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Overview 

Purpose The purpose of this module is to: 

Objectives  

At the end of this lesson, the transit elevator/escalator trainee will 

be able to: 

Materials  
Mandatory Make sure you have the following 

Optional You may also want the following for optional 

 activities: 

3 

 Provide a brief overview of motor drive electrical 

systems – from motor overload protection to motor 

drive programming parameters – used in a transit 

elevator and escalator system. 

 

• PowerPoint Presentation 

• Coursebook 

• Quizzes 

• Pencils 

   

 

• Chalk board with chalk, large paper with 

marker, etc. 

• Internet connection 

• Lab, simulator or out of service elevator 

• Lock-out/Tag-out items 

• Motor protection devices 

• Identify methods of disconnecting main power 

• Demonstrate ability to disconnect main power  

• Locate and record the operating parameters for a given 

AC drive unit at your authority 

• Identify the different types of electrical motor protection 

devices 
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Elevator-Escalator – Motor Drive Electrical Systems  

DO SAY Materials Needed 

Instructor’s Guide 

In your own words: 

Instructor’s Notes  

  

4 

Module Length: 450 min  Time remaining: 450 min  This section: 30 min (14 slides)    Section start time: ________ Section End Time: ________ 

Welcome to the course on Motor Drive 

Electrical Systems. 

Advance 

 

Riders depend on us. Here is an example of 

an early type of disconnecting means – 

something we will be talking about in this 

module. 

Advance 
 

 

 
 
 

 

PPT slides 1, 2 
REVIEW introduction slides 
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Elevator-Escalator – Motor Drive Electrical Systems  

DO SAY Materials Needed 

Instructor’s Guide 

In your own words: 

Instructor’s Notes  

  

8 

PPT slide 6 ASK:  What is a motor drive? 

Allow participant to discuss possible 

answers. 

Motor drives are electronic units designed 

specifically for applications where motor 

speed control is required. There are two types 

of motor drives, AC and DC.  

Advance  Both drives use solid state 

components 

Advance   to control motor direction, speed, 

and motor acceleration/deceleration time.  

Advance  AC drives are designed to control 

three-phase AC motors while DC drives are 

designed to control DC motors. 

Advance 

 

 

REVIEW slide 

Module Length: 450 min  Time remaining: 450 min  This section: 30 min (14 slides)    Section start time: ________ Section End Time: ________ 

ASK  
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Elevator-Escalator – Motor Drive Electrical Systems 

DO SAY Materials Needed 

Instructor’s Guide 

In your own words: 

Instructor’s Notes  

  

9 

Module Length: 450 min  Time remaining: 450 min  This section: 30 min (14 slides)    Section start time: ________ Section End Time: ________ 

Why would one prefer an AC drive and  

motor over a DC drive and motor? 

REFER participants to section 2-1 in  

their course book.  Allow them a few  

minutes to read over.  Discuss possible  

answers. 

Advance 

 

AC drives are often referred to as 

adjustable or variable-frequency drives and 

are the most commonly used drives in 

escalator and elevator systems. AC drives 

are easily configured to vary the speed of a 

three-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 

PPT slides 7, 8  REVIEW slides 

REFER participants to 

Course Book 2-1,         

Overview 

 

 Course Book 
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Elevator-Escalator – Motor Drive Electrical Systems  

DO SAY Materials Needed 

Instructor’s Guide 

In your own words: 

Instructor’s Notes  

  

14 

   PPT slide 12 Lets see what we have learned so far: 

Name at least 4 functions of a motor drive. 

  
Call on participants for answer 

Advance for the correct answer 

Possible Answers: 
Overload protection 
Motor speed control 
Motor acceleration/deceleration time 
Motor torque compensation 
Various stopping methods 
Fault monitoring 
Programmable set speeds 

  
Advance 

 

Module Length: 450 min  Time remaining: 450 min  This section: 30 min (14 slides)    Section start time: ________ Section End Time: ________ 

ASK  
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Elevator-Escalator – Motor Drive Electrical Systems  

DO SAY Materials Needed 

Instructor’s Guide 

In your own words: 

Instructor’s Notes  

  

15 

   PPT slide 13  Jim would like to know the types of 

information found on a motor drive display.  

What would you tell Jim? 

