[bookmark: _GoBack]STATEMENT OF OBJECTIVES (SOO) 
Live Engine Trainer


I.	Purpose:  The purpose of this SOO is to reconfigure the M1A1 Abrams live engine trainer to support the M1A2 System Enhancement Package (SEP) Version two configuration.  The Abrams Training Division has requested to submit a proposal to support their Program of Instruction (POI) and Training Support Packages (TSP).  This will improve training effectiveness and cost reduction for the 91A10 M1 Tank Systems Maintainers Course and the Warrant Officer Basic Course by improving the live engine trainers to Hands on Trainer (HOT) support device.  

IAW Critical Tasks numbers 091-91A-3028, 3034, 3035, 3037, 3038, and 3040 

II. 	Scope or Mission: The purpose of the M1A2 SEPv2 configuration upgrade is to provide a full range training enhancement.  This includes activities such as facilitator proficiency, student’s ability to critically think, 360 view of equipment during operation, maintenance management, induced fault through a computerized system, as well as future actions associated with the Hands on Live Engine Trainer.



III.	Period and Place of Performance; the place of performance should take place at building 5215, 69th Armored Regiment Road, Fort Benning, GA 31905, and at Porter Hall, building 18034, Fort Lee, VA 23831.  Inside the Abrams Training Division Vehicle Maintenance Instruction is six rooms the Live Engine Trainers are located with one in each room, and five rooms located in Fort Lee, VA. 


IV. 	Background:  The Live Engine Trainer has been a part of the Abrams Training Division for the last 15 years.  The program was developed to improve Soldiers proficiency to maintain the Full Up Power Pack (FUPP) and System Management.  The Training Device has become a major part in training for the M1 series tank.  It is made up of a two piece stand that separates between the FUPP and simulated drivers compartment.  This gives the student access to the system with ease during their troubleshooting tasks.  Also a training box with single pole/double throw (SPDT) switches enabled the instructor to initiate faults.  


V. 	Performance Objectives:  
Abrams Training Division (ATD) expects to improve training equipment previously used for the M1A1 series tank.  Primarily ATD will use equipment on hand and upgrading to the M1A2 SEPv2 configuration.  In addition to adding a computer based trainer to induce faults into subcomponents used for troubleshooting procedures.  Also, the ability to print out student progress of lessons learned during tasks.  As part of these activities, the ATD also has an objective to improve training requirements to better facilitate ALM 2015 and examination process.  This is a requirement to have Soldiers trained IAW with TRADOC standards and to put the best trained maintainers to FORSCOM. The trainer should also incorporate the ability to improve maintaining capabilities of the equipment.  In order to conduct maintenance tasks, jacks should be installed to put a 6 inch clearance from the ground to move the trainer out if needed for maintenance. 



VI.	Operating Constraints:  There are six bays each room with two walk in doors (one from interior and one from the exterior of the building) and an electrically operated door located in building 5215 with live engine trainers.  The following are constraints:
a. Engine trainer cannot be elevated higher than what it is due to the exhaust ducts built in to the building.
b. Engine trainer is not mobile, cannot move trainer for maintenance purposes.
c. Engine trainer currently has M1A1 configuration.


The following components below are required to upgrade the engine trainer from M1A1 format to M1A2 SEPv2 requirements.  

	Component
	Comment

	Remote Switching Module 1 (RSM1) (2A102)
	

	Remote Switching Module 2 (RSM2) (2A102)
	

	Remote Switching Module 3 (RSM3) (2A102)
	

	Hull Mission Processor Unit (HMPU)
	

	Analog Input Module (AIM)
	

	Digital Electronics Control Unit (DECU) J7
	

	Improved Drivers Integrated Display (IDID)
	

	Shift Selector Assembly (SSA)
	

	Hull Power Distribution Unit (HPDU)
	

	Data Bus Coupler 1 (DBC1) (2T610)
	

	Data Bus Coupler 2 (DBC2) (2T611)
	

	Utility Bus Coupler 1 (UBC1) (2T620)
	

	Utility Bus Coupler 2 (UBC2) (2T621)
	

	Utility Bus Coupler 3 (UBC3) (2T630)
	

	Utility Bus Coupler 4 (UBC4) (2T630)
	

	Quick Disconnect Panel (QDP)
	

