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WARNING SUMMARY

WARNING SUMMARY

This warning summary contains general safety warnings and hazardous materials warnings that must be understood
and applied during operation and maintenance of this equipment. Failure to observe these precautions could result in
serious injury or death to personnel.

WARNING

PRECAUTIONARY DATA

Personnel performing instructions involving operations, procedures, and practices which are
included or implied in this technical manual shall observe the following instructions. Disregard
of these warnings and precautionary information can cause serious injury, death, or an aborted
mission.

WARNING

DEATH

Death or severe burns may result if personnel fail to observe safety precautions. Do not operate
the AGPU until the ground stud has been connected to a suitable ground. Disconnect the
battery connector before removing and installing components. Remove all rings, watches, and
other jewelry when performing maintenance on this equipment. Do not attempt to service or
otherwise make any adjustments, connections, or re-connections of wires or cables until AGPU
is shut down and completely de-energized. Never connect or disconnect power cables with AC
or DC energized.

WARNING

HIGH VOLTAGE
High voltage is produced when this AGPU is in operation.

WARNING

ACCESS DOORS

Open access doors may be blown shut if AGPU is operated in close proximity to hovering or
taxiing aircraft.
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WARNING SUMMARY - Continued
WARNING

HIGH TEMPERATURE HYDRAULIC FLUID

If 240 °F light on Hydraulic Control Panel illuminates, reduce output pressure and allow fluid to
cool until 240 °F light goes off and 160 °F light illuminates. When hydraulic system temperature
reads 275 °F, the HIGH TEMP light will come on and hydraulic output will stop. Unexpected
hydraulic output stoppage will cause damage to the aircraft and personnel.

WARNING

HYDRAULIC FLUID

Hydraulic fluid under high pressure is generated (up to 3300 psi) as a result of operation of the
AGPU. Do not expose any part of the body to a high pressure leak in the hydraulic system.
Never attempt to connect or disconnect hydraulic fittings under high pressure. Ensure that
hoses are in good condition, not kinked, and securely connected to aircraft before applying
hydraulic power. Wear gloves and eye protection (goggles or face shield) when operating
hydraulic systems.

WARNING

EXTREMELY HOT AIR

Extremely hot air under pressure is generated by the AGPU pneumatic system. Allow pneu-
matic hose and fitting to cool before touching. Wear gloves and eye protection (goggles or face
shield) when operating pneumatic system.

Never set PNEUMATIC POWER switch to ON unless pneumatic hose fitting is securely at-
tached to aircraft. The hose will attempt to straighten out with power applied, and whip around
violently if not securely attached to aircraft.

WARNING

NOISE

Operating level of this generator can cause hearing damage. Ear protectors, as recommended
by the medical or safety officer, must be worn when working near the AGPU. Require all per-
sonnel within 9.1 meters of the AGPU to wear Army approved hearing protectors, earplugs or
noise muffs, when the turbine engine is operating.
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WARNING SUMMARY - Continued
WARNING

CLEANING COMPOUND SOLVENT, MIL-PRF-680

Cleaning Compound Solvent, MIL-PRF-680, is combustible and toxic to eyes, skin, and res-
piratory tract. Wear protective gloves and goggles/face shield. Avoid repeated or prolonged
contact. Use only in well-ventilated areas (or use approved respirator as determined by local
safety/industrial hygiene personnel). Keep away from open flames or other sources of ignition.

When using solvents, clean parts in a well-ventilated area. Avoid inhalation of solvent fumes
and prolonged exposure to skin to cleaning solvent. Wash exposed skin thoroughly. De-
greasing solvent (MIL-PRF-680) used to clean parts is potentially dangerous to personnel and
property. Do not use near open flame or excessive heat. Flash point of solventis 100 to 138 °F
(38t0 59 °C).

WARNING

DANGEROUS GASES

Batteries generate explosive gas during charging: therefore, utilize extreme caution, do not
smoke, or use open flame in the vicinity of the AGPU when servicing batteries.

Exhaust discharge contains noxious and deadly flames and is very hot. Do not operate AGPU
in enclosed areas unless exhaust discharge is properly vented to the outside. Do not operate
under overhangs, helicopter blades, or trees.

Do not operate the AGPU until the ground stud has been connected to a suitable ground.

To avoid sparking between filler nozzle and fuel tank, always maintain metal to metal contact
between filler nozzle and fuel tank when filling fuel tank.

Do not smoke or use open flame in the vicinity of the AGPU while refueling.

WARNING

ACETONE, ASTM-D329

Acetone is extremely flammable and toxic to eyes, skin, and respiratory tract. Wear protective
gloves and goggles/face shield. Avoid repeated or prolonged contact. Use only in well ven-
tilated areas (or use approved respirator as determined by local safety/hygiene personnel).
Keep away from open flames, sparks, hot surfaces or other sources of ignition.
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WARNING SUMMARY - Continued
WARNING

ASBESTOS

Breathing asbestos fibers/dust can cause cancer and lung disease. Consult local industrial
hygiene/safety representative for specific asbestos operating procedures. Do not work with

asbestos materials unless assigned protective equipment is worn.

WARNING

ISOPROPYL ALCOHOL, T-T-I-735

Isopropyl alcohol is flammable and toxic to eyes, skin, and respiratory tract. Wear protec-
tive gloves and goggles/face shield. Avoid repeated or prolonged contact. Use only in well
ventilated areas (or use approved respirator as determined by local safety/industrial hygiene

personnel). Keep away from open flames, sparks, or other sources of ignition.
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HOW TO USE THIS MANUAL

HOW TO USE THIS MANUAL
Purpose and Scope

This technical manual provides Operator’s Aviation Unit and Intermediate usage and maintenance information for the
Aviation Ground Power Unit (AGPU), P/N MEP 83-360A, P/N MEP 83-360D and P/N MEP 83-360E. The information
includes component and assembly description, usage information, maintenance and supporting data.

ARRANGEMENT, IDENTIFICATION, AND LOCATION OF FRONT MATTER, CHAPTERS, WORK PACKAGES,
AND REAR MATTER

Front Matter

The front matter includes such items as the Warning Summary, List of Effective Pages, Table of Contents and How To
Use.

Chapters and Work Packages

The WP’s contain information pertinent to the performance of specific tasks. Each WP is maintained as a separate
entity. The WP’s are grouped into Chapters based on overall content. WP’s are arranged in numerical sequence re-
gardless of chapter division. The chapter divisions and the WP’s contained within the chapters are listed in the Table
Of Contents.

— General Information, Equipment Description, and Theory of Operation. Information required
providing the user with a physical and functionally explaining how the equipment operates.

[Chapter 2 - Operator Instructions. This chapter provides a description of the operator controls and indicators,
and provides instructions for operating the equipment in detail.

[Chapter 3]- Troubleshooting Procedures. The troubleshooting procedures are presented according to the fault
symptoms observed during the operational check procedures in Chapter 4]

— Maintenance Instructions. This chapter provides information on performing preventive and cor-
rective maintenance actions. Included are instructions concerning inspection, preventive maintenance checks
and services, operational check and repair actions including subassembly/component removal installation
procedures.

Chapter 5 — Supporting Information. This chapter provides information to support the maintenance actions
in[Chapter 4] Included are a list of reference material, Maintenance Allocation Chart (MAC), which identifies
maintenance actions and their maintenance levels.

FINDING INSTRUCTIONS YOU NEED
Primary paragraph title heads in bolded upper case letters

Secondary level paragraphs are denoted by bolded headings set in Upper and Lower Case Type. These paragraphs
always relate to and are subordinate to the most recent primary paragraph heading.

Tables are titled, numbered, and listed in the table of contents under the chapter and WP they appear and if you follow
the leader line the last digit is the page number of the WP where the table is shown.

Limited Applicability

Some portions of this publication are not applicable to all services. These portions are prefixed to indicate the services
to which they pertain. (A) for Army and (F) for Air Force. Positions not prefixed are applicable to all services.

Levels of Maintenance Accomplishment

a. (A, MC) Army and Marine Corps users shall refer to the Maintenance Allocation Chart for tasks and levels of main-
tenance to be performed.
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b. (F) Air Force users shall accomplish maintenance at the user level consistent with their capability in accordance with
policies established in AFM 66-1.
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CHAPTER 1
GENERAL INFORMATION,
EQUIPMENT DESCRIPTION AND THEORY OF OPERATION
FOR
POWER UNIT, AVIATION, MULTI-OUTPUT GTED ELECTRICAL,

HYDRAULIC, PNEUMATIC (AGPU)
WHEEL MOUNTED, SELF-PROPELLED, TOWABLE
AC - 400 HZ, 3 PH, 0.8 PF, 115/200 V
DC - 28 VOLT
PNEUMATIC - 60 LBS/MIN. AT 40 PSIG
HYDRAULIC - 15.2 GPM AT 3300 PSIG
LIN: P44627

(PART NO. 83-360A) (NSN: 1730-01-144-1897)
(MEP 83-360A)

(PART NO. 83-360D) (NSN: 1730-01-466-9371)
(MEP 83-360D)

(PART NO. 1024250) (NSN: 1730-01-552-2313)
(MEP 83-360E)






T™ 1-1730-229-40 000100

POWER UNIT, AVIATION, MULTI-OUTPUT GTED ELECTRICAL,
HYDRAULIC, PNEUMATIC (AGPU)
WHEEL MOUNTED, SELF-PROPELLED, TOWABLE
AC - 400 HZ, 3 PH, 0.8 PF, 115/200 V
DC - 28 VOLT
PNEUMATIC - 60 LBS/MIN. AT 40 PSIG
HYDRAULIC - 15.2 GPM AT 3300 PSIG
LIN: P44627
PART NO. 83-360A NSN 1730-01-144-1897 (MEP 83-360A)
EIC: UEG
PART NO. 83-360D NSN 1730-01-466-9371 (MEP 83-360D)
EIC: UDG
PART NO. 1024250 NSN 1730-01-552-2313 (MEP 83-360E)
EIC: UDH

GENERAL INFORMATION

SCOPE

This manual is for use in operating and maintaining the Multi-Output Aviation Power Units, MEP 83-360A and MEP
83-360D/E referred to as the Aviation Ground Power Unit (AGPU), as allocated by the Maintenance Allocation Chart
(MAC). It provides information on the operation, Preventive Maintenance Checks and Services (PMCS), and field level
maintenance.

The MEP 83-360D/E have been modified by application of MWO 55-1730-229-50-2. This MWO is applied to AGPUs
that support the power requirements of the AH-64D, Longbow Apache helicopter. While these power units have been
assigned a new part number and NSN because of the changes in AC and DC output ratings, there are only minor
changes to the operation and maintenance of the modified AGPUs.

MWO 1-1730-229-50-4 can be applied to both MEP 83-360A and MEP 83-360D AGPUs. Which when applied to MEP
83-360A and MEP 83-360D, changes the model to the MEP 83-360E.

MAINTENANCE FORMS, RECORDS, AND REPORTS

The following forms and records are required for maintaining and reporting the Aviation Ground Power Unit (AGPU).
DA PAM 750-8, AR 700-138, and TB 43-0211 are the applicable references.

1. DA Form 2404 (Equipment Inspection and Maintenance Worksheet): used to record results of the operator be-
fore, during and after PMCS. Used to record deficiencies noted from the operator PMCS and also used as an
itemized checklist for Field Maintenance requirements. DA Form 2404 will be maintained in AGPU logbook.

2. DDForm 314 (Preventive Maintenance Schedule and Record): Used to record Organizational PMCS (weekly/40
hours, monthly/100 hours, semi-annual/250 hours, annually/500 hours and per hour of operation requirements)
on the front side. Army Oil Analysis Program (AOAP) sampling requirements are to be included on this form.
Used to record NMC days on the backside as required by DA PAM 738-750 and AR 700-138. DD Form 314 will
be maintained in AGPU logbook.

3. DA Form 2408-20 (Oil Analysis Log): used to record oil sample results for the hydraulic system (50 hours/30
days) and the engine (50 hours/180 days).

4. DD Form 2026 (Oil Analysis Request): Used to submit the Hydraulic system and engine oil samples to the oil lab-
oratory (maintain last completed 2026 IAW TB 43-0211).

5. DAForm2408-5 (Equipment Modification Record): used to record Modification Work Order (MWOQO) applications.
Complete heading IAW DA PAM 750-8 and maintain in AGPU logbook.

6. DA Form 2406 (Materiel Condition Status): used to record monthly readiness status for the AGPU IAW AR
700-138 and DA PAM 750-8.

7. Forunits/facilities utilizing ULLS-G, refer to DA PAM 750-8 and the ULLS-G user manual for the automated equiv-
alency Forms and Records and use as directed.

(F) Maintenance forms and records used by Air Force personnel are prescribed in AFM-66-1 and the applicable 00-2-
Series Technical Orders.
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REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR)

If your Aviation Ground Power Unit needs improvement, let us know. Send us an EIR. You, the user, are the only
one who can tell us what you don’t like about your equipment. Let us know why you don't like the design or per-
formance. If you have internet access, the easiest and fastest way to report problems or suggestions is to go to
https://aeps.ria.army.mil/aepspublic.cfm (scroll down and choose the "Submit Quality Deficiency Report" bar). The
internet form lets you choose to submit an EIR, a Product Quality Deficiency Report (PQDR), or a Warranty Claim
Action (WCA). You may also submit your information using an SF 368 (Product Quality Deficiency Report). You can
send your SF 368 via e-mail, regular mail, or facsimile using the addresses/facsimile numbers specified in DA PAM
750-8, Functional Users Manual for the Total Army Maintenance Management System (TAMMS). We will send you a
reply. For submitting PQDR’s using either the AEPS website, email tocfo@redstone.army.mil, or mail directly to: U.S.
Army AMCOM, ATTN: AMSAM-MMC-MA-NM, Sparkman Center, Redstone Arsenal, Alabama, 35898-5000.

CORROSION PREVENTION AND CONTROL (CPC)

CPC of Army material is a continuing concern. It is important that any corrosion problems with this item be reported so
that the problem can be corrected and improvements can be made to prevent the problem in future items. Corrosion
specifically occurs with metals. Itis an electrochemical process that causes the degradation of metals. Itis commonly
caused by exposure to moisture, acids, bases, or salts. An example is the rusting of iron. Corrosion damage in metals
can be seen, depending on the metal, as tarnishing, pitting, fogging, surface residue, and/or cracking. Plastics, com-
posites, and rubbers can also degrade. Degradation is caused by thermal (heat), oxidation (oxygen), salvation (sol-
vents), or photolytic (light, typically UV) processes. The most common exposures are excessive heat or light. Dam-
age from these processes will appear as cracking, softening, swelling, and/or breaking. A PQDR should be submitted
to the address specified in DA PAM 750-8, Functional Users Manual for the Army Maintenance Management System
(TAMMS).

DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE

(A) Army personnel shall refer to TM 750-244-1-3, Procedures for Destruction of Aviation Ground Support Equipment
(FSC 1700) to Prevent Enemy Use.

PREPARATION FOR STORAGE OR SHIPMENT
NOTE: Damage will occur during shipping to the propulsion system gear drives if left in drive during shipping.

1. (A) Army personnel shall refer to TB 740-97-2 and TM 1-1500-204-23 (Series), General Aircraft Maintenance
Manual.

2. (F)AirForce personnel shall refer to TO 35-1-4, Processing and Inspection of Aerospace Ground Equipment, for
the end item Generator Sets and to TO 38-1-5 for installed engine.

LIST OF ABBREVIATIONS/ACRONYMS

AC Alternating Current

AGPU Aviation Ground Power Unit
ALSS Aviation Life Support System
AMC Aviation Maintenance Company
amp Ampere

AOAP Army Oil Analysis Program

AR Army Regulation

ARM/FLD Armature/Field

ASB Aviation Support Battalion

BAT Battery

BAT CHGR Battery Charger

BDAR Battle Damage Assessment and Repair
BLK Black

CBL Cable

cc Cubic Centimeter

ccw Counter Clockwise

CG Center of Gravity
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CHG
cw
CONUS
CPC
DA
DBA
DC
DISCH
DoD
EAT
ECU
EGT
EIR
eng
EXT
FLTR
FCU
FM
FO
GCU
GND
apm
GSE
GTED
HOT
HYD
HZ

ID
INTL
KVA
KW
Ib/hr
Ibs
LCV
L.O.
LOP
m

M
MAC
MAX
MAX. CONT.
MEP
MIN
MOC
MWO
n.c.
n.o.
NEG
NI-CAD
No.
NSN
OCONUS

LIST OF ABBREVIATIONS/ACRONYMS — CONTINUED

Charge

Clockwise

Continental United States
Corrosion Preventive Compound
Department of the Army
Decibel

Direct Current

Discharge

Department of Defense
External Air Transport
Electronic Control Unit
Electronic Gas Temperature
Equipment Improvement Request
Engine

External

Filter

Fuel Control Unit

Field Manual

Fold Out

Generator Control Unit
Ground

Gallons Per Minute

Ground Servicing Equipment
Gas Turbine Engine Driven
High Oil Temperature
Hydraulic

Hertz

Identification

Internal

Kilovoltamp

Kilowatt

Pounds Per Hour

Pounds

Load Control Valve
Lubrication Order

Low Oil Pressure

Meter

Monthly

Maintenance Allocation Chart
Maximum

Maximum Continuos

Mobile Electric Power
Minimum

Maintenance Operational Check
Modification Work Order
Never Closed

Never Open

Negative

Nickel Cadmium

Number

National Stock Number
Outside Continental United States
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LIST OF ABBREVIATIONS/ACRONYMS — CONTINUED

QUALITY OF MATERIAL

NA

SAFETY, CARE, AND HANDLING

NA

oD
PAM
PF

PH
PM
PMCS
PN
Pneu
POS
PQDR
Pres
PSIG
RES
rpm
RPSTL
SECM
SMR
SW
TAMMS
TASMG
TB
TEMP
™
TO
TRU
Trans
ui
USAF
uuT
\'}
VAC
VvDC
w
WHT
WP

Outer Diameter

Pamphlet

Power Factor

Phase

Permanent Magnet

Preventive Maintenance Checks and Services
Part Number

Pneumatic

Positive

Product Quality Deficiency Report
Pressure

Pounds per Square Inch Gravity
Resistor

Revolutions per Minute

Repair Parts and Special Tools List
Shop Equipment Contact Maintenance
Source Maintenance and Recoverability
Switch

Total Army maintenance Management System
Theater Aviation Sustainment Maintenance
Technical Bulletin

Temperature

Technical Manual

Technical Order

Transformer Rectifier Unit

Transmitter

Unit of Issue

United States Air Force

Unit Under Test

Volt

Volts, Alternating Current

Volts, Direct Current

Weekly

White

Work Package
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AC - 400 HZ, 3 PH, 0.8 PF, 115/200 V
DC - 28 VOLT
PNEUMATIC - 60 LBS/MIN. AT 40 PSIG
HYDRAULIC - 15.2 GPM AT 3300 PSIG
LIN: P44627
PART NO. 83-360A NSN 1730-01-144-1897 (MEP 83-360A)
EIC: UEG
PART NO. 83-360D NSN 1730-01-466-9371 (MEP 83-360D)
EIC: UDG
PART NO. 1024250 NSN 1730-01-552-2313 (MEP 83-360E)
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EQUIPMENT CHARACTERISTICS, CAPABILITIES AND FEATURES

EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES
DESCRIPTION
General

The Aviation Ground Power Unit (AGPU), MEP 83-360A and MEP 83-360D/E, is a gas turbine engine-driven, wheel
mounted, self-propelled (up to 3 mph on flat surface), enclosed unit. The AGPU can be towed (20 mph maximum on
improved surfaces and 10 mph maximum on unimproved surfaces) and is air transportable. It should be notes that
tow pintle height should not exceed 28” to center of pintle height. The AGPU provides AC/DC electrical, hydraulic, and
pneumatic power. The power is available individually, or in any combination. The AGPU provides the ground power
requirements for aircraft such as the following: AH-64, AH-1, UH-1, UH-60, CH-47 and C-12. Control and regulation
of the AGPU electrical and pneumatic systems is semiautomatic. Electronic devices monitor and regulate electrical
voltage, frequency, and current, as well as pneumatic outputs. Control of the hydraulic system is semiautomatic, in
that the operator must set hydraulic pressure and select operating modes.

Exterior Features

Aview of the AGPU from the right rear is shown in Figure 1 and Figure 2. Figure 5 through Figure 11 show interior views
with the rear and right side access doors open. Figure 3 and Figure 4 show a view of the left front.
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EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES - CONTINUED

20

MS031279
1. Lifting Eye (4) 8. Slave Receptacle 15. Cover, Air Cleaner Exhaust
2. Access Door, Control Panel 9. Access Door, Electrical Trays 16. Cover, Air Intake
3. Fuel Fill 10. Access Door, Battery 17. Access Door, HYD Filters
4. Tie Down (4) 11. Access Door, Engine Pre-heat 18. Access Door, HYD Control Panel
5. Ground Stud 12. Access Door, Engine 19. Roof
6. Access Cover, Battery Charger 13. Forklift Pocket (2) 20. Exhaust Flapper
7. Convenience Outlets 14. Four Way Valve

Figure 1. AGPU, Right Rear Three Quarter View (MEP 83-360A).
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EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES — CONTINUED

20

L
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/ 1
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MS099921
1. Lifting Eye (4) 8. Slave Receptacle 15. Cover, Air Cleaner Exhaust
2. Access Door, Control Panel 9. Access Door, Electrical Trays 16. Cover, Air Intake
3. Fuel Fill 10. Access Door, Battery 17. Access Door, HYD Filters
4. Tie down (4) 11. Access Door, Engine Pre-heat 18. Access Door, HYD Control Panel
5. Ground Stud 12. Access Door, Engine 19. Roof
6. Access Cover, Battery Charger 13. Forklift Pocket (2) 20. Exhaust Flapper (2)
7. Convenience Outlets 14, Four Way Valve

Figure 2. Right Rear Three Quarter View, MEP 83-360D/E.
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EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES - CONTINUED

1. Emergency Stop Switch

2. Tow Bar

3. Drain Cover, Exhaust Ejector

4. Fuel Tank

5. Tow Bar Latch

Figure 3.

MS033699

6. Parking Brake 11. Access Door, Pneumatic Hose
7. Speed/Direction Control Assembly 12. DC Cable

8. Fire Extinguisher 13. Storage Compartment

9. AC Cable

10. Storage Compartment

Left Front, Three Quarter View, MEP 83-360A.
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1. Emergency Stop Switch

2. Tow Bar

3. Drain Cover, Exhaust Ejector
4. Fuel Tank

5. Tow Bar Latch

Figure 4.

6. Parking Brake

7. Speed/Direction Control Assembly
8. Fire Extinguisher

9. AC Cable

10. Storage Compartment

MS031406

11. Access Door Pneumatic Hose

12. DC Cable

13. Storage Compartment

14. 28 VDC TRU

15. DC/AC Converter, 110 VAC, 60 Hz

16. Dual Exhaust Flapper MEP
83-360D and MEP 83-360E (Only)

Left Front, Three Quarter View, MEP 83-360D/E.
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MS031280
1. Control Panel

4. Slave Receptacle (24 VDC)
2. Compartment, Manuals

5. Convenience Outlets
3. Access Door, Control Panel

Figure 5. Control Panel and Electrical Outlets, MEP 83-360A.
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1. Control Panel 4. Slave Receptacle
2. Compartment, Manuals 5. Convenience Outlets

3. Access Door, Control Panel

Figure 6. Control Panel and Electrical Outlets, MEP 83-360D/E.
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1. Access Door (Open) 4. Wing Nut 7. Battery Access Door
2. Connector, Battery 5. Hold down Rod 8. Lower Tray
3. Battery 6. Guide 9. Upper Tray

Figure 7. Electrical and Battery Compartments, MEP 83-360A (Only).
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MS099923
1. Access Door (Open) 6. Battery
2. Connector, Battery 7. Access Door (Open)
3. Wing Nut 8. Lower Tray
4. Hold-down Rod 9. Upper Tray
5. Guide

Figure 8. Electrical and Battery Compartments, MEP 83-360D/E.
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MS031405B

1. Door, Access 4. Engine 7. Dual Service Manifold
2. Hydraulic Hoses (Storage) 5. Generator 8. Air Intake Duct Assy Spring Loaded Bypass Door
3. Air Intake Duct Assembly 6. Purge/Oil Adaptor 9. Engine Mount

Figure 9. Engine Compartment (MEP 83-360A).
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MS031405B

1. Door, Access 4. Engine 7. Dual Service Manifold
2. Hydraulic Hoses (Storage) 5. Alternator 8. Air Intake Duct Assy Spring Loaded Bypass Door
3. Air Intake Duct Assembly 6. Purge/Oil Adaptor 9. Engine Mount

Figure 10. Engine Compartment, MEP 83-360D/E.
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MS031281A
1. Access Door, Hyd Filters 5. Rain Shield 9. Fitting, Output (High Pressure)
2. Hydraulic Filters 6. Electrical Panel 10. Fitting, Output (Low Pressure)

3. Vent Dryer 7. Pressure Gauge 11. Hour Meter
4. Access Door, Hyd Control Panel 8. Hydraulic Manifold

Figure 11. Hydraulic Filters and Control Panel, MEP 83-360A and MEP 83-360D/E.
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MS031282

1. Door, Access 3. Pneumatic Hose

2. Flap, Flexible Rubber 4. DC/AC Inverter (110 VAC, 60 Hz Convenience Receptacles)

Figure 12. Pneumatic Hose Storage, MEP 83-360A and MEP 83-360D/E.
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9
MS031373

1. Inlet Duct Screen 8. Low Oil Pressure Switch 15. Inlet Duct (Lower Half) 22. Hourmeter
2. Wiring Harness 9. Fuel Control Unit 16. Oil Fill Cap 23. Thermocouple (Not Shown)
3. Inlet Duct (Upper Half) 10. Magnetic Drain Plug (Gearcase) 17. Fuel Solenoid 24. Exhaust Nozzle Output
4. Gearcase Assembly 11. Sight Level Indicator (Oil) 18. Fuel Nozzle (Not Shown) 25. Ignition Unit (Not Shown)
5. Speed Sensor (Not Shown) 12. High Oil Temperature Switch 19. Igniter Plug (Not Shown) 26. Load Control Valve (Not Shown)
6. Starter Assembly 13. Magnetic Plug (Overflow) 20. Combustor Cap
7. Hydraulic Pump Pad 14. Generator Pad 21. Combustor Clamp

Figure 13. Gas Turbine Engine (GTE), MEP 83-360A and MEP 83-360D/E.
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MS031374
1. Gearcase Assembly 8. Inlet Duct Fitting 15. Compressor Rotor
2. Hydraulic Pump Pad 9. Compressor Inlet Housing 16. Deflector
3. Hydraulic Pump Splined Drive 10. Combustor Chamber 17. Containment Ring
4. Vent 11. Turbine Plenum 18. Load Control Valve
5. Generator Pad 12. Torus Scroll 19. Compressor Bearing
6. Generator Splined Drive 13. Turbine Rotor 20. Planetary Gear Set
7. Side Mounting Pad (2) 14. Deswirl Assembly

Figure 14. Engine/Gearcase Assembly, Cutaway View, MEP 83-360A and MEP 83-360D/E.
ENGINE/GEARCASE

The Gas Turbine Engine (GTE), Figure 13, provides pneumatic power in the form of clean compressed air for operation
of the aircraft main engine start system, environmental system, and other equipment or systems. The engine also pro-
vides mechanical power in the form of rotational shaft power for driving a generator and hydraulic pump. The engine
delivers pneumatic and shaft power simultaneously or independently.

1. Once started, the engine runs up to 100 percent governed speed of 58,737 rpm (+300 rpm, -570 rpm) and auto-
matically maintains that speed until shutdown. Constant speed is maintained by the fuel control unit (Figure 13,
Item 9), which varies fuel supplied to the combustion chamber via the fuel nozzle (Figure 13, Item 18). Engine
speed is determined by a speed sensor (Figure 13, ltem 5), which supplies electrical pulses to an electronic con-
trol unit. The electronic control unit sends electrical commands to the fuel control unit to increase or decrease fuel
to the combustion chamber (Figure 14, ltem 10).

2.  Engine power is developed through compression of outside air by a single entry centrifugal compressor. The
compressed air, when mixed with fuel and ignited, drives a radial inward-flow turbine rotor. The rotating shaft
power of the turbine rotor drives the compressor and the output drive shaft to the gearcase assembly.
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Compressor Section

The compressor section, Figure 14, consists of a compressor inlet housing (Figure 14, Item 9), a compressor housing
assembly, a single stage centrifugal compressor rotor (Figure 14, Item 15), and a diffuser. The compressor provides
compressed air to the turbine section, and for external use as bleed air. The inlet housing assembly houses a planetary
gear set (Figure 14, Item 20), which drives the gear train in the gearcase assembly (Figure 14, Item 1).

MS031376

1. Fuel Line 4. Bolt 7. Combustion Chamber Cap
2. Nut 5. Fuel Nozzle 8. Combustion Chamber
3. Clamp 6. Gasket 9. Engine

Figure 15. Combustor Assembly, MEP 83-360A and MEP 83-360D/E.
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MS031431A
1. Fuel Control Unit 9. Metered Fuel Outlet 17. Combustor
2. High Pressure Pump 10. Differential Pressure Valve 18. Compressor Air
3. Oil Pump Assembly 11. Ultimate Relief Valve 19. Secondary Flow
4. Engine 12. Orifice 20. Igniter Plug
5. Fuel Inlet Filter 13. Metering Valve 21. Fuel Divider and Fuel Nozzle
6. Filter Bypass Valve 14. Wiring to ECU (ECU not shown) 22. Primary Flow
7. Wiring to ECU (ECU not shown) 15. Torque Motor
8. Fuel Solenoid, Shutdown 16. Strainer Element

Figure 16. Fuel Control Schematic, MEP 83-360A and MEP 83-360D/E.
Combustor Assembly

The combustor assembly, Figure 15, consists of a fuel nozzle (Figure 15, ltem 5) mounted on the combustion chamber
cap (Figure 15, Item 7). Fuel delivered to the nozzle assembly is sprayed into the combustion chamber (Figure 15, Item
8) and mixes with compressor discharge air. The fuel-air mixture is ignited by the igniter plug (Figure 16, Iltem 20) and
burns, creating hot combustion gases required to drive the turbine rotor.

0002 00-17



0002 00 T™M 1-1730-229-40

EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES - CONTINUED

Turbine Section

The turbine section, Figure 14, consists of a turbine plenum (Figure 14, Item 11), a torus scroll, a deswirl assembly
(Figure 14, ltem 14), a turbine nozzle, a turbine rotor (Figure 14, Item 13), a labyrinth seal assembly, and a combus-
tion chamber (Figure 14, Item 10). Compressed air from the compressor section passes through the deswirl deflector
and enters the turbine plenum assembly where combustion takes place. The combustion gases flow through the torus
scroll and the turbine nozzle to the turbine rotor causing rotation and driving the planetary gear system, which drives
the gear train in the gearcase assembly. A containment ring (Figure 14, Item 17) is provided to protect personnel if the
blades of the turbine were to disintegrate because of an overspeed or over temperature condition.

Gearcase Assembly

The gearcase assembly (Figure 13, ltem 4) provides pads (Figure 13, Item 7 and Item 14) for mounting and driving a
hydraulic pump and a generator. The gearcase assembly also provides mounting bosses for a low oil pressure switch
(Figure 13, Item 8), a speed sensor (Figure 13, Iltem 5), and a high oil temperature switch (Figure 13, Item 12). An ail
pump housing is located on the lower front of the gearcase assembly. It encloses a rotary oil pump assembly and pro-
vides a mounting pad for the fuel control unit (Figure 13, ltem 9) and mounting bosses for magnetic drain plugs (Figure
13, Item 10 and Item 13).
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Figure 17. Ignition and Starter Circuits, MEP 83-360A and MEP 83-360D/E.
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Ignition System

The ignition system, Figure 17, consist of: an ignition unit, an igniter plug, control circuits, switches, relays, and con-
tactors. The ignition unit is energized by application of +28 VDC from the ECU control circuit. Power (+28 VDC) is ap-
plied to an ECU A1 driver and limiter when the ENGINE CONTROL switch is set to START/RUN positions. Note thatan
electronic switch in the ECU prevents power from being applied to the ignition unit until the engine reaches 10% speed
during the start cycle. Another switch in the ECU removes power from the ignition unit when the engine reaches 95%
speed. When energized, the ignition unit provides intermittent high voltage pulses to create a spark across the air gap
of the igniter plug. The igniter plug ignites the air/fuel mixture in the engine combustion chamber during the start cycle.

Starter Assembly

The starter is energized by a starter contactor when the ENGINE CONTROL switch is set to the START position.
The circuit path that energizes the starter contactor is from the battery, through a 10 AMP circuit breaker, through the
EMERG STOP switch (normally closed), through the latched contacts of relay K2, to the ECU. The +28 VDC is ap-
plied to A2 driver and limiter circuit in the ECU through an electronic switch that opens when the engine reaches 60%
speed during the start cycle. The circuit path to ground through the starter contactor coil is through auxiliary contacts
on four control switches: DC POWER, AC POWER, PNEUMATIC POWER, and HYD MAIN POWER. All four of these
switches must be set to the OFF position to provide a ground circuit.

Engine Controls

The primary engine control is the ECU located in the AGPU electrical bulkhead The ECU receives and
sends signals to the engine mounted controls (Figure 13) through the engine wiring harness (Figure 13, ltem 2). En-
gine mounted controls and sensors consist of the fuel control unit (Figure 13, Iltem 9), the load control valve (Figure 13,
Item 26), low oil pressure switch (Figure 13, Item 8), high oil temperature switch (Figure 13, Item 12), and the fuel shut-

down solenoid (Figure 13, Item 17). (Refer to WP 0043 00[through|WP 0046 00 for maintenance of the engine mounted

DC sensors).
Fuel Control Unit (FCU)

The fuel control unit (Figure 16, Item 1) is mounted on the front of the gearcase oil pump housing assembly. The fuel
control unit consists of a fuel inlet filter (Figure 16, Iltem 5), high pressure pump (Figure 16, ltem 2), strainer element
(Figure 16, Item 16), torque motor (Figure 16, ltem 15), metering valve (Figure 16, Item 13), relief valve (Figure 16, Item
11), differential pressure valve (Figure 16, ltem 10), and a filter bypass valve (Figure 16, Iltem 6). Fuel from the AGPU
auxiliary fuel pump Figure 1, Item 10) entering the fuel control unit passes through the inlet filter (Figure
16, Iltem 5) and to the high pressure pump (Figure 16, Item 2). Fuel leaving the pump branches to the metering valve
(Figure 16, Item 13), differential pressure valve (Figure 16, Item 10), and relief valve (Figure 16, ltem 11). The differ-
ential pressure valve maintains a constant pressure drop across the metering valve (Figure 16, Item 13) so the flow is
proportional to the valve area. Valve area is modulated by torque motor (Figure 16, Item 15) electrical signal inputs from
the electronic control unit (ECU). Fuel flow passes from the metering valve and out the metered fuel outlet (Figure 16,
Item 9) to the shutdown fuel solenoid (Figure 16, Item 8).

