
MCI 3521A 
 
 
 
 
 
 

MARINE CORPS INSTITUTE 
 
 

 
 
 
 

TROUBLESHOOTING THE 
M998 ELECTRICAL SYSTEM 

 
 
 
 
 
 
 
 
 
 

 
MARINE BARRACKS 
WASHINGTON, DC 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



UNITED STATES MARINE CORPS 
MARINE CORPS INSTITUTE 

912 CHARLES POOR STREET SE 
WASHINGTON NAVY YARD DC  20391-5680 

  IN REPLY REFER TO: 

               
3521A 
3 Nov 03 

 
From: Director 
To: Marine Corps Institute Student 
 
Subj: STUDENT EVALUATION GUIDE FOR TROUBLESHOOTING THE M998  
            ELECTRICAL SYSTEM JOB AID 
 
1.  Purpose:  The Student Evaluation Guide Job Aid provides instruction to all noncommissioned 
officers selected to be course administrators for Marines enrolling in MCI 3521A. 
    
2.  Scope:  This job aid is a hands-on, performance oriented course designed to provide the skills 
needed to effectively assist and evaluate students learning to troubleshoot the electrical system of 
the M998.  The job aid consists of modules containing self-instructional dialogues, performance 
tests, and student evaluation guides.   
   
3.  Applicability:  This job aid is for instructional purposes only.  It is for use by Marines in the 
ranks of sergeant through master gunnery sergeant who have been assigned as course 
administrators in organizations equipped with the M998. 
 
4.  Recommendations:  Comments and recommendations on the contents of this job aid are 
invited and will aid in subsequent revisions.  To comment on this job aid, complete the student 
questionnaire located at the end of the job aid and return to MCI. 
 
 
 
 
           T.M. FRANUS 
      By direction 
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Preparing For The Test 

  
Student-Course 
Administrator 
Ratio 

1:1 

  
Testing Time  Performance tests are individually paced.  Students generally take up to two  

hours to complete the test.  Don’t rush the student; a few extra minutes 
invested now could result in many hours and dollars saved later.   

  
Course 
Manager 
Responsibilities 

The prerequisite for a course manager is to be a motor transport maintenance 
(MT) officer. 
 
Course manager responsibilities are as follows: 
 
• Observe or spot-check the testing procedures. 
• Sign the evaluation sheet. 
• Return the completed Grade Report Form to the Marine Corps Institute 

(MCI). 

  
Course 
Administrator 
Prerequisites 

The prerequisites for a course administrator are 
 

• Primary MOS must be an MT maintenance MOS.  
• Current billet must be an MT maintenance billet. 
• A minimum requirement of six months of remaining obligated service or 

remaining time on station to allow for sufficient time to complete the 
course. 

 
Continued on next page 



MCI 3521 Job Aid 1-2 Preparing for the Test 

Preparing For The Test, Continued 

  
Course 
Administrator 
Responsibilities 

The responsibilities of a course administrator are to 
 

• Ensure student materials are available. 
• Set up the shop for the performance test. 
• Ensure safety requirements are followed. 
• Test the student using this Student Evaluation Guide. 
• Complete the Grade Report Form and forward it to the course manager for 

review and signature. 
• Complete the DP-37 Form, enclosing it along with the signed Grade 

Report Form in the return envelope provided with the student's 3521A 
course book. 

• Mail the DP-37 and Grade Report Form to MCI promptly. 
 

Note:  These tasks are explained in detail in the following paragraphs. 

   
Student 
Materials 

Before administering the test, ensure the student has the following materials 
on hand: 
 
• STE/ICE-R 
• Multimeter 
• TM 9-2320-280-20-1 
• TM 9-2320-280-20-2 (module #4 only) 
• TM 9-2320-280-20-3, Foldout 1 (FO-1) (module #5 only) 
• Drive belt tension gage (module #4 only) 
• Performance test (modules #2 through #6 of the Student Evaluation 

Guide) 
• General mechanic’s toolbox 
• Droplight/flashlight 
• Rags/handi-wipes 
• M998 HMMWV (operational and clean) 
• Camouflaged utilities (coveralls optional) 
• Creeper  

 
Course 
Administrator 
Materials 

Student Evaluation Guide (Consists of laminated sheets to allow temporary 
documentation of student responses.) 

 

• Water soluble or grease pencil 
• TM 9-2320-280-20-1  

 
Continued on next page 
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Preparing For The Test, Continued 

  
Shop Set-Up 
and Operation 

A smooth flow for taking the test will require you to follow the step/action 
table below.  

 
Step Action 

1 Conduct this test in a regular shop bay where you will have access 
to the required tools and equipment. 

2 Only personnel involved in the test should be in the area where it is 
being conducted. 

3 Keep everyday noise caused by workers to a minimum; you must 
be able to communicate with the student in a normal conversational 
tone. 

4 Prevent distractions.  Make arrangements to prevent interruptions 
such as telephone calls and questions from other mechanics.   

  
 

Safety 
Requirements 

The list below is a precautionary first aid measure that should be taken to 
minimize shop hazards.  
 
• Stress Safety! 
 
• Make sure shop safety rules and technical manual TM warnings and 

cautions are followed. 
 
• Since the student will be testing or working around batteries, make sure 

that baking soda is available and an eye wash fountain or suitable 
substitute is operational and available.   

 
Continued on next page 
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Preparing For The Test, Continued 

  
Using the 
Student 
Evaluation 
Guide 

• The Evaluator Activity column of your guide contains statements, 
questions, and notes. 

 
• The questions and statements that you must ask or tell the student are in 

bold type.  When asking questions or making statements, read directly 
from the guide. 

 
• The notes are in boxes.  They tell you to do something as a result of 

actions performed by the student.  Notes also refer you to sections of the 
TM that will help you determine if student responses are correct. 

 
• The Student Response column gives you the correct verbal responses or 

the actions that the student must perform in answer to your questions or 
statements. 

 
• Verbal responses are italicized while physical actions are in plain text.  

Verbal responses are not required if you can observe the student 
performing the physical action.  Use your own judgment. 

 
• Using a pen with water-soluble ink or a grease pencil, record student 

responses in spaces provided. 

 
Student 
Preparation 

Before testing, the student must have successfully completed all previous 
modules.  Make sure the student reviews the discussion in the operator’s 
manual on the multimeter and paragraph 2-38, page 2-407, of TM 9-2320-
280-20-1 covering STE/ICE test procedures. 

  
Course 
Administrator 
Preparation 

• Ensure that a course manager is available. 
• Review the Student Evaluation Guide. 
• Rehearse the roles in the Student Evaluation Guide as needed.  You many 

want to practice with another course administrator before you actually 
conduct the exercise with a student. 

• Assemble tools and equipment. 
 

Continued on next page 
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Preparing For The Test, Continued 

  
Student 
Evaluation 

• Student performance tests contain the performance objective, test 
instructions, performance standards, and the student evaluation sheet.  
Have the student read the objective, instructions, and standards.  Then, 
have the student complete the heading (name, rank, SSN) on the 
evaluation sheet. 

 
• Collect his/her evaluation sheet and complete it at the end of the test. 
 
• The student’s ability to perform successfully will be based on your 

professional judgment as to how he/she completes each task using the 
criteria in the performance standards.  Remember, no one is perfect.  The 
student is not expected to be an expert at this point but should show the 
ability to perform with only a limited amount of help on your part. 

 
• You may provide a very limited amount of assistance. 
 
• Recycle students, as you deem necessary. 

 
Continued on next page 
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Preparing For The Test, Continued 

 
Evaluation 
Sheet 

• Upon successful completion of each task, place a check mark in the YES 
column. 

 
• If the student cannot perform the task, place a check mark in the NO 

column. 
 
• The student may retest any task he/she did not satisfactorily complete; 

once mastered, simply initial through the check mark in the NO column 
and place the new check mark in the YES column. 

 
• Annotate remarks to support your decisions.  For example, 
  

• “Student performed in an outstanding manner with little or no 
assistance.” (PASS) 

 
• “Student seemed lost and unprepared and therefore was recycled.” 

(RECYCLE) 
 

• “Student had a few questions concerning the test; once he/she got on 
track, improved performance was noted and tasks were completed 
correctly.” (PASS) 

 
•  “After repeated recycling, student was still unable to successfully 

pass the module.” (FAIL) 
 
• Circle PASS or FAIL signifying the final grade for the module 

completed.  Remember, this is your final decision; do not confuse this 
with a recycle. 

 
• Once testing is completed, your signature and the course manager’s 

signature are required.  The signature attests to the performance and 
competency of the student.  Maintain all evaluation sheets until the 
student has completed all module tests. 

  
Grade Report 
Form 

When the student has taken all five tests, complete the Grade Report Form 
and turn it in to the course manager.  The course manager will complete 
his/her portion of the form and return it to MCI. 

  
Continued on next page 
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Preparing For The Test, Continued 

 
DP-37 Form • Fill out the DP-37 form according to the instructions on the form except 

for the LESSON NUMBER column.  Leave this column blank. 
 
• All failures will be immediately disenrolled. 
 
• Using only question number 1, darken “A” for PASS or “B” for FAIL. 
 
• Enclose both the DP-37 Form and the Grade Report Form in the return 

envelope provided—DO NOT USE STAPLES TO ATTACH THESE 
TWO FORMS. 

 
• Mail the test results to MCI without delay. 
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PERFORMANCE TEST FOR MODULE #2: Troubleshooting the M998 Battery System  
 
 

1. Have the student remove the test booklet and read the objective, instructions, and standards. 
 
2. Have the student complete the heading (Name, Rank, SSN) on the evaluation sheet. 
 
3. Collect the evaluation sheet.  You will complete it at the end of the test. 
 
4. Inform the student that all safety rules and regulations must be observed and that testing will 

be stopped immediately for any safety violations that could result in injury to personnel or 
damage to equipment. 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Read the following situation to the student: 
 
You are a mechanic working in an 
organizational maintenance shop.  Your shop 
chief has just handed you an ERO stating that 
M998, serial 265438, will not start.  Your job 
is to determine the faults using the trouble- 
shooting procedures in TM 9-2320-280-20-1 
and the appropriate test equipment. 
 
Remember you will be performing tests for 
the battery circuit; the faults are simulated. 
I will be guiding, asking questions, and 
evaluating while you are performing the 
different tasks. 
 

Ask the student the following questions 
and instruct him/her to give verbal 
responses. 

 
Assume that you have just verified that a 
problem does exist but, at this point, you 
don't know what the fault is.  I want you to 
demonstrate the procedures for going from 
the cover of the TM to the first test for the 
fault that was identified in the situation.  I  
will be asking questions as you use the TM. 
 
 

Have the student demonstrate the 
procedures for going from the cover of the 
TM to the first test that should be 
performed for the fault that was identified 
"vehicle will not start." 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
  
What chapter did you select from the TM 
cover page? 
 

Chapter 2 
 

What is the VIN number? 21 
 

What tests on page 2-31 could you select to  
troubleshoot the fault "vehicle will not start"? 
 