	Power Interface Box (PIB)
	

	Prime Power Controller (PPC)
	

	Voltage Regulator
	

	Negative Bus Bar (2TB151)
	

	Positve Bus Bar (2TB152-1)
	

	Positve Bus Bar (2TB152-2)
	

	External Slave Receptacle
	

	Relay Box (RB) (PPI)
	

	Aux Batt Circuit Breaker 2 (CB2)
	

	Aux Battery Circuit Breaker 1 (CB1)
	

	Aux Battery
	

	Primary  Battery
	

	Right Fuel Pump
	



The following wiring harnesses provided are required to operate the components within the system for the M1A2 SEPv2. 

	Component
	Comment

	2w102-8
	

	2w103-7
	

	2w105-7
	

	2w107-8
	

	2w108-8
	

	2w109-8
	

	2w110-7
	

	2w111-7
	

	2w112-8
	

	2w113-8
	

	2w114-8
	

	2w115
	

	2w125-8
	

	2w131-8
	

	2w142-7
	

	2w147-7
	

	2w148-7
	

	2w150-7
	

	2w151-7
	

	2w152-7
	

	2w153-7
	

	2w154/5-7
	

	2w156-7
	

	2w157
	

	2w158-7
	

	2w158-8
	

	2w159-8
	

	2w161
	

	2w162-8
	

	2w171-E1
	

	2w172-E2
	

	2w175-9
	

	2w199
	

	2w210-8
	

	2w211-8
	

	2w212-8
	

	2w213-8
	

	2w301
	

	2w526-E
	

	2w601-8
	

	2w602-7
	

	2w603-8
	

	2w604-8
	

	2w605-8
	

	2w606-7
	

	2w607-8
	

	2w608-8
	

	2w609-8
	

	2w610-8
	

	2w611-8
	

	2w612-8
	

	2w613-8
	

	2w614-7
	

	2w615-8
	

	2w616-8
	

	2w617-8
	

	2w618-8
	

	2w619-8
	

	2w620-8
	

	2w621-7
	

	2w622-8
	

	2w623-8
	

	2w702-7
	

	3w101/2
	

	3w101/2
	

	3w103
	

	3w105
	

	3w106
	

	3w107
	

	3w110
	



The following provides where each harness plug connects to each component jack.  

	Remote Switching Module 1 (RSM1) (2A102)

	Component
	Harness
	

	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]RSM1-J1
	2w107-8/P2
	

	RSM1-J2
	2w612-8/P2
	

	RSM1-J3
	2w618-8/P2
	

	RSM1-J4
	2w105-7/P2
	

	RSM1-J5
	2w111-7/P1
	

	RSM1-J6
	2w162-8/P4
	

	RSM1-J7
	2w125-8/P1
	



	Remote Switching Module 2 (RSM2) (2A102)

	Component
	Harness
	

	RSM2-J1
	2w109-8/P2
	

	RSM2-J2
	2w616-8/P2
	

	RSM2-J3
	2w623-8/P2
	

	RSM2-J4
	2w105-8/P1
	

	RSM2-J5
	2w158-8/P3
	

	RSM2-J6
	2w103-7/P1
	

	RSM2-J7
	2w103-7/P6
	



	Remote Switching Module 3 (RSM3) (2A102)

	Component
	Harness
	

	RSM3-J1
	2w108-8/P2
	

	RSM3-J2
	2w613-8/P2
	

	RSM3-J3
	2w619-8/P2
	

	RSM3-J4
	2w114-8/P1
	

	RSM3-J5
	2w158-8/P2
	

	RSM3-J6
	2w702-7/P1
	

	RSM3-J7
	2w158-8/P1
	



	Hull Mission Processor Unit (HMPU)

	Component
	Harness
	

	HMPU-J1
	2w105-7/P4
	

	HMPU-J2
	Open
	

	HMPU-J3
	Open
	

	HMPU-J4
	Open
	

	HMPU-J5
	Open
	

	HMPU-J6
	Open
	

	HMPU-J7
	2w614-7/P2
	

	HMPU-J8
	2w621-7/P2
	

	HMPU-J9
	2w602-7/P2
	

	HMPU-J10
	2w606-7/P2
	

	
	
	



	Analog Input Module (AIM)

