procuring activity or as directed by the contracting officer.)

2.2 Qther publications. The followi ng docunents forma part of this standard
to the extent specified herein. Unless otherw se indicated, the issue in effect
on data of invitation for bids or requests for proposal shall apply.

NATI ON FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

No. 10 - Portable Fire Extinguishers
No. 70 - National Electrical Code

Application for copies should be addressed to the National Fire Protection
Asscciation, 470 Atlantic Avenue, BostOn, MA 02210.)

NATI ONAL ELECTRI CAL MANUFACTURERS ASSCCI ATI ON
Standards Publication Pub. No. MG 1 - Mtors and Cenerators.
(Application for copies should be addressed to the National Electrical

Manuf acturers Associ ation, ATTN Order Dept., 2101 L Street, NW Room 300,
Washi ngt on, DC 20037.)
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3. DEFI NI TIONS.

3.1 Bandwi dth. Bandwidth is the distance between two lines drawn parallel to
the axis of chart novenent, one each passing through the center points of
maxi mum and mnimum trace excursion respectively during any steady-state
electrical load condition. Bandwidth may refer to voltage, frequency or speed
and is expressed as a percentage of rated voltage, frequency or speed.

3.2 Cassification. See ML-STD-1332 for classification of sets as to type,
cl ass, and node.

3.3 Deviation Factor. The deviation factor of a wave is the ratio of the
maxi mum di f f erence between corresponding ordinates of the wave and of the
equi val ent sine wave to the maximum ordi nate of the equival ent sine wave when
the waves are superposed in such a way as to nake this maximum difference as
smal | as possible.

3.4 Dip. Voltage dip is the decrease in voltage resulting from sudden
application of load to a generator set. It is neasured fromthe nmean of the
observed steady-state voltage band prior to the load change to the mninmm
voltage excursion. Voltage dip includes the effects of voltage regulation,
wher eas undershoot does not.

3.5 Failure. The inability of an itemto performwthin previously specified
limts.

3.5.1 Relevant Failure. A relevant failure is any nmalfunction which the
operator cannot remedy by normal adjustnment action using the set controls and
CEM equi prent and which causes or may cause any or all of the follow ng:
Inability to commence operation, cessation of operation or degradation of
performance capability of the system subsystem bel ow designated |evels, serious
damage to systen subsystem by continued operation; or create serious personnel
hazar d.

3.5.2 Nonrelevant Failures. Any failure not used to conpute set/unit
reliability such as:

a. Failures which do not prevent the set/unit from neeting the specified
power output requirenent, e.g., a panel light burns out.

h. Failures caused by operator error where proper procedures are docunented
in technical manuals, instruction plates nounted on the set/unit or both; e.g.,

use of inproper |ubricant.

c. Secondary failures caused by failures in the powered equi prent or other
occurrences in the environment when integral protection is not provided against
such equi pnent failure or occurence, e.g., explosion or fire.
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d. Failures which may be corrected by normal operator functions, e.g.
readj ustment of voltage after the 4-hour long-term stability period

e. Failures because of characteristics of the load, e.g., waveform distortion
caused by saturated inductors.

f. Failures because of design deficiencies when subsequent testing
demonstrates that the design deficiency has been corrected.

g. Secondary failures caused by primary failure because of a design
deficiency when subsequent testing demobnstrates that the design deficiency has
been corrected.

h. Failures resulting from operating itens beyond requirenents, e.g., if bal
joints scheduled for replacement at 2500 hours are run to failure to determne
nmean life, failures after 2500 hours are nonrelevant failures

3.6. Harrmonic. A harnonic is a conponent of a periodic quantity which is an
integral nultiple of the fundamental frequency. For exanple, a conponent of
frequency which is twice the fundamental frequency is called the second
harmonic.  For an AC generator set, the magnitudes (in percent of fundanental
conmponent anplitude) of any harnonics present may not exceed the "individua
harnoni c" val ue specified for the set.

