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SECTION I.


ADMINISTRATIVE DATA

All Courses

COURSE NUMBER (S)



COURSE TITLE (S)

Including This

662-52D10






Power Generation Equipment

Lesson












Repairer


TASK(s)


TASK NUMBER




TASK TITLE

Taught or


091-52D-1101





Correct Malfunction of Control Supported











Panel Components on a

Generator Set

091-52D-1102
Repair Wiring Harness Assembly on a Generator Set


Reinforced


TASK NUMBER




TASK TITLE

Task(s)



None







None


Academic


The academic hours required to teach this lesson are as follows:

Hours

PEACETIME 






MOB


AC


TASS TRAINING BN

AC/RC


  Resident

AT/ADT


IDT

   Non-res DL


  Hrs: Min/ MOI     Hrs: Min/ MOI     Hrs: Min/MOI     Hrs: Min/MOI     Hrs:Min/MOI






      1:00/CO










  1:00/CO




TOTAL
    19:00/PE











19:00/PE



HOURS    20:00











20:00



Test Lesson




Hours




Lesson No.

Number


Testing:

8:00




52D10G07


Prerequisite

LESSON NUMBER




LESSON TITLE

Lesson (s)


52D10G01






Test Operate Generator Sets















5-60Kw TQG






52D10G02






Test Control Cubicle 5-60Kw 















 TQG Generator Sets






52D10G04






DC Schematics 5-60Kw TQG


Security


This lesson plan is NOT classified. It has been reviewed by the

Clearance/


product developers in coordination with the U.S. Army Ordnance

Access
Center and School foreign disclosure authority.  This product is releasable to military students from all requesting foreign countries without restrictions.


Foreign


FD5. This product/publication has been reviewed by the product

Restrictions

developers in coordination with the U.S. Army Ordnance Center

and School foreign disclosure authority. This product is releasable to students from all requesting foreign countries without restrictions.
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Student study

Assignments

None


Instructor


Instructors are required to perform duties as Assistant Instructor 

Requirements
during the presentation of this lesson prior to assignment as the Primary Instructor. One assistant instructor for every six (6) students during PE.


Additional

Support

Personnel

Requirements

None


Equipment


5Kw TQG Gen Set, eight each

Required


15Kw TQG Gen Set, eight each






60Kw TQG Gen Set, eight each





Materials


INSTRUCTOR MATERIALS:

Required



Lesson Plans






STUDENT MATERIALS:







TQG Schematics and Diagrams







Water Bottle and rags







Multimeter







Flashlight

Classroom,

Training Area,

And Range
One general purpose classroom that can seat 26 personnel and 

Requirements 
one bay/ shop environment.


Ammunition

Requirements

None


Instructional

Before presenting this lesson instructors must thoroughly prepare

Guidance


and ensure that equipment is operational prior to scheduled class.
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Approval





















Proponent
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Approval


Writer






Approver






Annual Reviewer






Annual Reviewer


SECTION II.

INTRODUCTION

Method of instruction: CO.

Instructor to student ratio is 1: 26.






Time of instruction: 15 minutes.






Media: None.

Motivator
The TQG generators are currently the most advanced power generation equipment that is in common use in the Army today. You will be trained on how to diagnose and troubleshoot electrical faults, so that when malfunctions occur you can place the generator back in fully operational status. Knowledge of schematics and wiring diagrams will aid you in troubleshooting effectively.


Terminal


Note:
Inform the student of the following terminal learning

Learning




objective requirements.

Objective


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


ACTION:
Troubleshoot the electrical circuits on the TQG generators 


CONDITION:
In a shop environment, given references, equipment, multimeter, schematics and wiring diagrams


STANDARD:
IAW applicable references.



Safety



Brief the students on safety requirements that they are to adhere

Requirements
too, throughout their technical phase training. Due to electric shock hazard, all jewelry and identification tags will be removed. Hearing protection will be worn in noise hazard areas.


Risk

Assessment

Low

Level


Environmental

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

environment from damage. Fuel, Oil, Antifreeze and Battery Acid 

 


can cause pollution and contamination of water resources.


