Escalator Specific Electrical Systems

Course 209

PARTICIPANT GUIDE

)ﬁ Transit Elevator/Escalator Training Consortium




Escalator: Electrical Systems
nO)

. R
Participant GUJ{©

Transit Elevator/Escalator Maint@me Training Consortium

CO@ZOQ



ESCALATOR-SPECIFIC: ELECTRICAL SYSTEMS

REVISION INDEX

Any additions, deletions, or revisions are to be listed below.

%)
Q.
s@

EIEV'Slon Date Section | Description of Change Revision Autho
1. 08-25-2015 Flna_l edits of 10-31-2012 | Transport _ Learning
version Center - i Joyner

o

'v
N
V'

Q)\/
&
R

Xy

N4
O

v
\/
,Q\B

Disclaimerg 'ﬁmodule is intended to educate employees of transit agencies that have agreed to voluntarily
particip e Transit Elevator/Escalator Maintenance Consortium. It is intended only as informal guidance on the
matt ressed, and should not be relied upon as legal advice. Anyone using this document or information
prqvided/in the associated training program should rely on his or her own independent judgment or, as appropriate,
ééthe advice of a competent professional in determining the exercise of care in any given circumstances. The
Q{ nsit Elevator/Escalator Consortium, it’s participating agencies and labor unions, as well as the Transportation
earning Center, make no guaranty or warranty as to the accuracy or completeness of any information provided
A herein. The Transit Elevator/Escalator Consortium, its participating agencies and labor unions, as well as the
@ Transportation Learning Center, disclaims liability for any injury or other damages of any nature whatsoever, directly
QQ~ or indirectly, resulting from the use of or reliance on this document or the associated training program.
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HOW TO USE THE PARTICIPANT GUIDE

The purpose of the Escalator: Electrical Systems Course is to assist the participant in
demonstrating proper safety procedures and a working knowledge of the functions of various

Purpose of the Course Q.%
&

escalator and elevator components, controls, and assemblies. Q/
Approach of the Book § g
Each course module begins with an outline, a statement of purpose and objectives, n@ ist of

key terms. The outline will discuss the main topics to be addressed in the module& tst of key
terms identifies important terminology that will be introduced in this module. Ing objectives
define the basic skills, knowledge, and abilities course participants should b€ ahl® to demonstrate
to show that they have learned the material presented in the module. A i ey terms identifies
important terminology that will be introduced in each course moduleO
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ESCALATOR: ELECTRICAL SYSTEMS
MODULE 1: GENERAL ELECTRICAL SAFETY PROCEDURES

MODULE 1

e,
General Electrical Safety Procedures Q/Q‘

Outline Q/&

1-1  Safety Oversight Resources @
1-2  Electrical Safety @
1-3  Physiological Effects of Electrical Energy \0
1-4  Reducing Occupational Hazards Q§
1-5  Safe Practices O
1-6  Emergency Response é@
1-7  Summary O
Purpose and Objectives C)

The purpose of this module is to provide participants with d%@gpc knowledge of safety
procedures and to demonstrate best practice safety behagjers during the testing and maintenance
of vertical transportation electrical systems. \/

Following the completion of this module, the @pam should be able to complete the
objectives with an accuracy of 75% or greatgrN\)

Identify safety oversight sourceSA

Discuss and list the safety riﬁj%?avoiding electrical shock

Explain shock protectionQvu aries of energized electrical equipment

Describe the types of I@ hich may be required when working on live equipment
Describe several caL€e) of electrical burns

Demonstrate Lodkgut/Tagout (LOTO) Procedures

Explain th @\ﬁ for grounding of electrical equipment

Determin&angerous levels of electrical current as it relates to the human body
IderLt'Q/ General safety practices

Key T@ﬁs

) S»@roaeh Boundary

Elevator Industry Field Occupational Safety &

rc Blast Employees’ Safety Health Administration
\% Arc Flash Handbook (EIFESH) (OSHA)
A e American Society of e Lockout/Tagout (LOTO) e Personal Protective
Mechanical Engineers e National Electrical Code Equipment (PPE)
(ASME) (NEC) e Qualified Person
e ASME A17.1 e National Fire Protection e Ventricular Fibrillation
e Electrical Shock Association (NFPA) e Zero Energy State
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ESCALATOR: ELECTRICAL SYSTEMS
MODULE 3: ESCALATOR SAFETY CIRCUITS

The governor speed device is attached to the high-speed (input) shaft of the gear reducer, just
beyond the machine brake in the drive machine. It consists of a proximity sensor and pulsar disc.
The pulsar disc has magnetic strips that are evenly spaced within the disc. As the disc rotates,
these magnetic strips pass by the proximity sensor. As this happens, a signal is created and sent
to a switch. The switch has upper and lower set points to stop the escalator at +/- 20% of the

when no magnet is found.

@,9&

nominal motor speed. The signal is a square wave, ON when detecting the magnet and OFF &@

Figure 3.8 illustrates several speed sensing systems. § @

= 1L UL OQ’.\\

B
5 AMPLITUDE x
\ Y
PLC
?:Tg:{%ﬁ; PROCESSING FREQUENCY 6
(SENSOR)
3 4 OC)
1. Rotary Disk (Sp cgrﬁeel)
2. Shaft NG
3. Angle Sepa
4. Refere
5. Statip! etector (Sensor)
6. |nmA reuit (PLC Module)
7. w Signal (frequency corresponds to
\tta nal speed)
1 Q
OUTPUT

QJUCTWE PICKUP
SIGNAL \, (SENSOR)

K\ _
e

O f——
<<§ 7ol

D) ("

A\ PERMANENT
Q/ MAGNET
Q_ CORE
Q AIR GAP TOOTHED WHEEL

Figure 3.8 Examples of Speed Sensing Systems
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MODULE 3: ESCALATOR SAFETY CIRCUITS

Mechanical System Safety Circuits

systems of a transit escalator. This type of protection shuts down electrical power to the escalator

Mechanical system safety circuits are incorporated in the escalator to protect the mechanical 2%
drive to prevent extensive damage to the mechanical parts. Q/

The step upthrust safety device stops the escalator when a step is forced upward before enter@
the combplate. This device prevents the step from crashing into the combplate, causing dama

to the step, comb fingers and, possibly, other components. When the riser end of the stepds

displaced upward more than 5mm (0.20 in.), it will trip a lever arm on the limit switc

switch cuts off electrical power to the motor and brake, stopping the escalator befo QE@ step

enters the combplate with any load up to the brake rated load with the escalator ihg.

The broken step chain device cuts electrical power to the escalator motor @Jrake, stopping
the escalator in the event of drive chain breakage or excessive sag in eit the step chains.
This limit switch must be manually reset before the reset at the contr n occur. In modular
systems this device may be attached to the tension carriage in the truss of the escalator and
it will cause the escalator to stop if the tension carriage moves to forward or backward. The
modular system device consists of a plunger-type limit swi?@unted on a bracket attached to
the truss and a kicker that will actuate the switch if movegd tosfar in either direction.

Step lateral displacement devices detect when a s eriences a sideward displacement at
either side of the step riser or at the step chain ax& to wear or failure. Typically, this type of

device is a rotary-style limit switch. The switcR cuU§s electrical power to the motor and brake,
stopping the escalator and the limit switch e manually reset.

)
;y

NEMR o

\ [Z:mﬁl 1

O

Circuil 2

1 NC, 1 NO, SPDT

A\Q/Enclosed Switches Limit MAINTAINED CONTACTS
Switch with Wobble - Coil

Qg/ Spring Actuator
R

Figure 3.9 Mechanical System Safety Circuits
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