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Elevator — Wiring Systems
Instructor’s Guide

Icons Used In This Guide

Duration
, 30 Minutes
|' Fl REVIEW slides INDIVIDUAL ACTIVITY
120 Minutes
ASK B WRITE i
120 Minutes
itch i
% CLASSROOM ACTIVITY E Multimedia Switches 60 Minutes
5 NEC Code Compliance 30 Minutes
SMALL GROUP ACTIVITY REFER participants _ _
\ 6 Field Trip 90 Minutes
7 Summary 30 Minutes
@ Total Time: 480 Minutes
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Elevator — Wiring Systems
Instructor’s Guide

Overview
Materials

Purpose The purpose of this module is to: Mandatory ou have the following

Provide the participant with knowledge of the different werPoint Presentation

types of conductors and conduits, and installation Coursebook

techniques related to elevator maintenance. .

Quizzes
. Pencils

Objectives . Electrical Systems Based on the 2011 NEC
At the end of this lesson, the transit elevator/escalator traine . National Electric Code 2011
be able to: «  Conductor Selection Activity

. Use the correct tables from the National Electric
Code to properly select and size conductor

. Determine conductor voltage rating by the canducter

Optional You may also want the following for optional

insulation code activities:

. Select the proper size and type of gonduit a ing to . Chalk board with chalk, large paper with
electrical code marker, etc.

. Discuss the methods used f egnstallation of . Internet connection
conduit and raceways. «  Lab, simulator or out of service elevator

. Discuss electrical codegie
elevators traveling

ents with regard to an
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Elevator — Wiring Systems

Instructor’s Guide
Module Length: 480 min

Time remaining: 480 min This section: 30 min (6 slides)  Section s

Materials Needed

v PPT slides 1, 2

Eln/ REVIEW introduction slides

Elevator Electrical Systems
Wiring Systems
(MNEC Code Compliance)

Instructor’s Notes

rto making it all happen (And
thank Elevator Bob.com for the photo
ndgaption.)
ance
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Instructor’'s Guide

Elevator — Wiring Systems

Module Length: 480 min

Time remaining: 480 min

This section: 30 min (6 slides)  Section sgart time:

Eln/ REVIEW module objectives

Instructor’s Notes

In your own words:

In doing so, we will

- Use the correct tahles fr ational
Electrical Code to progerly select and size
conductors

conducto ode

methods used for the proper
jon of conduit and raceways

- Digcuss electrical code requirements with
ard to an elevators traveling cable

Advance

o ———
Outline

 Lise the cormect tables from the National Electrical
Code to properly sedectand size conductors

= Determine conductor voltage rating by the conductor
Insulation code
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Elevator — Wiring Systems

Instructor’s Guide _— 5
Module Length: 480 min Time remaining: 450 min This section: 120 min (30 slides) Section sart time:

Section End Time:

Materials Needed

In your own words:

|' REVIEW slide Covered Conductors are @ he most ‘/

infrequently. These conduetorsdise material

Covered Conductors

covering that has not¥een rated in terms of - Ol the ot ety

insulation. Whil t used often, when e s gy

+ When used, found in free air such as in

used it tend in overhead service Sl i
conducto f the lack of e e
accessibt ualified persons. The free
Instructor’s Notes air ey llows for greater dissipation
of heat.
nge
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Elevator — Wiring Systems

Instructor’s Guide
Module Length: 480 min

Time remaining: 450 min This section: 120 min (30 slides) Section sart time: Section End Time:

Materials Needed

v'PPT slides 12, 13

E‘n/ REVIEW slides common

Conductor Types

r REFER participants to recognized by the NEC. Unless specifically Mmoo Y
. Electrical Systems permitted, all co should be insulated. o p————
Based on the NEC 2011 The type of | ends on conditions S—
Figure 52, p. 156 | ahduse but they must provide e
’ oppositi esistance to flow of electricity
Instructor’s Notes and b ed to identify the rating. .
AdvaRnce
ave participants turn to p. 156 in
legtrical Systems Based on the NEC i s
dvla.mlzgwew figure 5-2 together.] v Electrical Systems
Based on the NEC 2011
13
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Elevator — Wiring Systems

Instructor’s Guide . 8
Module Length: 480 min Time remaining: 450 min This section: 120 min (30 slides) Section sart time:

Section End Time:

Materials Needed

In your own words:

|' REVIEW slide Insulated Conductor Deg @ Factors ‘/

include: Gandictis Tyoes

4 REFER participants to v'/Ambient temperatufe where conductor will ‘L“‘i‘;“":e“‘?:c‘*“"{“’:’

Electrical Systems (\)/perate s G N
Based on the NEC 2011, \/In_ter_nal h of current flow T ——
Figure 5-3, p. 157 Dissip SR )

Conductor Gonstruction
Cenductor Construction Material
Havéyparticipants turn to p. 157 in Sl
rigal Systems Based on the NEC reopperedomnem
11. 'Review figure 5-3 together.]

