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SECTION II.

INTRODUCTION





Method of Instruction: CO.

Instructor to Student Ratio:1:32.






Time of Instruction:  5 minutes.

Media None.











Motivator


The majority of the Army’s equipment is adjusted electrically and 






knowing how to repair systems in this type of equipment is vital 






to a generator mechanic in today’s technical age.







Terminal


Note:  Inform students of the following terminal learning objective

Learning



     requirements.  

Objective


At the completion of this lesson you (the student) will:






ACTION:

Troubleshoot the electronic governor system







CONDITION:
In a classroom / shop environment, given instruction,










a generator set, and necessary tools







STANDARD:
IAW applicable references.








Safety



Due to electrical shock all students will remove all identification
Requirements
tags, watches, rings, and necklaces.  Make sure hearing protection is worn 
in high noise areas and the ventilation system is on and
 






operational throughout the operation of the generator sets.







Risk




Assessment

Low

Level











Environmental

It is the responsibility of all soldiers and DA civilians to protect the 

Considerations
environment from damage.  In hazardous noise areas, hearing protection will be worn.  Caution will be used while handling fuel or other contaminates.







Evaluation


None


Instructional

We are now ready to begin our instruction on the Electric
Lead-in



Governor System.

SECTION III.

PRESENTATION







1.




Learning Step/Activity 1-Instructor will lead the students in a 






class discussion on the Theory of Operations of the






Electronic Governor System.






Method of Instruction:  CO. Instructor to student ration is 1:32.

Time of instruction: 1 hour and 30 minutes.  

Media:  Overhead Projector and Transparencies.

References:  TM 5-6115-545-12  and  TM 5-6115-545-34.

Security Classification:  Unclassified.

a. Electronic Governor System:  The electronic governing system is a speed sensing system used to maintain constant engine speed and generator output frequency during periods of unchanged load and when load additions or deletions occur.  Its components are as follows:







(1)  Magnetic Pickup.







(2)  Actuator.







(3)  Control Unit.






b.  Component Identification and Function.

Note:



Discuss each of the components listed below and their functions






Show overhead transparency one (1) and two (2).







(1)  Magnetic Pickup:  The engine speed signal is obtained 






from the Magnetic Pickup.  It is mounted into the flywheel housing 






until it is approximately .042 away from the ring gear tooth.

Note:
Show overhead transparency three (3) and use TM 5-



6115-545-12 w/change 1-18 pg. 3-72.1 para. 3-146.1 



b.  (2)  also TM 5-6115-545-34 pg. 7-19 para 7-10.







(2)  Control Unit Purpose:  Contains solid state electronic






circuits which senses engine speed from the Magnetic Pickup.






A controlled output current is provided by the Speed
Control 






Unit to a proportional electric actuator for throttle control.

Note:



The control unit contains four solid state electronic circuits.






Show overhead transparency four (4).








(a)  The Pickup Signal Amplifier Circuit:  Amplifies the 






signal from the Magnetic Pickup and then feeds it to the 






Comparator Circuit.  It also protects the system by providing a low






output signal if the Magnetic Pickup should malfunction, it moves 






the throttle to the no fuel position.

(b) The Frequency Reference Oscillator Circuit: It’s 






voltage controls and supplies zero to ten (0-10) VDC input at 






the Frequency Reference Oscillator Input Screw.  It’s forced by 






the Phase Comparator to track the amplified pickup signal 






representing engine speed.








(c)  The Phase Comparator Circuit: Receives its signals 






from the Pickup Signal Amplifier and the Reference Oscillator.  It 






compares the difference in frequency.  Its voltage output is used to 






force the Reference Oscillator to the same frequency as the signal 






from the engine.  The Gain Control is used to couple the Phase 






Comparator output to the Reference Oscillator.








(d)  The Output Circuit:  It allows governing by 






introducing a temporary drop during a load change for stability 






purposes.

Note:



Explain to the students that there are three adjustments on the 






Control Unit (GCU).  Explain each adjustment then move out to the 






bays for PE.








(e)  Gain Control:  Is used to couple the Reference 






Oscillator to the Phase Comparator Circuit.








(f)  Stability Control:  is used to match the reaction time of 






the Governor Control Unit (GCU) to the response time of the 






engine.  It controls engine hunting.








(g)  Frequency Adjust Control: Provides zero to ten (1-10) 






volts input to the Reference 
Oscillator (Preset adjustment).  The 






zero to ten (0-10) volts set the operating hertz and speed of 






the engine (0 volts is 0 speed).

Note:



Show overhead transparency five (5), six (6) and seven (7).







(3)  Electric Actuator:  An electromagnetic device that 






translates electrical input from the Governor Control Unit (GCU) 






into mechanical force to control the fuel shut-off lever on the fuel 

injection pump.  Refer to TM 5-6115-545-34 pg. 7-19 para 7-10.







(4)  Actuator Linkage Rod:  Mechanically links the actuator 






to the fuel shut-off lever on the fuel injection pump.  It is very 






important that this linkage be properly adjusted.

