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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 Electrical Control system                                     of the of a generator set.





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 


							  6.0/ PE        6.0/ PE 


                   	TEST			  0.0/		  0.0/ 


				TEST REVIEW	  0.0/           0.0/       


				TOTAL HOURS	  6.0		  6.0





Test Lesson							Hours	Lesson No.


Number:                   	     Testing:	 1.0      LPXEED


									 4.0      LPXEEE


				Review of test results:	 0.5      LPXEED                                                  0.5      LPXEEE


									                





Prerequisite	NONE


Lesson(s)                                                              


Clearance		This lesson plan is unclassified.  It has


And Access	been reviewed by the product developers in  			          coordination with the U.S. 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 5-6115-423-15   Tech Manual     8/67		 All	 





Student Study	None


Assignments


	                  


Instructor	One assistant instructor is required during the Requirements   PE.                           





Additional	None                                           Support		                                     


Personnel


Requirements





Equipment		Load bank                         


Required





Materials		INSTRUCTOR MATERIALS:


Required		    40 X 60 Schematic         


			    40 X 60 Wiring Diagram


                         


               STUDENT MATERIALS:


                   Schematic and Wiring Diagram


                   Multimeter


			    Load bank





Classroom,	One general purpose classroom, and bay area.


Training


Area, and


Range


Requirements





Ammunition	None


Requirements 


                                 


Instructional	Issue supplements, schematics and wiring 


Guidance		diagrams to students.
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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		As the supervisor, you must have a working     


               knowledge of how the load bank works, in order                   for you to properly troubleshoot the load bank                   electrical system. You will learn how to recognize                faults in the load bank circuitry. Troubleshoot                  and identify the faulty circuit and isolate the                  malfunction to specific component. 





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:    The student will troubleshoot the Load


					 Bank and identify faults.


                                


               CONDITION: Given instruction, a Load Bank,


                          references, necessary tools and TMDE.





               STANDARD:  IAW applicable references.  
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Safety		Ensure That: 


Requirements		


               1. Equipment is grounded                                         2. Removed all jewelry and ID tags


               3. Exhaust fans are on


               4. Wear hearing protection when equipment


 			   is in operation


               5. Make sure students know what to do in


                  an Emergency.


               6. NO HORSEPLAY.





Risk			Low


Assessment


Level





Environmental	Exhaust fumes, laud noise, and fuel, oil 


Considerations	and antifreeze leaks.





Evaluation:    In lesson LPXEED and LPXEEE you (the students)                   will have one hour Job Knowledge Test and one                    hour Job performance Test.


	


Instructional	We are now ready to begin our instruction on


Lead-in        troubleshooting the Load Bank.





_________________________________________________________________





SECTION III.   PRESENTATION


A.	          ENABLING LEARNING OBJECTIVE A





			ACTION:    Troubleshoot and identify faults  


                          on the load bank.





               CONDITION: In a shop environment, given a load 


                          bank schematics and wiring diagrams.





			STANDARD:  IAW applicable references





    			Learning Step/Activity - The instructor will go


			over the components location and it’s purpose in


			the circuit.





			Method of Instruction: PE; Instructor to student


			ratio: 1:6.  Time of instruction 5.0 hours.


			Media: None
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Note:          Show location of components on schematic. Check


               students understanding throughout the lesson.


               Schematic and wiring diagram workbook pg 3 and 4.





               a.	General description, the 30KW load bank


			supplies resistive type loads and functions as a                  loading and testing device.





               b.   Load testing is done in the following


		     increments.





                    (1)	S2 switches applies 0-3KW resistive 					load.





                    (2)	S3 switches applies 3KW resistive load.





                    (3)	S4 switches applies 6KW resistive load.





             		(4)	S5 switches applies 9KW resistive load.





                    (5)	S6 switches applies 9KW resistive load.








 Note:		Show students on schematic how the P1 connector,   			J1A low voltage and J1B high voltage receptacles 				are utilized.





			c.	J1A low voltage - 120/208, 3 phase, 4 wire.