Instructor’s Notes

d nce YO Transit Elevator/ Escalator Consortium
onductor Construction Material can be v Electrical Systems
»Copper Based on the NEC 2011
»Aluminum
» Copper-clad Aluminum
Advance
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Instructor’'s Guide

Elevator — Wiring Systems

Module Length: 480 min

Time remaining: 450 min

E‘n/ REVIEW slides

Instructor’s Notes

In your own words:

Section 110.5 requires al gtors to be
copper unless otherwise sf
Disadvantages to thiSytype of material is the
expense and it regthgeS\additional vertical

raceway su

conductors include

. has the greatest strength, but
o work with and uses are limited
-hard-drawn: easier to work with, but
tensile strength of hard-drawn

ft-drawn: easy to work with and the most
versatile

Advance

))E Transit Elevator/Escalator Consortium

Materials Needed

v'PPT slides 16, 17

Conductor Construction
Copper Conductors
= Section 110.5 requires all conductors to be copper
unless otherwise specified by NEC
» Disadvantages
= Expense
= Requires additional support in vertical raceways

- Transit Elevator/ Escalator Consortium

Conductor Construction
Copper Conductors
Types
= Hard-drawn: graatest strength, difficult to work
with and uses are limited
= Medium-hard-drawn: easier to work with, but
lacks tengile strength of hard-drawn

= Saft-drawn: easy to work with, most versatile

- Transit Elevator/ Escalator Consortium
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Instructor’'s Guide

Elevator — Wiring Systems

Module Length: 480 min Time remaining: 450 min This section: 120 min (30 slides) Section sart time:

Section End Time:

E‘n/ REVIEW slides

Instructor’s Notes

In your own words:

Aluminum Conductors & @ s conductive
as copper, but considerably,less expensive
They are installed same as copper except for

termination, an ith joint compounds
to prevent re-

forming ddiring i ation. If oxide is not
preventee, 4 ion failure could result at
termin

Advance

-clad aluminum conductors are a
romise between copper and aluminum
increased conductivity and
termination of copper + lighter weight and
less cost of aluminum. Ampacity is selected
from same column used for aluminum.
Advance

opp

))E Transit Elevator/Escalator Consortium

Materials Needed

v'PPT slides 18, 19

[T T T ————

Conductor Construction m

Aluminum Conductors

« MNot as conductive as copper, but considerably
less expensive

+ Installed same as copper except for termination
= Made with joint compounds to prevent the cxide

from re-farming during installation

= If oxide is not prevented, insulation fadlure could
result at termination

- Transit Elevator/ Escalator Consortium

Conductor Construction

Copper-Clad Aluminum Conductors

* Compromise between increased conductivity and
termination of copper with lighter weight and less
cost of aluminum

= Ampacity is selected from same column used for
aluminum

- Transit Elevator/ Escalator Consortium
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Elevator — Wiring Systems

Instructor’s Guide
Module Length: 480 min

Time remaining: 450 min

In your own words:

|' REVIEW slide Conductors are either so
solid, we mean a si

Conductor Construction

r REFER participants to strand. By stranded We mean multiple wires. T i -
Electrical Systems The NEC provid specifications + i [
regarding th vs. stranded. " it
B_ased on the NEC 2011, @ s
Figure 5-6, p. 159 _ _ e e
[Have turnto p. 159in
Instructor’s Notes Ele & ®ms Based on the NEC v Electrical Systems
2011.\ReView figure 5-6 together.] Based on the NEC 2011

))E Transit Elevator/Escalator Consortium 17



Elevator — Wiring Systems

Instructor’s Guide
Module Length: 480 min

Time remaining: 450 min

E‘n/ REVIEW slide

allowable ampacity i : ey |
be classified as dr mp, or wet. A wet e
condition can m ation that is always s
wet. Depen instation type, ampacity e =N
adjustme equired N— - E

Advanc
Instructor’s Notes \

))E Transit Elevator/Escalator Consortium 24



Elevator — Wiring Systems

Instructor’s Guide
Module Length: 480 min

Time remaining: 330 min

Materials Needed

v'PPT slides 49, 50

E‘n/ REVIEW slides

£ REFER participants to
Electrical Systems _
Based on the NEC 2011, those install

Figure 7-5, p. 256 pole sho
feet.

vato Electcal Systems Wrwng Systems
Wiring Methods
Underground Installations— 300.5
Protection |

|||||||||||

Ehewator Electrcal Systems Wirng Systems
Wiring Methods
Installations— 300.5

Instructor’s Notes
Haveéyparticipants turn to p. 256 in
rigal Systems Based on the NEC
11. 'Review figure 7-5 together.]
d nce B Transit Elesator, JEscaator Consortiu -

uried splices and taps are permitted without | v Electrical Systems
the use of a splice box as along as splicing Based on the NEC 2011
materials are identified and listed per
110.14B.
Advance
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Elevator — Wiring Systems

Instructor’s Guide
Module Length: 480 min

Time remaining: 330 min

Materials Needed

In your own words:

7 Lets see what we have le@
ASK -
]

v'PPT slide 80

Eewaton Eloctrical Systems Wiring Systems
Wiring Methods
Knowledge Check

L. Article 300 covers. the fallowing wire methods:
(check all that apply)
a. Protecting Installed undarground conductors
b Sexuring fire-resistant-rated walls
€. Wirlneg for factory-assembled control equipment
d. Toxc fuume spread prevention in event of fire
Arswer: a., b, d

Y0 Transit Elevator/ Escalator Consortium

Instructor’s Notes o
ICfume spread prevention in

ent'of fire

all on participants for answer
ance once given the correct answer
nswer: a., b., d.

Advance
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Elevator — Wiring Systems

Instructor’s Guide .
Module Length: 480 min Time remaining: 30 min This section: 30 min (3 slides) Section sart time:

Materials Needed

In your own words:

ﬁ CLASSROOM \/PPT slides 115
ACTIVITY v'Quizzes

Administer quizze v Pencils

B INDIVIDUAL ACTIVITY
Instructor’s Notes \

))E Transit Elevator/Escalator Consortium 893
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