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                        10KW DED CIRCUITS


                                                                 SECTION I.	ADMINISTRATIVE DATA





All courses	COURSE NUMBER(S)	COURSE TITLE(S) 


Including This	662-52D30			Basic Noncommissioned


Lesson						Officer Course (BNCOC)





TASK(s)		TASK NUMBER		TASK TITLE


Taught or		091-52D-3101        Perform Diagnostic Procedures 


Supported		                    on the Electrical System of a


				               Generator.





Reinforced	TASK NUMBER		TASK TITLE


Task(s)		None


 


Academic		The Academic hours required to teach this


Hours:		lesson are as follows:





							PEACETIME		MOBILIZATION


							HOURS/METHOD   HOURS/METHOD 


							  8.0/ PE        8.0/ PE


				*TEST		  0.0/		  0.0/ 


				*TEST REVIEW	  0.0/           0.0/       


				 TOTAL HOURS	  8.0            8.0 





Test Lesson							Hours	Lesson No.


Number:                   	  Testing:	1.0       LPXFED                     Review of test results:	0.5       LPXFED        


Prerequisite	None


Lesson(s)





Clearance		This lesson plan is unclassified.  It has


And Access	been reviewed by the product developers in  			          coordination with the US Army Ordnance Center 			     and School foreign disclosure authority.  This 			     product is releasable to military students from 			     all requesting foreign countries without                         restrictions.


 








                                                                References	Number		Title		Date		Page/Add'l


										   Para No.Info


			TM 5-6115		Tech   


			-585-12		Manual         07/77     All	None


			                                                 


Student Study	None


Assignments	                  


  


Instructor	One assistant instructor required during PE.     Requirements	                            





Additional	None                                           Support		                                     


Personnel


Requirements





Equipment		10 KW DED GENERATOR SETS                       


Required





Materials		INSTRUCTOR MATERIALS:


Required			Schematic and Wiring Diagram


				40” X 60”


				              	                              


			STUDENT MATERIALS:


 				Student Workbook


				FM 11-62 Sep 83    


				Schematic and Wiring Diagram


				TM 5-6115-585-12 July 77


				TM 5-6115-585-34 July 77


				Multimeter


			     10 KW DED Generator Set


                                                            Classroom,	One general purpose classroom.              


Training		and bay area.            


Area, and


Range


Requirements





Ammunition	None


Requirements


 


Instructional	Before presenting this lesson, instructors must   Guidance		thoroughly prepare.                                                                                                                                                                                                                                                                                                                                    2                                                                                               Proponent		Name				Rank		Position		Date


Lesson


Plan		                                                       Approvals	     writer





			                                                    			Approver





			                                                   			Safety Officer





			                                                   			Annual Reviewer





			                                                   			Annual Reviewer


                                                                  


SECTION II.	INTRODUCTION





			Method of Instruction: CO.  Instructor to student  			ratio:  1:Class.  Time of instruction: 0.5 hours.


			


Motivator		Many mechanics knows how to repair any mechanical


               malfunction on a piece of equipment, but sometimes


               your problem is not mechanical but electrical.                   As a supervisor you must have a basic knowledge on                how the electrical system on the engine works in                 order for you to train your subordinates and to                  be able to isolate and diagnose electrical


               malfunctions in a minimun amount of time. 





Terminal       Note: Inform the students of the following  


Learning	           terminal learning objective requirement


Objective


				 At the completion of this lesson you (the    				 student) will:                                                                                                              ACTION:       Troubleshoot the 10 KW DED Generator                              Circuitry.                                                                                                          CONDITION(s): In a classroom/shop environment,                                 given instruction, Schematics/Wiring                              Diagrams, necessary tools and                                    equipment. 





               STANDARD(s):  IAW applicable references.
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Safety		Ensure That:


Requirements	1. Equipment is connected to a suitable 					   ground. 


		     2. Students remove all jewelry to 							   prevent electrical shock.


			3. The shop ventilation system is turned


			   on prior to starting equipment.


			4. All loose clothing is tucked in to


		        prevent articles from being caught on


		        moving parts or sharp corners.


			5. Hearing protection is used while


			   equipment is running.


			6. Batteries are disconnected prior to


			   troubleshooting equipment.


			7. Student are briefed on actions in


			   case of fire.


 			8. Students are briefed on procedures


			   for removing victims from live


			   circuits.


						 


					    NO HORSEPLAY





Risk			Low


Assessment


Level





Environmental	 Oil, fuel and antifreeze leaks, loud noise,      Considerations  exhaust fumes.





Evaluation:     In lesson LPXFED you (the student) will be given


			 one hour to take a Job Knowledge Test on material                 presented in this lesson.                          


Instructional	 We are now ready to begin our instruction on the


Lead-in	      electrical circuits.





_________________________________________________________________


                                                                 SECTION III.   PRESENTATION





A.			ENABLING LEARNING OBJECTIVE A





			ACTION: 	    Trace the DC control circuits.       	   	         


			CONDITION(s): In a classroom environment, given


					    schematic and wiring diagrams.





