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1. Description of Shipboard Equipment with Ships 3M EIC Mapping
Highlighted rows indicate primary initial interest (final simulation will incorporate all equipment components)
	Equipment
	#
	Equipment

Details
	Ship’s 3M Nomenclature
	Ship’s 3M EIC

	Power plant represents power generated & transferred mechanically to propellers 

                    Includes turbine to propeller through transmission system  (covers operation, control and monitoring)



	gas turbine engine
	4
	General Electric
 LM 2500-30  marine

	PROPULSION SYSTEM, MAIN GAS TURBINE, MECHANICAL DRIVE  
 
	D000000

	
	
	
	GAS TURBINE MODULE, PROPULSION
	D100000

	
	
	
	TURBINE ASSEMPLY, GAS (LM2500)
	D110000

	
	
	
	GENERATOR ASSEMBLY, GAS
	D111000

	pumps
	
	
	PUMP, FUEL
	D111A10

	
	
	
	STRAINER, FUEL PUMP
	D111A11

	
	
	
	PUMP ASSEMBLY, MAIN LUBE OIL
	D21A110

	
	
	
	PUMP ASSEMBLY, MAIN SCAVENGE OIL
	D21A120

	
	
	
	DRIVE ASSEMBLY, PUMP, CPP HYDRAULIC
	D318000

	
	
	
	PUMP, HYDRAULIC, GEAR DRIVEN, 160 GPM 800 PSI   
	D415400

	
	
	
	PUMP, HYDRAULIC, IMO MOTOR DRIVEN, 160 GPM   
	D415500

	
	
	
	PUMP  
	D425210

	
	
	
	PUMP ASSEMBLY, MOTOR DRIVEN  
	D425300

	main reduction gears (MRG)
	2
	high power density
	TRANSMISSION, MECHANICAL, MAIN (REDUCTION GEAR)
	D7014117

	
	
	
	LUBE OIL SERVICE SYSTEM, MAIN REDUCTION GEAR
	D801000

	
	
	
	SEA WATER SERVICE, MAIN REDUCTION GEAR, LUBE OIL COOLING
	D900000

	reduction gear
	
	
	HEAT EXCHANGER, TURBINE LUBE OIL TO REDUCTION GEAR, NO.3
	D212200

	
	
	
	LUBE OIL COMPONENTS, REDUCTION GEAR
	D21A100

	
	
	
	HEAT EXCHANGER, REDUCTION GEAR LUBE OIL, NO.4  
	D21A180

	
	
	
	REDUCTION GEAR BOX ASSEMBLY, FOILBORNE (PHM CL)
	D219000

	thrust bearings
	
	
	THRUST BEARING, 1ST STAGE  
	D21B2A0

	
	
	
	THRUST BEARING, 2ND STAGE
	D21B2B0

	shafts
	
	steel, hollow
	BRAKE, PROPELLER SHAFT ASSEMBLY
	D317000

	
	
	
	SHAFTING & COUPLING, PROPULSOR (PHM CL)
	D218000

	
	
	
	SHAFT ASSEMBLY, HIGH-SPEED FLEXIBLE-COUPLING  
	D218100

	
	
	
	SEAL, LABYRINTH SHAFT  
	D219180

	
	
	
	SHAFT, MAIN DRIVE GEAR/OUTPUT   
	D219230

	
	
	
	SHAFT, PROPELLER   
	D435400

	
	
	
	SHAFTING, PROPULSION  
	D435000

	torsion meter
	
	
	METER, TORSION
	D434000

	engine tachometer
	
	
	TACHOMETER  
TACHOMETER DRIVE
	D315100
D315300

	17 foot outboard turning controllable pitch propellers (CPP) 
	
	adv. tech. blade sections
	SHAFTING, COUPLINGS, BEARINGS, SEALS AND PROPELLERS  


	D400000

	
	
	
	PROPELLER SYSTEM, CONTROLLABLE PITCH (CPP)  
	D420000

	Machinery Control System (MCS)
	
	
	CONTROL EQUIPMENT, ELECTRIC PLANT  
	DA50000

	
	
