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‘.JQT * The 0epartmEnt of Commun]ty Col]eges and the State. Board of

. ) : Commun1ty Colleges encourage the institutions in the System to main-

- . tain high-quality educational standards to assure that those who -

L g avail themselves of the educatfonal opportunities offered in the

- System are prepared to meet the requirements of the’jobs for which-
they train. To assure high-quality educational programs the State
Board has instructed the Oepartment to assist the institutions in

D the deVelopment of . the competencies for each educational curriculum.

: " This document presents the Job opportunities and competenc1es
) ident#fied as those appropriate té the Electrical- Installation and
Maintenance curriculum offered in the Communit College System. The
»  materials included are the. results of the involvement of employers,
' employees, and educators o '
" This mater1al is to be cons1dered as a minimum standard The
material should provide guidance as ‘a model to assist the curriculum
planners in the institution in the development of the curriculum.
Each 1nst1tution.offbn1ng an Electrical Ingtallation and Maintenance
curriculum.is encouraged to organize and- 1nvolve an. advisory
commi ttee composed of employers and emp]oyees in the elegtrical
constructign industry in the adaptation of these mater1als to the
s area being served. X
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L CHAPTER T+
' INTRDDUCT IDN

. In 19?6 the Program Development Section (now the Dccupat1ona1 Pro-
gram Serv1ces Section), Department. of Community Co]leges, designed a
competency-based curriculum development project using the ‘task analysis
technique as a proposal for the development of’ techn1ca1 and vocational -

4 ,curriculums offered in .the Community Collsge System, : This project was
, designed ta involve employers, empioyees, and-ediucators through the
use of surveys, curriculum committees, and advisory committees in
determ3n1ng the jobs and competencies for @' given curriculum under
s udg;H "The task analysis technique.produces a model curriculium and
‘ggidetines based upon iftput from employers, employees, and educators-

W 1ch inst11ut1ons can use in estab11sh1ng or evaluating their curriculum.

In determ1n1ng curr1Cu1ums to be stud1ed as a part of- fhe competency-

“ based pqrriCu]um development project, the'Electrical. Installation and
Mdintenance curriculum was choien because of recentarap1d -changes im the
indistry. Since:the early 196D's, Electrical Installation and Ma1ntenance
C rg}culums hive béen offered in the System. These curficulums were
.delsigned to’prepare individuals to enter employment-with electrical
contracting firms as advanced-level apprent1ces with the basic- Sklfls and

knpwledge of eleqtrical installation. Each program throughout the System

hap .striyed to be responsive to the needs of local loyers and '

sg¥p abreast, of*ghanges .in the fndustry. In recent years, some of these

cupriculum £o assurg:that students }eaving the program have sk1115 and
know1edge app11cab1e to today s emeoyment’needs

T s

-” METHODOLOGY DF CURR{QULUM pEVELDPMENTI?RDqEEI B

Y .
‘Procedure:, . . g, e o
\ Las .o Rl PR )
-+ " Gompetencies necesggrygfor successful employment in electrical
~installation and maintenancé occupat1ons wer&Ptdentified as a_response
“to the fo1low1n2;concerns ) '

»

rJ

~1Qualaty instruction that assures that an
a’ éorr1cu1um s prepared for employment
.”/AstlcuTatlon between secondary gpd post secondary vocatlonal—
techmcal currlculums., ] . LY
3;‘ fnvolvement 6f emoTﬁyers, employees and educators in curr1cu1unﬁn
o deVelopment and )

4, Assurancemthat currlcula are.up-to- date n accordance Nlth .?:'
. currept job- techn®logy requireﬂhnts g . 40

- \
In response to these copcernthhe ‘eurriculum revision process
provided (1§-a validated Tist of career (Job) opportunfties for which the

N\

5,

-1
N e,

- : . ~f1() N e

AR TS .o ! . - 1
* L3 Lo * "

6 nges«havq_deveipped at .3 pace that has made,f/ necessary to review.the -

:Eiiyidual comp]eting_‘.ﬁ ’

e

*




, N _ ‘
T, currieulum. provides training and educatrog, (2) the tasks performed by
~ employees in each job; {3) a list bf -competencies and evalyative criteria
v essent1a1 to successfu])performance on ‘the job; and (4} 2 model curriculum.
> > N - . ‘
ﬁhases ) re L . — y .
< The procedure for conductxmg this® proJect was accomp11shed 1n -five
phases s ‘na Ce

Phase I  of the proaect 1dent1f1ed the curr1cu1ums for which'-
o S competencies werg to be:- developed. Electrical .
-« \* ’* Installation and -Maintenance, V-018, was selected from
‘ : © " the buildifng trades. currigula currently offered in the
./ % NorthnCarolina Community Gollege System.
‘Phase II  of the proJect was a. search for ex1st1ng competency-based
curriculum materials. These materials were used as-

'-“resources in writing -the materia]s herein.

"

y .: . Phase 111 of*the‘proaect‘ident1fied,and va?idated';he carger oppor-

tunitiés (job titles) currently used by “the eléctricians.
~ ., The career opportunities were identified from the- ,

- ) D1ctionarx_of Occupational Titles and .by’ employers,‘and-
-, . ", validated,through a career, opportun1ty survey of‘emp]oyers

)P

A?ob analysis was made to determjne the tasks the person performs
.{a carrying out the functions. oP the Job. L N

. Phase IV of the project analyzed*each task to. determ1ne ngcessary
P competenc1es and cr1ler1a for measur:ng performance

- . * Phase ¥ ‘ of the project was. the developmenﬂ'of a curr1culum mode]
a7 . ] . and suggested'qoidelines for the currzculum

o

CAREER oppgnrunxtv SURVEY ® - N

>

. -first phase in which emplayers,.employees, and instructors in the
-Gommunity College System weire-directly invo]ved in the proaect A survey
_was conducted to identify job titles appropriate for this curriculun and.
' to identify employment opportunities within North Garolipa. A curriculym
."committee of instrictors proyided information for preparation of the )
survey and helped identify the subjects of ‘the survey. The survey ‘Was
sent o electrical contractors (See Appendix A for examp]e of survey ﬁ

The fo]lowing iob txtles were surveyed and determ1ned to be appro- .
priate. 'The descriptions given below are taken from the Dictionary of
Occupational Titles, Fourth Edition. )

- 828.261- 014 Eth;RICIAN APPRENTICE {any ind.) (see APPRENTfEE ‘any ind.)

L}

A worker 'who learns, according to written or oral contractual agree-
ment, a recognized skilled craft or 'trade requiring ‘one or more Years of
on-the-job training through job "experience supplemented by related

Q ) . % . ? . : 11

“ W L + . Q ] .
ERIC .~ . - O - e
L . . . A - —— . » ) . '
E gl Aruiox provia . " - N M .

Phase III’of the project the career opobrtunity survey, was the.n

' -
-
. - 1)
-
N L3
: i

instruétion, prior to being sonsidered a qualifﬁed skilﬁed worker. figh
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© «0f the mSu;ozmmm ~These commit

-
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school -or <onmndo=md mn:om& education. Hm ownm: a u1m¢ma:dmdﬂm for entry

into an apprenticeship program. Provisions of apprenticeship .agreement -
1mn=im1d«.d=n~=am length of apprenticeship; a progressive scale of wages; .
work processes to bé taught} -and amount of instruction in subjects 1mqmnmn

" to the craft or trade, such -as characteristics of materials used,
physics, mathematics, estimating, and blueprint reading. Apprentice-’ Y
ability af a particular craft-or trade is best evidenced by its .accepta- -
_biTity for registration & a trade by a State- mvwﬂmsndnmm:du agency or
the mmamnmd Bureau -of Apprenticeship mzanﬂmdnusm Generally, where
maﬁwozmmm are-represented by a c:moz apprenticeship programs come, under .
" the guiddnce of joint apprenticeship compitters composed of represen-
tatives.of the employers ‘or the. mavdowmﬂ assaciation m:a.ﬂmvﬁmmmm&mng<mw
mmmm may determine nmeed for lapprentices o’
in a donmgdnw egtablish’ minimum apprenticeship standards of education, "
experience, a nqmgzdsa u: instances where ‘Committees do.nbt: exist, )
apprenticeship agreement is ‘made between apprentice and maﬁdozmﬂ or
an émployer group. The title, APPRENTICE, is often loosely'used as a
synonym for beginner, HELPER {any ind.}, or TRAINEE (any ind.). This
* practice is technically incorrect and Teads to confusion in determining
what is meant. Jypical classifications for apprentices are BLACKSMITH
APPRENTIGE (forging); 3>n=Hz_ma pvvnmzqanm Aamn: shop); and, wrczmmm . .

pvwxmzqanm Anosmn ). . , .

+

’

I..
tp
L]

- ~
D . -

wmo 684-022° mrmﬁqunH>z HELPER {any ind.) tuﬂmﬂ =m|wm1

tools. -

- Assists mrmnquanz ny ind.) . no dzmﬂmﬁd and 1mum41 electrical
‘wiring, fixtires, and égGipment, wmﬂmoﬁadsn any combination of following -
tasks: mewcﬂmm tuts, and bends wire and conduit, using rufer and hand-<*
Drills holes for.wiring, using power drill, ’
wiring through operfing.
dbjects, such as yiring, conduit, and motors. Performs minor ‘repairs, .
such:as, 1mud~nd=o fuses, light monrmnw. bulbs; and switches, using hand-
-"tools. Maintains\tools and. equipment "and keeps supplies and parts in

.

and -pulls or pushes .
Assists in- 11fting,- ﬁomdn*ozwsn. and fastening . .

. order.

Disassemhias’ defective electrical equi

ent, -such as.motors,, . - °

2

o

using handtools. -Performs other dyties as anwn bed under HELPER {any -

ind.
- ™

’

- 3 . b = . ] L

w_mzm dm%m ocn szemdqmmzn.ﬂmumdﬂm suﬁazm..mdmnnﬂdawd muxncﬂmm. L
muumﬂmﬁcm. and nc=n1q4 mn=4u5m=~ Plans new or 5omﬁmﬁma installations fo
- " minimize. waste of materials; provide manmmma+o1 wcncﬂm maintenance, and |,
avofd unsightly, “hazardous, aid unfeliable wiring, consistent with speci- ...
fications and local mdmnﬂﬁdnmu codes. . Prepares sketches "showing donmnao:r. -
-.of wiring and matdnamzn or follows auﬁmwmsm or blueprints, insuripg that
. .concealed wiring is_‘in§talled before noauamwdoz of future walls, .nmd_“bom.
.,.mza *dooﬂuae M mwﬂmmvﬂncnw bends, threads, mmwmavdmm and azmnmddm.=_;. .
- &lectrical- condd3t, using such¥tools s :mnrmmz. pipe threader, and con- .
duit- bender. “*Pulls wiring nzﬂocn: conduit, mmmﬂmnmq by, mrmnqunahz = ’
HELRER (any.ind.). Splices witing by stripping insulation from: termingl -
leads with knife gr pliers, twisting or soldering wirey nqa@n:mﬂ.,mzm.
" .. apply$ng’tape or nmqaﬂamd‘nmum. Connects,.wiring to Tighting fixtures m:m
- power mpﬁduamzn. using :wannoodm; _umﬂwdgw control and awmnﬂuacn;ozx X

. b : f . . v - .

;
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i A . ap atus, such as smtches, re{lays, and c1rcu1t breaker panels, T

ot .- fa ing th plage with ‘screws oF-bolts, using ‘handtools and power .

. Tt ., toels. Gonnects power cables: ;.9 ‘equipment, such as -ejectric range or )
L = - mo#, and installs grounding Yeads.<: Tasts-continuity of circuit to :
o }’ : ipsure electyical, compatitfihty :and” safety of components, using testing * -
YA 1ns‘tr,uments, such- as ohimeter; .battery and b zer, and oscﬂ]escope oL

. ?;.,‘,- 35;&*\!35 functioning of rﬁstalled equipgment o¥* system to detect hazards | "
A "’ “and; ; peed--for adjusﬁrlénts relocatioh or replacement. May repair. faulty -
T tequlpment. ‘systems” [ELECTIHCAL PAIRER (any.ind.}]. ‘May. be required

' " t6 Hold Vtrdese. May.cut and. weld steel structural members, using - ..

C a7 Figmetutting a%i Welding.equipment. May be desigrhated accordmg to
- e work location‘ MINE ELEC.TR,ICIAN (m‘irring- & quarr-y'lng)

5 Thesurves results ndicatsd that oppartun'tms exjst for. the b s
titles surveyéd.” In-addition, otfier ;]ob trtles wer’d- sugges"l:ed (See.

o Appendm A for résu]ts of‘ survey - o .
- it s .s‘, > o~ N . IJ.“.,
= , AP g A S ' , .
e TasK ANALYS‘IS peocsss‘m- ¥ - o
E'.. - ‘ ) ' . ':‘.. "' Q.\\ ' ) " . " 'fr’ Y. "m .?\“"“.: " l- * ' """.‘ :... ' Ly i
- . Th"e task; listmg was prepared using the, results, of the carrefen, -
o '--opportunigy :survey to.determine the, jobs” tg be’ examfned Ihe perfdr— N .
. mance of ‘these jobs was analyzed, to- determ?ne the generaT tasks ex‘ecuted :
S... "% on the job. These tasks were. or§an1zed into, broad task -areas and’ "
FE ‘Specific sub-tasks were written for each task . _ ‘ \ - '
' ._3- A competency statement was then” written for dach task’ to 1ndicate the _' . -
degree of proficiency to which®a task must be performed. Criterion mea- . e
. sures weré written to gstablish standards- to bQuSed to judge competence ' e

‘ _1n perfomance ofa*task - . . oo "

Tie pompleted'task list1ng, competencies, and criterion measures o
were presented. at a workshop for electrical instructors from commsnity . ° e
.colleges and technical instgtutes/colleges offering the Electrical :
- Installation and Ma%ntenance curriculum, Twenty-two instructors - . . .
attended, represent ng 44% of the, schools offering this program. (43 :
schools, 19 represented. ) (See Appendix B for workshop: program, )

TJlese instruc’tors were-asked to evaluate the tasks, sub-tasks,
eompetencies and criterion measures. The evaluation included the . T .
.fol Jowing: ‘ . e

‘1.- Analysis of task -areas, tasks and sub-tasks to determine if \
tﬁéy were appropriateand necessary. , ] K

. 2. Analysis ‘of competencies and criterion 'measures to deternnne
" . if they were relevant to tasks

7'( 3. Khalysis of suggested courses in curriculum model to determine '_ ) Y
A which tasks should be taught, in which courses. , ;

Fhe = ]
. . - .
. .
. R 0
. -
-
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" The task 11§t1ng w1th sub—tasks, competencies -and crlter1op easures -
.presented in Chapter 11. and the task list1ng by courses in-Chapter Iil.
are based upon the instructors' eﬂpluatlons and ‘recommendations. Even’
though there 'was, not unanimous agreement on all parts of the task
“analysis; -the task 1isting that is used-in this manual reflects. as

nearly as possible the suggestions and ideas of the instructors at the

eva]ug}ion workshop
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e o : S ﬁtHAPT I R e
T e R

w.. R TASWALYSI’S"‘ e TN Ny

LAt Ll Y P S -
S B e |
£ . ;’l - = The fcvﬁomng hstmgs ef’ ta?}fs“ sub tASks, compefenc"fes, 1 %

‘cgiterion méasgyres are intended' 10 se{‘ve as guides in- devehpl ) )
revisfng a curriculum.- Each 1nst1tutafon should very careftﬁ review thép i“"‘v‘ %

" ‘task anaiyses. “Jhey should. then involve. af active agvisory Gomnittee ~:"

B "of .employers and" employees from the area.the mstﬁm:mn ser'viles to .. 3 s-f

R ", .. advise them:in plannifg.th& curriculum, T-he adv:sory 1ttee Jcan give 4 v
N . adwee on-oreganizatfoﬁ -and emphasis to be placed on a" ask afd-‘can 2, - L T

..y .- . help’to decide on the hjerafthical order of. importape@ifop: teaching 2ach ~ -
T ) task. The fnstructors should detem1m the coursgs. to ‘t ugh? the . & .
% J sequence and lengtb of the coqrses"ﬂ'gnd w‘hu:l;s tag.ks are to‘-be ta ht in ~ae T,
~ . - 'Jd A . " . ' '1' et
EC Each course . R : - . R
Al _ . ] ] . “a “H, SRR T

L o Tasks N '., A ' “,,“’.c R '1'. o . N

‘, - The task 11st1ng 1ndicateq the, expectatwns of the emgsloy'er . The D S
E’ﬂ% t.ask analysis pr'omdeé to’. t.j;e edm?ﬁf.or the lnfor‘ma{ii -.tos e
o detEr'mme the knouledge and’ sk1l1§ ;ﬂ be taught

’*.’ . W % Vg s S e d
o /j‘ el -n.i-ser' d1&gramsg gnefof a typ1ca1 house and one’ of a ﬁymcal’)\ :, L
. ’ pf'fant" were used as the basis for Jetermining Lhe task Areas and»d:ﬁe_ i <.
o T T - sequencé -fon J;he ‘task analy§is. » Thege ‘task areas), bEg‘inri‘ing with the .7 L
Y W ~5Erv—fb.e Rranc » were. hen u ed to deve?bp the tasks’ neees,sqr tﬁ"’ : \-;7 A
/- . . ~complagR’ v ‘rﬁstal}atfan s1mi1ar r'I:o» the, d‘iagram on. he:* o

i‘foﬁowjng p* %lx{% e ‘?;:“ § ’ \‘ ‘1"

’ ) L
RS . e %
L] *1q

Competenczes

Each task was restated as competency statement Th'e‘comi:net. ncy
" statement defines the degree.  of §ccuracy and/or-proficiency the em loyee'
“should attain in per'formng the s1gned task. .The competencies, a

. .necessary for the employee to be successful on the job. The _employee
' should be able to perform the task at the competency leve) as measure
by the® cr'1ter‘mn. -

d . Cr'ﬁ:er'ions L BEERRT T )
4
° L, The cr'1ter'wns .fml each comped:ency were ;stated as a measure of
P what thé employee can do in“carrying out, the assigned task to the level. -
- of competency ated. These criterions are used to judge success or 2.
' degree of acc y to which the assigned task js performed. They
. . were written.to refTect. the cr‘1t1ca'| performance standards for the
ST competency, L

-
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_ 1 N J L o . « Y |.,‘ . - ) . N .
. " TYASK AREA: " Service Entrances \. >
] - TASK A-11: ',Install service-using metallic conduit and wire, a

. SUB-TASKS: B

+

‘ . L Locate servich at%achment poxnt on building.

2. Route conduit from attachment point to serv1ce entrance .
equ1pment N .

3. Measure, cut, thread (where necessary) and ream condu1t and
make bends and offsets as necessary to fit the bu1ld1ng ) .
structure. (Locate position of hole with plumb bob for Tk
conduit to 90 through roof 1f service-conduit .is overhead. )

Y 3. Fasten conduit to bu1ld1ng strﬁcture and plumb. v
- 5. Install.weatherhead on conduit. (Install f1tt1ng for under-a*
. s ‘ “ground service if required.}) -
) 6. Install condu1t terminals - Locknuts and bushings - at meter
: . ~ box and at.service entrance ‘equipment. * %
X ’f "_ “( 7. -5e1ect, measure, cut and mark 1dent1fy phase and neutra1
. T conductor ’ ) , , : )
.. , 8.. Pull conductors into condu1t 1nc1ud1ng any bond1ng conductors I /
ol e, : 7 "if pecessary. - . . .
. i - & . ) - _ . . . . .
I~ .. - U e Inst@il proper ground1ng : ‘ : .
T o - .. .a. 'Instal} the proper, Fi%t ings with1n the meter\box o
R ‘ , ) and within the serV1o§ entmahce equipment . - A
a -; be 'Mark and‘identify the grounding electrode conductor v ¢
e v e Lnstall the 'properl y si‘Zed grounding electrode conductor -
f- - M - . vl '\-..’ L
S SO > 7 d\\_Connect the ground1ng conductor to the\§§ound1ng fltt1ngs y
P S and to'an approved ?round1ng electrode system

L 710, Connect proper conductor to the proper termina]

R “, )
T LRI § Reuseal insu]atjon enveTope penetrat1ons to mainta1n enerqy
. . jefficiency ® o . R

4.
~

CQHPETENCY Instal} service entrance'conduit'from weatherhead throug
meter box, into seryice entrance equipment to comply wit
‘governing codes’; ood1nances, plans.and - specifications 7

RS . -

5 . . . .o
- * vt !




AT

." "\.;"

Can read ani interpret plans and specificat1ons to locate

service entrance. - =~

-t
\

"Can mount. equipment and 1nstall wiring to comply with

codes_and ord nances. ~ T .

Can select c\rrect servacerentrance équipment and cable .
1o comp]y with codes, plans and spec1f1cations.

r . ".--

Can make seryige entrance connections for an overhead .
-service, an underground service and a service drop.

Can ground intdrjor AC Systems and bond all service -
entrance equipment’ according to the requ1rements of

~ the National Electrical Code,

Can deternine t e size of service entrance conductors
including the.size of the neutral conductor for the *
most effitient and economic service.

- Can apply various National Electrical Code regu]ations

for the appropriate installation of sérvice entrances’
and equiﬁﬁgnt for indoor, outdoor or underground
routing.




L I I

. / -
- TASK,AREA: ~-Service Entrances ° : ‘
.. ’ . 1. : ' »
TASK' A-12:  'Install service using non-metallic service entrance cabl
v oo S
SUB-TASKS.:. . .