Shutdown Fuel Solenoid

The shutdown fuel solenoid (Figure 16, Item 8) controls the flow (on/off) of fuel to the fuel nozzle (Figure 16, Item 21).
The solenoid is normally closed (n.c.) with no +28 VDC power applied, shutting off fuel to the fuel nozzle. The sole-
noid is controlled by the Electronic Control Unit (ECU). During engine start/run operations, the ECU applies +28 VDC
to open the solenoid when the engine reaches 10% speed, and maintains the voltage during normal engine operation.
Removing +28 VDC from the fuel solenoid is the only way to immediately shut down engine, since the engine requires
no ignition once it reaches governed (100%) speed. The fuel solenoid is closed by removal of +28 VDC by anyone (or
combination of) the following conditions:

1.  EMERG STOP push button switch pressed.
2. Control panel MASTER SWITCH set to OFF.
3.  Control panel ENGINE CONTROL switch set to OFF (normal method of engine shutdown).
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4.  Automatic shutdown by electronic control unit (ECU) for: over-speed, high exhaust gas temperature (EGT), low
oil pressure, high oil temperature, or over-current (related to solenoid, ignition unit, LCV torque motor, start relay
coil, or generator interlock circuits).

5.  Aninoperative hour meter will also prevent the start of the engine.

EXEEEEE OIL PRESSURE

OIL BYPASS LINE
ZE LA OIL SCAVENGE LINE
TSI SCAVENGE SCREEN

MS031432
1. Fuel Control Assembly 5. Magnetic Drain Plug (2) 9. Return Oil
2. Rotary Oil Pump Assembly 6. Scavenge Screen Pickup and Strainer 10. Cooling Fins
3. Low Oil Pressure (LOP) Switch 7. Qil Filter Element 11. Oil Distribution Manifold
4. High Oil Temp (HOT) Switch 8. Oil Pressure Regulating Valve

Figure 18. Lubrication System Schematic, MEP 83-360A and MEP 83-360D/E.
Engine Lubrication System

The engine lubrication system is comprised of a rotary oil pump assembly (Figure 18, Iltem 2), an oil pressure regulat-
ing valve (Figure 18, Item 8), an oil filter element (Figure 18, ltem 7), an oil distribution manifold (Figure 18, Item 11), a
scavenge screen pickup and strainer (Figure 18, Iltem 6), a sight level indicator, and two magnetic drain plugs (Figure
18, Item 5). Also associated with the lubrication system are a low oil pressure switch and a high oil temperature switch
(covered imn WP 0044 00 and WP 0045 00).

The rotary oil pump assembly is located in the oil pump housing on the gearcase assembly. The pump assembly re-
ceives oil from the oil sump through a suction tube connected to a pickup and strainer. The pump supplies oil under
pressure to the oil pressure regulating valve, which regulates the oil pressure to 35 to 55 psig by bypassing some of
the oil back to the oil sump.

Qil is routed to an oil distribution manifold through a replaceable oil filter element. The oil distribution manifold is
mounted in the compressor section and delivers oil to the meshing points of the planetary gear system. Oil is routed
through internal passages to provide lubrication at the main shaft bearings, gear meshing points, and the starter clutch.
Oil from the lubrication points flows back into the oil sump to replenish the constantly circulating oil supply.
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EXHAUST

MS034989

1. Exhaust Ejector 4. Gas Turbine Engine (GTE)
2. Inlet Tube, Exhaust Ejector 5. Hydraulic Pump
3. Ring, Coupling 6. A/C Generator

Figure 19. Engine, Generator, Hydraulic Pump and Exhaust Ejector, MEP 83-360A (Only).
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MS031407

1. Exhaust Ejector 4. Gas Turbine Engine (GTE)
2. Exhaust Plenum 5. Hydraulic Pump
3. Ring, Coupling 6. Alternator

Figure 20. Engine, Alternator, Hydraulic Pump and Exhaust Ejector Assembly, MEP 83-360D/E.

CAUTION

GCU CSV3370-2 can ONLY be used on AGPU, MEP 83-360A.

CAUTION

GCU CSV3370-3 can ONLY be used on AGPU, MEP 83-360D/E.
Generator (MEP 83-360A Only)

The generator (Figure 19, Item 6) is a self-cooled, continuous duty, AC/DC, self-excited, brushless unit. Itincludes a
permanent magnet stator and rotor, an exciter stator and rotor, and a main DC rotating field and AC stator. The main AC
stator incorporates three sets of three phase windings. One set of main stator windings provides the 115/200 VAC 400
Hz output. The AC outputs of the other two windings are full-wave rectified to provide 28 VDC output. The permanent
magnet provides a three phase output whenever the generator is driven by the engine. When the engine reaches 95
percent speed, a relay connects the permanent magnet output to the generator control unit (GCU) (P/N CSV3370-2)
located behind the control panel. The GCU (P/N CSV3370-2) rectifies this AC voltage to provide DC control voltage for
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the GCU (P/N CSV3370-2) and DC excitation voltage for the generator exciter field. The exciter provides a three phase
output which varies in magnitude with the field excitation. GCU CSV3370-2 can ONLY be used on AGPU, 83-360A.

Alternator (MEP 83-360D/E Only)

The MEP 83-360D/E AC alternator (Figure 20, Item 6) is also a self-cooled, continuous duty, self-excited, brushless
unit only without the two windings used to provide 28 VDC output. The rectangular box on the top of the alternator is
eliminated. It contained the DC output terminals and the alternator control unit (GCU) (P/N CSV3370-3) connector,
which is located on the primary housing of the AC alternator. Since AC power is still needed, even when only DC is
being supplied by the TRU, the CURRENT LIMIT SELECTOR switch is rewired so that the GCU (P/N CSV3370-3) is
always monitoring the AC output. GCU CSV3370-3 can ONLY be used on AGPU, MEP 83-360D/E.

The exciter voltage is half-wave rectified and applied to the alternator main DC rotating field. The magnitude of the
three phase voltage generated in the main stator windings is a function of the ampere turns of the field windings, which
is, in turn, a function of the exciter field excitation. The GCU (P/N CSV3370-3) monitors the alternator AC or DC output
(depending upon which output is selected at the AGPU control panel) and controls the exciter field as required to keep
the selected output within limits.
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NOTE

The exhaust ejector (Figure 19, Iltem 1) and exhaust ejector inlet tube (Figure 19, ltem 2) are be-
ing replaced with a low back-pressure exhaust installation (Figure 20, Iltem 1). This installation
will be incorporated in the 83-360D/E AGPU and on other AGPUs whenever replacement of the
current ejector assembly is required.

TO ENGINE AIR
AIR INTAKE INTAKE
MS031283
1. Air Cleaning Assembly 4. Air Intake Duct Assembly
2. Scavenge Tubes 5. Bypass Door

3. Bleed Air Hose (from Engine)

Figure 21. Engine Air Intake System, MEP 83-360A and MEP 83-360D/E.
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MS031284A

1. Hydraulic Module 6. Drain Tube 11. Nut

2. Front Panel Assembly 7. Storage Bracket 12. Washer

3. Hose 8. Dual Service Manifold 13. Gearcase Pad
4. Hydraulic Pump 9. Pump Fitting 14. Grommet

5. Spacer 10. Elbow, Inlet

Figure 22. Hydraulic Module, Pump, Lines and Hoses, MEP 83-360A and MEP 83-360D/E.
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MS031319A

Figure 23. Hydraulic System, Simplified, MEP83-360A and MEP83-360D/E.

NOTE

Dual manifold not used for servicing CH-47 Chinook Aircraft. Two special adapter hoses (2 foot)
are provided to match high pressure and return hoses to CH-47 connectors.

HYDRAULIC SYSTEM

The hydraulic system (Figure 23) consists of a hydraulic pump (mounted on engine gearcase), a hydraulic module, a
dual manifold, and hydraulic hoses and lines.

The hydraulic system provides adjustable high pressure hydraulic power up to 3,300 psig at 15.2 gpm to an aircraft.
This hydraulic power can be used to drive aircraft hydraulic systems, fill aircraft reservoirs, or flush aircraft hydraulic
systems. Output pressure to the aircraft is adjusted by the operator at the hydraulic module control panel. Hydraulic
pressure, once set, remains constant regardless of the flow rate demanded by the aircraft (up to the maximum flow
rate of 15.2 gpm). The hydraulic system uses fluid MIL-PRF-83282 or MIL-PRF-5606. Fluid MIL-PRF-5606 is limited
to low temperatures of -40°F.

Hydraulic Pump

The hydraulic pump (with pressure compensation controls enclosed) bolts to the engine/gearcase pump mounting
pad. The pump is driven by the engine/gearcase at approximately 8,000 rpm. For units not requiring hydraulic power,
a spacer is provided to bolt between the engine/gearcase and pump. This spacer disconnects the pump from the drive
gear. This eliminates unnecessary wear on the pump, and reduces load on the engine (since the pump must maintain
a minimum 500 psig pressure for self-lubrication). The hydraulic system must never be operated without sufficient
hydraulic fluid, or pump will be damaged. The pump receives a low pressure fluid from the hydraulic module reservoir
and supplies high pressure hydraulic power. The pump is designed to allow hydraulic fluid to leak through the bear-
ings for cooling and lubrication. This fluid is routed from the pump case drain back to the reservoir. The pump receives
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electrical commands set by the operator from the hydraulic module control panel for an increase or decrease of output
fluid pressure.

Hydraulic Module

Refer tof WP 0116 00]for removal and installation of hydraulic module. The hydraulic module (Figure 24) contains all
controls (fluid and electrical) for the hydraulic system. The module contains a nine gallon reservoir with attachments
for manual filling and draining, overflow, and removal of moisture from vent air that enters as fluid level changes. High
pressure (2 micron) and return (5 micron) filters have throwaway elements. The filters have built-in electrical circuits
that illuminate the CHANGE FILTER light on the control panel when the filter elements need changing. The accumu-
lator (pressurized with nitrogen), heat exchanger, gauge, valves and plumbing complete the makeup of the hydraulic
module.
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Figure 24. Hydraulic Dual Service Manifold (Old Type) MEP 83-360A and MEP 83-360D/E.
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Figure 25. Hydraulic Dual Service Manifold (New Type) MEP 83-360A and MEP 83-360D/E.
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Dual Service Manifold

A separate dual service manifold (Figure 24) is included in the hydraulic system to accommodate the need for dual out-
let and return connections. The single input is branched to two equal output lines, and two returns are combined into a
single return path. Valves and fluid ports are provided for filling and draining hoses. If dual manifold is damaged beyond
repair, replace with a serviceable unit.

Hoses and Lines

Plumbing between the pump and module consists of fixed tubing with sections of hose at the end near the pump. The
hoses between the hydraulic module and dual manifold are 30 feet long. The output (high pressure) hose is 1/2-inch
diameter and the return (low pressure) hose is 3/4-inch diameter. The four (two output and two return) adapter hoses
are ten feet long.

Hydraulic system is designed to perform only with hoses provided in Table 1. Extension or “Y” hoses degrade AGPU
hydraulic performance.

Table 1. Hydraulic 10 ft. and 2 ft. Adapter Hoses.

AIRCRAFT Output (High Pressure Hose) Return (Low Pressure Hose)

Part Number Quantity Part Number Quantity
AH-64 (Apache) 83-14831 2-10ft. 83-14825 2-10ft.
AH-1 (Huey Cobra) 83-14831 2-10 ft. 83-14825 2-10ft.
OH-58 (Kiowa) 83-14831 2-10ft. 83-14825 2-10 ft.
UH-1 (Iroquois) 83-14831 1-10 ft. 83-14825 1-10 ft.
UH-60 (Blackhawk) 83-14831 2-10 ft. 83-14825 2-10ft.
1-10 ft. 1-10 ft.

83-14831 and 1-2 ft. 83-14825 and 1-2 ft.

CH-47 (Chinook) (adaptor) (adaptor)
C-12 (Huron) 83-14831 2-10ft. 83-14825 2-10ft.

Hydraulic Oil Sampling/Purge Adapter

Purpose.The Hydraulic Oil Sampling/Purge Adapter allows the AGPU (all) hoses to be included in the self-inflation
process. (This self-inflation process is performed prior to connecting the AGPU to an aircraft to prevent and contami-
nation contained in the connector and/or hoses from being introduced into the aircraft. In addition to self-filtration, this
Hydraulic Oil Sampling/Purge Adapter will also allow the operator to draw an oil sample from the hydraulic system dur-
ing operation for all aircraft adapters and hoses.)
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Figure 26. Hydraulic Oil Sampling/Purge Adapter, MEP 83-360A and MEP 83-360D/E.

1. High Pressure Input QD’s for all AIRCRAFT Except CH-47 7. Storage/Carrying Handle

2. Low Pressure Input QD'’s for all AIRCRAFT Except CH-47 8. QD High Pressure Dust cap

3. High Pressure QD for CH-47 AIRCRAFT ONLY 9. QD Low Pressure Dust cap

4. Low Pressure QD for CH-47 AIRCRAFT ONLY 10. CH-47 QD High Pressure Dust Cap

5. Oil Sampling Port (Mister) for all Hoses Except CH-47 2-foot Adaptor  11. CH-47 QD Low Pressure Dust Cap
Hoses

6. Oil Sampling Port (Mister) for CH-47 2-foot Adaptor Hoses

Hydraulic System Function

The most common hydraulic system operating mode is that of supplying hydraulic power to an aircraft. The hydraulic
flow diagram for this mode is on FO 10] A schematic of the hydraulic system electrical controls and indicators is shown
on[FO 9 Hydraulic flow diagrams for other modes of operation are shown ot FO 1l (servicing aircraft using aircraft
reservoir)[FO 12 (warming fluid in module),[FO 13 (warming fluid in hoses), and[FO 14](bleeding air).
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Hydraulic fluid from the AGPU reservoir is routed through a reservoir selector valve and passes four temperature sen-
sors to the hydraulic pump. The temperature sensors (TS1 through TS 9) are set to close at various tempera-
tures. The 70 °F sensor (TS1) causes SYSTEM READY light DS5 to illuminate. This indicates that the hydraulic fluid
is at the minimum temperature for operation. Sensors TS2 and TS3 illuminate 160°F and 240 °F indicator lights. If hy-
draulic fluid reaches 275°F, TS4 activates to illuminate HI TEMP light. Activation of TS4 also interrupts the circuit to the
load valve pilot solenoid, and shuts down hydraulic power to aircraft.

If 240 °F light on Hydraulic Control Panel illuminates, reduce output pressure and allow fluid to cool until 240 °F light
goes offand 160 °F lightilluminates. When hydraulic system temperature reads 275 °F, the HIGH TEMP light will come
on and hydraulic output will stop. Hydraulic system may operate continuously with 160 °F lightilluminated on Hydraulic
Control Panel.
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MS031494A

1. Frame 6. Bolt 11. Reservoir 16. Accumulator 21. Seal

2. Screw 7. Nut 12. Reservoir Top Cover 17. Vent Dryer 22. Rain Shield

3. Electrical Control Panel 8. Gauge 13. Temp/Level Gauge 18. Bolt 23. Bolt

4. Bolt 9. Elbow 14. Cooler (Heat 19. Gauge Tube Assembly 24. Frame
Exchanger)

5. Standoff 10. Jam Nut 15. Manifold 20. Standoff

Figure 27. Hydraulic Module Major Components.

The pump provides hydraulic pressure as commanded by the PRESSURE switch (refer to[FO 9). The two pressure
command lines to the pump carry 28 VDC which positions the pressure adjustment mechanisminside the pump. When
output connector pin Gis at 28 VDC (pin H s the return) the pump mechanism operates to increase pressure. When the
applied voltage is reversed on the pump input leads, the mechanism operates to decrease pressure. The PRESSURE
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switch is spring loaded to its unconnected center position. So the pump pressure mechanism remains in the last posi-
tion it was set to by the operator unless power to the hydraulic module is turned off. When POWER switch S1 is set to
OFF, output connector pin H is connected to 28 VDC and pin G becomes the return line. This causes the pump mech-
anism to move to the position of minimum pressure (500 psig).

Prior to servicing an aircraft the PRESSURE RELIEF valve (refer to is set to the maximum allowable pressure
for that particular aircraft. If the operator increases the pump pressure beyond the allowable maximum, the PRES-
SURE RELIEF valve will open to prevent excess pressure.

Ahigh and low pressure filter is provided to remove any solid contamination in the hydraulic fluid. A switch is connected
across each filter. If the filter gets dirty and the difference between input and output fluid pressure exceeds 50 psi the
switch closes. As shown ol FO 9, closure of either pressure switch DS1 or DS2 causes the REPLACE FILTER light to
illuminate.

OUTPUT . PILOT . PILOT > LOAD
SWITCH SOLENOID VALVE VALVE
A. BLOCK DIAGRAM
LOAD T0
SELECT AIRCRAFT
SOLENOID VALVE
PLUNGER 0
OUTPUT (S4)
_______ A
o [—} | T w
o \AAAS
28VDC—a 1 | Lot
= |
OFF | )
L1 W
A i W
OUTPUT J_—
ON =
DRAIN-~—
BACK TO
RESERVOIR
HIGH »—
PRESSURE
FROM PUMP

B. SCHEMATIC (SIMPLIFIED)

MS031321

Figure 28. Load Valve Operation.

NOTE

For all hydraulic controls referto TM 1-1730-229-13, Operator Instructions.

Load Valve Operation

The accumulator, (refer to stores hydraulic pressure and reduces pressure fluctuations at aircraft input ports.
The OUTPUT PRESSURE gauge provides the operator with an indication of pressure being applied. The HIGH
PRESSURE BYPASS valve provides a path for circulation of hydraulic fluid when either the load valve is closed or
when hoses to the aircraft (or dual manifold) are not connected. Restrictions in the HIGH PRESSURE BYPASS valve
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line and in the dual manifold bypass line provide a back-pressure of 500 psi when the bypass valve is open. This
back-pressure is required for proper pump operation.

Application of hydraulic power to the aircraft is controlled by the load select valve. As shown in, operation of the load
select valve involves three steps as follows:

1. OUTPUT switch S-4 is set to ON, which applies 28 VDC to the pilot valve solenoid and OUTPUT ON indicator.

2. Activation of the solenoid pushes the pilot valve against the spring allowing high pressure fluid to be applied to the
load valve.

3.  Fluid pressure pushes the load valve against its spring allowing hydraulic system output to be applied to the air-
craft.

When the OUTPUT switch is set to OFF, the solenoid, pilot and load valves all return to their original positions and the
fluid pressure trapped between the valves is released back to the reservoir. The output and return hoses are each 30
feet in length. The output hose is 1/2 inch in diameter and the return hose is 3/4 inch. Quick disconnects containing
check valves on each end hold the fluid in the hose so it will not drain out between uses. Protective caps are attached
to keep quick disconnect fittings clean when hoses are not in use.

The dual service manifold is provided because some aircraft require two high pressure and two return connections.
This need is satisfied by dual connections on the manifold and the use of four 10 foot hoses. The dual manifold pro-
vides additional fill and drain ports and valves. Quick disconnects with check valves minimize fluid loss.

Return line components include the RETURN BYPASS valve and heat exchanger. The RETURN BYPASS valve
(when set to the OFF position) provides 65 psi of back-pressure to the aircraft. This is required for proper servicing of
certain aircraft. In the BYPASS position, no back-pressure is provided. The heat exchanger cools the hydraulic fluid
by transferring heat from the fluid to ambient air. The heat exchanger is located at the back of the hydraulic module
allowing for escape of heated air. A 10 psi relief valve is parallel to the heat exchanger to allow cool fluid to bypass the
heat exchanger. This relief valve is inside the heat exchanger and not separately replaceable.

Attachments to the hydraulic module reservoir permit filling and allowing the system to vent. When filling the system
with hydraulic fluid (at either the SYSTEM FILL, dual manifold FILL, or extra fill ports) the air in the reservoir is allowed
to escape through the overflow channel. This is also true of excess hydraulic fluid in the reservoir. Air coming into the
reservoir (when hydraulic fluid level drops) passes through the filter drier. This unit removes moisture and other con-
tamination from the air before it enters the reservoir.

shows the main flow path when hydraulic fluid is supplied by the reservoir in the aircraft being serviced.[FO 12|
and FO 18 show how cold fluid is circulated through the system to warm it to operating temperature. Warming is ac-
complished by opening the HIGH PRESSURE BYPASS valve slightly; heat is generated by the friction of forcing the
fluid through a small opening.[FO 14| shows the flow while bleeding air from the system. This same flow applies when
filling or adding fluid to the system.
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TO GTE FUEL CONTROL
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1. Fuel Fill 5. Fuel Level Sensor 9. Auxiliary Fuel Filter

2. Strainer 6. Wiring to Control Panel 10. Auxiliary Fuel Pump

3. Vent Hose Fitting 7. Low Fuel Sensor 11. Wiring to Control Panel

4. Fuel Tank 8. Drain 12. Pressure Sensor

13. Four Way Fuel Selector

Valve
Figure 29. Fuel Supply System, MEP 83-360A and MEP 83-360D/E.
FUEL SUPPLY SYSTEM

The fuel supply system (Figure 29), consists of a fuel tank (Figure 29, ltem 4), auxiliary fuel filter (Figure 29, Item 9),
auxiliary fuel pump (Figure 29, ltem 10), Fuel Control Unit (FCU), (Figure 29), shutdown fuel solenoid (Figure 29, ltem
13) fuel nozzle (Figure 29, Item 13) and a four way fuel valve (Figure 29, ltem 13).

Fuel Tank

The fuel tank (Figure 29, ltem 4) is fitted with a low fuel sensor (Figure 29, ltem 7) and a fuel level sensor (Figure 29,
Item 5). The low fuel sensor is electrically connected to an amber LOW FUEL indicator light on the control panel. The
LOW FUEL indicator illuminates when approximately 30 minutes of engine operating time remains. The fuel level sen-
sor is electrically connected to a FUEL meter on the control panel.

Four Way Fuel Selector Valve

The four way fuel selector valve (Figure 29, ltem 13) enables an external fuel source to be connected to the AGPU for
operation of the engine. Three of the four valve positions are used, the fourth position is blanked. The four way fuel
valve also acts as a shut-off cock isolating the engine from the fuel source.
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Auxiliary Fuel Pump and Filter

The auxiliary fuel pump (Figure 29, ltem 10) is activated by +28 VDC (battery voltage) when the GTE ENGINE CON-
TROL switch on the control panel is set to START (and RUN) position. The fuel pump draws fuel from the tank through
an auxiliary fuel filter (Figure 29, Item 9) and provides low pressure fuel to the fuel control unit (refer to Figure 15).

1. Front Axle

2. Rear Axle Assembly
3. Rear Leaf Spring

4. Clutch Lever

5. Clutch Assembly

6. Chain Drive Assembly

7. Gear Drive 13. Tow Bar

8. Traction Motor 14. Draw Bar, Steering

9. Brake Cable Assembly 15. Lug Nut

10. Front Leaf Spring 16. Wheel and Tire Assembly

11. Hand Brake 17. Wheel Spindle (Hub)

12. Speed/Direction Control 18. Motor Controller (located on upper tray in
Assembly electrical compartment)

Figure 30. Propulsion System, MEP 83-360A and MEP 83-360D/E.
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21. Steering Link
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PROPULSION SYSTEM

The propulsion system (Figure 30), provides suspension, steering, brakes, and drive power for the AGPU. A speed/di-
rection control assembly (Figure 30, Item 12) mounted on a tow bar (Figure 30, Iltem 13) allows the operator to control
the forward/reverse directions and speed (up to 3 mph on flat surface) in self-propulsion mode. The tow bar is also
used to steer the AGPU when using self-propulsion mode. Drive power is provided by a DC traction motor (Figure
30, Item 8) driving a conventional rear axle assembly. An electric brake assembly (Figure 30, Item 22) is provided.
Application of DC drive power to the traction motor is controlled by a motor controller (Figure 30, Item 18) and relays
located on the upper tray in the electrical compartment. The motor controller receives signals from the speed/direction
control assembly. The drive train consists of a gear box (Figure 30, ltem 7), chain drive (Figure 30, Item 6), manual
clutch assembly (Figure 30, Item 5), and rear axle assembly (Figure 30, Item 2). A dead man switch (Figure 30, Item
19) on the speed/direction control assembly must be held in while operating the propulsion system. If the switch is
released (intentionally or accidentally) during operation, power is removed from the traction motor and the electric
brake. Removing electrical power applies the electric brake. Additionally, the speed/direction control assembly con-
tains a mercury switch which deactivates the propulsion system when the tow bar is raised. Conventional drum brakes
are provided on the rear wheels. The brakes are set by a hand brake lever (Figure 30, Item 11) on the front of the AGPU
which is connected to the brake assemblies by a brake cable assembly (Figure 30, Item 9).

Motor Controller

The motor controller (Figure 30, Iltem 18) and the forward and reverse relays are mounted on the upper tray in the
electrical compartment. The motor controller receives +28 VDC from the control panel and control signals from the
speed/direction control unit. It sends DC drive voltage to the traction motor armature and speed control signals to the
traction motor field windings. The control signals from the speed/direction control assembly consist of forward or re-
verse relay activation signals from internal micro switches and variable speed control signals from the internal variable
resistors. Both sets of signals are selected by the twist grips.

MS031318

1. Speed/Direction Control Assembly 3. Do Not Tow Indicator Light
2. Dead Man Switch 4. Twist Grip

Figure 31. Tow Bar Controls, MEP 83-360A and MEP 83-360D/E.
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Speed/Direction Control Assembly

The speed/direction control assembly (Figure 31, Item 1) provides both the direction (forward and reverse) and the
speed commands to the AGPU propulsion motor. The assembly mounts on the tow bar close to the lunette eye. It
is connected to the motor by a wiring harness that runs under the tow bar and is protected by the tow bar channel.
Forward and reverse selection as well as speed are determined by the position of the control twist grips (Figure 31,
Item 4). The twist grips can be actuated from either side of the tow bar. The twist grips are spring loaded to a neutral,
no-propulsion position. The twist grips rotate in either direction, one way controlling forward direction and speed, and
the other way reverse direction and speed. The controller contains an emergency dead man switch that must be de-
pressed to operate the speed/direction controls. Release of the switch disconnects all power to the traction motor. A
mercury switch is in the same line as the dead man switch. The mercury switch opens the power system supply when
the tow bar is raised to approximately 60 degrees or more from horizontal. The assembly also incorporates an Do Not
Tow indicator light (Figure 31, Item 3) with a press-to test feature that is illuminated when the propulsion motor clutch
is engaged.

Brake Assembly

The AGPU uses rear-wheel brakes that are controlled by an operator-activated mechanical lever connected to the
brakes on a cable. The brakes are standard, automotive-type drum units using replaceable brake shoes.
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MS031286

1. Shutoff Valve, Hose 4. Nozzle
2. Hose 5. Case, Storage
3. Shutoff Valve, Nozzle

Figure 32. Deicer Kit, MEP 83-360A and MEP 83-360D/E.
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1. Engine

2. Compressor Air Inlet
3. Bleed Air

4. Deicer Fitting

5. Air Cleaner

6. Nozzle (6)

7. Air Intake

8. Air Cleaner Tube

9. Dirt Out Scavenge Tubes

10.
1.
12.
13.
14,
15.
16.
17.

18.

Load Control Valve (LCV)
Wiring to ECU

LCV Torque Motor
Ambient Sensing

Control Pressure Regulator
Filter

Pneumatic Actuator
Pressure Transducer

Wiring to Control Panel
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20.
21.
22.
23.
24.
25.

26.

Pneumatic Hose

Coupler

Solenoid Valve (Air Dump)
Wiring to Control Panel

Air Dump to Exhaust Ejector
Clean Air to Engine

Solenoid Valve (Surge Control)

Wiring to Control Panel
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Figure 33.

1. Coupling, Aircraft

2. Clamp, Hose

3. Hose, Pneumatic Output

4. Bolt
5. Washer

6. Nut

7. Hose, Pneumatic, 2 1/2id

8. Flange

Figure 34.

Pneumatic System Diagram, MEP 83-360A and MEP 83-360D/E.

MS031428B
9. Gasket, Bulkhead 17. Solenoid, n.c. 26. Elbow, Bulkhead
10. Elbow, Bulkhead 18. Valve, Surge Control 27. Wire, Ground
11. Hose, Pneumatic, 1-Inch 19. Transducer, Pressure 28. Fitting, Pipe
12. Manifold, LCV Adapter 20. Y Fitting 29. Tee, Pipe
13. Clamp, Marmon 21. Fitting, Air Cleaner 30. Cap, Deicing Port
14. Flange, Adapter 22. Tube Assembly 31. Union, Pipe
15. Load Control Valve 23. Solenoid, n.o. 32. Plug, Self-Tapping
16. Elbow, Pipe 24. Valve, Pressure Release 33. Muffler

25. Electrical Leads 34. Inner Hose Clamps

Pneumatic System, MEP 83-360A and MEP 83-360D/E.
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PNEUMATIC SYSTEM

The pneumatic system (Figure 33 and Figure 34) consists of a pneumatic hose; two solenoid valves, pressure trans-
ducer, Load Control Valve (LCV), hoses, couplers, clamps, adapters, and fittings. The LCV is mounted on, and is an
integral part of the GTE. Maintenance of the LCV is covered in WP 0083]00. An optional deicer kit (Figure 32), is avail-
able. The kit consists of a fifty-foot hose assembly, supply valve and a deicer nozzle assembly. The supply valve con-
nects to a normally capped outlet on the left interior bulkhead of the AGPU, AC cable/storage compartment.

Pneumatic System

Figure 33 is a simplified diagram of the pneumatic system. Bleed air (Figure 33, Item 3) is taken from the engine com-
pressor section and routed through a load control valve (LCV) (Figure 33, Item 10) to the aircraft through a pneumatic
hose (Figure 33, Item 19). The LCV controls application of pneumatic power to the aircraft by opening and closing a
shutter with the pneumatic actuator (Figure 33, Item 16). Bleed air is only applied to the aircraft when the PNEUMATIC
POWER switch (S11) on the control panel is set to ON.

Scavenge Bleed Air

A small amount of bleed air (Figure 33, Item 3) is continually used by the air cleaner (Figure 33, Item 5) when the en-
gineis running. Bleed airis routed to six nozzles (Figure 33, Item 6) on the bottom of the air cleaner. Air flowing through
these nozzles creates a partial vacuum inside the air cleaner housing. This pulls dirt separated by the centrifugal air
cleaner tubes (Figure 33, Item 8) out of the housing and expels the dirt out scavenge tubes (Figure 33, Item 9) on the
bottom air cleaner.

Load Control Valve (LCV)

The LCV is controlled by the electronic control unit (ECU). The ECU receives a signal to open the LCV when the PNEU-
MATIC POWER switch on the control panel is set to ON position. The LCV consists of a housing containing a filter
(Figure 33, Item 15), control pressure regulator (Figure 33, ltem 14), restrictor, rate control orifice, LCV torque motor
(Figure 33, Item 12), and a pneumatic actuator (Figure 33, Iltem 16). Compressor bleed air enters through a passage in
the valve housing and through the filter to the spring and ambient pressure regulated control pressure regulator. Reg-
ulated air pressure is routed through a restrictor and a rate control orifice, and across a torque motor controlled valve.
The torque motor control valve applies the regulated air to a pneumatic actuator, which opens or closes the attached
valve plate.

Over Temperature Protection

During full-load operations using electrical and/or hydraulic power plus pneumatic power, the LCV functions to prevent
excessive engine exhaust gas temperatures. When the PNEUMATIC POWER switch is set to ON, the LCV will main-
tain a full open position until exhaust gas temperature (EGT) approaches the control point 1230°F (666°C). At this time
the ECU applies a signal to the LCV torque motor (Figure 33, Item 12) to adjust the valve plate to maintain the control
point EGT. The sequence will provide a nearly constant bleed air pressure at a reduced value in the event of over tem-
perature conditions. Without this capability, the EGT would be exceeded, and the ECU would shutdown engine.

Hose Air Dump Solenoid Valve

This solenoid valve (Figure 33, ltem 21) is open when the PNEUMATIC POWER switch is set to OFF. Setting the switch
to ON applies a voltage to the solenoid, closing the valve. The purpose of this solenoid valve is to relieve pneumatic
hose pressure prior to disconnecting hose from aircraft.

Pressure Transducer

A pressure transducer (Figure 33, Item 17) monitors pneumatic pressure to aircraft. Pressure is converted to an elec-
trical signal, which is sent to a meter on the control panel.

Surge Control Valve (SCV)

This solenoid valve (Figure 33, Item 25) opens when the CURRENT LIMIT SELECTOR switch S11 is set to 45KW
or 1,000A on the 83-360A and when set to AH-64D on the 83-360D and 83-360E. On the 83-360A, the 28VDC sig-
nal to open the valve is routed through both the PNEUMATIC POWER switch S8 and the CURRENT LIMIT SELEC-
TOR switch S11 so that the surge control valve will not open whenever pneumatic power is ON. On the 83-360D and
83-360E the 28 VDC signal is routed directly to the CURRENT LIMIT SELECTOR switch, which then operates the
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surge control valve, whether the pneumatic power is ON of OFF. This valve is needed to off load the GTE compressor
to eliminate stall. This is necessary when large shaft horsepower is required.

Frame and Housing Components

The frame and housing (Figure 1) consists of a frame (one-piece welded), panels (welded to frame), lifting eyes, cov-
ers, access doors, roof assembly (Figure 1), exhaust ejector assembly (WP 0158 00, Figure 1), air intake duct assem-
bly (Figure 9), and engine/generator mount|(WWP 0162 00} Figure 1).

Frame Construction

The frame is constructed of steel channel pieces welded together to form a unitized, one-piece assembly. Steel pan-
els are welded to the frame assembly to form the housing. Four lifting eyes are attached to the frame assembly. A roof
assembly is attached to the housing by two latches on each end of the roof. An exhaust flapper is attached to the roof,
which Is opened by exhaust gas from the exhaust ejector when the engine is started.

Covers

Covers (and shields) are shown in Figure 1, Figure 2, Figure 4, and Figure 12.

Access Doors

There are seven access doors plus an exhaust flapper, Figure 1 and Figure 4. These include:

Control panel access door (rear of AGPU).

Electrical trays access door (right upper rear of AGPU).

Battery access door (right lower rear of AGPU).

Engine access door (right center of AGPU).

Hydraulic filter access door (located in hydraulic module front panel, right front of AGPU).
Hydraulic control panel access door (located in hydraulic module front panel, right front of AGPU).
Pneumatic hose access door (left center of AGPU).

Nookrowh-=

Air Cleaner

The air cleaner is located behind a louvered intake cover (Figure 1, Item 16). The air cleaner functions as an inertial in-
let air particle separator. A cutaway view of the air cleaner is shown if WP 0021 00 Figure 1. Outside (dirty) airis drawn
through air cleaner tubes mounted in the housing. The air cleaner tubes contain fixed vanes that spin the air, throwing
dirt particles to the walls of the tubes. The dirtis expelled out of openings in the tubes and is pulled out of the air cleaner
housing by a scavenge air system. The scavenge air system consists of six nozzles mounted in the bottom of the air
cleaner housing. A small amount of bleed air is routed from the engine compressor through hoses to the nozzles. The
bleed air is forced through the six nozzles into six ejector tubes. This effectively creates a partial vacuum in the housing
to eject the dirt particles out of the ejector tubes.

