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Checklist for Instruction

v
v
v
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v

Supplies, Audio-Visual Equipment, In

The following is important for the adequate deli

AN

AN N N N N N

All e

least 0

Confirm the training dates, location, and number of participants.
Ensure you have all materials listed in the section Materials for Instruction.

Read and study the Instructor Guide, PowerPoint presentation, as well as any
manuals pertaining to troubleshooting batteries at your rail transportation
agency.

If using case studies, review ahead of time and select the most appropriate
cases studies for your audience.

Familiarize yourself with the Participant Guide or coursebook.

Collaborate with local host/coordinator to determine who willpgint the following
(available on website):

Certification of completion for each participant.

LCD projector compatible with a not
connection

Computer with software to run

Electronic remote device to
available

Projection screen (at |

rPoint

Dry erase b ase markers and eraser, if available
Flip chart w

Suppli cils, note pads, markers, highlighters.
You ternet access.

t should be placed and tested in the room. The instructor should check at
our prior to the first day of the course.
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Follow these steps to download all instruction materials for this course.

All materials can be downloaded from www.transittraining.net. Click this link.

e Click on the Resource Library tab.

e In lower right under Useful & Helpful Links click on Courseware.
¢ In middle right under Quick Links click on Rail Courseware.

e Click on Rail Vehicle Maintenance.

e Scroll down to Course 304: Troubleshooting APS and Battery S

Follow relevant links to download files.

TRANSIT TRAINING NETWORK

pirodction Courseware Eiandards Whiln Papars Research and Mairics
-

Course 304: Troubleshooting APS
and Battery Systems

| Riting - SOOO0 (2.0,%5] | Togs: troubleshaoting, rol axr, rel, e, baiteris, aps |

Summary
Course 304, TroUveshoolng ano Rapal or Auxilary Power Sunply and Balfeg
Systems, & a bvo-module course that provides participants with the esoe
=laps in approaching troubleshooling and repair of APS and bablery
LS. transit light and heavy rail cars

Documents Treotion Power Malndsnanos
Coursa 304
Partisipan r (Tisiche, Insrrustive Qe Qeieses, TokeAmsays, Job Aiilee Facilities Maintenance

¥ Coursa 308 Parsiipant Guide Courseware

1 Screen Print of Transit Tr,

Overview
Dura odule: 142 minutes (2 hours 22 minutes)
t slides: 16

odule has a quiz for participants.

e end of this module, participants need to complete the Post-course
AsSessment. This helps gauge their progress. Please return their responses to
the Transportation Learning Center, attn.: Xinge
Wang. xwang@transportcenter.org
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Learning Objectives for Module 2

Following the completion of this module, the rail car technician should be able to:
e Apply troubleshooting principles to the battery charger and LVPS
o |dentify probable causes of NiCd battery malfunction and repair NiCd Batteries
- Replace NiCd batteries
- Charge NiCd batteries
- Troubleshoot shorted cells
- Diagnose charging rates and non-charging rates

Outline of PowerPoint Presentation for Module 2

Topic Title Slides tion (Minutes)

Overview 1- 7

Troubleshooting Common 5- 80
Reported Problems

Troubleshooting 1-13 30

Reduced Battery Performance
Summary and Quiz 14-16 25
142 Minutes

A\
&
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Slide 5

Troubleshooting and Repair of APS and Battery Systems

Common Reported Problems

Emergency lighting activation
Ground fault

Under voltage

Low current output

Erratic output

Weak battery

Water consumption — excessive as well as insufficient
Continuous heavy gassing

Battery Overheating Indication (sensor supplied)
Electrolyte leakage

Corrosion of equipment or metallic parts close to
battery

Short-circuited battery and battery cell

/N
{ I ' \\
FIXING |

e o o o o o o o o o o

2000 RAIL CAR TRAINING CONSORTIUM

INSTRUCTIONAL EVENT: Recall prior knowledge
TIME: 10 minutes
SAY: Here are some common reported proplemsith
system on the rail car.