Note:



We will cover the adjustment procedures later in this lesson.  Refer 






to TM 5-6115-545-34 pg. 7-22 para 7-11.

Note:



Conduct a check on learning and summarize the learning activity.

2.  




Learning Step/Activity 2 – The Students will inspect, test and 






Adjust the Electronic Governor System. 






Method of Instruction:  PE.  Instructor to student ratio is 1: 6.






Time of Instruction:  4 hours and 30 minutes

Media:  None.

Reference: TM 5-6115-545-12  and TM 5-6115-545-34.

Security Classification: Unclassified.






a.  Inspection of the Governor System:  Reference 






TM 5-6115-545-12 pg.3-72 through 3-72.1 para. 3-145 through 






3-146 and TM 5-6115-545-34 pg. 7-19 through 7-22 para. 7-10 and 






7-12.

Note:



Move soldiers into the bays for this portion of instruction.







(1)  Magnetic Pickup:  Inspect the locknut and washer to insure 






they are tight.  Prior to installation, check the face for exposed wire 






and cracks in the bottom (face).

(2) Governor Control Unit:  Inspect the potentiometer for 






cracks, burns and other damage. Check the electrical connector for 






bent or broken pins, cracks, burns or other damage.







(3)  Actuator:  Check actuator housing for cracks, burns and 






other damage.  Check the electrical connector for bent or broken 






pins, cracks, burns or other damage.







(4)  Actuator Linkage:  Ensure the rod length is such that the 






actuator is slightly off its stop when the throttle lever is in the no 






fuel position and that the linkage is free of obstruction, binding or 






friction and that the lock nuts are secure.






b.  Testing Components of the Electronic Governor System:  






reference TM 5-6115-545-34 pg. 7-19 through 7-22 para. 7-10

Caution:


Ensure each student is wearing hearing protection during the 






operation of the generator sets.  Also reinforce environmental 






considerations.







(1)  Magnetic Pickup Testing:  Using a digital multimeter, check 






for continuity between pins A and B.  If the circuit is open replace 






the Magnetic Pickup.  Refer to TM 5-6115-54-34 pg. 7-22 para 






7-12.







(2)  Governor Control Box(GCU):  A breakout cable is used 






to test circuits within the Governor Control Box, using the 






procedure below.








(a)  Using a digital multimeter, table 7-4 pg. 7-19 TM 






5-6115-545-34 make the following checks at the breakout cable 






plug.

Note:



All readings are made between a positive terminal and a ground 






terminal.  The positive terminals are S, K, L, N and B.  The 






negative Terminals are F, G, H and T.








(b)  Breakout Cable Test Points.









1.  Point S to any negative: Tests the Magnetic

 Pickup.









2.  Point K to any negative:  Conducts internal check 






of DC  Regulator.









3.  Point L to any negative:  Tests reference voltage 






before the Output Circuit.









4.  Point N to any negative:  Tests Output Circuit 






(Voltage sent to the Actuator).









5.  Point B to any negative:  Tests the transistor 






output voltage to the actuator.







(3)  Actuator Testing:  Reference TM 5-6115-545-34 pg. 7-22






para. 7-11.








(a)  Check for continuity between:









1.  Pins A and B.









2.  Pins C and D.








(b)  Check for short between each pin and the housing.

(c) If you receive a incorrect reading from any of the 






above tests replace the Actuator assembly.






c.  Adjustments:  Refer to TM 5-6115-545-34 pg.7-19 through 






pg. 7-22  para. 7-10. 







(1)  Actuator Linkage:  Refer to TM 5-6115-545-34 pg. 7-19 






through 7-21 para. 7-10.








(a)  Disconnect the linkage from the fuel shutoff lever.








(b)  Place the start-run-stop switch in the run position.








(c)  Place Battle Short switch in the on position.








(d)  Rotate the fuel shut-off lever clockwise from the fully 






counter-clockwise position until a slight resistance is felt and 






hold it.








(e)  Move the actuator lever against the spring resistance 






(fully clockwise) into the full fuel position.








(f)  Measure the center to center distance between the 






holes in the fuel shut-off lever and the actuator lever.








(g)  Adjust the ends of the linkage rod so the length of the 






rod is the same or slightly longer than the distance measured 






between the fuel shut-off lever and the actuator lever (approx. 5.5).

(h)  Return the start-run-stop switch to the stop position 






and the battle short switch to the off position.








(i)  Reconnect the actuator linkage rod end to 






the fuel shut-off lever.

Note:



Explain to the students that the length of the rod may need more 






adjustments.  If the adjustment is not accurate the action of the fuel 






lever will not be correct and will cause problems such as not 






reaching full fuel or not returning to the no fuel position.







(2)  Magnetic Pickup: Refer to TM 5-6115-545-12 






pg. 3-72.1 para 3-146.1 and TM 5-6115-545-34 pg. 






7-2 para 7-12.

(a) Rotate the engine until one ring gear tooth is lined up 






and centered in the threaded hole of the flywheel housing.