	
	CONTROL EQUIPMENT, SHIPS  
	DA60000

	UYK-44 computers
	
	Embedded


	AN/UYK-44, PROCESSING SET, DATA 
	2D31800

2D47A00

	TAC-4 workstations
	
	Embedded
	WORKSTATION, TAC-4
	2D94500

	Fiber Optic Data 

Multiplex System (FODMS)
	
	communicates between MCS consoles
	PWB, MULTIPLEXER
	DA1RAJA-B

	Universal Engine Controllers (UEC)
	
	propulsion control


	CONTROL EQUIPMENT, PROPULSION AND AUXILIARY MACHINERY  
	DA30000

	
	
	
	CONSOLE, CONTROL
	DA31000

	
	
	
	PANEL, START, ENGINE 1B , 1A
	DA3A000

DA3B000

	Pilot House & Central Control Station monitoring systems
	
	monitors


	PWB, MONITOR, VOLTAGE
	DA3XEGA
DA7FEGA
DA9HEGA
DA1REGA

	
	
	
	MONITOR, PSE POWER
	DA9A000

	Power supply
	
	
	POWER SUPPLY, AC-DC
	DA9B000 …

DA9G000

DA1L000

	Integrated Survivability Management System (ISMS)
	
	provides damage control (DC) functions, included in MCS software
	PANEL, DAMAGE OVERRIDE
	DA1K000

	Electrical power generation & distribution

          Conversion and distribution system provides 440 and 115 volt AC power at 60 and 400 Hz for the ship



	gas turbine generators (SSGTG)
	3
	2,500 KW Allison 501-K34
	GENERATOR SET, GAS TURBINE   
	3500000

3510000

3511000

	
	
	
	GENERATOR SET, 60HZ, GAS TURBINE DRIVEN  
	3108000



	
	
	
	GENERATOR SET, 60HZ, GAS TURBINE DRIVEN     
	3308000

	cooling pumps
	3
	fresh water
	PUMP COOLING FRESH WATER
	3701661

	cooling pumps
	
	sea water


	PUMP ASSY, SEA WATER CIRCULATING, 3250 RPM
	37031B0

37033B0

37035B0

3703490

	
	
	
	PUMP ASSY, SEA WATER CIRCULATING, 3250 RPM   
	

	pumps
	
	
	PUMP ASSEMBLY, PNEUMATIC  
	3511661

	
	
	
	PUMP, FUEL  
	3511860

	compressor
	
	refrigeration/cooling machinery
	COMPRESSOR SECTION
	3511300

	
	
	refrigeration/cooling machinery
	COMPRESSOR, AIR LOAD, SSPU MOUNTED
	3541100

	combustor
	
	
	COMBUSTOR
	3511100

	fans
	
	
	
	

	Frequency Converters (SSFC)
	2
	400 Hz Air-Cooled Solid State
	POWER ASSEMBLY, SP/V CONVERTER 2
	3706J40

	degaussing
	
	FOR GAS-DRIVEN?
	GENERATOR SET, DC, STEAM TURBINE DRIVEN-DEGAUSSING
	3405000

	Electric Distribution System (ZEDS)

	
	60 Hz Zonal
Complete equipment  information not available for this item
	DISTRIBUTION SYSTEMS, ELECTRICAL POWER 

Components To Be Determined 
	4000000

	fan
	
	refrigeration/cooling machinery
	FAN, MOTOR DRIVEN
	47191D1

	
	
	
	
	4719271

	
	
	
	
	47193G1

	Induction motors
	
	
	
	    ?