					 		   240VAC, 3 phase, 3 wire.


					  		   120VAC, single phase.





				(1)	J1B high voltage - 240/416VAC, 3 phase,                     4 wire.	   		    240VAC, single phase.





			     (2)	P1 - input selector.


                 


			d.	Major assemblies.





	          	(a)	Safety components.





 		               1.	Wind switches - S7, S8 and S9,


					operated by the fans; are normally open


					contacts that close when	the fans are


					operating at 3600 rpm to complete the


					safety circuit, allowing K1 to energize.
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					2.	Thermal overload switches - S10,S11


					and S12: protects the power absorbers


					from over heating.


					Contacts are normally closed and will


					open at 248F. The thermal switches will


					reset automatically after the resistive


					elements cool down.





					3.	Fan motors - M1, M2 and M3: turns


					the fans at 3600 rpm to cool the power


					absorbers.





					4.	K1 relay - has three sets of


					normally open contacts. Relay coil is


					energized by 28 VDC, when the wind


					switches close. This allows the operator


					to apply a load.





				b.	Radio interference capacitors (RFI) - C1


					& C2 - shunts high frequency to ground.





                    c.	Rectifiers: CR1, CR2 and CR3 are.





					(1)	Selenium type.


					(2)	Full wave bridge.


					(3)	30VAC input, 28VDC output.





				d.	Fuses - F1, F2 and F3 - 3amp, 250 VAC.





				e.	Control transformers - T3A, T3B And T3c:


					are step - down transformers. Output


					depends on the input, when set for high


					voltage input the ratio is 8:1.


							


					When set for low voltage input the 						primary windings of the transformers are 					in parallel causing the transformers to


					act as 4:1 step down transformer.


					


				f.	Master switch S1 is a 3 pole single


                         throw switch used to energizes T3A, T3B


					and T3C.





				g.	K2 relay -energizes at 150 VAC min; 200


					VAC maximum. Used only in the high


					voltage configuration. Reconnects the


					inputs of the T3 transformers from a


					parallel input to a series input,


                         changing the value of T3 transformers.
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				h.	Power absorbers - LDA, LDB and LDC.





					(1)	Three duct type 10KW power


					absorbers provide the resistive loads.





					(2)	Resistive elements are made of


					nichrome ribbon enclosed within a


					slotted housing.





					(3)	Fan motors cool the absorbers by


					circulating air drawn through openings


					in the cabinet and forcing it out


					through venting doors.





					(4)	Over temperature protection


					provided by thermal switches.





					(5)	When the load bank is set for a low


 					voltage input, the resistive elements


					are connected in parallel; when the load


					bank is set for a high voltage input,                            the resistive elements are connected in


					series.





				i.	Variable transformers T1A, T1B and T1C,


				are the three gang transformer providing


				variable control of the load from 0 to 3 KW,


				120 VAC. Used with S2 and manually adjusted.


	


				j.	Auto-transformer T2A, T2B and T2C.


			


					(1)	The auto transformers are only in


					use when the load bank is configured for


					high voltage.





					(2)	Center tapped, 240 VAC single phase


					input, output 120 VAC.





				k.	Shorting links.





					(1)	Used for single phase operation


					only. Show schematic where voltages are


					indicated next to J1A - J1B.





					(2)	Ties L1, L2, L3 and the three power


					absorbers together, so that all fans


					will operate to complete the safety


					circuit.
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				l.	TB1- TB5 are bus bars provides the


				input power directly to the components.





Note:		Review major points and ask questions to check


			students understanding.  


								 


Note:    		Move students to the classroom area and refer them 			to schematic and wiring workbook page 3 and 4.                   Demonstrate the flow of current in the power


			input, safety, low voltage, high voltage and load


			circuits. Explain how each component works within


			each circuit. The instructor has an option to use


			a single phase input or a three phase input.





			m.	Low voltage setting.





				(1)	FUNCTION: Connects the T3 transformers


			in parallel during low voltage input 120/208VAC.