	Component
	Harness
	

	AIM-J1
	2w615-8/P2
	

	AIM-J2
	2w622-8/P2
	

	AIM-J3
	2w702-7/P2
	

	AIM-J4
	2w103-7/P3
	

	AIM-J5
	2w110-7/P1
	

	AIM-J6
	2w162-8/P3
	

	AIM-J7
	2w702-7/P5
	

	AIM-J8
	2w105-7/P3
	



	Digital Electronics Control Unit (DECU) J7

	Component
	Harness
	

	DECU-J1
	2w526-E/P1
	

	DECU-J2
	2w114-P1
	

	DECU-J3
	2w702-7/P6
	

	DECU-J4
	2w115-P1
	

	DECU-J5
	2w605-8/P2
	

	DECU-J6
	2w609-8/P2
	



	Improved Drivers Integrated Display (IDID)

	Component
	Harness
	

	IDID-J1
	2w105-7/P5
	

	IDID-J2
	2w604-8/P2
	

	IDID-J3
	2w608-8/P2
	



	Shift Selector Assembly (SSA)

	Component
	Harness
	

	Shift-J1
	2w162-8/P6
	

	Shift-J2
	2w301-P1
	



	Hull Power Distribution Unit (HPDU)

	Component
	Harness
	

	HPDU-J1
	2w154/5-7/P1
	

	HPDU-J2
	2w154/5-7/P2
	

	HPDU-J3
	
	

	HPDU-J4
	2w102-8/P1
	

	HPDU-J5
	2w113-8/P2
	

	HPDU-J6
	2w107-8/P1
	

	HPDU-J7
	2w108-8/P1
	

	HPDU-J8
	2w109-8/P1
	

	HPDU-J9
	2w611-8/P2
	

	HPDU-J10
	2w617-8/P2
	

	HPDU-J11
	2w156-7/P3
	

	HPDU-J12
	2w110-8/P2
	

	HPDU-J13
	2w112-8/P1
	

	HPDU-J14
	2w105-7/P1
	



	Data Bus Coupler 1 (DBC1) (2T610)

	Component
	Harness
	

	DBC1-J1
	Open
	

	DBC1-J2
	2w601-8/P2
	

	DBC1-J3
	2w602-7/P1
	

	DBC1-J4
	2w603-8/P1
	

	DBC1-J5
	2w604-8/P1
	

	DBC1-J6
	2w605-8/P1
	



	Data Bus Coupler 2 (DBC2) (2T611)

	Component
	Harness
	

	DBC2-J1
	Open
	

	DBC2-J2
	2w601-8/P3
	

	DBC2-J3
	2w606-7/P1
	

	DBC2-J4
	2w607-8/P1
	

	DBC2-J5
	2w608-8/P1
	

	DBC2-J6
	2w609-8/P1
	



	Utility Bus Coupler 1 (UBC1) (2T620)

	Component
	Harness
	

	UBC1-J1
	2w610-8/P1
	

	UBC1-J2
	2w601-8/P4
	

	UBC1-J3
	2w611-8/P1
	

	UBC1-J4
	2w612-8/P1
	

	UBC1-J5
	2w613-8/P1
	

	UBC1-J6
	Open
	



	Utility Bus Coupler 2 (UBC2) (2T621)

	Component
	Harness
	

	UBC2-J1
	Open
	

	UBC2-J2
	2w610-8/P2
	

	UBC2-J3
	2w614-7/P1
	

	UBC2-J4
	2w615-8/P1
	

	UBC2-J5
	2w616-8/P1
	

	UBC2-J6
	Open
	



	Utility Bus Coupler 3 (UBC3) (2T630)

	Component
	Harness
	

	UBC3-J1
	Open
	

	UBC3-J2
	2w620-8/P2
	

	UBC3-J3
	2w617-8/P1
	

	UBC3-J4
	2w618-8/P1
	

	UBC3-J5
	2w619-8/P1
	

	UBC3-J6
	Open
	



	Utility Bus Coupler 4 (UBC4) (2T630)

	Component
	Harness
	

	UBC4-J1
	2w620-8/P1
	

	UBC4-J2
	2w601-8/P5
	

	UBC4-J3
	2w621-7/P1
	

	UBC4-J4
	2w622-8/P1
	

	UBC4-J5
	2w623-8/P1
	

	UBC4-J6
	Open
	




	Quick Disconnect Panel (QDP)