	
	
	
	
	

	
	
	
	
	

	switchboards
	
	Multi-Function Monitors 

(MFM I), 60 Hz and 400 Hz
	SWITCHBOARDS, POWER DISTRIBUTION
	4100000

	
	
	
	SWITCHBOARD, SHIPS SERVICE, 60HZ  
	4101000

	
	
	
	SWITCHBOARD, SHIPS SERVICE, 400HZ
	4103000

	
	
	
	SWITCHBOARD,  EMERGENCY, AC
	4105000

	
	
	
	SWITCHBOARD, DISTRIBUTION, AC
	4107000

	Sonar

	
	in sonar control & equip room
	BATHYTHERMOGRAPH SYSTEMS, SONAR 
	R700000

	AN/SPY-1

	
	Radar operation, control, & monitoring

Transmitter

Antenna & Pedestal
Power Supply


	AN/SPY-1A, RADAR SYSTEM  
OE-249/SPY-1A, ANTENNA GROUP
AS-3159/SPY-1A, ANTENNA
PP-7360/SPY-1A, POWER SUPPLY ASSEMBLY   
R-2042/SPY-1A, RECEIVER, RADAR   
OT-102/SPY-1A, TRANSMITTER GROUP
AM-6899/SPY-1A, AMPLIFIER, RADIO FREQUENCY
PP-7361/SPY-1A, POWER SUPPLY
OL-181/SPY-1A, GENERATOR, RERERENCE SIGNAL
HD-1014/SPY-1A, COOLER, WATER  
	5510000
5511000

5511100

5511300

5511400

5513000

5510100

5513400

5514100

551B,C00

	AN/SPG-62

	
	
	AN/SPG-62, RADAR SET

AS-3444/SPG-62, ANTENNA
	5557000

5557330

	AN/SPQ-9A

	
	
	AN/SPQ-9A, RADAR SET

R-2603/SPQ, RECEIVER-EXCITER, RADAR
T-1627/SPQ, TRANSMITTER, RADAR   
AS-4499/SPQ, ANTENNA
CD-147/SPQ, CONTROL,RADAR SET

PR-816/SPQ, MOTOR-GENERATOR, POWER SUPPLY
	G323000

G328100

G328300

G328400

G328500

G328700

	AN/SPS-67 

HAVE IETM FOR SPS-73
	
	
	AN/SPS-67(V)3, RADAR SET

ANTENNA, PEDESTAL 
RECEIVER TRANSMITTER
	P15A000

	vertical launch system
	2
	B-Size Module Vertical Launching System
Critical equipment, ensure that sufficient power always available
	LAUNCHER, VERTICAL

CONSOLE, WEAPON LAUNCH (VERTICAL)  2015
	JGV1000
JK3C000

JKFH000

	workshop
	
	WHAT KIND OF MACHINES OR DEVICES ARE AVAILABLE HERE & HOW THEY ARE USED

manufacture, fix, test for maintenance, etc
	
	

	ammunition lift
	
	Needs power when in use

(sample, machine gun)
	FIXTURE, VERTICAL LIFT, MK 38 MOD 0
	861C000


2. Request Information on Fault/Failure Occurrences/Signatures

Operational Failure

via Planned Maintenance Actions

Sensors
Other Condition-based Maintenance

3. Request Planned Maintenance MRCs and Troubleshooting Procedures 

Failure Resolution Procedures Related to Specific Fault/Failure Conditions Handled by Purdue University’s Machinery Fault Simulator (MFS) 

MFS can emulate DDG Class ship HME for the following systems:

Air Conditioning Systems (fans, compressors)

Refrigeration Systems (compressors)

Auxiliary Seawater Systems (pumps)

Drainage Systems (pumps)

Desalination System (motors)

Ship Fuel System (pumps)

Fire Main System (pumps)

Steering System/Rudder (motors)

Lifts/Conveyors (motors)

Sample fault varieties/investigations:
Belt faults

Imbalance

Bowed shaft
Bearing defects

Motor defects (cock/eccentric motor)

Resonance

Pump faults

Misalignment

For example:

· Rotor Unbalance (Force/Couple/Overhung Rotor) and Rotor Eccentricity 

· Sheave Misalignment/Eccentricity 

· Misalignment in all three planes (Angular/Parallel)

· Bent/Cracked/Loose Shaft

· Bearing/Sleeve Bearing Deterioration 

· Mismatched/Worn Belts & Belt Tension Problems

· Gear Defects

· Pump Faults (Vane Pass Disturbance/ Aerodynamic Turbulence / Cavitation)

· Resonance Testing

· Problems of AC Motor/HVAC/Compressor Components