				(2)	Circuit components:





					(a)	TB1 is where the power cable is


				connected from the generator to the load


				bank.





					(b)	F1, F2, F3 are the in line fuses


				that protect the S1 switch.





					(c)	S1 master switch.





					(d)	K2 high voltage relay.





					(e)	J1A Low voltage cannon plug


				receptacle.





					(f)	P1 Cannon plug voltage selector        				


					(g)	T3A, T3B, T3C main power


				transformers that provide power to


				CR1, CR2, CR3 step down high voltage 8:1


				low voltage 4:1 parallel.





					(h)	CR1, CR2, CR3 are rectifiers


				that provide power to the fan motors,


				wind switches and Thermo switches.
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			n.  Draw circuit on schematic:


				


				From: 			TO:


						


				TB1				F1, F2, F3


				F1, F2, F3		S1


				S1				K2


				K2 lower contacts   J1A f


				J1A f			P1 f


				P1 f 			T3A


				T3A		          P1 j


                    P1 j                J1A j  


		          J1A j               TB1 LO                                       At the same time off little f to                                 J1A k               P1 k                                         P1 k                T3A                                          T3A                 TB1 LO                                       Then from T3A       CR1                                                                                                      o.	Fan motor circuit





				(1)	Function: To cool the load ducts and


				close the wind switches at 3600 RPM fan speed


				Allowing K1 to energize.





				(2)	Circuit components:





					(a)	CR1, CR2, CR3, selenium type full


				wave bridge rectifiers produce 28VDC, C1, C2


				used to keep a constant voltage to M1, M2, M3


  				the fan motors and TB2, TB3, TB4 are used to


				connect the motors in the circuit.





					(b)	Draw circuit on schematic





				From					TO





				Neg CR1, CR2, CR3		C2


				C2					TB2-5, TB3-5, TB4-5 


				TB2-5, TB3-5, TB4-5		M1, M2, M3


				M1, M2, M3			TB2-4, TB3-4, TB4-4


				TB2-4, TB3-4, TB4-4		C1


				C1					POS CR1, CR2, CR3							


			p.   Safety circuit.





				(1)	Function: To disconnect the load in the


				event the	fans stop working or the load ducts


				overheat.   9





		          (2)	Circuit components:





					(a) K1 coil is energized when the wind


				switches close, allowing the normally open


				contacts to close. TB2, TB3, TB4 are terminal


          		boards used to connect wind and thermo


				switches to the circuit. S10, S11, S12 thermo


				switches are normally closed switches that                       open at 248 degrees Fahrenheit. S7, S8, S9                       wind switches are normally open and when the                     fans reach 3600 RPM close.





					(b)	Draw circuit on schematic





					From						To





					Physical connection above C1	K1


					K1						TB2-3


					TB2-3					S10


					S10						S7


					S7						TB2-1


					TB2-1					TB3-3


					TB3-3					S11


					S11						S8


					S8						TB3-1


					TB3-1					TB4-3


					TB4-3					S12


					S12						S9							S9						TB4-1


					TB4-1					POS CR1





			q.	Low voltage load circuit.





				(1) Function: Used to apply a variety of


				resistive loads on the generator set from


				0 to 30KW. For single phase DELTA loads 120,


				120/240VAC, and three phase loads in WYE at


				120/208VAC.


                                    


NOTE:	Apply a 9KW Load to a 15 KW generator set. THE 				instructor has the option of using single or three


		phase potential.





				                                                                                                                                              10                                                                                                                                                                                         (2)	Circuit components:


				


					(a)	Power is provided by the Low


				voltage input circuit, to the K1 contactors


				which is energized when the wind switches


				close. S6 supplies a 9KW resistive load, P1


				plug	connector voltage selector, J1A low 


				voltage receptacle,	TB1 load terminal board





           			(b)	Draw circuit on schematic:





					From					To





					K1A					S6


					S6					LDA-14


					LDA-14				LDA-13


					LDA-13				P1-Z


					P1-Z					J1A-Z


					J1A-Z				TB1-LO


Note:	The circuit also goes from the S6 to the following.