	Harness
	Harness
	

	2w157-J1
	3w101/2-P1
	

	2w158-7/J1
	3w101/2-P2
	

	2w156-7/J1
	3w103/P1
	

	2w103-7/J2
	3w105/P32
	

	2w115-J1
	3w106/P3
	

	2w105-7/J2
	3w107/P2
	



	Power Interface Box (PIB)

	Component
	Harness
	

	PIB-J1
	2w175-9/P1
	

	PIB-J2
	3w110/P2
	

	PIB-J3
	3w110/P3
	



	Prime Power Controller (PPC)

	Component
	Harness
	

	PPC-J1
	2w147-7/P2
	

	PPC-E1
	2w212-8/E1
	

	PPC-E2
	2w211-8/E1
	

	PPC-E3
	2w210-8/E1
	

	PPC-E4
	2w213-8/E1
	



	Voltage Regulator

	Component
	Harness
	

	VR-J1
	2w156-7/P1
	



	Negative Bus Bar (2TB151)

	Component
	Harness
	

	2TB151-E1
	2w157
	

	2TB151-E2
	2w157
	

	2TB151-E3
	2w142-7/E2
	

	2TB151-E4
	2w152-7
	

	2TB151-E5
	Open
	

	2TB151-E6
	Open
	

	2TB151-E7
	2w154/5-7/E1
	

	2TB151-E8
	2w154/5-7/E4
	

	2TB151-E9
	2w103-7/E3
	

	2TB151-2G1
	2w199
	



	Positve Bus Bar (2TB152-1)

	Component
	Harness
	

	2TB152-1-E1
	2w158-7/E1
	

	2TB152-1-E2
	2w158-7/E2
	

	2TB152-1-E3
	2w154/5-7/E5
	

	2TB152-1-E4
	2w154/5-7/E2
	

	2TB152-1-2W1
	2w210-8-E2
	




	Positve Bus Bar (2TB152-2)

	Component
	Harness
	

	2TB152-2-E1
	2w158-7/E3
	

	2TB152-2-E2
	2w158-7/E4
	

	2TB152-2-E3
	2w154/5-7/E3
	

	2TB152-2-E4
	2w154/5-7/E6
	

	2TB152-2-2W2
	2w211-8/E2
	



	External Slave Receptacle

	Component
	Harness
	

	EXT-NATO POS
	2w171-E1
	

	EXT-NATO NEG
	2w172-E2
	



	Relay Box (RB) (PPI) 

	Component
	Harness
	

	RB-J1
	2w147-7/P1
	

	RB-E1
	2w151-7/E1
	

	RB-E2
	2w150-7/E2
	



	Aux Batt Circuit Breaker 2 (CB2)

	Component
	Harness
	

	Aux Batt CB2-1
	2w148-7/E3
	

	Aux Batt CB2-2
	2w151-7/E2
	



	Aux Battery Circuit Breaker 1 (CB1)

	Component
	Harness
	

	Aux Batt CB1-1
	2w153-7/E2
	

	Aux Batt CB1-2
	2w148-7/E1
	



	Aux Battery 

	Component
	Harness
	

	Batt – Term
	2w148-7/E4
	

	Batt + Term
	2w150-7/E1
	



	Primary  Battery 

	Component
	Harness
	

	Batt + Term
	2w212-8/E2
	

	Batt + Term
	2w213-8/E2
	



	Right Fuel Pump

	Component
	Harness
	

	RFLPS-J1
	2w131-8/P5
	

	RRFLP-J1
	2w159-8/P2
	

	XDIFS-J1
	2w131-8/P7
	

	FWSEP-J1
	2w161-P2
	

	CNTLM-PWR-J1
	
	

	CNTLM-SV
	
	



[image: ]The following are faults that need to be inserted into the data base for faults to enable students to isolate during troubleshooting.  There are four steps in troubleshooting that the student must go by (TM 9-2350-388-23-1-1; how to do troubleshooting; xxxv): Identify the Symptom, Find the Procedure, Isolate the Fault, and Verify the Repair. Attached is the Troubleshooting block diagram that the student must perform.






