Evaluation
The test will be administered during the lesson 52D10G07. You (the Student) will have 1 hour to take a Job Performance Test on these objectives. With references or assistance, you must achieve a Go within two attempts.


Instructional

Electrical power in the field is of vital importance to the U.S. Army.

Lead-in
At any given time, you may be called upon to diagnose and troubleshoot a broken generator to complete the unit’s mission. Schematics and wiring diagrams are an essential part of your role of Power Generation Equipment Repairer.


SECTION III.

PRESENTATION

1.
Learning Step/Activity 1 - The students will perform a practical exercise on troubleshooting the appropriate circuit and notify the instructor upon location of the fault on the 5Kw TQG Gen Set.






Method of instruction: PE1.  Instructor to student ratio is 1: 6.






Time of instruction: 5 Hours.






Media: None.






References: ETM 9-6115-641-10.






Security Classification: Unclassified.


Note:
At this time have the students place their schematics and wiring diagrams under the tables, and only use them in case of emergency. Inform the students that they will have a maximum of one hour to diagnose and troubleshoot each circuit. Give each student a scenario for each of the following circuits.

a. Preheat Circuit.

b. Crank Circuit.

c. Fuel Circuit.

d. Field Flash Circuit.

e. Battery Charging Circuit.

Note:
Insure to point out any mistakes in the drawing of the schematic or wiring diagrams to the students immediately. Once the student has found the malfunction, verify the malfunction and have them erase the schematic board and move to the next scenario. Once the student has completed all five circuits, have them retrace and practice all circuits until all students are 100% completed with the 5Kw schematics and wiring diagrams.

Note:



Conduct a check on learning and summarize the learning activity.

2.
Learning Step/Activity 2 – The students will perform a practical exercise on locating major components of the 15Kw TQG Generator set, using the technical manual.

Method of instruction: PE1. Instructor to student ratio is 1: 6.

Time of instruction: 1 hour.

Media:None.

References: ETM 9-6115-643-10.

Security Classification: Unclassified.
a. 15Kw Control Panel.

(1)
J-3, Diagnostic plug – same as 5Kw.

(2)
J-2, Paralleling plug – connection for wire harness 






during paralleling operations.

(3)
Malfunction indicator panel - same as 5Kw except for






the following malfunctions.

(a) Overspeed – 2200 + 40 rpm.

(b) Reverse power - power flow set exceeds 20 + 3%.

(c) Undervolt – VAC drops below 99 + 4 VAC.

(4)
M-5, Fuel level indicator – same as 5Kw.

(5)
M-4, Battery charging ammeter – same as 5Kw.

(6)     M-6, Coolant temp indicator – same as 5Kw.

(7)     M-7, Oil pressure indicator – same as 5Kw

(8)     M-3, Time meter (total hours) – same as 5Kw.

(9)     S-1, Master switch – same as 5Kw.

(10) S-17, Emergency stop switch – same as 5Kw.

(11) S-11, Parallel unit switch – energizes/de-energizes 

paralleling circuits

(12) M-2, Frequency meter – same as 5Kw.

(13)
R-2, Frequency adjust potentiometer – adjusts frequency






of generator set.







    (14)
M-8, A/C Ammeter (percent) – same as 5Kw.







    (15)
M-9, Kilowatt meter (percent) – indicates output power.







    (16)
S-6, AM/VM Transfer switch – same as 5Kw,







    (17)
S-5, A/C Interrupter switch – same as 5Kw.

(18)
DS-3, 4 Synchronizing lights – indicates synchronization of units to be paralleled.

(19)
S-7, Battle short switch – same as 5Kw.

(20)
M-1, Voltmeter – same as 5Kw.

(21)
R-1, Voltage adjust potentiometer – same as 5Kw.

b.
15Kw TQG Control Cubicle.

(1)
A-8, Resistor-Diode assembly – contains the following






resistors/diodes.

(a)
R-6, 7, 8, 9 Sync lights resistors – provides 






resistance for paralleling lights.

(b)
R-10, 11, 12 Burden resistors – same as 5Kw.

(c)
R-14, Field flash resistor – same as 5Kw.