 

Startability, starter, or battery 

Refer to paragraph 2-12 on page 2-30.  If 
necessary, inform the student that the 
startability, starter, and battery tests are the 
most logical ones to select but not 
necessarily the only ones. 

 
 
 
For this situation, assume that the starter 
circuit tests have been selected.  On what page 
of your TM do these tests begin? 

 
 
 
 
 
 
 
 
 
 
 
2-261 

 
 

Refer to paragraph 2-12 on page 2-30.  
Provide feedback as needed to assure that 
the student can use the TM to select the 
appropriate test. 

 
 
Go to page 2-262 and then perform Starter 
Circuit Test Question #1. 

 



 MCI 3521A Job Aid    2-4   Module 2 Performance Test 

TASK A:  PERFORM STARTER CIRCUIT TEST QUESTION #1 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Perform Starter Circuit Test Question #1. 
 
 

Observe the student performing inspection 
of cables and connections.  Make sure the 
student disconnects the negative battery 
cable before disconnecting or connecting 
the PCB connector. 
 

 
What cables and connections did you inspect? 
 
 
What defects did you look for while 
performing the inspection? 
 
What defects did you find? 

 
Inspect cables and connections for the battery, 
starter, solenoid, rotary switch, and PCB. 
 
 
 
 
 
 
 
Battery, starter, solenoid, rotary switch, and 
PCB 
 
Loose wires, bad connections, bent/broken 
pins, dirt and corrosion 
 
Actual defects or none ____________ 

 

Provide feedback for Test Question #1 
(page 2-262 & 2-263).  State one of the 
following: 

 
Correct all defects.  Then, continue on. 
Assume that a fault still exists.  What do you 
do? 
 or 
 
Since you found no defects, assume that a 
fault still exists.  What do you do? 
 

 
 
 
 
 
 
 
Correct defects found.  Go to Test Question 
#2. 
 
 
 
Go to Test Question #2. 

Provide feedback on the student's response.  
(Refer to the "YES" and "NO" paths for 
Test Question #1).   

 
Go to Test Question #2. 
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TASK B:  PERFORM STARTER CIRCUIT TEST #1A 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Perform Starter Circuit Test Question #2. 
 
Perform this test (cranking battery voltage 
test) using the STE/ICE-R. 
 

Observe student performing tests with the 
STE/ICE-R and the multimeter.  Record 
the readings. 

 

 
 
 
 
 
 
STE/ICE-R TEST 67 (cranking voltage) 
 
 DCA connected. 
 Set test select switch to 67. 
 Press and release TEST button. 
 Observe reading. 
 
 

What is your reading? 
 
What should your reading be? 

Actual reading ________ 
 
At least 18 volts during cranking 

 
Now, perform the test using the multimeter. MULTIMETER (cranking voltage) 

 
  Set the voltmeter to the DC volts scale of 40 

volts (32 for the Fluke meter). 
 
  Connect red lead to the positive post of one 

battery and the black lead to the negative 
post of the other battery. 

 
  Crank engine. 
 
  Observe reading. 
 

 
What is your reading? 
 
What should your reading be? 

 
Actual reading ________ 
 
At least 18 volts while cranking 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
The simulated reading for Test Question #2 is 
16 volts.  Based on the simulated reading, 
what do you do? 
 
 

Provide feedback for Test Question #2 
(page 2-262 and 2-263) and STE/ICE-R 
Test 67 (page 2-740). 

 
 

Provide feedback on the student's response.  
(Refer to the "NO" path for Test Question 
#2.) 

 
Go to Battery Circuit Test Question #1. 

Go to Battery Circuit Test Question #1, page 
2-252. 
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TASK C:  PERFORM BATTERY CIRCUIT TEST QUESTION #1 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Perform Test Question #1. 
 
 

Observe the student performing the test and 
provide feedback upon completion.  
(Student may state that this inspection has 
already been accomplished.)  Student 
should not find any faults.  Ask the 
following: 

 

 
 
Inspect battery cables and connections and 
ensure that all connections are clean and tight. 
 

Since you could find no new faults, what 
should you do? 
 

Provide feedback on the student's response.  
(Refer to the "YES" path for Test Question 
#1 on page 2-252 

 

Go to Test Question #2. 

Go to Test Question #2. 
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TASK D:  PERFORM BATTERY CIRCUIT TEST QUESTION #2 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Perform Test Question #2. 
 
 

Observe the student performing the visual 
inspection of the fluid level in both 
batteries.  Provide feedback and have 
student fill batteries as required. 

 

Remove caps. 
Check fluid levels. 
Correct levels (as needed). 

Assume all fluid levels were correct.  Based on 
this assumption, what should you do? 

Go to Test Question #3. 

 
 

Provide feedback on the student's response.  
(Refer to the "YES" path for Question #2 
on page 2-252.) 

 

 

Go to Test Question #3. 
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TASK E:  PERFORM BATTERY CIRCUIT TEST QUESTION #3 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Perform Test Question #3 using the  
STE/ICE-R. 
 

 

Observe student performing the available 
battery voltage test, STE/ICE-R Test 67.  
(Student should not crank the engine).  
Record the actual reading. 

 

DCA connected. 
Set test select switch to 67. 
Press and release TEST button. 
Observe reading. 
Determine results. 
 

What is your reading? 
 
What should your reading be? 

Actual reading _________ 
 
23.0 to 25.5 volts 

 
Conduct the same test with the multimeter. 
 

 

Observe the student performing the battery 
voltage test with a multimeter. 

 

Set the voltmeter to a DC volts scale of 40 
volts (32 for the fluke). 
 
Connect red lead to the positive post of one 
battery and the black lead to the negative post 
of the other battery. 
 
 

What is your reading? 
 
What should your reading be? 
 

Actual reading ________ 
 
23.0 to 25.5 volts 

Provide feedback for Test Question #3 
(pages 2-252 and 2-253) and STE/ICE-R 
Test 67 (page 2-740) and the multimeter 
battery voltage test. 

 

 

Assume the available battery voltage reading 
is 24 volts.  What should you do? 
 

Provide feedback on student's responses.  
(Refer to the "YES" path for Test Question 
#3 on page 2-252.) 18 

Go to Test Question #4. 
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TASK F:  PERFORM BATTERY CIRCUIT TEST QUESTION #4 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Perform Circuit Test Question #4.  Perform 
the STE/ICE-R Test 73 first. 
  

Observe the student performing the battery 
pair internal resistance Test 73.  (Page 2-
746). 
 

 

 
 
 
 
Disconnect wire 54A at the injection pump. 
 
Disconnect the glowplugs controller and fan 
solenoid (connecter between the time delay 
module and the hydraulic control valve.) 
 
With DCA connected, make sure all 
accessories are off. 
 
Set the test select switch to 73. 
 
Press and hold TEST button until CAL 
appears.  Release and wait for OFF SET value 
to display. 
 
Offset value should be -150 to +150 range. 
 
Press and release the TEST button. 
 
When GO appears on display, crank the engine 
for 2 seconds or until the reading is displayed. 
 
Observe the displayed value in milliohms. 

 
 
What is your actual reading? 
 
What should your reading be? 

 
Actual reading ________ 
 
The limit is 25 milliohms for the battery pair. 
 

Now perform STE/ICE-R Test 75. 
 

DCA connected. 

Observe the student performing the battery 
resistance change, Test 75. (Page 2-748). 

 
 

Set test select switch to 75. 
 
Press and hold TEST button until CAL 
appears. 
 
Release TEST button until the offset value 
appears.  The value should be -150 to +150. 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
  

When GO appears on the display, engage the 
starter for two seconds.  When the reading is 
displayed, observe the displayed value in 
milliohms. 

 
What is your actual reading? Actual reading ________ 
 
What should your reading be? The limit is 50 milliohms. 
 
Assume that the battery pair resistance was 
less than 25 milliohms and the battery 
resistance change was less than 50 
milliohms/second.  What should you do? 

Go to Test Question #5. 

 

Provide feedback on the student's response.  
(Refer to the "YES" path for Test Question 
#4 on page 2-254.) 

 
Go to Test Question #5. 
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TASK G:  PERFORM BATTERY CIRCUIT TEST QUESTION #5 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Perform Test Question #5 using the  
STE/ICE-R. 
 

Observe the student performing the starter 
negative cable voltage drop test. 

 

 
 
 
 
Disconnect fuel solenoid wire 54A. 
 
Set test switch to 69.  Press and release TEST 
button. 
 
Crank engine. 
 
Observe displayed voltage. 
 

What is your actual reading? Actual reading ________ 
 
What should your reading be? 
 
 

Voltage drop of less than 0.25 volts 

Provide feedback for Test Question #5 
(pages 2-254 and 2-255) and STE/ICE Test 
69 (page 2-742). 

 

 

  
Assume that the starter negative cable voltage 
drop reading is 0.21 volts.  What should you 
do? 

Go to Test Question #6. 

 

Provide feedback on the student's response.  
(Refer to the "YES" path for Test Question 
#5.) 

 

 

Go to Test Question #6. 
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TASK H:  PERFORM BATTERY CIRCUIT TEST QUESTION #6 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Perform Test Question #6 using the  
STE/ICE-R. 
 

Observe the student performing the voltage 
drop test on the cable that goes from the 
power stud to the starter. 

 

 
 
 
Connect test probe cable W2 to the J4 
connector. 
 
Set test select switch to 89. 
 
Short leads together.  Press and hold TEST 
button until CAL appears. 
 
Release TEST button and wait for offset value 
to appear. 
 
Proceed if offset is within -6.8 to +6.8.  If not, 
go to DCA Troubleshooting Procedure. 
 
Press and release TEST button. 
 
Connect the red clip of the test lead to the 
power stud and connect the black clip to the 
positive starter terminal.  The cable (6A) has a 
red band on its end. 
 
Observe reading. 
 

What is your actual reading? 
 
What should your reading be? 

Actual reading ________ 
 
Less than 0.25 volts 

 

Provide feedback for Test Question #6 
(pages 2-254& 2-255 and STE/ICE-R Test 
89 (page 2-750). 

 

 

Assume that the voltage drop was more than 
0.25  

Repair or replace wire 6A. 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 

Provide feedback on student's response 
(Refer to the "NO" Path for Test Question 
#6.) 

 
This concludes the performance test for 
module #2. 
 
 

Have the student take a break while you 
complete the evaluation form. 
 
Conduct a review to resolve any problems 
the student had during the test.  Ask the 
student if there are any questions or 
procedures that he/she does not understand. 
 
State one of the following: 

 
You have successfully completed the 
performance test for module #2 and are now 
ready for module #3. 
 
 or 
 
You did not successfully complete the 
performance test for module #2.  You must do 
so before proceeding to the next module. 
 
I recommended that you study the dialogue 
for the module again.  If you need additional 
help, I will be available for assistance. 
 

