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Elevator-Escalator — Input/Output Testing & Troubleshooting
Instructor’s Guide

Icons Used In This Guide Agenda

Topic # itle Duration

1 .
[' | REVIEW siides B INDIVIDUAL ACTIVITY 30 Minutes
2 gy Switches 40 Minutes

PN Ask f WRITE
. \ esting Dynamic Sensors 30 Minutes
% CLASSROOM ACTIVITY @ Multimedia Testing Solid State Switches 30 Minutes
5 Common Faults Solid State Switches| 20 Minutes
SMALLGROUP ACTIVITY REFER participamts
6 Field Trip 180 Minutes
7 Summary 30 Minutes
@ Total Time: | 360 Minutes
2
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Elevator-Escalator — Input/Output Testing & Troubleshooting
Instructor’s Guide

Overview
Materials
Purpose The purpose of this module is to: Mandatory ou have the following
Provide participants with an overview of the electrical werPoint Presentation

testing and troubleshooting that will be done with
input/output equipment on transit elevators and

escalators. Quizzes
. Pencils
Objectives ® «  Handouts: Solid State Switch Faults
At the end of this lesson, the transit elevator/escalator traine
be able to: ional You may also want the following for optional

Coursebook

. QuickTime installed on computer displaying
PowerPoint slides

. Given a certain solid ch

that indicate that itj

. Identify the solid state switches (sensors) which activities:
tested . _
. Demonstratet'_[he ability to electrically test switcheSyfor ) EZ?LEE%?EI with chalk, large paper with
proper operation .
. Demonstrate the ability to electr% ic . Internet connection
sensors for proper operation «  Lab, simulator or out of service elevator
«  Demonstrate the ability to elgéfticalljtesigSolid state * Course 300 Course book: Voltage Testing,
switches for proper operai final limit switch, handrail speed sensor
o

ntify problems
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Elevator-Escalator — Input/Output Testing and Troubleshooting

Instructor’s Guide
Module Length: 360 min Time remaining: 360 min This section: 30 min (9 slides)  Section start time:

In your own words:

I' REVIEW introduction slides These are all good ideas @ a sample v PPT slide 2
troubleshooting chart thatga strate T T

Instructor’s Notes

It the battery is loose, then adjust the battery
to correct placement.

Advance

If the battery is not loose.....

Advance
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Instructor’s Guide

Elevator-Escalator — Input/Output Testing and Troubleshooting

Module Length: 360 min Time remaining: 360 min This section: 30 min (9 slides)  Section start time:

Eﬂ{ REVIEW module objectives

Instructor’s Notes

In your own words:

Today we will

» Identify the solid state s (sensors)
which can be tested

* Demonstrate ility to electrically test

bility to electrically test
rs for proper operation

e switches for proper operation
n a certain solid state switch, identify
ems that indicate that it is faulty
dwance
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Elevator-Escalator — Input/Output Testing & Troubleshooting
Instructor’s Guide
Module Length: 360 min Time remaining: 360 min This section: 30 min (9 slides)  Section start time:

Section End Time:

Materials Needed

- In your own words: ‘ _
9 ASK participants v PPT slide 6
]

Thinking back to other cc just in
general, what do we_alrea gW about:

t Control Equipment: Testing & Troubleshooting

Input/Output cor
Input & Output Testing

SMALL GROUP ACTIVITY . Electrical testi ok it Coramt o o

+ Electricaltesting?

*  Safety agd | testing? « Sl

+ Input and output faults?

S|E

ﬁ W R I T E ° SWi e a n S O rS? ) Transit Elevator/ Escalator Consortium
9 , d qutput faults?
Instructor’s Notes v Paper
v" Pencils or pens
w participants to think for a v' Larger paper,

nd perhaps discuss with a chalk board, or
er ideas as well as write down similar
ideas. Discuss participant
esponses and if possible list them on
a chalk board or similar.
Advance

inu
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Elevator-Escalator — Input/Output Testing and Troubleshooting

Instructor’s Guide
Module Length: 360 min

Time remaining: 330 min

Materials Needed

In your own words:

[Ee]l review side As an example of a com @ nntransit | ¥ PPT slide 10

elevators/escalatorswe'll example of e

a final limit switch t@yillustrate how to e NS
ASK electrically test a'SWi
e

ASK: Who

» Inspect Switch State
> Component Inspecting & Voltage Testing

Out a final Ilmit > Continuity Test

switch? T ——
Allow igipands to discuss possible

Instructor’s Notes answe
A su & the steps to take when testing a

itch can be found in the
ub ooting decision tree in Figure 7 in
ourse book, we will look at this later.
now, here is a list of the general steps for
testing switches.
Advance
Familiarize yourself with the system
Advance
Complete a voltage drop check
Advance
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Elevator-Escalator — Input/Output Testing and Troubleshooting

Instructor’s Guide
Module Length: 360 min

Time remaining: 330 min

In your own words:

|' REVIEW slide Inspecting and Voltage @ the v PPT slide 16
Componentin the Eield e
If the reading at the c@ntroller is anything iy

step is to inspect the
el Go to the switch and
| problems including:

other than zero,
state of the
check for gny phy

Instructor’s Notes

If there is any sort of mechanical problem,
repair the problem and go back to do the
voltage drop check at the controller.

