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Elevator-Escalator — Motor Drive Electrical Systems
Instructor’s Guide

Icons Used In This Guide Agenda
Topic # itle Duration
E‘I}. REVIEW slides B INDIVIDUAL ACTIVITY 1 e 30 Minutes
2 @ necting Main Power 50 Minutes
PN Ask f WRITE _ .
s (& eld Trip 120 Minutes
% CLASSROOM ACTIVITY g Multimedia Operating Parameters 50 Minutes
5 Motor Overloads 50 Minutes
SMALL GROUP ACTIVITY REFER participauts _ '
6 Field Trip 120 Minutes
A 7 Summary 30 Minutes
%@ Total Time: | 450 Minutes
2
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Elevator-Escalator — Motor Drive Electrical Systems
Instructor’s Guide :

Overview
Materials
Purpose The purpose of this module is to: Mandatory ou have the following
Provide a brief overview of motor drive electrical werPoint Presentation
systems — from motor overload protection to motor Coursebook
drive programming parameters — used in a transit .
elevator and escalator system. szz.es
. Pencils
Objectives
At the end of this lesson, the transit elevator/escalator traine
be able to: _ _ _ _ ional You may also want the following for optional
« ldentify methods of disconnecting main power activities:

. Demonstrate ability to disconnect main po

. Locate and record the operating parameters
AC drive unit at your authority

. Identify the different types of electgical
devices

) . Chalk board with chalk, large paper with
ragyen marker, etc.

. Internet connection

. Lab, simulator or out of service elevator
. Lock-out/Tag-out items

. Motor protection devices
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Elevator-Escalator — Motor Drive E
Instructor’s Guide

lectrical Systems

Module Length: 450 min Time remaining: 450 min

Eﬂ{ REVIEW introduction slides

Instructor’s Notes

)))E Transit Elevator/Escalator Consortium

In your own words:

Welcome to the course o
Electrical Systems.

Advance

Riders depe re is an example of
an early t nnecting means —
somethi willbe talking about in this




Elevator-Escalator — Motor Drive Electrical Systems

Instructor’s Guide
Module Length: 450 min

Time remaining: 450 min

In your own words:

Eﬂ[ REVIEW slide ASK: Whatis a motor d @
Uss possible

Allow participant tQ disc

answers.
ASK Motor drives are
([ ]

specifically

Motor Drive Electrical Systems
What is a motor drive?
* Electronic units

ic units designed
ations where motor - pcDes
ired. There are two types T
and DC.

Instructor’s Notes rives use solid state

r acceleration/deceleration time.
dyance AC drives are designed to control
e-phase AC motors while DC drives are
esigned to control DC motors.
Advance

)))E Transit Elevator/Escalator Consortium 8



Instructor’s Guide

Elevator-Escalator — Motor Drive Electrical Systems

Module Length: 450 min

Time remaining: 450 min

E'n; REVIEW slides

é REFER participants to
Course Book 2-1,

Overview

Instructor’s Notes

In your own words:
Why would one prefer an/#
motor over a DC drive ane
REFER participantSifo sec
their course bo ow them a few
minutes to r erNPiscuss possible
answers.

Advanc

AC driveStare'often referred to as

justable or variable-frequency drives and
are ost commonly used drives in
calator and elevator systems. AC drives

asily configured to vary the speed of a
ree-phase motor. Three-phase motors
typically require very little maintenance and
are more economical as compared to
single phase AC motors and DC motors.
Continued
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Motor Drive Electrical Systems

Whywo Id e prefer ACdI
DCd andmotor’

f»i&

Motor Drive Electrical Systems
AC Drive & Motor Advantages
eleva

* Requires little maintenance

« Energy savings, economical -“

v" Course Book



Instructor’s Guide

Elevator-Escalator — Motor Drive Electrical Systems

Module Length: 450 min

Time remaining: 450 min

Instructor’s Notes

In your own words:
Lets see what we have le

tor drive.

answer
rect answer

v'Ove
v'"Motor Shee
ot®@ acc®eration/deceleration time

v orque compensation
arious stopping methods

v Edult monitoring
rogrammable set speeds

Name at least 4 fun

Call on partici

Advance
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DB Tra

Motor Drive Electrical Systems
Knowledge Check
1. Name at least 4 functions of a motor drive.

nsit Elevator/ Escalator Consortium
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Instructor’s Guide