(d)
R-15, LED resistor – provides resistance to 

LED’s in the A2.




   (e)
CR-1, 2, 3, 4 Diodes – reverse polarity protection.

(2)
K-15, Start relay – energizes components in the crank 






circuit.

(3)
K-14, Overspeed relay – energizes in overspeed 






condition to shut down engine.







     (4)
K-13, Electrical fault relay – de-energizes K-1 during 






electrical malfunction.







     (5)
K-11, Voltage sensing relay – safety for paralleling






operations.

(6)
K-21, Governor control relay – applies power for electric governor system.

(7)
K-19, Fuel level relay – same as 5Kw.

(8)
K-17, K-1 aux. relay – de-energizes K-1 during certain malfunctions.

(9)
K-16, Crank disconnect relay – de-energizes starter from engine at 900 rpm.

(10)
A-5, Governor control unit – controls electrical governor system.

(11)
A-1, voltage regulator – same as 5Kw.

(12)
TB-6,5,4, Terminal boards – same as 5Kw.

(13)
A-3, Watt transducer – sender for M-9 kilowatt meter.

(14)
A-4, load measuring unit – monitors loads during paralleling operations.

(15)
K-10 Permissive paralleling relay – allows paralleling operations.

(16)
K-9, Reverse power relay – energizes during reverse power situation.

(17)
K-5, Over/under voltage relay – energizes during over/under voltage situation.

(18)
MT-4, Battery charging ammeter shunt – same as 5Kw.

(19)
CBGND, Control box ground – same as 5Kw.

(20)
A-7, Frequency transducer – same as 5Kw.

(21)
J-5,6,7 Cannon plugs – same as 5Kw.

(22)
FU-1, Battery charging fuse – same as 5Kw.

(23)
R-4, Load sharing adjust – adjustment for paralleling operations.

(24)
R-5, KVA sharing adjust – adjustment for paralleling operations.

(25)
CB-1, DC Control power circuit breaker – same as 5Kw.

(26)
S-12, Frequency select switch – selects 50 or 60 cycle mode.

(27)
S-16, Overspeed reset switch – resets overspeed safety.

Note:
The next two components are not part of the control cubical, but are below it.

(28)
Air cleaner access door - access to air filter.

(29)
Output cable port – load cables exit generator set.

c.
15Kw High Voltage Cubicle.

(1)
TB-1, voltage reconnection board – allows 






reconfiguration of output voltage 120/208 or 240/416.

(2)
K-1, A/C circuit interrupter – same as 5Kw.

(3)
CT-1, 2, 3, Current transformers – same as 5Kw.

(4)
CT-5, Droop current transformer – senses droop 






condition during paralleling operations.

(5)
T-1, Potential transformer – used for voltage regulation.

(6)
TB-7, 8 terminal boards – same as 5Kw.

(7)
K-2, Cranking relay – same as 5Kw.

(8)
TB-2, Load terminals – same as 5Kw.

d.
15Kw TQG Engine.

Note:
Inform students the engine components will be related to from the right side



     (1)
K-22, Glow plug contractor – energizes glow plugs.



     (2)
MPU, Magnetic pick-up – same as 5Kw.



     (3)
Oil filter – same as 5Kw.



     (4)
OP, Oil pressure switch – same as 5Kw.



     (5)
Oil sample drain cock – used for collecting AOAP samples.



     (6)
PCV, (positive crankcase ventilation) filter – re-circulates engine blow-by.



     (7)
Injectors (4 each) – same as 5Kw.



     (8)
A-6, Electric governor actuator – adjusts injection pump under variable load conditions.



     (9)
MT-7, Oil pressure sender – same as 5Kw.



   (10)
S-10, dead crank switch – same as 5Kw.



   (11)
Fuel drain – drain fuel from set tank.

Note:
Inform students you will explain components of the fuel system from the set tank to the injectors.



   (12)
Fuel tank – horseshoe shaped, wraps around bottom of engine, 14 GAL capacity.



   (13)
Primer pump – hand pump to prime fuel system.



   (14)
Feed pump – mechanical transfer pump delivers fuel to the water separator.



   (15)
Fuel filter – same as 5Kw.



