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Overview to Module 1

e This is a one-module course

e Duration of this module: 272 minutes (4.5 hours) not including hands-on
demonstration activities

e PowerPoint slides: 21

e This module has a quiz.

Order of Instruction for Module 1

1. Give each participant a copy of the Participant Guide.

2. Begin instruction using the PowerPoint as a tool. The notes are intended¥as
instruction guides or prompts for the instructor.

3. After completing the module, give each participant their owip,.c odule 1
Quiz. Allow 15 minutes for them to complete the qui
Demonstrations and Take-aways
Participant PPT Slide | Instructional Met Materials
Guide Reference | Reference | Learning Apglicatio (References,
Equipment, Tools,
Etc.)
Learning App 3A | Slide 9 S exercise - LearnApp 3A
Page 4 PATCO PBECU
System
Master Controller | Slide 14 group exercise

Troubleshooting
Chart

Page 7
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Outline of PowerPoint Presentation

Learning Objectives for Module 1

Topic Title Slides Duration (Minutes)
Overview 1-6 27
Propulsion Control Logic 7-9 60
Diagnostics
Diagnostic Software 10-11
Lesson
Master Controller 12-13
Propulsion Blower 14 30

Traction motors

15-16

Brake resistors

21-22

25

Summary, Quiz

23-25

15

272 minutes
(4.5 hours)

Following the completion of this m
objectives with an accuracy of 75

e Troubleshoot master controller

Troubleshoot ontrol logic

Troublesh@gt pr@pulsion ventilation

Tro th g resistors
b oot traction motor

icipant should be able to complete the
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Slide-by-slide Instruction
Overview

Slide 1

Troubleshooting Propulsion & Dynamic Braking Systems

Module 1

099K RAIL CAR TRAINING CONSQRTIU

INSTRUCTIONAL EVENT: Gain @
TIME: minutes

SAY: Welcome to Course : Traubleshooting Propulsion and Dynamic Systems. Course 303
T se of this module is to provide participants with an
ropulsion and dynamic braking systems on rail cars within the
ootipg and best practices. This module also prepares participants
stin@. We will have knowledge checks throughout this class as

t each participant has a Participant Guide. If this is your first time teaching
nts, tell them a little about yourself — how long have you been with the

OTHER: System maps for Muni (San Francisco, CA); CTA (Chicago, IL); WMATA
(Washington, DC) PATCO (Port Authority, Lindenwold, NJ)
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Slide 6

Troubleshooting Propulsion & Dynamic Braking Systems

Overview

What is the

purpose of

troubleshooting?

J2008F- RAIL CAR TRAINING CONSORTIUM

INSTRUCTIONAL EVENT: Recall of prior learning
TIME: 5 minutes

SAY: From previous courses and experi
troubleshooting? What is the purpose

DO: Ask participants the question on . Encourage discussion. If they completed in
Course 300 Troubleshooting Pri
course. Allow participants to thi

Answer: The purpose of {
components that need e

PARTICIPANT GUIBE P REFERENCE: 2

bleshootin to systematically detect faults and to identify
ired or replaced.
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Propulsion Control Logic Diagnostics
Slide 7

Troubleshooting Propulsion & Dynamic Braking Systems

Propulsion Control Logic Diagnostics

1. Interprets commands

What are four from master controller.
. . 2. Translates commands
main functions into vehicle motion,
direction, acceleration,
of propulsion braking.

) 3. Monitors key propulsio
control logic? components.
4. Detects a
conditio,
2099 RAIL CAR TRAINING CONSORTIUM

INSTRUCTIONAL EVENT: Recall
TIME: 10 minutes

SAY: What do you recall are the four i f propulsion control logic?

DO: Wait for participants to respo n. Encourage them to have a discussion on
what they think are the four mai r they have responded, advance slides to reveal
four functions. As you advance slige, ch section.

PARTICIPANT GUIDE OK) PAGE REFERENCE: 3
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Slide 9

Troubleshooting Propulsion & Dynamic Braking Systems

Propulsion Control Logic Diagnostics

gmall GrOUYP Exergigq

A

J2008F- RAIL CAR TRAINING CONSORTIUM

INSTRUCTIONAL EVENT: Application Feedback
TIME: 45 minutes
SAY: It is time for a small group exercise.

Application 1A PATCO PBECU System.

ystem software that is used by PATCO, the
es between Philadelphia, PA, and Camden, NJ.
of sections from PATCO’s manual which

ulsioh and Brake Electronic Control Unit (PBECU). Don'’t

SAY: Let us examine a Propulsiornglo
Port Authority Transit Corporati '
I am going to give each of you y
describes how to use PAT,

worry, the objective isddO specifics of this system. Rather, I'd like us to read this
and discuss some m d take aways on how we approach diagnostic
troubleshooting. Yo g towork in teams of 2 or 3. So let’s count off by 1, 2, 3

DO: The first 1, the next 2, the third 3. The next person starts with 1, etc.