					S6					J1A-a


					J1A-a				P1-a


					P1-a					LDA-15


					LDA-15				J1A-Z





			r.	Variable Load circuit.





				(1)	Function:	To apply a 0 to 3KW load





				(2)	Circuit components:





					(a)	K1A load contactor S2 variable load


				switch, J1A low voltage receptacle, P1 input


				selector, T1A variable load transformer, LDA


				load duct A, TB1-LO load terminal board.





					(b)	Draw circuit on schematic:





						From				To  





					K1A				S2


					S2				J1A-B


					J1A-B			P1-B


					P1-B				T1A


					T1A				LDA-1


					LDA-1			LDA-7


					LDA-7   11		TB1-LO			





			s.    High voltage setting





				(1)	Function: Connects the T3 transformers


			in series during high voltage input 240/416VAC.





                    (2)	Circuit components:





					(a)	TB1 load terminal board, fuses,


				K2 high voltage relay, J1B high voltage


				receptacle, P1 plug connector, T3                                transformers.





					(b)	Draw circuit on schematic:





					From					To 





				 	TB1-L2				F2


					F2					K2


					K2					TB1-LO





Note:		The circuit also goes from F2 to the following.





					F2					S1


					S1					K2 contactor


					K2 contactor			J1B-g


					J1B-g				T3B


					T3B					P1-m


					P1-m					J1B-m


					J1B-m				J1B-n


					J1B-n				P1-n


					P1-n					T3B


					T3B					TB1-LO





			t.	High voltage load and variable load:





				(1)	Function: Used to apply a variety of


			resistive loads to the generator set from 0-30KW.


			For single phase delta 240VAC and three phase 240


			/416VAC loads in WYE.		





				(2)	Circuit components:





					(a)	TB1 load terminal board, K1


			contactors, S6 9 KW resistive load, P1 voltage


			selector, J1B high voltage receptacle connects the 


			loads in series, S2 variable load, T2 auto


			transformers used only in high voltage for the


			variable load.    12





					(b)	Draw circuit on schematic:





    					From					To	





					TB1-L2				K1B


					K1B					S6


					S6					LDB-14


					LDB-14				LDB-13


					LDB-13				P1-b


					P1-b					J1B-b


					J1B-b				J1B-c


					J1B-c				P1-c


					P1-c					LDB-15


					LDB-15				connection


										above LDC-7


					connection above LDC-7	TB1-LO





Note:		For the variable load circuit continue from S6.





					From					To





					S6					S2


					S2					J1B-C


					J1B-C				P1-C


					P1-C					T2B


					T2B					TB1-LO


					


Note:		Now pick up the potential from the center of T2B .





					T2B is now 120VAC		J1B-D


					J1B-D				P1-D


					P1-D					T1B


					T1B 			       TB1-LO and LDB-1


					LDB-1				LDB-7


					LDB-7				TB1-LO	


                                                                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		terminal learning objective. 


Lesson


Check on		Determine if students understand the material  Learning		presented by:
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               a.	soliciting student questions and


			explanations.





			b.	Ask questions and get answers from students.


                     


			c.	Correcting students misunderstandings.





Transition      The next class will be the written exam.


To Next


Lesson


_________________________________________________________________





SECTION V.     STUDENT EVALUATION





Testing


Requirements	The test will be administered during the lesson 


               LPXEED and LPXEEE. You (the student) will have


               one hour to take a written exam on AC/DC circuit


               analysis, TMDE and the Load Bank. With references


			and without assistance, you must make at least 70%


			on the written test and achieve a “GO” within two


			attempts on the job performance test.





Note:          Refer to the Student Evaluation Plan.





Feedback		a. Schedule and provide feedback on the evaluation


Requirement    and any information to help answer students’


               questions about the test.





			b. Provide remedial training as needed.


_________________________________________________________________                                                                  								
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