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

Refer td WP 0003 00
EQUIPMENT DATA

Refer tq WP 0004 00
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POWER UNIT, AVIATION, MULTI-OUTPUT GTED ELECTRICAL,
HYDRAULIC, PNEUMATIC (AGPU)
WHEEL MOUNTED, SELF-PROPELLED, TOWABLE
AC - 400 HZ, 3 PH, 0.8 PF, 115/200 V
DC - 28 VOLT
PNEUMATIC - 60 LBS/MIN. AT 40 PSIG
HYDRAULIC - 15.2 GPM AT 3300 PSIG
LIN: P44627
PART NO. 83-360A NSN 1730-01-144-1897 (MEP 83-360A)
EIC: UEG
PART NO. 83-360D NSN 1730-01-466-9371 (MEP 83-360D)
EIC: UDG
PART NO. 1024250 NSN 1730-01-552-2313 (MEP 83-360E)
EIC: UDH

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES

Refer td WP 0002 00
LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

COMPONENTS OF THE DC ELECTRICAL AND CONTROL SYSTEM
General

Electrical components are identified on schematics and wiring diagrams by reference designators. Reference desig-
nators include one or two letters followed by one or more number, such as K1. The letter K identifies the component
type (relay), and the number 1 identifies a specific relay. Some electrical components are mounted directly to the
AGPU mainframe, while others are mounted on removable assemblies with unit designators. AGPU unit designators
include unit 1 (control panel), unit 2 (upper electrical tray), and unit 3 (lower electrical tray). Throughout these proce-
dures, reference designators are preceded by the unit designator where applicable. For example K1 identifies a relay
mounted on the AGPU mainframe (electrical bulkhead in this instance), and 3K1 identifies a relay mounted on the
lower electrical tray.

The DC electrical and control system includes the master DC power control; lights control; and the electrical control
portions of the Ga Turbine Engine (GTE), fuel, and pneumatic systems.
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

MS031399
Figure 1. DC Electrical and Control System Components, MEP 83-360A and MEP 83-360D/E (Sheet 1 of 3).
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS — CONTINUED

MS031400
Figure 1. DC Electrical and Control System Components, MEP 83-360A and MEP 83-360D/E (Sheet 2 of 3).
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

49

MS03140
Figure 1. DC Electrical and Control System Components, MEP 83-360A and MEP 83-360D/E (Sheet 3 of 3).

Table 1. DC Electrical and Control System Major Components.

Component Location | Installation Schematic/Wiring Diagram Fig. Ref.
(Figure 1) | Fig. Ref.

Control panel access door (ref.) 1

Control panel lamps 2 [WP 005500} |[FO2
Figure 1

Slave receptacle (J19) 3 [WP 0036 00] |[FO 1|
Figure 1

Control panel (ref.)

GTE starter contactor (K4) 5 [WP 0066 00} [[FO 1[FO-3 (Sheet 10f2)
Figure 2

Battery output/Traction Motor 6 [WP 0066 00| ||[FO 1|

contactor (K3) Figure 2
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0003 00

LOCATION AND DESCRIPTION OF MAJOR COMPONENTS — CONTINUED

Table 1. DC Electrical and Control System Major Components. — Continued
Component Location | Installation Schematic/Wiring Diagram Fig. Ref.
(Figure 1) | Fig. Ref.
DC output shunt (R1) 7 [WP 0066 00] |[FO1[FO5
Figure 2
Starter shunt (R2) 8 |WP 0066 00| |[FO 1|
Figure 2
Battery shunt (R3) 9 [WP 0066 00| [[FO 1|
Figure 2
Ground terminal board 10 [WP 0058 00| |[FO 1l{FO 2FO-3 (Sheet 1 of 2)FO 3|(Sheet 2
Figure 1, of 2JFO 4FO 8FO 6/ (Sheet 2 of 2
WP 0058 00
Figure 5
Electrical bay subfloor (ref.) 11
Electronic control unit (ECU) 12 [WP 0049 00| [[FO 3
(A2) Figure 1
Electrical compartment 13 WP 0049 00| |[FO 3/(Sheet 2 of 2)
temperature switch (S1) Figure 1
Terminal board TB1 14 WP 0058 00] [[FO2[FO-3 (Sheet 10f2)[FO4|[FO7]
Figure 1,
WP 0058 00
Figure 2
Terminal board TB2 15 [WP 0058 00] |[FO 2[FO-3 (Sheet 1 of 2)[FO 3 (Sheet 2 of
Figure 2)|FO 8
WP 0058 00
Figure 3
Battery charger access cover 16
(ref.)
Battery charger (A3) 17 WP 0039 00
Figure 2
Terminal board TB3 18 [WP 0058 00] |[FO 1[FO-3 (Sheet 1 of 2)[FO 3 (Sheet 2 of
Figure 1, 2)|FO8
WP 0058 00
Figure 4
Terminal board TB4 19 |WP 0058 00| [[FO-3 (Sheet 1 of 2),FO 8|
Figure 1
Resistor R6 20 WP 0058 00| |[FO7
Figure 1
Electrical trays access door 21
Upper Tray 22
Battery Charger Circuit Breaker 23 [WP 0050 00| [[FO1|
(35 AMP)(3CB2) Figure 1
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

Table 1. DC Electrical and Control System Major Components. — Continued
Component Location | Installation Schematic/Wiring Diagram Fig. Ref.
(Figure 1) | Fig. Ref.
Battery charger circuit breaker 24 [WP 0050 00} |[FO1]
(70 amp) (3CB1) Figure 1
Lower tray 25
95% enable relay (3K1) 26 [WP 0048 00} |[FO-3 (Sheet 1 of 2)[FO 5|[FO 9|
Figure 1
Starter latching relay (3K2) 27 [WP 0048 00| |[FO-3 (Sheet 10f2)
Figure 1
Battery/charger transfer (3K3) 28 [WP 0048 00} |[FO 1|
Figure 1
Panel lamp voltage regulator 29 [WP 0057 00} ([FO 2|
(3VR1) Figure 1
Utility lamp voltage regulator 30 [WP 006000} |[FO2
(3VR2) Figure 1
Power diodes (3CR7P) 31 [WP 0057 00| |[FO 1|
Figure 1
Power diodes (3CR8P) 32 WP 0057 00} |[FO1
Figure 1
Power diodes (3CR9P) 33 [WP 0057 00] |[FO1|
Figure 1
Battery charger output select 34 WP 0052 00| [[FO1
switch (3S1) Figure 1
Generator DC Load Resistor 35 [WP 0059 00} |[FO 1|
(R4) Figure 1
Battery Access Door (ref.) 36
Batteries 37 |WP 0036 00} |[FO 1]
Figure 1
Battery Terminal Adapter (PI7) 38 WP 0037 00| [[FO1
Figure 1
Battery Cables 39 (WP 0037 00| |[FO1|
Figure 1
Hydraulic Filter Access Door 40
(ref.)
Hydraulic Utility Lamp 41 [WP 0055 00} |[FO2
Figure 1
Engine Access Door (ref.) 42
GTE Speed Sensor 43 [WP 0043 00} [[FO 3(Sheet2of 2)
Figure 1
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS — CONTINUED

Table 1. DC Electrical and Control System Major Components. — Continued

Component Location | Installation Schematic/Wiring Diagram Fig. Ref.
(Figure 1) | Fig. Ref.

Low Oil Pressure Switch 44 [WP 0043 00| |[FO 3(Sheet 2 of 2)
Figure 1

High Oil Pressure Switch 45 [WP 0043 00| [[FO 3/(Sheet 2 of 2)
Figure 1

Thermocouple 46 |WP 0043 00| [[FO 3/(Sheet 2 of 2)
Figure 1

Engine Utility Lamp 47 [WP 0055 00| [[FO2
Figure 1

DC Cable Compartment (ref.) 48

Fuel Access Cover (ref.) 49

Fuel Utility Lamp 50 [WP 0055 00| |[FO2
Figure 1

Inlet Filter Blocked Switch (S3) 51 [WP 0054 00] |[FO 3|(Sheet 2 of 2)
Figure 1

Emergency Stop Switch (S2) 52 |WP 0053 00| [[FO-3 (Sheet1 of 2),|FO7|
Figure 1

Forward propulsion relay (2K1) 53 (WP 0146 00| |[FO §
Figure 1

Reverse propulsion relay (2K2) 54 [WP 0146 00| |[FO g
Figure 1

Propulsion motor controller (A1) 55 WP 0146 00| |[FO §
Figure 3

Master DC Power Control System. (Refer to[FO 1])

NOTE

The control panel controls and instruments associated with these systems are described
with this section. Maintenance of the control panel controls and instruments is provided in

WP 0107 00

The master DC power control system includes the battery, slave receptacle J19, battery output/traction motor, contac-
tor K3, DC output shunt R1, starter shunt R2, battery charge/discharge shunt R3, battery charger transfer relay 3K3,
battery charger, charger input circuit breakers 2CB1 and 2CB2, charger output select switch 3S1, resistors (R4 and
TB3-R1), and associated control panel switches and instruments.

1.  Battery power is applied directly to slave receptacle J19. Battery power is applied via shunt R3, battery/charger
transfer relay 3K3, diode TB3-CR5P, and resistor TB3-R1 to illuminate CHRG/BAT FAULT light 1DS7. Battery
power is also applied via shunt R3 to the propulsion system[(WP 0148 04). All other battery and charger power is
controlled by the control panel MASTER SWITCH 1S2. When switch 1S2 is turned on, battery power is applied
via shunt R3, relay 3K3, and 1S2 to control panel circuit breakers 1CB1 and 1CB2, and to the hydraulic system
(WP 0110 00). GTE circuit breaker 1CB2 controls DC power to the GTE control system, and LIGHTS circuit
breaker 1CB1 controls DC power to the lights, fuel system and pneumatic control system. The current through
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

shunt R3is indicated on control panel BATTERY CHG/DISCH meter 1M6. Switch 1S2 also grounds control panel
BATTERY VOLTAGE meter 1M4 which indicates battery voltage.

2. Whenthe MASTER SWITCH is on and other switches are in the proper positions for engine start, the GTE con-
trol circuits activate starter contactor K4 (Refer td FO 3). Battery power is then applied via starter shunt R2 and
contactor K4 to engine starter motor MG1. The current through the starter shunt is indicated on the control panel
STARTER CURRENT meter 1M5 ). Contactor K4 is deactivated when engine speed reaches 60%.

NOTE

On the 83-360D and 83-360E, the alternator output is provided directly to the TRU at the line
side of the AC contactor. The TRU output is then connected to the battery charger and controls
as described in the rest of this section.

3. When the engine speed reaches 95%, the generator provides a 28 VDC output. The generator DC output is ap-
plied via circuit breaker 2CB1 to the battery charger 50 amp section and via 2CB2 to the charger 20 amp section.
The charger 50 amp section supplies and outputs regulated at 28.5, 30.5, or 32 VDC (x1 VDC), as selected by
charger output select switch 3S1. The charger 20 amp selection supplies a 22 to 32 VDC output. The 20 amp
output activates battery/charger transfer relay 3K3. When activated, relay 3K3 removes battery power from the
DC control circuits and applies the 20 amps section output to the control circuits. Relay 3K3 also removes battery
power from the CHRG/BAT FAULT light. The charger 50 amp output section is used to charge the battery. If the
battery charge rate is less than 50 milliamps, the charger’s 28 VDC signal diode TB3-CR4 and resistor TB3-R1
will illuminate the CHRG/BAT FAULT light.

4.  The battery charger serves as a component of the generator DC output filter. When the battery is fully charged,
the full load of the charger is not sufficient to keep the ripple on the generator DC output within limits. Therefore,
load resistor R4 is connected in parallel with the charger 20 amp section input to increase the load and keep the
ripple within limits.

5.  The battery output (or combined battery and charger output if engine is running) can be connected to the AGPU
DC output cable or made available to the propulsion system traction motor. This occurs when control panel DC
POWER switch 1S12 is OFF and BATTERY OUTPUT switch 1S5 is ON, which activates battery output/traction
motor contactor K3.

6. Power diodes 3CR7 through 3CR9 prevent the GTE control circuits from shutting down the engine because of
a generator DC output or battery charger failure. If the generator DC output or charger 20 amp section fails, the
20 amp section output decays gradually. Battery/charger transfer relay 3K3 does not drop out until the potential
across the relay coil drops to approximately 18 VDC. If diodes 3CR7 through 3CR9 were not connected as shown,
the GTE DC control power could drop to 18 VDC before relay 3K3 drops out and switches to battery power. The
GTE ECU is designed to shut down the engine if the GTE DC control power drops to approximately 18 VDC. For
this reason, battery voltage is connected via diodes CR8 and CR9 to the GTE control circuits. The voltage drop
across zener diode 3CR8 (4.3v) and diode 3CR9 (0.7v) reduces battery voltage (24 VDC) to 19 VDC. The 19
VDC battery voltage is sufficient to keep the engine running when the charger output drops below 19 VDC, but is
lower than the normal charger output so that no GTE control power is drawn from the battery when the charger is
operating normally. Steering diode 3CR9 prevents the charger normal output (relay 3K3 activated) from seeking
the lower voltage level at the anode of 3CR8. Steering diode 3CR7 prevents the 19 VDC battery voltage from
holding relay 3K3 on when the charger output drops below the normal 18 VDC level required to keep the relay
activated.

Lights Control System (Refer to[ FO 2).

The lights control system includes panel lamps DS101 and DS102, utility lamps DS103 through DS105, control panel
indicator lamps 1DS1 through 1DS21, a steering diode for each indicator lamp, voltage regulators 3VR1 and 3VR2,
and control panel switches (1S4, 1S6, and 1S7). DC power is available whenever the MASTER switch and LIGHTS
circuit breaker 1CB1 are on.
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS — CONTINUED

1.

DC power is applied directly to the panel lights (located above main control panel) when PANEL switch 1S6 is in
the BRT position. Power is applied to the panel lamps via 3VR1 when the switch is in the DIM position. 3VR1 lim-
its the panel lamp voltage to 14 VDC to reduce lamp intensity.

DC power is applied directly to the utility lamps (fuel, engine, and hydraulic) when UTILITY switch 1S7 is in the
BRT position. Power is applied to the utility lamps via 3VR2 when the switch is in the DIM position. 3VR2 limits
the utility lamp voltage to 14 VDC.

Some of the control panel indicator lamps (1DS1, 1DS2, 1DS7, 1DS11, 1DS13 through 1DS19, and 1DS21) are
permanently grounded. During operation, the associated control circuit applies a voltage to the lamp positive ter-
minal to illuminate the lamp. PRESS TO TEST switch 1S4 (when pressed) applies DC power via steering diodes
to illuminate all of the permanently grounded lamps. The diodes prevent a voltage input to one lamp from illumi-
nating other lamps.

The other control panelindicator lamps (1DS3 through 1DS6, 1DS8 through 1DS10, 1DS12, and 1DS20) are per-
manently connected to DC power (after MASTER SWITCH is turned on). During operation, the associated indi-
cator lamp control provides a ground return at the lamp negative terminal to illuminate the lamp. The PRESS TO
TEST switch (when pressed) provides a ground return to illuminate all the lamps. The diodes prevent a voltage
to one lamp from illuminating other lamps.

GTE Control System

The control system consists of the Electronic Control Unit (ECU), starter latching relay 3K2, starter contactor K4, 95
percent enable relay 3K1, compartment temperature switch S1, speed sensor, low oil pressure switch, hot oil tempera-
ture switch, thermocouple, steering diodes (TB1-CR1, TB2-CR2, TB3-CR3 through CR8, and 1CR9), and associated
control panel switches and instruments.

1.

When system power output switches (control panel PNEUMATIC POWER 1S8, AC POWER 15810, and DC
POWER 1S12, and hydraulic module POWER switch 4S1) are all off, a ground return is provided for the starter
contactor K4 coil. Engine start is then initiated by momentarily setting ENGINE CONTROL switch 1S1 to the
START position, which applies DC control power to activate starter latch relay 3K2. DC control power is then ap-
plied via the latch relay to the auxiliary fuel pump and the ECU. When the ENGINE CONTROL switch is released
to the RUN position, DC control power is applied by EMERG STOP switch S2 and relay 3K2 to latch the relay on.
The ECU applies DC power to activate starter contactor K4. Contactor K4 then connects the battery output to the
engine starter which motors (cranks) the engine. The contactor also applies battery power via diode TB2-CR2 to
illuminate control panel STARTER ON light 1DS2.

Throughout engine start and run operations, the ECU monitors the engine Low Oil Pressure (LOP) switch, High
Oil Temperature (HOT) switch, Exhaust Gas Temperature (EGT) thermocouple, and monopole speed sensor.
Prior to engine start, the LOP switch is closed and provides a ground return (via diode TB3-CR8) to illuminate
the control panel LOW OIL PRESS lamp 1DS10. When the engine is started and engine oil pressure rises to 31
psi, the LOP switch opens to extinguish the LOW OIL PRESS lamp. The HOT switch is closed when engine oil
temperature is below 275°F, and opens above 275°F. The thermocouple generates a small voltage proportional
to engine EGT. The ECU temperature sensor and EGT readout circuit amplifies the thermocouple output to the
level required to drive the control panel EGT meter 1M1. The EGT meter indicates exhaust gas temperature in
degrees Fahrenheit. The monopole speed sensor generates a signal proportional in frequency to engine speed.
The ECU converts the speed sensor frequency to a DC voltage to drive the control panel %RPM meter 1M2. The
%RPM meter indicates engine speed as a percentage of normal full-load speed (58,667 rpm).

The ECU uses engine speed to control start and run events as follows :

Table 2. ECU Start and Run Events.

Engine Event

Speed (rpm)

10% Opens fuel shutdown solenoid (WP 0072 00)
Activates engine ignition unit (WP 0090 00)
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

Table 2. ECU Start and Run Events. - Continued

Engine Event
Speed (rpm)

25-95% Modulates fuel control torque motor (WP 0072 00)

60% Deactivates starter contactor K4[(WP 0090 00)

95% Enables load control valve|(WWP 0083 00)

Disables engine ignition unit|(WP 0090 00)
Activates 95% enable relay which enables generator (WP 0049 00)

Enables engine hour meter

4. The ECU includes fault logic which closes the fuel shutdown solenoid and disables the engine ignition unit if any
of the following faults occur:

Low oil pressure (less than 31 psi) for more than 10 seconds after the engine reaches 95% rpm.

High oil temperature (greater than 275 °F) for more than 1 second.

Engine speed exceeds 110% rpm.

Loss of speed sensing (no output from monopole speed sensor) after 95% rpm has been reached.

EGT exceeds 1300 °F at engine speed above 60% rpm, or exceeds 1255 °F at 100% engine speed.

Loss of EGT sensing (no output from thermocouple).

Current in ECU output circuits (ignition unit, Load Control Valve (LCV) solenoid, fuel shutdown solenoid,

starter contactor K4, or 95% generator enable relay 3K1) exceeds limits for more than 3 seconds.

5.  Ifany of the above faults occur, the engine is automatically shut down. The ECU fault shutdown latch provides a
ground on one of five lines: LOP, HOT, O/C (over-current), O/S (engine over-speed), and O/T (EGT over-temper-
ature). This ground illuminates the appropriate control panel fault lamp. The ground is latched on until DC power
is removed from the ECU. Diodes TB3-CR3 through CR8 are connected in the fault lamp circuits to prevent the
ECU from shutting down the engine during a lamp test. As described in paragraph “Lights Control System”, a
ground is applied to the negative terminals on the fault lamps when the PRESS TO TEST switch is pressed. If
diodes TB3-CR3 through CR8 were not present, the ECU fault logic would see the lamp test grounds as faults,
and would shut down the engine.

6. Temperatures above 160 °F may cause damage to the printed circuit boards within the ECU. Temperature sen-
sor S1 is mounted in the electrical compartment next to the ECU. If the temperature exceeds 160 °F, the sensor
connects DC power to illuminate the control panel COMPT/GEN HI TEMP caution lamp 1DS11. Thislampis also
illuminated when the temperature of the generator AC windings exceeds limits[(WP 0049 00).

7. Control panel INLET FILTER BLOCKED caution lamp 1DS8 is illuminated when switch S3 mounted on the en-
gine air-inlet duct closes. The switch is closed when the air-inlet bypass door is opened, indicating that the air
cleaner is blocked.

8.  Theengine is normally shut down by setting the ENGINE CONTROL switch to OFF. The engine can also be shut
down by setting the MASTER SWITCH to OFF, opening the GTE 10 amp circuit breaker, or pressing the EMERG
STOP switch. In any case, the starter latching relay is unlatched and removes DC power from the ECU.

Fuel Indication System (Refer to[ FO 4])

The fuel indication system consists of fuel level sensor (transmitter) MT1, low fuel level sensor switch S4, low fuel
pressure sensor switch S5, resistor TB1-R1, zener diode TB1-CR1, meter 1M3, and indicator lamps 1DS5 and 1DS6.
Maintenance of the fuel sensors (all located in the fuel tank) is covered in WP 0072 00

NookwNh=
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS — CONTINUED

FUEL meter 1M3 indicates the fuel level in the tank. When the MASTER SWITCH is ON, DC power is applied via cur-
rent limiting resistor TB1-R1 to the meter positive terminal. Zener diode limits the voltage across the meterto 5.1 VDC.
The circuit is completed to ground via fuel level sensor (transmitter) MT1. The fuel level sensor is a variable resistor.
The resistance changes with the level of fuel in the fuel tank. The value of resistance for a given level of fuel controls
the amount of voltage applied to the meter. As the fuel level changes, the resistance changes and the meter indication
changes. Low fuel level switch S1Q closed when there is 17 gallons or less of fuel, remaining, and illuminates LOW
FUEL caution lamp 1DS5. Low fuel pressure switch S5 closes when fuel pressure drops below 2 psi, and illuminates
LOW FUEL PRESS lamp 1DS6.

Pneumatic Control System. (Refer td FO 7.)

The pneumatic control system consists of meter 1M7, resistor R6, zener diode TB1-CR1, pressure transducer MT2,
pressure relief valve L1, hose air dump solenoid valve L1H-1, surge control solenoid valve L1H-2, and load control
valve. Maintenance of the load control valve (mounted on the engine) and its internal pressure relief valve is covered

in|WP 0089 00

1.  Theload control valve is enabled (grounded) when the PNEUMATIC POWER switch 1S8 is set to ON. Operation
of the load control valve is then controlled by the electronic control unit as a function of EGT. The PNEUMATIC
POWER switch applied DC power to illuminate PNEUMATIC POWER light 1DS13, and to close pressure relief
valve L1. The switch also applies DC power via current limiting resistor R6 to PSIG PNEUMATIC meter 1M7.
Zener diode TB1-CR1 limits the voltage across the meter to +12 VDC. The circuit is completed to ground via
pressure transducer MT2. The resistance of the pressure transducer and thus the meter indication is a function
of pressure in the pneumatic output hose.

2. The air hose dump solenoid valve L1H-1 is normally open and is closed only when the PNEUMATIC POWER
switch 1S8 is setto ON. When OFF, the valve opens and automatically dumps the air pressure from the air hose.
The surge control valve L1H-2 is used to bleed off a portion of the GTE compressor output to delay the onset of
compressor stall. This increases the available shaft horsepower for high electrical or hydraulic loads. The surge
control valve L1H-2 is controlled by the PNEUMATIC POWER switch 1S8 and the CURRENT LIMIT SELECTOR
switch 1S11 settings, depending on the model and manufacturer of the AGPU. On all 83-360A models, power to
operate the surge control valve is routed through the PNEUMATIC POWER switch 1S8 to the CURRENT LIMIT
SELECTOR switch so that the surge control valve will not open if the PNEUMATIC POWER 1S8is ON. On all AG-
PUs, the surge control valve opens when the CURRENT LIMIT SELECTOR SWITCH 1S11 is set to 45 KW and
the PNEUMATIC POWER switch 1S8 is OFF. On A models with serial numbers 1036 and higher, the surge con-
trol valve also opens at the 30 KW setting with the PNEUMATICS POWER OFF. On the 83-360D and 83-360E, a
jumper is installed on the PNEUMATIC POWER 1S8 allowing the surge control valve L1H-2 to open even when
the pneumatic system is ON. The surge control valve does not open at the 30 KW setting of the CURRENT LIMIT
SELECTOR switch 1S11 on the MEP 83-360D/E.

Propulsion Control System. (Refer to FO 8|)

The propulsion control system consist of drive switch 1S3 and light 1DS1 on the control panel; motor speed controller
2A1, forward relay, 2K1, and reverse relay 2K2 located in the upper tray; circuit breaker 3CB7 in the lower tray; clutch
switch S4; and speed direction control assembly HS1 located on the towbar. When the DRIVE switch 1S3 is activated,
the motor controller 2A1 receives +28 VDC from the control panel and control signals from the speed/direction control
unit HS1. It sends DC drive voltage to the traction motor B1 armature and speed control signals to the traction motor
field windings. The control signals from the speed/direction control assembly HS1 consist of forward 2K1 and reverse
2K2 relay activation signals from internal micro switches and variable speed control signals from internal variable re-
sistors. Both sets of signals are selected by the twist grips.

COMPONENTS OF THE ELECTRICAL POWER GENERATION AND CONTROL SYSTEM
General

The major components control systems are listed in, of the electrical power generation and with location and figure ref-
erences. Electrical components are identified by reference designators. Refer to Table 1, DC Electrical and Control
System Major Components for explanation of reference designators.
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

Table 3. Electrical Power Generation and Control System.

Component Location Installation Fig. Ref. Schematic/Wiring
Diagram Fig. Ref.
DC Contactor (K2) Figure 2, Item 1 WP 0062 00] Figure 1
AC Contactor (K1) Figure 2, ltem 2 WP 0062 00/ Figure 1
Generator Control Unit Figure 2, ltem 3 WP 0062 00] Figure 1 [FO5[FO 6]
(GCU) (A1)
Current Transformers, AC | Figure 3, ltem 1 through 4 |[WP 0064 00] Figure 1 (Sheet 1 0f 2)
Output (T2-T4)
Current Transformers, Figure 2, Item 4 WP 0062 00| Figure 1 (Sheet 1 0f 2)
GCU Input (T1)
AC/DC Generator (G1) Figure 3, Item 1 WP 0064 00] Figure 1 [FO 5[FO-6 (Sheet 1 of 2)
AC Generator (G1) Figure 3, Item 5 WP 0065 00] Figure 1 [FO 5[FO-6 (Sheet 1 of 2)

(83-360D/E only)

AC to DC Transformer
Rectifier Unit (TRU)
(83-360D/E only)

AC Convenience
receptacles (J1-J4)

AC Circuit Breakers
(3CB303CB6)

Frequency Transducer

DC Output Power Cable
(W11)

AC Output Power Cable
(We6)

Figure 4, Item 4

Figure 2, Item 5
Figure 2, Item 6 through 9

Figure 2, Item 10
Figure 4, Item 2

Figure 4, Item 1

WP 0065 00{ Figure 1

WP 0067 00] Figure 1
WP 0067 00/ Figure 1

WP 0067 00| Figure 1
WP 0069 00] Figure 1

WP 0069 00{ Figure 1
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS — CONTINUED
Table 3. Electrical Power Generation and Control System. — Continued
Component Location Installation Fig. Ref. Schematic/Wiring

Diagram Fig. Ref.

DC to AC Inverter

Figure 4, Item 3

WP 0067 00| Figure 1

FO5

1. DC Contactor (K2)

2. AC Contactor (K1)

3. Generator Control Unit (A2)

4. Current Transformer (T1)

5. AC Convenience Receptacles

Figure 2.

6. Circuit Breaker (3CB6)
7. Circuit Breaker (3CB5)
8. Circuit Breaker (3CB4)

9. Circuit Breaker (3CB3)

MS031402

10. Frequency Transducer (mounted to underside of tray)
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

MS031403
1. AC/DC Generator (G1) 83-360A (only) 4. AC Output Current Transformer (T4)
2. AC Qutput Current Transformer (T2) 5. AC Alternator (G1) 83-360D/E (Only)
3. AC Output Current Transformer (T3)
Figure 3. Generator and AC Output Current Transformers.

NOTE

The control panel controls and instruments associated with these systems are described in this
section. Maintenance of the control panel components is covered in WP 0032 00

The electrical power generation and control system components are grouped in two functional systems: DC power
generation and control, and AC power generation and control.

DC Power Generation and Control

This system is shown schematically in the FO % for MEP 83-360A and[FO-19 (Sheet 1 of 2) for MEP 83-360D/E. The DC
systemincludes the DC sections of the AC/DC generator and GCU, DC output contactor (K2), shunt (R1), 95% enable
relay (3K1), DC to AC inverter, and associated control panel switches and instruments. Maintenance of shunt (R1) and
relay (3K1), AC to DC transformer rectifier unit (MEP 83-360D/E only) is provided irf WP 0049 00|

1. Thegeneratorincludes two Permanent Magnet (PM) stator windings, an exciter field, and two stator windings and
rectifier unit (not shown) which provides the generator DC output. Whenever the engine is running, the PM sta-
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS — CONTINUED

tor windings provide three phase AC voltage. The output of one PM winding is rectified and regulated by GCU
circuits to provide 15 VDC operating and control voltage for the GCU logic circuits. When engine speed reaches
95% rpm, relay 3K1 is activated and connects the output of the other PM winding to the GCU. This AC voltage is
rectified and enables the GCU exciter field control amplifier. The required to keep the voltage of the generator at
28 VDC. On the MEP 83-360D/E, the only DC output of the alternator is from the two permanent magnet stator
winding, which is rectified to provide power to the GCU.

MS031422

1. AC Output Power Cable (W6) 3. DC/AC Inverter (PS1)
2. DC Output Power Cable (W11) 4. TRU
Figure 4. Output Power Cables, 400Hz AC to DC TRU, and DC to 60 Hz Inverter, MEP 83-360D/E.

2. Ifthe control panel CURRENT LIMIT SELECTOR switch 1S11 is in a DC position and there are no DC voltage
or over current faults, the GCU system logic applies 28 VDC to the coil of DC output contactor K2. When the DC
POWER switch 1S12is setto ON, the contactor is energized and connects the generator 28 VDC outputtothe DC
output cable. The contactor also applies the 28 VDC to illuminate the DC POWER ON lamp 1DS21. DC output
voltage is indicated on the DC VOLTS meter 1M11 and DC output current is indicated on DC AMPS meter 1M12.
On the MEP 83-360D/E all the AGPU’s DC output power is supplied by the TRU, which is powered from the AC
output of the generator. The GCU on the 83-360D/E must remain in the AC mode to regulate this AC output. The
GCU has been disconnected from the DC contactor K2 and a jumper has been installed to allow the contactor to
close whenever the DC POWER switch is set to ON.

3.  The GCU monitors the generator DC output continuously for the following possible faults: under voltage, over
voltage, over current, or high ripple. On the MEP 83-360D/E the GCU can only operate in the AC mode. DC cur-
rent limiting and DC voltage fault monitoring are not provided.

4. Theundervoltage limitis set at 22 VDC and the over voltage is set at 32 VDC. The ripple limitis 2 to 3 volts (peak
tomean)from 10 Hzto 40 KHz. The over currentlimitis set by control panel CURRENT LIMIT SELECTOR switch
1S11 at 200, 500, 700, or 1000 amps. When afaultis detected, the GCU system logic deactivates the DC contac-
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

tor or removes generator field excitation to protect the generator and output circuits. The GCU logic also illumi-
nates the appropriate control panel fault lamp (VOLTAGE FAULT DS18 or OVERCURRENT 1DS19). The TRU
used on the MEP 83-360D/E is a rugged solid-state power converter currently used on the AH-64A helicopter to
provide essential DC power. It has a minimum continuous output voltage of 26 VDC at a 250 amp and 25 VDC at
350 amp output. Ripple is 1.5 volt maximum. Maximum output is 500 amps for 1 minute, 1000 amps for 5 sec-
onds.

The possible generator DC faults are summarized in Table 4 along with the protective action and fault lamp indi-
cations. After afaultoccurs, the GCU system faultlogic is latched until the control panel DC POWER switch 1S12
is set (momentarily) to RESET, or MASTER switch is set to OFF. The TRU on the MEP 83-360D/E is protected by
an overheatindicator. Activation of this switch will illuminate the DC OVER CURRENT light (DS19) on the control
panel. Neither the TRU northe GCU can open the DC contactor to prevent continued overheating of the TRU. Ac-
tivation of the overheat indicator is most often caused by a failure of the TRU cooling fan. Table 4 is not applicable
to the MEP 83-360D/E.

The DC to AC inverter converts DC power (generator DC output or battery power) to 115 VAC 60 Hz power (500
watts). The inverter provides for operation of low power AC equipment that cannot be operated from generator
400 Hz AC output. This inverter is located in the pneumatic hose storage area.

AC Power Generation and Control

This system is shown schematically in|[FO 6] The AC system includes the AC/DC sections of the AC/DC generator and
generator control unit (GCU), AC output contactor K1, current transformers T1-T4, frequency transducer, circuit break-
ers 3CB3-3CB6, AC convenience receptacles J1-J4, and associated control panel controls and instruments.

1.

The generator includes PM stator windings that provide power for GCU operation and generator field excitations.
When the control panel CURRENT LIMIT SELECTOR switch is in any AC position, the GCU varies the generator
exciter field as required to keep the generator AC output voltage within limits. A thermal switch near the AC wind-
ing provides an indication when the temperature of the AC winding exceeds normal limits. If the switch closes, the
GCU system logic illuminates COMPT/GEN HI caution lamp 1DS11. This lamp is also illuminated when the elec-
trical compartment temperature switch S1E is closed.

Ifthe CURRENT LIMIT SELECTOR switch 1S11 isin any AC position and there are no AC voltage or over-current
faults, the GCU system logic applies 28 VDC to the coil of AC output contactor K1. When the AC POWER switch
1S10is setto ON, the contactor is energized and connects the generator AC outputs to the AC output cable, and
to convenience receptacles J1-J4. Each convenience receptacle is protected by a 15 amp circuit breaker. The
contactor also provides a ground to illuminate AC POWER ON lamp 1DS20.

Table 4. Generator DC Faults, MEP 83-360A Only.

Fault Fault Lamp
Fault Lamp o
Current for CURRENT LIMIT Protective Action Indication Indication
SELECTOR Switch Settings During Fault (Latched)
Voltage 200A | 500A | 700A [ 1000A After Fault
Normal (22-32
VDC) >200 | >500 | >700
<1000 | <1000 | <1000 None (Refer to note) None None
>1000 | >1000 | >1000 | >1000 OVER VOLTAGE
Field excitationremove | cyUrRReNT | FAULT after5
after 30 seconds second delay
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS — CONTINUED
Table 4. Generator DC Faults, MEP 83-360A Only. — Continued

<22VDC <200 [ <500 | <700 <1000 None
>200 | >500 |>700 DC contactor opened VOLTAGE
<1000 | <1000 | <1000 after 4-7 seconds OVER FAULT
>1000 | >1000 | >1000 | >1000 CURRENT
VOLTAGE
>32VDC DC contactor opened None FAULT
VOLTAGE
Ripple High DC contactor opened None FAULT

Note: When voltage is within nominal limits and output current is less than 1000 amps, the generator will continue to
operate regardless of CURRENT LIMIT SELECTOR switch setting. The GCU will reduce field excitation to reduce
generator voltage as current increases above the selected limit. The voltage will drop below the normal limit (21 +1
VDC) and the GCU will open the DC contactor when current exceeds the values listed below:

CURRENT LIMIT SELECTOR

Switch Setting Actual Current Limit
200A 255 to 280 amps
500A 635 to 700 amps
700A 95510 1000 amps

Note: > indicates greater than, < indicates less than, < indicates equal to or less than.

