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ENGINeEeRS, INC.

TECHNICAL DATA SHEET
AIRCRAFT GROUND POWER UNIT
MODEL NO. B809D

2015 Mitchell Blvd. Schaumburg, IL 60193 Phone: 847-891-4444 Fax: 847-891-9111 Web: essexelectro.com

COGNIZANT SERVICE: U.SA.F.

NATIONAL STOCK NUMBER: 6115-01-582-7927

OVERALL DIMENSIONSANDWEIGHT:
Height: 63 Inches Length: 103 Inches

Width: 66 Inches

Weight (Dry): 4,372 Lbs.

FUNCTIONAL DESCRIPTION:

The Essex Electro Engineers, Inc., Model #8809D Ground Power
Unit, isintended for usein supplying 90 KVVA, 0.8 power factor, 115/
200 volt, 3 phase, 400 hertz, 28.5 and 270 volts D.C. electrical power
for starting and servicing aircraft.

The Ground Power Unit basically consists of adiesel engine driv-
ing a 400 cycle, brushless generator. The generator will supply
400 cycle power for servicing aircraft. All the necessary electrical
controls and instruments are furnished on a control panel. The
diesel engine and generator, along with al the necessary compo-
nents are enclosed within a sheet metal enclosure for operation in
inclement environments. The entire unit is mounted on a four-
wheel, steerabletraller.

Theengineisaheavy duty, electronically controlled, diesel engine.
Each engineisequipped with an oil cooler, full flow oil filter, fuel oil
strainer and fuel ail filter, anair cleaner, afan, radiator and astarting
motor. The engine comes equipped with a cold weather starting

aidefor temperaturesaslow as-25° F. Theengineiscan operate
onavariety of diesel and aircraft fuelsfrom DF-1to JP-8. The
engine enclosure has all necessary panels and doorsto provide
for proper ease of maintenance and/or repair.

The generator is a synchronous alternating current generator
of the brushlessrevolving-field type of single bearing construc-
tion. Generator excitation current is supplied from a direct
connected, brushlessrotating D.C. exciter. Eyeboltsinstalledin
the generator frame enable the compl ete generator to be lifted
with aconventional overhead hoist for repairs and/or overhaul.
A heavy steel wrapper cover of drip-proof construction encloses
the frame assembly. The generator comes with a reconnection
panel to reconnect the output of the generator for high voltage
operation.

The Voltage Regulator is an automatic, solid-state type Volt-
age Regulator. The Voltage Regulator output is controlled by
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aswitching transistor which is phase angle fired. An integrated
circuit voltage sensing circuit controls the relative on-off cycle
of the switching transistor to control total rotating exciter field
current.

Various safety controls are provided to protect the Power Unit
from adverse conditions. A fault system is provided which con-
tains asolid state Generator Fault Detector and an Engine Speed
and Fault Detector.

All operating controls and instrumentation necessary for proper
operation of the Ground Power Unit are located on the control
panel.

[llumination lighting is furnished on the control panel for night
operation. Reflectorsare furnished on thetrailer.

The trailer is a four-wheel, steerable type with a tow bar. The
trailer has a spring leaf suspension system with pneumatic type

tires.
TECHNICAL DESCRIPTION:
ENGINE:
PrimeMOovVer ........cccceevecveeeneenen, CumminsQSB-155
HOrsepower .......ccevvvveeiieeiieee 155HP @ 2200 RPM
EngineSpeed .......ccccvvvevveieine 2000 RPM
GENERATOR DESCRIPTION.: ............. 72KW, 400Hertz continuous|oad at 0.8 power factor, at rated
voltage.
ACOUTPUTVOLTAGE: ......cco...... Threephase, four wire, 115 voltsline-to-neutral and 200 voltsline-
to-line (115/200 volts). Reconnectable 230/400 Volts. MEETS
MIL-STD-704E
28.5VDCOUTPUT TRANSFORMER RECTIFIER CONTROL POWER:
Nomina Voltage ..........ccccevvveneenee. 28.5VoltsDC
Steady StateVoltage.........ccccuee.... 26t0 29 VoltsDC
Ripple Amplitude ...................... 1.5 Volts Maximum
AMPENE0E ..coeveeeiie e 20Amps

2/0VOLTSDCOUTPUT RECITIFIER:

Nomina Voltage ..........cccccevvvennenee. 270VoltsDC

Steady StateVoltage..........cccue.e... 270 £ 1%
RippleAmplitude ...........cccoeeveneee. 3VoltsMaximum
Distortion Factor ............cccceeenene 0.015 Maximum
AMPENE0E ..covveeeiee e 259 Amps Continuous
ResponseTime ...c.oeevveeecieeeceen 10ms

PulsedLoad .......ccceoveveriveiennenne Within Figure 1 and 2 of Drawing No. 200224071
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TECHNICAL DESCRIPTION:

(Continued)
ENVIRONMENTAL OPERATING EXTREMES:
TEMPEratUre ......cccoovceeeeieeeeeee e -40° Fto 125° F
Altitude ... Seal evel to 8000 Ft.