Advance
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Instructor’s Guide

Elevator-Escalator — Input/Output Testing and Troubleshooting

Module Length: 360 min Time remaining: 330 min

In your own words:

En/ REVIEW slides ASK: In this photo of volta ing, is the
switch open or closed?
ASK Allow participants t@ answer.
- REFER particip
p Advance
REFER participants Discuss
Answey:
Instructor’s Notes than \ v" Course book
dvance
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Elevator-Escalator — Input/Output Testing and Troubleshooting

Instructor’s Guide
Module Length: 360 min

Time remaining: 330 min

In your own words:

En/ REVIEW slide REFER participants to ¢ %
Here is the decision tree foRlim
]
REFER participants

Instructor’s Notes

v Course book
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Elevator-Escalator — Input/Output Testing and Troubleshooting

Instructor’s Guide
Module Length: 360 min

Materials Needed

v PPT slide 32

Testing Dynamic Sensors

E‘lz/ REVIEW slide AMIC sensor
Handrail Speed Sensor
ASK i”ustrate hOW tO H Test if Only Both are True
[ ]

1. There is a problem such as the escalator stopping on

S e n SO r_ 2 E‘E%,ﬁmsm that the handrail system is okay
ASK: W about a handrail speed e RN
sensor?

Instructor’s Notes Allo ts to discuss possible
answers.

ary of the steps to take when testing a
ndraitf'speed sensor can be found in the
roubleshooting decision tree later in your
rse book.
dvance
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Instructor’s Guide

Elevator-Escalator — Input/Output Testing & Troubleshooting

Module Length: 360 min

Time remaining: 290 min

E'n; REVIEW slide

REFER participants

Instructor’s Notes

In your own words:
REFER participants to g

g thetésting terminals

Here is a photo sho
-hoto courtesy of

with an Oscillos
WMATA.
Advance

' ulse, the same sort of testing

N ce at different parts of the

ntil'the problem area is located.

The next place to check would be

e junction box and then the top junction box.
this point onward, any issues
countered will be a sign of faulty wiring
and/or connections.
Advance

If the

)))E Transit Elevator/Escalator Consortium

v'PPT slides 41, 42

Testing Dynamic Sensors

Testing Dynamic Sensors
Isolate Problem, Test All Terminals

If there is no pulse,
rts of the system until problem s

nnnnnnn

nnnnnnnnnnn
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Instructor’s Guide

Elevator-Escalator — Input/Output Testing and Troubleshooting

Module Length: 360 min Time remaining: 290 min

In your own words:

Instructor’s Notes

)))E Transit Elevator/Escalator Consortium
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IS

A .
ASK is pulsing more or less th

checking a PLC out
Call on particip
Advance for
Answer: Wi
Advanc

2

DB Tra

Testing Dynamic Sensors
Knowledge Check
is indicated if

A
pu

g more
a PLC output

nsit Elevator/ Escalator Con:

ed if one light is
ulsing more o less than the other, when checking

sortiu




Elevator-Escalator — Input/Output Testing & Troubleshooting

Instructor’s Guide
Module Length: 360 min

Time remaining: 260 min

E‘E{ REVIEW slide REFER participants to g

Materials Needed

v PPT slides 49

ntrol Equipment: Testing & Troubleshooting

[yr——
Testing Solid State Switches

£ - e first step in e i
REFER participants testing/troublesh system is to
understand it rints on this specific 4
system, yo t the missing step i
detector 4 rminal 23 on any junction box
Instructor’s Notes and x the controller. The PLC v Course book
input'@ardisignal is six
ange
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Elevator-Escalator — Input/Output Testing and Troubleshootlng

Instructor’s Guide
Module Length: 360 min

Time remaining: 260 min This section: 30 min (14 slides) Section start time: Section End Time:

Materials Needed

In your own words:
Eln{ REVIEW slide l;l_ext, Inspecting the Co
ield
In this case the mis
proximity sensor
material com ity to it. The easiest
way tom t the missing step
detector4s warking correctly is to remove one
es€alator, run the escalator and
he’sensor itself is in working order.
e Under normal operation, the sensor
inate one light when a metallic object
this case the step) is in proximity and a
iff€rent light when it is not. These signals
Il be relayed to the controller. If there is too
long of a lapse between pulses A fault will trip
in the controller for the missing step.
Advance

v PPT slide 52

Wnput/Output
Testing Solid State Switches

Component Inspection & Testing
« Remove one step from escalator

e light near metallic object,
gm m erwise
Signal rel Iy ed to controlle
~ If lapse bet nuls ,!aull is tripped

)0 Transit Elevator/ Escalator Consortium

Instructor’s Notes
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Elevator-Escalator — Input/Output Testing and Troubleshooting

Instructor’s Guide
Module Length: 360 min Time remaining: 230 min This section: 20 min (2 slides)  Section start time:

Materials Needed

In your own words:
9 ASK participants
]

DISTRIBUTE: Handou olid State v'PPT slide 62

Switch Faults.

Solid State Switches Common Faults

INDIVIDUAL ACTIVITY Direct particip complete using

their course bo

N Allow 5
” WRITE

ut complete.
With th rsgbook as a guide, review —
, - - .
Instructor’s Notes cor s with participants. v Handout:
Advance Solid State

Switch Faults
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Elevator-Escalator — Input/Output Testing and Troubleshooting

Instructor’s Guide
Module Length: 360 min Time remaining: 30 min This section: 30 min (4 slides)  Section start time:

Materials Needed

In your own words:

% CLASSROOM \/PPT slides 67
ACTIVITY v'Quizzes

Administer quizze v Pencils
B INDIVIDUAL ACTIVITY

Instructor’s Notes \ > - i
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