A

_CRITERTON:

1. Locate'service attachment;point on building:

2, Measure, cut, and route cab]e fz’om attachment point to. service

’ entrance equipment

-

‘ 3. Mark and identify. phase and neutra] conductor§
: 4. Fa‘stennleatherhead meter box and cab]e to ,buﬂding N
. structuré. . St
5. Install weatherhead gn cablé.
6. Install proper-grounding electrode. o

2

<. (Install the. properiy sized grounding e]ectrode -

8. Re-seal insulation enyelope penetrations to matntain energ
efficiency. , . {
COMPETENC! Install service enxrance cable. from weatherhead, through
meter. box, into service entrance equipment to comply’with )
, ‘governing codes,- ordinances,’ plans and specifications.
Can, read and interpret plans and specifications to locate

- Install proper grounding fittings within the -meter box
and within the service entrance edunpment .

b. Mark and 1dent1fy the grounding e1ectrode conductor

Ly

conductor.

d,. Confiect the gpednding conductor to .the grounding
. €ittings and to an app;oved grounding electrode
system, ) L PR

Connect- proper cable conductor ‘to- the proper terminal

service -entrance. .

Can select correct service entrince equipment and cab1e
to comply with codes, plans and specifications

Can mount equipment and 1nsta11 wiring to compTy with -
codes and ordinances

Can'make Service entnance connections for an overhead
service, an underground service and a serv1ce ‘drop.

5
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Can ground interior AC systems ahd bond all service ’ t
- A entrance equipment according to the reqmrements of .
v ,the National E]ectrical Chde. L. . ‘
: Can determine the size of service entrance conductors’ o
. “ _ including ‘the size of the neutral conductor for the ° ‘q&;
. " most efficient and. economic service. : y N o &
> e IS SR
. . Can apply various Natio,nal Electrical Code Tegulations d " © /-
) for the appr'opnate instal]atwn ‘of ser'vwe e trances | . 7\
- ’ and equipment,” - , : S et L.
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. ) “ --A ’ - L] . - - : 2. " L
/u"}: -?w:‘.. * Yoo . ¥ \I ’%h:& : ) ' '.:‘ . $ d .
W TASK AREAS 5ervice “E‘tr-*anc:X o RN o

e ' umsg A-13+ Ing,t'ﬁl@serwde‘ﬁxng nan- meta]hos condu'tt and wrre ‘
. o . ,\r*,.\a ‘e",.
P 1. Locate ser‘\nce a'ttachment pmnt on buﬂdxng .y % w > ‘ -,-:'-" . '
' Roumi f@m Eft’échment poxnt. to servu:e ve*rﬂ:;i;ance .‘; ) RN
b equ P B o . # ' .

, ;
* F .

Measure, cut thread (whek‘ necessa"y) and re ‘ﬁo”n .t L
conduit and ‘make behds and offsets as nec.gssarw.to it, the I
buﬂdxng structure. ' oL AN .?“eo ]

-\ - o . - . @
‘Use so]vent cement or weld couphngs and conneetp:rs to _form

a complete raceway sys-teln » S e -

.,’ ; 1..::. - f

‘ -

*, . 5. Fasten™conduit to buﬂdmg structure and plumb,$, AP ‘\ Ce
e 6. Install weatherhead on condpit. - ; ST :._f.“ _ ;)- by “
- R N Install condu1t termxnals - locknuts .and bu’shm?s t

F

box and at ser\nce entrance equipment , ;. . ;

- - ; ‘ .“‘ :
.,,; - - 8. Select measure, Cut, and mark and"‘rdéh@‘fy phase ?J"d “é'-‘t’?a]} Ve
T conductors. . L : g - )

" ‘ ' Sﬂ ..

[
mt Lo

- J‘i!'

x 4 P
?

< 9. Pull conductors into conduit.‘~ e );‘/r Lt T
. "n . -
. R LR AR
5 ”

r\
L
\4;-1
*a
g
[ ]
&

I TR L
-
'o’ *., ¥
:

10; ‘Install proper groundxng. ) I N T A S
.t~ a, Install proper groundmg fTUAngs mthi,n’ %he I'nite box eyl e L g
B and’ w‘ithln ,the ser\nce entrange equ‘;pﬂ)entg. PR :-’.- .
e _b. Irrstall the pr0perly sued groundl‘ng coﬁduct T
. . . ' P, a-{-' )’ Q '.‘ "
L I Connect the grounding conducto‘r to the ground‘&ng =
. - . fxttxngs-andéto an\approved grounding elgctr‘odez ¥
. . C '.@' v \ e'ﬂ "
oo ., ‘Mark and 1dentify the groundx ng condﬁctor CoLy
) i' v ’ . - - .' °" "iu-- ""“. ™
A ll Connect proper conductor*to the, prpper ternn'na]., - 49-.;
) T s 12 Re~sea] msulatxon envelope penetrations to ma"i;gtaln ‘energy
A .efflclency . . e ;s.“ e *'M-h‘..@

20 roae B PP

co (:OH’ETENCY Lnstall -service entrance conduit frgln weathérhEEd . S e
thtough meter box, into service entrance equ‘Ipment _‘ . .
& o 7o - . &5 7+’ to comply, with governing codes, ordmances, plaﬁs e

- L - and specxfications. _ i R L
<,-'_ * ' . . . . . . v' :’ﬁef ’-.. !
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- 3 h‘ .
e éRITERI'ON: Can read 'and interpret. plans&qnd speciﬁcatwns to locate - i % . "
S service eetrance. R . . ‘

4
H .
. oy ‘

Yo Lé. Can s ct correct ser\nce entrance eqmpment and cable ) Lt
" . e *;,*‘ to comply with godes, plans’ and specifications. _ 7 P g
oY Lo i -
oL v, e - . tan mount equipment and irfstall mring to comply with.: A /
S LN code;‘, and ord'inanfces. TN . ’ T
e / /’  Gdm ma r ice entra COI‘II‘IECt'IOI‘IS fOr ’gn”'\ze head . : A
R A servic A ndergrou serfice and an‘ser p. - - el
e ‘ ._.‘m‘"t '.2 - .. . i
A w.g?\ _ Caniﬁmlmd interior AC systems and bond all service . - / s
coleT T TN e enthange: “équiphent accordifi 4o the reQuirements of »

L xewE e )“Can ﬂ&t!mine, the $ize of service entrance conductors
N ‘ ing ‘the size o

Lt m L - 'incl he neutral conductor for the
. ~most effie‘ienﬁ and economic serv1ce..

: ( A
.., --".;_,',*.;'. o ;heNat’ion&l Elec}ricgl 'Code.. L g N <

.- L ., Ta . &_, - - J /
_‘-_'5’:“‘ . . Lt Can apply vari'ﬁuS‘ National Electrical Code regulatibns Y /-
PN Tl for. the apgropréate installation ofservice-entrances - -
. ;}f_ e and equipment for 1ndoor, outd00r or underground . ~ I/J,

“.:..:;’,. I"Oﬂtingu + - . e “. . . N
" K .
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TASK AREA

LS

TASK,B-]4
SUB&TASKS

- - -““-.
. * R ' " -
’ I v
,: . . s N ~—
Feéder’s . . ?
. ® W :
", Insta]l feeders using meta] is.conduit and wire.
' . " LA ) T "
aw B ' ‘ . . - e
. »

\Q_J? Locate condu1t.route from servlce entrance equ1pment to

ﬁranch ‘cirguit, panel.

.

Cf
6.
7.
8.

Connectkproper‘coﬁductor-to the . proper terminal.

I3

2.0 MeaSUre, cut,,thread (when necessary) and ream condu1t and
'. make_bends and offsets as necessary to f1t the buildfng

structure

‘ + -
.

Fasten condu1t to bu11d1ng structure. .

. Insta]i conduit term1nals - locknuts and bush1ngs ;iat ends

of conduit runs. . P e T "

. Select; measure, cut, and mark and Jdentify phase\aqd;nfutraﬁ

conductors. T X

f

Pull conductors into conduit.

.o - + i 2

Re- sea1 1nsu1at1on penetrat&ons—bo ma1nta1n energy eff1c1eney

COMPETENCY Install feeden conduits. from service entrabce equ1pment

v’
L

= ‘ ." -
_ CRITERTON:

1)

to branch circuit panels., to comply with governing
codes, ordipances, plans and spec1f1catinns )

Can read and~1nterpret p]ans and specmfmcat1ons to locate

route and size of feeder conductors and coriduit.

“¥Can select the propeﬁ feeder conductor type and size to
comply with codes, p }ans and specifications. A

»

.- Can 1nsta11 the conduit w1th the proper terminators for
either indoor, outdgor or underground routihg to comply

~  with codes, plans ahd specifications, .
Can install the -conductors’ in ‘the conduit to comply with
codes, plans an:zspecifications.

Cén mark;and identify each conductor accord1ng to the
requirements of the National E]ectr1cal Code.

1' -
"' ®

ie

4
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noCL
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I . - N

a- LN
‘:T;\'Sl( AREA: - Feeders s L . -
" IASK B-15: 'Instd1i;feeders qfing:nenimefa!]ic'conduft and‘w{re: h
e.sus-p\sks: , _— f- -‘:; oo T
. 1. Locate condiit’ route ﬁrom serv1ce entrance equ1pment to. " ,;
. bra’Eh c1n§u1t~pane1 S . T

" 2. Measure; cut, thread and)ream nen-meta!]ié,cdhduit‘and‘make' -7
bends and offsets as necessary to. fit*bui!ding,structure

3~ ‘Use solvent cement or weld. eoup]?ﬂgs and connectors’io fonm
a comp]ete raceway system., , .
L b
. Fasten conduit to bu11d1ng structure .
Y 5.% Install condu1t tenm1nals locknuts and bush1ngs - af ends - 3
~of coqduft ruﬂs ne
] ‘f ‘\-7 . ) .
. , Select,. measure, cut, and mark and 1dent1fy phage and neutral . \
? conductors. ', i
¥ ] ] " N .y I "'.(" e
- . Pui) conducto¥, 1nc1ud1ng equipment ground1ng conductors 1nto c ¥
conduit, e
8. connect proper conductor to the prapbr terminal.
q. Re-sea] 1nsuiat1on penetrat1ons to ma1nta1n energy effic1ency’ v [?
- ~10. Insta]l equlpment ground1ng condugtor in sub-pane] : a f\\. o
COMPETENCY * Install feeder cbnduits from service éntrance equ1pment} .
. to branch circuit pane]s,:to comply *with govern1ng codes, e
* . ordinances, plans and Spec1ficat10ns .
CRITERION:  Can read and 1nterpret p1ans ‘and specificat1ons to locate = . . 7,
’ o rcute and Size of feeder cnnductors and conduit ey
Can se]ect the proper feeder conductor type and size to .
-~ comply :with eodes, plans and spec1f1cations . .
Can 1nsta1! the condu1t w1th the preper tenm1nators for 'a_ o .
either indoor,” outddor or underground routing to comply . N /
with codes, plans and spec1f1cat1ons ” L.,
\_Can install the conductors in the conduit to- comply w1th“ ' -*f‘l'
. codes, plans and specifications. - A .~ e
Can mark and identify each conductot aceord1ng 'to the '
. req .

rements of the:National E]ectr1ta1 Co er

L
)

,"d a )
i 2] ] k] ""1:.::_ % s‘a
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. v . . .'.’?‘ 4! '.. I P ' : » o » * -+ T o Y .": “;" ) . ‘;2‘
. o TASK AR}EP&: Feeders - SRR A Ty W ‘;:" ey . L0
. ) b [l " H Tt iy .'.: * . . o i
e T STASK B-)6:  InstalV feeders usmg non: me‘;gﬂa.c .céblev' ooy - '
e - . LR T )
1 "- i 4 = . N - ‘ | N ;‘\-' ’ -\."b,
SUB-ThSKS: . K e WO N cL T
L] LY . * ) ’ “.:'“ ::" ]
’ 1! Locate routesfor ¢able from ser\nce entrance equ‘ipment tot N
* « .+, branch circuit panel. . Wy . L,
-""! . - ' ‘ ’ P K E £
. 2.- Mark and identify phase and neutra't conductors and grosmding - " ot
/ rcondugtor, whére requ1red .o L . ey s
) Co- ’ "3- t -
3. Fast&n cable ta buﬂding structure. - - A ’ S
. ! ] . : » L W
. et - \ o » vam 20
LA Ins.tall cabJe connectors where cab’le enters panel or box. I
- - N R - -
- L ..s 5 Connect proper cabie conductor t6 the proner teﬁnina‘r '“ ﬂk NP
e W ) .6'. .Re- seal 1n5ulatmn enveIOpe penetratwns to maqintaln e.nergy -""’,f E ‘
' ) s . eff1c1ency L ST - 3 '_:- A .
r I R Install equ1pment groundlng bar in” sub-paneT - o : e .
. L . PEEES ..: PR -.
’:;;. , ) COMPE?*ENCYw Install feeder cab'leé fﬂom service entrance eha'rpment to L
. N . - branch circuit panels to comply with governing codes,‘ ToET LA
. ' ;ordmances, plans and specffu:ations. s _ | St .
e - 'CRITERION: Can.read and interpret plans and spec1f1cations to locate - '
. - route and size of feeder cables. - : . _ P
¥ hal oo -k
vt \,Can select’ correct size feeder cables and cohnectors to : con
L el "a comply vﬁth todes, -pldns and specifications. -. . R -
oF . 7 ;‘ thoy v ' ’ *
L e - . Can 1nstall feeder cables and connectors to comply with |
L codes, plans and specifications forvipdoor, outdoor.or X
A ot underground goutm‘g ) . ; ' * -
‘\ : ‘ﬂ ' + * : ;' a -
. . * " Cao ground feeder cables according to the reqmrements . L,
et ~  of the National Electrical Code. .
Vo Can mark and identify each conductor according to the 4 .
o requ1rements of the National Electrica‘l Code.
?" ’ ) - vy ) . . i} P 4 3
5 : ;-- .\. ."_"\ ' - * \ ' ) N
; B w ' ) : '
! i 1» . s , ) - . }
Gr': : < . ‘d - ) « 1 °< . ) : '
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» TASK AREA: PaneTboards and Switchboards

TASK C~17:  Install panelboards andvsqitchboands:'

) . -
SUB-~TASKS:
: 1, Identify Jocation of panelboard onéswitchpoard nithfn building.
2. Mount panel box to building structure or set on floor and level
as required by manufacturer, specifications and governing codes.
N 3: Install interior\ - bussing and overcurrent protective devices.
4. Connect neutral and/or equ1pment ground1ng wires to, the1r/
' proper busses - {
5. Connect -feeder or branch c1rcu1t wires to the 1oad side of
overcurrent. .
6. Connect 1ncom1ng panel or switchboard feeder wires to main
bussing.- ., / SN
7.. Fi11 in ¢ircuit directory card or individual  circuit labels.
. 8. fInstall trim and cover. ' R

z

CRITERION: Can determine location of panelboard or switchboard

-, -
O

' COMPETEﬁCY: Install panelboards and switchboards, connect branch

circuits and feeders according. to’panel and switchboard
schepu}es, governing codes, ordinances, plans- and
specf?1cat1ons

n

according to codes, plans- and specifications.

_Lan mount or set panelboard or sw1tchboard accord1ng to
- codes and spec1f1cations

€an 1nsta11 interior and connect branch circumts and
feeders according to schedules, codes ahd specifica-
t1ons ) . .

Can test to assure that c1rcu1ts are properly lnstaTled.

.Can install the correct fuse types accord1ng to the require-r
ments of the National Electrical Code including the following: -
plug, cartridgef dual element knife, slow blow, and renew-
* able fuses. .

. )
Can 1nsta11 the torrect c1rcu1t breaker according to the
requirements of the National Electiical Code including the
following:* G.F.i1. and current limiting circuit breaker. .




F L1
L}

"Cap select both fuses and circuit breakers for specific
applicatdions: according to the requirements of the National

Electrical Code.

+

Can locate short circuits and open circuits using appro-
priate tools and test instruments.

Can locate, lock open and tag power cuf-off, both buflding
main and individual circuits, .

.€an determine wire and panel size for a main panﬁ] and

load center according to the. requirements of the Natidn
Electrical Code.




r gty ki Z.- . . L . )
. , TASK AREA: Duct Systems 3 C

.- TASK D-18:. In§tall bus- duct systems

~  SUB-TASKS: . P . L
2 . ‘ P Locate bus duct runs ahd install hangers. o
8 e ~~ " -2, Fasten duct to hangers and to its adjacent section unti] : ‘<
" . conplete and plumb. ’ . Lot
- ‘ 3. fConnect Iine-side cables or- make bus connections as

. . -requ1red
R © 4. Install plug-ln overcurrent protective devices where . :

- . - applicable, ’ - i o e

5. ,Plumb“and level coripleted ‘installation. - .
] ~ COMPETENCY: Install-bus ducts'ﬁs required to meet job specifica- |
' .ol ¢ tions. Thismay include service bus duct, feeder .
] A i bus duct or -pliig-in bus. duct se g a number. of branch
; . . c1bcuits.* Installation is to cgﬂizy to the governing .t
* | codes and ordinanccsl,planswand sp¥ci fications.
F_ CRETERION: - Can locate and 1Astall bus ducts in their hangers- to X '
. * meet job plans and spec1fications and manufacturer's "
T S, . o 1nstructipns. PR ] N
:" .,3 . i_ - * .
s P Can prpperly assemble the various parts to make a
_ ) complete, functional system, according to plans,
: . - specificafions, codés, ordinances and manufacturer's  ~ -
S . .1nstructions. . -
pe T T - Can proper}y connect the feeder and ground1ng conductors
P " to their proper terminals. - _
. - _ ‘aw% ) Cdncselect and install the correcfmbuthplu .overcurrent
_ & 8 <protective device toserve the individualBranch circuits
‘ ~  shown on the plans. o

e, LS T - g'/; " é.

oA "

g’ “v-\x ‘\;‘T
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. N TASK AREA Duct Systems N B -

TASK D-19: Install underfloor duct system. °  * .

SUB~TASKS : . : . o
1. Locate underfioor duct'system Tayout within the building.

_ _ 2. Position and orient Junct1on/pull boxes in their proper
¥ o places

‘ .3, Lay duct runs in support saddles and fasten ‘inh position.

' ) ' 4, HMake fxnal adjustments before and correctIOns during
concrete pour.

4, 5e Locate floor servite fittings.

6. Pull 1n conductors and/or cables from seﬁc:;g Tocations
‘ to floor service fittings and make connections.

2: GOMPETENCY: Install underfloor duct system to serve power, communica-
- . tion and signal devices as required by the job specifica-
tioqs and plans to comply with governing codes and

. » Jordinances, ' ‘

A ,  CRITERION: ~Can locate, lay out and position the underfloor duct . ;%

] : system according to plans and specifications, codes - . . e
and ordinances. . : ‘ i

" . - - . H
- ”

Can connect duct runs to junct1on boxes and tq panels
Ca and serving equlpment (telephgne terminal cabinets and
o signal cabinets). . ™~

-

")

'. ' “Can install floor servige fittings and make proper
conhections to-the serving conductors and cables.




. " . TASK AREA: Grounding

IASR E-20:  Ground non-metdllic conduit raceway systems
SUB-TASKS: .t <

1, Install properly sized grounding conductor according to
Job plans .

2. Mark and identiﬁy the grounding conductor, o

3. Cénmect grounding conductor to. the ground bus and to the

. proper grounding terminal. QL(, -

‘feeders, branches apd special systems served by non--
metallic conduit and wire to comply with governing
codes ordinances, plans and specificaEJpns

COHPETEN;Y: Install and connec;pg;ounding conductor-for“services; .
d

CRITERION: "Can size and install the proper grounding conductors
‘. .. for the following according to National. -Electrical
. Code requirements’ /
: 1. \§ervice conduits.

. . . : 2. Feeder conduits. - . -

. ‘ »3. .Branch circuit conduits.
- . ’,f

= 4. Special systems conduits

. - . Can’ select and install the proper equipment to compl
B . . with codes, ordinances, Eignggand specifications. -

.
/ i

* - ; . . N L S
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& ' TASK-AREA: . Grounding r 0 -
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T?EK E-21: Ground {evices; fixtures and equipment.

SUB-TASKS; ‘
. F . .

% W Fa s

N T I .Hark and 1dent1fy the grounding conductor.

-

2. Install the properly sized grounding conductor from the
. branch circuit "grounding conductor or raceway to the
‘ . " grounding terminal on the device, fixture or to the
housing of the equipment being served.

- - * *
_~. COMPETENCY: Connect grounding conductor to. the proper grounding
_ " " terminal of the devices or eguipment housing to
comply with governing codes, ordinances, plans and
specifications.

CRITERION:  gan size and install the propér grounding conductor
' . from the serving-branch cifcuit to the outlet box and
to the grounding terminal of the  device,

Can-size and install the proper grounding conductor
from the serving branch circuit to the outlet box
and fixture\housing or channel, v

Can'size and install the proper grounding conductor

from the serving branch circuit to the equipment
enclosure . e

ftan selﬁc; agﬂfT‘stall the proper equipment to comply
wlth codes, rdinances, plans and specifications

i . . . 4

. s 3 Lo
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TAS;\;hfg; Grounding-
TASK E-22;  Ground transformers

SUB-TASKS:
1. Mark and 1dentif} the grounding conductbr

2. ‘Install properly sized grounding conductor from case of
transformer to the equipment grounding conductor and to
-the buﬂding steelt . .

3. Install pr0per1y sized ground1ng conductor -from the neutral .
point on the transformer to the equ1pment grounding conductor
where required.’

neutral point-ground to.comply with governing codes,

ordinances, plans and sp cifiCations—
- : N

_COHPETENCY: Install groundkng condgxhor for transformer case and/or

- CRITERION: ° Can size and install proper groundfng conductor for the

transformer case according to National Electrical Code
requirements .

