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                      RELAYS AND COMPONENTS





SECTION I.	ADMINISTRATIVE DATA





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


Including This	662-50D3			Power Generation Repairer


          Lesson						(BNCOC)





TASK(s)		TASK NUMBER		TASK TITLE


Taught or		091-52D-3104        Perform Diagnostic procedures


Supported		                    on Relay Assembly of a                                           Generator Set 


						


Reinforced	TASK NUMBER		TASK TITLE


Task(s)		091-52D-3101        Perform Diagnostic procedures 


                                   on electrical control system                                     of the generator set





               091-52D-3102        Perform Diagnostic procedures


                                   on a Voltage Regulator of a                                      Generator Set 





Academic		The Academic hours required to teach this


Hours:		lesson are as follows:





							PEACETIME		MOBILIZATION


							HOURS/METHOD   HOURS/METHOD 


							  5.0/PE          5.0/PE


				TEST			  0.0/            0.0/


				TEST REVIEW	  0.0/            0.0/    


				TOTAL HOURS	  5.0             5.0





Test Lesson							Hours	Lesson No.


Number                   	     Testing:	2.0       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.  


			-545-34  		Manual 		06/73	ALL	None


			TM 5-6115		Tech.


			-457-34   	Manual 		07/73	ALL	None


                                                            Student Study	None


Assignments	                  


  


Instructor	One assistant instructor required during PE.     Requirements	                            





Additional	None                                              Support		                                                  Personnel


Requirements





Equipment	     Multimeter                                      


Required       





Materials		INSTRUCTOR MATERIALS:


Required		Assorted relays                              





			STUDENT MATERIALS:


 			Assorted relays 


               Student Handout





Classroom,	One general purpose classroom, and lab area 


Training		                               


Area, and


Range


Requirements





Ammunition	None


Requirement                                                      





 


Instructional	Before presenting this lesson, instructors must   Guidance		thoroughly prepare.                                                                                                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 a senior repairer you should be knowledgeable                 of every component in the generator set. It will                 help you to effectively troubleshoot the AC/DC                   control devices to determine their proper                        operation within the generator. 


                          						          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 generator control                                devices.


                               


               CONDITION(s):   In a class room /shop environment                                given instruction on the proper                                  operation of control devices of                                  the AC/DC circuits, a generator                                  set, necessary tools and                                         equipment.


                                                                                STANDARD(s):    IAW applicable references.


                                


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; possible hazards are burns and electrical 


Assessment     shock


Level





Environmental	 None


Considerations	





Evaluation      In lesson LPXFED You (the student) will have                     one hour to take a job knowledge test and a job                  performance test on the material presented in                    this lesson.                                     


                                                                 instructional   In previous lessons you have learned Basic 


Lead in         Electricity, the Load Bank and the main                          Generator. In this lesson you will learn about                   Relays and other components and their used in the                 generator. It will expand your skills and enhance                 your troubleshooting technics to help you in your                 military career.           











       	                                                      SECTION III.   PRESENTATION





A.			ENABLING LEARNING OBJECTIVE A





               ACTION: 	    Identify components and their                                    function.


				   	                               


			CONDITION(s): Given selected components, a                                     multimeter and references.  





			STANDARD(s):  IAW applicable references.





			Learning Step/Activity - The instructor will lead


			discussion on the various control devices of the                 generator      


               


			Method of Instruction: PE; Instructor to student


			ratio: 1:6.  Time of instruction 6.5 hours.


			Media: None 





Note:		Point out that these relay assemblies are found on                the 15 kW thru 200 KW DOD generator sets and will                varied in size and shape but will still contain                  the same components.


			                                                 	                a.   Basic description of relays.





                  (1) Electrically operated switches.                              (2) Classified according to their use.


				                                             Note:          b.  Power relays are the work horses of an                       electrical system.





                  (1) Control large amounts of current.


                  (2) Example K3 (crank relay ) and CB2 (main                    contactor)


	


               c.  Control relays.                                                  


                  (1) Takes a relatively small amount of current                to either signal or control a large amount of                    power.