			STANDARD(s):  IAW applicable references
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			Learning Step/Activity - The instructor will lead


			discussion on tracing the current flow of the 				10 KW DED generator DC circuitry.


               


			Method of Instruction: PE; Instructor to student


			ratio: 1:Class. Time of instruction 4.0 hours.


			Media: None 





Note:	     Issue student a DC wiring diagrams/schematics on                 the 10 KW DED generator. Inform students of the                  leyend and the S1 master switch positions graphic.                Instructor will identify components by circuits.                 Also will trace each circuit on the large                        schematic for the students to follow.                                                                 


           a. Pre-heat circuit: Master switch is in position 1  


	      Terminals 11 & 15 are connected. Symptom is no Pre-              heat. 





             (1) Components ID:





             K2 - Pre-heat relay: energizes causing its contacts              to reverse and allow engine block heaters and glow               plugs to draw maximum current to heat the intake                 manifold for quick starting. 





             CB2 - DC circuit breaker: Used for emergencies to                stop the engine. 





             HR1,HR2 - Heaters





             HR3-HR6 - Glow plugs





             Batteries: Supplies the power for the circuit and                for many other circuits.


	                                                                         (2) Trace circuit on schematic:                                                                                                   FROM                   TO                                        BT2(-)                 K2                                        K2                     S1-15                                     S1-15                  S1-11                                     S1-11                  TB5-10,11                                 TB5-10,11              CB2                                       CB2                    TB4-5,6                                   TB4-5,6 	           BT1(+)
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Note:      K2 is energized and contactcs reverse and allows                 current flow from the glow plugs and heaters ground. 





             FROM                   TO 


             HR1-HR6                TB4-7,8


                                 


                                  


             TB4-7,8                TB4-5,6


             TB4-5,6                BT1(+) 


		                                                                  b. Position 2 is Off                                                                                                              c. Auxiliary Prime and Run: The S1 switch must be on             position no.3 terminals 11, 13, 17 are connected.


              


             (1) Components ID:


 


             K4 - Auxiliary fuel solenoid: must be enrgized to                transfer fuel into the main tank.





             S3 - Fuel level sw: located inside the main tank                 closes under low fuel condition and enrgizes K4.





             E1 - Aux. fuel pump: transfer fuel into main tank                from an external source.





             E2,E3 - Fuel pumps: transfer fuel from tne main                  tank to the injector pump.                                           


             CR3 - Diode: Reverse polarity protection for K4                              			                                      CB2 - DC CBK





             S1 - Master switch 





             (2) Trace circuit on schematic: 





Note:      At this time the instructor has identify the Neg. and            positive web, and will begin all the rest of the                 circuits from here.





             FROM                  TO                                         TB4-11-14             CR3                                        CR3                   K4                                         K4                    S3                                         S3                    S1-17                                      S1-17                 S1-11 
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             S1-11                 CB2                                        CB2                   BT1(+)


             E1-ground             TB5-6


             TB5-6 take same path back to + of the BT1


             E2,E3-ground          TB5-7                                      TB5-7                 S1-14(13)                                  S1-14(13)             S1-11                                      S1-11 take same path back to + of BT1





Note:     The instructor may ask question on the circuit. Call on           students to solve troubleshooting malfunctions.                 


Note:     The instructor will go on to position 5. On position 5           everything is will work except the auxiliary fuel.               Instructor will trace the Crank, and Initial fuel/start           circuits now and then go to position 4 for Run/safety            and Field flash will be the last circuit covered.





Crank circuit: the engine must crank first in order


          for the rest of the circuit to work. Symptom is                  generator won’t crank.


 


Components ID:


              


          S7 - Start Disc. Sw: normally closed, opens at 1000 RPM


          +/- 100 RPM, disconnects the starter and allows the              operator to flash the field.





          K3 - Crank relay: energized and reverse contacts to 


          allowed K6 to energized.





          K6 - Start solenoid: energized and reverse contact to 


          allow B1 to crank the engine.





          B1 - Starter motor: cranks engine. 





          (2) Trace circuit on schematic:





          From                   To 


          TB4-11-14             S7                                         S7                    K3                                         K-3                   TB4-10                                     TB4-10                S1-27                                      S1-27                 S1-25                                      S1-25  follow same path to BT1(+)
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                                                                 Note:     K3 is energized, its contacts close to prepare a path            for K6 to energized.                                                                                                              FROM                 TO                                          K6- ground           TB4-5,6                                     TB4-5,6              BT1(+)





Note:     K6 energized and contacts close to allowed B1 motor


          to turn engine over.


              


          FROM                 TO


          BT2(-)               B1


          B1                   K6-contacts


          K6-contacts          BT1(+)





Note:     At this time engine is cranking and injector pump


          is able to pump fuel to the injectors. The instructor 


          may ask questions about this circuit.





Initial Fuel/Start: S1 is in position 5 terminals 


           connected 11,13,15 and 25,27,28. Symptom is engine


           cranks but will not start.