3.7 Hertz. Hertz (Hz) is the international unit of frequency now recogni zed
instead of cycles per second.

3.8 Mean Tine Between Failure (MIBF). For exponentially distributed
failures, the Mean Tinme Between Failure (MIBF) is the reciprocal of the failure
rate. Observed MIBF is equal to the total operating tine of the equipnent
divided by the nunber of relevant failures. Cbhserved MIBF is also referred to
as a point estimte.

3.8.1 Specified MIBF. That value of MIBF which describes the reliability
obj ective of the equipnent.

3.9 Mbile Electric Power Cenerating Sources. Mobile electric power
generating sources include all mobile (skid, wheel-nmunted or portable), diesel
gasoline, gas turbine, etc., powered engine-driven generator sets, including
those that are conponents of a system which are conplete operational equipnent
assenbl ages capabl e of independently producing electric power, or followon
power sources such as: fuel cells, turbo-alternators and thernoelectric
devices, except that electrochem cal batteries, fuel cells and thernoelectric
devices of less than 1/2 kWrating shall not be included. The fuel supply may
be integral or renptely |ocated.
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3.10 Observed Steady-State Band. The observed steady-state band is the
actual bandwi dth deternmined by test of the voltage, frequency or speed. The
observed steady-state band is differentiated from the prescribed steady-state
band in that the prescribed steady-state band is the maxi num bandwi dth pernmitted
by the specification.

3.11 Overshoot. COvershoot is the surge increase in speed, frequency or
vol tage above the nean of the observed steady-state band resulting from a sudden
decrease in electrical load on a generator set. Overshoot is specified as a
percentage of the rated speed, frequency or voltage.

3.12 Prescribed Steady-State Band. The prescribed steady-state band is the
bandwi dth specified in the procurement docunent. See observed steady-state band
al so.

3.13 Phase Bal ance Voltage. Phase balance voltage is the difference in
percent of voltage between the phases of a pol yphase generator set when the set
is operating at rated voltage, rated frequency, and no |oad.

3.14 Rated Load. The condition resulting when a generator set is operating
at rated frequency, rated voltage, rated current, and rated power factor as
specified on the generator name plate. It is normally stated as a given
kilowatt value at a given power factor.

3.15 Reconnectable. A reconnectable generator set has provisions for
reconnecting the generator phase windings from single phase to three phase and
fromlow voltage to high voltage to voltage depending on the size and type of
generator set.

3.16 Recovery Tinme. Recovery time is the elapsed time fromthe tinme the
frequency trace leaves the prescribed steady-state band until the trace returns
to and remains within the prescribed steady-state band as a result of a |oad
change. The sane definition applies to voltage and speed recovery tinme.

3.17 Regulation. Frequency regulation is the maxinum difference between the
no-1oad value of frequency, and the value at any load up to and including rated
load. This difference is expressed as percentage of the rated frequency. The
voltage regulation is expressed sinilarly except that the rms value of voltage
i s used.

3.18 Ripple Voltage. Ripple voltage is the alternating conponent in the
out put voltage of a DC generator.
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3.19 Rise. \Voltage rise is the surge in voltage resulting from sudden
removal of load froma generator set. It is neasured fromthe mean of the
observed steady-state voltage band prior to the load change to maximm voltage
excursion. Voltage rise includes the effects of voltage regul ation, whereas
over shoot does not.

3.20 Stability. Frequency stability describes the tendency of the frequency
to remain at a constant value. Cenerally, the instantaneous value of frequency
is not constant but varies randomy above and bel ow a nean value. Stability my
be described as either short-termor long term depending upon the length of tine
that the frequency is observed. Another term bandw dth, describes the linits
of these variations. Voltage stability is described simlarly

3.21 Steady-State. Steady-state is the operating condition, at constant
|oad, after transients have settled out.

3.22 Undershoot. Undershoot is the surge decrease in speed, frequency, or
vol tage below the nean of the observed steady-state band resulting from a sudden
increase in electrical load on a generator set. Undershoot is specified as a
percentage of the rated speed, frequency, or voltage.