Elevator-Escalator — Motor Drive Electrical Systems

Module Length: 450 min

Time remaining: 450 min

Instructor’s Notes

In your own words:
Jim would like to know th

. temperature
otor and circuit fault conditions
. round faults
Phase loses

* Advanced programming features

Advance
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DB Tra

Motor Drive Electrical Systems
Knowledge Check

Jim would ike to know the types of information found
il Jim?

on a motor drive display. What would you te

nsit Elevator/ Escalator Con:

sortiu

J

15




Instructor’s Guide

Elevator-Escalator — Motor Drive Electrical Systems

Module Length: 450 min

Time remaining: 420 min

E‘n{ REVIEW slide
ASK

Instructor’s Notes

In your own words:

Advance Apply lockout/te evices in

accordance with polj

ase conductor using

adequately rate detector.
Advance ase conductors
where th xists for induced or
stored e

ASK:{\W 0 we know about
utitagout?
low Participants to share possible
nswers.
. What is a zero energy state?
llow participants to share possible
answers.
Advance

)))E Transit Elevator/Escalator Consortium

Disconnecting Main Power
Electrically Safe Condition

D Transit Elevator/Escalator Consortium
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Instructor’s Guide

Elevator-Escalator — Motor Drive Electrical Systems

Module Length: 450 min

Time remaining: 420 min

E‘lz; REVIEW slide
ASK

Instructor’s Notes

In your own words:

Disconnect refers to the (g terrupting or
causing an opening i -
addition to turning o

, disconnecting
allows for th the downstream
circuit for gurpgse inspection and

maint 4
Adv x
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Elevator-Escalator — Motor Drive Electrical Systems

Instructor’s Guide
Module Length: 450 min Time remaining: 420 min This section: 50 min (14 slides) Section s

art time: Section End Time:

Materials Needed

v PPT slide 24

E‘n{ REVIEW slide

Electrical Systems: Motor Drive Electrical Systems

| nsuring a Zero State A
to indicate voltage oma live circuit could lead Warning: afetyPrecautors!

to serious conse . Following these
steps will h t you're never misled
' by a broken meter.

m excessive, it is a proven

Instructor’s Notes techni
Always remember -
ck to see that your meter indicates
properly on a known source of voltage.
se your meter to test the locked out
circuit for any dangerous voltage.

e Check your meter once more on a known
source of voltage to see that it indicates
as it should.

e If you ever have reason to doubt the
meter’s reading, use another meter to
verify the results. Advance
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Instructor’s Guide

Elevator-Escalator — Motor Drive Electrical Systems

Module Length: 450 min Time remaining: 420 min

O Visu

devices

Instructor’s Notes O 3
D

In your own words:

9 Lets see what we have le@
- ASK

Check appropriate
electrically safe con

U Operate car wi

e

Vv blades of disconnecting

y gpen or withdrawn
tem to standby power

ne all sources of electrical supply

Ground phase conductors where
ossibility exists for induced or stored energy

| on participants for answer

Advance for the correct answer

Electrically Safe Conditions

Knowledge Check

)0 Transit Elevator/Escalator Consortium
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Instructor’s Guide

Elevator-Escalator — Motor Drive Electrical Systems

Module Length: 450 min

Time remaining: 250 min

E‘lz; REVIEW slide

REFER participants

Instructor’s Notes

In your own words:

REFER participants to t @ rse book.
The LED display on the Digital @perator

consists of five digits\and their significance.
You can see her
Advance
Parametegfidentifi

ndgParameter number
ance

Materials Needed

v PPT slide 38

Electronic Flectrical Systems: Motor Drive Electrical Systems

Operating Parameters

Parameter Identification on
TORQMAX LED Display ©MCE

v" Course Book

)))E Transit Elevator/Escalator Consortium
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Instructor’s Guide

Elevator-Escalator — Motor Drive Electrical Systems

Module Length: 450 min

Time remaining: 250 min

E‘n{ REVIEW slide

REFER participants

Instructor’s Notes

In your own words:
REFER participants to t % rse book
and the table for Basic Patameter

Programming.

In your cour ample of some
basic progfam rameters for one of the
six TO parameter groups.