When running Built in Test (BIT), students will start at the IDID (TM 9-2350-388-23-1-1; Start at Drivers Integrated Display; wp 006).  Depending the type of fault, a Auto-Fit or Inter-Fit will have to be performed.  
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When following the steps in wp 0006 the steps will require FIT to be ran.  If the option of interfit or autofit is illuminated the student has the choice to run it.  If they are not highlighted the student may return to the menu for more options such as Faulty LRU LIST or TP Number.  If you receive a faulty LRU it is required to go to WP008 and locate the faulty LRU for further guidance.  If a TP number comes up it is the same process, wp 0008 and locate the TP number. 

There are two methods to determine proper troubleshooting procedure if no faulty LRU is identified or TP number.  Systems Discernment Procedure wp 0009 and manual Troubleshooting Procedure wp 0020.  It is recommended to use the system discernment procedure prior to manual troubleshooting procedures to identify your procedures first.  

	Maintain Hull Power Distribution System

	Malfunction/Symptom
	Fault
	Vol/WP

	HPDS-1
	Cannot Turn On Master Power From Diver’s Integrated Display
	Vol 2, wp 0205

	HPDS-1
	Cannot Turn On Master Power From Diver’s Integrated Display
	Vol 2, wp 0205

	HPDS-2
	Cannot Turn Off Master Power From Driver’s Integrated Display And/Or HPDU
	Vol, 2, wp 0206

	HPDS-2
	Cannot Turn Off Master Power From Driver’s Integrated Display And/Or HPDU
	Vol 2, wp 0206

	HPDS-3
	HMPU Critical Fault Caution Keeps Recurring After Master Power Switch Is Cycled OFF and ON
	Vol 2, wp 0207

	HPDS-3
	HMPU Critical Fault Caution Keeps Recurring After Master Power Switch Is Cycled OFF and ON
	Vol 2, wp 0207

	HPDS-4
	Utility Jack Circuit Breaker Trips And/Or No Power Output From utility Jack on Hull Power Distribution Unit
	Vol 2, wp 0208

	HPDS-4
	Power Output From utility Jack on Hull Power Distribution Unit
	Vol 2, wp 0208

	DLS-1
	Drivers Integrated Display Does Not Operate Properly
	Vol 2, Wp 0166

	DLS-1
	Drivers Integrated Display Does Not Operate Properly
	Vol 2, Wp 0166



	Maintain Starting System

	Malfunction/Symptom
	Fault
	Vol/WP

	ESS-10
	Engine Does Not Crank
	Vol 2, wp 0183

	ESS-10
	Engine Does Not Crank
	Vol 2, wp 0183

	ESS-10
	Engine Does Not Crank
	Vol 2, wp 0183

	ESS-10
	Engine Does Not Crank
	Vol 2, wp 0183

	ESS-10
	Engine Does Not Crank
	Vol 2, wp 0183

	TP 251
	DECU Subsystem Fault (Igniter Exciter)
	Vol 1, wp 0043



	Maintain Charging System

	Malfunction/Symptom
	Fault
	Vol/WP

	ECS-1
	Electrical Charging System Found Faulty
	Vol 2, wp 0168

	ECS-1
	Electrical Charging System Found Faulty
	Vol 2, wp 0168

	ECS-1
	Electrical Charging System Found Faulty
	Vol 2, wp 0168

	ECS-1
	Electrical Charging System Found Faulty
	Vol 2, wp 0168

	ECS-1
	Electrical Charging System Found Faulty
	Vol 2,  wp 0168

	ECS-1
	Electrical Charging System Found Faulty
	Vol 2, wp 0168



	Maintain Fuel System

	Malfunction/Symptom
	Fault
	Vol/WP

	FS-1
	Fuel Supply System Caution Message Appears on Display
	Vol 2, wp 0199

	FS-1
	Fuel Supply System Caution Message Appears on Display
	Vol 2, wp 0199

	FS-2
	Fuel Supply System Caution Message Does Not Appear On Diplay When A Problem Exists
	Vol 2, wp 0200

	FS-2
	Fuel Supply System Caution Message Does Not Appear On Diplay When A Problem Exists
	Vol 2, wp 0200