 

Call on participants for answer 

Advance for the correct answer 

Possible Answers: 
• Motor voltage 
• Current 
• Frequency 
• Drive temperature 
• Motor and circuit fault conditions  
• Ground faults 
• Phase loses 
• Advanced programming features 
 

Advance 

 

Module Length: 450 min  Time remaining: 450 min  This section: 30 min (14 slides)    Section start time: ________ Section End Time: ________ 

ASK  

PREVIEW O
NLY



Elevator-Escalator – Motor Drive Electrical Systems  

DO SAY Materials Needed 

Instructor’s Guide 

In your own words: 

Instructor’s Notes  

  

20 

PPT slide 17, 18 Advance  Apply lockout/tagout devices in 

accordance with policy.   

Advance  Test each phase conductor using 

adequately rated voltage detector. 

Advance  And ground phase conductors 

where the possibility exists for induced or 

stored energy. 

 

ASK:  What do we know about 

lockout/tagout?   

Allow participants to share possible 

answers. 

ASK:  What is a zero energy state? 

Allow participants to share possible 

answers. 

Advance 

REVIEW slide 

Module Length: 450 min  Time remaining: 420 min  This section: 50 min (14 slides)    Section start time: ________ Section End Time: ________ 

ASK  

PREVIEW O
NLY



Elevator-Escalator – Motor Drive Electrical Systems  

DO SAY Materials Needed 

Instructor’s Guide 

In your own words: 

Instructor’s Notes  

  

21 

PPT slide 18 Disconnect refers to the act of interrupting or 

causing an opening in an electrical circuit. In 

addition to turning off whatever load is 

consuming this electricity, disconnecting 

allows for the isolation of the downstream 

circuit for purposes of inspection and 

maintenance.  

Advance 

 

REVIEW slide 

Module Length: 450 min  Time remaining: 420 min  This section: 50 min (14 slides)    Section start time: ________ Section End Time: ________ 

ASK  

PREVIEW O
NLY



Elevator-Escalator – Motor Drive Electrical Systems  

DO SAY Materials Needed 

Instructor’s Guide 

In your own words: 

Instructor’s Notes  

  

26 

PPT slide 24  There is always a possibility that the voltage 

meter in use can be defective. A meter failing 

to indicate voltage on a live circuit could lead 

to serious consequences. Following these 

steps will help ensure that you're never misled 

into a deadly situation by a broken meter. 

While this may seem excessive, it is a proven 

technique for preventing electrical shock. 

Always remember -  

 Check to see that your meter indicates 

properly on a known source of voltage. 

 Use your meter to test the locked out 

circuit for any dangerous voltage. 

 Check your meter once more on a known 

source of voltage to see that it indicates 

as it should. 

 If you ever have reason to doubt the 

meter’s reading, use another meter to 

verify the results.  Advance 

 

REVIEW slide 

Module Length: 450 min  Time remaining: 420 min  This section: 50 min (14 slides)    Section start time: ________ Section End Time: ________ 
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Elevator-Escalator – Motor Drive Electrical Systems  

DO SAY Materials Needed 

Instructor’s Guide 

In your own words: 

Instructor’s Notes  

  

27 

   PPT slide 25  Lets see what we have learned so far: 

Check appropriate steps to achieve an 

electrically safe condition. 

 Operate car without load 

    Visually verify all blades of disconnecting 

devices are fully open or withdrawn  

    Transfer system to standby power 

    Determine all sources of electrical supply 

    Ground phase conductors where 

possibility exists for induced or stored energy 

Call on participants for answer 

Advance for the correct answer 

Module Length: 450 min  Time remaining: 420 min  This section: 50 min (14 slides)    Section start time: ________ Section End Time: ________ 

ASK  

PREVIEW O
NLY



Elevator-Escalator – Motor Drive Electrical Systems  

DO SAY Materials Needed 

Instructor’s Guide 

In your own words: 

Instructor’s Notes  

  

38 

PPT slide 38 REFER participants to their course book. 

The LED display on the Digital Operator 

consists of five digits and their significance. 

You can see here the  

Advance  

Parameter identification 

Advance 

Parameter group 

Advance 

Parameter offset 

Advance 

And Parameter number 

Advance 

 

REVIEW slide 

Module Length: 450 min  Time remaining: 250 min  This section: 50 min (20 slides)    Section start time: ________ Section End Time: ________ 

REFER participants  

 

 Course Book 
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Elevator-Escalator – Motor Drive Electrical Systems  

DO SAY Materials Needed 

Instructor’s Guide 

In your own words: 

Instructor’s Notes  

  

39 

PPT slide 39, 40  REFER participants to their course book 

and the table for Basic Parameter 

Programming. 