3. Currenttransformer T1 provides voltages to the GCU proportional to the current in each phase of the generator
output. Each of the current transformers T2-T4 provides a voltage output proportional to current in one phase of
the generator AC output. One of the transformers, depending on the position of the AC PHASE SELECT switch
1S9, is connected to the AC % LOAD meter M9 when the AC contactor is activated. Also, one phase of the fre-
quency transducer is connected, the frequency transducer driven AC Hertz meter 1M10.

4. The GCU monitor the generator AC output continuously for the following possible faults: under voltage, over volt-
age, over current, or under frequency.

5.  Theunder voltage limitis set at 108 vrms and the over voltage limitis set at 118 vrms. The under frequency is set
at 375 Hz. The over current is set by control panel CURRENT LIMIT SELECTOR 1S11 at 10KW, 20 KW, 30KW,
or 45 KW. On the MEP 83-360D/E the current limit settings are: 17KVA, 38 KVA, 59 KVA (AH-64A.H-60), and 90
KVA (AH-64D). When a fault is detected, the GCU system logic deactivates the AC contactor or removes gener-
ator field excitation to protect the generator and output circuits. The GCU logic also illuminates the appropriate
control panel faultlamp (OVER VOLTAGE 1DS14, UNDER VOLTAGE 1DS15, OVER CURRENT 1DS16, or UN-
DER FREQUENCY 1DS17)

6. The possible generator AC faults are summarized in Table 1 (83-360A only) and Table 2 (MEP 83-360D/E only)
along with the protective action and fault lamp indications. After a fault occurs, the GCU system logic is latched
until the control panel AC POWER switch 1DS10 is set (momentarily) to RESET, or MASTER switch is setto OFF.

Table 5. Generator AC Faults, MEP 83-360A Only.

Fault Protective Fault lamp Indication
Volt- Current for CURRENT LIMIT SELEC- Action O:”O!'Ca}'onlt ('atcr;edl)tafter
age/Fre- TOR Switch Settings uring fau au
quency 10KW 20 KW 30KW 45KW
(36A/0Q) | (72A/@) | (108A/D) | (162A/Q)
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS - CONTINUED

Table 5. Generator AC Faults, MEP 83-360A Only. — Continued

Voltage >10, <45 >20, <45 >30, <25 None (Referto | None None
Normal note)
(111%8' >45 >45 >45 >45 | Field excitation | OVER UNDER
vrms) removed after | CURRENT | VOLTAGE
30 seconds after 5 second
delay
Voltage <10 <20 <30 <45 AC contactor None UNDER
<108 vrms >10. <45 >20. <45 >30. <45 opened after 7 OVER VOLTAGE
: . ’ seconds
>45 >45 >45 >45 CURRENT
Voltage AC contactor None OVER
>118 vrms opened VOLTAGE
Frequency AC contactor None UNDER
<398 Hz opened FREQUENCY

VAC) and the GCU will open the AC contactor when current exceeds the values listed below:

NOTE: When voltage is within normal limits and output power is less than 45 KW, the generator will continue to
operate regardless of CURRENT LIMIT SELECTOR switch setting. The GCU will reduce field excitation to reduce
generator voltage as currentincreases above the selected limit. The voltage will drop below the normal limit (104 +4

CURRENT LIMIT SELECTOR Switch Setting Actual Current Limit
10 KW (36A/Q) 13.25 to 14.35 KW (48 to 52 A/Q)
20 KW (72 A/Q) 26.5 t0 28.7 KW (96 to 104 A/Q)
30 KW (108 A/Q) 39.75 10 42.78 KW (144 to 155 A/Q)

NOTE: > indicates greater than, < indicates less than, < indicates equal to or less than.

Table 6. AC Faults, MEP 83-360D/E Only.

Fault Fault lamp Indication
Voltage/ Current for CURRENT LIMIT SELEC- Protective d'”‘.j'ca;"’“lt g-fftc?edlz
Frequency TOR Switch Settings Action uring Fau ertau
17 Kva 38 Kva 59 Kva 90 Kva None (Refer
to note)
Voltage >50, >110, >170, None (Refer None None
Normal <191 <191 <191 to note)
(108-118 [ _4gq <191 <191 <191 | Field excitation | OVER UNDER
vrms) removed after | CURRENT | VOLTAGE
30 seconds after 5 second
delay
Voltage AC contactor None OVER
>108 vrms opened VOLTAGE
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LOCATION AND DESCRIPTION OF MAJOR COMPONENTS — CONTINUED
Table 6. AC Faults, MEP 83-360D/E Only. — Continued

Frequency AC contactor None UNDER
<375Hz opened FREQUENCY
NOTE:
TBD
CURRENT LIMIT SELECTOR Switch Setting
17 KVA 38.4 (48.0 KVA) Cont

38 KVA 30.0 KW (37.5 KVA) cont with 250 ampres 28 VDC output for TRU
59 KVA 66.0 KW (82.5 KVA) for 30 seconds
90 KVA <191

EQUIPMENT DATA
Refer td WP 0004 00

0003 00-19/20 blank
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POWER UNIT, AVIATION, MULTI-OUTPUT GTED ELECTRICAL,
HYDRAULIC, PNEUMATIC (AGPU)
WHEEL MOUNTED, SELF-PROPELLED, TOWABLE
AC - 400 HZ, 3 PH, 0.8 PF, 115/200 V
DC - 28 VOLT
PNEUMATIC - 60 LBS/MIN. AT 40 PSIG
HYDRAULIC - 15.2 GPM AT 3300 PSIG
LIN: P44627
PART NO. 83-360A NSN 1730-01-144-1897 (MEP 83-360A)
EIC: UEG
PART NO. 83-360D NSN 1730-01-466-9371 (MEP 83-360D)
EIC: UDG
PART NO. 1024250 NSN 1730-01-552-2313 (MEP 83-360E)
EIC: UDH

EQUIPMENT DATA

EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES

Refer td WP 0002 00
LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

Refer tqg WP 0003 00
EQUIPMENT DATA

DIFFERENCES BETWEEN MODELS
Model Number MEP 83-360A

MEP 83-360A is the original AGPU having a combined AC/DC generator and for which this technical manual was orig-
inally written. There are two sets of serial numbers for the AGPU. Serial numbers for 001 through 659 were produced
by what is now BAE Systems, Ontario, CA. Serial numbers 1001 through 1155 were produced by Engineered Air Sys-
tems, St. Louis, MO.

1.  Battery Charger: Serialnumber 001, 002, 004, 005, and 009 have 20 amp battery chargers instead of the 50 amp
battery chargers supplied by with all other AGPUs.

2. Mounting Hardware: There are minor differences in component mounting hardware (screws, nuts, rivets) and
frame and housing components (doors, panels, covers) between the AGPU serial numbers 001 through 020,
and serial numbers 021 and on. These differences should be noted prior to any maintenance or repair actions.

3.  Locatingthe CURRENT LIMIT SELECTOR switch to the 30 KW setting in addition to the 45 KW setting, will cause
the surge control valve to open on serial numbers 1012, 1032, and 1036 through 1155. The continuous bleed of
GTE compressor output through a 1/4 inch diameter hole in the union at the input to the surge control valve has
also been eliminated on these same serial numbered AGPUs.

Model Number MEP 83-360D

MEP 83-360D, this new Model Number has been assigned to selected AGPUs used to support the AH-64D, Long-

bow Apache helicopter that have been modified by MWO 1-1730-229-50-2 to upgrade the 400 Hertz, AC, output and

the gas turbine engine performance. The upgraded AGPU has a new AC generator, a modified Generator Control Unit

(GCU), a Transformer Rectifier Unit (TRU), a modified exhaust ejector, and associated wiring changes. Serial numbers

are not changed when MWO 1-1730-229-50-2 is applied. Part numbers are not changed when MWO 1-1730-229-50-4

is applied.

1.  The primary hardware change incorporated by MWO 1-1730-229-50-2 is a replacement of the generator, which
has a combined 37.5 KVA AC and 700 amp DC output, with 48 KVA AC alternator. The MEP 83-360D/E alterna-
tor is also a self-cooled, continuous duty, self-excited, brushless unit, but doesn’t have the two windings used to
provide 28 VDC output. The rectangular box on the top of the alternator is eliminated. It contained the DC output
terminals and the Generator Control Unit (GCU) connector, which is located onto the primary housing of the AC

0004 00-1



0004 00 T™M 1-1730-229-40

EQUIPMENT DATA - CONTINUED

alternator. The connections to the output terminals are changed to maintain the proper direction of rotation. (Re-
fer to WP 0065 00] Figure 1.)

The GCU has been modified to control the larger capacity AC alternator. While the current limits may change, this
modified GCU cannot be used with the combined AC/DC generator on P/N MEP 83-360A. Since AC power is still
needed, even when only DCis being supplied by the TRU, the CURRENT LIMIT SELECTOR switch is rewired so
that the GCU is always monitoring the AC output.

An aircraft (AH-64A) type, 400 Hertz to 28 VDC, Transformer Rectifier Unit (TRU) is used on the MEP 83-360D/E
to power the battery charger, the 60 Hertz inverter and to start or service DC aircraft. The TRU is mounted to the
inside of the DC cable storage bay. A rubber flap is attached to the lid to reduce exposure of the TRU to rain or
snow. The TRU output is connected to the DC contactor as shown on[FO 5| DC Power Generation and Control
System Schematic/Wiring Diagram.

The exhaust ejector assembly on the MEP 83-360D/E has also been modified to reduce the back-pressure.

The continuous bleed of GTE compressor output on all P/N MEP 83-360D/E, is plugged and the jumper installed
on the current limit switch for serial numbers 1012, 1032, and 1036 through 1155 is removed. The surge control
valve opens only when the CURRENT LIMIT switch is set at the AH-64D/90KVA setting. The setting of the pneu-
matic system switch no longer controls the function of the surge control valve. A muffler has been added to the
outlet of the surge control valve.

The marking on the current limit selector on the control panel have been changed to identify the higher AC lim-
its and to indicate that the DC current limiting is no longer used and DC VOLTAGE FAULT indicator has been dis-
abled. The TRU has only limited output. A"CONT. 350 AMP" labels has been applied to the control panel to indi-
cate the reduced DC output. A"MAX. CONT. 133%" label has been applied to indicate the increased AC rating.

Model Number MEP 83-360E

NOTE

There are only minor changes with the exterior of the AGPU. The MEP 83-360D/E can be
identified by a common identification plate located just below the nameplate and revised
labeling the control panel. The TRU can be seen on the upper left of the DC storage area, just
under a 7-inch flexible flap.

Model Number MEP 83-360A and MEP83-360D/E are affected by MWO 1-1730-229-50-4. MWO 1-1730-229-50-4
consists of numerous field upgrades and is intended to standardize all AGPUs currently used in the field. All
maintenance technicians need to follow the maintenance procedures marked as MEP 83-360E, when performing
maintenance or servicing the modified AGPUs. Listed below is a brief description of the items affected by MWO
1-1730-229-50-4:

1.

2.

Exhaust Installation procedures and new part numbers from TB 1-1730-229-30-1 have been incorporated into
the technical manuals.

Exhaust outlet cover modification, installation and maintenance procedures have been incorporated into the
technical manuals. New exhaust cover outlet cover deflects exhaust gases away from operator during AGPU
startup.

Battery and battery compartment have been changed to accommodate two 12 volt Optima batteries. Battery in-
stallation procedures and part numbers have been changed in the technical manuals.

Electrical wiring and new 60 Hz 800 watt power inverter have been installed. Power inverter installation proce-
dures, wiring diagrams and part numbers have been changed in the technical manuals.

Relocating Emergency Stop Switch. All related items such as maintenance procedures, wiring diagrams and part
numbers have been changed in the technical manuals.

Fork Lift Beams. New wider beams have been added to accommodate more forklifts. All related items such as
maintenance procedures, wiring diagrams and part numbers have been changed in the technical manuals.
Tongue Assembly. Stronger tongue assembly with more support has been added to reduce failure rate. All re-
lated items such as maintenance procedures, wiring diagrams and part numbers have been changed in the tech-
nical manuals.
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EQUIPMENT DATA - CONTINUED

8.  Electric Brake Assembly and all related items such as maintenance procedures, wiring diagrams and part num-
bers have been changed in the technical manuals.

Table 1. Equipment Data.

Aviation Ground Power Unit (AGPU)

Manufacturer (Serial No. 0001-0659) BAE System Aircraft Controls, Inc. (Cage
63631)
Manufacturer (Serial No. 1001-1155) Engineered Air Systems, Inc. (Cage 90598)
Operating Environment Capabilities
Temperature: -65 to 95 °F (-54 to 35 °C), up to 10,000 feet
(3048m) elevation

-6510 107 °F (-54 to 42 °C), up to 5,000 feet
(1524m) elevation

-651t0 125 °F (-54 t0 52 °C) at sea level

AC voltage output 400 Hertz, 3 phase, 0.8 power factor,
115/200v 4-wire output cable, 60 foot (18.3m)
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EQUIPMENT DATA - CONTINUED

Table 1. Equipment Data. — Continued

MEP 83-360A:
NSN: 1730-01-144-1897
30 KW continuous (45 KW for 30 seconds) with no DC.
27.5 KW continuous with 50 amperes DC from battery charger
MEP 83-360D:
NSN: 1730-01-466-9371
38.4 KW (48.0 KVA) continuous.
30.0 KW (37.5 KVA) continuous with 250 amperes 28 VDC output from the TRU
66.0 KW (92.5 KVA) for 30 seconds
DC power output
2-wire output cable, 60 foot (18.3m)
MEP 83-360E:
38.4 KW (48.0 KVA) continuous
30.0 KW (37.5 KVA) continuous with 350 amperes 28 VDC output from the TRU
66.0 KW (92.5 KVA) for 30 seconds
DC power output:
2-wire output cable, 60-foot (18.3 m)
MEP 83-360A:
NSN: 1730-01-144-1897
28 VDC, 700 amperes (1,000) amperes for 30 seconds) with no AC
28 VDC, 50 amperes from battery charger with 27.5 KW AC
MEP 83-360D:
NSN: 1730-01-466-9371
DC power output:
350 amperes continuous at 26 volt minimum
350 amperes continuous at 25 volts minimum
500 amperes for 1 minute
1000 amperes for 5 seconds
MEP 83-360E
NSN: 1730-01-552-2313
DC power output:
350 amperes continuous at 26 volt minimum
350 amperes continuous at 25 volts minimum

500 amperes for 1 minute

0004 00-4



T™ 1-1730-229-40

0004 00

EQUIPMENT DATA - CONTINUED

Table 1. Equipment Data. - Continued

1000 amperes for 5 seconds
Pneumatic Output (MEP 83-360A, MEP 83-360D/E)
60 Ib/minute at 40 psig (sea level) - Temperature 450 °F (232 °C)
26.5 Ib/minute at 24 psig, 10,000 feet (3048m) altitude - Temperature 420 °F (232 °C)
3.5inch (8.9 cm) diameter output hose, 30 ft. length (9.1 m)
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EQUIPMENT DATA - CONTINUED
Table 1. Equipment Data. — Continued

Hydraulic Output (MEP83-360A, MEP 83-360D/E)

15.2 gpm at 500 to 3,300 psig
Hydraulic fluid or MIL-PRF-83282 or MIL-PRF-5606
40 feet (42 feet CH-47 only) pressure and return hoses
Aircraft Interface — single or dual connections
Operating Altitude: Up to 15 degrees horizontal from any azimuth
Noise Level
Less than 85 dBA at 23 foot (7m) radius
Less than 90/96 dBA at operator panel
Less than 103/105 dBA at GTE air inlet
Capacities (Liquids)
Fuel Tank: 65 gallons (246 liters)
Engine Oil Sump: 2.3 quarts (2.2 liters)
Hydraulic System: 9 gallons (34 liters)
Dimensions and Weights
Overall length: 90 inches (229 centimeters)
Overall width: 58 inches (147 centimeters)
Overall height: 60 inches (152 centimeters)
Weight empty: 3550 pounds (1610 kilograms)
Weight filled-fluid: 4275 pounds (1939 kilograms)
Shipping weight: 3620 pounds (1642 kilograms)
Cubage 181 cubic feet (5.1 cubic meters)
Engine (MEP 83-360A, MEP 83-360D/E)
Manufacturer: Honeywell International Inc./Honeywell Div, Engine Systems & Services (CAGE 99193)
Model: GTCP36-50 (H)
Type: Gas Turbine Engine (GTE), Pneumatic and Shaft Power
Dry Weight: 130 pounds (59 kilograms)
Dimensions
Height: 24.8 inches (63 centimeters)
Length: 32.8 inches (83.3 centimeters)
Width: 20.8 inches (52.8 centimeters)
Shaft Horse Power (shp) (sea level)
With bleed air: 46 SHP minimum
Without bleed air: 62 SHP minimum
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Table 1. Equipment Data. - Continued

Engine Speeds

Nominal full-load governed speed: 58,737 rpm (100 percent)

Full-load governed speed limits: 58,167 to 59,034 rpm (99 to 100.5 percent)
Gearcase output drive pads

Generator drive pad: 9,000 rpm

Hydraulic pump drive pad: 8,000 rpm
Electrical system voltage

28 VDC nominal

Lubrication system
Oil: MIL-PRF-23699 or MIL-PRF-7808
Capacity: 2.3 U.S. quarts (2.2 liters)
Filter: Replaceable element
Starter Motor
Voltage: 28 VDC nominal
Current: Approximately 850 amperes initial start to approximately 200 amperes at 60% GTE rotor speed

Automatic Shutdown features:

Overspeed: 110 £1 percent (68,587 rpm)

Overtemperature: 1300 °F (704 °C) above 60% rotor speed; 1255 °F (679°C) at 100% speed
Overcurrent: 4.0 amperes maximum

Low Qil Pressure (10 seconds above 95%): 31 psig minimum (normal 45 £10 psig)
High Oil Temperature (1 second delay): 275 °F (135 °C) maximum

Loss of EGT sensing (1 second delay):

Loss of rpm sensing (1 second delay):

Fuel
MIL-T-5624, Grade JP-4 -6510 135 °F (54 to 57 °C)
MIL-T-5624, Grade JP-5, or MIL-T-83133, Grade JP-8 -40t0 135 °F (40 to 57 °C)
Commercial Jet A -40t0 135 °F (40to 57 °C)
*Sea level, 115 °F (46 °C) at 10,000 feet (3048m)
Emergency Fuel (25 hrs maximum) Diesel MIL-G-5572 or W-F-800
Fuel Consumption (approximate)
With bleed air 125 Ib/hr (19 gph)
Without bleed air 110 Ib/hr (17gph)
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Table 1.

Exhaust Gas Temperature Limits

Allowable below 60% rotor

Allowable above 60% rotor speed
Allowable at 100% speed

Equipment Data.

— Continued

1600 °F (871 °C) for 30 seconds maximum
speed during start cycle

1600 to 1800 °F (871 t0 982 °C) for 2 seconds
maximum

1300 °F (704 °C) maximum
1255 °F (679 °C) maximum

Battery (MEP 83-360A, MEP 83-360D/E)

Standard: Optima gel type Model-34/78 (Red Top) (2 each)

Optional: Aircraft lead-acid (1 each)
Optional: Aircraft NiCad (1 each)

12 VDC, 800 CCA, P/N 8002-250
24 VDC, 40 amp-hour, P/N CB24-382E
24 VVDC, 34 amp-hour, P/N M81757/9-2

Battery Charger (MEP 83-360A, MEP 83-360D/E)

Manufacturer

Leland Electrosystems, Smith Industries, Aerospace (CAGE 07639)

Model

DSH831-1A
Voltage

Output selectable at 28.5, 30.5, or 32 VDC

Output
50 amperes nominal battery

20 amperes nominal control circuits

Generator and Generator Control Unit (GCU)

Manufacturer

Leland Electrosystems, Smith Industries, Aerospace (CAGE 07639)

MEP 83-360A (only)
AGH815-1 (Generator)
CSV 3370-2 GCU

Rated-continuous duty, single mode

MEP 83-360D and MEP 83-360E (only)
AGH838-3 (Alternator)
CSV 3370-3 GCU

Rated-continuous duty, single mode

0004 00-8
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EQUIPMENT DATA - CONTINUED

Table 1. Equipment Data. - Continued

Transformer Rectifier Unit (TRU), (MEP 83-360D and MEP 83-360E (only)

Manufacturer

Allied Signal Inc., Aerospace Equipment Systems (CAGE 83298)
Model

9B40-15D
Output

350 amperes continuous at 26 volts minimum

350 amperes continuous at 25 volts minimum

500 amperes for 1 minute

1,000 amperes for 5 seconds
TRU features

Silicon diode rectifiers

Fan cooled continuous duty

22 amp input at 350 amp output (85% efficiency)

1.5 volt maximum ripple

Auxiliary Fuel Pump (MEP 83-360A, MEP 83-360D/E)

Manufacturer

Weldon Tool Company (CAGE 64560)
Model

A8016-B
Type

Electric motor (28 VDC) driven, continuous duty, 3A max
Output

20 psi

Auxiliary Fuel Filter (MEP 83-360A, MEP 83-360D/E)

Manufacturer

Raycor Division, Parker Hannifin Corporation (CAGE 55752)
Model

660R-10
Filtering

10 micron
Element

Replaceable cartridge (R60T)

0004 00-9
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Table 1. Equipment Data. — Continued

Air Cleaner (MEP 83-360A, MEP 83-360D/E)

Manufacturer

PALL Aeropower Corporation (CAGE 60047)
Model

AE-A212-4
Type

Inertial particle separator type, bleed air scavenged

Hydraulic Pump (MEP 83-360A, MEP 83-360D/E)

Manufacturer

Triumph Inc. (CAGE 57850)
Model

411612-3
Type

Axial Piston, variable displacement, pressure compensated
Output

500 to 3400 psig at 15.2 gpm at aircraft interface (SAE-AS5440, Type II)

Hydraulic Module (MEP 83-360A, MEP 83-360D/E)

Manufacturer

Pnuedraulics Incorporated (CAGE 06177)
Model

06177-83-14631
Reservoir

Vented through dryer. 9 gallon capacity

Suction Fill System
4 gpm from 55 gallon drum
Filtration
High pressure: 2 micron absolute at 20 gpm.

Return: 5 micron at 20 gpm

0004 00-10
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Table 1. Equipment Data. - Continued

Running Gear
Wheel mounted, pneumatic tires (P195/75R 15, or equivalent)
Tire Pressure 35 psig
Tow Bar, pintle heights between 6 and 28 inches (15 to 71.12 cm) above ground
Tow Speeds:
20 mph (32 kph) maximum on improved road surfaces
10 mph (16 kph) maximum on rough unimproved terrain

Turning radius approximately 11 feet (3.4 m)

Parking brake on rear wheels only
Ground clearance 7 inches (18 cm) under axles
Propulsion
28 VDC, 3 hp drive motor, 83-14520 (CAGE 63631) with electric brake, 304198-32 (CAGE 4V298)
Variable speed 0 to 3 mph on level terrain, 1/2 mph on 15 degree slope
Manual clutch
Twist-grip speed/direction control, spring loaded to off

Dead-man control

0004 00-11



T™ 1-1730-229-40

0004 00

EQUIPMENT DATA - CONTINUED

NN
| //zaW////M/

MS031287

Sheet 1 of 3).

(

Location of Stenciling and Instruction Plates

Figure 1.

0004 00-12



~

n
[}
2
o
o
c
o
)
o
>
—
s
17
c
°
<
®©
o
c
[
c
[0}




0004 00 T™M 1-1730-229-40

EQUIPMENT DATA - CONTINUED
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Figure 1. Location of Stenciling and Instruction Plates (Sheet 3 of 3).

Table 2. Stenciling Nomenclature and Instruction Plates.

Reference Nomenclature Character Size (inches) (Color
- Black)
1 MANUAL COMPARTMENT 5
2 CONTROL PANEL 5
3 JP-4/JP-8 FUEL 65 GAL 5
4 INSTRUCTION PLATE (INSIDE —
DOOR)

0004 00-14
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Table 2. Stenciling Nomenclature and Instruction Plates. — Continued

Reference Nomenclature Character Size (inches) (Color
- Black)

GROUND 5
BATTERY CHARGER ACCESS 5
CLUTCH LEVER 5
PULL TO DRIVE
PUSH TO TOW

8 IDENTIFICATION PLATE —

8A MWO ID PLATE (MEP 83-360D and —
MEP 83-360E (only)

9 BATTERY VENT (MEP 83-360A only) 5

10 BATTERY 5

11 TP 35 5

12 28VDC 5

13 115 VAC 5
1 PHASE 400 HZ

14 FUEL VALVE 5
INT
OFF EXT

15 ELECTRICAL TRAYS

16 AIR CLEANER
EXHAUST ACCESS

17 DO NOT BLOCK 5

18 HYDRAULIC FILTERS 5

19 SLAVE RECEPTACLE 5

20 HYDRAULIC CONTROL 5
PANEL

21 INSTRUCTION PLATE (HYD —
CONTROLS)

22 CAUTION 1.0

23 ENGINE 5
EXHAUST

24 ENGINE AIR INTAKE

25 ENGINE ACCESS

26 PREHEAT

0004 00-15
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EQUIPMENT DATA - CONTINUED

Table 2. Stenciling Nomenclature and Instruction Plates. — Continued

Reference Nomenclature Character Size (inches) (Color
- Black)
ACCESS
27 EMERGENCY 1.0
STOP
28 FUEL-2/3 5
29 FUEL-1/3 5
30 HOT 5
31 OFF 5
BRAKE
ON
32 FIRE 1.0
EXTINGUISHER
33 AC. CABLE
34 CG
35 PNUEMATIC HOSE (DC/AC
INVERTER)
36 D.C. CABLE
37 CAUTION
ENGINE BLEED AIR
40 PSIG, 400°F
38 EXHAUST ACCESS .5
39 ENGINE ACCESS 5
40 HYDRAULIC PUMP ACCESS 5
41 FUEL HOSE AND NECK ACCESS .5
42 FUEL DRAIN 5
VALVE
43 DO NOT 5
TOW WHEN
LIGHTED
CLUTCH
ENGAGED
44 CAUTION .5
HIGH INTENSITY NOISE .25

HEARING PROTECTION

0004 00-16
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Table 2. Stenciling Nomenclature and Instruction Plates. — Continued

Reference Nomenclature Character Size (inches) (Color
- Black)
REQUIRED
45 CAUTION 5
DISENGAGE .25
DRIVE CLUTCH .25
BEFORE .25
TOWING .25
46 FORWARD —~REVERSE .25
47 MWO APPLIED IDENTIFICATION 5
PLATE
48 FORKLIFT POCKET 5
49 ENGINE ACCESS DOOR 5
50 ENGINE COMPARTMENT 5
PREHEAT DOOR
51 FUEL FILL 5
52 TIEDOWN 5
53 TRU 5
54 DO NOT BACKWITH VEHICLE 5
55 TIE DOWNS 5
56 TOW BAR RELEASE 5
57 LIFT POINT 5
58 UNIVERSAL IDENTIFICATION —
Table 3. Torque Specifications.
Item Torque Required Work Package
Igniter Plug 100 inch-pounds WP 0090 00
Igniter Plug Lead 35 inch-pounds WP 0091 00
Ignition Unit Mounting Bolts 50 inch-pounds WP 0092 00
Starter Assembly Mounting Bolts 100 inch-pounds WP 0093 00
Oil Filter Cover Mounting Bolts 50 inch-pounds WP 0089 00
Combustor Assembly Bolts 50 inch-pounds WP 0097 00
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0004 00 T™M 1-1730-229-40

EQUIPMENT DATA - CONTINUED

Table 3. Torque Specifications. — Continued
Item Torque Required Work Package
Fuel Control Unit (FCU) Clamp Nut 20 inch-pounds
Fuel Nozzle Mounting Bolts 50 inch-pounds
Load Control Valve (LCV) clamp nut 20 inch-pounds
Hydraulic Pump Mounting Nuts 190 inch-pounds
Wheel Nuts 45 foot-pounds
Engine Mounts 50 foot-pounds
Hydraulic Hose (AN-6) Coupling Nuts 210-230 inch-pounds
Hydraulic Hose (AN-12) Coupling Nuts 900 to 1,000 inch-pounds
Hydraulic Hose (AN-20) Coupling Nuts 1,520 to 1,680
inch-pounds
Generator Mounting Nuts 280 to 300 inch-pounds
Starter Housing to End Bell Bolts 25 to 30 inch-pounds
Hydraulic Tube Fittings 135 to 150 inch-pounds
Hydraulic Reservoir Coupling Nut 900 to 1,000 inch-pounds
Hydraulic Tube Fittings 450 to 500 inch-pounds
Hydraulic Tube Fittings 1,200 to 1,400
inch-pounds
Hydraulic Tube Fittings 1,200 to 1,400
inch-pounds
Hydraulic Tube Fittings 900 to 1,000 inch-pounds
Swivel Nut 450-500 inch-pounds
Hydraulic Tube Fittings 1,200 to 1,400
inch-pounds
Manual Fill Reducer 650 to 700 inch-pounds
Hydraulic Tube Fittings 450 to 500 inch-pounds
Hydraulic Tube Fittings 135 to 150 inch-pounds
Engine Housing Scroll Bolts 50 to 55 inch-pounds
Engine Housing Bolts 55 to 60 inch-pounds
Engine Inlet Screen Nuts 20 to 25 inch-pounds
Engine Hourmeter Bracket Bolts 30 to 35 inch-pounds [WP 0095 00fWP 0018 00|
Thermocouple Bolts 30 to 35 inch-pounds
Speed Sensor Bolts 30 to 35 inch-pounds
Fuel Solenoid Bolts 30 to 35 inch-pounds
Hourmeter Screws 30 to 35 inch-pounds [WP 0095 00{WP 0018 00|
Ignition Unit Bolts 45 to 50 inch-pounds
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Table 3. Torque Specifications. — Continued
Item Torque Required Work Package
Igniter Plug 95 to 100 inch-pounds
Igniter Plug Leads 30 to 35 inch-pounds
Axle U-Bolts 55 to 60 foot-pounds
Chain Drive Bolts 35 to 40 foot-pounds
Drive Pinion Shaft Nut 45 to 50 foot-pounds
Drive Chain Adjustment Nut 20 to 25 inch-pounds
Chain Housing Bolts 35 to 40 foot-pounds
Fuel Filter FCU Bolts 10 to 15 foot-pounds

0004 00-19/20 blank
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POWER UNIT, AVIATION, MULTI-OUTPUT GTED ELECTRICAL,
HYDRAULIC, PNEUMATIC (AGPU)
WHEEL MOUNTED, SELF-PROPELLED, TOWABLE
AC - 400 HZ, 3 PH, 0.8 PF, 115/200 V

DC - 28 VOLT

PNEUMATIC - 60 LBS/MIN. AT 40 PSIG
HYDRAULIC - 15.2 GPM AT 3300 PSIG

LIN: P44627

PART NO. 83-360A NSN 1730-01-144-1897 (MEP 83-360A)

EIC: UEG

PART NO. 83-360D NSN 1730-01-466-9371 (MEP 83-360D)

EIC: UDG

PART NO. 1024250 NSN 1730-01-552-2313 (MEP 83-360E)

EIC: UDH

DESCRIPTION OF CONTROLS AND INDICATORS

EQUIPMENT CHARACTERISTICS, CAPABILITIES, AND FEATURES
WP 0002 00
LOCATION AND DESCRIPTION OF MAJOR COMPONENTS

WP 0003 00
EQUIPMENT DATA

CONTROLS AND INDICATORS

TM 1-1730-229-13, Operator Instructions will describe the use and function of operating controls and indicators. Learn
the locations and function of all controls and indicators before operating the AGPU.

MEP 83-360A (ONLY)

MEP 83-360D (ONLY)
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@
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Figure 1.
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Control Panel.

MEP 83-360E (ONLY)
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EQUIPMENT DATA - CONTINUED

Table 1.

Control Panel, Controls and Indicators..

Control/Indicator

Function

MASTER switch (S2)

DRIVE switch (S3)

DRIVE indicator (DS1)

Two position (ON-OFF) toggle switch (guarded). Controls DC power
(battery or charger) to all DC power control systems, except slave re-
ceptacle.

Two position (ON-OFF) toggle switch. Controls DC power to propul-
sion system motor speed controller. DC power is available when mas-
ter switch is on, clutch is engaged, tow bar is lowered, speed/direction
control grip actuated, DEADMAN switch pressed, and motor thermal
switch closed.

Green indicator light. llluminates when DRIVE switch, MASTER
switch, BATTERY OUTPUT or DC POWER switch are on, and clutch
is engaged.

Lights Section
7.5 Circuit breaker (CB1)

PRESS TO TEST switch (S4)

PANEL lights switch (S6)

UTILITY lights switch (S7)

7.5 AMP push-pull circuit breaker. Protects against overloads in light-
ing, fuel indication, and pneumatic control circuits.

Push-button switch. Tests all control panel indicator lights. DC voltage
is available when MASTER SWITCH and 7.5 circuit breaker are on.

Three position (BRT/OFF/DIM) toggle switch. Controls intensity of
lights above control panel, and shuts lights off.

Three position (BRT/OFF/DIM) toggle switch. Controls intensity of
lights in engine compartment, fuel receiver, and hydraulic control
panel, and shuts lights off.

GTE Section
10 amp Circuit breaker (CB2)

ENGINE CONTROL switch (S1)

STARTER ON indicator (DS2)

EGT °F X100 meter (M1)

HIGH EGT indicator (DS3)

10 amp push-pull circuit breaker. Protects against overloads in engine
DC circuits.

Three position (STOP/RUN/START) rotary switch. Switch is spring
loaded to return to RUN position when released from START position.
START position (momentary) - Applies battery voltage to GTE start re-
lay. Battery voltage is available when MASTER SWITCH and GTE 10
amp circuit breaker are on.

RUN position - Holds start relay energized, which maintains voltage to
ECU.

STOP position - De-energizes GTE start relay.

Green indicator light. llluminates when GTE starter contact is ener-
gized.

0to 18 °F X100 (0 to 1800 °F) scale. Green band below 1275 °F, yellow
band at 1275-1295 °F, and red band above 1295 °F. Indicates GTE ex-
haust gas temperature (EGT) in °F.

Red warning indicator light. llluminates if GTE is shut down because of
high GTE.

0005 00-2
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EQUIPMENT DATA - CONTINUED

Table 1.

Control Panel, Controls and Indicators.. — Continued

GTE Section
%RPM meter (M2)

OVER SPEED indicator (DS4)
OVER SPEED indicator (DS4)
LOW FUEL indicator (DS5)

LOW FUEL PRESS indicator (DS6)
INLET FILTER (AIR CLEANER)
BLOCKED indicator (DS8)

HI OIL TEMP indicator (DS9)

LOW OIL PRESS indicator (DS10)

COMPT/GEN HI TEMP indicator (DS11)

CONTROL SHORT indicator (DS12)

0to 120% linear scale. Green band at 95-105%, and red band above
108%. Indicates GTE speed as percentage of governed speed.

Red warning indicator light. llluminates if GTE shuts down because of
overspeed.

E (empty) to F (full) scale with 1/8-tank divisions. Indicates fuel level. F
(full) = 65 gallons

Amber caution indicator light. llluminates when 15 to 30 minutes of fuel
remain.