(b) Insert the Magnetic Pickup into the threaded hole until 






the tip touches the Ring Gear Tooth, then back the Magnetic 






Pickup out one-half (1/2) to three-quarters (3/4) of a turn and 






secure it with the lockout.







(3)  Governor Control Unit Adjustments:  Refer to TM 5-6115-






545-34 pg. 7-19 para. 7-10.

(a) Set the Gain Control to its mid-range position using a 






flat-
blade screwdriver #1.








(b)  Set the Stability Control fully counter-clockwise using a 






flat-
blade screwdriver #1.

(c) Set the generator Frequency Potentiometer (located in 






the 
generator set control panel) to its approximate mid-range 






position.








(d)  Set the Frequency Adjust Screw twenty-
two(22) turns 






counter-clockwise against the increase arrow, using a 7/32 wide tip 






flat-blade screwdriver, this will set the governor at the lowest 






governing speed.

(e)
Start the engine, manually operating the fuel shut-off 






lever.

Note:
Use caution when adjusting the Frequency Adjustment Screw, electrical shock can occur. Two people will be required to adjust the Governor Control Unit (GCU).  Several turns may be required to obtain proper engine speed.

(f) Turn the Governor Control Unit (GCU) Frequency 






Adjust Screw clockwise until the proper engine speed is obtained.








(g)  Adjust the Governor Control Unit (GCU) Gain Control 






clockwise until engine becomes just unstable then back the gain 






control counter-
clockwise until the engine is again stable.








(h)  Turn the Governor Control Unit (GCU) Stability Control 






clockwise until the engine becomes just unstable then back the 






stability control counter-clockwise until the engine is again stable.

(i) Adjust the Governor Control Unit (GCU) Gain, Stability 






and Frequency Controls under various load conditions and load 






changes to obtain the desired governing characteristics.






d.  Governor Characteristic Standards.







(1)  Frequency Regulation:  This is the difference between the 






measured frequency at no load and the frequency at any 






load setting (after being stabilized) up to the rated load.  The 






frequency is .25% (1/4 of 1%) of the generator set rated frequency.

Note:



What this means is that the variation in the frequency meter from 






a no-load situation to a load situation will be no more then + or – 






1Hz on a 400 Hz generator.







(2)  Frequency Stability:  Defined as the tendency of frequency 






to remain constant.  Frequency is not constant at any point in time, 






it fluctuates above and below an average value.  Stability is 






described as long and short term.







(3)  Frequency Transient Response:  The reaction of the 






frequency to a change in generator load condition.  The transient 






performance standards are divided into two categories.  The 






application of rated load and the  refection of rated load.  A 1.5% 






variation in rated frequency with a recovery time if one(1) second.  






Example of a 400 HZ generator set can vary 6 cycles.

Note:



Explain to the students that the generator set should not hunt at all 






during operation, application or rejection of a load.  These are the 






minimum DOD standards.  Check on learning.


SECTION IV.

SUMMARY






Method of Instruction:  CO.

Instructor to Student Ratio is 1: 32.  






Time of Instruction:  5 minutes.

Media:  None.

Check on


Determine if students have learned the material 
presented by-
Learning









a.  Soliciting student questions and explanations.






b.  Asking questions and getting answers from students.







Q.  What are the three adjustments controls on the Governor 






Control Box?

A. Frequency, Stability and Gain  adjustments.







Q.  What are the four (4) circuit in the Governor Control Unit?








A.  Pickup Signal Amplifier, Frequency Reference 






Oscillator, Phase Comparator and Output.







Q.  What is used to test the four (4) circuits in the Governor 






Control Unit?

A. The Breakout Cable.






c.  Providing immediate feedback in context to the material






     presented and correcting student misunderstandings.







Review/


Conduct an end of presentation summary of the major teaching 

Summarize


points.
Lesson
















Transition to

The next class will be the 52D10F07
Next Lesson









SECTION V.

STUDENT EVALUATION

Testing 


The test will be administered during the lesson 52D10F09

Requirements
You (the student) will be administered a Performance Test on material covered within this lesson plan.  With references, you must 






complete all performance measures within 25 minutes to achieve a 






first time go.

Notes:



Refer student to the Student Evaluation Plan.







Feedback


a.  Schedule and provide feedback in context to 
the material
Requirement

presented; correct student misunderstandings.

b. Provide remedial training as needed.
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             Begin:

               End:
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	E.  Task
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   Hazards
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    Hazards
	H.  Develop Controls
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    Residual

    Risk
	J.  Implement

     Controls

     ("How To")

	                             Fire        Moderate(M)        Brief students on Fire Low (L)            Implement TSED Shop

Repair the                                   Evacuation Plan                           SOP 
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                                             The shop area. 
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                                                                                         Flange earplugs and                                                   Conservation Program

                                                                                         additional hearing                                                                

                                                                                         protection is required.                                                 

                            Harmful                   Moderate(M)       Ensure exhaust fans are         Low (L)                       Continuous supervision

                            Gases                                                   on prior to equipment use.                                          
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