 

 
 



 

  
 
 
 
 
 
 

 
 
 
 
 
 
 

PERFORMANCE TEST FOR 
 
 
 
 

MODULE #3 
 
 
 
 
 

TROUBLESHOOTING THE M998 STARTING SYSTEM 
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PERFORMANCE TEST FOR MODULE #3: Troubleshooting the M998 Starting System  
 
 

1. Have the student remove the test booklet and read the objective, instructions, and 
standards. 

 
2. Have the student complete the heading (Name, Rank, SSN) on the evaluation sheet. 
 
3. Collect the evaluation sheet.  You will complete it at the end of the test. 
 
4. Inform the student that all safety rules and regulations must be observed and that 

testing will be stopped immediately for any safety violations that could result in injury 
to personnel or damage to equipment.  
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Read the following situation to the student: 
 
You are a mechanic working in an 
organizational maintenance shop.  Your shop 
chief has just handed you an ERO stating that 
M998, serial 265438, will not start.  Your job 
is to determine the faults using the 
troubleshooting procedures in  
TM 9-2320-280-20-1 and the appropriate test 
equipment. 
 
Remember, the tests you will be performing 
are for testing the starter circuit; the faults 
are simulated.  I will be guiding, asking 
questions, and evaluating while you are 
performing the different tasks. 
 

 

When troubleshooting the starter circuit, you 
generally perform some of the same tests that 
you perform to troubleshoot the battery 
circuit.  So, for this test, you will not be 
required to perform tests that you 
successfully completed in the battery module. 
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TASK A:  PERFORM STARTER CIRCUIT TEST QUESTION #E1 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Let's begin by answering Starter Circuit Test 
Question #E1 on page 2-284. 
 
What STE/ICE-R test is recommended for 
measuring the battery voltage? 
 
 

 
 
 
STE/ICE-R Test 67 

Perform Starter Circuit Test Question #E1 
using the STE/ICE-R test option. 
 

Observe the student as he/she reads the 
question, the reason for question, test 
options, and reference information.  When 
performing STE/ICE-R Test 67, ensure the 
student completes all steps listed.   

 
 

 
 
 
Make sure that the power to the vehicle and 
the VTM are off. 
 
Connect the cables correctly. 
 
Power up the VTM. 
 
Run the confidence test. 
 
Enter the VIN. 
 
Set the test select test switch to 67. 
 
Press and release the TEST button. 
 
Observe the displayed value. 

 
What is your reading? 

 
Actual reading ________ 

 
What should your reading be? 23.0 to 25.5 volts 
 

Observe the student's reading.  Provide 
feedback for Test Question #E1 (pages 
 2-284 and 2-285) and STE/ICE-R Test 67 
(page 2-740). 

 
Assume that you had a reading of 24 volts for 
Test Question #E1.  Based on this reading, 
what should you do? 
 

 
 
 
 
 
 
 
Go to Test Question #E2. 

Go to Test Question #E2.  
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TASK B:  PERFORM STARTER CIRCUIT TEST QUESTION #E2 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What STE/ICE-R test option is recommended 
for measuring the starter motor voltage? 

 
STE/ICE-R Test 68 

 
 
Perform this test using the STE/ICE-R option. 
 

Observe the student as he/she reads the 
question, the known information, the 
reason for question, and the reference 
information.  Observe the student as he/she 
performs STE/ICE-R Test 68.  Ensure the 
student completes all steps as listed. 

 
 

 
 
 
 
Disconnect fuel solenoid wire 54A to prevent 
starting. 
 
Set the test select switch to 68. 
 
Press and release the TEST button. 
 
Observe the displayed voltage (battery 
voltage). 
 
Crank the engine and observe the displayed 
voltage. 

  
What was your reading while cranking the 
engine? 

Actual reading ________ 

 
What should your reading be while cranking 
the engine? 

At least 18 volts 

 

Observe the student's reading.  Provide 
feedback for Test Question #E2 (pages  
2-284 and 2-285) and STE/ICE-R Test 68 
(page 2-741). 
  

 
Assume that you had a reading of 23 volts 
while cranking the engine.  Based on this 
reading, what should you do? 

 
 
 
 
 
 
 
 
 
Go to Test Question #E3. 

 
Go to Test Question #E3. 
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TASK C:  PERFORM STARTER CIRCUIT TEST QUESTION #E3 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What is Test Question #E3 asking you to do? 

 
Check for battery voltage at the solenoid 
switch terminal. 

 
What is the reason for Test Question #E3? 

 
You must have voltage at the switch terminal 
to energize the starter solenoid. 

 
Perform this test using the STE/ICE-R.  
 

Observe the student reading the question, 
the reason for the question, test options, 
and reference information.  Ensure the 
student completes all the steps as listed 
when performing STE/ICE-R Test 70. 

 
 
 

 
 
 
Disconnect fuel solenoid wire 54A to prevent 
starting. 
 
Set the test select switch to 70. 
 
Press and release the TEST button. 
 
Crank the engine and observe the displayed 
voltage. 

What was your voltage reading while 
cranking the engine? 

Actual reading ________ 

 
What should your reading be while cranking 
the engine? 

 
At least 18 while cranking 

 

Observe the student's voltage reading.  
Provide feedback for Test Question #E3 
(page 2-284 and 2-285) and STE/ICE-R 
Test 70 (page 2-743). 
  

 
Assume that you had a reading of 20 volts 
while cranking the engine.  Based on this 
reading, what should you do? 

 
 
 
 
 
 
 
 
Go to Test Question #E4. 

 
Go to Test Question #E4. 
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TASK D:  PERFORM STARTER CIRCUIT TEST QUESTION #E4 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What is Test Question #E4 asking you to do? 
 
Why? 

Replace the starter. 
 
 
Because you know that the engine turns over 
and that the PCB, rotary switch, neutral  
safety switch, and the wiring are all OK. 

 

Observe the student as he/she reads the 
question, known information, and the 
possible problems.  

 

 

 
Let's now go back to Test Question #E3 on 
page 2-284.  Assume that with the rotary 
switch in the START position, you do not 
have battery voltage at the solenoid switch 
terminal, wire 74A.  Based on this 
assumption, what should you do? 

 
Go to Test Question #G1, page 2-290. 

 
Go to Test Question #G1. 
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TASK E:  PERFORM STARTER CIRCUIT TEST QUESTION #G1 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What is the reason for asking Test Question 
#G1? 

If the voltage is not available at wire 14A, 
current will not flow to the neutral safety 
switch. 

 
Perform this test using the multimeter. 
 

Observe the student reading the question, 
the reason for the question, test options, 
and reference information.  Ensure the 
student completes all the steps as listed 
while performing the test. 

 
 

 
 
Disconnect wire 14A at the neutral safety 
switch. 
 
Turn the rotary switch to the START position.  
Set the multimeter to the DC volts scale using 
a range above 30 volts. 
 
Attach the red lead to wire 14A. 
 
Attach the black lead to a good ground. 
 
Observe the reading. 

 
What is your reading? Actual reading ________ 
 
What should your reading be? 23.0 to 25.5 volts 

 
Assume that you had a reading of 24 volts.  
What should you do? 

Go to Test Question #G2. 
 

 

Observe the student's reading.  Provide 
feedback for Test Question #G1 (pages 2-
290 and 291). 
  

 
Go to Test Question #G2. 
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TASK F:  PERFORM STARTER CIRCUIT TEST QUESTION #G2 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What is the reason for Test Question #G2? 

 
If there is no continuity, current will not flow 
through the switch. 

Perform this test using the multimeter. 
 

Observe the student reading the question, 
known information, test options, reason for 
question information, and reference 
information.  Ensure the student completes 
all steps as listed while performing the test. 

 

Set the rotary switch to the OFF position. 
 
Disconnect wire 14A at the neutral safety 
switch. 
 
Disconnect wire 14B at the neutral safety 
switch. 
 
Set the multimeter to an ohms scale of about 
1,000 ohms. 
 
Connect the red and black leads to each 
connector on the switch. 
 
Observe the displayed reading. 

 
What is your reading? 

 
Actual reading ________ 

 

What should your reading be? Less than 5 ohms 
 

Assume that you had a reading of 2000 ohms.  
What should you do? 
 

Replace the neutral safety switch. 

Observe the student's resistance reading.  
Provide feedback for Test Question #G2 
(pages 2-290 and 2-291). 

  

 

By following the NO path from Test Question 
#G2, you determined that the neutral safety 
switch should be replaced. 
 

Let's now go back to Test Question #G1. 
Assume that, with the rotary switch in the 
START position, you DO NOT have battery 
voltage at the neutral safety switch terminal, 
wire 14A.  Based on this information, what 
should you do? 

 
 
 
 
Go to Test Question #I1, page 2-298. 

 
Go to Test Question #I1. 
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TASK G:  PERFORM STARTER CIRCUIT TEST QUESTION #I1 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What is the reason for asking Test Question 
#I1? 
 

 
Power must be available to the rotary switch. 
 

What is the known information? There is no voltage available at the neutral 
safety switch. 

Perform this test using the multimeter. 
 

Observe the student reading the question, 
known information, test options, reason for 
question, and the reference information.  
When performing this test, ensure the 
student completes all steps as listed. 

 

 
 
Disconnect wire 11A at the rotary switch. 
 
Set the volt meter to the DC volts scale using a 
range above 30 volts. 
 
Connect the red lead to wire 11A and the black 
lead to a good ground. 
 
Observe the reading. 
 

What is your reading?  Actual reading __________ 
 
What should your reading be? 23.0 to 25.5 volts 

 
Assume that you had a reading of 24 volts.  
What should you do? 
 

Go to Test Question #I2. 

Observe the student's voltage reading. 
Provide feedback for Test Question #I1 
(pages 2-298 and 2-299) and for 
performing the DC voltage test with the 
multimeter.  Leave wire 11A disconnected. 
  

 
Go to Test Question #I2. 
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TASK H:  PERFORM STARTER CIRCUIT TEST QUESTION #I2 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What type of test do you perform to answer 
this question? 

 
A continuity test 

 
What is the known information? Battery voltage is available at the rotary 

switch. 
 
Perform this test using the multimeter. 
 

Observe the student reading the question, 
test options, known information, reason for 
question, and reference information.  
Ensure the student completes all steps as 
listed while performing the continuity test.  

 

Remove rotary switch through front of dash. 
 
Disconnect wire 14A from the rotary switch. 
 
Set the volt meter to 1000 ohms scale. 
 
Connect one of the test leads to the "S" stud 
and the other test lead to the "B" stud. 
 
With the rotary switch turned to the START 
position, observe the reading. 

 
What is your reading? Actual reading ________ 
  
Assume that you had a high resistance 
reading indicating an open circuit.  What 
should you do? 
 

Replace the rotary switch. 

Observe the student's resistance reading.  
Provide feedback for Test Question #I2 
(page 2-298 and 2-299) and for the 
continuity test with the multimeter. 

 
This concludes the performance test for 
module #3. 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 

Have the student take a break while you 
complete the evaluation form. 
 
Conduct a review to resolve any problems 
the student had during the test.  Ask the 
student if there are any questions or 
procedures that he/she does not understand. 
 
State one of the following: 

 
You have successfully completed the 
performance test for module #3 and are now 
ready for module #4. 
  
 or 
 
You did not successfully complete the 
performance test for module #3.  You must do 
so before proceeding to the next module. 
 