Red warning indicator light. llluminates if GTE shuts down because of
low fuel pressure (no output from auxiliary fuel pump).

Amber caution indicator light. llluminates if GTE inlet air flow is re-
stricted, causing bypass door to open.

Red warning indicator light. llluminates if GTE shuts down because of
high oil temperature.

Red warning indicator light. llluminates if GTE shuts down because of
low oil pressure (Oil pressure must below 12 psig for 10 seconds after
GTE rpm reaches 95% before GTE is shut down).

Amber caution indicator light. llluminates if electrical bay temperature
or generator AC winding temperature is high.

Red warning indicator light. llluminates if GTE shuts down because of
overcurrent condition in ECU circuits (overcurrent condition must exist
for 3 seconds before ECU shuts down GTE).

BATTERY 24 VDC Section

BATTERY VOLTAGE meter (M4)

STARTER CURRENT meter (M5)

BATTERY CHG/DISCH meter (M6)

BATTERY OUTPUT switch (S5)

0 to 40 volt, with 2 volt divisions. Green band at 24-32 volts. Indicates
battery voltage when MASTER SWITCH is in ON position.

0to 12 AMPS x 100 (0-1200 AMPS) scale. Indicates GTE starter cur-
rent when starter is energized. (The starter can be run from the AGPU
battery or from an external source connected to the AGPU slave recep-
tacle.)

0 to 50 AMP discharge scale (yellow), and 0 to 50 AMP charge scale
(green) 5 AMP divisions). Indicates battery charge/discharge current.

Two-position (ON/OFF) toggle switch. Used to connect
battery/charger to external DC cable. (DC POWER switch must be
set to OFF.) Provides power to drive system, 110 vac inverter and
slave power to external equipment. Place in the off position when dc
power is not needed to prevent battery discharge.

0005 00-3



0005 00

T™M 1-1730-229-40

EQUIPMENT DATA - CONTINUED

Table 1. Control Panel, Controls and Indicators.. — Continued

BATTERY 24 VDC Section

CHRGR/BATT FAULT indicator (DS7)

Amber caution indicator light. Illuminates when battery charger output
is low (less than 50 milliamps), or if battery/charger transfer relay is not
energized.

DC 28 VDC Section
DC POWER switch (S12)

DC POWER indicator (DS21)
DC VOLTS meter (M11)

VOLTAGE FAULT indicator (DS18)

DC AMPS x 10 meter (M12)

OVER CURRENT Indicator (DS19)

CURRENT LIMIT SELECTOR switch
(S11)

Three-position (ON/OFF/RESET) toggle switch. ON position - Ener-
gizes DC contactor to apply DC voltage to load. OFF position - de-en-
EgigodrdCajoniightor] I REBEE pusitorDResdaceOb diSddult logic

158 YSRE S LereE MBI ICE428 5. Red warning indicator

light. Indicates TRU or generator DC output voltage.

Red warning indicator light. On the MEP 83-360A AGPU only, illumi-
nates if GCU opens DC contactor, or removes generator field excita-
tion due to low or high voltage, high ripple, or an overcurrent condition.

0 to 120 AMP x 10 (0 to 1200 AMP) scale. Green band below 700
amps, yellow band at 700- 1000 amps, and red band above 1000
amps. On the MEP 83-360D AGPU, the green, yellow, and red bands
are no longer correct. A label "MAX CONT, 350 AMP" has been ap-
plied below this gauge to indicate the green band. The yellow band
should be from 350- 500 amps and the red bands should be above
500 amps.

Red warning indicator light. llluminates when current exceeds 1000
amps. (Current may exceed 1000 amps for 30 seconds when voltage
is in limits, or 4 to 7 seconds if voltage is low.) On the MEP 83-360D
AGPU, the current is not limited by the GCU. This is now used to in-
dicate an overheat condition in the TRU, which is an indication of DC
over current or cooling fan failure.

Rotary four-position switch (200A, 500A, 700A, and 1000A). Selects
generator maximum DC current output. On the 83-360D/E, the DC
side of this switch is not used. DC currentis limited only by the capacity
ofthe TRU. All DC settings have been removed. DC outputis available
at any of the newly marked A/C settings.

AC 115 VAC, 400 Hz Section

AC POWER switch (S10)

AC PHASE SELECT switch (S9)

Three-position (ON/OFF/RESET) switch. ON position - Energizes AC
contactor to apply AC voltage to load OFF position - de-energizes AC
contactor. RESET position - Resets GCU as fault logic circuit (extin-
guishes as red warning indicator lights).

Green indicator light. llluminated when AC contactor is closed.

0005 00-4
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Table 1.

Control Panel, Controls and Indicators.. — Continued

AC 115 VAC, 400 Hz Section

CURRENT LIMIT SELECTOR switch

AC VOLTS meter (M8)

OVER VOLTAGE indicator (DS14)

UNDER VOLTAGE indicator (DS15)

AC% LOAD meter (M9)

OVER CURRENT indicator (DS16)

AC HERTZ meter (M10)

UNDER FREQUENCY indicator (DS17)

Rotary switch with four AC positions (10 KW, 20KW, 30 KW, and 45
KW). Selects generatormaximum AC output for all phases. (If the
switch is set for 30 KW, the maximum output per phase is 10 KW, or
100% of the AC % LOAD meter.) On the MEP 83-360D, the AC current
limit selections are: 17 KVA, 38 KVA, 59 KVA (AH-64A/UH-60), and 90
KVA (AH-64D). When the CURRENT LIMIT SELECTOR switch is set
at 45 KWand 1000 AMP on the MEP 83-360A, or AH-64D/90 KVA on
the MEP 83-360D/E this switch also opens a surge control valve to
increase available shaft horsepower.

0to 150 volts scale. Green band at 108-118 volts. Indicates voltage of

selected phase.
Red warning indicator light. llluminates when GCU opens AC contac-

tor because of over voltage.

Red warning indicator light. llluminates when GCU opens AC contac-
tor or removes generator field excitation due to low voltage or an over-
current condition.

0 to 150% scale. Green band below 100% and yellow band above
100%. Indicates AC external load of selected phase. On the MEP
83-360D/E, the AC% LOAD readings are not correct. A label “MAX.
CONT. 133%” has been applied below this gage to indicate the contin-
uous AC output power rating of the upgraded units. The meter reads
correctly for the MEP 83-360A.

Red warning indicator light. Illuminates when load exceeds 45 KW
(162 amp, 1 phase) on the MEP 83-360A. On the MEP 83-360D/E,
this lightilluminates when the load exceeds 53 KW(191 amp, 1 phase).
(Load may exceed 45 KW for 30 seconds when voltage is in limits, or 4
to 7 seconds if voltage is low.)

350 to 450 Hz scale, green band at 393-407 yellow band at 375-393
and 407-425, and red band below 375 and above 425. Indicates fre-
quency on all models.

Red warning indicator light. llluminates when GCU opens AC contac-
tor due to under frequency on all models.

PNEUMATIC Section
PNEUMATIC POWER switch (S8)

PNEUMATIC POWER indicator (DS13)

PSIG PNEUMATIC gauge (M7)

FUEL SUPPLY SYSTEM

Two-position (ON/OFF) toggle switch (guarded). Activates GTE load
control valve (LCV). Also closes normally open (N. O.) dump solenoid
valve.

Green indicator light. llluminates when PNEUMATIC POWER switch
is on.

0to 100 PSIG scale. Green band at 24-60 psig. Indicates pressure in
pneumatic output hose.
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FUEL VALVE
INT

oFF L Ext

MS031291
Figure 2. Fuel Supply System.

Table 2. Fuel System, Controls and Indicators..

Control/Indicator Function

Fuel Valve Four position rotary valve (three positions only used).
Provides facility for operating engine on an external fuel
supply

HYDRAULIC CONTROL PANEL (ALL MODELS)

0005 00-6
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Hydraulic Control Panel (All Models).

Table 3. Hydraulic Control Panel, Controls and Indicators.

Key Control/Indicator Function
Electrical Panel

1 POWER switch (S1) Two position (ON/OFF) toggle switch (guarded).
Controls DC power to hydraulic module circuits.

2 POWER ON indicator (DS2) Green indicator light. llluminates when hydraulic
module POWER switch is set to on.

3 HR MTR running time indicator 5-digit time indicator. Indicates the hours
of hydraulic module operation. Starts when
POWER switch is set to on.

4 HI TEMP indicator (DS1) Red warning light. llluminates when hydraulic

0005 00-7
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Table 3. Hydraulic Control Panel, Controls and Indicators. — Continued

Key Control/Indicator Function

5 CIRCUIT BREAKER (CB1) 7.5 amp, push-pull, circuit breaker. Protects
against overloads in the panel light circuit and in
circuits controlled by POWER switch (S1).

6 240 °F indicator (DS3) Amber indicator light. llluminates when hydraulic
fluid temperature exceeds 240 °F (116 °C).

7 160 °F indicator (DS4) Amber indicator light. llluminates when hydraulic
fluid temperature exceeds 160 °F (71 °C).

8 PANEL LIGHTS switch (S2) Three position (BRT/OFF/DIM) toggle switch.
Controls panel lights.

9 SYSTEM READY indicator (DS5) Green indicator light. llluminates when hydraulic
fluid temperature exceeds 70 °F (21 °C).

10 REPLACE FILTER indicator (DS7) Amber indicator light. llluminates when hydraulic
fluid filters are dirty.

11 PRESS TO TEST LIGHTS switch Two position toggle switch. Spring loaded to
off (up) position. Tests all indicator lamps on
hydraulic control panel.

12 OUTPUT switch (S4) Two-position (ON/OFF) toggle switch (guarded).
Controls hydraulic power to load (aircraft) by
actuating output solenoid valve.

13 OUTPUT ON indicator (DS6) Green indicator light. llluminates when power is
applied to hydraulic fluid output solenoid valve.

Reservoir/Temperature Gauge

14 Hydraulic Fluid Temperature Gauge Round thermometer with needle pointer.
Indicates temperature of fluid in hydraulic
reservoir.

15 Reservoir Fill Level Gauge Glass tube containing hydraulic fluid from
reservoir. Indicates level of fluid in hydraulic
reservoir.

Output Pressure Gauge

16 OUTPUT PRESSURE gauge 0to 5,000 psi Bourdon tube gauge. Indicates

hydraulic fluid pressure.
Pressure Switch

17 PRESSURE switch Three-position (INCREASE/CENTER/DE-
CREASE) toggle switch. Spring loaded to center
position. Increases or decreases pressure ad-
justment at the hydraulic pump. Release switch
when desired pressure is obtained.

Return Manifold
18 SYSTEM FILL connector Male fitting. Fitting used for filling reservoir.

0005 00-8
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Table 3. Hydraulic Control Panel, Controls

and Indicators. — Continued

Key

Control/Indicator

Function

19

20

21

22

23

24

25

26

27

28

29

PUSH TO FILL valve

RESERVOIR selection valve

Hydraulic Manifold
RETURN fluid observation window/HP/LP

RETURN BLEED valve

RESERVOIR DRAIN valve

PRESSURE RELIEF valve

SYSTEM DRAIN connector

SYSTEM DRAIN valve

HIGH PRESSURE BLEED valve

GAUGE CALIB connector

GAUGE SHUTOFF valve

0005 00-9

Spring loaded, normally closed cartridge valve.
Opens and closes reservoir fill valve.

Four-port rotary valve. Two position (AGPU
and AIRCRAFT). Connects either the AGPU or
aircraft hydraulic fluid reservoir to pump input
line.

Site glass. Permits viewing fluid that passes
through RETURN BLEED valve. Site glass.
Permits viewing fluid that passes through HIGH
PRESSURE BLEED valve.

Cartridge shutoff valve (manual). Permits (when
open) bleeding of air bubbles from fluid return
circuit.

Cartridge shutoff valve (manual). Permits (when
open) draining the reservoir while retaining fluid
in remainder of system.

Adjustable relief valve (manual). Permits setting
of maximum system pressure allowable for the
specific aircraft being powered. Pump (with
pressure compensator) will maintain the fluid
pressure to which the PRESSURE RELIEF valve
has been set.

Threaded connector. Permits connection of drain
hose during reservoir or system draining.

Cartridge shutoff valve (manual). Permits (when
open) draining the system of fluid.

Cartridge shutoff valve (manual). Permits (when
open) bleeding of air bubbles from fluid in high
pressure circuit.

Threaded connector. Permits connection of
separate test gauge in parallel with OUTPUT
PRESSURE gauge for calibration when gauge
shutoff is closed.

Cartridge shutoff valve (manual). Isolates (when
closed) the OUTPUT PRESSURE gauge from
the high pressure lines. Applies (when open) high
pressure fluid to gauge to permit measurement.
If valve is in the OFF position, gauge will not
indicate any pressure at the start up of the GTE.
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Table 3. Hydraulic Control Panel, Controls and Indicators. — Continued

Key

Control/Indicator

Function

30

31

32

33

34

HIGH PRESSURE BYPASS valve

RETURN BYPASS valve

HIGH PRESSURE connector

RETURN connector

Vent Tube

ELECTRICAL TRAYS

0005 00-10

Cartridge shutoff valve (manual). Permits (when
open) routing high pressure fluid into the return
circuit without passing through the load select
valve and aircraft. Permits fluid warm-up prior to
applying hydraulic power to aircraft.

Two-position (OFF/BYPASS) rotary valve
(manual). In OFF position a 65 psi relief valve
is in the fluid return circuit. This back-pressure
is required when servicing certain aircraft. In
BYPASS position, the 65 psi relief valve is
bypassed and no back-pressure is provided.
Valve stays in the OFF position during normal
operations.

Male quick-disconnect fitting. Provides for
connecting the high pressure output hose to the
aircraft to be serviced, or to dual manifold.

Male quick-disconnect fitting. Provides for
connecting the low pressure return hose to the
aircraft being serviced, or to dual manifold.

Vents air for hydraulic reservoir.
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Figure 4.

MS031293

Electrical Trays.

Table 4. Electrical Trays, Controls and Indicators.

Key Control/Indicator Function
1 Upper Tray
2 BATTERY CHARGER 70AMP Circuit breaker. Protects against overloads in 50
amp section of battery charger.
3 BATTERY CHARGER 35AMP push-pull circuit Circuit breaker. Protects against overloads in 20
breaker (CB2) amp (control power) section of battery charger.
Lower Tray
Circuit breakers for OUTLETS, 115 VAC,400Hz 15 AMP push-pull circuit breakers. Protect
(CB3) against overloads in AC convenience outlets as
follows: CB3 (J1), CB4 (J2), CB5 (J3), CB6 (J4).
6 Circuit breakers for OUTLETS, 115 VAC,400Hz 15 AMP push-pull circuit breakers. Protect
(CB4) against overloads in AC convenience outlets as
follows: CB3 (J1), CB4 (J2), CB5 (J3), CB6 (J4).
7 Circuit breakers for OUTLETS, 115 VAC,400Hz 15 AMP push-pull circuit breakers. Protect

(CB 5)

0005 00-11

against overloads in AC convenience outlets as
follows: CB3 (J1), CB4 (J2), CB5 (J3), CB6 (J4).
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Table 4. Electrical Trays, Controls and Indicators. — Continued

Key Control/Indicator

Function

8 Circuit breakers for OUTLETS, 115 VAC, 400 Hz
(CB#6)

9 BATTERY CHARGER output selector switch
(S1)

10 Fuse (tow bar light) (F1)

11 115V/400 Hz

PROPULSION CONTROLS AND DEADMAN SWITCH

0005 00-12

15 AMP push-pull circuit breakers. Protect
against overloads in AC convenience outlets as
follows: CB3 (J1), CB4 (J2), CB5 (J3), CB6 (J4).

Three position (28.5 VDC, 30.5 VDC, and 32.0
VDC) rotary switch. Selects battery charger
output voltage. This switch should be set for the
type and condition of battery as indicated on tray
and below:

28.5VDC - for lead acid battery (hot or cold), or
NI-CAD battery (hot).

30.5VDC - for NI-CAD battery (normal).
32.0 VDC - for NI-CAD battery (cold).

Note: Cold, normal and hot refer to ambient
temperature ranges as follows:

Cold: -651t0 35 °F (-54t0 2 °C)
Normal: 35to0 80 °F (2to 27 °C)
Hot: 80 to 125 °F (27 to 52 °C)

2 AMP fuse. Protects against overload in
propulsion control circuits.

Convenience receptacles
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Table 5. Propulsion Controls and DEADMAN Switch, Controls and Indicators.

Key Control/Indicator

Function

1 DEADMAN switch (S2)

2 Tow Bar

3 Speed and direction control

4 DO NOT TOW light

5 Emergency Stop Switch (S2E)

6 Parking brake lever

7 Tow bar latch

8 Quick Release Pin

9 Clutch lever

0005 00-14

Push-button switch. Located on speed/direction
control assembly. Press-and-hold switch that
completes the connection of power to the
propulsion system.

Tow attachment to be used when towing AGPU
by ground vehicle.

Twist grips. Located on speed/direction control
assembly. Controls the speed and direction of
the AGPU by twisting the control grips in the
proper direction. To move the AGPU forward,
twist either grip as shown by arrow in Figure 5.
To move in reverse, twist either grip in opposite
direction. To stop the AGPU, release the grip,
allowing it to return to its spring-loaded centered
(OFF) position, and AGPU will coast to a stop.

Indicator light. Located on speed/direction
control assembly. llluminates when the clutch
mechanism is engaged.

Push-button switch (red). Located on front of
AGPU. De-energizes ECU and results in engine
shutdown. Also shuts down electrical, hydraulic,
and/or pneumatic outputs (does not shut down
battery output).

Pull-to-release lever. Located on lower right front
of AGPU. Sets the rear wheel brakes. Brakes
are applied when the lever is in the horizontal
position and disengaged when the lever is raised
to the vertical position.

Manual latch. Foot operated latch. Releases tow
bar from vertical stowed position.

Used to lock Drive Clutch Lever in position
(DRIVE/TOW)

Manual lever. Located on rear axle assembly.
Connects drive (traction) motor power to rear
axle. To engage clutch, Quick release pin must
be removed and clutch lever pulled toward the
rear. Pushing the lever forward and installing the
quick release pin disengages the drive.
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POWER UNIT, AVIATION, MULTI-OUTPUT GTED ELECTRICAL,
HYDRAULIC, PNEUMATIC (AGPU)
WHEEL MOUNTED, SELF-PROPELLED, TOWABLE
AC - 400 HZ, 3 PH, 0.8 PF, 115/200 V
DC - 28 VOLT
PNEUMATIC - 60 LBS/MIN. AT 40 PSIG
HYDRAULIC - 15.2 GPM AT 3300 PSIG
LIN: P44627
PART NO. 83-360A NSN 1730-01-144-1897 (MEP 83-360A)
EIC: UEG
PART NO. 83-360D NSN 1730-01-466-9371 (MEP 83-360D)
EIC: UDG
PART NO. 1024250 NSN 1730-01-552-2313 (MEP 83-360E)
EIC: UDH

THEORY OF OPERATION

AVIATION GROUND POWER UNIT

The Aviation Ground Power Unit (AGPU), MEP 83-360A, MEP 83-360D/E, is a gas turbine engine-driven, wheel
mounted, self-propelled (up to 3 mph on flat surface), enclosed unit. The AGPU can be towed (20 mph maximum)
and is air transportable. The AGPU provides AC/DC electrical, hydraulic, and pneumatic power. The power is avail-
able individually, or in any combination. The AGPU provides the ground power requirements for aircraft such as the
following: AH-64, CH-47, OH- 58 (A, C and D), UH-1E and UH-60. Control and regulation of the AGPU electrical
and pneumatic systems is semiautomatic. Electronic devices monitor and regulate electrical voltage, frequency, and
current, as well as pneumatic outputs. Control of the hydraulic system is semiautomatic, in that the operator must set
hydraulic pressure and select operating modes.

ENGINE
Engine/Gearcase

The Gas Turbine Engine (GTE) provides pneumatic power in the form of clean compressed air for operation of the air-
craft main engine start system, environmental system, and other equipment or systems. The engine also provides me-
chanical power in the form of rotational shaft power for driving a generator and hydraulic pump. The engine delivers
pneumatic and shaft power simultaneously or independently.

Compressor Section

The compressor section consists of an inlet housing, a compressor housing assembly, a single stage centrifugal com-
pressor rotor, and a diffuser. The compressor provides compressed air to the turbine section, and for external use as
bleed air. The inlet housing assembly houses a planetary gear set which drives the gear train in the gearcase assem-
bly.

Combustor Assembly

The combustor assembly consists of a fuel nozzle mounted on the combustion chamber cap. Fuel delivered to the noz-
Zle assembly is sprayed into the combustion chamber and mixes with compressor discharge air. The fuel-air mixture is
ignited by the igniter plug and burns, creating hot combustion gases required to drive the turbine rotor.

Turbine Section

The turbine section consists of a turbine plenum, a torus scroll, a de-swirl assembly, a turbine nozzle, a turbine rotor,
a labyrinth seal assembly, and a combustion chamber. Compressed air from the compressor section passes through
the de-swirl deflector and enters the turbine plenum assembly where combustion takes place. The combustion gases
flow through the torus scroll and the turbine nozzle to the turbine rotor causing rotation and driving the planetary gear
system, which drives the gear train in the gearcase assembly. A containment ring is provided to protect personnel if the
blades of the turbine were to disintegrate because of an overspeed or over temperature condition.

0006 00-1
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Gearcase Assembly

The gearcase assembly provides pads for mounting and driving a hydraulic pump and a generator. The gearcase as-
sembly also provides mounting bosses for a low oil pressure switch, a speed sensor, and a high oil temperature switch.
An oil pump housing is located on the lower front of the gearcase assembly. It encloses a rotary oil pump assembly and
provides a mounting pad for the fuel control unit and mounting bosses for magnetic drain plugs.

Sealed Lead Acid Battery DC Electrical Power for the MEP 83-360A, MEP 83-360D and E Model AGPUs.
Operation:

The onboard storage battery or batteries provide 28-32 volts Direct Current (DC) @ 1600 Cold Cranking Amps (CCA)
of DC power for the following operations.

1. Provides electrical DC power to the Electronic Control Unit (ECU) and ignition system for initial startup sequence
of the GTE.
2. Provides electrical DC power to the onboard utility lighting system and DC master control circuits when GTE is

not in operation.

3. Provides electrical DC power (28-32 volts @ 800-850 amps) to the engine starter for initial startup of the GTE.

4. Provides electrical DC power for the secondary propulsion operation.

5. Provides electrical DC power (28-32 volts) to the DC/AC inverter for utility AC power, with or without GTE in op-
eration. (110-117 volts AC output @ 60Hz power, 16 amps maximum)

6. Provides power for slave start operations of other equipment.

The battery storage compartment is located on the right lower side if facing rear of the AGPU (control panel end). If fac-
ing tow bar (front) the battery compartment is located on the left hand side (rear) lower compartment.

The onboard storage battery or batteries are not used to provide power to the electrical system of the AGPU after the
GTE is placed into operation. The onboard electrical battery charger provides the needed DC electrical power and am-
perage needed to continue normal operations. After the GTE reaches 100% engine RPM the GCU provides an exci-
tation to the onboard AC Generator/Alternator that in turn produces 110-117 volts AC power to the battery charger (in-
put). The battery charger provides two circuits of output power, 20 amp and 50 amps of power. The 20 amp side pro-
vides continuous power to the ECU and ignition system for continuous run operation. The 50 amp output circuit of the
battery charger provides DC electrical power to replenish the onboard storage battery or batteries that have been de-
pleted during initial startup of the GTE or the use of the propulsion system.

The AGPU ignition and starting system will fail to operate if the onboard storage battery or batteries voltage rating falls
under 17 volts DC.

The MEP 83-360A initially had one onboard storage battery, these batteries types where the BT1 and the Aircraft
NI-CAD battery. The current battery configuration consists of two 12 volt DC, maintenance free lead acid (gel type) bat-
teries. These batteries are connected in parallel to provide 28-32 volts DC output power. Referto TB 1-1730-229-30-2,
Aviation Ground Power Unit Authorized Battery Modification, dated 2 Dec 2003. The current batteries nomenclature
is called the Optima lead acid (gel type) storage battery, NSN 6140-01-457-4339, Part number CVC/BC124 800 U se-
ries, CAGE Code 13873 OUJ55.

The onboard storage batteries ONLY provide power to the AGPU, not to servicing aircraft. Aircraft power is provided
through the AGPU main DC output circuit only, when AGPU is in full operation.

For additional information and maintenance instructions refer to the following technical manuals:
TM 1-1730-229-13

0006 00-2
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P4451/ON
P3351/0
J19
SLAVE RECEPTABLE
P33A1/0
1S M +_./_ /
2LUG
1LUG CONNECTOR
12" GABLE BATTERIES NO CABLE
' o P44A1/ON
+ J—
QL . |
2LUG DC —
CONNECTOR  GND
NO CABLE STUD
MS036703
Figure 1. Current Polarity Configuration of Batteries and Wiring.

Ignition System

The ignition system consists of an ignition unit, an igniter plug, control circuits, switches, relays, and contactors. The
ignition unit is energized by application of +28 VDC from the ECU control circuit. Power (+28 VDC) is applied to an
ECU A1 driver and limiter when the ENGINE CONTROL switch is set to START/RUN positions. Note that an elec-
tronic switch in the ECU prevents power from being applied to the ignition unit until the engine reaches 10% speed
during the start cycle. Another switch in the ECU removes power from the ignition unit when the engine reaches 95%
speed. When energized, the ignition unit provides intermittent high voltage pulses to create a spark across the air gap
of the igniter plug. The igniter plug ignites the air/fuel mixture in the engine combustion chamber during the start cycle.

Starter Assembly

The starter is energized by a starter contactor when the ENGINE CONTROL switch is set to the START position.
The circuit path that energizes the starter contactor is from the battery, through a 10 AMP circuit breaker, through the
EMERG STOP switch (normally closed), through the latched contacts of relay K2, to the ECU. The +28 VDC is ap-
plied to A2 driver and limiter circuit in the ECU through an electronic switch that opens when the engine reaches 60%
speed during the start cycle. The circuit path to ground through the starter contactor coil is through auxiliary contacts
on four control switches: DC POWER, AC POWER, PNEUMATIC POWER, and HYD MAIN POWER. All four of these
switches must be set to the OFF position to provide a ground circuit.

Engine Controls

The primary engine control is the ECU located in the AGPU electrical bulkhead. The ECU receives and sends signals
to the engine mounted controls through the engine wiring harness. Engine mounted controls and sensors consist of
the fuel control unit, the load control valve, low oil pressure switch, high oil temperature switch, and the fuel shutdown
solenoid.

Fuel Control Unit (FCU)

The fuel control unit is mounted on the front of the gearcase oil pump housing assembly. The fuel control unit con-
sists of a fuel inlet filter, high pressure pump, strainer element, torque motor, metering valve, relief valve, differential
pressure valve, and a filter bypass valve. Fuel from the AGPU auxiliary fuel pump entering the fuel control unit passes

through the inlet filter and to the high pressure pump. Fuel leaving the pump branches to the metering valve, differ-
ential pressure valve, and relief valve. The differential pressure valve maintains a constant pressure drop across the
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metering valve so the flow is proportional to the valve area. Valve area is modulated by torque motor electrical signal
inputs from the Electronic Control Unit (ECU). Fuel flow passes from the metering valve and out the metered fuel outlet
to the shutdown fuel solenoid.

Shutdown Fuel Solenoid

The shutdown fuel solenoid controls the flow (on/off) of fuel to the fuel nozzle. The solenoid is normally closed with
no +28 VDC power applied, shutting off fuel to the fuel nozzle. The solenoid is controlled by the electronic control unit
(ECU). During engine start/run operations, the ECU applies +28 VDC to open the solenoid when the engine reaches
10% speed, and maintains the voltage during normal engine operation. Removing +28 VDC from the fuel solenoid is
the only way to immediately shut down engine, since the engine requires no ignition once it reaches governed (100%)
speed.

Generator (MEP 83-360A Only)

The generator is a self-cooled, continuous duty, AC/DC, self-excited, brushless unit. It includes a permanent magnet
stator and rotor, an exciter stator and rotor, and a main DC rotating field and AC stator. The main AC stator incorporates
three sets of three phase windings. One set of main stator windings provides the 115/200 VAC 400 Hz output. The AC
outputs of the other two windings are full-wave rectified to provide 28 VDC output. The permanent magnet provides
a three phase output whenever the generator is driven by the engine. When the engine reaches 95 percent speed, a
relay connects the permanent magnet output to the Generator Control Unit (GCU) (P/N CSV3370-2) located behind
the control panel. The GCU (P/N CSV3370-2) rectifies this AC voltage to provide DC control voltage for the GCU (P/N
CSV3370-2) and DC excitation voltage for the generator exciter field. The exciter provides a three phase output which
varies in magnitude with the field excitation. GCU CSV3370-2 can ONLY be used on MEP 83-360A.

Alternator (MEP 83-360D/E Only)

The MEP 83-360D/E AC alternator is also a self-cooled, continuous duty, self-excited, brushless unit only without the
two windings used to provide 28 VDC output. The rectangular box on the top of the alternator is eliminated. It contained
the DC output terminals and the alternator control unit (GCU) (P/N CSV3370-3) connector, which is located on the pri-
mary housing of the AC alternator. Since AC power is still needed, even when only DC is being supplied by the TRU, the
CURRENT LIMIT SELECTOR switch is rewired so thatthe GCU (P/N CSV3370-3) is always monitoring the AC output.
GCU CSV3370-3 can ONLY be used on MEP 83-360D/E.

The exciter voltage is half-wave rectified and applied to the alternator main DC rotating field. The magnitude of the
three phase voltage generated in the main stator windings is a function of the ampere turns of the field windings, which
is, in turn, a function of the exciter field excitation. The GCU (P/N CSV3370-3) monitors the alternator AC output and
controls the exciter field as required to keep the selected output within limits.

HYDRAULIC SYSTEM

The hydraulic system consists of a hydraulic pump (mounted on engine gearcase), a hydraulic module, a dual mani-
fold, and hydraulic hoses and lines.

The hydraulic system provides adjustable high pressure hydraulic power up to 3,300 psig at 15.2 gpm to an aircraft.
This hydraulic power can be used to drive aircraft hydraulic systems, fill aircraft reservoirs, or flush aircraft hydraulic
systems. Output pressure to the aircraft is adjusted by the operator at the hydraulic module control panel. Hydraulic
pressure, once set, remains constant regardless of the flow rate demanded by the aircraft (up to the maximum flow
rate of 15.2 gpm). The hydraulic system uses fluid MIL-PRF-83282 or MIL-PRF-5606. For operations below -29 °F
(-34 °C) MIL-PRF-5606 shall be used.

Hydraulic Pump

The hydraulic pump (with pressure compensation controls enclosed) bolts to the engine/gearcase pump mounting
pad. The pump is driven by the engine/gearcase at approximately 8,000 rpm. For units not requiring hydraulic power,
a spacer is provided to bolt between the engine/gearcase and pump. This spacer disconnects the pump from the drive
gear. This eliminates unnecessary wear on the pump, and reduces load on the engine (since the pump must maintain
a minimum 500 psig pressure for self-lubrication). The hydraulic system must never be operated without sufficient
hydraulic fluid, or pump will be damaged. The pump receives a low pressure fluid from the hydraulic module reservoir
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and supplies high pressure hydraulic power. The pump is designed to allow hydraulic fluid to leak through the bear-
ings for cooling and lubrication. This fluid is routed from the pump case drain back to the reservoir. The pump receives
electrical commands set by the operator from the hydraulic module control panel for an increase or decrease of output
fluid pressure.

Hydraulic Module

The hydraulic module contains all controls (fluid and electrical) for the hydraulic system. The module contains a nine
gallon reservoir with attachments for manual filling and draining, overflow, and removal of moisture from vent air that
enters as fluid level changes. High pressure (2 micron) and return (5 micron) filters have throwaway elements. The
filters have built-in electrical circuits that illuminate the CHANGE FILTER light on the control panel when the filter el-
ements need changing. The accumulator (pressurized with nitrogen), heat exchanger, gauge, valves and plumbing
complete the makeup of the hydraulic module.

Hoses and Lines

Plumbing between the pump and module consists of fixed tubing with sections of hose at the end near the pump. The
hoses between the hydraulic module and dual manifold are 30 feet long. The output (high pressure) hose is 1/2-inch
diameter and the return (low pressure) hose is 3/4-inch diameter. The four (two output and two return) adapter hoses
are 10 feet long. Two 2 foot adaptor hoses are used for CH-47 servicing.

Hydraulic Oil Sampling/Purge Adapter

Purpose. The Hydraulic Oil Sampling/Purge Adapter allows the AGPU (all) hoses to be included in the self-filtration
process. This self-filtration process is performed prior to connecting the AGPU to an aircraft to prevent and contami-
nation contained in the connector and/or hoses from being introduced into the aircraft. In addition to self-filtration, this
Hydraulic Oil Sampling/Purge Adapter will also allow the operator to draw an oil sample from the hydraulic system dur-
ing operation for all aircraft adapters and hoses.

Hydraulic System Function

The most common hydraulic system operating mode is that of supplying hydraulic power to an aircraft. Hydraulic fluid
from the AGPU reservoir is routed through a reservoir selector valve and passes four (4) temperature sensors to the
hydraulic pump. The temperature sensors are set to close at various temperatures. The 70 °F sensor (TS1) causes
SYSTEM READY light DS5 to illuminate. This indicates that the hydraulic fluid is at the minimum temperature for op-
eration. Sensors TS2 and TS3 illuminate 160 °F and 240 °F indicator lights. If hydraulic fluid reaches 275 °F, TS4 acti-
vates to illuminate HI TEMP light. Activation of TS4 also interrupts the circuit to the load valve pilot solenoid, and shuts
down hydraulic power to aircraft. The pump provides hydraulic pressure as commanded by the PRESSURE switch.
The two pressure command lines to the pump carry 28 VDC which positions the pressure adjustment mechanism in-
side the pump. When output connector (P-16) pin G is at 28 VDC (pin H is the return) the pump mechanism operates
to increase pressure. When the applied voltage is reversed on the pump input leads, the mechanism operates to de-
crease pressure. The PRESSURE switch is spring loaded to its unconnected center position. So the pump pressure
mechanism remains in the last position it was set to by the operator unless power to the hydraulic module is turned off.
When POWER switch S1 is set to OFF, output connector pin H is connected to 28 VDC and pin G becomes the return
line. This causes the pump mechanism to move to the position of minimum pressure (450-500 psig).

Load Valve Operation

The accumulator stores hydraulic pressure and reduces pressure fluctuations at aircraft input ports. The OUTPUT
PRESSURE gauge provides the operator with an indication of pressure being applied. The HIGH PRESSURE BY-
PASS valve provides a path for circulation of hydraulic fluid when either the load valve is closed or when hoses to the
aircraft (or dual manifold) are not connected. Restrictions in the HIGH PRESSURE BYPASS valve line and in the dual
manifold bypass line provide a back-pressure of 500 psi when the bypass valve is open. This back-pressure is required
for proper pump operation.

Attachments to the hydraulic module reservoir permit filling and allowing the system to vent. When filling the system
with hydraulic fluid (at either the SYSTEM FILL, dual manifold FILL, or extra fill ports) the air in the reservoir is allowed
to escape through the overflow channel. This is also true of excess hydraulic fluid in the reservoir. Air coming into the
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reservoir (when hydraulic fluid level drops) passes through the filter drier. This unit removes moisture and other con-
tamination from the air before it enters the reservoir.