T

Can select and install the proper equipment to comply’
"~ with’ codes, ordinances, plans and Specif1Cations ’

o : .iﬁ . . . "y ¥

: Ea '
: .
-
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; . © .. TASK AREA: Branch Circuits _ ..
; TASK F-23:  Install branch eircuit using metallic conduit and wire.. \
SUB-TASKS : '

1. Locate conduit route within building.
Locate and size,puTl/bbxes (junction boxes).
Route conduiﬁf}rom/panel.to equipment being served.

+» Cad N
- - -

Measure, cut, tnread and ream conduit and make bends and
offsets as necessary to fit:the building structure.

wn
+

Fasten conduit to building structure. °

6. Mount boxes and additional. fixture support as required at
proper height and location for intended use.

. - . 7. Ihstal) conduit terminals - Tocknuts and bushings - at.ends
L e of conduit run. T

8. Select, measure, cut, and mark and identify phase’ ‘and

: neutral conductors )
. o "9, Pull conductors into condyit. . ’g‘e:;

10. Fold conductors into box or connect to the proper terminaT
of thevequipment being served.

. , Re-seal insulation envelope penetrations to maintain energy
"efficiency. .
“ COMPETENCY: Instal¥ branch circuit conduit and wire from panel. over-
’ current protective device to equipment being served to.
; _ .comply with governing codes, ordinances, plans and
! . o Specifications

PUR———— "-*-m,_:%-— P —

CRITERION:  Can install Split civcuits for convenience receptac}es v
including the ‘balancing of neutral and the termination
of conductors . .

Can determine’ load requirements and install multi~outlet

v asse?blies B

4 . Can install outlets and, repeptacles in wet and damp
- b1 . © . Tlocations according to the requirements of the National
. Electrical Code.

R e AR - h

Can install attic wiring that meets the National Electrical

Code requirements.
31,/3'7 34
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C "soﬂect the proper wiring method (cable or conduit)
fob a garage and complete the wiring installation.

Ca install conduit in concrete floors underground
anfl on block walls according to "the requirements of
National Electrical Code.

Can 'seléct the propér sizes of receptacle boxes and
install. - .

Can apply the prober ampacity derating facto{s to ;
conductors according to the requirements of
National Electrical Code.

Can recognize the need for and can calculate the’
;necessary load requirements for special qutlets.

_Can make the proper grounding connections according

to the requirements of the Hational Ele"‘trical Code. °
?f Can make connections to insure grounding continuity»
between an outlet box and the grounding circuit
conductor of a receptacie,

~* Can select wire with appropriate. thermal insulation '
for special wiring requirements. . .




-« 7 -/ i °
i . . -
| . TASK AREA: Branch Circuits ' : oty h
~ TASK Fe24: -Insta]l pranch.circuit using non-metai]ic conduit‘and wire,
SUB-TASKS : t;' - o
‘ 1. Locate conduit route within building. - . )

2. - Locate and size pu]l boxes {junction boxEs) "o

A

3. Route conduit from panel to equipment being served.

. S 4. Measure, cut and ream nen-metallic conduit and make bends‘,:_
-and of fsets as necessary to fit building structure, ~-

‘(
. 5. Use solvent cement o¥ weld_couplings and connectors to form ’
9 - a complete raceway system.- - B
6. Mount boxes and additional fixture support.as'required at
. proper«helght and iocatlon for intended use,
‘ 7.” Fastem conduit’ to. building structure ', . ‘
8. 'install conduit terminals - locknuts and bushings - at ends :
of conduit run, . s
- . . 9. Select, measure, cut, and rnark' and identify phase and heutra]
| ' ' cenductors. . _.,,;5_‘. : D . S
L' L Tam e . R- : R . " 5 t‘j_aﬂ(
. P | B conductors 1nto conduit. o R _,ﬂg; -

“,r- ' ' -

-. .1)7 Fold conductors into .Sox.or connect to the proper terminal
..of the. equipment being served, L ‘
o 12. Re-seal insulation envelope penetrations to maintain energy o
[ _efficiency. . , . A
COMPETENCY : Install branch ‘circuit conduit and- wite from Ppanet over-
. . current protective -device ‘to‘equipment being served to °
comply with governing codes, ordinances plans and
specifications. . .

' ."CRITERION: "Can {nstall split circuits for convenience. receptacles :
, .5+ . including the balancing of neutral and the terminat{pn
of. conductors. -

-

fﬁ%an determine 1oad requirements and install muTti-
outiet assemblies ,

L
[y -
P

! . Can fnstall outlets and receptacle,s, jn we‘f*ana ‘damp
L . * locations according to the requirements of the Nationa]
50 g El;ectri cal Code. e, . o

- . . + [}
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Can install attic wiring thét meets the National,

. Elettrical Code requirements.

an select the'ﬁroper wiring method (cable or conduit)
for _a garage and compliete the wiring installation

Can install’ conduit in concrete: fioors underground and

_on block walTs according to requirements of the National.
. Elettrical Code. ,

Can selept the prOper sizes of receptacle boxes and

install

Can apply the proper ampacity derating factors to
conductors according to the requirements of the

: National Electrical Code.

~ Can recognize the need for and can calculate the
.necessary 1oad requirements for special outlets.

Can make the proper grounding connections according to
the requirements of the National Electrical Code

- Can make connections to insure grounding continuity

between an outiet™box and the grounding circuit.

conductor of a receptacle.

- Can_select wire with appropriate thermal insulation
for special uiring requirements

s
ﬁ -
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TASK AREA:  Branch Circuits

1

TASK F-25: Install brancn\circuit'using non-metallic cable.
" .+ SUB-TASKS: '

1. Mount boxes and additional fixture support as required-at
propér height and location (to meet National -Electrical
" Code requirements)_jor intended use, . s

A Y St 2. Locate able route. wlthin building and drill or notch studs. .

L]

3. Fasten cable to builddng structure

4. Install cable connectors at ends of cable at each box
installed

> . 5. Mark and identify phase and neutral and grounding conductors
. : when required

N

- R N Fold Conductors fnto box.

7. Re-seal insulation envelope penetrations to maintain energy

, efficiency . , )
:"', s .,-—___.,r B - :,,___‘,_ :
ﬂ. ; C MPETENCY : Instell branch circuit cable from panel overcurrent °

v - protective device to equipment- being served to comply .
L s : . wﬁth,governing codes, ordinances, ‘plans and specifica- :
. 5 v ot ; tiOI‘TS‘.
o -{:_v"' * ' . :
A . CRITERION: ,\Can insfall split circuits for convéntence receptacles
- , including the balancing of meutral and the ternnnation
/ of conductors. : .«

.« ]
+ . PN

.. - ‘ ‘ ~ Can determine Toad requiremenks and i multi=
RN = outlet assemblies. . . Voo

wCan install outlets and receptacles in wet and damp
- Tocations according to, ‘the. requirements of the
"National Electrical Code. K

€an install attic wiring that meets the National T e
. Electrical Code. . , . " .

. Can select the proper wiring method- (cable or conduit)
for:a garage and complete the wiring installation.

{ Giﬁ';;’ly tha-proper ampacity derating - factors to “con-
' ductors according to the requirements of the National
"4 Electrical, (ode.

.,

-J . . L “‘.' €. .
EEE=5 AN o e mal e v




- . - Can recognize the need for and-can calculate the necessary - .
o ~ load requirements for special outlets. ‘ .

&

. -Can make the propef grounding connections according to
' the requirements of the National Electrical Code.

- ' **. Can make connections to insure grounding continuity

. ! " betweéen an outlet box and the grounding circuit con-
A .. ductor of a receptacle; . . .
‘ . . " Can, select ~the proper :sizes of receptacle boxes and ' . ’
. ‘ . install. , ‘ . ‘
¢ .
g L Can select wire with appropriate ‘thermal insulation for v
- : special wiring requirements. . _— L
] ¢ - . ¥ hY
¥ . ¥ ‘
3 BN
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TASK AREA: Braqfh Circuits
TASK_F-%E: Install local control switches and plates. h —
SUB~TASKS :~ S ‘ ;
1. -Select the proper, switch for each specific lqpation shown on
' the drawings, o . :
2. Unfold conductors left in outlet box and Strlp insulation from
' endS * . . "l ’
3. Make required equipment grounding conductor connections.
4. Connect proper conductor to its_terminal on the switch: )
a. Single pole switch -d.  Four-way-switch .
b. Bouble pole switth "e, Combination sWitch and . N
c. Three-way switch * pilot light ‘
5. Mount device onto outlet box in its proper position. = . | S
'6.  Install switch plate. ) h
' “COMPETENCY: Install lhcal control switches and platesaaccording to
- plans and specifications to comply with governing codes
‘. and ordinances. - , : ;e
CRITERION:‘ Can connect- dimmer for tncandescent and fluor&scent lamp
: circuits-according to-National Electrical Code- require-
. ments, and manufacturer 5 instructions . ‘
Can install a pilot Vight switch according to the require- {?ﬁl '
mefts <of the- National Electrical Code -
Can connect the following types of suitches . . ‘
1. Three-way, and four-way .. :
- 2¢ Single pole single throw *‘""f’\ ;
* 3. Single pole doublé throw , B
4. Double pole double throw :
% Rotary singLe and multiple position
6. Push button: .
7. nPhoto-electric - j R
. Can select and ihstall appropriate control devices for
. specific applications 5
0- Can complete the wiring of a low voltage contr6+—circuit. ) \
‘ ) ‘5 . B ] . . s ‘o :E
. l‘ . - ¥ + - )
y v ) "4{2 ;
"43. ' . :
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. TASK AREA:  Branch Circuits C .

TASK F-27:- -Install receptacles and plates. 4

suB- TASKS:

i\) —
-

o
- -

5.
6.

.\g.,"
Sefect the proper receptacle or specJLl purpose outlet for
each speciflc location shown on the drawing.

Unfold conductors left in outlet box and strip insulati?n

- from ends:

Make required eqqlpment grou din g,conductor connections .

Connect proper- conductor to its terminal on the device
-General purpose receptacles

b. Appliance receptacles .

c. Cord connected equipment

d. Special purpose receptacles. -

Maunt receptacle-onto.outlet box in its prope(;position;m

Install receptacie plate. ' ] T

COMPETENCY : Installyand connect receptaclies,.special purpose outlets

and plates according to plans and specifications to~
comply Nlth _governing codes and ordinances.

CRfTER?Bﬂ% éan connect general purposé-and special receptacles as

‘required by the National;ilectrical Codes .

Can instalL,and connect G, F I (Ground Fault Interrupter) .
receptacles according tojumnufacturer s 1nstructions and
_ the National Electrical Code. “J
-

Can install receptacles in wet or damp locations,
utitizing the proper equipment for the encountered
environment,.

- Can install split circuit neceptacles and can properly
balance neutral conductors on. theae circuiteﬁ) )
urpose and

Can determine load requlrements for .general
special receptacles as required by the National Electri-
cal’ Code .

l we
3 - 1
.'\\ i ‘ q .
. — )
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 TASK AREA:  Branch Circuits .
. ’ 5 : P o~ ] . N
. . TASK F-28: Install fixtures and lamps. ' : .

SUB-TASKS:

" 1. “sdlect proper fixture for each specific:location shown on
. the drawings. .

’ 2‘. Unpack, disassemble as needed to mount and make mring
connections. . .

3. Install mounting hardware and additional fixture support as -
needed

4. Connect fixture 1éads to proper-conductors including grounding
conductors in outlet box., (Flexible conduit may be required
if fixture is to be removable for servicing.)

‘ L
5. , Mount and reassemble fixture and install Vamps: ° ¥ ﬁ
s h 6. Close up fixture, T ’ , A '
e COMPETENCY: Install f!xtures and lamps according to JOb plans
C . ‘and. specifications to- comply with codes and
» ordinances. ' Ve
. CRITERION:  Can properly. connect a fixture Tamp socket\to the proper
e T circuit conductor.
o - . .
L e can properly connect fluorescent and high 1ntensity -
i , discharge’ ﬁxture ballasts. . e
b ‘
o - Can properly mount and secure fixture housing to outlet

boxes, ceiling support systems or buildingustructure as
required by the National Electrical Code. .

Can select the proper temperature-rated wire: to make :
& . final fixture connections when required by the National
Electrical Code. . .

Can determine the circuit load allowed for continuous

-, P duty 1ighting as required by the National ‘Electrical N
- code \ , - ) . V . oA £ :
. . T :
. ¥
Fal . ' “‘
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,‘T'n"sk AREA: . Branch Circuits ’ IR S
.'TQ§K~Fe29:‘ Install‘outside_ligoting L - ' ’ Y

SUB-TASKS: | e ;

-1

N Locate individual positions~where lighting equipment is to’
‘ ~ be instailed. _ _ ‘ o
2. Extend branch circuits to each: esthblished locatlon
_-a, Ditching.
. b.- Install into concrete ‘base and waterproofnng conduits
. ¢, Direct;burial cable ., 4
oo d. Sleeves under roads ’ R ' -

3. Formb \ases, install conduit and pour concrete bases where .
- required. . > :

* A T "

tr g, Set poles and install fixtures. . e
5, Connect pole ground to metallic. raceway grounding fitting or :
to equipment grounding eonductor

- 6. Connect proper conductor to the proper fixture tenminal
7. Install lamp'and close fixture. o

COHPETENCY‘ Install outside lighting as. required by" job plans and
“specifjcations to comply with governing codes and
_ ordinances. .
. . k' N
CRITERION: « Can interpret plaps and speeifications to physically
+ .locate circuit routing and base pOSlthﬂS

- A‘<

P o \/ i Can-.\iﬁ;:%nd properly install pole grounding to '
- _ d , compl National Electrical Code requirements
- & . for the environment in which they are installed. y

can®: lay out base forms, anchor bolt; and reinforeing
. where required to accurately construct a poured- in—
place concrete base

- .+ Can properly set and secure'poles to bases and ground -

’ . " poles. . _ i+
., . X B ¥ . " -
Can properly install fixtures on poles and connect
AN _serving branch circuit conductors to their proper
: w,“@ - "terminals, . -
. ' Yy o
= ol 3 .

../’ .h",.r_ i 1/3’49.
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: TA§K 6-30: InstalT 1ow {oitage contm] system,

o . . . . 8y
L]

SUB'?-TASKS . o

.
LI 2:

Wl e S ' . un&#. -0 L N » - : ) o '
o . o TASK AREA:  Low ‘.’oltage‘ Clﬂrol Systems o /

o —d
+

Locateéindividual outlets to be contro]led within_the building.
" select c_gntral'_l/oc;tion and 1.nsta31 relay cabinet s
. Select proper size relay for load circuits ,

Instal] local control,switches and imaster.' .

’
T R "SRR

Route control cable from switches tofrelay cabinet and

. ) . from individual outlets to be contro]]ed to relay

SV © =, - cabinet, , .
L7 . A . oy ’ 3
A 6. Make]mterconpections as: requh‘ed and connect power

s e supp y.

c 1
= - e T ) . -

L]

S -.Re-se‘ai msulation -envelope penetratwns to maintain
T energy efficlency . " N

e - COMPETENC\‘ Install low voltages control system to- comply with
o e 'governing eodes, ordinances, plans and specifications,

&.c. . Clii.ﬁ-:ﬁlﬁhl: R ng locate and properly 1nsta11 lecal control devices . '
T R and the.master controller according to plans and,
.y SIS ' manufacturer s ins Jructions

%

..'J-}' v

e T SR " Can.docate and properly 1“5“" the control relay ‘ ‘ -
WO L7 panel : |

S { A . Can' SE]Qth installx and properly fasten the control
DS » cable from: local control devices to-relay control

: - ‘ p 1s, master contfoller and relay control panel
¥ o =~ "and Other control positions as required- by plans
IO v and m&nufacturer s instructions, . |
A * < N 3 ) -
. Gan 'properly cormect extérnal power conductors and/or

. a . .- signal Cohductors as specified PR
. I S ‘ ‘ TN - . ',._‘ ) . o . '

'.
v
o
"
» .\/
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’. "/ TASK AREA: - Signal Systems o
- /- TASK H-31:  Install signal systems. ‘
/ SUB-TASKS: ' | _— :
fg 1. Locate central control for each system ‘within the building
o - premises
i
'f’ 2. Extend condultS. conductors and/or cables to remote tatlon ‘
/ ‘ devices -
; )
' . 3. Mount and COnnect the prope!ftonductor to/its ident fied
: terminal on the installed remote station device.
/ . 4, Install incomnng power and/or signal conductors an connect.
/ - 5,  Test and have certification of proper au horities Made as
;f -, " to equipment operation Y :

. . _
| ' COHPETENCY Install telephone. sound, fire alan! building security, °
/ closed circuit television or other Systems acgording to
S . 'job specifications and plans to comply with g vernlng
' codes and ordinances.

CRITERIO?é Can locate and install the central /con rolle .for each ¥
signal system according to.plans\and sgecifi ations.
These systems include, but noN
! N, . to: T '
C Fire alarm J
‘Telephone f
Sound {music or paging)
Energy management
Building security
Closed circuit television /
Data process ] .

iy
O LN B A PO
e ]

Can locate and instal) the individual remote station
devices for each signal system according td plans and
specificatlons . W o

v s " Can properly instal) and connect the conductor and/or
cables to interconnect the remote statior devices with
« the corresponding central controller according to plans
. . and specifications, codes, ordinances and manufacturer's
instructions. These remote devices include telephone’
* outlets, alarm break glass stations, horns, bells, _
speakers, microphones, amplifiers, tuners. tape decks.,
door switches, motion and infrared detectors, television . .
cameras,‘manitors,.remgﬁe data process terminals, tempera- -
. ture and pressure switthes, smoke detectors, and remote'energy
R . ‘ ‘management control devices. .
&

)
.
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equipmenit and its resultant output signal to its

Can prﬁpeﬂy install and connect the serving power to
proper intended use. -
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TASK AREA:  Transformers _
© TASK 1-32: “Install transformers -
SUB~TASKS: | ’

' 15\ Locate installation position-of transformer

T ‘f f-‘ - 2. Locate a suitable secondary grounding point if necessa

E_-. ‘ ‘ L 13‘ Mount transformer and'insure overcurrent protection., //
: N - '4; Connegt properly sizéd line load. neutral, and grounding
5 . ) <" conductors to proper terminals.. .

. 5. Check to determine proper voltage is being obtained;

COHPETENCY Install “#nd’ connect transformer to produce spetified
= - voltage to comply with governing codes, ordinances,
' plans and specifications, and manufacturer's instruc-

? tiOﬂS . - i
CRITERION Can oonnect both step-up and step-down tran#%ormers in

: - »  -a circuit, * " " ‘ .
- i i ll' “
?L T ) Can interpret transformer wiring diagrams ﬁecessary and
e N - make the following connections: wye-wye, wye-delta,
f ’ delta-deita, and delta-wye. i o

-0 LT 7T “can coniect transformers in singl phase. three wire,

. "*  three phase three wite, and thre hase Four wire
_¢ircuits,

Can identify and mark-neutral (as related to earth)
in a single phase three wire system.

Can connect both a wye and delta polyphase four wire
system transfortner. .

%
y-

B . . . "
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. . TASK AREA:  Electric I'éating
, TASKR-33:  Install electric heaters L
SUB-TASKS: '
1. Locate each heater position within the building,
° 2. Calculate load, where required, for overcurrent, protective
device, correctly sized branch circuit and equipment ground- -
ing conductor, and correctly sized disconnect.

3. Calculate load, mount heater, controlTér and disconnect
where required.

4. Connect pr'oper branch circuit conductor to the proper
heater, controller or disconnect terminal.

5. Make grounding connections.

1

6. Mohnt, wire and connect temperature controlier as_
required. S

COMPETENCY: Install-and connect electric:resistance heaters to
comply with governing codes and ordinances pians

i i and specifications, _
. . CRITERION: . Can fnstall electric heatel"s with appropriate
- B - "~ *  cGhtactors and/or tempera;une controls accord-
o " ing to the requirements of the National
N - Electrical Code. /
-/
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TASK AREA: Electric Heating

TASK J-34: Install electric heat cables and mats, ‘
SUB-TASKS :

1.

6.
7.

Calculate load where required for overcurrent pﬁbpective
device, correctly sized branch circuit and equipment
grounding conductor, and correctly §ized disconnect.

Locate and lay_out'cable and mat runs in their proper ,
position within the premises.

Avoid obstructions which would damage or short cables or
mats. Fast®n in position.

’

Test for continuity and grounded heat cable or mat.

Extend cold leads to branch circuit outlet. and connect
proper lead to the proper branch conductor.

e

Seal outlet hubs if squect to moisture.

Install and properly connect controllers and dispoppécts.

COMPETENCY: Instal) electric heat cable and mats to comply with

governing codes, ordinances, plans and spepifications.

CRITERION: Can install various electrical heat cable and mats in

correct pattern and spacing according to National
Electrical Codg requirements.