I recommend that you study the dialogue for 
the module again.  If you need additional 
help, I will be available for assistance. 
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PERFORMANCE TEST FOR MODULE #4: Troubleshooting the M998 Generating 
System  

 

 

1. Have the student remove the test booklet and read the objective, instructions, and 
standards. 

 
2. Have the student complete the heading (Name, Rank, SSN) on the evaluation sheet. 
 
3. Collect the evaluation sheet.  You will complete it at the end of the test. 
 
4. Inform the student that all safety rules and regulations must be observed and that 

testing will be stopped immediately for any safety violations that could result in injury 
to personnel or damage to equipment.  
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Read the following situation to the student: 
 
You are a mechanic working in an 
organizational maintenance shop.  Your shop 
chief has just handed you an ERO stating that 
M998, serial 265438, is not charging the 
batteries; the volt gage is reading in the 
yellow area.  Your job is to determine the 
faults using the troubleshooting procedures in 
TM 9-2320-280-20-1 and the appropriate test 
equipment. 
 
Remember you will be performing tests for 
the generating system; the faults are 
simulated.  I will be guiding, asking questions, 
and evaluating you while you are performing 
the different tasks. 
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TASK A:  PERFORM ALTERNATOR TEST QUESTION #1 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
The tests that you will be performing are 
strictly designed to test the alternator and its 
associated generating system components.  
You should assume that the batteries are fully 
charged and in good condition. 
 
Remember that the fault "vehicle is not 
charging" is simulated.  Let's begin by 
answering Alternator Test Question #1 on 
page 2-196. 
 
Test #1 is designed to determine if the 
alternator drive belts are tight and in good 
condition.  How do you determine if they are, 
in fact, tight and in good condition? 

 
 
 
 
 
 
 
 
 
 
 
By performing a visual inspection and by 
testing the tension with a belt tension gage 

 
What generally happens if the alternator 
drive belts are loose or worn? 

Slippage occurs; the engine is not able to drive 
the alternator fast enough to recharge the 
batteries. 

 
You should adjust the alternator drive belts 
when the tension is below how many pounds? 

70 LBS  (TM 9-2320-280-20-2) 

 
If you have to adjust or replace the belts, 
what are the tension requirements 
(specifications)? 

For new belts, the tension is 105 ± 5 lbs. 
 
For used belts, the tension is 90 ± 5 lbs.  (TM 
9-2320-280-20-2) 

 
What is the maximum variation between belts 
of the same set? 

20 LBS  (TM 9-2320-280-20-2) 

 
Inspect the alternator drive belt condition and 
tension. 
 
 
What is the condition of the alternator drive 
belts? 

 
 
 
 
Student describes the condition of both drive 
belts. 

 
What is the actual tension reading for each 
belt? 

Front belt tension ___________ 
 
Rear belt tension ____________ 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
 

Observe the student's performance. Provide 
feedback for Alternator Test Question #1 
(pages 2-196 and 2-197) including the 
procedure for checking the alternator drive 
belt tension (TM 9-2320-280-20-2, para 3-
82, page 3-140). 

 
Assume that the alternator drive belts are in 
good condition and the belt tension is 80 
pounds for one belt and 85 pounds for the 
other belt.  Based on this assumption, what 
should you do? 
 

 
 
 
 
 
 
 
 
 
Go to Test Question #2. 
 
 
 
 
 

Go to Test Question #2.                                                    
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TASK B:  PERFORM ALTERNATOR TEST QUESTION #2 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What must you do to answer Question #2? 

 
Perform a visual inspection of all wire 
connections that go to the alternator. 

 
What type of problems will you be looking for 
while performing the inspection? 

Loose or dirty connections, bent or broken 
pins, or pins pushed out of their socket. 

 
Why must the negative battery cable always 
be disconnected before disconnecting or 
connecting the PCB harness? 

There is battery voltage at the PCB at all 
times.  Failure to disconnect the battery cable 
will result in damage to equipment or injury to 
personnel. 

 
Perform the visual inspection. 
 

Observe the student reading the question, 
the reason for the question, test options, 
and reference information.  Watch as the 
student performs the inspection.  When 
performing the visual inspection, ensure 
that the student completes all actions stated 
below. (These are listed on the reference 
information page.) 

 
 

 
 
Battery -  Make sure all connections are clean 
and tight, including the shunt and power stud. 
 
Starter - Check connection at wire 6A at the 
starter. 
 
PCB - Disconnect the negative battery cable; 
unscrew both PCB connectors.  Inspect for 
bent or broken pins, pins pushed out of their 
socket, or dirt or corrosion in the connections. 
 
Alternator - Check wire 568; remove regulator 
cover and potting material. Check for loose or 
dirty connections. Replace the potting 
material. 

 
What are your findings? Actual results of the inspection 
 
Assume that all connections are clean, tight, 
and in good condition.  Based on these results, 
what should you do? 

Go to Test Question #3. 
 
 

 
Go to Test Question #3.                                                    
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TASK C:  PERFORM ALTERNATOR TEST QUESTION #3 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 

What is the reason for asking Question #3? 
 

The alternator must be connected to the 
batteries to be able to recharge them. 

 

What STE/ICE-R tests are recommended for 
measuring the battery voltage and DC 
voltage? 

 

STE/ICE-R Test 67 and Test 89 Interleave.  
Test 67 measures battery voltage and 89 
measures DC voltage. 

 

What control function is used during this test 
to inform the STE/ICE-R to display more 
than one reading? 

 

Control function (06) 

 

Perform Alternator Test Question #3 using 
the STE/ICE-R test option. 
 

The procedure for performing the 
interleave test is shown on page 2-197 of 
the TM.  The hookup procedures for Test 
67 and Test 89 are located on pages 2-740 
and 2-750 of the TM. 
 
Since the TM doesn't tell you when to 
perform the calibration (CAL) of the VTM 
and cables, the complete procedure for 
performing the interleave test is shown in 
the student response column.  It's important 
for the student to remember that the CAL 
must be performed before entering the 06 
for the interleave test.  (Provide help if 
needed.) 

 

 

Make sure the vehicle power is off. 
 

Remove alternator cover and potting. 
 

Connect DCA cable. 
 

Power up the VTM. 
 

Run the confidence test. 
 

Enter the VIN. 
 

Attach the P1 end of W2 cable to J4 connector 
on the VTM. 
 

Set the test select switch to 89. 
 

Short the test leads together. 
 

Press and hold the TEST button until CAL 
appears on the display. 
 

The offset value should read between -6.8 and 
+6.8. 
 

Press and release the TEST button. 
 

Attach the red lead to wire 5A at the alternator 
connector. 
 

Attach the black lead to a good ground. 
 

Set rotary switch to RUN position. 
 
Dial 06 and press the TEST button. 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 

Observe the student as he/she performs 
STE/ICE-R Test 67 and 89 Interleave.  
When performing the test, the student 
should complete all of the steps listed in 
the student response column.  Ensure the 
student reviews the question, reason for the 
question, possible problems, and all 
reference information before or while 
performing the test. 

 

 
When prompted by the VTM, (CON) dial 67 
and press the TEST button. 
 
When prompted by the VTM, (CON) dial 89 
and press the TEST button. 
 
VTM will display the test results for Test 67, 
then Test 89, then 6789, and then repeat. 
 

What are your readings? 
 

Battery voltage ________ 
 
DC voltage ________ 

Observe the student's readings. Provide 
feedback for Test Question #3 (pages 2-
196 and 2-197) and STE/ICE-R Test 67 
(page 2-740) and Test 89 (page 2-750). 
  

 
Assume that 24 volts (battery voltage) was 
available at the alternator output terminal 
(wire 5A).  Based on this assumption, what 
should you do? 

 
 
 
 
 
 
 
 
Go to Test Question #4. 

 
Go to Test Question #4. 
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TASK D:  PERFORM ALTERNATOR TEST QUESTION #4 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
When answering Test Question #4, you want 
to remember the items you have already 
checked out as being OK.  The known info 
box shows these items.  What are they? 

 
Batteries, belts, alternator connections, 
protective control box 

 
What is the reason for asking Question #4? If the engine idle speed is too low, the 

alternator is not driven fast enough to charge 
the batteries. 

 
Perform Alternator Test Question #4 using 
the STE/ICE-R. 
 

Observe the student reading the question, 
the reason for the question, test options, 
and reference information.  Ensure the 
student completes all the steps as listed 
when performing STE/ICE-R Test 10, 
Engine RPM. 

 

 
 
 
 
Set the test select switch to 10. 
 
Press and release the TEST button. 
 
Crank the engine and observe the displayed 
RPM. 

At what RPM is the engine actually idling? Actual Engine Idle  __________ RPM 
 
At what RPM should the engine idle be set? 
 

Observe the student's RPM reading.  
Provide feedback for Alternator Test 
Question #4 (pages 2-198 and 2-199) and 
STE/ICE-R Test #10 (page 2-199). 
   

 
Assume that the engine is idling at 650 RPM. 
Based on this reading, what should you do? 

 
625 to 675 RPM 
 
 
 
 
 
 
 
 
 
Go to Test Question #5. 

 
Go to Test Question #5 
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TASK E:  PERFORM ALTERNATOR TEST QUESTION #5 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What is the reason for asking Question #5? 

 
Alternator voltage must be slightly higher than 
battery voltage to recharge the batteries. 

 
 
Perform Alternator Test Question #5 using 
the STE/ICE-R option. 
 

Observe the student reading the question, 
the reason for the question, test options, 
and the reference information.  Observe the 
student as he/she performs STE/ICE-R 
Test 10 and Test 89.  Ensure he/she 
completes all steps as listed when 
performing Tests 10 and 89. 

          

 
 
 
 
Set the test select switch to 10, 
press and release the TEST button, 
and crank the engine. 
 
Once the engine RPM stabilizes, pull out 
throttle and lock it at 1200 to 1500 RPM. 
 
Set the test select switch to 89. 
 
Short the test leads together. 
 
Press and hold the TEST button until CAL 
appears on the display. 
 
Release the TEST button and wait for offset 
value to appear on the display. 
The offset should be within -6.8 to +6.8 
 
Press and release the TEST button. 
 
Remove the cover from the alternator voltage 
regulator. 
 
Attach the red lead to wire 5A. 
 
Attach the black lead to a good ground. 
 
Observe the displayed value. 
 

 
What is your reading? Actual reading _________ 

 



MCI 3521A Job Aid 4-10    Module 4 Performance Test 

EVALUATOR ACTIVITY      STUDENT RESPONSE 
 

Observe the student's reading.  Provide 
feedback for Test Question 5 (pages 2-198 
and 2-199) and STE/ICE-R Test 10 (page 
734) and 89 (page 2-750).  

 
Assume that you had a reading of 28 volts 
when performing Test #89.  Based on this 
reading, what should you do? 

 
 
 
 
 
 
 
Go to Test Question #6.  

 
Go to Test Question #6.                                                    
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TASK F:  PERFORM ALTERNATOR TEST QUESTION #6 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What is the reason for measuring alternator 
output at the battery terminals? 

 
If the battery voltage is much lower than 
alternator output, the wiring resistance is too 
high.  This prevents the alternator from 
charging the batteries. 