FUEL SUPPLY SYSTEM

The fuel supply system, consists of a fuel tank, a fuel filter (auxiliary), a fuel pump (auxiliary), and a four way fuel selec-
tor valve.

Fuel Tank

The fuel tank is fitted with a low fuel sensor and a fuel level sensor. The low fuel sensor is electrically connected to an
amber LOW FUEL indicator light on the control panel. The LOW FUEL indicator illuminates when approximately 30
minutes of engine operating time remains. The fuel level sensor is electrically connected to a FUEL meter on the con-
trol panel.

Four Way Fuel Selector Valve

The four way fuel valve enables an external fuel source to be connected to the AGPU for operation of the engine. Three
of the four valve positions are used, the fourth position is blanked. The four way valve also acts as a shut-off, isolating
the engine from the fuel source.

Auxiliary Fuel Pump and Filter

The auxiliary fuel pump is activated by +28 VDC (battery voltage) when the GTE ENGINE CONTROL switch on the
control panel is set to START (and RUN) position. The fuel pump draws fuel from the tank through an auxiliary filter
and provides low pressure fuel to the FCU.

PROPULSION SYSTEM

The propulsion system provides suspension, steering, brakes and drive power for the AGPU. A speed/direction control
assembly mounted on a tow bar allows the operator to control the forward/reverse directions and speed (up to 3 mph
on flat surface) in self-propulsion mode. The tow bar is also used to steer the AGPU when using self-propulsion mode.
Drive power is provided by a DC traction motor driving a conventional rear axle assembly. An electric brake assembly
is provided. Application of DC drive power to the traction motor is controlled by a motor controller and relays located on
the upper tray in the electrical compartment. The motor controller receives signals from the speed/direction control as-
sembly. The drive train consists of a gear box, a chain drive, a manual clutch, and a rear axle assembly. A dead man
switch) on the speed/direction control assembly must be held in while operating the propulsion system. If the switch
is released (intentionally or accidentally) during operation, power is removed from the traction motor and the electric
brake. Removing electrical power applies the electric brake. Additionally, the speed/direction control assembly con-
tains a mercury switch which deactivates the propulsion system when the tow bar is raised. Conventional drum brakes
are provided on the rear wheels. The brakes are set by alever on the front of the AGPU which is connected to the brake
assemblies by a cable assembly.

PNEUMATIC SYSTEM

Bleed air is taken from the engine compressor section and routed through a Load Control Valve (LCV) to the aircraft
through a pneumatic hose. The LCV controls application of pneumatic power to the aircraft by opening and closing
a shutter with the pneumatic actuator. Bleed air is only applied to the aircraft when the PNEUMATIC POWER switch
(S11) on the control panel is set to ON.

Scavenge Bleed Air

A small amount of bleed air is continually used by the air cleaner when the engine is running. Bleed air is routed to
six nozzles on the bottom of the air cleaner. Air flowing through these nozzles creates a partial vacuum inside the air
cleaner housing. This pulls dirt separated by the centrifugal air cleaner tubes out of the housing and expels the dirt out
scavenge tubes on the bottom air cleaner.

Load Control Valve (LCV)

The LCV is controlled by the ECU. The ECU receives a signal to open the LCV when the PNEUMATIC POWER switch
on the control panel is set to ON position. The LCV consists of a housing containing a filter, a control pressure regula-
tor, a restrictor, a rate control orifice, a torque motor, and a pneumatic actuator. Compressor bleed air enters through a
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passage in the valve housing and through the filter to the spring and ambient pressure regulated control pressure reg-
ulator. Regulated air pressure is routed through a restrictor and a rate control orifice, and across a torque motor con-
trolled valve. The torque motor control valve applies the regulated air to a pneumatic actuator, which opens or closes
the attached valve plate.

Over Temperature Protection

During full-load operations using electrical and/or hydraulic power plus pneumatic power, the LCV functions to prevent
excessive engine exhaust gas temperatures. When the PNEUMATIC POWER switch is set to ON, the LCV will main-
tain a full open position until EGT approaches the control point 1230 °F (666 °C). At this time the ECU applies a signal
to the LCV torque motor to adjust the valve plate to maintain the control point EGT. The sequence will provide a nearly
constant bleed air pressure at a reduced value in the event of over temperature conditions. Without this capability, the
EGT would be exceeded and the ECU would shutdown engine.

Hose Air Dump Solenoid Valve

This solenoid valve is open when the PNEUMATIC POWER switch is set to OFF. Setting switch to ON applies a volt-
age to the solenoid, closing the valve. The purpose of this solenoid valve is to relieve pneumatic hose pressure prior to
disconnecting hose from aircraft.

Pressure Transducer

A pressure transducer monitors pneumatic pressure to aircraft. Pressure is converted to an electrical signal, which is
sent to a meter on the control panel.

Surge Control Valve (SCV)

This solenoid valve opens when the CURRENT LIMIT SELECTOR switch S11 is setto 45KW or 1,000A on the 83-360A
and when set to AH-64D on the 83-360D and 83-360E. On the 83-360A, the 28VDC signal to open the valve is routed
through both the PNEUMATIC POWER switch S8 and the CURRENT LIMIT SELECTOR switch S11 so that the surge
control valve will not open whenever pneumatic power is ON. On the 83-360D and 83-360E the 28 VDC signal is routed
directly to the CURRENT LIMIT SELECTOR switch, which then operates the surge control valve, whether the pneu-
matic power is ON of OFF. This valve is needed to off load the GTE compressor to eliminate stall. This is necessary
when large shaft horsepower is required.
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SUSTAINMENT LEVEL MAINTENANCE
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POWER UNIT, AVIATION, MULTI-OUTPUT GTED ELECTRICAL,
HYDRAULIC, PNEUMATIC (AGPU)
WHEEL MOUNTED, SELF-PROPELLED, TOWABLE
AC - 400 HZ, 3 PH, 0.8 PF, 115/200 V
DC - 28 VOLT
PNEUMATIC - 60 LBS/MIN. AT 40 PSIG
HYDRAULIC - 15.2 GPM AT 3300 PSIG
LIN: P44627
PART NO. 83-360A NSN 1730-01-144-1897 (MEP 83-360A)
EIC: UEG
PART NO. 83-360D NSN 1730-01-466-9371 (MEP 83-360D)
EIC: UDG
PART NO. 1024250 NSN 1730-01-552-2313 (MEP 83-360E)
EIC: UDH

SCOPE AND INTRODUCTORY INFORMATION

SCOPE

This chapter contains instructions for direct support maintenance of Multi-Output Aviation Power Unit MEP 83-360A,
MEP 83-360D, and MEP 83-360E, referred to as Aviation Ground Power Unit (AGPU), as allocated by the mainte-
nance allocation chart. The contents of this chapter will be followed in the event of conflict with any other document
referenced herein.

INTRODUCTORY INFORMATION

The Troubleshooting Index is found ifWP 0008 00 &nd is used for locating and correcting operating troubles which may
develop in the AGPU hydraulic system and propulsion system. Each malfunction for an individual component, unit, or
system is followed by a list of tests or inspections which will help you to determine probable causes and corrective ac-
tions to take. You should perform the tests/inspections and corrective actions in the order listed.

This manual cannot list all malfunctions that may occur, nor all tests or inspections and corrective actions. If a malfunc-
tion is not listed or cannot be corrected by listed corrective actions, notify maintenance supervisor.

NOTE

* Before you use these work packages, be sure you have performed the Pre-start Procedure in
TM 1-1730-229-13, Operator Instructions, and the Before (B) steps in|\WWP 0016 00,|PMCS.

* Before you use these work packages, be sure you have performed all applicable operating
checks.

+ All wire harness and pin connector numbers references in the following steps apply to the MEP
83-360A prior to application of MWO 1-1730-229-50-4. For the MEP 83-360D, subsequent to
application of MWO 1-1730-229-50-4, refer to the wire lists if WP 0042 00|wire harness and pin
connector numbers for J/P5, J/IP6, J/P7, J/IP8 and J/P9.

* FO numbers referenced in Direct Support Troubleshooting are located at the end of this
manual.

END OF WORK PACKAGE
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POWER UNIT, AVIATION, MULTI-OUTPUT GTED ELECTRICAL,

HYDRAULIC, PNEUMATIC (AGPU)

WHEEL MOUNTED, SELF-PROPELLED, TOWABLE

AC - 400 HZ, 3 PH, 0.8 PF, 115/200 V
DC - 28 VOLT
PNEUMATIC - 60 LBS/MIN. AT 40 PSIG
HYDRAULIC - 15.2 GPM AT 3300 PSIG
LIN: P44627

PART NO. 83-360A NSN 1730-01-144-1897 (MEP 83-360A)

EIC: UEG

PART NO. 83-360D NSN 1730-01-466-9371 (MEP 83-360D)

EIC: UDG

PART NO. 1024250 NSN 1730-01-552-2313 (MEP 83-360E)

EIC: UDH
TROUBLESHOOTING INDEX

Malfunction/Symptom

ENGINE

26.

27.
28.
29.

Engine Fails to Motor (Crank) When Engine Control Switch is Set to Start/Run....
Engine Motors (Cranks) to Approximately 10% then Shuts Down........................
Engine Motors Above 10%, but No Light OFF ...
Engine Hangs During Start - Lower than Normal EGT...........cccccciiiiiiiiniiiiieeenn,
Engine Accelerates to 95%, then Shuts Down in 10 Seconds...........cccccceevviveeen
Low Oil Press Light Blinking During Normal Operation.............cccccceevvcviieeeesiiineens
Automatic Engine Shutdown During Normal Operation............ccoccoceeviiiiiieeenee
Inlet Filter Blocked Indicator Hluminated.............ccoeeeiiiiiiiiiii e
Engine Motors Above 10% RPM but No Light OFF ..........coooiiiiiiiiee
Engine Hangs During Start- EGT Less than Normal............ccccccccooooiiiiiiiinnnnnee.
Engine Hangs During Start - EGT Higher than Normal............c.cccccoiiiiiiiiiennenn
Flaming or Booming ENgine Starts...........cccvveiiiiiiiii e
Engine Accelerates to 95% RPM and then Shuts Down...........ccccoccieiiiiiiieenenns
Engine Shuts Down at Approximately 10 Seconds After Reaching 95% RPM......

Engine Accelerates to 100% RPM, but RPM and EGT Fluctuate (Pneumatic

POWET OF F) ...ttt e et e e e e ettt e e e s snt e e e e e e anraeeeaeean s
Engine Oil Consumption or Smoke EXCESSIVE ...........coocviiieeiiiiiiiiiee e
Engine Shuts Down During Normal Operation............ccoccoveiieeeniee e
Engine Does Not Shut Down When EMERG Stop Switch is Pressed...................
Engine is Noisy On ShUtdOWN.........cooiiiiiiiiiiiii e
GTE High EGT Indicator Lit- Engine Shut Down..............cccoooo i
GTE Control Short Indicator Lit - Engine Shut Down ...........ccceeviiiiiii i
GTE Hi Oil Temp Indicator Lit - Engine Shut DOWN ...........ccccviiieiiiiiiiee e
GTE Over Speed Indicator Lit- Engine Shut DoOwn .........ccvveiiiiiiiiiiiiieeee
GTE Low Oil Press Indicator Lit - Engine Shut Down............ccoooiiiiiiiiiiieneee.

GTE Warning Indicator (Control Short, High EGT, Over Speed, Hi Oil Temp or

Low Oil Press) Lit - Engine Continues to RUN............coooiiiiiiiiii i

GTE EGT Meter Reads in Red Band and Engine Continues to Run Above 95%
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Malfunction/Symptom Troubleshooting Procedure
HYDRAULIC/PNEUMATIC
30. Engine At 100% With Pneumatic Load, Low Pneumatic Flow, High EGT ..........c. cooiiiiiieicreieenee.
31, PReUMatiC PreSSUIE LOW........coooiieeeeeeee ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaaaans
32. 500 PSIG Hydraulic Pressure Not Developed After Engine Start............cccoooveeee i,
33. Output Pressure Gauge INdication AIWaYS ZEr0 ...........ccuvecueeecueeeeeeeeeeeeeeeee e eeeeeeseeeeeseeeee s
34. Hydraulic Electrical Power on Lamp Doesn't COME ON.........cc.eeeeiuieiuieitieiecie et et
35. Temperature and System Ready Indicator Lights Stay off...........cccccoooiiiiiiiiiii e
36. Output Pressure Indication Will NOt INCrEaSE............c.oeeouieieie e e
37. Pressure Relief Valve DOESNE TUM...........eiiieeeeee ettt et eee e et e
38. Pressure Does Not Respond to Pressure (Increase/Decrease) SWitCh...........c....covvevvieeiveeeveennene.
39. Replace Filter INdicator HUMINGLEA.............coocuiiiiieie ettt eee et esae e
40. HOSE CONNECHONS LOOSE........oveeeeeieeeeteeee ettt te e te ettt e e eteeaeeteese et e etees e eseeeeeseeteeaeereennens
41. Hydraulic Fluid From Aircraft Drains INto AGPU............ccoiiiiiiiiieiieeeieciese e e
42. Unable to Drain or Fill AGPU From Dual Manifold............c.cooueeeeieeee e e et et eeve e an e
43. Pump Emits High Pitch Whine at High Pressure Settings, No Hydraulic Pressure
LC0 ] N (o7 - | i PR WP 0010 00
44. Pump Emits High Pitch Whine Before Hydraulic Module Output Turned ON............ccccvieeeiiiinnenn. WP 0010 00
45. Pump Emits High Pitch Whine After Hydraulic Module Output Turned On..............ocociiiiieiiiennne WP 0010 00
46. Unable to Perform Hose Fluid Warm-Up and Hose Air Bleed Procedures...........ccccovvieeeeeiiiineenn. WP 0010 00
PROPULSION
47. AGPU Does Not Drive in Primary or Alternate Propulsion MOde..............c.cccooveen coeeveeeeeeeeeenenn
48. AGPU Drives in Forward Direction ONly...........c..ooiiiiiiiiiiiiiiie et et
49. AGPU Drives in Reverse DIireCtion ONIY .............coouiiiiiiie it e e e et
50. AGPU Drives in Both Directions but MOtioN iS JErKY ...........ccccueveeoeiieeeeeee e e s e eeee e
51. AGPU Does Not Drive When Speed/Direction Control Assembly Handgrips
Rotated in Either Direction (Conditions Proper For Operation).............c.ccoeevveeies cveeeeecieeie e
ELECTRICAL
52. AC or DC Over Current, AC Under Voltage, or DC Voltage Fault Indicator
HHUMINGLEA. ...ttt e et e et e et e e e ab e e ebee e beeebeesateesaee et senbeeenbeesabeesaneeseean WP 0012 00
53. Battery Voltage Meter Reads Low (Master Switch ON, Engine Not Running)............cccccceeiineenee WP 0012 00
54. CHRG/BAT Fault Indicator Not Lit (Master Switch ON, Engine Not Running)...........cccccccoonieei. WP 0012 00
55. CHRG/BAT Fault Indicator Lit (Engine Running at 100% Rpm).........cooiiiiiiiiiii e WP 0012 00
56. Battery Voltage Meter Reads Low (Engine RUNNING) ........coiiiiiiiiiiiiiiiieeeeeeeeeee e WP 0012 00
57. Battery Voltage Meter Reads High (Engine RUNNING)........oocuiiiiiiiiiiiiiie e WP 0012 00
58. Control Panel Indicator Light Test Fails - One Indicator Does Not Light..........c....coovciiiiiiiiiciieenee WP 0012 00
59. Control Panel Indicator Light Test Fails - No Indicators Light.............ccceeiiiiis e WP 0012 00
60. FuelMeter Reading IN@CCUIALE..........uuiiiiiiiiiiiee et e e et e e e s e srraeeae e
61. Hydraulic Control Panel Indicator Light Test Fails - One Indicator Does Not Light............................
62. Hydraulic Control Panel Indicator Light Test Fails - No Indicators Light...............cccocoiiiiiiieienenne
63. Panel Light Operation DEECHIVE ...........cccuiiiiiiiiie et et
64. Utility Light Operation DEfECHIVE. ..........ccoiiiiiiiiii e e
65. GTE Low Oil Pressure Indicator Not Lit - Master Switch ON and Engine Not
0o ] Ve PSSR
66. GTE Low Fuel Press Indicator Not Lit - Master Switch ON and Engine Not
RUNNMING . ..ottt ettt e et et e et e et e ebeeebeeabeeseeeaeesbeebeeatesaseabees s enbeensesseesreeaseenreans
67. Engine Does Not Motor With Engine Control Switch Held in Start Position
(Master Switch ON and All Other SWItChes OFF).........cccoiiiiiiiiiie et et
68. Engine Motors When Engine Control Switch is Held in Start Position but Stops
When Switch is Released to RUN POSItION..............cc.oiiiiiiiiiiiiicececcce e e
69. Starter Current Meter Exceed 800 AMPS ...........c.oouiiiiieeiecee e et eae e
70. GTE % RPM Meter INdication DEfECHIVE ...........c..ciueiieiiieeeciee e et
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71. GTE EGT Meter INiCation DEfECHVE........c.veeeeee oottt et ee e
72. Engine Motors but No Light Off - Shut Engine Control Switch OFF.............ccccceeecoveeeeeeeeeeenn
73. DC Power ON Indicator OFF (Engine Up to Speed and DC Power Switch ON)..............cccocuvee....
74. DC Voltage Fault INAICAtOr Lit.............cccoviieeeeeeeeeeeee et et e e e e eeeeeens
75. DC Volts Meter Reads 0 (DC Power On INIiCator Lit)............cceeiovieeiieeeeieeeeee e
76. DC Amps Meter Reads 0 (DC Power ON Indicator Lit and DC Power Cable

CONNECIEA 10 LOAA) ....ceeeeiecececececeeteee ettt ee e e ee e e ea et e e seaes saeeeseseaeteseeeeesennas
77. DC Over Current Indicator Does Not Light When DC Amps Meter Reads More

ENAN TO70 AMPS....eeieeeeeteee et et e et e e et e e e et e e e eat e e e et e e e e eaae e e e e etaeeeereeeaeareeeannes .WP 0012 00
78. DC Voltage Fault Indicator Does Not Light Following a DC Over Current Fault..................ccccee. .WP 001200
79. DC Voltage Fault Indicator Does Not Light When DC Amps Meter Reading

Exceeds Maximum Allowable For The Current Selector Switch Setting..............ccoeeeveeeeen...
80. DC Voltage Fault Indicator Does Not Light When DC Volts Meter Reads Less

than +20 Volts or More than +32 VOIS .............cc.ciuiiuiiieiicieiecieeese ettt v eneas
81. AC Power on Indicator OFF (Engine Up to Speed and AC Power Switch ON)..........cccccceevinnneeenn.
82. AC Over Voltage, or AC Under Frequency INAICAtOr Lit............c.cccoeeiieeeeiceeeeece e
83. AC Under Voltage INAICALON Lit............ccooveueeueeeeeeieeeeeee ettt e eeeae e eee e eaenens
84. AC Volts Meter Reads 0 (AC Power INIiCator Lit)..............ccooovoeoueeeeeeeeeeeeeeeeee e
85. AC Hertz Meter Reads 0 (AC Volts Meter Reads Normal).............ccoooveeueeeieeees e
86. AC % Load Meter Reads 0 (AC Power ON Indicator Lit and AC Power Cable

(0301 aTaT=Yo1(=Ye KoY Ior= 1o ) FURUR TSR
87. AC Under Voltage Indicator Does Not Light Following an AC Over Current Fault...........................
88. AC Under Voltage Indicator Does Not Light When % Load Meter Exceeds

Maximum Allowable for the Current Selector Switch Setting............cccvovveieeeeees e,
89. AC Over Voltage Indicator Does Not Light When AC Volts Meter Reads More

HNAN 1T VOIS ...ttt e e et e e e e eeeee e e e e e e eeeee e e
90. AC Under Frequency Indicator Does Not Light When AC Hertz Meter Reads

LESStNAN 375 HZ....eeeeeeeeeee ettt e e e e e e et e e e e e e e e e e e e naae .WP 0012 00
91. Emergency Stop SWitch MalfunCtion .............oooiiiiiiiiii et e .WP 001200
92. DC Contactor K2 MalfunClioN .............ueiiiiiiiiiiiee e eereeeaaeaeeeeaaaaannenes .WP 0012 00
93. AC Contactor K1 MalfunCiON..........oooeeee et e e e e e e e e e e e e e e e e e e e e ennenes .WP 0012 00
94. Hydraulic Module Replace Filter INdicator Lit.............uueeiiiiiieiiici e e .WP 0012 00
95. Hydraulic Module Hi Temp Light llluminates During Operation.............cccueviiiiiiteeviciiieee e, .WP 0012 00
96. Hydraulic Fluid Leakage (Greater than EXpected).........cccuuviviiiiiiiiiiiiiiiiee et e .WP 001200
97. Drive Power ON Indicator Does Not Light When Propulsion Mode Operation

N =T 0T o] (=Y S
98. Do Not Tow Indicator does not light when tow bar is lowered and clutch lever is

LY Yo = o 1= [OOSR
99. Do Not Tow indicator lit when clutch leveris released...............coovoueeeeeeeeeeeeees e,
100. AGPU Does Not Drive When Remote Speed Controller Hand Grips Rotated in

(Y=g D IT¢=Yed o) WO OSSOSO
101. DC Power Not Available at Slave RECEPIACIE .............ccccuiiveeeeueieecicieeeceeeeeete e e
102. DC Volts Meter Reads 0 in Battery OUtpUt MOGES..........c..oouiiieeeceee e et eetee e e
103. AC Power Not Available at Convenience Receptacles (Engine Running and AC

POWEE SWICR ON) ...ttt ee et eneeete s e e e e eete e oeannaeeanaeeenenneeenen
104. AC Power Not Available at DC-to-AC Inverter Receptacles (Engine Running

AN DC POWET SWItCh ON).......eoieiie ettt se e et e e eae s seeeeeneeeeseeeaneneenns
105. Control Panel Switch and Circuit Breaker MalfunCtioNS.............ooveeoeeeeeeeeeeeeeeee e
106. Hydraulic Control Panel Switch and Circuit Breaker Malfunctions................coovoveoveeviceeieeeeee
107. Charger CircUit MalfUNCHON ...........c.oiieieeeeeeece et en e en 2 eeeeeee e e
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ELECTRICAL — CONTINUED

108. Terminal Board Diode MalfunClioNS .............c.ccouiiiiiuieiieccie ettt ettt e eteeete e ane e
109. 95% Enable Relay 3K1 MalfunCioN ...........c.oiiiiiir e et
110. Starter Latch Relay 3K2 MalfunCtioN............cocuiiiiiiiii et et
111. Battery/Charger Transfer Relay and Power Diode Malfunctions.............ccccceveeet veeiiesieecie s
112. GTE Starter Relay K4 MalfUnClioN ............cooiiuiieieiee e e aeeeeee e eeeeeaee e
113. Battery Output/Transaction Motor Contactor K3 Malfunction..............ccccveeeeiiiiis i, WP 0012 00
114. Speed SeNSOr MalfUNCLON. ..........ooiii it e e e e e e eeee e e e e e e e e e e e e e e e WP 0012 00
115. Low Oil Pressure Switch MalfunClion........ ... e WP 0012 00
116. High Oil Temperature Switch MalfunCtion ..o e WP 0012 00
117. Thermocouple MalfUNCLION ...........eeiiii e eeee s s ee e e e e ennneeeas WP 0012 00
118. Inlet Filter Blocked Switch MalfunClion..............cooiiiiiii e e WP 0012 00
119. Ignition Uit MalfuNCHION ..ot e e e eeeessnnraeeaesannneeeas WP 0012 00
120. Fuel Control Unit MalfUNCLION...........ooiiiiiiii ettt e e e e e e e s aae e e e e e nnnaeeas WP 0012 00
121. Fuel Shutdown Solenoid MalfunNCioN.............eie i e
122. Control Panel Wiring Harness Diode Malfunctions..............ccccueeiiiiiiiiiie i
123. Pressure Transducer MalfunCtioN ...........cooiiiii et et eee e e
124. Replace Filter Light Stays On After Filter Elements Replaced.............cccccevvviiiis voieeieecciee e,
125. Cannot Apply Hydraulic Pressure to AIrCraft..............cooveiiiioecicie e et
126. Pump Emits High Pitch Whine With Loss of Pressure at High Pressures............c.cccoocveiiiieneee
127. Pressure Gauge Indication Does Not Drop While Bleeding Air...........cccoviviciei e
128. Hydraulic Fluid Runs Out When Drain Connector Caps REMOVE . .............ccoveve covveeeveeeeieeeeeeen,
129. RESEIVOIN WONE DIAIN......couiiiiiiiiti ettt sttt et e st et sseeseene e s e eneeneensennesseeneeneens
130. SYSIEM WONTDIAIN ......cciiieiiitieete ettt ettt te ettt e et e e ete e et e e eteebeeeeeseesteen eesteebeensesneesreeasens
131. Loss of Pressure Before and After Output Switch Set to ON. Pressure (In-

crease/Decrease) SWitch NOt EffECHVE ...........ocoiiiiiiiiiii et e
132. Loss of Pressure Before and After Output Switch Set to ON. Pressure Switch

May be Partially Effective Or INEffECHIVE............c.oovieieeeeeeeee et et
133. Maximum Pressure at Hydraulic Module Output at All TIMES .........oociviiieeiiiiiiies e WP 0012 00
134. Output Pressure Gauge Always INAICAteS ZEr0 .........cccueiiiiiiiiiiii e e WP 0012 00
135. Hydraulic System Pressure Cannot Be Released at End of Hydraulic Servicing

(@] 07=Y =1 1o} o O
136. Aircraft Indicator Shows That No Back Pressure is Applied When Return Bypass

SEIECIOT SEEIO OFF ...ttt et e et et e e e e e et e weee e e reeee e e eeee e
137. Aircraft Reservoirs Overflow (On Aircraft Serviced With Return Bypass Valve

EST=y (oY =3 o= T3] OO
138. Pump Emits High Pitch Whine Only When Servicing Aircraft Requiring Back-

pressure and When the Return Bypass Selectoris Setto OFF............cccccoeoiiiiiiiciiieee e
139. Hydraulic Fluid Present in Vent Dryer (Red Fluid in Desiccant and Below Vent

D] Y=Y o SRS RSO URROPRR
140. Water Accumulation at Bottom Of Reservoir (Shows at Bottom Of Reservoir

[V T =0T 1) TSRS
141. AGPU Reservoir Cannot Overflow When it SHOUI ............oooieiiiii it e
142. AGPU Reservoir Overflows When Operating in The Aircraft Mode (Reservoir

SeleCtor SELTO AINCIAft)........ceiirieiieeie ettt ettt et et ete et e re e eres
143. System Ready Light Stays OFF, Fluid Temperature OVer 70 °F ...........coeovieeees ceeeeeete e e
144. System Ready Light On, Fluid Temperature Below 70 °F ............ccoiiieiiiiiiie e et
145. 160 °F Light Stays OFF, Fluid Temperature Over 160 °F ............ccoeouieeieeeeeeeees e
146. 160 °F Light On, Fluid Temperature BeIOW 160 OF ..........c.ccvveiieieeeeieeeeteesee e ees e steeeteeeesneesreeanens
147. 240 °F Light Stays OFF, Fluid Temperature OVer 240 °F .............oouecveoiieeiee e et eee e
148. 240 °F Light On, Fluid Temperature BElow 240 °F ...............coveieiiieieeeeeeeeee e e,
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149.
150.

151.

Hi Temp Light Stays OFF, Fluid Temperature Over 275 °F.........cccccceevviiieeeeeeiinens

Hi Temp Light ON, Fluid Temperature Below 275 °F, Hydraulic Module Output

(OF= 1ol (o] B =TT V1§ =T 1O o TR
Fluid Temperature High ..o

PNEUMATIC ELECTRICAL

152.

153.
154.

155.
156.
157.
158.

159.

END

Pneumatic Power On Indicator Not Lit (Master Switch and Pneumatic Power
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POWER UNIT, AVIATION, MULTI-OUTPUT GTED ELECTRICAL,
HYDRAULIC, PNEUMATIC (AGPU)
WHEEL MOUNTED, SELF-PROPELLED, TOWABLE
AC - 400 HZ, 3 PH, 0.8 PF, 115/200 V
DC - 28 VOLT
PNEUMATIC - 60 LBS/MIN. AT 40 PSIG
HYDRAULIC - 15.2 GPM AT 3300 PSIG
LIN: P44627
PART NO. 83-360A NSN 1730-01-144-1897 (MEP 83-360A)
EIC: UEG
PART NO. 83-360D NSN 1730-01-466-9371 (MEP 83-360D)
EIC: UDG
PART NO. 1024250 NSN 1730-01-552-2313 (MEP 83-360E)
EIC: UDH

TROUBLESHOOTING PROCEDURES: ENGINE

INITIAL SETUP: References (cont.)
References

WP 0002 00 WP 0062 00

WP 0014 00 WP 0072 00

WP 00320
WP 00350
WP 00450
WP 00470
WP 0048 0
WP 00490
WP 0053 0
WP 0058 0

WP 00750
WP 00770
WP 0083 0
WP 00920
WP 00890
WP 00810
WP 0097 0
WP 01370
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TROUBLESHOOTING PROCEDURE

1. ENGINE FAILS TO MOTOR (CRANK) WHEN ENGINE CONTROL SWITCH IS SET TO START/RUN
SYMPTOM

MALFUNCTION
ENGINE FAILS TO MOTOR (CRANK) WHEN ENGINE CONTROL SWITCH IS SET TO START/RUN

CORRECTIVE ACTION
1. Checkif green STARTER ON lightis illuminated. Refer to Step 2.
Iflight is illuminated, check starter for secure electrical connections. If light is not illumi-

nated, check battery and cables|(WP 0035 00).
2. Check GTE indicators.

If CONTROL SHORT, HIGH EGT, or HI OIL TEMP are red indicating malfunction in control
circuits, notify maintenance supervisor.

2. ENGINE MOTORS (CRANKS) TO APPROXIMATELY 10% THEN SHUTS DOWN
SYMPTOM

MALFUNCTION
ENGINE MOTORS (CRANKS) TO APPROXIMATELY 10% THEN SHUTS DOWN
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2. ENGINE MOTORS (CRANKS) TO APPROXIMATELY 10% THEN SHUTS DOWN - Continued
CORRECTIVE ACTION
Check GTE CONTROL SHORT indicator.

If red, notify your supervisor. If not red, attempt restart. If not successful, notify mainte-
nance supervisor.

3. ENGINE MOTORS ABOVE 10%, BUT NO LIGHT OFF (START)
SYMPTOM

MALFUNCTION
ENGINE MOTORS ABOVE 10%, BUT NO LIGHT OFF (START)

CORRECTIVE ACTION
1. Check position of four-way valve control handle. Ensure setto INTL or EXT as required.
2.  Attemptrestart. If not successful, notify maintenance supervisor.
4. ENGINE HANGS DURING START - LOWER THAN NORMAL EGT
SYMPTOM

MALFUNCTION
ENGINE HANGS DURING START - LOWER THAN NORMAL EGT

CORRECTIVE ACTION
Check for amber LOW FUEL or red LOW FUEL PRESS indicator.

a. IfLOW FUEL PRESS indicator is red (longer than 10 seconds) indicates low fuel
supply, or dirty filter/lines. Check fuel supply.

b. Add fuel if required, and attempt restart. If not successful, notify maintenance
supervisor.

5. ENGINE ACCELERATES TO 95%, THEN SHUTS DOWN IN 10 SECONDS
SYMPTOM

MALFUNCTION
ENGINE ACCELERATES TO 95%, THEN SHUTS DOWN IN 10 SECONDS

CORRECTIVE ACTION
1. Check for red LOW OIL PRESS indicator.

2. Check engine/gearcase oil level. Add oil if required (refer to WP 0015 00, Lubrication) and
attempt restart, If not successful, notify maintenance supervisor.

6. LOW OIL PRESS LIGHT BLINKING DURING NORMAL OPERATION
SYMPTOM

MALFUNCTION
LOW OIL PRESS LIGHT BLINKING DURING NORMAL OPERATION

CORRECTIVE ACTION

Check engine/gearcase oil level and add oil if required (refer to WP 0015 00|, Lubrication). If
symptom continues, shutdown engine, notify maintenance supervisor.

7. AUTOMATIC ENGINE SHUTDOWN DURING NORMAL OPERATION
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7. AUTOMATIC ENGINE SHUTDOWN DURING NORMAL OPERATION - Continued

SYMPTOM

MALFUNCTION
AUTOMATIC ENGINE SHUTDOWN DURING NORMAL OPERATION

CORRECTIVE ACTION
Check and record all illuminated indicators on control panel before setting MASTER SWITCH to

OFF and notify maintenance supervisor.

8. INLET FILTER BLOCKED INDICATOR ILLUMINATED

SYMPTOM

MALFUNCTION
INLET FILTER BLOCKED INDICATOR ILLUMINATED

CORRECTIVE ACTION

1.
2.

Check for obstruction or blockage on air intake louvered panel, and/or air cleaner.
Remove obstruction or blockage.

9. ENGINE MOTORS ABOVE 10% RPM BUT NO LIGHT OFF

SYMPTOM

MALFUNCTION
ENGINE MOTORS ABOVE 10% RPM BUT NO LIGHT OFF

CORRECTIVE ACTION

1.

Check that four-way valve control handle is set to correspond to fuel delivery source. If correctly
set, continue with the next step.

Check for draining from combustor drain line. If fuel is present, continue with Step 4.
Inspect auxiliary fuel filtef (WP 0072 00) and FCU fuel filter (WP 0075 00).

a. Service or replace filters as required, and perform MOC.

b. Iffilters are okay, continue with next step.

Disconnect connector from ignition unit fuel control unit and shutdown solenoid. Inspect
connector pins for corrosion, clean as required, reconnect connectors. If still no light off,
proceed to Step 5.

Test ignition unit (refer to troubleshooting procedure 119. IGNITION UNIT MALFUNCTION).
a. Replace ignition unit if defectivg (WP 0092 00)), and perform MOC.
b. Ifignition unitis okay, continue with next step.

Test fuel control unit (refer to troubleshooting procedure 120. FUEL CONTROL UNIT MAL
FUNCTION).

a. Replace fuel control unit if defectivel (WP 0074 00), and perform MOC.
b. Iffuel control unitis okay, continue with next step.
Remove, inspect, and clean fuel nozzl¢ (WP 0097 00, Fuel Nozzle).
a. Replace nozzle if defective, and perform MOC.
b. If nozzle tests okay, continue with next step.

Test N shutdown solenoid (refer to troubleshooting procedure 121. FUEL SHUTDOWN
SOLENOID MALFUNCTION).

a. Replace shutdown solenoid if defectivig (WP 0077 00), and perform MOC.
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9. ENGINE MOTORS ABOVE 10% RPM BUT NO LIGHT OFF - Continued
b. If solenoid tests okay, continue with next step.

9. Disconnect battefy (WP 0034 0D). (MEP 83-360E only) Disconnect J-1 and P-1 connector, and
lower control panel (WP 0032 00, | ower Control Panel for Maintenance). Disconnect engine
harness connectors P2 from ECU, P4 from fuel shutoff solenoid, P7 from ignition unit, and P9
from fuel control unit torque motor. Refer to[FO 3 [Sheet 2 of 2). Check for continuity between
the following points:

NOTE

Refer tq FO 20/and FO 21|for MEP 83-360E.