                  (2) Multiple relays may control several                       circuits simultaneously.                                            (3) Frequently used to control other relays.                     (4) Can also be used to lockout certain actions                to prevent damage to equipment, ie the starter.


                                                                                d.  Sensing relays.                                                                                                                  (1) Used to sense abnormal (current) action in                the equipment.


                  (2) Examples; under voltage, under frequency,                   reverse (CURRENT) power, etc.


			                                                  Note:          Explain in detail the three different                            classifications of relays and give examples of                   each type that are found on the generator sets.


			                                                                 e.  Purpose of relays.                                                                                                               (1) They save space and weight.                                  (2) They permit the use of small switches at                  remote locations.                                                   (3) They permit the use of small control cables                allowing the use of short distance heavy power                   cables.


    			                                                                 f.  Function of relays.      


			   			                                                     (1) Protects the load connected to the                        generator.


                  (2) Protects the generator.                                      (3) Aids in the starting and stopping the                     generator set.


                  


               g.  Three major relay assemblies:  are used on                   generator sets 15KW thru 200Kw.


			   								      


Note:          Point out each relay assembly as you discuss them                and show the location of each major component                    within the major assembly as you discuss them.





                  (1) Tactical relay assembly; Used on all                      generators 15KW thru 200KW.                                                                                                          (2) Precise relay assembly; Used only on                      50/60HZ Precise generator sets.


				                                                               (3) Special relay assemblies: Mode I and Mode                 II.


			                                                                       (a) Mode I assembly; is used on all 50/60HZ                Precise and Utility generator sets.





			      (b) Mode II assembly; is used only 400HZ                   Precise generator sets.                           


                                                                                      (c) Class I; 50/60 and 400HZ Precise                       Generators                                                                  


                     (d) Class II; 50/60HZ utility Generators.                                                                                   h. MAJOR ASSEMBLIES:


                                    


                  (1) Tactical relay assembly; Common to all     


               generator sets 15KW thru 200KW, Contains the 


               following components;


		                                                                            (a) Over voltage relay K2; Is Solid state                   device. Protects the generator and the load.  


               Contains a time delay of 180-800 milliseconds.                   Trip voltage is 156VAC on 60 and 400 HZ sets.                    Contacts K1 reverse in the safety circuit shutting                down the generator set and turning on a light on                 the fault indicator panel.


				                                                                  (b) Reverse power relay K15; Solid state                   device. Protects the generator set. Reverse power                during parallel operation. Operates in conjunction                with the LMU. When the reverse power exceeds 20%                 LMU activates the relay. This prevents one                       generator from motorizing the other Contacts                     reverse de-energizes CB2 and turns on a light on                 the fault indicator panel.                                                                                                              (c) Short circuit relay K13; Solid state                   device. Protects load and generator. When the                    output exceeds 425% +/- 25% of the rated current                 on 50/60HZ and 180% +/- 25% on 400HZ sets.                       Contacts reverse opening CB2 and turns on a light                on the fault indicator panel.                                                        


                     (d) Over load relay K14; Solid state device.                Protects the generator. Trips if current in any                  phase exceeds 110% of rated current. Has a time                  delay of 8 minutes +/- 2 minutes after the current                in any phase remains at 130% of rated current.                   Contacts reverse opening CB2 and turning on a                    light on the fault indicator panel.


				                          


                  (1) Precise relay assembly; Used on precise                   sets, Except 60 KW 400 HZ who’s components are                   found in the special relay mode II box. Contains                 the following components:                                                                                                               (a) Under frequency relay K12; Solid state                 device. Protects the load. Activates at 55 +/-                   1HZ for 60HZ operation and 46 +/- 1 HZ for 50HZ                  operation. Contacts reverse opening CB2 and                      signaling the fault indicator panel. The under                   frequency relay is also used on the 400HZ                        generators. The trip frequency is 370 +/- 5HZ.