Can install various thermostat control systems for
electric heating units. :

. B ke

bk s




TASK AREA:

Motocs and.Controls

TASK K-35:  Make motor lead. calculetions for srngle and thnee phase
’ AC motors, DC motors.-
SUB- TASKS: _
1. ldentify motor voltage, phases, full load current, frequency,’

time {duty cycle). rating, temperature rise or insulation class, -

Morsepower rating, code letter, secondary volts ‘and full-load

amperes if wound rotor induction motor, -field current and
voltage for DC excited synchronous motors, type winding:
straight shunt, stabilized shunt, compound or series if a

_DC motor, and indications of thermal or impedance PFOtECt?O"

o

2. Apply necessary data to the specific app]ication at hand.
3. Make the reqoired mathmatical calculations.
4. Select and size motor circuit overcurrent protective *
. device.
5. Select motor circwit cohductor size and insulation type.
o ' . ) “ \“
6. Select motor controller, 'size and type: . .
a. Full voltage - d. Automatic
b. Reduced voltage e. Reversing,
c. Manual f. DC ‘
7. Select and size overload Protective device.~ iy f
" 8. Select and size thermal protectiee device. .
9, _Select and size fault current protective device ,:i)
10. Select and 51ze motor'disconnect means.
T Select and size motor grounding means. : -
COMPETENCY: Make motor load calculations for single and three phase AC

motors and DC motors.to cpmply with governing codes,.ordi~
nances, plans and specifications. Apply the results’ of
these calculations to determine:

Motor circuit overcurrent protection

Circuit conductor size to
Controller size

Overload protection

Thermal protection ’ A
Fault current protection- R

Disconnect means

. Grounding means -

+
-
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) CRITERION: - Can/identify unusual as well as standard motor markit'\.gs .
L ‘ _ . -on their nameplates or as specified. — ’ .

Can properly app}y this data to correctly calculate:
Motor circuit overcurrent protection

Motor circuit conductor size and insulation

Motor controller size and type

Motor overload protection T
Motor thermal protettion )
Motor fault current protection ‘
Motor disgofinect means '

Motor grounding means

D NG 10

L
Vil

62

- .




. TASK AREA: Motors and Controls

’¥~m

TASK K-36: Install starters, controllers, disconnects and 1nd1vidua1
. overcurrent devices

SUB-TASKS:
1. Calculate load.

- ’!‘-_u .

2. Llocate individual positions where starters, controllers,-dis-
connects and individual overcurrent protective devices are.
required for the job.

<3, Select the proper item of equipment for the intended location -
and mount. Connect the proper line and load~side conductors
. to their proper terminals. . 3
<4, Install proper coil and~overload relays: for starters and/or
. tonﬁrollers y

o
-

Install the proper fuse, motor circuit protector or circuit
breaker

Connect aux111ary relays-and contacts to their proper terminals
for remote,operation and load management control. functions.

\ L

. O v
(R

?. Test. for proper sequence or control function,
~dy
COMPETENCY Iiistall stirters, controllers, disconnect switches and
individual overcurrent protective devices as required
by job specifications and plans to comply with govern- '’
ing codes and ordinances.

CRITERION:  Can.read and interpret plans and specifications to select,

and locate the correct equipment for the required equip-
ment control. ,

" Can mount equipment and install wiring to comply with
codes and ordinances. :

- Can determ1ne Toad requiremenés and install properly sized
 fuses, circuit breaker, motor circuit protectors and over-
- load relays

Can properly connect control circuits to-obtain correct .
equipment operation.. _ '

s

Y




.FASK AREA:

\M .u;

]

-

Motors and, Controls
 TASK K-37: " Install motors. ’ )
- SUB-TASKS:

1. Verify sizing of motor for mechinical load served.

2. Locate motor and'its serving bﬁgnch circuit.

3. Ektend branch .circuit into motor terminal housing.
(Flexible conduit may be required.)

4. Connect proper branch circuit conductor and grounding
conductor to the proper motor terminal lead and motor
housing (cat hedd) and insulate. This includes single
and three phase motors with one-or more motor leads per
Tine conductor, as- well as dualuvoltage and reduced
voltage motors. '

5. Test and ver%fy J?r proper wotor line voltage

6. VYerify proper rd%at1on before- attachment to mechanical
load. - .

. ‘ . B ' ¥

7. Connect .load to motor : ’

8. Close motor terminal housing )

]

COMPETENCY : Instal] ‘and connect sing]e phase and three phase motor:sf

as required by job specifications and plans to comply
with governing codes and ordinances,

CRITERION:  Can make the connections necessary for the operation N

of single phase and three phase AC motors. "’

: ' * +
Can connect motor and motor controls atcording to - .
diagrams detailed.on a schematic. %

4
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' TASK AREA: -'Hotors and Controls , B
. TASK K-38: Install relays, timing devices and other auxiliary
. pilot devices. - .
SUBTASKS : - e
\ , l‘. Locate position of pilgt device and controller. .
L 2.- Determine what it fs to control, )
3. Install control. conductors between the pilot device and the
y ontroller : - ; .
. Co 4. Make proper connections at pilot devices and at the controar
r!’
+ . 5. Make necessary travel. 1imiting, pressure, flow or time and . ’
temperature adjustments as required. s J
© 6. Energize control circuit to check proper sequence of operation,
. "/ COMPETENCY Install relays. timing devices. and auxiliary pitot devices
' " to comply with governing codes and ordinances, plans and
, specifications .
", CRITERION: c,l locate the position of the pilot device N
ﬂe:. * - » ) ‘
. . Can determine what it is- to control. Nt
' T I . " Can make the pro er-Tine conductor connecti ‘between the
I . , contmlle%pilot device A Tj ) ‘
’ ) . an majteproper limit operation adjystments as required ) 2
' Can identify, diﬁir‘am and describé the following basié .
. ) . / pilot devices: _ ( %
o ' P ‘l‘.‘ ., Float switch = 6, Push button stations . .
: ’ 2. Pressure switch 7. Plugging switches ".
' : / 3. Limit switch . 8., Time clocks VA .
: . 4. Flow switch - 9, Relays ., 7. '
. 5. Thermostat : . . > o _
- | . . - . -_: .o ' ‘\ ‘d;‘\. ,:‘ . . \ » . ‘° “,- ]
. : T8 . . ;
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__ . | TASK AREA: . Mairtendnce . ‘ {
o _ ' 'TﬂSK L=39 Performrmaintenance on panelboards and switchboards N .
\“ 7 SUB-TASKS: . ‘ L

-

. 1N Disconnect- power source, lock off and tag using appropriate
equipment and following Standard safety practices.

Remove covers, access pane] doors, etc. \nc
Inspect for electrical arc damage.

Clean panel and components with electrical solvent.

LR PR

Clean;’adjust and tighten all connections and joints to
specified torque tightness, : .

N

' 6. ‘Inspect switch contacts for wear and arc damage.

B 7. Inspect mechanical operation of ‘each unit to be sure it
works smoothly.

8. Check overcurrent protective devices for proper 31ze,
operation and function.

. -, T 9, Secure covers and access door's
10. Remove locﬁpoff and tag and energize equipment

. COHPEIENCY Perform maintenance on panelboards and switchboards :ﬁ{(

L 1 they will function properly, accurately control curr

:3 : flow and provide overcurrent protection, according to
manufacturer s 1nstructions

e CRITERION: Can disconnect, Tock-off and tag the power source.
\ . Can c]ean, adjust and tigften all connectians and Joints ’
A e _ and interior>to specifiedbtorque tightness.

- ~ €an inspect wear points of switch units, and replace
as required.

-

, ”ﬁ_\ACan check performance of equ1pment for 1neffic1ent energy '
ro f,ﬂ*, consumption during regular maintenance interval,
R ‘
- Can IESt overcurrent protective devices for proper . -
fuAction and operation .

//

. “Ban secure equipent. . T
. - g Can maintain equipment so that 1t will operate efficiently .
and therefore be energy conserving. ) .)

-

e "9’.69";.55




: . .. TASK. AREA: Maintenance - ; ‘
S . - "TASK L:40: Perform maintenance of motor control1drs and operator
\ - ‘ : . control switches
SUB-TASKS: "

.

- 1.. Locate, disconnect, lock-off and tag power source to equipment
using appropriate equipment and following standard safety

, practices,

R t
‘ 2. Remove enclosure cdvers and inspect for electrical arc damage.
\

. : - 3. Clean, with electrica] solvent cleaner, adjust and tighten all

connections and joints, :

4. Clean and*adjust all moving parts for free operation

5. Inspect- wear points of relays, contacts and spring tensions -

replace if*necessary - .
IR 6. Inspect mechaﬁical operation of each unit to be sure it works
.smoothiy “o% .

-

7. Secure equipment enciosure covers. )
8. Remoyestock-off and tag and energi;e equipment.

. COMPETENCY: Check; ervice d-adjust mofbr controllers. and operator '
. control Uitch funttion preperly according to .
,manufacturer s inst;uctions )

CRITERTON:  Can disconnecf‘ Tock-0ff and tag power ‘source.

. Can c]ean,\edJust and tighten all connections and joints -
v - and interiors. : . , o
-Can inspect wéar points of relays and contacts and spring
tensions, replace if necessary.

¢ ' €an check performance of equipment for inefficient energy
. - conSumption during each regular .maintenance interval,

»

Can-secure equipment housing covers,

" Can unlock and reconnect power source'and remove safety
Tock~off tag.

. Can install capacitors to improwe power factor.
! »

Can maintainlequipment 30 that it operates efficiently J
and therefore is energy conserving. L

. . ) ‘ . { -, /70 7] O . _'.'f
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' 11.°

-Rémave Tock-off and tag and reconnect power,

. COMPETENCY:

CRITERION:

TASK ﬁﬁfﬁ; Maintenance
TASK L-41:  Perfofm maintenance.on single phasa_and three phase motors. .
S quB-TASKS: s : , s
-1, Locate, disébnnect, lock-off and tag power source using appro-

priate equipment and following standaqg safety practices.

Remove motor terminal housing cover and mark end bells and remove.

Inspect and tighten terminal connections - close terminal
housing cover. .

Inspect bearings, couﬁ]ings, shaf{ alignment -and play, centri-
fugal switches, stator and rofor condition and balance. -

*

Apply lubrication to points as’recqmmendeq by manufacturer,

1

V3

Repair or replace any defective parts. .

Cfean housing inferior and confirm proper equipment ventilation.

.' Put erd bells and covers back on and secure.

Assemble, mount, adjust and tLghten to manufacturer s SpeC1fi-
cations. : : -

%

Check for efficient and proper motor operation. #

Check, service and adjust motor to properly drive its' load,:

accord!ng to manufacturer's instructions. ¢ -

Can*disconnect, lock-off and tag power source. )

‘Can inspect terminal connectjons, bearings, coupi!ngs, L.
yentilation,.shaft alignment and ptay, centrifugal
switches, stator and rotor condition and balance.

- Can check performaﬁca of equipment for' inefficient energy
consumption during each regular maintenance/interval.

Can replace or repair defective items.
R - .

-
L

Can secure equipment housing covers. -

-~ Can unlock and reconnect power source and remove safety
Tock-off tag. . . R

-Can install capacitors to improve power faégor;

7P
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Can size equipment'properly for specific job 50 that it
will be energy efficient, not oversized or undersized.

Can maintain equipment so that it operates efficiently
and therefore is energy conserving.
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TASK AREA: . Haintenance

& O

TASK L-42:  Perform maintenance on transfonners - 51ngle phase and

threée phase.’

- <

SUB-TASKS: -

-1

'Locate, disconnect, lock-off and -tag power source usipﬁ

"appropriate equipment ang¢ following standard safety

practices ‘

Ranove transfonmer atcess doors and 1nspect for overheating

" and “arc damage

3.

i -

i

,Check all tenninals for feedback voltage before attempting .

any ‘service, \

L No

]0'

Clean and tighten all joints to specified torque tightness.

Check- ot filled transformers for level oil Teaks and take
otl sample for moisture check

Check for cracked insulators,and clean.  ~

- Clean dust from interior, of case,"and ventilation openings.
“Put access doors and covers back in place and secdre
. Remove_lock-off and tag and reconnect power source.

. Check and record operating temperature and sound’ level.

COMPETENCY: Check, service and adjust single phase and three phase

h)

CRITERION:

transformers to function properly, according to manu-
facturer's instructions.

+

Can disconnect, lock-off'and tag power source. -«

Can clean and tighten all connections and joints and -
interior,

an inspect insulation_for.overheating and deterioration.

Can check perforqmance of equipment for inefficient energy
cohsumption during each regular\T?intenance interval

Can secure equipment housing covers,
L 2 £
Can unlock and reconnectp power source and remove safety
. lo¢koff tag

LY
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Can inspect operating temperature and .sound level,

Can size equipment properly for specific job Eo that it
will be energy efficient, not oversized or undersized, .

-

Can maintain equiﬁment so that it will operate efficied€1y'

~

and therefoye be energy éonserying.
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. TASK AREA: Maintenance ‘ :
TASK L-43:  Perform maintenafice.on load management control¥ers.
SUB-TASKS: S s

Locate, disconnect, Tock-0ff and tag power source using
appropriate equipment ahd following standard safety practices.
» ’ A

Remove covers and equipment housings.

Clean, with e]ectrical solvent cleaner,.adjust and tighten
““all connections and Joints.,

. Inspect contacts for arc damage’, rep]acg.if‘nec!éy. 7 !

.+ Check mbnable parts for free and smooth operation.

Check coils for overhea%éno.

'Re-install covers.and oquipment,housings. . ‘ . ; )
Remove lock-off and tag and reconnect power Qonrce.

./’ﬁsgétie several operational cycles to be sure system is
o A

o o ‘ut T Dl I —
+ . + L + +

_ ~operating properly. .
. P COMPETENCY : Check, service and adjust the various parts and pieces of -
‘ the 1oad management control system for proper function and
operat1on for energy efficient operation , .

‘CRITERION:} Can disconnect and lock-off and tag power source.

Can cfean, adjust and t1ghten a]l connections and joints
and interiors.

. -
- *

Can inspect wear poinzs of contro]]ers and relays, replace
if necessary. . .

% . 3
-
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TASK AREA: mce .
TASK L-44: | Perform mafntenance on grounding systems.
SUB TASKS? | .
‘ ;’ 1. _Lock-off power. . .

Locate each grounding point of building grounding system.

.. Inspect for electrical arc damage.’

n‘\\
oW ™

Ciean and tighten all connections and joints.

o
+

Use megger to obtain ground resistance measurements and

recqrd
\ 6. Compare present readings with those made PPEV‘iOUSl(y,/

7. Repair or replace fau}ty equipment, re check resistance
readings.

N 8. Install additional equipment if necessary to obtain required
. grounding. resistance readings. ‘

' COMPETENCY: Check, service and maintain adequate grqund1ng systems to
. continue to meet the National Eléctrical Code requirements.

CRITERIdN Can clean, adjust and tighten all comnections and joints.

Can use megger to obtain ground résistance measurements
and record. .

Can compare‘present readings with those made’ previously.

Can repair or replace faulty equipment and reconnect to °
obtain proper grounding resistance Vevels.

Can classify all electrical loads in a building or opera-
tTOn in order to set priorities.

tan analyze total electrical operation to recommend appro~
/fpriate Toad management control.

Can unlock and reconnect power source and remove safety tag.
Tan sequence operate system to verify proper function of 3
. component parts and entire system , .

Can readjust as necessary to realize maximum energy
conservation within reasonable operating Timits, .

. . . .’ Can secure eqyipment housing covers.
- ) . . . ’ 'v‘-. ) N ) . ,
o S 73’/79 62
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. " TASK AREA: Maintenanceﬁ S
, TASK L-45:  Perform maintenance on electronic devices.
SUB-TASKS:

1.- Locate, disconnect, Jock-off and tag power source using appro-
. . priate equipment and following standard safety practices.

. 2. Remove housing covers.

: 3. Cleanm, with electrical solvent cleaner, adjust, ‘and tighten
1’ . all joints and connections. .

4. Inspect for electrical arc damage.

* 5. Replace faulty components, if designed for field maintenance
and/or ‘replacement.

L]

\q. Install housing covers.
7. Remove lock-off and ‘tag and reconnect power source.:

~ 8. (Observe several‘operational cycles éo be sure équipment is
functioning properly.

. COMPETENCY: Check, service and adjust electromc devices to function
o ) properly, according to manufacturer's instructions

CRITERION: - Can clean and adjust and tighten all connections and joints
- ’ and interiors. .

Can compare line and load ratings of equ1pment with manu-
factuner s data.

Can adjust or replace components to meet manufacturer's
specifications

Can check performance of equipment for inefficient energy
consumption during each regular maintenance interval. -

» ) €an sequence operate equipment to assure proper function of
~devices.’ -

-
T

Can secdre équipment housing covers.

at

Can maintain equipment sp that it operates efficiently and
therefore is energy conserving.




TASK AREA: - Maintenance ' S "
TASK L-46: Parforf mointen!hce-on Tighting fixtures.- -
SUB-TASKS: -

1. Locate, disconnect, lock-off and tag power source using appro-
priate equipment and folTowing standard safety practices

2. Open fixtures and inspect for overheating or indications of
electrical arc damage. , .

3. Clean lens and reflectors.

4. Tighten connections and joints. .

5. Replace ballasts showing signs of overheating.

6. Re-lamp fixture if required by 'maintenancé cycle.

7. Check auxiliary starting aids, photo-cells and itime clocks
for proper operation and settings. -

. 8. Close up fixtures., ~ _
9. Remova.lock-off and tag and reconnect power source, .

10. | Check for efficient operation., |
Note: B

Energy efficient lamps ballasts and improVed efficient fixtures
may prove more economical and.eriergy conserving than maintaining .
the present lighting system., Age of equipment and changes in ~
use'of certain areas should be taken into consideration. Manage-
ment may wish to consider retrofitting or’ modernization

COMPETENG¥4—~Per£o ntenance on. 1ighting fixtures to produce maximum
Tight output at design level.—{Noté: Strong consideration
should'be given to-replacing tandard bailasts with-epergy -

,conservation. types and re- lamping with’ energy conseryation

o lamps.) - .
| CRITERION:  Can clean Tamps and fixtures during reguiar maintenance inter-
o yal-$o that Tights operatfp at maximum efficiency
. - Can replace lamps - consider energy efficient replacements.

Can, replace ballasts - cons1der energy efficient type

4 :

Lan retrofit exjsting f1xtures to accept energy efficient
ballasts and lamps. . _ X
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© Can analyze proposed 1ighting and make recommendations for f
lowest energy consuming 1ight for the job. o

/

Can maintain equipment S0 thatiit operates efficiently and /
.thetefore is energy conggrting . /
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TASK AREA: "Maintenance
TASK L-47:
SUB-TASKS :

. 1." Disconnect and lock-off power.

- o & (78 ™~
'l - - *

—

Perform mainrgnance: on DC miachine.

-

Mark and disconnect ‘wires from motor. .

Mark end bells.

6. Rembve end bells,

d@ﬂ\

Check brush wear and brush spring tension.

' ) 7. Remove armature and check for grounds.

4

8. Check armature for shorts with growler.

_9. Turn commuytator if needed.

L1

10. Clean motor with éléctrical-;s;o]ven-t.

"11. Lubricate bearings.

' '12. Reassemble motor.

13.  Reconnect wires.

. e
14.." Reconnect power and tést motor,

COMPETENCY :

CRITERION?.

L

Perform maintenance on a DC machine to repair, replace or
_perform preventative maintenance so machine functions

properly under operating conditions.

Can make necessary repairs to wir_i_ryngf “replacement of :
cofiponents suth as bearings and bfyshes with correct- —

parts to repair equipment.

Can lTubricate DC 'machine
and applying at correct

% ysing correct type lubricants
ocations only.

Check series field and shunt field for }aroper resistance and
grounds._

-

€an lock~off pover and make safe for maintenance.

N

Can check QC machine and make preliminary assessment of
mai\\tenance to be done.




TASK/ AREA:
TASK M-48:

™~
- ’ r
Hazardous Locations . v

" Make installations in hazardous locations.

SUB-~TASKS:

i

1.

COMPETENC

CRITERION:

Select the proper materials for thé codes clagsification.listed

on the plans and follow standard safety procedures,

Insta]l the material and equ1pment to conform to job layout.

Locate seal-offs and special fittings as required for the
installed equipment.

4
Install conductors and properly connect. ™

Test conductors for shorts and grounds.
Build and pour seal-offs and close up.

Properly secure outlet and enclosure tﬁﬁz:zﬂto maintain codes
classification rating. . , .

Y: Determlne the correct materials to use in making an instal-
ation in an area which has been classified as being one of
‘ the three types of Nationa] Electrical Code hazardous
locatians

Can identify material dtems acceptable for each class of
'‘hazardous location., ° :

~’Can properly install these jtems in the applicable aréé:

1. Outlets 6. Remote control devices

.2, Devices 7. Switches

3. Fixtures . 8. Signal systems C .
4, Panels 9 ’

5.

. Heaters
Motor controllers .

Ca prbpgrly install seal-off fittings in conduit runs
according to the National Electrical Code. .

P

+
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TASK AREA:  Load Calculations -
TASK N-49: Make load calculations for residential.

SUB-TASKS: - i -
1. Determine total area of'hoose; . . . - " a
2. Apply watts/square foot to-determine the lighting load. “ -~
3. Calculate small appliance branch circuit Toad. /
4. Calculate laundry branch circuit load. .. o F
5. Calculate receptacle loads. R ’ /
, ' . -
6. Calculate motor circuit loads. - . . ‘ /
7. Calculate fixed electric spacé héating loads. e /
8. Calculate fixed appliance loads (some examples listed bele)
a. Water heater - d. Furnace ) .
- b, Disposal ‘ e. Attic fan / . -
¢. Dishwasher f. Water pump’ / T
9. Calculate clothes dryer load. - r _ g
10. Calculate range, oven or other cooking appliance load. - -~ ¢ :
. LI
1. Size branch circuitsgnd overcurrent protective devices for , .
. ~loads¥being served, .. [ ..
’ . “‘é@'x— : Q‘ N
Coeoey .Apply demand and dwersity as wel] as continuous loading fact(rs T
1 - %o determine feeder and serv)ic'e Toads. <
13. Size feeders, seryices and service entrance equimentgnd panels - )
to serve the load calculated and conform to the Natioh‘al -
Electr‘ical Code. R
lll. Size neutral:and equipment grounding\and service grounding . .
conductors to conform to the Qational Electrical Code. o ST
WPETENCY: Can make the toad calculations necessary to determine con- T
{7 ductor size and overcurrent protective'device ratings to =~
/ - comply with governing codes, ordinances, plans and speci- ‘
fications. - _ -7
. ' . L K
. CRITERION: ~ Can calculate the permissible load of: o,
12 Individual branch circuit , BERE: Ny
. 2, . Feeder circuits ' - .
3.. Service - . T L
7 ) ) I
Can size the conductor needed. -~ C - Lo .
. - e o LT & -
, o RS S 5 o
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I . . . _r . &:‘ ‘ '\:.“:"" ‘..
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"Can properly size t

+

. o 5

Can size the Bvercurrent-prbtective.gevice:needed

Can app]y continuous 10ad fa tors and demand factors’

Y "\.Jgf—‘_.