3.23 Prinmary Inventory Control Activity (PICA). The nmilitary service
designated under this program as the single activity within the DOD responsible
for the function of Procurement, Catal oging, Depot Mintenance, and Disposal on
an item basis.

3.24 Definition of Acronyns used in this Standard. The followi ng acronyns
used in this Standard are defined as follows:

a. ABCA - Anerican, British, Canadian, Australian Standard.
h. NATO - North Altantic Treaty Organization.

c. STANAG - Standardization Agreement (NATO).

d. QSTAG - Quadripartite Standardization Agreenment (ABCA).
e. DOD - Departrment of Defense.

f. CGED - Gasoline Engine-driven.

g. DED - Diesel Engine-driven.

h. GIED - Gas Turbine Engine-driven.

NSN - National Stock Number.
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4. GENERAL REQUI REMENTS

4.1 Safety.

4.1.1 Gounding. The National Electric Code requires that generator sets
operating at a terninal voltage in excess of 150 volts to ground, shall have the
frame grounded with a maximum resistance to ground not to exceed 25 ohns (see
Article 445-8 and 250-84 of referenced code). If a suitable ground is not
available, a three-piece sectional ground rod is available in the DOD supply
system that can be used to obtain an adequate ground under nost soil
conditions. (See 4.3.1)

4.1.2 Fire Protection. Adequate fire protection nust be provided in the area
in which the generator set will be used. |If portable fire extinguishers are
used to nmeet this requirement, they shall conformto NFPA No. 10 for class B
(flammabl e liquids) and class C (hazards involving energized electrical
equipnent) . Three types of portable fire extinguishers are approved for class B
and C hazards - carbon dioxide (Q0, dry chemcal (sodium bicarbonate and
pot assi um bi carbonate) and vaporizing liquid (bronotrifluoromethane). (See
4.3.1)

4.1.3 Noise Protection. Adequate hearing protection nust be utilized in the
vicinity of operating generator sets. Prolonged exposure to the high intensity
noi se producted by operating generator sets can cause permanent hearing damage
or conplete loss of hearing.

4.2 Fuel Policy. DOD Instruction 4120.12 establishes the fuels policy for
engine driven nobile electric power generating sources. This policy is
reflected in the Fuel Section of the Characteristics Data Dash Sheets.

4.3 Delivered Condition. Production generator sets are delivered from the
factory essentially in the configuration depicted herein. Operating supplies,
optional equipnment, and accessories (see 4.4) should be obtained from the
responsi ble DOD supply activity. The following data is furnished to facilitate
users of this publication.

4.3.1 Safety Items. Production sets are delivered without fire extinguishers
or ground rods; however, as 2-3/4 pound bronotrifluoronethane fire extinguisher
is available. It is described by ML-E-52031 and is identified as NSN
4210- 00-555-8837. Gound rods are described by WR-550A type IIl, class B.
Three 3-foot-sections are identified as NSN 5975-00-878-3791. A ground rod
puller is identified as NSN 5120-01-013-1676.
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4.3.2 Batteries. Al 5 kWthrough 750 kW generator sets are furnished with
dry charged batteries less electrolyte. Electrolyte is identified as NSN
6810- 00-249-9354 (1 gallon containers) or NSN 6810-00-893-8138 (15 gallon
containers). MEP-404 (EMJ 30) is available with either |ead-acid or N CAD

batteries.

4.3.3 Auxiliary Fuel Line. A 25 foot auxiliary fuel line is furnished wth
the 5 kW through 200 kW di esel engine driven generator sets. Fuel lines for the
other sets may be ordered or fabricated on site in accordance with draw ng
69- 668 (30554).