DO: Ask for a volunteer (someone wh
as they appear on this slide. As the reads each problem, ask them to pause then
encourage discussion by asking if
PARTICIPANT GUIDE (COURSEB E REFERENCE: 25

&

associated with the LVPS and battery

Instructor Notes

DRAFT e Intended For Use by Rail Car Training Consortium Members Only e ©Transportation Learning Center
Page 12




304 Troubleshooting and Repair of APS and Battery Systems Module 2 Instructor Guide

Slide 7

Troubleshooting and Repair of APS and Battery Systems

Emergency Lighting Activation

Team Activity! . .% é

|
k "y,

J00BF- RAIL CAR TRAINING CONSORTIUM

INSTRUCTIONAL EVENT: Present new content. Provide
TIME: 30 minutes

SAY: Let us spend some time together looking at thi
what APTA stands for? APTA is the abbreviation for
Association and our transit agency is a membe
team will select read the APTA Emergency Li

American Public Transportation

. Let’'s divide up in two teams. Each

n document then come up the correct
to read the APTA document and 10
minutes to prepare all the answers in et’s see which team can come up with the
correct answers in the shortest amo

number and pages from which th

is paeket are two pages of a worksheet in which participants
will fill in the answers. Th up the answers in the accompanying APTA Rail Standard
: e participants at least ten minutes to read the APTA
another ten minutes to discuss and decide on the correct
inwtes. The team that finishes first should present their answers to

OURSEBOOK) PAGE REFERENCE: 22
2 each participant a copy of APTA Emergency Lighting Exercise which

Instructor Notes
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Slide 10

Troubleshooting and Repair of APS and Battery Systems

Common Reported Problems

Excessive Water Consumption by Battery

Charge vollagetoohigh  Check charger output 1o battery. Recalibrate
ch em. Top up electrolyte per OEM

|||||

Tecom

One or more cells shorted Check for cells with zero voltage, Remove
causinga higher charging battery and replace defective cell per OEM

woltage on rest of cells in recommendation.

battery

Small leak or cracks Check for wetness in battery box, battery. Using
causingeell to dry out a voltmeter check which parts of the battery has

lowest potential to ground. Clean and dry
battery and battery box per OEM
recommendation.

Top upelectralyte levels per OEM

Elevated outside
recommendation. Check charging syst

temperature andor no
compensationon charging
voltage

2000 RAIL CAR TRAINING CONSORTIUM

INSTRUCTIONAL EVENT: Recall from past experiefge. Present new content.
TIME: 10 minutes
SAY: OK, these are likely causes when the prob
car battery system. This time | am going
of you will respond with the correspondi
DO: Ask a volunteer to read the first se “"Charge voltage too high” then lead the rest of
the class with “Check charger out
per OEM recommendation” bef
four likely causes. If time allows,
knowledge of battery syst
PARTICIPANT GUID

essive water consumption by the ralil
unteer to read the likely cause and the rest

OK) PAGE REFERENCE: 29

Instructor Notes
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Slide 13
Match the Probable Cause with the Corrective Action!
b Replace
Replace
] :.m"k charg;
x.-pu;\—
Replace cell(s aged as per OEM recommsendation. Commission
battery. Cle: ma_ddnbu mndh ttery bon
\‘I\ZEK ISLT‘T ineinues
lean and dry battery and hattery box.
:l:gmhm u;m;l« o;l}l:] and battery
)ﬁ- RAIL CAR TRAINING CONSORTIUM
INSTRUCTIONAL EVENT: Recall from past experience. H @\v content. Application
feedback.

TIME: 20 minutes
SAY: OK, ready? [CLICK to display two colu
Probable Cause in the left column with its corre
Let me give you an example. The Correcti

ch team should match the accurate
Corrective Action in the right column.
bable Cause Number 1 (“Rupture of
aged cell(s). Commission battery. Clean
arity connections.”) Ready to play? Now, |
have some warnings. There are three ctions that are identical and they apply to

different Probable Causes. Whagq

nce everyone is ready to play, give them 10
minutes to come up with t swers. [CLICK to remove arrow and Answer is 1j from
display] Leave the colu n'display. Call time after 10 minutes. Let the team who came in
[ i go first. Encourage discussion by asking the other team if
. If their answer is different ask them which corrective action they
nswer. Once the game is over, ask participants to open their
Pag nd check their answers against the ones in the table. Encourage
@ with.document GAME — Probable Cause and Corrective Actions Table
SUIDE (COURSEBOOK) PAGE REFERENCE: 30-31
alef the table, Reduced Peak Performance — Probable Causes and Correction

they have the simil
chose and why the

Instructor Notes
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Slide 15

Troubleshooting and RepaimrofAPS and Battery Systems

Quiz Time

2000 RAIL CAR TRAINING CONSORTIUM

INSTRUCTIONAL EVENT: Assess learning.
TIME: 10 minutes
SAY: | hope you enjoyed this class as well hing new about troubleshooting rail

distribute the corrected quizzes to e
PARTICIPANT GUIDE (COURS

Instructor Notes
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