 
Perform this test using the STE/ICE-R. 
 
 

Observe the student reading the question, 
the reason for question, test options, and 
reference information.  Observe the student 
as he/she performs STE/IEC-R Test 67; 
ensure he/she completes all steps as listed.  
The engine should be running. 

 

 
 
 
Set the test select switch to 67. 
 
Press and release the TEST button. 
 
Crank the engine.  Then, increase the engine 
speed to 1200-1500 RPM.  Observe the 
displayed voltage. 

What is your reading? Actual reading _______ 
 

 

Observe the student's voltage reading.  
Provide feedback for Test Question #6 
(pages 2-198 and 2-199) and STE/ICE-R 
test 67 (page 2-740). 
  

 
Assume that your reading was 22 volts.  Based 
on this reading, what should you do? 

 
 
 
 
 
 
 
 
Repair/replace the wiring. 

 
Assume that your reading was 27 volts.  
Based on this reading, what should you do? 

Go to Test Question #7. 
 

 
What components can you now rule out as 
being the problem? 

 
Batteries, belts, alternator connections, 
control box, alternator drive, alternator output 

 
Now, go back to Question #5 on page 2-198 
and read this question again.  Let's assume 
that you do not have 27-28 volts at the 
alternator output terminal wire 5A.  Based on 
this information, the flowchart directs you to 
Test Question #B1 on page 2-204. 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Go to Test Question #B1. 
 
What is Test Question #B1 asking you to do? 

 
 
Identify the model of the alternator 

 
Since you are using an M998 which has a 60 
amp alternator, go to Test Question #B2. 
 

Make sure you are using an M998 and not 
one of the other vehicles. 
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TASK G:  PERFORM ALTERNATOR TEST QUESTION #B2 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 

What is the known information? 
 
Alternator output voltage is not correct. 

 
Perform Test Question #B2 using the 
STE/ICE-R option. 
 
 
 

Connect test probe cable W2. 
 
Attach P1 to J4. 
 
Connect the test leads to P2. 
 
Set the test select switch to 89. 
 
Press the TEST button. 
 

Short the test leads together. 
 

Press and hold the TEST button until CAL 
appears on the display. 
 

Release the TEST button and wait for the 
offset value to appear on the display. 
 

 Note:   The offset should be within  
               -6.8 to +6.8. 
 

Press and release the TEST button. 
 

Disconnect wire 568 from 568A. 
 

Attach red lead to wire 568A. 
 

Attach black lead to a good ground. 
What is your reading? Actual reading ______ 
 

Observe the student's reading.  Provide 
feedback for Test Question #B2 (pages 2-
204 and 2-205) and STE/ICE-R Test 89 
(page 2-750). 
  

 
Assume that the reading was 24 volts. Based 
on this, what should you do? 

 
 
 
 
 
 
 
Go to Test Question #B3. 

 
Go to Test Question #B3. 
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TASK H:  PERFORM ALTERNATOR TEST QUESTION #B3 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What is the known information? Alternator output voltage is not correct. 
 
Perform Test Question #B3 using the 
STE/ICE-R option. 

Set the test select switch to 89. 
 
Press the TEST button. 
 
Short the test leads together. 
 
Press and hold the TEST button until CAL 
appears on the display. 
 
Release the TEST button and wait for the 
offset value to appear on the display. 
 
 Note:   The offset should be within -6.8 to 

+6.8. 
 
Press and release the TEST button. 
 
Connect wire 568 and wire 568A. 
 
Disconnect wire 568 from the alternator. 
 
Attach red lead to wire 568. 
 
Attach black lead to a good ground. 

 
What is your reading? Actual reading ______ 
  

Observe the student's reading.  Provide 
feedback for Test Question #B3 (pages 2-
204 and 2-205) and STE/ICE-R Test 89 
(page 2-750). 
  

 
Assume that the reading was 24 volts. Based 
on this, what should you do? 

 
 
 
 
 
 
 
 
Go to Test Question #B4. 

 
Go to Test Question #B4.  
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TASK I:  PERFORM ALTERNATOR TEST QUESTION #B4 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
  
What is Test Question #B4 asking you to do? Attempt to adjust the alternator. 
 
Perform this adjustment using the STE/ICE-
R. 

Make sure that the engine is off. 
 
Reconnect wire 568. 
 
Remove protective cover from alternator 
wiring. 
 
Remove the potting material. 
 
Remove the hex head plug to expose the 
adjustment screw. 
 
Start the engine and lock the throttle at 1200-
1500 RPM.  (Monitor the RPM using 
STE/ICE-R Test 10.) 
 
Connect the red test lead to wire 5A and the 
black lead to engine ground. 
 
Monitor alternator output voltage with 
STE/ICE-R Test 89 (page 2-424). 
 
Use a cross-tip screwdriver to adjust the 
alternator output voltage to a value of 27.5 to 
28.5 volts. 

 

Observe the student's performance.  
Provide feedback for Test Question #B4 
(pages 2-206 and 2-207) and STE/ICE-R 
Test 10 and 89 (pages 2-734 and 2-750). 

 

 

Assume that you could not adjust the voltage.  
Based on this assumption, what should you 
do? 

Replace the alternator. 

 
Assume that you did adjust the alternator 
voltage.  Based on this assumption, what 
should you do? 

Go to Test Question #B5.  Continue testing to 
verify that the charging system is functioning 
properly. 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
This concludes the performance test for 
module #4. 
 

Have the student take a break while you 
complete the evaluation form. 
 
Conduct a review to resolve any problems 
that the student had during the test.  Ask 
the student if there are any questions or 
procedures that he/she does not understand. 
 
State one of the following: 

 
You have successfully completed the 
performance test for module #4.  You are now 
ready to perform module #5. 
 
 or 
 
You did not successfully complete the 
performance test for module #4.  You must do 
so to receive credit for the course. 
 
I recommend that you study the dialogue for 
the module again.  If you need additional 
help, I will be available for assistance. 
 

 

 
 



 
 
 
 
 
 
 
 
 
 
 
 

 
 

PERFORMANCE TEST FOR 
 
 
 
 
 

MODULE #5 
 
 
 
 
 

TROUBLESHOOTING THE M998 LIGHTING AND INSTRUMENT 
SYSTEMS 
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PERFORMANCE TEST FOR MODULE #5: Troubleshooting the M998 Lighting and 
Instrument Systems  

 
 

 
 

1. Have the student remove the test booklet and read the objective, instructions, and 
standards. 

 
2. Have the student complete the heading (Name, Rank, SSN) on the evaluation sheet. 
 
3. Collect the evaluation sheet.  You will complete it at the end of the test. 
 
4. Inform the student that all safety rules and regulations must be observed and that 

testing will be stopped immediately for any safety violations that could result in injury 
to personnel or damage to equipment.  



MCI 3521A Job Aid 5-2    Module 5 Performance Test 

EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Read the following situation to the student: 
 
You are a mechanic working in an 
organizational maintenance shop.  Your shop 
chief has just handed you an ERO stating that 
all lights are inoperative and that the 
temperature gage is not working properly on 
M998, serial number 165438.  Your job is to 
troubleshoot the faults using the procedures 
in TM 9-2320-280-20-1, the schematics, and 
the appropriate test equipment. 
 
Remember, the tests you will be performing 
are for the lighting and instruments systems; 
the faults are simulated.  I will be guiding, 
asking questions, and evaluating you while 
you are performing the different tasks. 
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PART 1:  LIGHTS 
 
The tests in part 1 are strictly designed for 
troubleshooting the lights.  You can also 
assume that the batteries are fully charged 
and in good condition and that all system 
components are serviceable. 
 
Begin testing with the Lights Circuit Test 
Question #1, page 2-326. 
 

 

 
TASK A: PERFORM LIGHTS TEST QUESTION #1 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Perform a visual check of all lights. 
 

Observe the student reading the question, 
the test options and reference information.  
Observe the student as he/she checks the 
operation and condition of the lights.  
Ensure that the student checks the 
operation of all lights.  

 

 
Conducts the inspection.  Inspects headlights, 
turn signals, brake lights, B/O drive lights, and 
reverse lights. 

What are your findings? Actual results of the inspection. 
 

Assume that none of the lights are working.  
Based on this assumption, what should you 
do? 

Go to Test Question #2. 

 

Provide feedback if needed. 

 

 

Go to Test Question #2. 
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TASK B: PERFORM LIGHT CIRCUIT TEST QUESTION #2 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What must you do to answer Test Question 
#2? 

Test for battery voltage at socket "F" of the 
master light switch connector. 

 
What are your test options? STE/ICE-R Test 89, or multimeter DC voltage 

test. 
 
Using FO-11, tell me why you would want to 
check for voltage at socket "F" of the 
connector harness? 

The wire (15A) that comes into socket "F" is 
the wire that powers the master light switch. 

 
Using the multimeter, perform Test Question 
#2. 
 

Observe the student performing the DC 
voltage test using the multimeter.  Ensure 
the student uses the multimeter and 
performs the steps correctly. 

 

 
 
 
Select DC volt function. 
 
Select a range scale above 24 volts. 
 
Connect the red lead to socket "F" of the 
master light switch connector harness. 
 
Connect the black lead to a known good 
ground. 

 
What is your reading? Actual reading _______ 
 
Assume that you had a reading of 0 volts. 
Based on this assumption, what should you 
do? 
 

Go to Test Question #3. 

Provide feedback if needed.  

 
Go to Test Question #3. 
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TASK C: PERFORM LIGHTS CIRCUIT TEST QUESTION #3 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What is the reason for asking Test Question 
#3? 

 
If there is voltage at socket "F" you know that 
the PCB is serviceable.  If you don't have 
voltage at socket "F" you know that wire 15A 
is unserviceable. 

 
What must be disconnected at the battery box 
before disconnecting or connecting the PCB 
harness? 

The negative battery cable. 

 
Using the multimeter, perform Lights Circuit 
Test Question #3. 
 

Observe the student performing a DC 
voltage test using the multimeter. Ensure 
the student reviews the question, all 
reference information, and uses the 
multimeter correctly. 

 

 
 
 
Disconnect the negative battery cable. 
 
Disconnect the body connector from the PCB. 
 
Set multimeter to measure DC volts on a scale 
above 24 volts. 
 
Connect the red lead to pin "F" of the PCB 
body connector (on the PCB).  Connect the 
black lead to a known good ground. 

 
What is your reading? Actual reading ______ 
 
Assume that you had a reading of 0 volts.  
Based on this assumption, what should you 
do? 
 
 

Replace the PCB. 

Provide feedback if needed.  
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TASK D: PERFORM VOLTAGE TEST ON WIRE #75 AT THE BRAKE LIGHT 
SWITCH 

 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Let's now assume that both brake lights are 
inoperative and that there are no other faults.  
In addition to pages 2-326 and 2-327, you will 
need to use the schematic on page 2-328 and 
FO-11.  
 
Turn to page 2-326 and read Test Question 
#1.  Review the reference information and the 
schematics (page 2-328 & FO-11). 
 