4.3.4 Ether Starting Aid. The 15 kW through 200 kW di esel engine driven
generator sets are equipped with an internal ether starting aid for tenperatures
bel ow 40° F (4.4° C). Ether bottles may be obtained as NSN 2910-00-209-4997.

4.3.5 Parallel Operation. The 15 through 750 kW generator sets are designed
for parallel operation as well as single set operation. Additional details on
paral |l el operation are contained in the generator set manuals.

4.3.5.1 Paralleling Cables. Cass 1 (precise) sets are supplied with a
paralleling cable for interconnection of the voltage regulators and governor
systens of the sets to be paralleled.

4.3.6 Power Qutput Terminals. Power output ternminals consist of split-lug
termnals with captive nuts. A series of standard power output receptacles
(ML-C22992) are avail able through the supply system The 15-200 kW DED
generator sets have two (2) panels that the system designer can use for nounting
the standard receptacles. In additon, the US Arny Mssile Command (M COM has
cogni zance for a series of nissile systemreceptacles for the 15 kW through 60
kW DED generator sets.

4.3.7 Motor Starting Capability. The dass 1 (precise) 15-200 kW di esel
engi ne-driven generator sets are capable of across-the-line starting of a notor
rated at one horsepower per kWof set kWrating. The class 2 (utility) 15-200
kW di esel engine-driven generator sets are capable of across-the-line starting
of a notor rated at one horsepower per 1-1/2 kWof set kWrating. The starting
current rating of the motor is NEMA Code F and the notor being loaded with a
flywheel having the inertia equal to that of the motor. Starting is defined as
acceleration of the nmotor to rated speed without tripping any safety device.

4.4 Optional Equi pnent and Accessories. Description (nomenclature), National
Stock Nunber, DOD Model nunbers and other pertinent information are tabulated on
the individual ML-STD dash nunber sheets.
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4.4.1 0.5-10 kW Gasol i ne Engi ne-Driven Generator Sets.

4.4.1.1 Canvas Cover. A canvas tarpaulin is available to protect the set
when not in use.

4.4.1.2 Wnterization Kit. The winterization kit pernmits the 3, 5 and 10 kW
sets to start and operate at tenperatures below -25° F. The kit consists of a
nylon cover with a flame retardent coating. A heating torch is used in
conjunction ‘with the cover to preheat the oil pan and cylinder heads. The cover
remains on the set during operation.

4.4.1.3 Spark Arrester Kit. US Forestry Service approved spark arresters are
available for the sets. These kits are required when sets are operated within
Nati onal Forests or Parks.

4.4.2 5 and 10 kW Di esel Engi ne-Driven Generator Sets.

4.4.2.1 Wnterization Kit. The kit consists of nylon cover with a flane
retardant coating. The kit includes a frame that supports the cover while in
use. Heat for preheating the engine and oil pan is obtained from a separate
heater/battery box assembly. This assembly contains a fuel-fired hot air
heater, fuel tank, batteries, and the necessary controls for proper operation of
the kit. The cover remains on the set during operation.

4.4.2.2 Slave Receptacle Assenblies. Two slave receptacles are available for
mounting on the set skid base. One assenbly utilizes the Air Force peculiar
three pin Ms3506 receptacle while the other assenbly utilizes the Army peculiar
two pin ML-C 62122 receptacle.

4.4.3 15-200 kW Di esel Engine-Driven Generator Sets. Technical nanual TO
35CA-1- 111/ TMb- 6115- 588- 14/ NAFAC P-8-601/ TM 6115-15/4 contains additional
information on the winterization systemkits, automatic transfer and standby
kits, and the remote control box kit. Technical manuals describing each set
al so contain information on the load bank kit and wheel mounting kit as well as
the winterization systemKkits.