' correctly* i .

CQn proper]y size t:j necessary neutral: conductor,

necessary equipment grounding
conductor. . . .. .
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: . TASK AREA:  Load Calculations .
" . fASK'N 50 Hake Toad caIcﬁIations'for'conﬁercial..
SUB TASKS

' I.\ Determ1ne total area of bu11ding

"K. A i '- . * -
_ Apply watts/square foot to determine the 11ght1ng load.

2
3. Calculate show window 1ighting load if appllcable. : an. ‘
4. Calculate redebtacle load. = ' '///f :
5. Ca]culate motor Ioads ‘ -
- 6. CaIcuIate fixed electric space heat1ng loads. ‘ -
"7. Calculate comfort cond1tioning Yoads. '
8. Calculate s1gn, outdoor/park1ng lot I1ght1ng Ioads
" 9. Calculate special equipment Toads. o
10. Size branch circuits and overcurrent protective devices for
. Ioads being served. _ .
T N e
A 11, Apply demand and diversity as well as continuous load factors
: . to determine feeders and service size
| 12, S1ze feeders, service and service entrance equipment and paneIs
to serve the load calculated and conform to the National Electrical
Code. - .
. : -13. Size peutiaT and equipment grounding and service grounding
I ' conductors to conform to-the National Electrical Code. 'y ‘
’ . _COHﬁETENCY' Can make the load caIcuIat1ens necessary. to determine conductor -
) : . -"size and overcurrent protective device ratings to comply with
. . governing codes, ordinances, pTans and specifications.
o s CRITERION: Can calculate the permissible Toad of: ‘ ) .
T Lo 1. Individual branch circuit,
. L .-2., Feeder C1rcuits .-
_ ~ ‘3. Service S _ ‘ ' ..
Lo ST ‘ . Cah siZe the conductor peeded:
’ ,“f . Can size. the overcurrent protective device needeﬂ
S . can apply ¢ontinuous’ load ‘factors and: demand-factors correctly
. - S _“ Can properly Sﬂe the “n\ecessary neutral conductor _ B
' X _‘1 - © 7 _can properly ¥ize’ the necessary equipment.grounding conductor.
S T : . O : 4
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. " TASK AREA: Load Calculati s
TASK N-51: Make\ﬁoad ca]cu?ations‘?b# industrial.
B SUB-TASKS: IR
’ 1. Detérm1ne the total area of the bu11d1ng
s 2 Apply watts/square foot to determine the light1ng load.
- Lt . 3. Calculate receptacles load .
- fél ¢ 4§ Calculate building serV1ces motor loads '
5. Calculate fixed e]ectr1c space heating loads .
6. Calcuiate comfort conditioning loads. .'." ;
7. Calculaté sign, outside/parking lot Vighting loads.
85,,Célqulate,prodnctfon equipment Toads, ’ - -
9. Size branch circuit a o?ercurnént_gﬁotectiﬁg Qénices for
loads being served. oy . . )
. ‘16.-‘Apply demand and divers1ty““s well as cont1nuous load factors .
= . to determine feeders and ser\hce size. - . C
‘ 11. S1ze feeders, service and service entrance eqn1ﬁment and panels j '
4o serve the-load calculated and conform to the National
Electrical Code.
.
12, Size neutral and equipment groundihg and service grounding
conductors to conform to the National Electrical Code. /ﬁ,/f
COMPETENCY: Can make thé Toad calculati ns necessary to determine, conductor.
size and overturrent protectyve device ratings to comply with
s " . governing codes, ordinances ¥ \rlang and spec1ficat1ons
CRITERION: - Can calculate the permissible load of :
1. individual branch circuit. »
2., feeder circuits . -
T © 3. service
. " an size the conductor- needeg
B .. »
’ €an 51ze the overdhrrent protect1ve dev1ce neédgd.
Can apply cont1nuous load factors and denfand factors correctly
_ 5 Can properly size the necessary neutra] conductor
. . ’ - - Can properly size the necessary. equipment’gr%unding conductor.
. \ ) . ~ .
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. "7 YASK AREA:

’ TASK 0-52:

_Sl:lB—_Tﬂm

1. Inte

and
- 3. Inte

_ 4. Inte
» ‘ | . Spec

COMPETENCY :

~

. ' & CRITERION:

, site.
‘///1|.. , 2. Inte

B]uepr1nt Readlng and Estimating ' -
Read blueprints to determine sty?e, shape, locat1on and
dimensions of structure , . - ,
. o s
. ‘ -

rbretab1ueprints to determine location of structure on thé ss//\

(23

rpret blueprints to determine style.and shape of structure
Tocation of features Within the structure. .

rpret blueprints to determine dimensions of'struEture.

rpret b]uepr1nts to determine specia] construction
ifications and 1nstructiohs

. 5. - Interpret b]ueprints to determine special or unique fedtures.

Read and interprét blueprints to determine style, shape,
location, and dimensions of structure and aecurately describe’

. features to estimate mater1a1s, costs, and explain construction ..

of building. ] N

Can locate all features, their size,.shape, and Tocation
to 1ay out building according to plans and specificatlons
L

Can internret b]ueprlnts to identify specxal features,’
specifications, and instructions and construct or make
installations according to the plans. ) '




.- : ' * o

TASK AREA: Blueprint Reading and Estimating -
'\ TASK 0-53:  Read and in;erbret specifications

‘ R
SUB TASKS: .
e
1. Read speC1f1ca¢ions to interpret conditions and spec1a1
“instructions.
L
2, Read specifications to 1nterpret types and qual1ty of
materials,- . N
e N ﬂ '
v 3 Read specifications to interpret 1nstructions on methods
of construction. « . : 7

PLNY -

_ COMPETENCY: Read and interpret épec1f1cations to determine conditibns;
‘ type and quality of materia]s, and methods of.
construction,

+ot
® .

. ¥

CRITERION: - Can accurately interpgﬁt specifications to - L
. understand the responsibility of the builder in L.
construction of a feature or component. S
_— Can accurately inte specifications to
- . determine type, grade and quality of materials
. ~ and substitutes tha may be used.

Can read specifications to interpret and carry out
.Y specfal instructions on hgy\§ feature or component
\ " . of structure is to be.constructed.




il

TASK -AREA:
TASK' 0-54:

" SUB-TAsKs:

Blueprint Reading and Estimating

Make- sketches and !ayouts Srom descriptive 1nstructions,'

drawing, and/or from measurements of existing structores.’

Q-

1. Determine shape and features and make freehand sketches,

2. Dimension sketches for size and location of features.

3. Note ske;bhes to*providﬁginstrdftion for materials, finishes, "~

methods, and special in

- COMPETENCY:

CRITERION:

rmation for construction.:

Make sketches and layouts from descriptive instructions,
drawings, and/or from measuring existing structures so
sketches provide all information essential to, build

the object. -

Can sketch three dimensional views, p]ans. and elevations
that correctly descr1be shape, features and 1ocation of -
features '

v * Q_ N
Can dimension sketches to provide all size and Tlacatién
dimensions needed to copstruct object.

Can.add notes and instructions that c]eaFTy 1ndicate
materiadls, specifications, and information essential
for compléting drawing so object can be constructed.

*




. TASK AREA:  Blueprint Reading and Estimating

TASK 0-55: Read blueprints and specifications to :determine 1 ,’f
) electrical installations to be made in structure! -7

- .. SUB‘TASKS: . +
' 1, Interpret blueprints and specifications to determine
’ . . . location, type, and number of-outlets.

2. Interpret blueprints and specifications to determine
Tocation, type, and number of lighting fixtures.” °

£ . : . }
3. Interpret blueprints and specifications to-determine T ~
location, type, and number of swipches and controls. ot

4. Interpret blueprints and specifications to determine
type and number of electrical devices such as heaters,
doorbells, smoke detectors, security systems, fans,
intercoms, etc. that must be installed by electrician.

5. Interpret blueprints to determine locat1on of serv1ce

entrance box A . .
) . A
R COMPETENCY:  Read blueprints and specifications to determine
. e e ‘/’ electrical installations to be made in structure
: : for comparison to codes and ord1nances and for

discussion with electrician.

CRITERION:  Can locate all outlets, identify-type, and - .
compare to code. . )

Can identify location for all 1ighting f1xtures,.
-type specif1ed and compare to code.

- Can 1dentify location of all switches and controls,
type specified, and what appliance or device is .
connected to each switch or contro?.l




F
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Blueprint Reading and Estimating

Estimate type and guantity of material needed

List the separate components which make up the system.

Signal systems

1} Clock

2} Sound

3; Fire alarm .

4) C.C.T.V,

§)  Energy management
Telephone
Starters and
controllers
Switches and
disconnects
Motor connections

length or count of number dnd record their guantities.

A : . .
e type and guantity of hangers and fasteners

TASK .AREA:
TASK 0-56:.
> 4 for a diven electrical system.
- SUB-TASKS:
' 1. Identify various systems shown on the plans.
2.
These could include the following:
a. Service, cable and/or . k.
conduit ahd wire
- b. Feeders
¢. Branches
d. Panels and syitchgear
0 e. Transformers
2 f. Devices and plates 1.
g. Lighting fixtures m.
‘ h. Grounding -
Y ; §. Bus ducts o,
* j. Underfloor ducts _
0.
3. Determine the quantity of each item by measure of
’4, Determine
i needed. )
B

{
{6; é;é{cu
) COHPETEN Y:

Summarl e thé various systems and individual items of
equipment to arrive at a total list of materials needed
;pe,/for the job.

late cost of materials.

.

Make a material take-off of all items necessary to
completely install the electrical system; to comply

with codes, ordinpnces, plans and specffications

L

Switches and receptacles
Motors

Special outlets

Fixtures

_Grounding

7/
.S
CRITERION:  Can review plans and determine the necessary
/) . categories to be listed:
1. Service 6.
2. Panels 7.
3. Feeders - 8.
\ . 4. Branches, 9.
- 5. Qutlets 10.
%




Can count and measure individual items:

‘1. Allow for "make up" of wires in outlets and panels

2. Allow for “scrap" and for - up- -and~down diiyance;

" '3. Include hangers and fasteners -

N

.Can calculate -correct type of equipment and materials

and calculate quantiFy and cost within a predetermined

margin of error. &

]’ © 08¢
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__ TASK s

TASK -0-57 ;

SUB-TASKS :

: . | COMPETENC

gmmmm:

("

_») L *

Blueprint Reading and Estimating,

g1ven electrical system.

Ll

t

[}

. ’ »

‘Obtain complete-faterial take-off of each item of

equipment required Yo make the insta]]ation‘
Apply proven labor units to each item of equ1pment

App]y shop, Job and market "factors" to tailor the
estimate to the JDb

Apply payrol] taxes and insurance costs necessary to °
do the job. .

erhead and operating costs. to est1mate

Add egpe ted profit to e imate and have it reviewed
by someghe else for mathemakical calculation and *.
-extensibns as well as an "ovarall-check”" for possible .
"missed items".

Y: Make an estimate of man-hours of labor required to
completely install the-electrical system tp?comply
with-governing codes, ordinances,.plans and-
specifications, . »

Can apply labor units to material take-off.
Consideration and factoring needed for:
* 'Height of work . Labor force available
. _2, Weight of materia]s 6. Prior experience
~°3, Complexity of jdb- 7. Too¥s and equipment
4. Weathet needed -- ,
Can_apply payro]] taxes and dinsurances necessary to-
comp]ete the job,

‘J

Estimate labor requirements for ynstallat1on of a




. _ .TASK AREA: Rehabilitation Work and Adding Circuits’
TASK P~58: Make modifications and extensions'to existing circuits.

D SUB-TASKS :

PO
-

1. Determine added Joads

. 2. Determime whether service entrance and equipment is adequate
' to accommodate added loads

. . 3. Check existing circuits to see if new loads can be added to
. existing circuits,
' 4. Determine modifications/additions to be made to accept
- additiona] loads.

5. Select and install proper equipment
* 6, Run/extend branch circuits to serve ‘added 1oads. i
3 _ 7. Make proper conductor connections to equipment being serued .
o . é. Provide equipment grounding as required by the Nationa1 - -~
U T Electr1ca1 Code, - .
‘ o . . ‘
. 9, Re-seal envelope penetrations of building insulation to
: maintain energy efficiency.

COMPETENCY : Make- modi fications to existing equipment, extensions to-
: L existing circuits, and add new.equipment and circuits to
N _ . comply with governing codes, ordinances and Job

requirements

g CRITERION: \Can calculate proposed loads to properly size circuit |
conductors and oVercurrent protective devices. ‘ tog

*Can calculate exisiing 1oads. and determine adequacy of
" service size and Service equipment for proposed additions,

Gan route and instalt circuits, devices and equipment to
comply withsfgg.ﬂational Electrical Code and job
-requirement

H
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TASK AREA: .Special Occupancies and Equipment . .

TASK Q-59: Install electrical equipment and circuits for speciaf
: occupancy areas and equipment. .

SUB-TASKS:

W

1. Determine the special occupancy area or the special equipment.

. . ! _ _
2. Make needed calculations to determine overcurrent protective devices,
conductor size and switch or controller sizes as required.

., 3. select and install the proper wiring,sys{em‘and related equipment
to suit the area or equipment involved.

4. Make the correct connections to the equipment.

5. “Install and connect necessary grounding and bonding required for the
special occupancy area or equipment.

6. Test and verify that the equipment performs its intended funct1on and
will safely work in the area in which it fs installed.

COMPETENCY Identify the special occupancy area, or equipment select and
’Tﬁgtall the correct wiring and equipment, make connections
properly, and comply with governing codes and ordinances, plans
and specifications. These areas’ and equipment include swimming
pools, welders, health care facilities, theaters, mobile homes and
recreational vehicles and mobile home and recreational vehicle parks,
boats‘and marinas, generators, elevators, and iirigation machings;

"CRITERION: Can 1dent1fy the special occupancy area or recognize the

special equ1pment ’ , "

Can make the necessary load'calculations to adequately 1nsyre'
» the equipment and installation will comply with governlng codes
Co and ordinances, plansxand specifications. . il
Canﬁselect and install the correct wiring System to serve the -
equipment. )

€an make the proper cOnnec?}pns to the equipment.

Can insta]] the required grounding and bonding required for
the spdc1a1 occupancy or equipment .

-
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-CHAPTER 111

~CURRICULUM GUIDE
. -

1§2 E]ectr1ca1 Installation/and Maintenance curriculum has been
designed as a vocational progranf with emphasis on the developmegt o
speGific ski]is refated to employment in>the electrical trades. Content

.has been arranged to provide for the development of increasing levelsof

skills ad the student progresses in the program.

Re]ated c\hrses such as communi€ation sk1lls, blueprint reading,
math and applied science have been included in, the curriculum to support
the knowledge .and skills yequired by job level as indicated by employers.

The material provided in this chapter includes the curriculum -
description, job description, course 1listing by quarters, task listing
for the curriculum, and a description of each course with a task listing
for that course. : .

The tasks have been organized by courses. to indicate where they
should be taught in the curriculum. That is to say "that the task 1isting
for a course indicates that the knowledge and skills necessary to - -

. perform those tasks will be taught in that couese. In many cases a

task is Yisted for several courses indicgting that the teaching
of the, knowledge and skills neceSsary to perform that task takes p?ace

in several _tourses before it is compieted,

Sy

Thigbturr1cu1um guide’ should be ut111zed as a‘referense for those
1nd1g1dua15 in the institutions who are involved in curp1cu1um _
development and instruction. It is an example of how the teaching of

. each task has been incorporated into this competency-based curriculum

model. There are many different ways to organize the competencies within
the courses. This gquide illustrates one method of organization that
emphasizes integration of the subjects ‘and provides for skills

building as the studemt progresses through the program. The final
sequence of competencies in relation to the courses and amount ‘of
emphasis that each competensy receives in fhe tota) curriculum should be
determined after consultation with a local advisory committee of T -
employers and employees in the electrical 1nsta11at1on and maintenance-
field, '

-
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.- BUILDING TRADES ) ‘ . vols

ELECTRICAL INSTALLATION AND MAINTENANCE

e INTRODUCTION . - *

J‘ I' | . "_\ o . ' "l:'—‘_ . . . ‘-K
p Purpose "of Curriculum : - _

;‘?he Electrical Installatfon and Maintenance curriculum provides training .
in the basic knowledge, fundamentais and practices involved in electrical
trades.* A background in both laboratory skills and related information

- 1s included. An understanding of electric circuits, wiring, tnsuation,
motors, generators, transformers, energy conservation and blueprint
reading are fntegral parts of this curricylum. A thorough unders®anding
and appreciation of safety and ffrst practices? the National E]ectr1c61
Code, and energy 1oad management are-included. Emphasis‘is also placed

" on the application ‘and use of special electrician hand tools, electrical
heat and electrical control devices and systems. -

The curriculum also igglﬁﬁe;’bUSiness procedures and practjces and communi- "
cation skills that are essential for job advancement: w1th experience .

L
- ' f

Job Description and;Reduinements . . e ) . .

duates of the electrital ‘trades program wiil be‘qualffied to-enter?
ectrical trade as on-the-job tratnees or apprentices where they* i1l

ssist tn the planning, lay out, .installation, check out and maintenance -

of systems in residenti%ltﬁ_ggmercial or .industrial- plants They will -

have an understanding of the fumdamentals of the Natdonali Electrical

Code regulatfons related to wiring fhstallations, electrical circuits and 9
the measurements of voltage, current, power -and power factor of singie

and polyphase altermatfng circuits Théy will have a hasch{nowledge of .

L . motor and motor control systems; tndystrfal electronic control &ystems: C
SR bustness procedures, organization, and practices;” communication skills; st T
Y e T and the-necessary backgound to be able. to advance with experience. They
will also have an understanding of electrical conservatfon and Toad -
S ' ; management 3s applied o both residenzial a*q fndustrial uses. o 4.

L]
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BUILDING TRADES/ N V018 ,
o L ELECTRICAL INSTALLATION AND MAINTENANCE <
- E " SUGGESTED CURRICULUM BY-QUARTERS L ’
ST ' -~ < . © o, Hour$ Per.Week
Course"Title t'le ¢ : L y Quarter
: e _ 3y ' CTinic/ Hours -
FIRST QUARTER‘ S " Class Lab. . ’Shoo Credit
' ELC 1112 Direct and ATternating Current 5 0- 12 9
<« ENG CT10T Reading Imprevement S 2 .0 .0 2 .
HAT 1115 Electiical Mathematics . - 5 0 0 5
/ nm _Applied Science 3 2 . 0 4
: 15 2. Z. 2 X
: ; , )
 SECOND QUARTER ° ‘ .
. P s .
© ELC N3 Alternatmg Current and Direct X =9 0 12 .9
- Current Machines and .Controls : v _
. "OFT 1110 Blueprint Reading: Bujlding Trades . 0 - 0 3 .71 ;
RN ENG 1102 . Communication Skitls | Son 3 0 0 3
g - P 1102 Applied Science 3 2- 0 4
I N i SR S
' g - ¢ - " . !
- THIRD QUARTER. ° S e ‘ -
ELC 1124 ReSidential Wirirg . 5 0 .9 - 8
_ELN 1118, -Industrial ETectronics 3 *0 .6 . 5.
pPSY. 1101° Human Relations =~ . *- 3 T g0 -3
o OFT 1113 Blueprint, Reading: Electrical 0 0 - ?3 1.
S NI ’ T ) 7,
s . . "
. ) C e . ‘ .
FOURTH QUARTER - .
CELC 1125 Commercial and Industrial Nimg . 5 .0 . .12 9
- ELN 1IM19- éndust;ia} Electronici T O g , . g "o g . g
BUS 1103 Small Business Operations, .’ L
- S o EEE O PR - S v
- ‘ . , , . ‘!E . ‘. ' . . :‘ [ ' .
Ll - s . ) .f' . o. .
N Lt L, 4 63 71 <
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N .
. TASKS .
ELECTRICAL INSTALLATION AND MAINTENANCE '

SERVICE ENTRANCES”

« A-11: Install service using metallic conduit and wire,
_ ‘A-12: 'Install service using-non-metallic service entrance cable.
~ " A-13: [Install service.dsing non-metallic conduit and wire,
(FEEDERS ' - . o Je
" - B-14: .Install feeders using met¥11ic conduit and wire;
B-15: Install feeders.us1ng non-ietallic conduit and w1re.
Bglgz"lnsta}l feeders using non-metallfc cable. '

PANEL BOARDS AND SWITCHBUARDS
C-17: Install panelboards and switchboards -

- DUCT SYSTEMS, ~

D-18: . Install bus duct systems.
D-19 Insta]] underfloor duct system,
8, .
GROUNDING - _ ,
E-20: Ground non-metalfhc conduit raceway systems.
.-~ E«21: Ground devices, fxxtures and equ1pment
E-22: Ground transformers, . .
BRANCH CIRCUITS® ° ' ‘1"_ .
F-23:" Install branch cirecuit using metallic ‘conduit and wire.
. F=28: Tnstall branch circuit _using non-metallic conduit and wire,
. F-25: Install branch circuit using non-metallic cable.
. F-26: Install local control. switches and p]ates )
F-27: Install receptacles and plates. h if
F-28: Install fiktures and Tamps . ' ' i
F-29¢ . Instal} butside..Tighting.
- . . _‘
: LON VOLTAGE CONTROL SYSTEMS - Lo
G 30: Instalﬂ 1ow vthage control systgm.
SIGNAL: SYSTEMS . ' A
- H-31: Install signal systems .- T i
TRANSFORMERS ~ . o : ‘
Jg«32: Install transformers T . I
- -‘.“" . b - e
ELECTRIC HEATING ' L&,
J-33: Install electric heat@rs .
A=34: Instal] eTectric heat cab Tes "and mats

i k . ¥
B " N - *
* i 7 . . s .-

STRRTA 7 i |
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MOTORS AND CONTROLS . | e ' .
K-35: Make motor load calculations for single and three phase , : '

AC motors, DC motors.