ACELECTRICAL OUTPUT POWER CHARACTERISTICS:

VoltageUnbaance..........ccccccevvevieennns Maximum difference between line-to-linevoltage not morethan 3%
of rated voltage under acondition of asingle phase, line-to-line,
unity power factor |oad of 33% of rated phase current with no other
load on the generator.

VoltagePhaseUnbadance..................... Maximum difference between theline-to-neutra voltage of any two
phasesat no load islessthan 1 volt, and the maximum difference
between the output voltage of any two phasesat any load up to and
including rated |oad does not exceed 1% at abalanced three phase
load.

Voltage Waveform:

DeviationFactor .........cccccceeevennen. Deviationfactor for line-to-lineand line-to-neutra voltagewave-
formfor each voltagetest point islessthan 5%.

Harmonic Content ...........cccveeneee. From noload tofull load, the Root Mean Square (RM S) value of
thesum of al the harmonicscomponentsin the output voltage
waveform line-to-line, and aso line-to-neutral, does not exceed 3%
of theRM Svaueof therated voltage. Also, theRMSvaueof any
single component does not exceed 2%.

VoltageModulation..........cccccevceeiennnne Not exceeding 1% of peak-to-peak voltage on any load up to and
including rated load.

ContinuousOutput Range ................... Will supply continuousload of from 0-72 KW with apower factor
from 1to 0.8lagging.

LineDrop Compensation .................... Automatically adjustablelinedrop compensator capabl e of supply-
ing anincrease of up to 6 voltsline-to-neutral to compensatefor
cabledrop.

Output VoltageSensing .......ccccceveeveenee. Disconnects power from theload buswhen abreak at the set
output connections (local) or the sensing wires (remote) occurs.
Manual switching between modesisrequired.
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TECHNICAL DESCRIPTION:
(Continued)

Safety InterlocK .......oocveeeieeneniinee,

DC Voltagefor Safety Interlock ..........
Load Bank Test Switch...........ccc.c......

Current sensing device/circuit which sensesthe current (downto 5
milliamps) inthe E and F loop of the output power cable and
enabl esthe output power contactor to be energized when DC
current ispresent.

28VDC, £2 Voltsat 2 Amperesminimum

A toggleswitch which, when activated, disablesthe E and F inter-
lock circuit and alows power to be supplied without the 28 VDC
feedback ontheF circuit.

Output Power Cable (Supplied with Set)

(ACCableOnly) .....ccceeeveecireeecieenee,

Voltage Trandent Performance.............
VoltagePhaseDifference ....................
Crest Factor ......cocoveeeeciiecicceee,
Steady StateVoltage.........ccccovevvvennnnee.

CONTROL SYSTEMS:
Governing System:
VoltageRegulation ..........ccceeeveeniennnnne

Frequency Regulaion ...........ccccceuenee.

AC Output Protection..........ccccceeeeneene

Overvoltage......cccveeeveeceseeseeee e

Undervoltage .......ooceeeeveeieeenieneenieene,

ANAC cableissupplied for 115/200 VA C operation with remote
sensing and is65ft. long.

MIL-STD-704E, Figure4
116° to 122°
1.36 min.

10810 118 VAC for 115/200 VA C operation
216 t0 236 VAC for 230/400 VAC operation

Voltageregulator regulatesthe output voltageto bewithin 1.0% of
rated output voltage

Thegovernor system shall maintai nisochronous operation of the set
to bewithin 0.5% of therated frequency.

AnAC dectrica output protectivecircuit, when activated, discon-
nectstheload busand activatesafault indication system.

Activatesat an output voltage of 132 voltsfor 115/200VAC
operation and 264 voltsfor 230/400 VA C operation within one
second.

Activatesat an output voltage of 105 voltsfor 115/200VAC
operation and 204 voltsfor 230/400 VA C operation withinthree
seconds.
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TECHNICAL DESCRIPTION:

(Continued)

OverfreqUENCY .....oceeeeee e Activateswhen the steady state output frequency exceeds410
Hertz within one second.

Underfrequency ........cccoeeveeeeeeeneeenne. Activateswhen the steady state output frequency dropsbel ow 390
Hertz within one second.

Short Circuit Protection ...................... Disconnectspower from theload buswithin 50 millisecondsinthe
event of ashort circuitinany output phase.

Overload Protection ..........ccccceevnuennee. Activatestheload contactor to openif current inany output line
exceeds 125%, +2%

270V DC Output Protection:

Overvoltage.......ccvveereee e Withinlimitsof MIL-STD-704E, Figure8

Undervoltage .......coveeeeveeieerieceesieene, Withinlimitsof MIL-STD-704E, Figure8

Overload.......cccoeeveceeiiecceecee e, Activatesload connector to openif current exceeds 280 amperes
for morethan five minutes, or if current exceeds 300 amperesfor
more than 30 seconds.

Therma Protection ..........ccccevecveeneee. Thermal protection shall be provided to protect the270VDC
circuitry from overhesting.

Short Circuit Protection ..........cc........ Activates|oad contactor to openif current exceeds 320 amperes
for morethan 0.5 second.

CablelnterlocK ......cccoveevveerececenee, Prevents power from being applied to the output power cablewhen
itisnot connected to the aircraft.