 

In your course book is a sample of some 

basic programming parameters for one of the 

six TORQMAX parameter groups.  

Advance  

The structure of these groups is comprised of 

assigned letters and number ranges. For 

example, the letters LF apply to parameters 

that allow the user to program the drive for the 

given job specifications such as motor data, 

mechanical data, and speeds. The assigned 

parameter groups and number ranges are 

listed in the following table. 

Advance 

REVIEW slide 

Module Length: 450 min  Time remaining: 250 min  This section: 50 min (20 slides)    Section start time: ________ Section End Time: ________ 

REFER participants  

 

 Course Book 
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Elevator-Escalator – Motor Drive Electrical Systems

DO SAY Materials Needed 

Instructor’s Guide 

In your own words: 

Instructor’s Notes 

  

48 

   PPT slide 49 Joe needs to learn how to save parameter 

values.  What would you tell Joe? 

Call on participants for answer 

Advance once given the correct answer 

Answer: 

If the parameter value is changed, a point  

appears behind the last position in the display.  

The adjusted parameter value is permanently  

saved when ENTER is pressed. The point  

after the value disappears to confirm. 

Advance 

Module Length: 450 min Time remaining: 250 min This section: 50 min (20 slides)    Section start time: ________ Section End Time: ________ 

ASK 

PREVIEW O
NLY



Elevator-Escalator – Motor Drive Electrical Systems  

DO SAY Materials Needed 

Instructor’s Guide 

In your own words: 

Instructor’s Notes  

  

49 

PPT slide 50  ASK:  What do we know about motor 

protection devices? 

Allow participants to share possible 

answers. 

Advance 

Motors are constructed to operate under 

conditions for which they were designed. For 

example, if a piece of machinery requires 

three horsepower to operate, a motor with a 

three horsepower rating is required to provide 

the mechanical power for the operation. 

Escalator and elevator motors are connected 

to control 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 

REVIEW slide 

Module Length: 450 min  Time remaining: 200 min  This section: 50 min (20 slides)    Section start time: ________ Section End Time: ________ 

ASK  

PREVIEW O
NLY



Elevator-Escalator – Motor Drive Electrical Systems  

DO SAY Materials Needed 

Instructor’s Guide 

In your own words: 

Instructor’s Notes  

  

56 

PPT slide 56, 57  Most new installations use  

Advance  microprocessor-based motor 

protective relays which can be  

Advance  programmed to provide  

Advance  both overload and short-circuit 

protection.  

Advance  These protective relays often also 

accept inputs from resistance temperature 

devices 

Advance  imbedded in the motor windings 

(usually two per phase)  

Advance  and the relays are capable of 

displaying the winding and motor bearing 

temperatures, and provide both alarm and trip 

capability.  

Advance 

 

Here is a resistance temperature device. 

Advance 

    

  

REVIEW slide 

Module Length: 450 min  Time remaining: 200 min  This section: 50 min (20 slides)    Section start time: ________ Section End Time: ________ 
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Elevator-Escalator – Motor Drive Electrical Systems  

DO SAY Materials Needed 

Instructor’s Guide 

In your own words: 

Instructor’s Notes  

  

62 

PPT slide 64, 65, 66  REFER participants to their course book. 

The TORQMAX F5 will drop the carrier 

frequency to 4kHz if necessary to be able to 

continue to provide current to the motor. Once 

the output frequency rises above 3Hz or the 

current drops below the levels listed below, 

the carrier frequency will be returned to the 

higher value. 

Advance 

 

Here is the maximum stall current chart for 

203V 

Review chart with participants. 

Advance 

And here is the maximum stall current chart 

for 160V 

Review chart with participants. 

Advance 

 

REVIEW slide 

Module Length: 450 min  Time remaining: 200 min  This section: 50 min (20 slides)    Section start time: ________ Section End Time: ________ 

REFER participants  

 

 Course Book 
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Elevator-Escalator – Motor Drive Electrical Systems  

DO SAY Materials Needed 

Instructor’s Guide 

In your own words: 

Instructor’s Notes  

  

68 

   PPT slides 73  

 

Administer quizzes. 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Module Length: 450 min  Time remaining: 30 min  This section: 30 min (3 slides)    Section start time: ________ Section End Time: ________ 

CLASSROOM 

ACTIVITY Quizzes 

 Pencils 

INDIVIDUAL ACTIVITY 
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