Adv

The stkuc of these groups is comprised of

igned letters and number ranges. For
ampl€, the letters LF apply to parameters
llow the user to program the drive for the
iven job specifications such as motor data,
mechanical data, and speeds. The assigned
parameter groups and number ranges are
listed in the following table.
Advance
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Operating Parameters

Basic Parameter Programming

‘Parameter identihcation
e

Electronic Flectrical Systems: Motor Drive Electrical Systems

Operating Parameters

Basic Parame! ter Programmin: g
o For six TORQMAX par.
of assigned letter

)0 Transit Elevator/Escalator Consortium

v" Course Book
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Elevator-Escalator — Motor Drive Electrical Systems

Instructor’s Guide
Module Length: 450 min

Time remaining: 250 min

In your own words:

9 Joe needs to learn how tg
- ASK

values. What would you

Call on particip r answer

Advance on | correct answer

Answer:

If the pa r value is changed, a point
Instructor’s Notes appeak beindghe last positio_n in the display.

The adju arameter value is permanently

helTENTER is pressed. The point
value disappears to confirm.

dvance

)))E Transit Elevator/Escalator Consortium

DB Tra

Operating Parameters
Knowledge Check

4. Joe needs to learn how to save parameler values.

What would you tell Joe?

nsit Elevator/ Escalator Consortium
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Instructor’s Guide

Elevator-Escalator — Motor Drive Electrical Systems

Module Length: 450 min Time remaining: 200 min

In your own words:

En{ REVIEW slide ASK: What do we know @
protection devices?

Allow participants t@,share possible
ASK answers.
- Advance
Motors argfconstr d to operate under
conditi hieh they were designed. For
Instructor’s Notes exa if aypi€ce of machinery requires

the m

three'horsepower to operate, a motor with a

rsepower rating is required to provide
anical power for the operation.

scalator and elevator motors are connected

ontrol circuits that permit the stop/start

operation of the driven equipment.

Advance

The components of these circuits, along with
the conductors they use, are sized to carry
their respective load currents.

Advance

Motor Protection Devices

* Motors are constructed to operate as designed
ors are sized

)))E Transit Elevator/Escalator Consortium
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Instructor’s Guide

Elevator-Escalator — Motor Drive Electrical Systems

Module Length: 450 min

Time remaining: 200 min

E‘n{ REVIEW slide

Instructor’s Notes

In your own words:

Most new installations u
Advance microprocesso motor

Advance b load’and short-circuit
protectio
Advanc seprotective relays often also

resistance temperature

wo per phase)
nce and the relays are capable of
laying the winding and motor bearing

capability.
Advance

Here is a resistance temperature device.
Advance

)))E Transit Elevator/Escalator Consortium

Motor Protection Devices

New Motor Overload
* Microprocessor-based motor protective relays

Motor Protection Devices
New Installation Motor Overload Protection

o Resistance Temperature Device

temperatures, and provide both alarm and trip

)0 Transit Elevator/Escalator Consortium
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Instructor’s Guide

Elevator-Escalator — Motor Drive Electrical Systems

Module Length: 450 min

Time remaining: 200 min

E‘n{ REVIEW slide

REFER participants

Instructor’s Notes

In your own words:

REFER participants to t ourse book.
The TORQMAX F5 wi 3 [
frequency to 4kHz if
continue to provi

nt to the motor. Once
the output fr s above 3Hz or the
current dr@ps e levels listed below,

the carri uepcy will be returned to the
high u
Advance

e maximum stall current chart for

re |
0
lew chart with participants.
dvance
And here is the maximum stall current chart
for 160V
Review chart with participants.
Advance

Materials Needed

v PPT slide 64, 65, 66

Electronic Flectrical Systems: Motor Drive Elect

Motor
Protection
Devices

TORQMAXF5 — Load
Curren! t OP =

Systems

Motor Protection Devices
TORQMAX F5 — Load Current OP

e

Motor Protection Devices
TORQMAX F5 — Load Current OP

rgalienia g

)0 Transit Elevator/Escalator Consortium

v" Course Book
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Elevator-Escalator — Motor Drive Electrical Systems

Instructor’s Guide
Module Length: 450 min Time remaining: 30 min This section: 30 min (3 slides)  Section start time:

Materials Needed

In your own words:

% CLASSROOM \/PPT slides 73
ACTIVITY v'Quizzes

Administer quizze v Pencils
B INDIVIDUAL ACTIVITY

Instructor’s Notes \ > - i
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