EngineProtectiveCircuit: ..........cccccvvenennne Anengineprotectivecircuit, when activated, shal shut downthe

engineoperation and activatefault indication system.

Overtemperaure ..........cceeeeveeceeseeennn. When engine coolant or cylinder head temperature exceedsthe
maximum va ue defined by the engine manufacturer, theengine shdl
shut down.

Overspeed .....cooveeeneeeceeee e When engine operationa speed exceedsthe speed defined by the
engine manufacturer by 10%, theengineshall shut down.

Low Oil Pressure.........cccccveeeevveneennnns When engineoil pressurefallsbelow thealowableoil pressure

specified by the engine manufacturer, theengineshall shut down.
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TECHNICAL DESCRIPTION:
(Continued)

Low Fud Shut-Off .....ovveeeeeeeeeeeeeen

BUILT-IN-TEST (BIT) veooevveeeereereereeen

FAULT INDICATION SYSTEM ............

AUDIONOISE ...,

EMISSIONS ..o,
VIBRATION SEVERITY:

EngineGenerator Set .........cccovvevieenene

Subassemblies (Control Boxes, Control
Panel, Fenders, etC.) .......ccceceveerennnnne

OPERATIONAL ENVIRONMENT:

Operational TemperatureRange...........
Storage TemperatureRange.................
Operaiond Altitude...........cccccveeveenennee.
UnitWindResistance..........cccceeveeenens
BlowingRaN ......cccoovviiiiiiiieeee
Solar Radiation ...........cceeeeveevenicriennnne
Fungus(Tropica Conditions) ..............
SdtLadenMoisture ........cccoveeeeneennee.

Sand and Dust (Desert Conditions) .....

When 15 minutes ( + 5 minutes) of engineruntimeremains, an
warningindicator shal illuminate.

BIT circuitry incorporated to continuoudly monitor the generator set
performance, enginefunction, and protective circuit operation and
inhibit the set from operation when amalfunction isdetected; also
activatesafaultindication.

Fault indicator lightsor equivaent to display the set fault conditions
asactivated by protectivecircuitsor BIT.

Maximum of 80 dBaat 7 metersfrom the perimeter of the set when
measured at 1.2 metersabovetheground.

Latest EPA standards

M aximum displacement of 3 milsand amaximum velocity of 0.70
inches per second onan X/Y axis.

M aximum displacement of 4 milsand amaximum velocity of 0.70
inchesper second onan X/Y axis.

-40°F to 125°F
-65°F to 160°F
5,000 feet

20 MPH @ 4 inches/hour
Desert conditions
Materid usedisanti-fungua

Part time- 5% salt fog; 5% salt solution with fallout of 3.0ml/
80cm?/hr

0.062 gramg/ft3 windblown sand (150-1000 microns particle size)
or 40 MPH windblown dust (lessand 150 micronsparticle size)
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TECHNICAL DESCRIPTION:
(Continued)

START SYSTEM RELIABILITY:

Cold Start Capability ........ccceeveveereennee. Engine starts at temperature down to -25°F without external
assistance. Ether will not beused.

Batery ...ccooveeeeeeeeee e (2) - PN: 88-20525, Optima800 batteries

ChargeSystemVoltage...........cccceueeee. 14.8VDCfor 12 VDC start system (temperature dependent)

Charging System Current .................... 40 to 60 amperes

OPERATION AND MAINTENANCE PANELS:

Operator Pandl .........ccccccvvvevveceeceenne. Commercial practice (SeeAttached)
MaintenancePand ...........cccccveevenenne Commercia practice (SeeAttached)
MULTIFUEL CAPABILITY ...coeviiiienne JP-8 primary, and JP-5, DF-1, DF-2, DF-A, Jet A and Jet Al
secondary
CONTINUOUSOPERATION
WITHOUT REFUELING. ........cccoeeiinene 8 hoursunder full output power
TRANSPORTABILITY ..o Transportable on C-141, C-130, C-5, C-17, KC-10, and KC-
135aircraft.

MAINTENANCE:

TOOIS ..o No specia tool will berequired unless approved by the procuring
activity.
Ingpection and Servicing of Fuids
(Fud, Oil and Coolant) ........ccccceeruennee. Technicianwill beableto visually inspect and servicefluidswithout
removing any components.
ENVIRONMENTAL FACTORS ............ No ozone depleting chemicalsand noitemson EPA 17 list are
utilized.
PAINT COLOR ..o FED-STD-595, semi-glossgreen, Color #24052. Chemical Agent

Res stant Coating (CARC) not used.
CORROSION PREVENTION ............... Commercid practices
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TECHNICAL DESCRIPTION:

(Continued)
MOBILITY oo MIL-M-8090F, Typell, Classl|
FIREPREVENTION, SAFETY,
DESIGN & CONSTRUCTION .............. Best commercia practices
QUALIFICATION ...ooeeeveeeeeeeieee e Designed and tested in accordance with U.S. Air Force Drawing/

Specification No. 200224071. Approved for useby U.S. Air
Forceonall aircraft. Approved for useby L ockheed onthe F-22
arcraft.