Check Continuity If no continuity,
From To replace wire no.
P2-J P4-A G78A20
P2-U P4-B G8A20N
P2-N P7-B 46A20N
P2-f P7-A 19A20
P2-E P9-1 Q19A20
P2-W P9-3 Q20A20N

a. Ifno continuity, replace indicated wire.

b. Ifall continuity checks good, replace ECU| (WP 0049 00).
c. Perform MOC.

10. ENGINE HANGS DURING START - EGT LESS THAN NORMAL
SYMPTOM

MALFUNCTION
ENGINE HANGS DURING START - EGT LESS THAN NORMAL

CORRECTIVE ACTION
1. Check GTE LOW FUEL PRESS indicator.

a. Ifindicator is OFF while engine is operating, return to troubleshooting procedure 9.
ENGINE MOTORS ABOVE 10% RPM BUT NO LIGHT OFF, Step 4.

b. Ifindicatoris on (red), proceed to Step 2.
2. Check auxiliary fuel pump.

a. Ifvoltage is present between fuel pump leads when ENGINE CONTROL switch is set
to START and pump does not run, replace fuel pump, and perform MOC.

b. If voltage was not present between fuel pump leads, proceed to Step 3.

3. Disconnect batterfy (WP 0034 00). (MEP 83-360E only) Disconnect J-1 and P-1 connector,
lower control panel Lower Control Panel for Maintenance), and remove battery
charger access cover. Disconnect main harness connector P8 from lower tray connector J8.
Check for continuity between P8-N and TB4-13, and between TB4-14 and DC ground stud
(refer to|FO 3|or FO 20 and FO 21 for MEP 83-360E).

a. Ifnocontinuity, replace wire (E31C20 or E41A20N), or notify maintenance supervisor.
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10. ENGINE HANGS DURING START - EGT LESS THAN NORMAL - Continued

b. If continuity checks good, replace lower tray harness wire E31A20 or notify mainte-
nance supervisor.

11. ENGINE HANGS DURING START - EGT HIGHER THAN NORMAL
SYMPTOM

MALFUNCTION
ENGINE HANGS DURING START - EGT HIGHER THAN NORMAL

CORRECTIVE ACTION

1. Check position of LCY (WP 0083 0Q) with engine operating.

a. Ifvalveis not fully closed, refer to troubleshooting procedure 153. PSIG PNEUMATIC
METER INDICATES PRESSURE (PNEUMATIC POWER SWITCH OFF).

b. Ifvalveis closed, continue with next step.
2. Remove, inspect and clean fuel nozzl¢ (WP 0097 00} Fuel Nozzle).
a. Replace nozzle if defective.
b. If nozzle tests okay, notify maintenance supervisor. Other possible causes of mal-
function are a hot section or slipping starter clutch.

12. FLAMING OR BOOMING ENGINE STARTS
SYMPTOM

MALFUNCTION
FLAMING OR BOOMING ENGINE STARTS

CORRECTIVE ACTION

Remove, inspect and clean fuel nozzl¢ (WP 0097 00, Fuel Nozzle). Test ignition unit (refer to
troubleshooting procedure 119. IGNITION UNIT MALFUNCTION).

1. Replace any defective component.
a. Ifnodefective components are found, check for water in fuel.
b. Perform MOC.

13. ENGINE ACCELERATES TO 95% RPM AND THEN SHUTS DOWN
SYMPTOM

MALFUNCTION
ENGINE ACCELERATES TO 95% RPM AND THEN SHUTS DOWN
CORRECTIVE ACTION

Check GTE indicator lights.

a. IfCONTROL SHORT, HIGH EGT, HI OIL TEMP, or OVERSPEED indicator light is
illuminated, refer to troubleshooting procedure 21. GTE CONTROL SHORT INDIC
ATORLIT-ENGINE SHUT DOWN through 23. GTE OVER SPEED INDICATORLIT -
ENGINE SHUT DOWN.

b. IfCONTROL SHORT, HIGH EGT, HI OIL TEMP OR OVERSPEED indicator lights are
all extinguished, attempt restart. If all indication are the same, refer to troubleshooting
procedure 17. ENGINE SHUTS DOWN DURING NORMAL OPERATION.

14. ENGINE SHUTS DOWN AT APPROXIMATELY 10 SECONDS AFTER REACHING 95% RPM
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14. ENGINE SHUTS DOWN AT APPROXIMATELY 10 SECONDS AFTER REACHING 95% RPM - Continued
SYMPTOM

MALFUNCTION
ENGINE SHUTS DOWN AT APPROXIMATELY 10 SECONDS AFTER REACHING 95% RPM

CORRECTIVE ACTION
Check GTE indicator lights.

a. Ifany GTE warning (red) indicator light is on, refer to troubleshooting procedure 21.
GTE CONTROL SHORT INDICATOR LIT - ENGINE SHUT DOWN through 23. GTE
OVER SPEED INDICATOR LIT - ENGINE SHUT DOWN.

b. Ifall GTE warning lamps are extinguished, refer to troubleshooting procedure 17.
ENGINE SHUTS DOWN DURING NORMAL OPERATION.

15. ENGINE ACCELERATES TO 100% RPM BUT RPM AND EGT FLUCTUATE (PNEUMATIC POWER OFF)
SYMPTOM

MALFUNCTION
ENGINE ACCELERATES TO 100% RPM BUT RPM AND
EGT FLUCTUATE (PNEUMATIC POWER OFF)
CORRECTIVE ACTION
1. Check GTE LOW FUEL PRESS indicator.
a. Ifindicatoris extinguished while engine is operating, proceed to Step 4.
b. Ifindicatoris illuminated, continue with next step.
2. Check auxiliary fuel pump.

a. Ifvoltage is present between fuel pump leads when ENGINE CONTROL switch is set
to START and pump does not run, replace pump, and perform MOC.

b. If voltage was not present between fuel pump leads, proceed to Step 3.

3. Disconnect battery (WP 0034 00). (MEP 83-360E only) Disconnect J-1 and P-1 connector,
lower control panel (WP 0032 00,[Lower Control Panel for Maintenance), and remove battery
charger access cover. Disconnect main harness connector P8 from lower tray connector J8.
Remove relay 3K2 from socket[(WP 0047 00). Check for continuity between P8-N and TB-13,
between TB4-14 and do ground stud and between J8N and relay 3K2 socket B2 (refer to
(Sheet 1 of 2) or FO 20jand [FO 21jfor MEP 83-360E).

If no continuity, replace wire (E31C20 or E41A20N or E31A20), and perform MOC.

4. Remove, inspect and clean fuel noz4le (WP 0097 00, Fuel Nozzle). Test ignition unit (refer to
troubleshooting procedure 119. IGNITION UNIT MALFUNCTION), GTE Speed sensor (refer
to troubleshooting procedure 114. SPEED SENSOR MALFUNCTION), and fuel control unit
(refer to troubleshooting procedure 120. FUEL CONTROL UNIT MALFUNCTION).

a. Replace any defective components.

b. Ifall components and wiring test good, replace ECU| (WP 0049 00).
c. Perform MOC.

16. ENGINE OIL CONSUMPTION OR SMOKE EXCESSIVE
SYMPTOM

MALFUNCTION
ENGINE OIL CONSUMPTION OR SMOKE EXCESSIVE
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16. ENGINE OIL CONSUMPTION OR SMOKE EXCESSIVE - Continued
CORRECTIVE ACTION
Notify maintenance supervisor if oil consumption is 1 quart (or more) per 5-hour period, or if low oil pres-
sure lightis onin 5 hours.

17. ENGINE SHUTS DOWN DURING NORMAL OPERATION
SYMPTOM

MALFUNCTION
ENGINE SHUTS DOWN DURING NORMAL OPERATION
CORRECTIVE ACTION

1. Check GTE warning (red) indicator lights.

a. Ifany GTE red indicator is illuminated, refer to troubleshooting procedure 21. GTE
CONTROL SHORT INDICATOR LIT - ENGINE SHUT DOWN through 23. GTE
OVER SPEED INDICATOR LIT - ENGINE SHUT DOWN.

b. Ifall GTE warning indicators are extinguished, continue with next step.

2. Test power diodes 3CR?7 through 3CR9 (refer to troubleshooting procedure 111. BA
TTERY/CHARGER TRANSFER RELAY AND POWER DIODE MALFUNCTIONS, Step 2.).

a. Replace defective diodgs (WP 0057 00), and perform MOC.
b. Ifdiodes are good, continue with Step 3.

3. Check diodes TB3-CR3 through TB3-CRY7 (refer to troubleshooting procedure 108. TERMI
NAL BOARD DIODE MALFUNCTIONS).

a. Replace any defective diodgs (WP 0058 00), and perform MOC.

b. Ifall diodes are good, continue with next step.

4. Disconnect battefy (WP 0034 00). (MEP 83-360E only) Disconnect J-1 and P-1 connector, and
lower control panel (WP 0032 00,|Lower Control Panel for Maintenance). Refer to[FO 3| Sheet
2 of 2) or HO 20 and FO 21 fgr MEP 83-360E. Check wiring between diodes (TB3-CR3 through
CR7) and indicator lamps, and between diodes and P4 as follows:

NOTE

Refer tq FO 20 and FO 21|for MEP 83-360E.

Check Continuity

From To If no continuity, replace

wire no.

TB3-3 ANODE P5-8L E13C20
TB3-2 ANODE P5-7R E12C20
TB3-6 ANODE TB3-2 ANODE E12E20
TB3-1 ANODE P5-6R E11C20
TB3-4 ANODE P5-9L E14C20
TB3-5 ANODE P5-9R E15C20
TB3-3 CATHODE P4-H E13A20
TB3-2 CATHODE P4-D E12A20
TB3-6 CATHODE P4-L E12D20
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17. ENGINE SHUTS DOWN DURING NORMAL OPERATION - Continued

— Continued
Check Continuity
From To If no continuity, replace

wire no.

TB3-1 CATHODE P4-G E11A20
TB3-4 CATHODE P4-F E14A20
TB3-5 CATHODE P4-E E15A20
1DS9 (-) J5-8R E13B20
1DS10 (-) J5-7L E12B20
1DS12 (-) J5-6L E11B20
1DS4 (-) J5-9R E14B20
1DS3 (-) J5-9L E15B20

a. Replace any open wires, and perform MOC.
b. Ifall wiring is good, continue with next step.

6. Test fuel shutdown solenoid (refer to troubleshooting procedure 121. FUEL SHUTDOWN
SOLENOID MALFUNCTION).

a. Replace fuel shutdown solenoid if defective (WP 0077 00).

b. Iffuel shutdown solenoid is good, replace ECU[(WP 0049 00).
c. Perform MOC.

18. ENGINE DOES NOT SHUT DOWN WHEN EMERG STOP SWITCH IS PRESSED
SYMPTOM

MALFUNCTION
ENGINE DOES NOT SHUT DOWN WHEN EMERG STOP SWITCH IS PRESSED
CORRECTIVE ACTION

1. Set ENGINE CONTROL switch to STOP.

a. Ifengine now stops, replace EMERG STOP switch S2 (WP 0053 00), and perform
MOC.

b. Ifengine continues to run, proceed to Step 2.
2. SetMASTER SWITCH to OFF.
a. Ifengine now stops, proceed to Step 3.

b. If engine keeps running, pull GTE 10 AMP circuit breaker. If engine now stops,
multiple faults exist. Test ENGINE CONTROL switch and MASTER switch (refer
to troubleshooting procedure 105. CONTROL PANEL SWITCH AND CIRCUIT
BREAKER MALFUNCTIONS), and EMERG STOP switch (refer to troubleshooting
procedure 91. EMERGENCY STOP SWITCH MALFUNCTION).

c. Ifengine continues to run, pull fuel pump circuit breaker. Fuel shutdown solenoid is
defective. Wait until engine stops and replace fuel shutdown solenoid[(WP 0077 00).
If engine is shutdown this way, purge fuel system prior to next start, or engine will not
start on next attempt.

0009 00-8



T™ 1-1730-229-40 0009 00

18. ENGINE DOES NOT SHUT DOWN WHEN EMERG STOP SWITCH IS PRESSED - Continued

3. Check starter latch relay 3K2 (refer to troubleshooting procedure 110. STARTER LATCH
RELAY 3K2 MALFUNCTION).

a. Replace relay 3K2 if defectivg (WP 0048 00).
b. Ifrelay tests good, replace ECU (WP 0049 00).
c. Perform MOC.

19. ENGINE IS NOISY ON SHUTDOWN
SYMPTOM

MALFUNCTION
ENGINE IS NOISY ON SHUTDOWN

CORRECTIVE ACTION

Probable faults are fuel control unit, binding generator or engine, gearcase, or hydraulic pump. Notify
maintenance supervisor.

20. GTE HIGH EGT INDICATOR LIT - ENGINE SHUT DOWN
SYMPTOM

MALFUNCTION
GTE HIGH EGT INDICATOR LIT - ENGINE SHUT DOWN

CORRECTIVE ACTION

1. Place MASTER SWITCH in OFF position and check visual position on side of LCV
WP 0083 00| Figure 1, Item 5).

a. Ifvalveis fully closed, proceed to Step 1.b.
b. Ifvalveis notfully open, replace LCV [WP 0083 00) and perform MOC.

2. Testthermocouple (refer to troubleshooting procedure 117. THERMOCOUPLE MALFUNC
TION).

a. Replace thermocouple if defective (WP 0046 00) and perform MOC.
b. Ifthermocouple tests good, continue with next step.

3. Set MASTER SWITCH OFF and disconnect engine wiring harness connector P5 from LCV
WP 0083 00)| Check resistance between pins A and C of LVC. Resistance should be between
30 and 38 ohms.

a. Ifresistance is okay, check engine harness wires M1A20 (P2-T to P5-C) and M2820N
(P2-X to P5-A) for continuity. Replace wiring if defective. If wiring is good, replace

ECU (WP 0049 00).
b. Ifresistance is not okay, replace LCV[(WP 0083 00).
c. Perform MOC.
21. GTE CONTROL SHORT INDICATOR LIT - ENGINE SHUT DOWN
SYMPTOM

MALFUNCTION
GTE CONTROL SHORT INDICATOR LIT - ENGINE SHUT DOWN

CORRECTIVE ACTION

1. Ifengine will not motor, Disconnect battery|(WP 0034 00). (MEP 83-360E only) Disconnect J-1
and P-1 connector and lower control panel. Disconnect main harness connector P4 from ECU
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21. GTE CONTROL SHORT INDICATOR LIT - ENGINE SHUT DOWN - Continued
and measure resistance from pin J of harness connector P4 to ground (Refer to FO-3|(Sheet
1 of 2) or EO 20 and FO 21 for MEP 83-360E).

a. Ifresistance is less than 10 ohms, starter contactor K4 or wire E16A20 is shorted.
Replace as necessary.

b. Ifresistance is 10 ohms or more, replace ECU (WP 0049 00).
c. Perform MOC.

2. Ifno light off above 10% and no increase in EGT, turn ENGINE CONTROL switch to STOP.
Set MASTER SWITCH OFF and disconnect engine harness connector P7 from ignition unit

(WP 0092 00), Restart engine.

a. Ifengine now motors beyond 10%, test ignition unit (refer to troubleshooting proce-
dure 119. IGNITION UNIT MALFUNCTION).

b. If CONTROL SHORT indicator still illuminates at 10% rpm, proceed to Step 3.

3. SetMASTER SWITCH OFF and disconnect engine harness connector P4 from fuel shutoff
solenoid (WP 0077 00). Restart engine.

a. If engine now motors beyond 10% rpm, test fuel shutdown solenoid (refer to trou-
bleshooting procedure 121. FUEL SHUTDOWN SOLENOID MALFUNCTION). If
not, proceed to Step 3.

b. Disconnectleads from hour meter (WP 0081 00, Figure 1, ltem 8). Restart engine. If
engine now motors normally, replace hour meter. If not, perform Step 3.c.

c. If CONTROL SHORT indicator still iluminates at 10% rpm, Disconnect battery
WP 0034 00)} (MEP 83-360E only) Disconnect J-1 and P-1 connector and check
engine harness wiring to ignition unit, hour meter, and fuel shutdown solenoid. If

wiring is not shorted to ground, replace ECU [WP 0049 00).
d. Perform MOC.
4. Ifengine shuts down at 95% rpm, Disconnect battery (WP 0034 00). (MEP 83-360E only) Dis-
connect J-1 and P-1 connector and lower control panel. Disconnect main harness connector

P4 from ECU and measure resistance from pin S of harness connector P4 and ground (Refer
to FO 3/(Sheet 2 of 2) or FO 20 and FO 21 for MEP 83-360E).

a. Ifresistance is leas than 200 ohms, 95% enable relay 3K1, or wire E17A20 (P4-S to
P8-A) or E17B20 (3K1-X2 to J8-A) is shorted to ground. Replace as necessary.

b. Ifresistance is 200 ohms or more, replace ECU| (WP 0049 00).

c. Perform MOC.

5. Ifengine shuts down when PNEUMATIC POWER switch is turned on, Set MASTER SWITCH
OFF and disconnect engine harness connector P5 from load control valve| (WP 0083 00).
Measure resistance between pins A and C of load control valve.

a. Ifresistanceisless than 30 ohms, replace load control valvel (WP 0083 00).

b. Ifresistance is 38 ohms or more, Disconnect battery (WP 0034 00). (MEP 83-360E
only) Disconnect J-1 and P-1 connector and check engine harness wires M1A20

(P2-T to P5-C) and M2820N (P2-X to P5-A). If wiring is not shorted to ground, replace
ECU|(WP 0049 00).
c. Perform MOC.
6. If engine shuts down during normal operation, set MASTER SWITCH OFF and disconnect

engine harness connector P4 from fuel shutdown solenoid (WP 0077 00).|Measure resistance
between pins A and B of fuel shutdown solenoid.

a. Ifresistanceisless than 20 ohms, replace fuel shutdown solenoid (WP 0077 00).
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21. GTE CONTROL SHORT INDICATOR LIT - ENGINE SHUT DOWN - Continued

b. Ifresistance is present check engine harness wires G7A20 (P2-J to P4-A) and
G8A20N (P2-U to P4-B). If wiring is good, replace ECU (WP 0049 00).

c. Perform MOC.
22. GTE HI OIL TEMP INDICATOR LIT - ENGINE SHUT DOWN
SYMPTOM

MALFUNCTION
GTE HI OIL TEMP INDICATOR LIT - ENGINE SHUT DOWN

CORRECTIVE ACTION
1.  Checkoil level.
Add oil if required.

2. Test high oil temperature (HOT) switch (refer to troubleshooting procedure 116. HIGH OIL
TEMPERATURE SWITCH MALFUNCTION).

a. Replace switch if defective (WP 0045 00), and perform MOC.

b. If switch is good, fault may be due to overloaded engine. Notify maintenance super-
visor.

23. GTE OVER SPEED INDICATOR LIT - ENGINE SHUT DOWN
SYMPTOM

MALFUNCTION
GTE OVER SPEED INDICATOR LIT - ENGINE SHUT DOWN

CORRECTIVE ACTION

Test fuel control unit (refer to troubleshooting procedure 120. FUEL CONTROL UNIT MALFUNC
TION).

a. Replace fuel control unit if defective (WP 0074 00).
b. Iffuel control unit tests good, replace ECU|(WP 0049 00).
c. Perform MOC.
24. GTE LOW OIL PRESS INDICATOR LIT - ENGINE SHUT DOWN
SYMPTOM

MALFUNCTION
GTE LOW OIL PRESS INDICATOR LIT - ENGINE SHUT DOWN

CORRECTIVE ACTION
1. Checkoil level.
Add oil if required.
Check oil filter elemert (WP 0089 00, Figure 1, ltem 7).

Check low oil pressure switch (refer to troubleshooting procedure 115. LOW OIL PRESSURE
SWITCH MALFUNCTION). Replace oil filter element and seals if required.

a. Replace switch if defective (WP 0044 00) and perform MOC.

b. If switch is good, fault may be due to defective engine oil pump or pressure regulator.
Notify maintenance supervisor.
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25. GTE WARNING INDICATOR (CONTROL SHORT, HIGH EGT, OVER SPEED,
HI OIL TEMP OR LOW OIL PRESS) - ENGINE CONTINUES TO RUN

SYMPTOM

MALFUNCTION
GTE WARNING INDICATOR (CONTROL SHORT, HIGH EGT, OVER SPEED, HI
OIL TEMP OR LOW OIL PRESS) - ENGINE CONTINUES TO RUN

CORRECTIVE ACTION

Shut engine down and restart.

If fault indicator remains on, shut system down. Replace ECU (WP 0049 00) or notify
maintenance supervisor.

26. GTE EGT METER READS IN RED BAND AND ENGINE CONTINUES TO RUN ABOVE 95% RPM
SYMPTOM

MALFUNCTION
GTE EGT METER READS IN RED BAND AND ENGINE CONTINUES TO RUN ABOVE 95% RPM

CORRECTIVE ACTION
Check GTE EGT indicator light.

a. IfEGT lightis lit, refer to troubleshooting procedure 25. GTE WARNING INDICATOR
(CONTROL SHORT, HIGH EGT, OVER SPEED, HI OIL TEMP ORLOW OIL PRESS)
- ENGINE CONTINUES TO RUN.

b. IfEGT lightis OFF replace ECU (WP 0049 00) or EGT meter 1M1|(WP 0137 00).
c. Perform MOC.
27. GTE % RPM METER READS IN RED BAND
SYMPTOM

MALFUNCTION
GTE % RPM METER READS IN RED BAND

CORRECTIVE ACTION
Check GTE OVER SPEED indicator light.

a. IfOVER SPEED lightis lit, refer to troubleshooting procedure 25. GTE WARNING
INDICATOR (CONTROL SHORT, HIGH EGT, OVER SPEED, HI OIL TEMP OR LOW
OIL PRESS) - ENGINE CONTINUES TO RUN.

b. If OVER SPEED light is OFF, replace ECU (WP 0049 0Q) or %RPM meter 1M2
WP 0137 00).

c. Perform MOC.
28. GTE INLET FILTER BLOCKED INDICATOR LIT
SYMPTOM

MALFUNCTION
GTE INLET FILTER BLOCKED INDICATOR LIT

CORRECTIVE ACTION

Check switch (refer to troubleshooting procedure 118. INLET FILTER BLOCKED SWITCH MAL
FUNCTION).

a. Replace switch if defective (WP 0054 0Q), and perform MOC.
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28. GTE INLET FILTER BLOCKED INDICATOR LIT — Continued
b. If switch tests good, inspect engine air cleaner (WP 0023 00).

29. GTE COMPT/GEN HI TEMP INDICATOR LIT (AC POWER SWITCH OFF)
SYMPTOM

MALFUNCTION
GTE COMPT/GEN HI TEMP INDICATOR LIT (AC POWER SWITCH OFF)

CORRECTIVE ACTION
CAUTION

If temperature in electrical bay near ECU exceeds 160 °F, the COMPT/GEN HI TEMP indicator
should be lit. Continued operation could damage ECU.

1. Shutdown engine, Disconnect battery (WP 0034 00). (MEP 83-360E only) Disconnect J-1 and
P-1 connector, and lower control panel (WP 0032 00, Lower Control Panel for Maintenance).
Place thermometer on electrical bay subfloor (WP 0003 00, Figure 1, Iltem 11) near ECU.

a. Leavethermometerin place, replace control panel, and start engine. Operate system
under same conditions that originally caused malfunction.

b. If COMPT/GEN HI TEMP indicator light comes on, proceed immediately to Step 2.

c. Iflight does not come on, continue operation as required. When operation is com-
plete, Disconnect battery| (WP 0034 00). (MEP 83-360E only) Disconnect J-1 and
P-1 connector and remove thermometer.

NOTE

Perform Steps 2. through 4. as quickly as possible before system cools down.

2. Shut down engine. Disconnect battery (WP 0034 0(). (MEP 83-360E only) Disconnect J-1
and P-1 connector and lower control panel. Check thermometer.

a. Ifthermometerindicates less than 155 °F, proceed immediately to Step 3.

b. Ifthermometer indicates 155 °F or higher, allow system to cool before operating.
Continued operation could damage ECU.

3. Disconnect main harness connector P12 (WP 0062 00, Figure 1, ltem 36) from generator
control unit. Check resistance between pins G and H of harness connector P12 (refer to
(Sheet 1 of 2) or[FO 20 and |[FO 21ifor MEP 83-360E).

a. If continuity between pins G and H of P12, the thermal switch in generator is closed,
indicating an overtemp condition. If unit has been recently run with heavy AC load,
allow unit to cool before operating. If unit has not been run with AC load, generator is
defective. Notify maintenance supervisor.

b. If resistance between pins G and H of P12 is greater than 10K, reconnect P12 to
GCU, and proceed to Step 4.

4. Remove battery charger access cover. Disconnect main harness connector P5 from control
panel connector J5 (refer tb FO B (Sheet 2 of 2) of FO 20 and FO 21 for MEP 83-360E ) for J-5
and P-5 Pin out. Check for open circuit between pins 10L and 6L of P5.

a. If continuity between pins 10L and 6L of P5, replace compartment temperature switch

S1 (WP 0014 00,|Hydraulic Pump Spacer).
b. If open circuit between pins 10L and 6L of P5, replace GCU|(WP 0062 00).
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29. GTE COMPT/GEN HI TEMP INDICATOR LIT (AC POWER SWITCH OFF) — Continued
c. Perform MOC.

END OF WORK PACKAGE
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POWER UNIT, AVIATION, MULTI-OUTPUT GTED ELECTRICAL,
HYDRAULIC, PNEUMATIC (AGPU)
WHEEL MOUNTED, SELF-PROPELLED, TOWABLE
AC - 400 HZ, 3 PH, 0.8 PF, 115/200 V
DC - 28 VOLT
PNEUMATIC - 60 LBS/MIN. AT 40 PSIG
HYDRAULIC - 15.2 GPM AT 3300 PSIG
LIN: P44627
PART NO. MEP 83-360A NSN 1730-01-144-1897 EIC: UEG
PART NO. MEP 83-360D NSN 1730-01-466-9371 EIC: UDG
PART NO. MEP 83-360E NSN 1730-01-552-2313 EIC: UDH

TROUBLESHOOTING PROCEDURES: HYDRAULIC/PNEUMATIC

INITIAL SETUP: References (cont.)
References

TM 1-1730-229-13

WP 0122 00

WP 0125 00

WP 0119 00

TROUBLESHOOTING PROCEDURE

30. ENGINE AT 100% WITH PNEUMATIC LOAD, LOW PNEUMATIC FLOW, HIGH EGT
SYMPTOM

MALFUNCTION
ENGINE AT 100% WITH PNEUMATIC LOAD, LOW PNEUMATIC FLOW, HIGH EGT

CORRECTIVE ACTION

Check pneumatic hoses for secure installation, cuts, or tears; and, if hose is loose or damaged,
notify maintenance supervisor.

31. PNEUMATIC PRESSURE LOW
SYMPTOM

MALFUNCTION
PNEUMATIC PRESSURE LOW

CORRECTIVE ACTION

1. Check pneumatic hose for cuts, tears, or obstructions, and check hose end coupler for proper
operation of shutter.

2. Check aircraft pneumatic system for obstructions.
32. 500 PSIG HYDRAULIC PRESSURE NOT DEVELOPED AFTER ENGINE START
SYMPTOM

MALFUNCTION
500 PSIG HYDRAULIC PRESSURE NOT DEVELOPED AFTER ENGINE START

CORRECTIVE ACTION
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32. 500 PSIG HYDRAULIC PRESSURE NOT DEVELOPED AFTER ENGINE START - Continued
NOTE

Not applicable if hydraulic pump spacer is installed.

Shut down engine.
Check to see if gauge shut off valve is open 1/4 turn.
Check that hydraulic reservoir is 3/4 full of fluid.
If RESERVOIR selector not set to AGPU, reposition selector valve to AGPU.
5. Check that High Pressure and Return Bleed Valves are completely closed.
33. OUTPUT PRESSURE GAUGE INDICATION ALWAYS ZERO
SYMPTOM

MALFUNCTION
OUTPUT PRESSURE GAUGE INDICATION ALWAYS ZERO

CORRECTIVE ACTION

o n =

NOTE

Not applicable if hydraulic pump spacer is installed.

If GAUGE SHUTOFF valve is closed, open valve 1/4 turn.
34. HYDRAULIC ELECTRICAL POWER ON LAMP DOESN’T COME ON
SYMPTOM

MALFUNCTION
HYDRAULIC ELECTRICAL POWER ON LAMP DOESN'T COME ON

CORRECTIVE ACTION

NOTE

Not applicable if hydraulic pump spacer is installed.

If CIRCUIT BREAKER on hydraulic electrical panel tripped, reset CIRCUIT BREAKER.
35. TEMPERATURE AND SYSTEM READY INDICATOR LIGHTS STAY OFF
SYMPTOM

MALFUNCTION
TEMPERATURE AND SYSTEM READY INDICATOR LIGHTS STAY OFF

CORRECTIVE ACTION

NOTE

Not applicable if hydraulic pump spacer is installed.

1. Cold hydraulic fluid.
Perform procedure in WP TM 1-1730-229-13, Operator Instructions, Hydraulic System.
2. Temperature sensor defective.
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35. TEMPERATURE AND SYSTEM READY INDICATOR LIGHTS STAY OFF - Continued
Notify supervisor.

36. OUTPUT PRESSURE INDICATION WILL NOT INCREASE
SYMPTOM

MALFUNCTION
OUTPUT PRESSURE INDICATION WILL NOT INCREASE

CORRECTIVE ACTION

NOTE
Not applicable if hydraulic pump spacer is installed.

1. PRESSURE RELIEF valve set too low.
Re-adjust PRESSURE RELIEF valve.
2. Pump or pump controls not working properly.
3. Notify maintenance supervisor.
37. PRESSURE RELIEF VALVE DOESN’T TURN
SYMPTOM

MALFUNCTION
PRESSURE RELIEF VALVE DOESN'T TURN

CORRECTIVE ACTION

NOTE
Not applicable if hydraulic pump spacer is installed.

If valve lock is set, release lock.

38. PRESSURE DOES NOT RESPOND TO PRESSURE (INCREASE/DECREASE) SWITCH
SYMPTOM

MALFUNCTION
PRESSURE DOES NOT RESPOND TO PRESSURE (INCREASE/DECREASE) SWITCH

CORRECTIVE ACTION

NOTE
Not applicable if hydraulic pump spacer is installed.

1. Check for defective control circuit or defective pump by checking electrical connections.
2. Ensure MASTER SWITCH is in the ON position on the hydraulic control panel.
3. If defective, notify maintenance supervisor.
39. REPLACE FILTER INDICATOR ILLUMINATED DUE TO DIRTY FILTER
SYMPTOM
MALFUNCTION
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39. REPLACE FILTER INDICATOR ILLUMINATED DUE TO DIRTY FILTER - Continued
REPLACE FILTER INDICATOR ILLUMINATED DUE TO DIRTY FILTER
CORRECTIVE ACTION

NOTE

Not applicable if hydraulic pump spacer is installed.

Notify maintenance supervisor and replace both Low Pressure and High Pressure hydraulic filters.
40. HOSE CONNECTIONS LOOSE
SYMPTOM

MALFUNCTION
HOSE CONNECTIONS LOOSE

CORRECTIVE ACTION

Replace hose if hose connector is worn. Notify supervisor if problem is AGPU control panel
bulkhead connector.

41. HYDRAULIC FLUID FROM AIRCRAFT DRAINS INTO AGPU
SYMPTOM

MALFUNCTION
HYDRAULIC FLUID FROM AIRCRAFT DRAINS INTO AGPU

CORRECTIVE ACTION

NOTE

Not applicable if hydraulic pump spacer is installed.

1. Proper procedural sequence not being followed or check valve defective in AGPU system.
2. Notify maintenance supervisor.
42. UNABLE TO DRAIN OR FILL AGPU FROM DUAL MANIFOLD
SYMPTOM

MALFUNCTION
UNABLE TO DRAIN OR FILL AGPU FROM DUAL MANIFOLD

CORRECTIVE ACTION
Check dual manifold FILL/DRAIN valve:
a. Shutdown AGPU and reduce hydraulic pressure.

b. Remove and clean FILL/DRAIN valve (WP 0119 00) and clean dual manifold hole
where valve fits.

c. Inspectvalve cartridge for signs of blockage (i.e., lodged bits of packing).
Replace valve packing.

e. Re-install FILL/DRAIN valve (WP 0119 00) and verify operation.
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43. PUMP EMITS HIGH PITCH WHINE AT HIGH PRESSURE
SETTINGS, NO HYDRAULIC PRESSURE TO AIRCRAFT

SYMPTOM

MALFUNCTION
PUMP EMITS HIGH PITCH WHINE AT HIGH PRESSURE
SETTINGS, NO HYDRAULIC PRESSURE TO AIRCRAFT

CORRECTIVE ACTION

Shutdown complete unit and check HIGH PRESSURE BYPASS valve and OUTPUT selector valve
for AGPU position:

a. Remoye (WP 0122 00, Remove Valves and Fittings) and clean valve and clean the
manifold where HIGH PRESSURE BYPASS valve fits.

b. Inspect valve cartridge for nicks, scratches, or broken packing. Replace valve
cartridge if necessary.

c. Replace valve packing.
Re-install HIGH PRESSURE BYPASS valye (WP 0122 (0, Install Valves and Fittings)
and verify operation.

44. PUMP EMITS HIGH PITCH WHINE BEFORE HYDRAULIC MODULE OUTPUT TURNED ON
SYMPTOM

MALFUNCTION
PUMP EMITS HIGH PITCH WHINE BEFORE HYDRAULIC MODULE OUTPUT TURNED ON

CORRECTIVE ACTION

1. Shut down complete unit. Remove pump output check valye (WP 0129 J0, Figure 2, Item 53)
according to procedures of WP 0125 00

2. Replace pump suction QD (WP 0129 00, Figure 2, ltem 34) check valve:
a. Disassemble module to gain access to pump suction QD. Use procedure of

WP 0129 00/ Steps 1. through 32.
b. Remove QD and copper seal.
c. Install new QD with new copper seal.

d. Reassemble module using procedur¢ of WP 0130 Q0 starting with Step 2.
45. PUMP EMITS HIGH PITCH WHINE AFTER HYDRAULIC MODULE OUTPUT TURNED ON
SYMPTOM

MALFUNCTION
PUMP EMITS HIGH PITCH WHINE AFTER HYDRAULIC MODULE OUTPUT TURNED ON

CORRECTIVE ACTION

1. Shutdown complete unitand replace module HIGH PRESSURE QD check valvg (WP 0132 00
Figure 1, Item 6):

a. Remove HIGH PRESSURE QD fitting.
b. Clean manifold hole where QD fits.
c. Install a new QD fitting with new packing.