   (16)
Water separator – separates water from fuel.



   (17)
Injection pump – model # kiki pes 40, pressurizes, meterizes and delivers fuel to injectors.



   (18)
Injector lines – delivers high pressure fuel to injectors.



   (19)
Return line – returns unused fuel to fuel tank.

Note:
Advise students the next components are behind right side guard.



   (20)
Thermostat housing - same as 5Kw.



   (21)
MT-6, Coolant temp sender – same as 5Kw.



   (22)
Water pump – same as 5Kw.



   (23)
Coolant fan – same as 5Kw.

Note:
Inform students these components are on the left side.



   (24)
HT, Coolant high temp switch – same as 5Kw.



   (25)
G-2, Battery charging alternator – same as 5Kw.



   (26)
Exhaust/intake manifold – same as 5Kw.



   (27)
Muffler – same as 5Kw (located in housing).



   (28)
Oil fill/dipstick – same as 5Kw.



   (29)
B-1, Cranking motor – same as 5Kw.



   (30)
L-4, Starter solenoid – same as 5Kw.



   (31)
MT-5, Fuel level sender – same as 5Kw.



   (32)
FL1/FL2, Fuel level float switch – same as 5Kw.



   (33)
A-9, Float switch module – time delay for FL-1.



   (34)
E-1, Aux. fuel pump – same as 5Kw.



   (35)
Air cleaner indicator – same as 5Kw.



   (36)
Air cleaner assy. – same as 5Kw.


e.
15Kw TQG Generator set housing

Note:
Inform students the following components are in the front of generator set housing.



     (1)
BT-1,2, Batteries – same as 5Kw.



     (2)
Oil drain valve – open to drain oil from engine.



     (3)
Oil drain plug – secondary protection from leakage.

Note:
Inform students these components are on the right side.



     (4)
Exhaust pipe – removes exhaust from generator.



     (5)
Coolant fill – inlet for radiator.



     (6)
Slave receptacle – same as 5Kw



     (7)
Diesel fuel filler – same as 5Kw.



     (8)
External fuel supply inlet – same as 5Kw.



     (9)
Fuel drain – same as 5Kw.



    (10)
Radiator fill hose – links radiator to fill cap.



    (11)
Coolant drain and overflow hoses – controls coolant from spills.

Note:
Conduct a check on learning and summarize the learning activity. 

3.
Learning Step/Activity 3 - The students will perform a practical exercise on troubleshooting the appropriate circuit and notify the instructor upon location of the fault on the 15Kw TQG Gen Set 

Method of instruction: PE1. Instructor to student ratio is 1: 6.

Time of instruction: 6 hours.

Media: None.

References: ETM 9-6115-643-24.

Security Classification: Unclassified.
Note:
At this time have the students place their wiring diagrams under the tables, and only use them in case of emergency. Inform the students that they will have a maximum of one hour to diagnose and troubleshoot each circuit, except the crank circuit, give them one hour 50 minutes. Give each student a scenario for each of the following circuits.

a. Preheat Circuit.

b. Crank Circuit.

c. Field Flash Circuit.

d.   Battery Charging Circuit.

Note:
Insure to point out any mistakes in the drawing of the schematic or wiring diagrams to the students immediately. Once the student has found the malfunction, verify the malfunction and have them erase the schematic board and move to the next scenario. Once the student has completed all five circuits, have them retrace and practice all circuits until all students are 100% completed with the 15Kw schematics and wiring diagrams.

Note:



Conduct a check on learning and summarize the learning activity.

4.
Learning Step/Activity 4 - The students will perform a practical exercise on locating major components of the 60Kw TQG Generator set, using the technical manual.

Method of instruction: PE1. Instructor to student ratio is 1: 6.

Time of instruction: 1 hour.

Media:None.

References: ETM 9-6115-645-10.

Security Classification: Unclassified.
60Kw TQG Engine.

Note:
Inform students 60Kw TQGs are relatively the same as the 15Kw. Explain to the students that the control box and high voltage box, are virtually the same, so most components they have already identified.



  (1)
   B-1, Cranking motor – same as 15Kw.