4.4.3.1 Wnterization System A winterization system utilizes integral set
features and conponents plus either or both of the two optional w nterization
kits which nmount within the set. Optional fuel burning or the electric
winterization kits provide the capability of preheating the coolant and
lubricating oil in anbient tenperatures to -650 F. Set operation is linited,
however, if diesel fuel is stored at anbient since DF-A diesel fuel-artic, has
a cloud point of -60° F. External DC power nust be used for starting the engine
in anbient tenperatures below -25° F. This may be obtained from either the
auxiliary winterization kits or other slave batteries such as vehicle batteries.
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The electric winterization kit is preferred for maintaining a set in standby
condition when electric power is continuously available but fuel burning kits
will bring a cold set to operable tenperature faster and can be used when no
el ectric power is available.

44320ptional Electric Wnterization Kit. This kit uses an external power
source to maintain the engine coolant and lubricating oil at normal operating
tenperatures in situations which require inmediate starting of the generator
set. Wth the kit installed, the set is capable of starting, accelerating to a
speed and accepting 75percent of rated |oad over the tenperature range of -65°F
to +125 within 20 seconds of start initiation. This assunmes tenperature
stabilization of the set prior to starting. The kit may be installed on a
generator set which has been equipped with a fuel burning wnterization Kit.
Power for operation of this kit nay be obtained from any 205 to 240 volt, 50/60
Hz or 400 Hz, single phase source. These kits use approximtely 3.0 kW for 15,
30 and 60 kWsets, 2.5 kWfor 100 kWsets and 4.0 kWfor 200 kW sets.

4.4.3.3 Optional Fuel Burning Wnterization Kit. The optional fuel burning
winterization kit is used to preheat the engine coolant and |ubricating oil
burning fuel from the generator set fuel tank. |f the generator set is equipped
with an electric winterization kit, then extra conponents as listed in the
electric winterization kit manual nust be provided to accommpdate both kits.

4.4.3.4 puxiliary Electric Wnterization Kit. The Auxiliary Electric
Wnterization Kit is utilized to provide a dependable external source of battery
power for starting generator sets in anbient tenperatures down to -65° F
whenever electric power is available. The kit consists of an insul ated
container, electric heaters, batteries, battery charger, control circuitry, and
slave cable. The heaters maintain the battery electrolyte at a mninum of +32° F
after five hours of operation at -65°F. The battery charger nmaintains both the
kit batteries and generator set batteries in a fully charged condition. Power
requirenent for kit operation is 1.2 kW at 205-240 volts, 50-400 Hz, single
phase power.

4.4.3.5 Auxiliary Fuel Burning Wnterization Kit. The fuel burning auxiliary
winterization kit is utilized to provide a dependable external source of battery
power for starting generator sets in anbient tenperatures down to -65°F. The
kit consists of an insulated container, batteries, hot-air fuel-burning heater,
control box, battery charger, control circuitry, slave cable, and integral fuel
system The hot air heater will maintain the battery electrolyte at a mininum
tenperature of -25° F after one hour of operation at -65°F anbient
tenperature . The heater is designed to operate on the sane fuels as the
generator sets. The fuel tank has a sufficient capacity for a continuous
operating period of 30 hours at -65° F. The internal kit battery charger can be
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used to recharge both the set batteries and the kit batteries fromutility power
or the generator set once it is operating.

4.4.3.6 Automatic Transfer Panel Kit, 50/60 Hz. This kit is used to
automatically connect a standby generator set to the load in the event of
primary power failure. The transfer panel continuously monitors the primary
source and when the voltage or frequency decreases to a preset value, it wll
start the standby generator set, and transfer the |load when the generator set
frequency and voltage neet mininmmrequirenments. The transfer will be
br eak- bef ore-nmake, thus there will be a nonentary loss of voltage to the |oad.
When prinmary power returns and neets nininum requirenents for a predeterm ned
time, the transfer panel will transfer the |oad back to the primry power
source. After transfer of the load back to the prinary power source, the
standby generator set will run at no load for five ninutes, shut down, and
automatically cycle the generator set controls for standby operation. The
transfer panel also pernits starting of the standby generator set for a test run
wi t hout disconnecting the load fromthe primary power source. |f during the
test run primary power should fail, the load will automatically be transferred
to the standby generator set. The transfer panel is fully enclosed and nay be
wal | or base mounted. It is designed for operation in anbient tenperatures from
+125° F to -65° F and provides power for the electric winterization kits which
are required when using this kit to assure starting of the set within 20
seconds. Batteries of the standby generator set are maintained in a fully
charged condition by the internal transfer panel battery charger.