Once every off, suggest that all the 1's huddle together, all the 2's together,
and all the

SAY , each person should read the packet | just handed you. Once you've all
read t cuss the answers to Learnlng Appllcatlon 1A found on page 4 of the participant

DO: Allow 30 minutes for participants to read and discuss the answers in the exercise. After 30
minutes ask the entire group if they are ready to report on their findings. If they are not, ask
them if they need another five minutes. Once all groups are ready, ask Group 2 to report their
findings on Questions 1-3. Ask Group 3 to report on Questions 4-6. Ask Group 1 to report on
Questions 7-9. Then ask the entire group to suggest the possible responses or answers to
Question 10. Encourage discussion among participants.

PARTICIPANT GUIDE (COURSEBOOK) PAGE REFERENCE: 4-5
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Master Controller
Slide 12

Troubleshooting Propulsion & Dynamic Braking Systems

Troubleshooting Propulsion Systems

J9039F- RAIL CAR TRAINING CONSORTIUM r

INSTRUCTIONAL EVENT: Present new conte
TIME: 5 minutes

SAY: We'll now begin going through ded steps for troubleshooting common
problems with the main areas of the stem. We'll start with the Master Controller
and work our way through the P i , Traction Motors, and Brake Resistors. Why do

ask you — if there is
be options availa
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Propulsion Blower
Slide 14

Troubleshooting Propulsion & Dynamic Braking Systems

Propulsion Blower

SYMPTOM
Blower does not run

PROBABLE CAUSE

No power to motor caused by
breaker or severed wiring.

TESTS AND CHECKS
Check for voltage at the motor.

CORRECTIVE ACTION

If no voltage present reset
breaker. Repair damaged
wiring.

Defective wiring

Check for voltage of the motor

If voltage is present,
replace motor.

Blower is noisy

Mounting hardware is loose.

Check for tightness

Tighten mounting hardware
to specified torque.

Blades are unbalanced

Check for dirt build-up on
blades.

Clean blades.

Blower is rubbing against
housing.

Check clearance between
blower and housing and
examine for bearing failure.

Replace blower fan or
bearings.

Blower bearing is damaged

Rotate blower by hand to

Replace blower beal

Instructor Guide

detect bent motor shaft and shatft or entire blower
listen for excessive bearing motor.
noise.

Remove screens and open
ducts to check for debris or

Clear
screens;

Blower is not cooling Inlet or exhaust ducts are
sufficiently blocked

With power removed, check
wiring with an ohm meter.
Refer to wiring diagram.

Blower rotation is in the
wrong direction

Improper wiring

J2000F RAIL CAR TRAINING CONSORTIUM

INSTRUCTIONAL EVENT: Present new conte
TIME: 30 minutes

SAY: This chart on possible sympto
Participant Guide. Lets go through e
corrective actions, together. If th
Guide, please jot them down in

DO: Address each of the

Ision blower is on page 8 in your
ymptoms and their cause, tests, and

figure out, please relate it.
BOOK) PAGE REFERENCE: 8
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DC Traction Motor
Slide 15

Troubleshooting Propulsion & Dynamic Braking Systems

DC Traction Motors

* Brush sparking

e Flashovers

J2000F RAIL CAR TRAINING CONSORTIUM

INSTRUCTIONAL EVENT: Present content
TIME: 5 minutes

SAY: When it comes to DC traction ush rking and flashovers are common

symptoms. Do you agree? What othefgoadmon_symptoms are usually associated with DC
motors.

DO: Read each bullet. Encourag
common symptoms of DC

PARTICIPANT GUID OUR

ion and add your own insight/experience with

OK) PAGE REFERENCE: 15-17
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Slide 16

Troubleshooting Propulsion & Dynamic Braking Systems

DC Traction Motors
Time for Team Work!

Brush
Sparking 1

1. Expand information on Troubleshooting table on pages 16,17.
2. Draw upon your own experience AND the reference materials.
3. You have 20 minutes to prepare.
4

. Each member of each team must participate in some way in t
presentation.

5. All topics on your subject areas must be covered.
6. Each team will have 3 minutes for their presentati

J2008F- RAIL CAR TRAINING CONSORTIUM

INSTRUCTIONAL EVENT: Provide learning activity @n new content.
TIME: 30 minutes

SAY: We're going to divide into two team ants count off by twos. The 1s and
[ ' e classroom]. Each team will read up
. You goal is to expand the information in

notice these symptoms Let me start by

about troubleshooting DC motors of
the troubleshooting charts on pag
giving you the topic areas. Tea

“TADVANCE SLIDE] Here are the rules...

each of the four rules. Leave the slide up as teams get
ssist and answer any questions regarding the activity.
After 10 minutes, ¢ ave each team report back their findings. Each team is to address
the other team, i. [ tor. After each team has presented to the other team, you may
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