K-36: 1Install starters, controllers, d1sconnects and individual
' overcurrent devices.

K-37: Install motors.

K-38: Insta]i relays, timing devices and other auXiliary pilot
. devices. . .

#

'MAXNTENANCE ’ ) ' .
., L-39: Perform maintenance on panelboards and switchboards.

. . L-40: Perform maintenance of motor ‘controllers and operator . Y
control switches: . , . -

-L-41:" Perform maintenance on single;phase and three phase motors.

L-42: Perform maintenance on transformers - single phase and three
phase. = - . :

- L-43: Perform maintenance on load management controllers, SIS S
« ' L-44: Perform maintenance on’ grounding systems.
L-45: Perform naintenance on electronic devices.

L+463 Perform mainte n lighting fixtures B N o ‘

Maintenance on' DC machine

« Y - - FA
HAZARDOUS LOCATIONS - ’ . ) ¢
M-48: Make insta]]ationsuin hazardous locations. B i

‘ LOAD CALCULATIONS. : ' ot IO
' N-49: Make ioad ca]cuiations for res1dent1a1 . ’ ' ’
N-50: Make load calculations for commercial. "

. N- 51‘ Make load ca]cu]atiGns far industrial,’

o

BLUEPRINT READING AND ESTIMATING
0-52: Read blueprints to determine sty]e, shapﬂ, 10cat10n,
- and dimenstens of structure. _

0-53: "Read and interprets specifications. -

‘0-54: Make sketches’ and layouts from descriptive instructions,
. . ' drawings and/or from meadurements of existing structures

0-55: Read blueprints and/specificatio to determine
- electrical instaii};lgps to be'mdde in structure.

j" SO
l‘ . L \ b

o




= Y
) ‘ : )
L "_ -
ﬁ"

- N\_:,l ’ ’1‘
h!f‘a - H. ) .a' ;.! -
0-56: Estimate tfngiand*quantity of material needed for a ‘
given electrical system. ; )

0-57: Estimate. labor requirements for insta]]ation of a
given e]ectt1ca1 system

REHABILITATION NORK AND ADDING CIRCUITS -
P-58: - Make modifications and extensions to exist1ng
circuits,
. ' ) .
SPECJIAL OCCURANCIES AND EQUIPMENT :
Q-59: Install electrical equip and” circu1ts fOr special
accupancy areas and equip L _ i
- ' A
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;r - ‘fi o7y and series-parallel circuits.
e T e T 'Ohm'staw +and Kirchhoff's Law,

alternating current circuits

reactance; impedance, .phdse angle, power, and resonance.

S, e N R
:‘.r*'. o "::1 - ) " : T
3 .\; 2277707 .Ie U alELC 1112 DIRECT AND ALTERNATING CURRENT
e T L AP ) Quarter
A \ AL _ Class  Lab Cl/Shop  Hours

: B 'd\K;' : . Hours  Hours  Hours Credit
B Ve Course Description ‘3 - .5 ' o - 12- 9

A study of the electrieai structure of matter and electron theory; the
. relatiooship between voltage, current, and resistancein seri

’ parallel,

 An. analysis of direct currentgffircuits by e
A‘study.of the sources of direct current
voltage potentialS' Fundamenfal concepts of alternating current flow,
Analysis of -

e { ‘ .
C e Co Prerequisite Nohe. . = ¥ . .. -
> it ‘. '-Té' s . . - T - . ) ’ . . [y ,“ ‘ \{ . ' ) |
R A .
2 . . The following tasks aré introduced in this course»and a;g continued in -
S ‘ additional courses = 7. A *
N E21 . Ground devices, fixtures qnd equipment o | o
g . - F<26 o Instal‘r local‘ control switches and plates
S > S rnstall recoptacles‘anﬂ‘plates- ) ,
_ L . e | —: A
q L8 M - L. . " - . )
% » . 4 - < . i
= B} - - ’: . — [}
. . . o
- A L ‘ . . "’ . /—" -
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X i T -’ . ¥ )
. ) b ) _,,
~ ' ( . ’ \“ * -
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- . ENG 1101 READING IMPROVEMENT = -
. Course D-escription S : " v L . )
3 A éncentrated effort to 1mprove theé student’s ability to compréhend ‘what .
- “he reads .by training him to read more rapidly and accurately. Special ‘e
machines are used for class drills to broaden the span of recognitiof, to -
increase eye coordination and pork group recognition, gnd to train .for e
comprehensiont in larger units. Reading faults of the individual are .
e rn anaiyzed for improvement. and pr1nc1p1es of vocabulary building are S
\ Stressed, . . 4
1 “ ) N “ . i L
. Prerequisite:¥ None’ -
: o Ob,jective ) ' : _ J _ __ ' ) .
i s , «To broaden and increase the span of recogmtwn through elumnatmg common
... *. reading faults, and to, develop the reader's gnderstandmg and ‘skill in
A - tethniques for rapid reading and comprehensios. .
. e o ‘ o " - - Quarter .
Co : Class tab - C1/Shop - .Hours " >
Major Divisions .. ~ . - - Hours |Hours |Hours - Credit-
2 .0 a2 . K
: L Introductwn ‘ R . ’;' . SR
L Comon faults of ‘S Tow readers, and. the1r correction e
- | 111, Br(dening the span of recognition " Coe “ y
ST -.I Accur'ac_y of interpreting Syrrbol forms ‘ AR . S
- &‘ . * ‘ ‘. ." e [ ’ 'I-‘ . l -
’ v Apprehenswn and eye-hand”coordinatign ° T T A AN
. Buﬂdmg word recogn'itwn ab’rfity »‘* PR o
) 11. Numbers and letters . n.’ o N SEDRES
- 1 - ; C ’ . W Sl -rﬂ‘ )
_‘\i . VL Vocabulary building | - . TPEER AR R
L T IA Continuing improvement of speed and co;nprehension . .; I S (‘“—‘
= - y . : "'%‘;?_'-
) J 5 -
- . ¢ N Ay
il .. L. w
. ‘\
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| MAT 1115 ELECTRICAL MATHEMATICS , . <

Course Destri ption

" A study of fundamental concepts of a]gebra ﬁm operations of ‘addition, sub- "
t

--solution of equations, algebraigally dnd graphivally; a study of logarithms -
and_ use'of tabless an introduct on tp” trigonometric functions,and their appli-

" traction, multiplication, and divisions soTution of first order equations, use .
of letters and signs, grouping, fac}aing, exponents, ‘ratios, and proportions.

-cation_to right angles; and a study of vectors for‘ use in alternating current.

* , L

v Prgrequ'isite None : _
: ﬂibjectwe B . ’ , - |
’ -To déve]op an understanding of the fundamentals of algebra and trigonometery
and their .applications ‘in solving practical. problems in the electrical field.
o : T ' Quarter Loy
_— —_— .. Class Lab ‘Cl/Shop Hours :
_ . Major Divisiods/ y . Hours " Hours ~ Hours. Credit '
= - _ - . 5 .70 0 5 . L ' ,
I, Réview Of arithpetic-- .S 1 . .. . N
- -‘: ’ . '\ e - o .
. I\ Algebraic expressions and oﬂ‘erations ‘ o
HI Units (ofmasurement) and dimenslons L . : ‘f> te
, 1w ,Equa'tions v ' ", P "’
-" - Vs Special products and tactor'ing ‘ . ) .
I., A?gebram fractions . = - ' ) oo
v e oY oW ' '
Fractional equations - - ‘ @ C e st e
- N s . . L 3 " .
Simultaneous equations L ., s e
Exponents and radicals -‘ .o - /
Tr1gono tr1c functions .
}ne " * Yy . ) .
Tab]‘t-s of functions D 8 ) o M
“Solution of nght triangles - Y . ‘ : \ '
Perio‘dic functions . “‘. ) - - ' e :
E}epu-rrtary' plane yectors. oy T S
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\.v L~ ... PHY 101 APPLIED SCIENCE . :

‘Course Description -, . o - . B .
. An mtroduction to physical principies and. the'?r application’ in industry, .
" . Topics in this course include measurement; prgperhes of sohds, ligquids), - - v
‘ -© " and gases, and basic e]ectmca]‘princtp]es. -
P"t?réqu!sne. None LA
‘Objectives SR ' C -
... To develop -an understan(hng of the phgfstca] prjncfples inc1udir;g the .
. states- and ‘characteristics of matter, measurement -and “applications of ) i
. L those prinmp'les._,_ SRR . ‘3 - " ‘
: e : R < Quarter
‘ Lo T Class - Lab C1/Shop . Hours l
T Major Oiuisions‘ . - Hours ~ Hours Hours = -Lredit “
@ T 3 270 1 ‘
) "‘**— ) I Types of measurement I . e ) _ ]
*' . ' . k -;“_I I_. Devewpmen&ﬁnd t‘:se of the "Sc'lent'lf'lc method" o ! ‘ .
. © U MIL -Princlples arcd uses ‘of. machﬂxes LT - 4
IV"' Soﬁéis, l'iquids m gases // o o .

) V. Types of"izergy
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. . P ¢ ELC 1113 ALTERNATING CURRENT AND DIRECT CURREN; MACHINES AND CONTROLS
. . . -~ - . . . . -
- ‘ I‘/ i . X )
‘ R . . 5 o . . ’ . Quarter
s " ) £ oa « .-Class tab .  C1/Shop Hours .
( - g Hours Hours. Hour$ Credit ' *
‘~ n / .- - - N -
- “Course Description RSO N 12 9

. Provides fundamenta? concepts in single and po.Typhase alterna'!qng current
© efreuits, oltages. currents, power measureﬁ}ents transformers, and motors.
Instructioni\in the use of electrical test inStruments ingircuit andlysis.
The basic cgncepts of AC and DC machines an simple- §ystem comtrols. An
-. introduction t¢-the type control used: in small appliances such as thermostats.

timers, or sequencing swi’f.ches, _
' ) érerequ’_»sites.- ELC 1112 MAT ms . N
| | ) . TaSRS ] . P ) ¢ N R - ' c. .
' - The follomng tasks are 1ntroduced in this course' and are continued in
,additional courses. ° * . .
_ . ) B-14 " Install feedeé using metfalhc conduit and w{re _
y J - B:lS Instaﬂ feeders using non‘-rnetnlh:: conduit and wire
. B-16 . 'InstaJl‘ feeders using.non-metallic cable - '
__é;.l' " o el - _ " Install panelhqards a?d switchboards 3
» _ | ‘_E:-20'. Ground non-metallic c0ndu1 t raceuay systems
Lo " E2 " Ground transformers . .. RN } "
Felld ‘Instaﬁ‘(branch c1rcﬁ1 sing matailic conjnt and wire
) . F'-24 n . Ingtall branch circuit usi on-met‘.allicfconduit and wire
- 'F-2"3. Insta]l brdnch eircuit using nbn-metallic cable |
i G'}OQ. - Insta’ll low voltage éontrol systef)\k '

: :
Install signa sys.tems o N - f

Make mctor }'oad ca]culatfons for single and three phase
AC motors,’ oc motors 'a _ , ..

s

T .
> ] fnstaﬂ stqrters. controﬂers. disconnects and 1nd1vidual i
3 - : : _Gyercuz‘r -devices IR R %
' -3?‘ T °1nsta%' mators : )‘ ' ) ?,_" R
LN i —— s . s :

- &-33 _': N Instau_re‘rays. timing devices anc[ other auxiliary pﬂot
. ‘devices e .

—_— e ’ "o
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" (-39
L-40
L-41
L-42

L-43 .
L-44

D-56

0.57

_electrical system.
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* . . . '
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.. Perform maintenance o panelbéards and switchboards - - .

Perform maintenance of motor controllers and operator v
control switches

,Perform ma1ntenance- on s1ngle phase- an,d three phase motors

Perform ma1ntenance on transfprmers - s\ﬁrg]e phase and
three: phase .

Perform.maintenance on load managemenaontrollers

~ Perform maintenance gn‘grounding systems . e

Estimate type and quantity of material needed for a given
electrical system” . . /

. ‘ LT
Estimate laborgfféquirements for installation of a given ok

' The following tasks were introduced and tayght in previOUs cou?‘ses and w\]Tm'_"f“

be taught in this and other courses. = - " w4 A _, ..
E-21 Ground dev1ces}fzxtures and equipment e i' # ’ i
. - Fe26- i Install loc\A] coniro] swifches “and plates ' " ‘ .
F=27 Instal]lreceptac]es and plates ’ S ’ . KRy
< . . - -

|8
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. _ . "_ _DFT 1110 BLUEPRINT READING:. BUILDING TRADES
. B * p

L ° ] -
Course Description Co :

‘Prinéiples of interpreting bluephiints dnd trade 5pecific§tions common to the -
building trades. Devefopment of pyroficiency in making t\hree view and pictorial
.’ AN . o . .

sketches, p
Prerequisite: J Non ‘ : . ' '
.- . DObjectives ) _
- . . . ’ N ’
| To develop an understanding of the types of information presented on trade ™
blueprints and to develop skill in interpretation.of trade blueprints. To
develop an ability to express ideas _g{aphically using freehand sketches. -
o . g _ “Quarter _
. ) ~ Class - Lab Cl/Shop  Hours e
» Major Divisions " Hours Hours Hours  Credit ]
’ T T 0 0 3 o - —
. : P T
) “ - A = "
I. Introduction to blueprint_reading ' o [
- * * s ' - L4 ’)/,,'_" . . - :
. II. Shape descriptiop method in dr'a:;"g/ X h
, . ' III. Representative ;offdimiensions nd-fiish . SR AN U ; ‘
D ') Piw_ . .

M orking drawings: procedures and techniques - o

Task g o : e . g

. . 1

The following tasks are introduced .in this course

Snd.are continued
jn additional: courses: .

-,

» e T , ’ ) " .
0-52 " 7 Frt,ead"bl‘ugprints to determine style, shape, -«
: - Tlocation and dimensions of structure - (
0-53 - Read and interpret specYfications ‘
D084 ~ Make sketches arid layouts from descriptive E
. . ' instructions, drawings, and/or from measurements -
s ‘ of existing structures | v ~
( 4
A o )




e [
L

‘e

ENG 1102 COMMUNICATION SKILLS e
N N . K ' //
- . ! . - ' > '
v * - 3 - ’
, Course. Description ', - - 7
’ , I N - ,-/. * ’ . . . [}
Pesigned to promote effective communication thro@,eoﬁ:ect language usage AN
» + in speaking and writing. ; - Co ‘ .
_~_ Prerquisite: ENG 101" // : ' .
0b'j‘ect'ives S / : - " . L =0

t
-

v

To develop the student's. ability to commnuni cate cuccassfully with other”
Y57 to think more clearly, to solve problems better, and 10 -

Nindivid
: “more forcefully~jn work problems pertaining to his-1¥fe. . -
J : . . Quarter '

- Class Lab ~  C1/Shop  Hours . .~
Major Divisions’ : Hours Hours  Hours Credit - )
- ‘ 3 & 0 3 -

) . . e o . | o
1. Sentence structure ' e . / LT
- ’ T )
1I. Written expression 14 ‘ _ .
.‘ N : .‘ ) ¢ j R il r ‘ » )
III. Talking and listening ~
IV, The report form . - - ‘ -
- ’ b
i
.\\
{ "o ) - @‘ '
’ 4 L) ’ ’ ¢ ‘.'
a)w ' \
N r‘ r N + e
— 4 — ¢
! P j F
) ] ; 94 " } . ‘:
‘{‘:‘ \ -; ol - ’ ' )
IV Y AT 7 .
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' PH{ 1102 APPLIED SCIENCE

Course Description . ! e
t \
‘The second in a series of two courses of applied phys1cal pr1nc1p1es
Tapics introduced in this course are hedt and thermometry, and
pr*rnciples of force, motion, work,’ ene’rgy, and power
-

; . b
r\.{requisite. PHY_ 1101 - N . \ ¢

Ob,JECt'l\fe ..
To develdp an unﬁerstanding of the scientific concepts basic to heat and

its conversian to work and to be able.to.make pract1cal apphcations of
Jl'the concepts basic to macm nes and mechanisms :

- <

; o ) . . * Quarter
. ' ] . C}ass Lab - C1/Shop * Hours
Major Divisions . . | _Hours  Hours Hours Credit
T * . s LT 3, ©2 N 0. P -4
1. Heat. and thermometry '
11. .Thermal expansion v ’ ; co
L CI]ange of phase N . ; .
I‘V Transfer of heat i Sl C

V: Heat and work

+*

vI. Conilnon 1ndus’tr1a1 engines "E} ‘
. VII. Ph)fsical concepts apphcabie to machines and mechanisms

VII1. . Energy and work

X Simple machines

X, Screw thread -

XI. Gear trams, simple and compound v = '

) . S i ' !
"XY1. Simple and compound machines - ) ”/)

‘X111, Mechanical power transmission and effects of 'fricti,qi and’
. lubricatwn ) LA

e o '/3‘7/35 T ‘95 ’-.’ L.
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“ELC 1124 RESIDENTIAL ;I’I}m\h

a

. LT Quarter g
Class - Lab .- sCJ/ShOp> Hours
Hours - Hours Heurs . Credit- - wh
- Course Description ‘ . 5 - '0 9 '8 .
Providek insiruction and apphcation in the fundamentals ‘of blueprint
reading, planning, lay out, and installatidn of wiring in residential
o pp'licationsn sdch as services; switchboards, -1ighting, fusing, Wire siz
N ’branch ¢ircuits, conduits, National Electrical Code regulations;in actu 1
bui]ding mock - ups. ' . . 5 .
: Prerequisites: ELC 1}13, DFT 1110 . L
Tasics R . 'i vy ' >
. a T . ) ‘ = : T / )
i ~ -The fotlowing ks are intrgduced in this course with deve]opment of . .
) basic competen per form those tasks comp]eted in this course
T ;)-49 - Make load calcula jons for residentiai ‘
. 5 i — i- .
The follomng tasks are introduced in ¥hisecourse and aré continued in - -
addatwna] courses, i - , o
‘ Atll Ins&ll service using met.alhc conduit and wire . /\i
A-12 .~ Install service using non-meta]hc service erltr'ance cable
. A-13 Instal l. service using non-metallic cenduit and mre,_‘
F-28 N Install fixtures “and lamps S ’ J “ l
R F-29' s ,Insta“.ll outside hghting B > 1
J-33 Irnstg]l eleotric heaters ‘ o v _ o
/’ J38 - . ;Install electric neat catﬂes and mats e, A & ’a
L-46 ° Pérfonn maintenance on lightmg f‘ixtﬁres '33 o "
' 1 . ' f - ' b
M-48 Make 1nstaNations in hazardous locatibns ' '~,
'P-52' o Make modifications and extensions to emsting circuits' \._ﬁ’ o
v Q-5 ‘. Instail electrical equipm and c1rcu1ts for special , :
) Lt occupancy areas and equi .o : Y A
B . a . . "’ v . L]
The following tasks were in,troduced and, tauqht in previous courses and mll
be taught 'in this and other eourses. . , -
IR . Install feeders’ using metal]ic conduit and wire C
‘ _‘q . .- . - o ‘ . _;?.‘_‘--_.n N :r .__, K ‘ ‘.i ','_g.‘ . ‘tn\ ‘.,‘;
'y P ' & -‘9 "‘-',' ., "-."" ) B 4 ._"-.I ’ ..-" 1‘“‘
IR - A /3&/]37._: 96 e ' R
SR S Y 1 . ce A S




W

L%

1
£am

B-15

. 816
€17

E-2D
E-21

E-22

F-23
F-24
F-25
F-26
F-27
G-30
H-31
K-36

K-38

L-39
L-40

Install feeders using npri-metaltic conduit and wire
_ Insta11 feeders using non-meta111c cabte

Insta11 pane]boards and switchboards

T ﬁround’non—meta111c.conduit.raceway systeﬁs

AR

an,

gz

*,

-'Ground devices, fixtures and equipment

y ce - '
Ground transformers .- . B

Install branch circuit using metal]ic‘conduit and wire
; N e

" Install
Install
Install
Install

}Install
Install
Install

branch circuit using non-metallic cable

branch circuit using non-metalli¢ conduit
local control switches and plates
receptacles and plates ‘

fow voltage control system

.

signal systems

starters, controllers, d1sconnects ‘and 1nd1v1

overcurrent devices

dev1ces

Perform maintenance on panelboards and switchboirds ‘

f. '
. \ ¥ .
. L R . , ,'
ual, _‘II'

* Install relays, timing dev1ces and other aux111ary pilot

and wire

-

Perform mazntenance of motor controllers and operator
control switches ‘

Perform maintenance on single phase and three phase motors
Perform maintenance on grounding systems

Estimate type and quant1ty of mater1a1 needed for a g1ven

‘ electrical system

- . -

e

_efectrical system . .