Observe the student reading the question, 
the test options, the reference information, 
and the schematics. 

 
Using the schematics, determine the 
components of the brake light system. 
 
What components controlling the operation of 
the brake lights do you think could cause both 
brake lights to be inoperative? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Brake light switch, master light switch, and the 
associated wiring 

 

The student might also say that the turn 
signal switch could be the cause of the 
fault.  It could be, but for this particular 
fault it would more than likely not be the 
cause.  If the taillights and/or the turn 
signals were also inoperative, the turn 
signal switch would be a more likely 
probable cause.   

 
Using the multimeter, test for voltage at the  
output side of the brake light switch.  Do this 
on wire 75 at the wire 75B connection. 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 

Observe the student performing a DC 
voltage test using the multimeter.  Ensure 
the student disconnects wire 75B and 
conducts the test at wire 75 of the brake 
light switch. 
  This is the output side of the brake light 
switch.  The master light switch must be in 
the Service Drive position and the brake 
light switch must be depressed to test for 
voltage. 

 

 
Disconnect wire 75B from the brake light 
switch connector. 
 
Set the master light switch to the Service Drive 
or Stop Light position. 
 
Set the multimeter to check DC voltage using 
a scale above 24 volts. 
 
Connect the red lead to wire 75 of the brake 
light switch. 
 
Connect the black lead to a known good 
ground. 
 
Depress the brake light switch. 

 
What is your reading? Actual reading ________ 
 
Assume that there is 0 voltage at wire 75.  
What should you do based on this 
assumption? 

Test for voltage at the input side of the brake 
light switch (wire 75A). 

 
Why do you want to check for voltage on the 
input side of the brake light switch? 

If voltage is available on the input side of the 
brake light switch, you know that the brake 
light switch is defective. 

 

Evaluate task performance and provide 
feedback. (Student's answers may not be as 
specific as those given here.) 

 
 

 



MCI 3521A Job Aid 5-8    Module 5 Performance Test 

TASK E: PERFORM VOLTAGE TEST ON WIRE 75A AT THE BRAKE LIGHT 
SWITCH 

 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Using the multimeter, test for battery voltage 
at the input side of the brake light switch 
(wire 75A). 

Disconnect wire 75A from the brake light 
switch connector wire 75. 
 
Set the master light switch to the Service Drive 
or Stop Light position. 
 
Set the multimeter to check DC voltage using 
a scale above 24 volts. 
 
Connect the red lead to wire 75A. 
 
Connect the black lead to a known good 
ground. 

 
What is your reading? Actual reading ________ 
 
Based on your voltage reading, what can you 
now determine about the serviceability of the 
components within the brake light circuit? 

If voltage is available at wire 75A, the master 
light switch and wire 75A are OK.  The 
problem is the brake light switch. 
 
If voltage is not available at wire 75A, voltage 
cannot reach the brake lights.  The problem 
must be in wire 75A or the master light switch. 

 

Observe the student's reading.  Provide 
feedback.   
  

 
Assume that the voltage reading was 24 volts.  
Based on this assumption, what should you 
do? 

 
 
 
 
 
 
Replace the brake light switch. 
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TASK F: PERFORM INSPECTION AND TEST OF RIGHT BRAKE LIGHT 
ASSEMBLY 

 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Let's try another problem. 
 
This time, assume that the right rear brake 
light and turn signal light are inoperative and 
that all other lights are working properly. 
 
In addition to pages 2-326 and 2-327 of the 
TM, you will need to use the schematic on 
page 2-328 and FO-11. 
 
Turn to page 2-326 and read Test Question 
#1.  Then review the reference information 
and the schematics (page 2-328 & FO-11). 
 

Observe the student reading the question, 
the test options, and the reference 
information. 

 
What components could prevent the right 
rear brake light and turn signal from 
operating? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Turn signal switch, the wiring from the turn 
signal switch to the light assembly, and the 
right side light assembly 

 

These components will affect the operation 
of individual lights. Remember, for this 
situation, only one light is inoperative. 

 
Why are the brake light switch and the 
master light switch not included in the list of 
components that could be the possible cause 
of the problem? 

 
 
 
 
 
 
They would affect the operation of both lights, 
not just one. 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Inspect the tail light assembly and test for 
battery voltage at the brake light/turn signal 
bulb contact. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

You may assist the student by depressing 
the brake pedal. 

 

 
Remove the lens cover. 
 
Inspect the bulb, socket, and connections.  
Look for corrosion, cracks, or loose parts. 
 
Remove the bulb. 
 
Turn the master light switch to the Service 
Drive position. 
 
Set the multimeter to check DC voltage at a 
scale above 24 volts.  
 
Connect the red test lead to the contact in the 
socket. 
 
Connect the black test lead to a good ground. 
 
Place the turn signal switch lever in the right 
turn position and apply the brake pedal. 

Did you get a voltage reading? Yes or No 
 

Provide feedback on the student's response.  
The student should get a voltage reading if 
the system is working properly.    

 
Based on your reading, what can you now  
conclude about the serviceability of the brake 
system components? 

 
 
 
 
 
 
If I measure 24 volts at the light socket, I can 
conclude that voltage is available at the light.  
The turn signal switch and wiring harness are 
OK.  There must be an open circuit in the 
ground path within the socket or ground wires. 
 
If there is 0 voltage at the light socket, I can 
conclude that voltage is not available to power 
the light.  A short or an open circuit must exist.  
The fault could be in the turn signal switch or 
the wiring harness. 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 

The students' responses will most likely not 
be nearly as comprehensive as those listed 
on the previous page.  Provide feedback as 
needed.   
 
   

 
Assuming that there is no voltage available at 
the light socket (a 0 voltage reading), what 
should you do? 

 
 
 
 
 
 
 
 
 
 
Check for voltage at wire 22-460C and check 
the ground. 

 
 

The student may have answered the 
question above by referring to FO-1 or by 
inspecting the wires on the vehicle. 
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TASK G: PERFORM VOLTAGE TEST AT WIRE 22-460C 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Using the multimeter, test for battery voltage 
at the wire 22-460C.  Do this test at the wire 
22-460C and wire 22-460 connector (rear of 
tail light assembly on the right side of vehicle). 
 

Observe the student performing a DC 
voltage test using the multimeter.  The 
master light switch must be in the service 
drive or stop light position, the turn signal 
in the right turn position, and the brake 
pedal must be depressed. 

 

 
 
 
 
 
 
Disconnect wire 22-460C at the brake light 
assembly. 
 
Set the master light switch in the Service Drive 
or Stop Light position. 
 
Set the multimeter to check DC voltage at a 
scale above 24 volts. 
 
Connect the red lead to wire 22-460C. 
 
Connect the black lead to a known good 
ground. 

You may assist the student by depressing 
the brake pedal. 

 

 
Place the turn signal lever in the right turn 
position and apply the brake pedal. 
 

Did you get a voltage reading? Yes or No 
 
Based on your response, what can you now 
conclude about the serviceability of the brake 
system components? 

If voltage is available at wire 22-460C, I can 
conclude that the fault is within the light 
socket.  I must repair or replace the light 
assembly.  I should perform a continuity test 
between wire 22-460 and the bulb socket.  This 
will determine if the problem is within the 
ground circuit or the power circuit of the light 
assembly.  If there is continuity, I know the 
ground wire is the problem. 
 
If voltage is not available at wire 22-460C, I 
know that voltage is not available at the brake 
light assembly.  The possible problems are in 
the turn signal switch or the wiring from the 
switch to the light assembly. 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 

The students' responses will more than 
likely not be as complete as either of the 
responses on the previous page.  Provide 
feedback as needed.  

 
Assume that there is 0 volts at wire 22-460C.  
Based on this assumption, what should you 
do? 
 

 
 
 
 
 
 
 
 
Check for serviceability of the wiring that runs 
from the turn signal switch to the tail light 
assembly wire (22-460C). 

 

The student's responses should be close to 
the response given.  To check the wiring 
for serviceability; the student needs to 
perform a continuity check of the wiring 
but it is not feasible to do so at this time. 
  

 
Assume that you have just checked the 
serviceability of the wiring that runs from the 
tail light assembly to the turn signal switch.  
The wiring is serviceable.  What component 
should you now test? 

 
 
 
 
 
 
 
 
 
The turn signal switch 
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TASK H: PERFORM VOLTAGE TEST AT SOCKETS "D" AND "G" OF THE TURN 
SIGNAL SWITCH HARNESS CONNECTOR 

 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What is the known information? There is no voltage available at wire 22-460C 

at the light socket.  The wiring between the tail 
light assembly and the turn signal switch is 
OK.  The bulb and ground are OK. 

 
Test for battery voltage at sockets "D" and 
"G" at the turn signal switch harness 
connector.  Perform the voltage test using the 
multimeter. 
 

Observe the student performing a DC 
voltage test using the multimeter.  The 
master light switch must be in the Stop 
Light position when testing. 
 
Review the checks listed on page 2-326 
and the turn signal schematic on page 2-
332. 

 

 
 
 
 
 
Disconnect the terminal connector from the 
turn signal switch.  
 
Set the master light switch to the Service Drive 
position. 
 
Set the multimeter to check DC voltage using 
a scale above 24 volts. 
 
Connect the black lead to a known good 
ground. 
 
Connect the red lead to socket "G" of the 
harness connector and check for voltage. 
 
Move the red lead to socket "D" of the harness 
connector and check for voltage. 

 
Did you get a voltage reading at both sockets? Yes or No 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 

Observe the student's readings and provide 
feedback. 
 
For the situation in which the right brake 
light/turn signal is inoperative, voltage 
should be available at sockets "D" and "G." 
 
If voltage is not available at sockets "D" 
and "G," the fault could be in the master 
light switch, brake light switch, or the 
associated wiring. This would not be the 
case for this situation unless other lights 
were also inoperative. 

 
Assuming that you had voltage at both sockets 
of the connector, what should you do? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Replace the turn signal switch. 

 
Before replacing the turn signal switch, you 
should test it by performing the continuity 
checks listed on page 2-332 of the TM. 
 
You will not be required to perform these 
checks at this time. 
 
This concludes Part 1 of this performance 
test.  Part 2 consists of tests performed to 
troubleshoot a fault within the instruments 
circuit.  If you have any questions about Part 
1 of this test, let's discuss them now.  If you 
don't have any questions let's move on to the 
testing of the instruments. 
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PART 2:  INSTRUMENTS 
 
Part 2 consists of tests designed to check the 
serviceability of components within the 
instrument circuit.  All tests are performed 
under the assumption that all system 
components of the vehicle that you are testing 
are serviceable and the batteries are fully 
charged.  You will be testing only the 
components that relate to the operation of the 
temperature gage.  You will not be 
performing any tests that control the function 
of the other gages. 
 
Now, let's look at the first task. 
 

 

 
TASK I: PERFORM INSTRUMENT CIRCUIT TEST QUESTION #I1 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Assume that you have just been told that the 
temperature gage is inoperative.  The vehicle 
starts and runs normally and all other gages 
work properly. 
 
Remember that the fault is simulated.  Begin 
this part of the test with Test Question #I1 on 
page 2-296. 
 