2. Replace module RETURN QD check valve (WP 013200, Figure 1, Item 5) or return line check
valve (behind hydraulic control panel|(WP 0132 0Q, Figure 1, ltem 5)):

a. Remove RETURN QD fitting and return line check valve.
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45. PUMP EMITS HIGH PITCH WHINE AFTER HYDRAULIC MODULE OUTPUT TURNED ON - Continued
b. Clean manifold hole where check valve fits.
c. Installanew QD fitting and return line check valve with new packing.
3. Repair dual manifold according to the procedures of WP 0119 00]
46. UNABLE TO PERFORM HOSE FLUID WARMUP AND HOSE AIR BLEED PROCEDURES
SYMPTOM

MALFUNCTION
UNABLE TO PERFORM HOSE FLUID WARMUP AND HOSE AIR BLEED PROCEDURES

CORRECTIVE ACTION
Repair dual manifold according to the procedures of WP 0119 00

END OF WORK PACKAGE
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POWER UNIT, AVIATION, MULTI-OUTPUT GTED ELECTRICAL,
HYDRAULIC, PNEUMATIC (AGPU)
WHEEL MOUNTED, SELF-PROPELLED, TOWABLE
AC - 400 HZ, 3 PH, 0.8 PF, 115/200 V
DC - 28 VOLT
PNEUMATIC - 60 LBS/MIN. AT 40 PSIG
HYDRAULIC - 15.2 GPM AT 3300 PSIG
LIN: P44627
PART NO. 83-360A NSN 1730-01-144-1897 (MEP 83-360A)
EIC: UEG
PART NO. 83-360D NSN 1730-01-466-9371 (MEP 83-360D)
EIC: UDG
PART NO. 1024250 NSN 1730-01-552-2313 (MEP 83-360E)
EIC: UDH

TROUBLESHOOTING PROCEDURES: PROPULSION

INITIAL SETUP: References (cont.)
References WP 0148 00

WP 0146 00 WP 0155 00

WP 0147 00

WP 0130 00

TROUBLESHOOTING PROCEDURE

47. AGPU DOES NOT DRIVE IN PRIMARY OR ALTERNATE PROPULSION MODE
SYMPTOM

MALFUNCTION
AGPU DOES NOT DRIVE IN PRIMARY OR ALTERNATE PROPULSION MODE

CORRECTIVE ACTION
Check clutch is engaged and quick release pin installed.

2. Check that the MASTER switch is ON; DRIVE switch is ON; BATT output switch is ON; and
check level of battery charge.

3. Check brake lever is in the vertical position and brakes are released.

4. Check Dead-Man switch is depressed.

5. Check operation of electric brake.

6. Notify maintenance supervisor.

48. AGPU DRIVES IN FORWARD DIRECTION ONLY
SYMPTOM

MALFUNCTION
AGPU DRIVES IN FORWARD DIRECTION ONLY

CORRECTIVE ACTION

1. For MEP 83-360A and MEP 83-360D models, set DRIVE switch OFF, disconnect cable from
motor terminal A1 (EO 8)|For 83-360E model, set DRIVE switch OFF, disconnect cable from
motor terminal A2 (FO 8 gnd FO 27 )] Set DRIVE SWITCH on. Press deadman switch and
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48. AGPU DRIVES IN FORWARD DIRECTION ONLY - Continued
rotate speed/direction control assembly handgrip for reverse motion. Check for +24 VDC at
TB4-7.
a. Ifvoltage is present, replace reverse switch S2 in the speed/direction control assem-
bly.
b. If voltage is not present, the reverse switch S2 in the speed/direction control as-
sembly, or the wire between switch and TB4-7 is defective. Disconnect battery (

WP 0034 00)} (MEP 83-360E only) Disconnect J-1 and P-1 connector. Check wiring
and repair if defective. If wiring is good, check reverse switch S2, and replace if
defective. If voltage is still not present, replace speed/direction control assembly

WP 0147 00).

2. Setpower switches OFF and Disconnect batfery (WP 0034 00). (MEP 83-360E only) Discon-
nect J-1 and P-1 connector. Check wires between TB4-7 and relay 2K2, and cable G12A2 on

relay 2K2.
a. Replace any defective wires or cables.

b. Ifall cables and wires are good, replace relay 2K2[(WP 0147 00).

49. AGPU DRIVES IN REVERSE DIRECTION ONLY
SYMPTOM

MALFUNCTION
AGPU DRIVES IN REVERSE DIRECTION ONLY

CORRECTIVE ACTION

1. Set DRIVE switch OFF, disconnect cable from motor terminal A2[(FO 8). For 83-360E model
refer to FO 8land|FO 27| Set DRIVE SWITCH on. Press deadman switch and rotate speed/di-
rection control assembly handgrip for reverse motion. Check for +24 VDC at TB4-6.

a. Ifvoltage is present, perform Step 2.

b. If voltage is not present, the reverse switch S1 in the speed/direction control as-
sembly, or the wire between switch and TB4-6 is defective. Disconnect battery (

WP 0034 00)} (MEP 83-360E only) Disconnect J-1 and P-1 connector. Check wiring
and repair if defective. If wiring is good, check reverse switch S1, and replace if
defective. If voltage is still not present, replace speed/direction control assembly

WP 0147 00).

2. Setpower switches OFF and Disconnect battery (WP 0034 00). (MEP 83-360E only) Discon-
nect J-1 and P-1 connector. Check wires between TB4-6 and relay 2K1, and cable G18A20N

on relay 2K1.
a. Replace any defective wires or cables.

b. Ifall cables and wires are good, replace relay 2K1[(WP 0147 00).

50. AGPU DRIVES IN BOTH DIRECTIONS BUT MOTION IS JERKY

SYMPTOM

MALFUNCTION
AGPU DRIVES IN BOTH DIRECTIONS BUT MOTION IS JERKY
CORRECTIVE ACTION

Set power switches OFF and Disconnect battery (WP 0034 00). (MEP 83-360E only) Disconnect
J-1 and P-1 connector. Test diodes TB2-CR1 and CR2 or refer to troubleshooting procedure

108. TERMINAL BOARD DIODE MALFUNCTIONS.
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50. AGPU DRIVES IN BOTH DIRECTIONS BUT MOTION IS JERKY - Continued

Replace defective diodes.

If diodes are good, check wire between diodes and grounfl (FOJ8 for MEP 83-360A
and D models and FO 27|for MEP 83-360E model).

c. Ifallwires and diodes are good, replace motor controller.

d. Notify maintenance supervisor.

51. AGPU DOES NOT DRIVE WHEN SPEED/DIRECTION CONTROL ASSEMBLY HANDGRIPS
ROTATED IN EITHER DIRECTION (CONDITIONS PROPER FOR OPERATION)

SYMPTOM

MALFUNCTION
AGPU DOES NOT DRIVE WHEN SPEED/DIRECTION CONTROL ASSEMBLY HANDGRIPS
ROTATED IN EITHER DIRECTION (CONDITIONS PROPER FOR OPERATION)

CORRECTIVE ACTION
1. Check if control panel DRIVE light is on when handgrips are rotated.
a. IfDRIVE lightis lit, continue with Step 3.

b. If DRIVE light is not lit, refer to troubleshooting procedure 97. DRIVE POWER
ON INDICATOR DOES NOT LIGHT WHEN PROPULSION MODE OPERATION
ATTEMPTED.

NOTE

Make sure battery voltage is up before performing drive motor test. Observe DC AMPS meter
while performing test. If meter indication exceeds 300 amps after initial surge, set DRIVE switch
OFF.

2. Operate AGPU in alternate (battery) propulsion mode (refer to TM 1-1730-229-13, Operator
Instructions). Listen for audible click from electric brake. If there is no audible click:

a. Checkdiode CR16 for correct operation and installation. Replace as required.

b. Disconnect strain relief connection at electric brake. Check for continuity between
motor speed controller 28 VDC input and electric brake positive. Check for continuity
between electric brake negative and TB4-9. Refer {o FO[8 and FO 27 for the MEP
83-360E model.

(1) Ifopen circuit, check wiring connections for broken wiring. Repair as required.

(2) If continuity, replace electric brake.
WARNING

Rear of AGPU is to be supported on jack stands with wheels clear of ground for all tests listed
for this malfunction.

3. Position AGPU on level surface and chock front wheels. Raise rear of AGPU body with a jack
until rear wheels are approximately 2-1/2 inches above the surface. Support the AGPU with
jack stands.
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51. AGPU DOES NOT DRIVE WHEN SPEED/DIRECTION CONTROL ASSEMBLY HANDGRIPS ROTATED IN El-
THER DIRECTION (CONDITIONS PROPER FOR OPERATION) — Continued

WARNING

Stand clear of rear wheels.

4. Operate AGPU in alternate (battery) propulsion mode (refer to TM 1-1730-229-13, Operator

Instructions). While an assistant operates the speed/direction control assembly, measure
the dc voltage at terminals A1, A2, S1, and S2 of the traction motor [WP 0148 00} Figure 4,
Item 5). Voltage should be +24 VDC between A1 and dc ground when the speed/direction
control handgrips are rotated for forward motion {FO 8|for MEP 83-360A and D models and

[FO 27|for MEP 83-360E model). Voltage should be +24 VDC between A2 and ground when
the handgrips are rotated for reverse motion. The voltage between S1 and ground and S2 and
ground should vary from 0 to 24 VDC as the handgrips are rotated from zero to fully forward or
reverse position.

a.

If voltages at motor terminals (A1 and A2) and field terminals (S1 and S2) were all
normal, and DC AMPS meter reading is low (less than 50 amps when speed/direction
control assembly handgrips are rotated fully forward or reverse), perform Step 4.

If voltages at motor terminals and field terminals were all normal (or near normal) and
DC AMPS reading was high (more than 300 amps after initial surge), proceed to Step
5.

If the voltages at motor terminals (A1 and A2) and field terminals (S1 and S2) are
all normal and DC AMPS meter shows no indication when speed/direction control
assembly handgrips are rotated fully forward or reverse, perform Step 6.

If voltages at motor terminals (A1 and A2) were normal but field voltage was low,
proceed to Step 10.

If voltages at field terminals (S1 and S2) were normal but no voltage was present at
motor terminals, proceed to Step 17.

If all voltages were missing set power switches OFF and Disconnect battery
(MEP 83-360E only) Disconnect J-1 and P-1 connector. Check
cable G11C2 between shunt R1 and relay K1, and cable G21A2N between motor
speed control and ground stud|(FO § and|FO 27).

5. Setpower switches OFF and Disconnect battery (WP 0034 00). (MEP 83-360E only) Discon-
nect J-1 and P-1 connector. Inspect motor brushes.

Replace brushes (WP 0155 00) if required. Perform bench test. If new brushes do not

correct problem, replace motor|(WP 0155 00), and perform MOC.

6. Bench test traction motor.

a.

b
C.
d

Remove traction motor (refer to WP 0155 00).
Clamp traction motor to a bench or install in an appropriate clamping device.
Obtain a battery or other 24-28 VDC power supply.

Connect a jumper wire from S1 to A2. Connect the negative lead from the power
supply to S2. Connect the positive lead from the power supply to A1. Apply 24-28
VDC. Motor should run clockwise. Remove cables.

Connect a jumper wire from S1 to A1. Connect the negative lead from the power
supply to S2. Connect the positive lead from the power supply to A2. Apply 24-28
VDC. Motor should run counterclockwise. Remove cables.
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51. AGPU DOES NOT DRIVE WHEN SPEED/DIRECTION CONTROL ASSEMBLY HANDGRIPS ROTATED IN El-
THER DIRECTION (CONDITIONS PROPER FOR OPERATION) — Continued

7.

f.  If motor does not operate properly, replace the motor.
g. Ifthe motor operates properly, install motor (refer to|WWP 0155 00)| Proceed to Step 7.
Check voltage adjustment on the motor controller.

NOTE

Removal of the roof will allow easy access to the motor controller.

NOTE

Two people are required for the motor controller voltage adjustment check. One person to
operate the speed/direction handgrip assembly and one to make the adjustment at the motor

controller.

10.

11.

12.

a. Insurethe AGPU switches and traction motor are setto the alternate propulsion mode
(TM 1-1730-229-13, Operator Instructions).

b. Setthe drive switch on and check that the drive lamp is illuminated.

c. Release the tow bar and lower it to operating position. Press and hold the deadman
switch.

d. Rotate the speed/direction handgrip assembly in the forward direction only enough
to engage the forward relay (K1) on the upper tray. Hold the speed/direction handgrip
assembly at this position to keep the relay engaged until the check is completed.

e. Adjustthe volts adjust trim pot on the motor controller in the direction of the arrow until
you hear the traction motor start to whine. The motor should whine and attempt to
crawl the AGPU forward. DO NOT ADJUST FURTHER.

f.  Ifthe traction motor does not react to the adjustment replace the motor controller
assembly (refer tq WP 0146 00).

Set power switches OFF and Disconnect battery (WP 0034 00). (MEP 83-360E only) Discon-
nect J-1 and P-1 connector. Inspect motor cables for possible shorts.

a. Replace orrepair any shorted cables.
b. Ifnoshorted cables are found, perform Step 9.
Attempt to manually rotate rear wheels.
a. Ifrear wheels can be easily rotated, replace motor|{(WP 0155 00).
b. Ifrear wheels cannot be easily rotated, check brakes and chain drive systems.

Check for +24 VDC at B+ terminal on motor speed controller on upper electrical tray[(FO § for
MEP 83-360A and D models and FO § and FO 27Ifor MEP 83-360E model).

a. Ifvoltageis present, perform Step 11.

b. If voltage is not present, Disconnect battery (WP 0034 00). (MEP 83-360E only)
Disconnect J-1 and P-1 connector and check cable G11A2.

With speed/direction control assembly handgrip rotated and deadman switch pressed check
for +24 VDC at 28 VDC in terminal on motor speed controller.

If voltage is present, proceed to Step 15. If not, continue with Step 12.

With speed/direction control assembly handgrip rotated and deadman switch pressed check
for +24 VDC at terminal 9 on speed/direction control assembly.
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51. AGPU DOES NOT DRIVE WHEN SPEED/DIRECTION CONTROL ASSEMBLY HANDGRIPS ROTATED IN El-
THER DIRECTION (CONDITIONS PROPER FOR OPERATION) — Continued

13.

14.

15.

16.

17.

18.

a. Ifvoltage is present, perform Step 11.

b. Ifvoltage is not present, the spring return switch S3 in speed/direction control assem-
bly is defective. Disconnect battery ( WP 0034 00). (MEP 83-360E only) Disconnect
J-1 and P-1 connector and replace speed/direction control assembly[ (WP 0147 00).

With speed/direction control assembly handgrip rotated and deadman switch pressed, check
for +24 VVDC at terminal 2 on TB4.

a. Ifvoltageis present, perform Step 14.

b. If voltage is not present, deadman switch or associated wiring is defective. Discon-
nect battery (WP 0034 00){ (MEP 83-360E only) Disconnect J-1 and P-1 connector
and replace speed/direction control assembly (WP 0147 00).

Set power switches OFF and Disconnect battery (WP 0034/00). (MEP 83-360E only) Discon-
nect J-1 and P-1 connector. Test DRIVE switch 1S3.

a. Replace switch if defective.

b. If switch tests good, check thermal switch in motor, wiring between DRIVE switch
terminal 6 and terminal 2 on TB4, and wiring between DRIVE switch terminal 5
and 28 VDC in terminal on motor speed controller. Replace any defective wiring. If
no defective wiring is found, the motor thermal switch is open. If motor is hot, wait
for motor to cool. If switch does not close when motor cools down, replace motor

(WP 0155 00).
Set power switches OFF and Disconnect bafttery (WP 0084 00). (MEP 83-360E only) Dis-
connect J-1 and P-1 connector. Tag and disconnect wires G7B20, G8B20 and G9B20 from
terminals 3, 4, and 5 on TB4. Measure resistance between TB4-3 and TB4-4 while rotating,
speed/direction control assembly handgrip. Measure resistance between TB4-4 and TB4-5
while rotating handgrip in opposite direction. In both cases, normal resistance is 0 to 10K.
Reconnect wires (G7B20, G8B20 and G9B20) to TB4 terminals 3, 4, and 5. Always refer to the
wiring foldouts (FO 8 and FO 27)) for proper wiring.

a. Ifresistance checks are normal, perform Step 16.

b. Ifresistance checks are not normal, the potentiometer in the speed/direction control
assembly or associated wiring is defective. Repair wiring, or replace speed/direction

control assembly|(WP 0147 00).

Check wires between TB4 and terminals 1, 2, and 3 on motor speed controller.
a. Replace any open wires.
b. Ifwiringis good, replace motor speed controller|(WP 0146 00).

Press deadman switch and rotate speed/direction control assembly handgrip for forward
motion. Measure voltages at TB4-6 (+24 VDC normal) and TB4-7 (0 VDC normal).

a. Ifboth voltages are normal, perform Step 17.

b. Ifeithervoltage is not normal, speed/direction control assembly components (reverse
switch S2, forward switch S1, or diode) or wires between switches and TB4 are
defective. Disconnect battery [ WP 0034 00). (MEP 83-360E only) Disconnect J-1
and P-1 connector. Check wiring and repair if defective. If wiring is good, check
switches S1 and S2, and replace if defective. If voltage is still not normal, replace

speed/direction control assembly] (WP 0147 00).

Press deadman switch and rotate speed/direction control assembly handgrip for reverse
motion. Measure voltages at TB4-6 (0 VDC normal) and TB4-7 (+24 VDC normal).

a. Ifboth voltages are normal, perform Step 19.
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51. AGPU DOES NOT DRIVE WHEN SPEED/DIRECTION CONTROL ASSEMBLY HANDGRIPS ROTATED IN El-
THER DIRECTION (CONDITIONS PROPER FOR OPERATION) — Continued

b. Ifeithervoltage is not normal, speed/direction control assembly components (reverse
switch S2, forward switch S1, or diode) or wires between switches and TB4 are

defective. Disconnect battery|( WP 0034 00). (MEP 83-360E only) Disconnect J-1
and P-1 connector. Check wiring and repair if defective. If wiring is good, check
switches S1 and S2, and replace if defective. If voltage is still not normal, replace

speed/direction control assembly| (WP 0147 00).

19. Disconnect battery ( WP 0034 00). (MEP 83-360E only) Disconnect J-1 and P-1 connector.
Check cable G10A2 (between upper tray relay 2K2 and motor speed controller), and wires
G18B20N and G18C20N (between relay 2K2 and ground TB).

Replace or repair open cables or wires if found bad.

END OF WORK PACKAGE
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POWER UNIT, AVIATION, MULTI-OUTPUT GTED ELECTRICAL,
HYDRAULIC, PNEUMATIC (AGPU)
WHEEL MOUNTED, SELF-PROPELLED, TOWABLE
AC - 400 HZ, 3 PH, 0.8 PF, 115/200 V
DC - 28 VOLT
PNEUMATIC - 60 LBS/MIN. AT 40 PSIG
HYDRAULIC - 15.2 GPM AT 3300 PSIG
LIN: P44627
PART NO. 83-360A NSN 1730-01-144-1897 (MEP 83-360A)
EIC: UEG
PART NO. 83-360D NSN 1730-01-466-9371 (MEP 83-360D)
EIC: UDG
PART NO. 1024250 NSN 1730-01-552-2313 (MEP 83-360E)
EIC: UDH

TROUBLESHOOTING PROCEDURES: ELECTRICAL

INITIAL SETUP: References (cont.)
References
WP 0002 00 | WP 0075 00!
WP 0014 00 | WP 0077 00!
WP 002100 | WP 0079 00}
[WP 0022 00 | WP 0080 00}
WP 0032 00 | WP 0083 00}
WP 0036 00 | WP 0090 00
WP 0037 00 | WP 0093 00;
WP 0038 00 (WP 011100]
WP 0039 00 |\ WP 0112 00
WP 0041 00 WP 0114 00
WP 0043 00 WP 0107 00
WP 0044 00 WP 0108 00
WP 0045 00 WP 0134 00
WP 0046 00 WP 013500
WP 0047 00 |\ WP 0137 00j
[WP 0048 00) | WP 0138 00]
[WP 0049 00 | WP 0139 00}
[WP 0050 00 | WP 0140 00f
WP 0052 00 | WP 0141 00}
[WP 0053 00] | WP 0147 00|
WP 0054 00 WP 0117 00
WP 0058 00 | WP 0122 00
WP 0059 00 | WP 0125 00
[WP 0060 00 | WP 0126 00;
[WP 0061 00 | WP 0127 00;
[WP 0062 00 WP 0119 00;
WP 0063 00 WP 0129 00;
WP 0064 00 | WP 0130 00;
WP 0066 00 WP 013100}
WP 0068 00 WP 0132 00}
WP 0071 00 WP 0152 00
WP 0074 00 WP 0156 00
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TROUBLESHOOTING PROCEDURE
52. AC ORDC OVER CURRENT, AC UNDER VOLTAGE, ORDC VOLTAGE FAULT INDICATOR ILLUMINATED

SYMPTOM

MALFUNCTION
AC OR DC OVER CURRENT, AC UNDER VOLTAGE, OR
DC VOLTAGE FAULT INDICATOR ILLUMINATED
CORRECTIVE ACTION
1. Check for proper range setting on CURRENT LIMIT SELECTOR switch.

2. Set switch to proper range, if this does not correct problem, notify maintenance supervisor.
53. BATTERY VOLTAGE METER READS LOW (MASTER SWITCH ON, ENGINE NOT RUNNING)

SYMPTOM

MALFUNCTION
BATTERY VOLTAGE METER READS LOW (MASTER SWITCH ON, ENGINE NOT RUNNING)

CORRECTIVE ACTION

1. Set MASTER SWITCH to OFF, and Disconnect battery (WP 0034 00). (MEP 83-360E only)
Disconnect J-1 and P-1 connector. Measure voltage across battery terminal posts.

a. If battery voltage is good (22 to 26 volts), proceed to Step 2.

b. If battery voltage is low (less than 22 volts), test battery (WP 0036 00)} Charge
or replace battery as required. Make sure that resistance between battery cable

terminal adapter receptacles is greater than 40k (with MASTER SWITCH OFF)
before connecting battery.

2. Lower control pane[ (WP 0032 00).

WARNING

Battery power may be present at terminals on back of control panel when battery is connected.
Do not touch any bare terminals.

3. Connectbattery. Set MASTER SWITCH to ON, and measure DC voltage between positive (+)
and negative (-) terminals of BATTERY VOLTAGE meter 1M4 (refer t¢ FO 1 for MEP 83-360A
and D models and FO-1P (Sheet 1 of 2) for MEP 83-360E model).

a. Ifnotvoltage, proceed to Step 4.

b. Ifvoltage is good (22 to 26 VDC), Disconnect battery (WP 0034 00). (MEP 83-360E
only) Disconnect J-1 and P-1 connector, replace BATTERY VOLTAGE meter 1M4

WP 0138 00) and perform MOC.

4. With battery connected and MASTER SWITCH ON, measure DC voltage between positive (+)
terminal of BATTERY VOLTAGE meter 1M4 and ground.

a. Ifvoltageis good (22 to 26 VDC), proceed to Step 9.
b. If no voltage, continue with Step 5.

5. Measure DC voltage at slave receptacle. Disconnect battefy (WP 0034 00). (MEP 83-360E
only) Disconnect J-1 and P-1 connector.

a. Ifnovoltage, replace battery terminal adapter (WP 0037 00), and perform MOC.
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53. BATTERY VOLTAGE METER READS LOW (MASTER SWITCH ON, ENGINE NOT RUNNING) — Continued

10.

b. If voltage was good (22 to 26 VDC), continue with next step.

Check battery cables P33A1/0 (positive receptacle of battery terminal adapter to starter shunt
R2) and P44A1/ON (negative receptacle of battery terminal adapter to DC ground stud) for
continuity.

a. If no continuity, replace cables (WP 0037 00)) and perform MOC.

b. If continuity checks are good, continue with next step.

Check for continuity between the two large screws on shunt R2 (WP 0041 00, Figure 1, Item
28 and 29).

a. Ifno continuity, replace shunt|(WP 0041 00) and perform MOC.
b. If continuity, continue with next step.

Remove battery charger access cover (WP 0002 (0, Figure 1, Item 5) and disconnect main
harness connector P7 from control panel connector J7. Check for continuity between P7-1R
and shunt R2, and between J7-1L and positive terminal of BATTERY VOLTAGE meter 1M4.

Replace open wire (P41D20 or P41E20), and perform MOC.

Set MASTER SWITCH to OFF and Disconnect battery (WP 0034 00). (MEP 83-360E only)
Disconnect J-1 and P-1 connectof (WP 0034 00). (MEP 83-360E only) Disconnect J-1 and P-1
connector. Test MASTER SWITCH 1S2 (105. CONTROL PANEL SWITCH AND CIRCUIT
BREAKER MALFUNCTIONS).

a. Replace switch if defective (WP 0135 00), and perform MOC.
b. If switch tests good, proceed to Step 10.

Check for continuity between the following points (refer tb FO § and FO % for MEP 83-360A and
D models and FO-1P (Sheet 1 of 2) and FO 23|for MEP 83-360E model).

Check continuity If no continuity,

From
1M4(-)
1S2-8

1DS21(-)

1DS19(-)
1DS18(-)
GND TB

To replace wire no.:
182-9 P45B20
1DS21(-) P53A20N
1DS19(-) P53B20N

1DS18(-) P53C20N
1M11(-) P53D20N
DC GND STUD P50A12N

Refer tqg WP 0058 00/ Figure 1for GND TB location.

11.

a. Ifno continuity, replace indicated wire, and perform MOC.
b. Ifall continuity checks good, proceed to Step 11.

Remove battery charger access covér (WP 0002 0D, Figure 1, Item 5) and disconnect main
harness connector P5 from control panel connector J5. Check for continuity between J5-23R
and 1M11(-), and between P5-23L and GND TB (WP 0058 00, Figure 1, ltem 2). Refer to[FO 2|
for MEP 83-360A and D model and[FO 20{for MEP 83-360E model.

Replace open wire (P53G20N or P53H20N), and perform MOC.

54. CHRG/BAT FAULT INDICATOR NOT LIT (MASTER SWITCH ON, ENGINE NOT RUNNING)
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54. CHRG/BAT FAULT INDICATOR NOT LIT (MASTER SWITCH ON, ENGINE NOT RUNNING) — Continued
SYMPTOM

MALFUNCTION
CHRG/BAT FAULT INDICATOR NOT LIT (MASTER SWITCH ON, ENGINE NOT RUNNING)

CORRECTIVE ACTION
1. Push PRESS TO TEST switch.

a. IfBATTERY CHG/DISCH indicator does not illuminate, refer to troubleshooting pro-
cedure 58. CONTROL PANEL INDICATOR LIGHT TEST FAILS - ONE INDICATOR
DOES NOT LIGHT.

b. Ifindicatorilluminates, proceed to Step 2.

2. SetMASTER SWITCH to OFF and Disconnect battedy (WP 0034 00). (MEP 83-360E only)
Disconnect J-1 and P-1 connector. Test diode TB3-CR5 (refer {o FO]1 for MEP 83-360A and D
models and FO-19 (Sheet 1 of 2) for MEP 83-360E model) (108. TERMINAL BOARD DIODE
MALFUNCTIONS).

a. Ifdiode tests good, proceed to Step 2.
b. Replace diode if defectivg (WP 0058 00), and perform MOC.

3. Disconnect wire from TB3-10 (Anode). Measure resistance between TB3-10 (Anode) and
TB3-10 (Cathode).

a. Ifresistance is between 80 and 120 ohms, reconnect wire and proceed to Step 4.

b. Ifresistanceis notbetween 80 and 120 ohms, replace resistor TB3-R1 (WP 0058 00),
and perform MOC.

4. Disconnect main harness connector P5 from control panel connector J5. Check for continuity
of wire P29B20 (J5-20L to 1DS7+), and wire P29C20 (P5-20R to TB3-10 Anode).

a. Ifeither wireis open, replace wire and perform MOC.
b. If both wires are good, reconnect P5 to J5 and continue with next step.

5. Disconnect main harness connector P18 from lower tray connector J18. Check for continuity
of wire P33K20 (P18-E and TB3-9 Anode).

a. Ifno continuity, replace wire P33K20 and perform MOC.
b. If continuity, proceed to Step 6.
6. Open electrical tray access door, and remove battery/charger transfer relay 3K3 from socket

(WP 0048 00). Refer tg FO 1| for MEP 83-360A and D models and FO-1P (Sheet 1 of 2) for
MEP 83-360E model and check continuity of wire P33H20 (between relay socket pins A3 and

D3) and wire P33J20 (from J18-E to relay socket pin D2 for MEP 83-360A or from P8-F to relay
socket pin D2 for MEP 83-360D/E).

a. If no continuity, replace wire or notify maintenance supervisor. Re-install relay 3K3

WP 0048 00).
b. If continuity, replace relay 3K3 with new relay (WP 0048 00).

c. Afterreplacing wire or relay, reconnect all connectors and wires, and perform MOC.

55. CHRG/BAT FAULT INDICATOR LIT (ENGINE RUNNING AT 100% RPM)
SYMPTOM

MALFUNCTION
CHRG/BATT FAULT INDICATOR LIT (ENGINE RUNNING AT 100% RPM)

CORRECTIVE ACTION
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55. CHRG/BAT FAULT INDICATOR LIT (ENGINE RUNNING AT 100% RPM) — Continued

Set DC POWER switch to ON, check DC POWER ON indicator, and set DC POWER switch to
OFF.

a. |IfDC POWER ON indicator lit, proceed to Step 1.b.

b. Ifindicator did not light, refer to troubleshooting procedure 73. DC POWER ON
INDICATOR OFF (ENGINE UP TO SPEED AND DC POWER SWITCH ON).

Open electrical trays access door and check that circuit breakers 2CB1 and 2CB2 on upper
tray are closed (pushed in).

a. Ifcircuit breakers are closed, proceed to Step 3. 35 Amp and 70 Amp Breakers.

b. If either circuit breaker is open, reset by pushing in. If circuit breaker remains in,
proceed to Step 3. If circuit breaker opens again, shut down engine, Disconnect
battery (MEP 83-360E only) Disconnect J-1 and P-1 connector, and
perform 107. CHARGER CIRCUIT MALFUNCTION, Step 5.c. (2CB1) or Step 6.c.
(2CB2).

Shut down engine and Disconnect battery (WP 0034 0Q). (MEP 83-360E only) Disconnect J-1
and P-1 connector. Check for continuity between terminals of 2CB1, and between terminals of
2CB2.

a. If continuity checks good, proceed to Step 4.

b. If no continuity, replace circuit breaker 2CB1 or 2CB2| (WP 0050 00), and perform
MOC.

Check battery/charger transfer relay (refer to troubleshooting procedure 111. BA
TTERY/CHARGER TRANSFER RELAY AND POWER DIODE MALFUNCTIONS).

a. Ifrelay tests good, proceed to Step 5.

b. Ifrelay testis not good, check wiring as instructed in 111. BATTERY/CHARGER
TRANSFER RELAY AND POWER DIODE MALFUNCTIONS, Step 1.k.

Remove battery charger access cover. Disconnect main harness connectors P{ (WP 0039 00]
Figure 2, Item 4) and P2 (WP 0039 00,|Figure 2, Item 6) from battery charger connectors J1
Figure 2, Item 5) and J2 (WP_0039 00, Figure 2, ltem 7). Disconnect harness
connector P9 from lower tray J9. Check for continuity between the following points[(FO 1 for

MEP 83-360A and D models and FO-19 (Sheet 1 of 2) for MEP 83-360E model):

Check continuity

If no continuity,

From To replace wire no:
P1-H 2CB2 P24A12
P1-l 2CB2 P23A12
P2-A P9-S P30A18
P2-B GND TB P31A18N
P9-L GND TB P49C20N
CHARGER J4 (+) 2CB1 P22A2
CHARGER J4 (-) CHARGER J3 (-) P21A6N
CHARGER J4 (-) DC ground stud P21B2N
CHARGER J3 (+) ShuntR3 (-) P32A6
2CB1 K2-A1 P2B2
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55. CHRG/BAT FAULT INDICATOR LIT (ENGINE RUNNING AT 100% RPM) — Continued

- Continued
Check continuity If no continuity,
From To replace wire no:
2CB2 K2-A1 P2C8

a. If no continuity, replace indicated wire.

b. If all continuity checks good, replace battery charger|(WWP 0039 00).
c. Reconnect all connectors and wires, and perform MOC.

56. BATTERY VOLTAGE METER READS LOW (ENGINE RUNNING)
SYMPTOM

MALFUNCTION
BATTERY VOLTAGE METER READS LOW (ENGINE RUNNING)

CORRECTIVE ACTION
1. Check BATTERY CHG/DISCH meter.

a. If CHG/DISCH meter reads in green band, shut down engine and test battery
WP 0032 00,|Lower Control Panel for Maintenance). Charge or replace battery as
required, and perform MOC.

b. If CHG/DISCH meter reads in yellow band, proceed to Step 2.

2. Shutdown engine and Disconnect batterfy (WP 0034 00). (MEP 83-360E only) Disconnect J-1
and P-1 connector. Lower control panel (WP 0032 00} Lower Control Panel for Maintenance)
and remove battery charger access cover. Check for continuity between the following points
for MEP 83-360A and D models and[FO-19 (Sheet 1 of 2) for MEP 83-360E model):

From To Replace Wire no.
R3- Bat Chrg J3+ P32A6

Bat Chrg J4- Bat Chrg J3- P21A6N

Bat Chrg J4- DC GND P21B2N

a. If no continuity, replace indicated wire and perform MOC.

b. Ifall continuity checks good, check battery charger (refer to troubleshooting proce-
dure 107. CHARGER CIRCUIT MALFUNCTION).

57. BATTERY VOLTAGE METER READS HIGH (ENGINE RUNNING)
SYMPTOM

MALFUNCTION
BATTERY VOLTAGE METER READS HIGH (ENGINE RUNNING)

CORRECTIVE ACTION
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57. BATTERY VOLTAGE METER READS HIGH (ENGINE RUNNING) - Continued
NOTE

The BATTERY VOLTAGE meter may read slightly high when the battery charger output switch
on lower electrical tray is in the 30.5 VDC or 32.0 VDC position. Maximum meter readings for
the charger output switch settings are:

Charger Output Control Setting Maximum BATTERY VOLTAGE Meter Reading
28.5 VvDC 31VvDC
30.5vDC 33 vDC
32.0 vDC 34.5VvDC

If BATTERY VOLTAGE meter reading exceeds maximum limits, check battery charger circuits (refer to
troubleshooting procedure 107. CHARGER CIRCUIT MALFUNCTION).

Replace battery charger or charger output select switch as required. Reconnect all connectors and wires
and perform MOC.
58. CONTROL PANEL INDICATOR LIGHT TEST FAILS - ONE INDICATOR DOES NOT LIGHT
SYMPTOM

MALFUNCTION
CONTROL PANEL INDICATOR LIGHT TEST FAILS - ONE INDICATOR DOES NOT LIGHT

CORRECTIVE ACTION
1. Disconnect battery (WP 0034 00). (MEP 83-360E only) Disconnect J-1 and P-1 connector.
2. Remove indicator lens and check bulb.
a. Replace bulb if defective and perform MOC.
b. Ifbulbis good, proceed to Step 3.

3. Refer of FO 20| for MEP 83-360E model and locate diode associated with indicator
light. Test diode (refer to troubleshooting procedure 108. TERMINAL BOARD DIODE MAL

FUNCTIONS).
a. Ifdiode tests good, proceed to Step 4.
b. Replace diode if defective, and perform MOC.
4. Refer 2 dr FO 20 for MEP 83-360E model and check indicator light wiring.
a. Replace or repair any defective wiring.
b. Ifall wiring is good, replace lamp socket (WP 0139 00).
c. Perform MOC.

59. CONTR