-
L]

:Estimate labor requxrements for 1nsta11at1on of a g:ven "

‘I

-

'
Fl
-
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- S AT ' .Quarter .. o
- R AT .Glass | [ab - . ClJShop t.Hourg, .- T

. T e 11:13-: INDUSTRIAL ELECTRONICS ',j el

" LR L o * 8V

PR . N ey e e ‘Hours ..-Hours. Hour$ - Credit. .-
Course-Description ~,° - “._-:.:;.- PRS- TR S N §' e Ui
- Basic ‘theor'y, operat‘lng chamctewastics, and' apphcatwn of sol"idrstate 3

ey electronic theory use in circyit -protéctive devices, pntrol circuits such =~ . .7
4~ 7 -as relays, - 1imit switches, sensing devicesiand an understandmg of bas‘lc S

- - eléctro-mechanical logic. Disassemble,’ rep]ace part’s and reassemble aJT S
types~ of electro-mechamcal devices.-! . S LT e

- . Y e \. ‘ N - i " PR \" I.‘\ Y N

i . T AL ) -!"Q'V:f . t.’:” a - .'\“m. A .\:
. e Prereqms‘lte. ELC 13 T oo v T Ve "

v - . - s . N . .. o ¢

' ‘ ! {' f ' : ° \; gi ! ' ~ * v .8 * f :.

TaSkS ’ . ‘ - W L L - * . . ) :;_ W '- - - . . ]

- ——— . . s : . . .- &

The following tas[gs are introduckd tn this cqun;;ée énﬂ 'ac"g -haﬁ]‘.'in'ued dn o ‘-
» : add1t‘lonal courses. L . L T e, e Y

T n‘;’ “ L-45 . ~Perform ma‘lqtenance on gle/:tromc dev1ces B

The follow‘lﬁg tasks wei'e' introduced and taught in pr'e\nous .courses . and mH= - T

. be taught in this "and other courses. /. _ r ot
. K-36 ' Instaﬂ starters, controllers, dwsconnects and- 1ndw1dual .

: overcurfent dev‘lces / _ % .
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*. y I. Understandrng the meanmg of "“human re]atwns“ ahd "personahty" _
P _ ;I Identifying and understahd1ng the éour;es of problems in human ’..
R , relat1ons ) \ S
: 111, Human relations and q;gani%ption '
i: f?:‘ IV.. Speech -and, conversation \\
S V. Physical elements of speech \ . : : L
L Effective speech \\ . e
;1 n VII Intellihmpt behavlor ‘ . ' ' ° .
- . VLII.J Motives and é;otions Y
- }f. Emﬁtional conf{ict and addhstmeﬂt . R ) - ; -
S0 X The search for adjus tment . g
3 sl B,roa&énmg your intérests < - "
‘}Q iXIi:; §opd hqpl;h and posture - ° ;; .

SR s AR
ca T b N .o «
L] \ ., I’. ) _'-‘_. . . f. ) :‘ r- . Wt
- . ._)‘. :' R B o . ..a & ; <
. o i "7 7" PSY 1101 " HUMAN RELATIONS: . -
};: e Cour&c bb5cr1ptipn" ' S T . .

t . - . . . B
RSN A study of b@s1c r1ncip1es of. human behayior, * The problems of "the 1nd1V1dua]'
or *}h are studied in relation to’ socipty, group membershwp, and relat1onsh1ps withrn
a0 .‘wthe”work sttuation\ o , ,

. \ { Prerequis1te -;Nnne B . ;)
&..:\, . ‘ .0b ect‘lv . ’.ﬂ‘:, R ..“‘r. ‘4 Lo ) -
R "J‘——‘* SRR - -
SR A To develop an understandzng of the pr1nc1p1es of human bqhav1or as applied to
: jitterpersonal relat1onsh1ps on- the job and as applied to-the total behavior of
. an 1nd1v1dual - \ —~ - )

" . To ga1n the ab111ty to ega]uate onqself and carry out a program of self

1mprowement L
‘ ] S LN . s Quarter
o NS .. % . Class Lab C1/Shop Hours®
Major Divisions o E\ ~ Hours Hours % Hours Crgdit‘ ‘
\ 3 0 'L

1
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“‘DFT lll3 BLUEPRINT READING: ELECTRICAL

- . Quarter
Class tab C1/Shop Hou
Hours Hours  Hours Credit

Y

_ Course Descrxption S q 0 3 1

Interpretation of schematics, diagrams and blueprints applicable to
electrical installations with emphasis on electrical plans for domestic
and commercial buildings. Sketching scHematics, diagrams, and electrical
plans for electrical installations using apprnpriate syMbols and notes
according to the applicable codes will be’a part of this course.

-

Prerequisite: DFT 1110
Tasks

The following tasks are introduced in thws course and are continued
in additional courses. .

N-50 Make load calculatiuns for commercial

N-5T . Make load. calculations for industrial N
The following tasks were introduced and taught intprevious courses
and will be taught in this and other courses. .

N-49 Make load calculations for residential
0-52 ¢ - Read blueprints to determine style, shape,

L location, and dimensions of structure
0-53 Read and interpret specifications

0-54 Make sketches and layouts from descriptive
. ~ instructions, drawing, and/or from
measurements of existing structures

0-56 Estimate type and quantity of material
needed for a given €tectrical system
0-57 - Estimate labor requirements for

installation of a given electrical system

ey

»a




.Tasks {

"in this course,

o ., ELC 1125 GOMMERCIAL AND INDUSTRIAL WIRING

-

' - Quarter
' Class Lab C1/Shop Haurs
Hours - Hours Hours . °~ Credit
] * -~ . . . oy . v
Course, Descr1ptlon .o 5 0 i 12 . 9

* Lay out, planning, and 1nsta11ation of wiring systems 1n commerczal and

1ndustrial complexes, with emphasis upon bluyeprint reading and symbols, .
the related Nationdl Electrical Codes, and the application of the
fundamentals to practical experience in wiring, conduit preparation, and
installation of simple systems. Causes. of e]ectr1cal énergy waste and

- methods to improve operat1ng eff1c1éhcy

Prenequjsites: ELN.1118, ELC 1f24‘ !

‘The fofﬁowing tasks are introduced fin this course with development of

_basic. competency to perform those tasks comp)eted in this course., .

[-32 . Install transfofmers - ‘ L

L-47 Mairitenance on DC machine

development of theeba51c competen y to perform theSe tasks w1ll be completed-

-

A-11 Insta]]
Al2 Install
A-13 Insta]l
B-14 ~ Install f
B-15 Install feeflers using non-metallic conduit and-wire
B-16 Install fee'ere Psing non;meta]ﬁic cable’
;/%-1? ' Instaill pa e'l-boards and swit-chboards ”
N D-18 ! Install bus duct syste;s . )
D-19 Instadl u erfloor duct system ’
E-20 o Ground no -meFa111c condﬁ:t‘;aceway systems

mipes
102 - . . v




L 3
\

H + - . ’ :‘J

-

PR | \s 7.3

s v ”E;.ZI: g Grdur\d de\nces, ‘faxt jres and equ1pn1ent : _' i f .|
B2 g Ground\ transformers i 0 ,’
* F-23 i : Install ‘branch e1rc 1t using meta]hc condmt and mre L SN
. F-24 ;’} Insta]l branch c1ru1t using non-metaTlic conduit and \-nre.-
\‘I ‘If-25' ‘ : | " Install branch cz u1t usdng non-meta111e\cab1e |
.. 'F,-zq' Insta}l Wcal con} rol s:ntches and plates | ‘ '
7 F-_E} . Install reteptac e,s and plates: oo f P i
‘ R F-ég- | o InstaH fix ures}g‘and Tlamps ' " '_ | \..'. ' - T
: Fa29 . _ InstaTl out id'e f”]éghting"' T :
‘ JG—30" Lo InstaH 1ow \go] age control system | 1 ! .
.. .? -._I:I-3_.i = Instal] signal systems T . . - - ' . . 3
-3 Install electheheaters L y . R
o ] J}-34‘ . . Instal} e]ect"lcl he‘at cabl‘es and_;nats ) 4 .. .
| . '-"K-35 5 - " Make motor. io Fd calculatmns fob szngle and three phase ‘:' ’ .
S AC motorsy D /motors " .. . o ‘: -
S . install starfers, contrdﬁ]ers dlsconne’tts and individual” ,
) " overcurreﬁt evices . I ol
o k3 . Instal‘i mqtr‘s SR _:-_:..—‘. .. R
Ke38 - Tnstal] relp ys,,‘tin:}.ng‘ﬂev:ces and bther aux.ihary pilot. ~ ."",,-‘
1 o deyices -}" ;. L e e Ca
e -39 . Perform ma tenance on. panelboard;', and sw1tchboard§ N
‘L~40 Perform ma ntenance of motor conj:mHers and operator X o
a cbntro] SW| tches A ,‘ e, - A T l -
_ L4 Perform ma l ntehance on sihg?e phase and three phase motor;
Led2 - . ’Perform m 1ntenance onw transforrrre.ns - s1ngle phase ancl ‘:\7 a
' £ : three phage . xﬂ _ L T,
- R ‘-4743 P'erforrq intenance on load manageinent controllers __.9
1. . ,;’_144 o Pev]lfOrm ) mten'ance on grounding systems t ' o
T L-45 L Peiform aintenance on electrm’nc .devices . _.: o - . ‘
" ;L.:as " Perorm aiﬁtenance on lightmg fixtures { i. o "

‘; L ’
., .

.\4) . ‘ ‘ > “ ) ) .I |= . '. |I @ - ' ' l‘a. L] - ’ ‘A‘.. .’.-
EMC .- . /\'q; I\. }: . o . “ . ]4Q zl ' - ...' I



. . o _” ' Mag p .Make mstallatwns in haZardous locetlons . "
P ’ ' N-50 * Make Toad calcuiat1ons for compercial -
B . N-51 . - Make Toad calculat1ons for industrial ' ’ '
E 0-56 " Estimate -type and quantity of material needed
) o for a given electrical system
- 0-57 . Estimate labor requirements for - insta]lation of a
. I L given electrical system' "
Ty . .-P-5¢° . Make modifications and’ extenslons to ex1sting )
- . R - circuits - " ‘ o .
° " Q=55 ' Install electrical equipment and- c1rcu1ts for ’

- Coe spec1a1 occupancy areas and équipment o -
. , .

* - 7, . - )




\5_ o ELN 1119 INDUSTRIAL ELECTRONICS =

.o . y Quanter
Class_ “Lab Cl/shop . Hours .
‘ "Hours =~ Hours ° Hours Credit
. Cenree Description - X 3’ .0 . 6 5 .

- Basic industrial electronic-systems, such as motor controls, ‘alarm systems,
heating systems and controls, magnetic amplifier controls, welding control:
systems and other basic solid~state types of systems commonly found in most

1ndustr1es. Energy management contnol Systems. )
Prerequ1s1te -ELN 1118  + Co. < e

Ll - / \ -
TaSkS ]

A

The.following tasks were introduced and taught 1n pre§1ous courses ;. and
development of the basic competency to perform these ‘tasks will be completed

in-this course. . : -
S 6-30 Install Tow vo]tage control system ‘
H-31- - Install signal systems '
A K-36 . . Install starters, controﬁers. d1sconnects and indimdual
: overcurrent devices 7. - )
- . ﬁ a
K-38 ; Install retays, t1ming dev1ces and other aux1liary pilot
i ' - devices
L-43° « Rerform maintenance on load managemenf controllers
L-45° ger'form naintenancefon electronic devices A
' , R
& & - - ﬁ . :
. | -
& @ :
il . , {"Q
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s 2 -
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-, .\ :‘ ’
. BUS 1103 SMALL BUSINESS (PERATIONS -

Course Description . ' -

LA
.

An 1ntroductlon to the bUS1ness‘wor1d problems of sma]] bus iness operatlon,
basic business law, business forms and records,’financial prob]ems order1ng

and inyentory1ng. layout of equjpment and offices, methods of 1mprov1ng
bus1ness. and employer-employee refations. ,

’

»

Prerequisite:"None . CL .‘ o

A

jectives . . .+

L) »
a

- e

n

To develop an apprec1ation and understand1q9 of small business and to develop
2 knowledge ‘of the general procedures necessary for small bus1ness operat1ons.'

L4

*
T

. - . ] Class
Major Divisions .. Hours
" 3 .

L

I,

B
O

r - v

I11.
A
. IV
e V.
VL
VII.
VIII.
1X.

Xv

Introduct1on

Lab
Hours
0

»

Problems of small bus1ness Operatlon

_ Basic business Taw .

Business; forms and records

Financial problems

LodatiOp‘pfoblems

ﬁrderjng‘aﬁa inventorying

Layout

[

Improv1ng ydur bu51ness -

EmpToygr-employee,nﬁlat1ons

#

e

£

C1/Shop
Hours

L P

J -
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Appendix A-l .

£
H

] . - W N N T B - a7
* & - i ., DEPARTMENTOF . o ,

- & - " COMMUNITY COLLEGES . ,. '\ ,

NORTH gAROLINA STATE 'BOARD OF EDUCATION . ,'

" . ., N . ,,;‘ RALEIGH 2?6:: : -

s e .September 10,19% . T L. .«
. . ": R :-: ) - . ' M . -’ N . '. c_‘ ‘ '_ .
. p ] . .ga , . . T .. - . p . - . ;
lf/ L -: '-r ."“‘; é ‘ ‘. ’ “ ' ‘ - S "! . . ) * . ‘. - @
- : - ) . . - - - - . - ‘l° - ] j ) ;". o ‘.‘ .
-+ F T0: 7 North. Carolina‘Electrical Contractgrs A

‘FROM:-- -,Largy N— Fuqua Assistant Director for
., " Vocational aﬁe Apprenticeship Programs "
’ .SUBﬁtCT: Eareer Opportunity Survey S ST .o

s »’ . . . - "

‘ The Prognam Development Pivision, Uepartment of Community Colleges, Y
. ™+ 1is conductin® a project to determine the-competencties required by employers
. in order. for thefr employees to. be successful on the Job.. This project is
designed to: (l% develop a-validated 1ist of tasks performed by employees
. © in-a given.job; {2}, develOp from the. tasks, competencies which are required
, i~ to perform successfu]ly in the job; (3) develop curriculum guidelines;
,'; and-{4)"develgp and/or revise curriculum materials based on the-guidelines
Lol _to assist educational personnel in providing quatity occupational education.

:z - ﬂrog‘l"ams s Y - . 1@ . K . .

, . ., . i G

. The fikst step in this project is to determine ‘the employment opportuni- --i’:

- .'" ties that are available to graduates of particular programs. For the .
e _ Electrical Installation and Matntenance graduate, there is.a Timited Vst

s : 'tﬁf' of job titles. 1f you kndw other job titles that yoo~cohsider appropriate
1 . “..w -pléase Vist.them. Your response to this sorvey will contribute to-the

' identificati n of jobs that- do exist ‘ ] .

After you have- completed the survey. please return in the stamped, - .
se]f-addressed envelope by September 21, 1976. Your responses will be
compited with the responses of other inqi_f__als completing the survey, '
with no individual - responses identified .

.o I will appreciate your participation and involvement with fhis project.
’ .' ) ¢ « ! S - ‘ . * ¢

LWF/bc

'y

Enclosure.

{

~
Q
o
o
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, 2 CAREER OPPORTUNITY SURVEY * . . .. =~ . N
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_ ~ The following employment- oppor-tunities 'have,beeri( id.entifiéd as , « ! SN
A being po!‘.sible careers open to indfviduals in the E]ec;rica'l‘x'lnstallat,jpn; R P

and Maintenance curriculum. These opportunities may or-may not exist.” = .-
Ca : L Ry A A PR swo ey
' ) Please: indicate your opinion as] to whether these émployment opportunitiess " -3

. - » do exist By-checking {v) the yes or no ‘block next to‘the career identified. *
: .Please add additional opportunities T‘.ﬁat. do exist, but were omjjt.;r.gd:.f‘rom EEPREY

. .the careers that are Tisted. . .. s T T Q‘:"
SEE ML
ZD.(‘).T. Code * : Career Opportunity C ot <] el "fﬁo. ; Ct')mnenfs:- o;,_:
824.281 Electrician. R N e ‘
829.887 . Electrician Helper '
- . \?21,.28’1 ) ~“\ E]ety:.tr"ic Motor Repairman K .
. 834.281 -\ Flectrici an, Apprén&i ce | R
821 .1-31 i’:‘] ectrician, Constr:uctr'ion ‘ ] -
" _ - _ Foreman
f *
!

*Dictionary of Occupational Titles, Third Edition.

.‘ “ o ’ /5&[15?

109 | - | . -

* ,-' . “ . - -
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' ﬁAREER OPPORTUNITY SURVEY

" Appendix IA-3"'

R .
*Dictionary of Occupational Titles, ‘Third Edition,

2 T

158

: 21.1(2;

% " ELECTR]CAL INST&LLATION AND.: RAINTENANCE CURRICULUM - ' .
e éy'ﬂﬁ??“%fgg;—--mhm_ﬁe (Iabulations) ; “. DRI o '
G e \ﬁ . L :';;ﬁﬁdreer Opportunity .
‘ . H., .U;T::z.Code* v Oocupatiénal Ti‘t]e. ; Ye§;~. N:S;' No -Come'ri't . .
W g Electetéian w7l jw” e B A
o N .“‘ S - o 1.0
o 2—9.88?: - Electrician Helper o 36" o 3 —
Sro | 12V.28 Electric Motor Reggirmalf" 26 R IR
o b 8%4.%@1 ' if Eiectr1c1aﬁ“‘Apprent1ce o -3? ) ) 2 L ;2
3 " %31:3'131,;, sy E1e::trit:1an,ﬂ Construction r Wél 3 - R fj‘

': i:" 3 ' Foreman ‘ "{ g . S . "?
5@U3 i;? ‘flg _ ETectricfan Genera] ¥ 1;{ ,;t_> - ;k a*-ﬁﬁii
voTE E: ' Sm@rhtmdmt. : - . ' ﬁ_g' i f”a{;
] 2 ' Eﬁectrician, Eontrols;Specjalist 23_*{;: :é% ' 5i

’ E‘Léctri,gan, A'ppliar;c'e Serwi;:eman 16 ‘ ; ‘ %& .‘ﬁ‘iﬂ
Eleétrician, Lineman‘ '2‘$ B -b

.:Eleétrician, Estimator 5 1
gléﬁtriciaﬁ, Foreman Lineman 1
EIeétrician, Control Technfcian i
Building Mai;tenaNCe . 1 ~ o
- El E.u_ct;i,cal Stock Room Clerk 1 / “«
Elé&trical Stoék.ﬁkicing Clerk ]- ':W
Electrician, Designer 1 )
Electr1c1an, Buxer ‘ 1
E]ectrica] Supply Salesman - 1 L .
5 E1ectri¢a1 Contractor * B i




. K C T T COMMENTS, CLe.

- . - . W - a . : ‘ s ,
i . Your Career.Opportunity Survéy fs great!’ MWe'rve finally getting.around -, * E

: ) to, finding out just where'we can place the people goinyg througp our . >

D Technical Institutes and Commuhity Colleges., =~ e
L - . ":. * & L 1 lo '-. * ’ “ ; .
. A1l regularly in demand. -",' R . . “
£ . ldo n\: believe that boys can go to sc’@oo] to learn the ]E]e[:tr:'il:'él
! " Trade without on-the-job experience; therefore, these. indicated jobs . -
. Lt do exist, but q‘nl'y persons with on—_the-,jotg’ ex‘perienqg‘- cam gualify.
. . . . - : -

» '
;
- . LY

. ) * * ¥, . - - L S . * e
_ " Boys going to electrical schools can advapce faster <than boys who- .
" . do not go-ta school ,g’hqtnever they must st%‘t on the bgttom just like -.

- y . everyof® efse. .-, , | g T
. Ld x-. ¥ * - . ¢ " “‘ N *

atr &,

an PR
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. A = x . Lo, # S ;
. E - T '-' ; et @‘ N . o B, e : . ,
. P \ . s ¢ E - e '.

x ¥ . - * ﬁ’- Q‘ ’r" k * /' ' ' : :
.Th:s workshop was presen'red as «a part ‘of the- Eaergy . ’ ) - f ,"
“Comservation Curriculum 3nd Short Course Projéct ef c Ty . .- .

the Occupatidnal Pragram Sery-|ces Sec*ion, North: ) } % .

- Carolina Oepar'rmenf of Commumfy Colleges, B . .. L !

~4 . . -~ vt .2 N -
5’ . N - " T ’ N . f .; . _-'.

o , g . ELECTRICAL INSTALLATION AND . ’
e N L SR et MAINTENANCE NORKSHOP ..

s ) “' )_ v .ot * : - ; 6‘ ‘ <& s ',J‘
: Project D:recfoﬁ “ i, Rogex®s, woatMngton e ) . - - b, .
- .7 “*Curriculum Coordinator: Dr.-latry, . Fuqua~ ‘ - i ' _
Project poordmafor: ;Ma Peggg M -Batl _ ' . S T
& . ] . . % . ©T ombu 27, wro*so .-
AV - . . JANE S. MCKIMMON GENTER.  * .
. ’ :’_ A o e, T NORTH CAROI.TNA ST ATE UNIVERSITV ’ *
: e LY "‘. .‘ . . -’, . L ,l. . . N :.’_ _: . .
. ) ; :/ ~\ . ' . K \ ’ o
- 1) S 4 -:' ;t v - [ ’ * 0
A: ’ F X, ’,— ’ e ! .l, ' ] . ’
.{ :l : ’ "' ‘.? T om e ) h
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] * : ] . * 1 * ) ' " 4 3 -'- . .
. Spgmsored by 1h Norfh Carollna Depa’rtmenf of - s OCCUPATIONAL PROGRAM SEvacgs
v+ Commun'i ty Col 1% ges, in cooperation, with the North . . F T ‘
Carolina Enerdy.Divigion, with funds granfed by ’?ORTH.’C.AROLINA DEP&RIMENT QE,COWUM ”’COLLEGES; Z
"RALEIGH, NORTH CAROUINA T
‘ | 3 i
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- ‘ ‘m_




. }0:15 Lt

"~11:30

2907

12:00.
1030
"

2:30 .