	FS-5
	Fuel Level Display is Incorrect
	Vol 2, wp 0203

	FS-5
	Fuel Level Display is Incorrect
	Vol 2, wp 0203

	TP 262
	Engine Sensor Fault (NH2 level)
	Vol 1, wp 0052

	TP 263
	Engine Sensor Fault (NH1 Level)
	Vol 1, wp 0053

	TP 264
	Engine System Fault Low Power (NH Level)
	Vol 1, wp 0054

	TP 265
	Engine Not Cranking (Fuel Cuttoff Solenoid)
	Vol 1, wp 0055



	Maintain Pulse Jet System

	Malfunction/Symptom
	Fault
	Vol/WP

	PJS-1
	Pulse Jet System Does not Clear Air Filters
	Vol 2, wp 0218

	PJS-1
	Pulse Jet System Does not Clear Air Filters
	Vol 2, wp 0218

	TP 603
	PJSSOL fault
	Vol 1, wp 0150

	TP 604
	PJSPCU fault
	Vol 1, wp 0151



	Maintain Transmission System

	Malfunction/Symptom
	Fault
	Vol/WP

	XMSN-2
	Transmission Does Not Shift Properly
	Vol 2, wp 0234

	XMSN-2
	Transmission Does Not Shift Properly
	Vol 2, wp 0234

	XMSN-3
	Transmission Caution/Warning Message Appear on Display
	Vol 2, wp 0235

	XMSN-3
	Transmission Caution/Warning Message Appear on Display
	Vol 2, wp 0235

	XMSN-4
	Transmission Caution/Warning Message Do Not Appear On Display When  A Problem Exist
	Vol 2, wp 0236

	XMSN-4
	Transmission Caution/Warning Message Do Not Appear On Display When  A Problem Exist
	Vol 2, wp 0236



To achieve all test requirements in accordance with Army Learning Model (ALM) 2015, the development of Hands on Examinations should fulfill the Critical Thinking aspect of the training.  As we are moving towards a scored hand on exam and moving away from a go/no-go scale, the process of grading will be used with a likert scale.  All examinations will not be run as the same Practical Exercise the students previously ran.  As a requirement, we will have 10 versions of the test only accessible by the Test Control Officer (TCO) by the use of a password.  IAW OD REG 350-70-5 Item 4 Policies and Procedures, Par 3, states Performance tests (Hands on) may have different versions so that each version meets the original test objective with different performance that measure the same learning objective or task performed.  This should be part of the lesson plan guidance, but you should be able to vary the test and keep the same task performance on the retest.  

	Examination

	Version
	Malfunction/Symptom
	Fault
	Vol/WP

	A.1
	HPDS-1
	Cannot Turn On Master Power From Diver’s Integrated Display
	Vol 2, wp 0205

	A.2
	HPDS-1
	Cannot Turn On Master Power From Diver’s Integrated Display
	

	A.3
	HPDS-3
	HMPU Critical Fault Caution Keeps Recurring After Master Power Switch Is Cycled OFF and ON
	Vol 2, wp 0207

	A.4
	HPDS-3
	HMPU Critical Fault Caution Keeps Recurring After Master Power Switch Is Cycled OFF and ON
	Vol 2, wp 0207

	B.1
	ESS-10
	Engine Does Not Crank
	Vol 2, wp 0183

	B.2
	ESS-10
	Engine Does Not Crank
	Vol 2, wp 0183

	B.3
	ESS-10
	Engine Does Not Crank
	Vol 2, wp 0183

	B.4
	ESS-10
	Engine Does Not Crank
	Vol 2, wp 0183

	C.1
	FS-1
	Fuel Supply System Caution Message Appears on Display
	Vol 2, wp 0199

	C.2
	FS-1
	Fuel Supply System Caution Message Appears on Display
	Vol 2, wp 0199

	C.3
	TP 263
	Engine Sensor Fault (NH1 Level)
	Vol 1, wp 0053

	C.4
	TP 263
	Engine Sensor Fault (NH1 Level)
	Vol 1, wp 0053

	D.1
	XMSN-2
	Transmission Does Not Shift Properly
	Vol 2, wp 0234

	D.2
	XMSN-2
	Transmission Does Not Shift Properly
	Vol 2, wp 0234

	D.3
	XMSN-3
	Transmission Caution/Warning Message Appear on Display
	Vol 2, wp 0235

	D.4
	XMSN-3
	Transmission Caution/Warning Message Appear on Display
	Vol 2, wp 0235
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