  (2)
   L-4, Starter solenoid – same as 15Kw.



  (3)
   Fuel pump – mechanical with primer pump.



  (4)
   Coolant overflow bottle – same as 15Kw


  (5)
   Fuel tank – same as 15Kw (holds 43 gallons).



  (6)
   Fuel water separator – same as 15Kw.



  (7)
   FL1, FL2, Fuel level float switch – same as 15Kw.



  (8)
   MT-5, Fuel level sender – same as 15Kw.



  (9)
   Lube oil line to turbo – lubrication for turbo charger.



(10)   Oil filter – same as 15Kw.



(11)   Oil filler tube – same as 15Kw.



(12)   G-2, Battery charging alternator – same as 15Kw.



(13)   Water pump – same as 15Kw.



(14)   Coolant fan – same as 15Kw.



(15)   Radiator – same as 15Kw.



(16)   Radiator drain cock – same as 15Kw.



(17)   Ether bottle bracket/solenoid – used in artic areas only.



(18)   Thermostat housing – same as 15Kw.



(19)   HT, Coolant high temp switch – same as 15Kw.



(20)   A-6, Electronic governor actuator – same as 15Kw.



(21)   Fuel injection pump – same as 15Kw.



(22)   L-5, Fuel solenoid – same as 5Kw.



(23)   S-10, Dead crank switch – same as 15Kw.



(24)   OP, Oil pressure switch – same as 15Kw.



(25)   Oil sample drain – same as 15Kw.



(26)   MT-7, Oil pressure sender – same as 15Kw.



(27)   Exhaust/intake manifold – same as 15Kw.



(28)   Injectors – same as 15Kw.



(29)   Turbo charger – An exhaust-driven compressor that forces fuel and air mixture into the combustion chamber.



(30)   Turbo lube return line – returns oil to crank case.



(31)   Coolant drain cock – same as 15Kw.



(32)   E-1, Aux. fuel transfer pump – same as 15Kw.



(33)   MT-6, Coolant temp sender – same as 15Kw.

Note:
Conduct a check on learning and summarize the learning activity. 

5.
Learning Step/Activity 5 - The students will perform a practical exercise on troubleshooting the appropriate circuit and notify the instructor upon location of the fault on the 60Kw TQG Gen Set.

Method of instruction: PE1. Instructor to student ratio is 1: 6.

Time of instruction: 6 hours.

Media: None.

References: ETM 9-6115-645-24.

Security Classification: Unclassified.
Note:
At this time have the students place their schematics and wiring diagrams under the tables, and only use them in case of emergency. Inform the students that they will have a maximum of one hour to diagnose and troubleshoot each circuit, except the crank circuit, give them one hour 50 minutes. Give each student a scenario for each of the following circuits.

a. Crank Circuit.

b. Fuel Circuit.

c. Field Flash Circuit.

d. Battery Charging Circuit.

Note:
Insure to point out any mistakes in the drawing of the schematic or wiring diagrams to the students immediately. Once the student has found the malfunction, verify the malfunction and have them erase the schematic board and move to the next scenario. Once the student has completed all five circuits, have them retrace and practice all circuits until all students are 100% completed with the 60Kw schematics and wiring diagrams.

Note:
Conduct a check on learning and summarize the learning activity. 


SECTION IV.
SUMMARY





Method of instruction: CO.

Instructor to student ratio is 1: 26.






Time of instruction: 35 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 – On the 5/10Kw Crank circuit, the S14 opens at how many 






rpms?


A – 900 rpms.

Q – When the generator is running, what part of the circuit will






not have a fault?


A – The return path.

Q – What will happen if step two wasn’t there on the 15Kw 






Crank circuit?


A – Generator won’t stay running.

c. Providing immediate feedback in context to the material presented and correcting student misunderstanding.


Review/

Summarize.

Lesson 
Conduct an end of presentation summary of major teaching points


Transition

To Next
The next lesson will be on Troubleshoot/Diagnose Faults on the

Lesson
TQG Voltage Regulation System.


SECTION V.
STUDENT EVALUATION


Testing

Requirements:
See Evaluation Plan.

Feedback

Requirement
None.
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