4.4.3.7 Automatic Standby Panel Kit, 400 Hz. The automatic standby panel kit
is utilized for transferring |oads from an operating generator set to a
generator set in standby status. \When the operating generator set shuts down
because of a fault, the standby set will automatically start, close the |oad
contactor, and accept load. An adjustable timer permts setting of the standby
generator set cranking time from 10 to 60 seconds. An internal battery charging
circuit maintains the standby generator set batteries in a fully charged
condition. This standby panel kit differs fromthe transfer panel kit in that
it does not contain a power contactor and is operable only on 400 Hz generator
sets.

4.4.3.8 Rennte Control Box Kit. The renote control box kit pernmits starting
and stopping of the generator set froma three wire renpte station. \hen the
generator set is started utilizing the rempte control box, the set will come up
to rated speed and the load contactor will close automatically. Use of the
remote control box on a utility set requires the installation of the precise
relay assembly to prevent the utility set from starting under |oad.
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4.4.3.9 Load Bank Kit. A load bank kit consists of a balanced three phase,
four wire, air cooled, resistive load and is used in conjunction with lightly
| oaded generator sets. The kit is used to load the set to approxinmately 50
percent of its rated load to prevent excessive engine carbonizing which occurs
at loads less than 40 percent of rated set load. This parasitic load nmay be
selected in increments of 12.5 percent of generator set rating at either 120/208
or 240/416 volts. The load bank also contains provisions for automatic |oad
removal to prevent overloading of the set. Manual reapplication after automatic
| oad renoval is required. The kit nounts on either the top or front of the set
dependi ng on set rating.

4.4.3.10 Wieel Munting Kit. The wheel nounting kits provide nobility in
accordance with ML-M8090 (USAF), Type I, Cass 2, Goup C. This is adequate
for nmovement over level terrain such as airfields, but mobility over rough
terrain requires nounting on tactical trailers or other suitable vehicles. The
kit consists of two wheel axle assenblies, one containing a towbar and safety
chain and the other containing a nechanical parking brake.

4.4.3.11 Spark Arrester Kit. US Forestry Service approved spark arresters
are available for the 15 and 30 kW sets. These kits are required when sets are
operated within National Forests or Parks. The 60, 100, and 200 kW sets are not
required to have spark arresters since the engines are turbocharged.

4.4.4 500 kW Di esel Engine-Driven Generator Set, NEP-029A

4.4.4.1 Housing Kit. The housing kit consists of a rainproof enclosure that
covers the top, sides, and ends of the set and is renpvable to pernit access for
overhaul or replacement of major conponents. The housing includes doors,
covers, and louvers to permt preventive maintenance and operation under
specified environnental conditions. Unhoused operation is linited to
tenperatures above freezing. Use of the engine preheat system in conjunction
with the housing kit extends set operation to -25° F (-31.7° Q).

4.4. 4.2 Set Control Mddule. The set control nodule, contained in a
free-standing, weatherproof netal enclosure, provides for automatic operation of
the generator set. The set control nodule is capable of sensing and, after an
adj ustable time delay of 4 to 10 seconds, initiating an unattended starting and
transfer sequence when the normal 120 V AC utility supply voltage varies nore
than £10 percent and/or the frequency varies nore than +3 percent. The set
contrd no