		                                                                            (b) Under voltage relay K11; Solid state                   device. Protects the load. Senses single phase AC                (T9-T12). Relay functions on a time principal; as                the under voltage condition becomes worse the                    relay activates faster. Below 48 VAC the relay                   activates instantaneously. Above 72 VAC the relay                activates in a 6 +/- 2 seconds. Contacts reverse                 opening CB2 and signaling the fault indicator                    panel.


                                                                                      (c) Permissive paralleling relay K16; Used                 on precise sets only. Ensures that sets are                      synchronized before allowing the paralleling                     operation Senses the voltage drop across one of                  the synchronizing lights. When the voltage exceeds                9 VAC, contacts will open to prevent CB2 from 


               closing. When the voltage is less than 7VAC the                  contacts are closed allowing the CB2 to closed.                  The contacts are in series with the CB2 coil. 


                  


                     (d) Electronic components assembly A6;                 Consists of R4, R5, and C1 thru C8. C1/C8 is the                 feedback capacitor for the governor control unit.                R4 and R5 are the frequency adjust fixed                         resistors. These components will be discussed in                 more detail during instruction on the governor                   systems.                                                                                                                                (e) Governor paralleling control R28; Used                 for real power load division. Permits initial                    matching of the governor paralleling circuits, by                adjusting the voltage at the paralleling                         receptacle.


                                                                               (3) Special relay assembly





                     (a) mode I; Used on 50/60HZ sets.                          Contain the following components:                                                                                                          1. DC Relay assembly.                                                                                                               a. Component mounted circuit board.                              b. K5 Field flash.                                               c. Parallel operation bridge CR4.                                d. Fuel level relay K8.                                          e. Start circuit diode CR3                                       f. Fuel pump diode CR6.                                          g. Parallel lights resistors R6 R9                               h. Parallel operation relay K7.                   


                        2. Cross current transformer: Current                   flowing between generators caused by a difference                in potential between two generators (parallel                    operations)                                                                 


                        3. Reactive power adjust potentiometer





                        4. J31 Shorting plug: Converts the                      special relay assembly from precise to utility                   operation.


 


                        5. Battery charging ammeter shunt R13.





                        6. K3 Crank relay.                                                                                                             (b) Mode II


 


                        1. Used on 400HZ precise sets.                                   2. Contains all the components from the                 precise and MODE I special relay assemblies.                              3. The under frequency relay K12 is found                in the Mode II box, since there is no precise                    relay assembly on the 400HZ generators. The K12                  will reverse at the frequency of 370 +/- 5 HZ.


                                                  


B.             ENABLING LEARNING OBJECTIVE B                                                                                                     ACTION:       Troubleshoot relays and components                                                                                  CONDITION(s): Given selected relays and components                              necessary tools and test equipment.                                                                                 STANDARD(S):  IAW applicable references.                                                                                          Learning Activity- The student will troubleshoot                 Relays and components.                                                                                                            Method of instruction: PE. Instructor to student                 ratio: 1:class Time of instruction 4 hours there                 is no media.                                                                                                       Note:          Move students in to bay area restate the safety                  precautions. Divide the students into small groups                issue multimeters, tools and necessary equipment.





Caution:       Insure students observe all safety precautions                   while working with electrical devices.


_________________________________________________________________





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 objectives.                     Lesson                                                           Check on       Determine if students have learned the material   Learning       presented by;





               a. Soliciting student questions and explanations.





               b. Asking the following questions and call on                       students to answer.





               Q: Which relay assembly contains the DC relay                       assembly?


               A: The Special Relay Assembly.





               Q: Which relay assembly is used in all generators?                A: Tactical relay assembly.





               Q: Where is the K12 located?


               A: In the precise relay assembly.





               Q: Give one function of a relay?


               A: Protect the generator.





               c. correcting student misunderstandings.             


                                                                Transition     The next class will be on 10KW DED Circuits.      to next                                                        lesson                                                           ________________________________________________________________





SECTION V.     STUDENTS EVALUATION





Testing        The test will be administered during the lesson


Requirements   LPXFED. You (the student) will have one hour to                  take a written exam on everything covered in this                annex. With references without assistance, you                   must make at least 70% accuracy.                                      


Note:          Refer students 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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