Observe the student reading the question, 
the diagnostic logic, and the reference 
information associated with the question. 

 
What must you do to answer Test Question 
#I1? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Disconnect wire 27G and test for battery 
voltage at wire 27G. 

 
What are your test options? STE/ICE-R Test 89 or the multimeter DC 

voltage test 
 
Wire 27G is the wire that supplies power to 
the temperature gage.  What other wires and 
components make up the temperature gage 
circuit? 

Wire 58E, wire 33A, and wire 33B 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 

The student should use FO-10 to help 
identify the components and associated 
wiring.  Wire 58E is the ground wire.  
Wires 33A and 33B connect the gage to the 
temperature sender (sending unit).  The 
student may state that wires 58A and 58B 
are also part of the circuit. 

 
Using the multimeter, perform the Test in 
Question #I1. 
 

Observe the student performing a DC 
voltage test using the multimeter. 

 

 
 
 
 
 
 
 
 
 
 
 
Remove instrument cluster panel. 
 
Disconnect wire 27G at the temperature gage. 
 
Set the rotary switch to the RUN position. 
 
Set the multimeter to check DC voltage using 
a scale above 24 volts. 
 
Connect the red lead to wire 27G. 
 
Connect the black lead to a known good 
ground. 
 
Observe your reading. 

 
What is your reading? Actual reading _______ 
 

Observe the reading and provide feedback. 

 
Assume that the reading was 0 volts.  Based 
on this assumption, what should you do? 

 
 
 
 
Repair wire 27G or the harness. 

 
Assume that the voltage reading was 24 volts.  
Based on this assumption, what should you 
do? 

Go to Test Question #I2. 

 
Go on to Test Question #I2. 
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TASK J: PERFORM INSTRUMENT CIRCUIT TEST QUESTION #I2 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What must you do to answer Test Question 
#I2? 

 
Test for continuity between wire 58E at the 
gage and the engine or body ground. 

 
What position should the rotary switch be in 
while conducting the continuity test? 

The OFF position 

 
What are your test options? STE/ICE-R Test 91 or multimeter 
 
Perform Test Question #I2 using the 
multimeter. 
 

Observe the student performing a 
continuity test using the multimeter. 

 

 
 
 
Locate wire 58E. 
 
Set multimeter to the ohms scale. 
 
Connect the red lead to wire 58E. 
 
Connect the black lead to a known good 
ground. 
 
Observe your reading. 

 
Does your reading indicate that there is 
continuity? 

Yes or No 

 
Assume that the reading indicated an open 
circuit.  Based on this assumption, what 
should you do? 

Repair/replace wire 58 or the harness. 

 
Assume that you had continuity between wire 
58E and ground.   Based on this assumption, 
what should you do? 

Go to Test Question #I3. 
 

 

Evaluate and provide feedback as needed.  

 
Go to Question #I3. 
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TASK K: PERFORM INSTRUMENT CIRCUIT TEST QUESTION #I3 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What is the reason for Question #I3? 

 
If wire 33A or 33B is open, the gage will 
always read off scale to the left. 

 
What are your test options? STE/ICE-R Test 91 or multimeter 
 
Perform Test Question #I3 using the 
multimeter. 
 

Ensure the student reviews the question 
and all reference information.  Observe the 
student performing a continuity test using 
the multimeter.  Ensure the student 
performs all steps. 
   

 

 
 
 
Disconnect wire 33A at the gage and wire 33B 
at the temperature sending unit. 
 
Set the multimeter to the ohms scale. 
 
Connect the red lead to wire 33A. 
 
Connect the black lead to wire 33B.  
 
Observe your reading. 

 
Does your reading indicate that there is 
continuity? 

Yes or No 

 
Assume that the reading indicated an open 
circuit.  Based on this assumption, what 
should you do? 

Repair/replace wires 33A, 33B, or the wiring 
harness. 

 
Assume that you had continuity between wire 
33A and wire 33B.  Based on this assumption, 
what should you do? 

Go to Test Question #I4. 

 

Evaluate and provide feedback as needed. 

 
Go to Test Questions #I4 and #I5.  You can 
answer both of these questions at the same 
time. 
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TASK L: PERFORM INSTRUMENT CIRCUIT TEST QUESTIONS #I4 AND #I5 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What is the reason for asking Test Questions 
#I4 and #I5? 

 
Test Questions #I4 and #I5 are designed to 
determine if the gage responds to an input 
signal. 

 
Perform Test Question #I4. 
 

Observe the student preparing the vehicle 
for performing Test Question #I4.   

 

 
 
Reconnect wires 27G and 33A at the 
temperature gage.  Wire 33B should still be 
disconnected from the sending unit. 
 
Set the rotary switch to the RUN position. 
 
Observe the gage. 

 
Does the gage read off scale below 120 
degrees? 

Yes or No 

 
Perform Test Question #I5. Short wire 33B to the engine ground. 

 
Observe the gage. 

 
Does the gage read off the scale above 240 
degrees? 

Yes or No 

 
In both questions, what does full movement of 
the gage needle indicate? 

The gage is responding correctly to the input 
signals. 

 

Evaluate and provide feedback on the 
performance of the task. 

 
This concludes Part 2 of the performance test.  
If you have any questions about Part 2, let's 
discuss them now. 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 

Have the student take a break while you 
complete the evaluation form. 
 
Conduct a review to resolve any problems 
that the student had during the test.  Ask 
the student if there are any questions or 
procedures that he/she does not understand. 
 
State one of the following: 

 
You have successfully completed the 
performance test for module #5 and are now 
ready for module #6. 
 
 or 
 
You did not successfully complete the 
performance test for module #5.  You must do 
so to receive credit for the course. 
 
I recommend that you study the dialogue for 
the module again.  If you need additional 
help, I will be available for assistance. 
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TROUBLESHOOTING THE M998 GLOWPLUG SYSTEM 
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PERFORMANCE TEST FOR MODULE #6: Troubleshooting the M998 Glowplug System  
 

 

1. Have the student remove the test booklet and read the objective, instructions, and 
standards. 

 
2. Have the student complete the heading (Name, Rank, SSN) on the evaluation sheet. 
 
3. Collect the evaluation sheet.  You will complete it at the end of the test. 
 
4. Inform the student that all safety rules and regulations must be observed and that 

testing will be stopped immediately for any safety violations that could result in injury 
to personnel or damage to equipment.  
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Read the following situation to the student: 
 
You are a mechanic working in an 
organizational maintenance shop.  Your shop 
chief has just handed you an ERO stating that 
M998, serial 265438, will not start.  The 
temperature is 15�F.  During warm weather, 
the vehicle starts and runs fine.  The batteries 
are fully charged and the fuel system has been 
eliminated as a possible cause of the fault.  
Your job is to determine the fault using the 
troubleshooting procedures in 
TM 9-2320-280-20-1 and the appropriate test 
equipment. 
 
Remember, the tests you will be performing 
are strictly for testing the glowplug circuit; 
the faults are also simulated.  I will be 
guiding, asking questions, and evaluating 
while you are performing the different tasks. 
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TASK A:  PERFORM GLOWPLUG TEST QUESTION #1 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
Let's begin by answering Glowplug Test 
Question #1 on page 2-304. 
 
What is the reason for asking Question #1? 

 
Student turns to page 2-304 of the TM. 
 
 
To make sure that the batteries are OK; the 
glowplugs and their control circuit require 
battery power to work. 
 

 
Since we have assumed that the batteries are 
in good condition, is it necessary to perform 
Test Question #1? 

 
No, you don't have to perform the battery tests 
if you know that the batteries are OK. 

 
What would you do if you didn't know if the 
batteries were OK? 

Go to the battery tests (page 2-151). 

 
Since we are assuming that the batteries are 
OK, go to Test Question #2. 
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TASK B:  PERFORM GLOWPLUG TEST QUESTION #2 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What must you do to answer Test Question 
#2? 

 
Perform a visual inspection of all circuit 
glowplug connections.  Look for: bent or 
broken pins, pins pushed out of their sockets, 
dirt or corrosion in the connections, loose 
connections, and/or broken wires. 

 
 
Why must the negative battery cable always 
be disconnected before disconnecting or 
connecting the PCB harness? 

 
There is battery voltage at the PCB at all 
times.  Failure to disconnect the battery cable 
will result in damage to equipment or injury to 
personnel. 

 
Perform the visual inspection. 
 

Ensure the student reviews the question 
and all reference information. Observe the 
student performing the visual inspection of 
the glowplug connections.  The inspection 
should consist of the items listed. 

 

 
 
BATTERY - Make sure connections are clean 
and tight, including the shunt and power stud 
connections. 
 
PCB - Disconnect the negative battery cable.  
Unscrew both connectors.  Inspect for bent or 
broken pins, pins pushed out of their sockets, 
and for dirt and corrosion. 
 
GLOWPLUG CONTROLLER - Pop the 
controller connector off (squeeze the sides) 
and check the pins and sockets in both the 
controller and the connector.  Look for bent or 
broken pins, pins pushed out of their sockets, 
and for dirt and corrosion.  Check for broken 
wires at the connector. 
 
Note:   There is no pin in pin location #2 of 

the glowplug controller. 
 
GLOWPLUGS - Check all glowplug wires for 
tightness. 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
  
What did you find wrong? Student states actual results of the inspection. 
 
 

Provide feedback if needed. 

 
Assume that all the connections are clean and 
tight.  Based on this assumption, what should 
you do? 

 
 
 
 
 
 
 
Go to Test Question #3. 

 
 
 
Go to Test Question #3.  
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TASK C:  PERFORM GLOWPLUG TEST QUESTION #3 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What is the reason for asking Test Question 
#3? 

 
If the current is OK, then the glowplugs and 
the protective control box are OK. 

 
What STE/ICE-R test are you supposed to use 
to answer this test question? 

STE/ICE-R Test 80 

  
How low does the engine temperature have to 
be for the glowplugs to come on? 

Below 120 degrees 

 
After the glowplugs have come on initially, 
they should not stay on for more than how 
many seconds? 

9 seconds 

 
Should any accessories be on when you 
perform the current draw test? 

No 

 
How much current should the glowplugs be 
drawing if all the glowplugs are working? 

Between 75-125 amps 

 

Students must understand the information 
above before they do any testing of the 
glowplug circuit.  All of the above answers 
are in the paragraph titled Normal 
Glowplug Operation found on page 2-305. 

 
Using the STE/ICE-R, perform Test Question 
#3. 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 

Observe the student performing STE/ICE-
R Test 80.  Ensure the student reads the 
question and all reference information and 
then completes all steps as listed. 

 
 

Make sure that the power to the vehicle and 
the VTM are off. 
 
Power up the VTM. 
 
Run the confidence test. 
 
Enter the VIN. 
 
Enter the test number 80. 
 
Press and hold the TEST button until CAL 
appears on the display. 
 
Release the TEST button and wait for offset 
value to appear on the display. 
 
The offset should be within -150 to +150. 
 
Press and release TEST button. 
 
Observe the displayed value. 