        


		(1) Components ID:                                                                                                                   (a) K1 - Start relay: located in the A1 card, must               energize to complete path for the engine to stay                 running when S1 is released to position 4.                                                                                        (b) K5 - Governor Solenoid: must energize to allowed               fuel from the pump to the injectors.                                                                                             (c) S1 - master switch                                                                                                         (2) Trace circuit on schematic:                                                                                                      FROM              TO                                             TB4-11-14         K5 and K1                                      K5 and K1         TB5-9                                          TB5-9             S1-28                                          S1-28             S1-25                                          S1-25 take same path to BT1(+)                                                                                              f. Run/Safety circuit: S1 is in position 4, terminals               connected are 11 and 13.                               
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                                                                 Note:     After the engine cranks, start and runs, oil pressure            build up and S5 closes, the S1 is released and it goes           back to position 4, Prime and run. The safety circuit            takes over and K5 remains energized for the engine to            continue to run. Symptom is engine cranks, start and 


          runs but shuts off when S1 is released.                          


		(1) Components ID:                                     


	                                         


		    (a) K1 - Start relay          


                                                          			         (b) S4 - Temp. SW: At 394 +/- 10 degrees F, will                 open and deegergized K5, and shuts the engine down.                                                                                (c) S5 - Oil press. SW: closes at 20 +/- 2 PSI,                  opens at 14- 16 PSI and shuts engine down.                                                                                        (d) S1 - Master SW                                                                                                                (e) CB2 - DC CBK                                                                                                              (2) Trace circuit on schematic: 		                                                                                              FROM             TO                                              TB4-11-14        K1                                              K1               S4                                              S4               S5                                              S5               S1-14,13                                        S1-14,13         S1-11                                           S1-11 Take same path to BT1(+)





       g. Field flash circuit: The generator is running but there           is no Frequency or Voltage readings on the meters. 


          The operator must flash the field to restored residual           magnetism.                                                                                                                        (1) Components ID:                                                                                                                    (a) S1 - Master SW                                                                                                                (b) CR2 - Diode: reverse polarity protection                                                                                      (c) Exciter: on main generator AC.                                                                                                (d) CB2: DC CBK                                          
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                                                                         (2) Trace circuit on schematic:                                                                                                         FROM             TO                                              TB4-11-14        TB3-5                                           TB3-5            F1                                              F1               F2                                              F2               TB3-6


              TB3-6            CR2                                             CR2              S1-27                                           S1-27            S1-25                                           S1-25 Take same path to BT1(+)                                                                                     Note:   Explain that the battery charging circuit happens in             the run/safety. Also the G2 is the power source to               A5. 


                                                                             BATTERY CHARGING: 





            Current flows from the alternator output G2 to the               regulator rectifier output A5. From regulator                    rectifier (-) A5 to the batteries to ground. Through             the batteries from POS to NEG.                                                                                        Note:       Review the training objective and safety precautions.             Divide students in to groups. Each group will be                 assigned a 10KW generator set and issued a multimeter             and PE sheet to perform. The instructor will assist              students as necessary. At the conclusion of the PE               conduct a critique.                                                                                                   B.          ENABLING LEARNING OBJECTIVE B                                                                                                     ACTION:        Troubleshoot the DC control circuits                                                                               CONDITION(s):  In a shop environment given a 10KW                               generator DED, references and                                    necessary  tools and equipment.                                   			                                     STANDARD(S):   IAW: applicable references.


					                                                    Learning/Activity- the student will troubleshoot                 induced faults on the generator set. The student 


            must isolate the fault and troubleshoot the specific


            circuit.
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            Method of instruction: PE. Instructor to student                 Ratio: 1:class Time of instruction 3.0hours. There               is no media.                                                                                   


Note:       Move class in to the bay restate the safety                      precautions ensure all students have schematic and               wiring diagrams and proper test equipment to                     troubleshoot the DC circuits.


_________________________________________________________________ 


                                                             SECTION IV:   SUMMARY                                                                                                                           Method of instruction: CO. Instructor to student                 ratio: 1:class. Time of instruction: 0.5 Hours.                  There is no media.                                





Review/	    Conduct an end of presentation summary of the 


Summarize     major teaching points.      


Lesson                                                           Check on      Determine if students have learned the material


Learning      presented by;                                          


	         a. Soliciting student questions and explanations.                                                                                 b. Correcting student misunderstandings. 


             


              c. Correcting student misunderstandings.





Transition    The next class will be the Job Knowledge Test. 


To Next


Lesson     _________________________________________________________________                                                              SECTION V.    STUDENTS EVALUATION


                                                           Testing       The test will be administered during the lesson Requirments   LPXFED. You (the student) will have one hour to                  take a written exam on everything covered in this                Annex, you must make at least 70% accuracy. 


                                                                 Note:         Refer students to the Student Evaluation Plan.                                                                      Feedback      a. Schedule and provide feedback on evaluation    requirement   and any information to help answer students,                     questions about the test.                                                                                                         b. Provide remedial training as needed.                                                                                                                                                                                                                                           




















              