 
What is your reading? Actual reading _______ 
  

Observe the student's reading.  Provide 
feedback for Test Question #3 (pages 2-
304 and 2-305) and STE/ICE Test 80 (page 
2-305). 

 
Assume that the reading for Test Question #3 
is 60 amps.  Based on this reading, what 
should you do? 

 
 
 
 
 
 
 
 
 
Go to Test Question #A1. 

 
Go to Test Question #A1.  
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TASK D:  PERFORM GLOWPLUG TEST QUESTION #A1 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What is the reason for asking Test Question 
#A1? 

 
To determine if the PCB is OK.  If you get a 
reading of at least 12-15 amps, you know that 
at least one glowplug is working.  If one 
glowplug is OK, you know that the PCB is OK. 

 
With the rotary switch in the RUN position, 
what is the normal current draw for other 
parts of the vehicle without the glowplugs 
coming on? 

With the rotary switch in the RUN position, 
other parts of the vehicle should draw up to 8 
amps. 

 
Perform Test Question #A1 using the 
STE/ICE-R. 
 

Observe the student performing STE/ICE-
R Test 80.  Since the same test was 
performed to answer Test Question #3, the 
student should not have a problem 
performing this test. 

 

 
 
 
Set the select switch to 80. 
 
Press and hold the TEST button until CAL 
appears on the display. 
 
Release the TEST button and wait for offset 
value to appear on the display. 
 
Offset should be within -150 to +150. 
 
Press and release TEST button. 
 
Observe the displayed value. 

 
What is your reading? Actual reading _______ 
 
 

Observe the student's reading.  Provide 
feedback for Test Question #A1 (pages 2-
308 and 2-309) and STE/ICE-R Test 80 
(page 2-309). 

 

 

The simulated reading for Test Question #A1 
is 60 amps.  Based on the simulated reading, 
what should you do? 
 
 

Go to Test Question #A2. 
 

Go to Test Question #A2.  
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TASK E:  PERFORM GLOWPLUG TEST QUESTION #A2 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 

It is important that the student read the 
paragraph titled Normal Glowplug 
Operation at the top of page 2-307 
carefully.  This information must be 
understood to determine if the glowplugs 
are cycling properly.  
  

 
What is the reason for asking Test Question 
#A2? 

 
 
 
 
 
 
 
 
 
 
 
If the glowplugs cycle properly, the glowplug 
controller is OK. 

 
Perform STE/ICE-R Test 80. 
 

Observe the student performing this test.  
The student should not have a difficult time 
performing this test since it is actually the 
same as the test performed in the last task. 

 

 
Set the select switch to 80. 
 
Press and hold the TEST button until CAL 
appears on the display. 
 
Release the TEST button and wait for the 
offset value to appear on the display. 
 
Offset should be within -150 to +150. 
 
Press and release TEST button. 
 
Observe the displayed values. 

 
Are the glowplugs cycling normally? 
 

 
Yes or no   

How do you know that they are cycling 
normally? 
 

Responses will vary. 

Provide feedback for Glowplug Test 
Question #A2 (refer to pages 2-308, 2-309, 
2-310, and 2-749).     

Let's now assume that the glowplugs are 
cycling normally.  Based on this assumption, 
what should you do? 

 
 
 
 
 
Go to Test Question #A3. 

 
Go to Test Question #A3.  
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TASK F:  PERFORM GLOWPLUG TEST QUESTION #A3 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What is the reason for asking Test Question 
#A3? 

 
Since the glowplugs are drawing some current 
and are cycling properly, the only reason they 
wouldn't draw enough current is that the 
glowplugs themselves are bad or the wires are 
no good. 

 
Perform Test Question #A3.  Use the 
multimeter to perform the test. 
 
Check only one glowplug and its wiring. 
 
 
 
 
 
 
 
 
 
 
Is there continuity between pin "D" of the 
engine connector harness of the protective 
control box and ground with the wire 
disconnected from the #1 glowplug? 
 
Is there between 1 and 2 ohms resistance 
between pin "D" of the engine connector 
harness of the protective control box and 
ground with the wire connected to the #1 
glowplug? 
 
 

Observe the student's performance.  
Provide feedback as needed (refer to pages 
2-308, 2-309, 2-310, and the box on the 
next page). 
  

 

Disconnect ALL glowplugs. 
 
Disconnect the negative battery cable. 
 
Disconnect the PCB connector harness from 
the PCB. 
 
Reconnect the negative battery cable. 
 
Measure the resistance between pin "D" in the 
engine connector harness of the PCB and 
ground. 
 
 
Yes or no 
 
 
 
 
Yes or no 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 

For this test, the student should have 
checked the resistance of the #1 glowplug 
using the procedures listed under Checking 
Glowplugs and Their Wires on page 2-309 
of the TM. 
 
The student should have first checked for 
continuity between pin "D" of the engine 
connector harness of the protective control 
box and ground with the wire disconnected 
from the #1 glowplug.  Then, the student 
should have connected the wire to the #1 
glowplug and measured the resistance 
again. 
 
The student should not have obtained 
continuity with the wire disconnected and 
should have measured between 1 and 2 
ohms resistance with the wire connected. 

 

 

This completes the testing for the simulated 
fault (low current reading).  You would have 
located the fault while performing the above 
tests of the glowplugs and wires. 
 
Of course, your next step would be to replace 
the faulty parts and rerun the test chain to 
determine if the glowplugs are now cycling 
normally. 
 
Now, go back to Test Question #A2 on page 2-
308.  Assume that the glowplugs ARE NOT 
cycling properly. 
 
Based on this assumption, what should you 
do? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Go to Test Question #B1 on page 2-310. 

 
Go to Test Question #B1.  
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TASK G:  PERFORM GLOWPLUG TEST QUESTION #B1 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What is the known information? 
 

Glowplug Current OK not cycling properly 

What STE/ICE-R test is recommended for 
use? 

STE/ICE-R Test 80 

 
Perform Glowplug Test Question #B1 using 
the STE/ICE-R. 
 

Observe the student performing STE/ICE-
R Test 80.  Ensure the student reads the 
question and all reference information and 
then completes all steps as listed. 

 

The student may have to refer to the 
reference information on page 2-311 while 
performing the test. 

 

 
 
 
Make sure that the power to the vehicle and 
the VTM is off. 
 
Power up the VTM. 
 
Run the confidence test. 
 
Enter the VIN. 
 
Dial 80. 
 
Press and hold the TEST button until CAL 
appears on the display. 
 
Release the TEST button and wait for offset 
value to appear on the display. 
 
Offset should be within -150 to +150. 
 
Press and release TEST button. 
 
Observe the displayed value. 

 
What is your reading? Actual reading _______ 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 

Observe the student's reading.  Provide 
feedback for Test Question #B1 (pages 2-
310 and 2-311) and STE/ICE-R Test 80 
(page 2-311). 
 
On a vehicle in which the glowplugs are 
functioning properly, you should have a 
current reading of about 3-8 amps with the 
controller disconnected. This reading is 
expected because other parts of the vehicle 
will be drawing current. 
  

 
Assume that the current draw was 8 amps.  
Based on this assumption, what should you 
do? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Go to Test Question #B2. 

 
Go to Test Question #B2.  
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TASK H:  PERFORM GLOWPLUG TEST QUESTION #B2 
 
EVALUATOR ACTIVITY      STUDENT RESPONSE 
 
What is the known information? 

 
Glowplug current is OK but the glowplugs are 
not cycling.  The glowplugs draw current with 
the controller disconnected. 

 
What is Test Question #B2 asking you to do? Measure voltage at socket "6" of the glowplugs 

controller. 
 
Perform this test using the STE/ICE-R. 
 

Observe the student performing STE/ICE-
R Test 89.  Ensure the student reads the 
question and all reference information and 
then completes all steps as listed. 

 

 
 
Set the select switch to Test 89. 
 
Short the test leads together. 
 
Press and hold the TEST button until CAL 
appears on the display. 
 
Release the TEST button and wait for offset 
value to appear on the display. 
 
The offset should be within -6.8 to 
+6.8. 
 
Press and release the TEST button. 
 
Attach the red lead to socket "6" of the 
glowplug controller. 
 
Attach the black lead to a good ground. 

 
What is your reading? Actual reading _______ 
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EVALUATOR ACTIVITY      STUDENT RESPONSE 
 

Observe the student's reading.  Provide 
feedback for Test Question #B2 (pages 2-
310 and 2-311) and STE/ICE-R Test #89 
(page 2-313). 

 
Assume that the reading is 0 volts.  Based on 
this assumption, what should you do? 

 
 
 
 
 
 
 
Repair or replace the PCB. 

 
Since you have narrowed the fault down to a 
defective PCB, that ends this test chain. 

 

This concludes the performance test for 
troubleshooting the glowplugs. 
 

Have the student take a break while you 
complete the evaluation form. 
 
Conduct a review to resolve any problems 
that the student had during the test.  Ask 
the student if there are any questions or 
procedures that he/she does not understand. 
 
State one of the following: 
  

 
You have successfully completed the 
performance test for module #6.  If you 
completed all of the other modules, you have 
successfully completed the course. 
Congratulations! 
 
 or 
 
You did not successfully complete the 
performance test for module #6.  You must do 
so to receive credit for the course. 
 
I recommend that you study the dialogue for 
the module again.  If you need additional 
help, I will be available for assistance. 
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STUDENT QUESTIONNAIRE 
MCI 3512A, Troubleshooting The M998 Electrical System 

 
Please help us better serve your learning needs by completing the following questionnaire, selecting 
only one response per statement. For all comments that you are in disagreement with, please 
utilize space provided to give specific details. Mark your responses directly on this form and return 
it, along with your examination booklet, to your proctor. Thank you. 
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1. The course objectives were clear to me. 
       

 
  

2. The course content was organized in a way that allowed me to meet the learning objectives. 
 

       
 

  
3. The course activities gave me sufficient practice and feedback. 
 

       
 

  
4. The course exam accurately tested me on the learning objectives. 
 

       
 

  
5. The course delivery was an effective way for me to learn (e.g., paper-based book, CD, web-based 
format). 
 

       

 

  
6. For the most part, I could get help when I had content-related problem, questions or comments. 
 

    
 

 
7. The course length was appropriate to cover the content. 
 

       
 

  
8. The way the material was presented on a page or screen made it more effective to learn large 
amounts of information more quickly. 
 

    

 

 
9. The course held my attention. 
 

    
 

 
10. Overall, this course met my learning needs. 
 

    
 

 
11. The knowledge and/or skills gained from the course materials will help me to perform my job 
better. 
 

    

 

 
12. I would recommend the course to other Marines in my organization. 
 

    
 

 
ADDITIONAL COMMENTS: 
___________________________________________________________________________________________________ 
 
___________________________________________________________________________________________________ 
 
___________________________________________________________________________________________________ 
 
___________________________________________________________________________________________________ 
 
 

 
 
 
If you have questions, comments, or suggestions for improving this course and would like a representative from the Marine Corps 
Institute to contact you, please include the following information: 
 
Name:____________________________________________ 
 
Work Phone:_______________________________________  E-mail Address: _______________________________ 
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