2:45

Registration

Welcome and Introduct1on
of Speakers ;

Ne]come from the Department
of Community €olleges

-Methodologx of Task Analysis

" Review and«Eva]uatmon of *

Tasks .

Intxoduction
Tnd{vidual-E valiation
Discigssion

s

Lunch <,
‘ *

|
Rev1ew and Evaludtion of
Competencies and Cf1ﬁerlon
Measures
Tnthoduction, g
Tnd{ vidugt 5uazuaxLon
. Déscussion

IRl

. Da taaay W, Fuqu&

-Peggy Ball

23:00

! ‘un

Dr, K, Jameé Owen

, s A
J@ck McKeed ~

P

H
’

4:00

Moderator: Rogex -

G, Worthington ,
Responding Panel: RN
Dr, Laray W, Fuqua

Jack McKeel - !

-
N \
. -
.

. Peggy Ball

Moderator: Rogex

G. Worthinglon

Responding Panel:
Dr, laniy W, Fuqua
Jack Mckeel .

3:30

Sequgnc1ng of Tasks
Tninoduc fion

.' 2 Sequencing

Discussion

Additional Tasks
ADJOURK

Review and Evaluation bf

¥

Peggy Batl -

Moderator: Roger’
G. Worthington

‘Responding Panel:
© Dr. Lany W FuQua
\ Jack McKee£

‘ l' Roger G, Worthinglon




Appendix ¢

’ :./ “ :
‘ . I ' BASIC ELECTRICAL EQUIPMENT LIST
/ S (16 STUDENTS -
S ITEM NO. ' ANTITY : DESCRIPTION
' ,
1 L * Motor control
‘ - . educational trainer
NN 2 J/ 1 . Basic electricity-
' / ‘ . © trainer
. ’ . ' ) - 1 ' . Circuit trainer
R - 1 ' y, Industrial
. electronic teaching A
1 ‘ Electrodemonstrator
-/ set
1 | Motor controls
P . power transmission
system
.' 7. o 1 - Lab ‘power pafiel
: g ‘ ' 3 DC motor control
s . ) unit 't
/ 9 3 AC motor control
/. - . - 3 umit
r ’ , ~ - - ~
b4 INSTRUMENTS AND METERS' ‘ :
,f 10 . ) ’ L ’ 1 DC Milliammeters
/ B [ Y S v T AC MV dammeters .«
| O | I S N AC Agmeters ’
e L 1 - . DC Ammeters
13 . 2 .. Multimeter -
w 2. " Low-Onmmeter .
5. 2 AC-Voltmeter
- BT , . o AC-DC Volt-
.‘ _ , Wattmeter
7 - 6 Volt-Ameter
| ; 4 '.‘ ‘ - ”ﬁi ‘ M ‘
‘18 | 1 1 1 6 cr‘c_iﬁamp _meter . )

- ¥ o,




21
22

23,
124‘ i a

25
26

27
28
29

31
32

33

35

37
38 . ,

40

L)

W o ~

pr.

bt

L

. ' Megger tester

DESCRIPTION

Motor rotatjon

*  indicato# Lo

- . FES . -
Circuit: tester - :
IIEtel“ . ’ T e

& Phase sequence .
met.er

."’ .
)'" ..

Light me‘ter

§’fngie ¢ frequency ..
. ‘m?er
"f'ﬁr‘ee $ wattmeter

Dmnal readout - Y. .
cTipon ammeter

: VﬁR_ meter
' Condu:i t 'ben'der'- ‘

' Hydraulic knockout )
‘ cutter : -

', ElectrLc ?inesman S,
.safety belt.

Linesman's -

e -pole climbeys

; Transister checker .
Tube che-cker ) . .
Strobe 1ight L
Pipe threader set ° ‘ e

Héavy,vduty pibe A
‘cutter -° . .

.Burring reamer_ - | ‘
Pipe rearr;er
Folding tripod

vise |, . .

Pipe wrench L

L}




-

(3
a
-
¥ At
-
4

43

44 ',
a5
46
L
48
49
-
51

.82
53

54

56
" 86

57
' 58
59 .

- 60

6]
62

64
65

QUANT IFY
4 L ’ 1

-

&

DESCRIPTIO
wF A‘I&

T ﬁo]fgcutter

2. ;0 Electpic hand
;. drild
2 _-:“ . H'eavy duty soldering
, : ‘; o gun
R "‘3 aﬁmer/dmn
N\ <
oo ¥ : % ﬁmp“tt wrench kit
‘0 s

. 1 :
/ .
‘ . 1
L.

<0 " & vac system,

= J1g Saw s

. . Bench grinder

_Co'rrb‘inatian Bl,ower

’ Stud punch set

',]-J' - i ‘, D‘T'T'” PT‘EﬁS ‘-a
Voo 774 Rlectete condult |
. L. ., ;;u . bender- S
a j -

i R Stq_d gun

na

. Threadu'lg ma'cmneQ _

rVnP

n -

‘I. " ]addﬁr‘S‘

4 L ':; ‘. . j:‘-" \é iﬁ:pe wr‘ehcth
) -3;: ‘ : _~.
8 Tl

~K 0 punch sets
,“ “Fibeﬁglass step-

3

1 "G Grease gun-*( "
6 . 2% 0f1 can :\ ,
o Aee .
2 - A p}ain wrench~, ~
L2 : .f"fa’“ee‘shiew Y
. . - i
1 ‘ : Helder' . -
6. 3 P'ropane t’orch kit
a2 _ : Sh1ps auger
7 2. Hobq b1t 5et
2 . 1 ‘18 f.i;apla gun .
. 168, “D i

w e

L

. "
-~

* .

- o - . .

- . . .
_" I' i. .y -l




" - SMALL TOOLS
' 72 . . R
73 ‘

. 87, B
8.

'ITEM NO.

66

w

67

68 .

"8 ..

10
n

-

L

74

6
™

78

) ,‘

g .

81 >

&

83 .. - S
84
a5 '“\* Low .
86 ) -

16
16

16

. ]6-. i \

16

166,

— - >
o - YW e
DESCRIPTION . .
Compact portable .7
" paint sprayer '

LoSkill saw . v

* Portable generator

”Ad;hstable wrench

Allen. weench set’

. Offset. screwdriver .
T R ’ .‘ 5
* Needlé ‘nose pliers._ -

' Vigezqrip pliers .

~ pliers

;Iongue-N-GrQOQé :

¢

Tube cutter - e N

Bearing pul]er

Tap & die set " ' //frfx\\$ 3
Lo : ~.
L \

Wood chisel set. .

Standard screwdriver ° .

Phillips screwdriver

Diagonal cutting = . % -

Side cutting
pliers -

pliers

Too1 pouch *» .~ . .

*, ) - * ( .‘ :
Hgndsaw - ' -
Electrician's © s
knife - ‘

" Nut drive set .

Metal snips -
N

"




99
100
101
102
103
104

" 105
106
107.
108
109

10

QUANTITY

16

+u - b

16

. 16

o . by MO

—t

1
\\ .

>

‘

" DESCRIPTION
Tool Box w}tfay
Ball pein hanmer
Chisel and puﬁch kit
Combinatiqn square 3d
‘Cable cutter;
lig-zag rufe._'
Fite -
., Steel bit
ouqd file . .
Screw extractor
Brace =
Auger bit set
“Claﬁ hammer
‘Expansion bit
Fish tape
‘Nire'sfFipper .
‘Hgod Tevel
Fuse puller ‘
Pi;;;ic hammer
_f';;Crowbar.

Raw hide faced -
hammer

m
12

1
6

- 167

3

120

AC -Manual compensator.

Electric motor
-Single phase split
- phase

-

( 'zngocket set o
\ N . - . . .‘-‘ N

MOTORS AND CONTROL DEVICES AND RELATED EQUIPMENT




-

I

¢

. "*; » ‘ > - .
- ITEM NO. e QUANTITY - DESCRIPTION
. . © B . s . e ®
' 113 . . 16 T Etectric motor,
SRS ‘ o 7 thrée phase
‘ - 4 o o ’
T L L S A - -HMagnetic starter
. 135 e _ S . Low volitage -_
e ' " . power supply
we T o 6 - Instrument storage
A I base )
w0 .8 AC Magnetic
‘ T | \ . starter, 3 pole
) 18 - L8 C Preumatic timing
oL S ~ b relay_l _
19 - . _ . IR B ' AC Reversing ~ .
' P / ., - magnetic starter.
120 . e 8!, s AC Magnetic. . -
, . ) S L eqont_ractor,-singl‘e
: ) C - . . phase ” T
L I .8 “AC Magnetic
e - o . contractor, three
’ . ST ‘ < phase . :
122 " 8 ~ AC Manual drum -
. . . switch ’
23 : 2 DC Magnetic
. e~ relay :
" 124 ' LI DC Contactor g
o and starter
' 125 8 AC Magnetic relay
w3 Standard duty
e e LY ot . _control station
127 ' 8 Repulsiop start
.1?9 N ) 8 \ .' h Magneti;f\stante‘r '
129 . s T Current traﬁsfomr
‘-) .- . .
130 - . 8 121 _Preumatjc timing
e ’ _relay
131 . 3 .8 Electronic timing
; relay
o s T ; . L ‘*—-.__',_ )
R D 168 4 . .




L] -
'
' o
.
. ’
'
. -4
- - e .
L 4
i L
- ; . »
- . ,
, ~
. r
i
) e.:
. 13
)
¢ -

s o
_.w n ]44 :" ‘!é
L

. . -
N

ITEM N0, .. 7~ .  QUANIITY - '+ DESCRIPTION

- DISPLAYS AND MOCK-UPS {TEACHING AIDS) -
132 . S b Assortment of -
L ) ; . . . K buzzers, bells,

o P T transformers -

133 ) o -8 ' Zero speed S\;itch

134 ¢ . - - e ‘Assorted electric
- : . . ) . relays, motor start-
Lo oL ers, load centers,
- . circuit breakers
and contactors

135, L e 2 . . " Etectronic switches-;.,

13& B - - AN fo . \_'V'i_s?'

137 L C o .l 6 -+ . | ﬁorkt?ench
we - 0 LT T 2 .' Storage _ca.binet*

' ’ 'Instructor"s bénch-

. - Instrugent storage
) - - cabinet -

S o s N Steel shelvin
o - . - Ceo - section
T o P T Shop stool
I L T S I . Shop box
. o2 - o 'r Pipe-~ rack
. - _ . P
SPECIAL PURPOSE EQUIPMENT FOR SOLID STATE MOTOR CONTROL DEVICES

ot SR
e ﬁn‘!“

M

- 145+ 3 - L .Powefrj supply ~-°

LW . ST el ' Output amplifier

Tl ie . "3 o ‘Input device, single-
o v * -+ - phase, sine to
ST e ‘ \ ‘ square wave and .

& : A o . unit reset
. @ . . . . - i
148~ - ‘ 16 . . Logic function -

o T | ' - o two-2 input "and"

. with standard argd .
A g .. - . inverted o ts
L lzp o Imemedostte

'{{" e L s

. ¥ ) [ .

\




|11 .

"5

183
. 15;4
'155
156

157
158 -

" 159 -

RN

G e ‘ . volt

-

L

UANTITY . DESCRIPTION

9 - " Logic function’
e . two-3 input "and"
iy v . * with standard output -

6 ' © kogic function
- o one-6.input "arnd"
' . with standard
output *

\ 18 , Logic functions
) . two-3 input "or"
- with standard output
. f

15 - . Logic functions
v © two~1 input "not"
with standard
output

-6 . _ Llogic .functions °
: ;/one-3 input sealed
_ "and" with standard
and inverted output

6 o * Logic functions
LT two~3 input’
. Coe "and-not” with
! o, B standard output

* “LBgic functions
-one “"retentive

. .memory” with

kY : . standard and

' inverted output

9 . . Logic functions
& - _ one "off-return
' - memory" with
= ~ standard and
' inverted -output

3 .- Logic fuiittion

' "delay" (04-12.
o sec. ) with integrdl
' - potentiometer

37, Logic ‘functions
= "delay" (8-300 .
- sec) with integral
- 123 potentiometer >
* 18 ¢ "Or{ginal input"
devices, two 115

170 ) ) "N




BN

ANTITY

DESCRIPTION <

Power supply
{ncoming AC 1ine
fitter

Wire terminal .
package of 500
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" The follouing films are available "from: Py

.

* R Y

7
AUDIO-VISUAL TRAINING AIDS

-

. U.8.A.F, Central Audio-Visual Library
AF Audio-Visual Center .
Norton A. F B., California 92409 .

NOTE: All Air Force film rcqucsts should state that they are for
‘profeséionally interested groups only and for training electrical *

o appreaticca.
]
TF 6181 VWire Size and Voltage Drop
TF 1-5163 Squirrel-Cage Rotor Pri es "
TF 1-5164 Split-Phase Motor .Princigles
TF 1-4375 Electricity and “Magnetism - Part III - Voltaic Cell,
Dry Cell and Storage Battery .
. TF 1-4378 Electricity and Magnetism - Part II - Olm's Law
TF 1-4514 - Radio Technician Training - RCL -~ (Resistance, Capacitance.
Inductancc)
*TF 1-4521. Radio Technician Training - Elementary Eleéctricity
TF 1-4653 Alternating Current - Part I '
TF 1-4654 Alternating Current - Part Il
+ TF 1-5202 Radlo Technician Training -.Elementary Blectricity -

%

—Mpél‘é'«, Voltﬂ, m oms A

a B 1-5250a Transistors - P-N Junction Fundamentals
) TF 1-5250b-. Transistors - Triode Fundamentals

TF 1-5250c Transistors - Minority Carriers B : .
. TF 1-32504 Transistors - Low Frequency Amplifiers '
-TF 1-<5250e ~Transiators - High Frequency Operation (Amplificra d

Oscillators)

TF 1~5250f Transistors - Switching

"TF 1-5250g Transistors - Servicing Techniques

TF 1-5443a Basic Electronics - Inductance in AC Circuits

TF 1-5443b Basic Electronics - Capacitance in AC Circuits

TF 1-5443c Basic Electronics - AC Series Circuits

TF 1-5443d Ppasic Electronics - AC Parallel Circuits ) L
TF 1-5465a Fundamentals of Radio Troubleshooting - Principal

TF 6080
TF 6082

Technique
" Motor Control Systems
Motor Controllers

T

2




\ N ~

) ] . ' R . -
A ' . - ..f . . -—-b--/ R a
- " AUDIO-VISUAL TRAINING AIDS ‘ ' ‘ '

»

- - MEDIA .
TOPIC . & . TITLE 2 FILMSTRIP MOVIE B/W COLOR PRICE: - SQURCE
.__Electric _Cell . "Electric Cell, The X X 4.95 Jam Handy
Electric Cell Electric Cells and the ’ . E
, ' Faraday Laws . X X 300,00 Encyclopaedia Brit -
Electric Cell - Lead Storage Battery: ) : . i . éf
Dry Cell’, The . - < X ) X .300.00 Encyclopaedia Brit
Electric Cell * Story of the Modern Storage ~ . 7
1 Battery, The X X Loan Serina Press/
Electric Circuit, ‘ . - —
- Parallel: - Series and Parallel Circuits - X X 70.00 Encyclopaedia Brit
Electric Circuit, o e ‘ ' _— s
Series . .Series and Parallel Circuits X. X 70.00 Encyclopaedia Brit
Electric Current  Electricity for Light and . * )
' B Heat - ’ X Ca X 14,00 Curriculum Mat Corp
Electric Current Static and Current Electricity X ' - X 14,00 Curriculum Mat Corp . .
. Electric Current Alternating Current Theory- ) ’
- . ] Lecture . : ) X 300.00. Encyclopaedia Brit .
Electric Current Induced Electric Current - X . X 300,00 Encyclopaedia Brit ,
| i Lecture : y ~
Electric Current, Electric Current Measurement . ’ -
i’ Measurement \ X e X 6.00 McGraw-Hill T
Electric Current, ‘ S ’
Principlé ‘Electric Current Principles . X X . 6.00 McGraw-gill. . _ T e
Electric Generator How Electricity-is Produced X X 9.00 Soc for Visual Ed ’
Electridri®at Electricity for Light ‘and . .
W Heat ’ X X ~.14,00 Curriculum Mat Corp .
-__Blectric. Meter Electric Meters X . X 4,95 Jam Handy 5
& Electric Motor ‘Eleggric Motors X - ,t X 14,00 Curriculum Mat Corp
Electric Motor Electric Motors r X . X 4.95 Jam Handy ‘
Electric Motor _Electric Motors.< lLecture v, X . X 300.00 Encyclopaedia Brit
Electric Motor Study of Motors --Laboratory A X X 300,00 Encyclopaedia Brit.
- Electric Motor ~— Ele¢tric Mo'tors Part I, . ¥, - i | i " !
’ B Magnetiem and the DC Motor X X .95 Vocat Kgr*i&&r_vice .
. ) - . . ; . . < 1
. . ]_" * ’ ? ’ ’ .
L . ~
- . ' . N .
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" TOPIC

Electric Motor

IITLE

Eleccric Motors Part 2,

A
FILHSTRIP, HOVIE BIH

MEDIA

Inductionr and the AC Motor X

‘GOLOR

PRICE.

.95

“ur

. SOURCE .-~
SOURCE

»

\

Electric Motor

-

Electric Motors Part -3,
Testing and Identifying
Leads; Connecting and

Vocat Agric Service

T

Reversing X 1.00 Vocat Agric Service
Electric Motor ‘Eléctric Motors Part 4, ' ] - T
' Trouble Shooting. X . 1.35-Vocat Agric'.Service
Electric Motor Electric Motor - Parts 1. & 2 X "o 1.00 NASCO - '
Electric Motor, . Principles of Electric ‘Hotors- . - B R
Generator and Generators;*The . X X, * 6,00 Soc for Visual Ed
Electric Power " Wires to Our House e X X: 165,00 International Film
Electric Switch Learning About Electric . R oo ’
Current X '52.,50 Encyclopaedia Brit
Electrical Circuit Electrical €ircuits ;e iX X °6.00 Soc for Visual Ed
Electricdl Circuit Electric Circuits X - X 6,00 "Popular Science
Electrical Energy Electrical Energy ) X X 6.00 McIntyre
Electrical - . K :- s )
Measurenent Measurement of Electricity - - X X . 130.00 Coronet Eilms
Electrical ' . ' oo , CLte
Measurement Measurement of Resigtance X X 6.00 Popular Science
Electrical Resis~ - ' , L . ' -
tance Ohm's Law X. X 65.00 Coronet Films
Electrical Safety Electricity: Brinciples df R '
. Safecy . X X- 130,00 Coronet Films
Electrical System i ’
Checking Checking the Eleccrical .= L -
_Systen - ' X 30.50 US Nacl A-V-Cer
"Electrical Wiring .Diagraming for Eleccrical b \ R
Wiring X - 1.48 NASCO
Electrical Wiring . : -
Conduit Easy Does It ~ o X X LOAN Republic Steel
Electricicy . What 1s Electriaity--" ) L X 6.00 Benefic Press ~
‘Electricity Series and Parallel Circuicts. X X 120,00 CENCO Educ Aids
Electric Power, .. A i )
Space Electric Power Géneration ‘ X X LOAN Serina Press
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. MEDIA ’
TOPIC TITLE FILMSTRIF MOVIE B/W  COLOR PRICE SOURCE
Electricity Sources of Electricity - X - X X 120.00 CENCO Educ Aids
Electricity Alternating Current X ’ ‘X -4.95 Jam Handy -
Electricity Applications - (Part 1) . X X 4.9> Jam Handy
Electricity Applications (Part 2) X X 4.95 Jam Handy
Electricity Basic Electricity (Ser 12) ¥ X 52.60 Jam Handy
Electricity Current Electricity X X ‘4.95 ,Jam Handy
Electricity Electric Cell, The X i X 4.95 Jam Handy
Electricity Electric Meters X - X 4.95 Jam Handy
Electricity Electric -Motors > 33 N X 4.95 Jam Handy
Electricity Electromagnetism - X X 4,95 Jam Handy
Electricity Generator, The * X i . X 4.95 Jam Handy.
Electricity Magnetism X X 4.95 Jam Handy )
Electricity - Static Electricity X X 4.95 Jam Handy
Electricity Stotage Battery, The > X ) X 4.95 Jam Handy
Electricity Electrons X-. X . 70.00 Encyclopaedia Brit
Electricity Physics Course Unit vl - . ) : :

Electricity and ) - o . o : ’

. Magnetism : . - X 5400’00 Encyclopdedia Brit
Electricity ' Primary Cell, The - X X : 70.00 Encyclopaedia -Brit
‘Electricity Amperes, Volts, and Ohms. X X : 14,25 US Natl A=V Ctr -
Electricity Bagsit Electricity X X LOAN Carrier Air Condit
Electricity Basic -Electricity L, X X "~ 65.00 US Natl A-V Ctr
Electricity Basic Electricity:-AC * ‘ ‘ . S

- < Parallel Circuits X X 7.75 -US Hatl A-V Ctr
*  Electricity Basic Electricity: AC ‘ i T
% - Series Circuits X X 7.75 US Natl A-V Ctr
, Electricity Basic Electricity: - ] L e
C Capacitance -in AC Circuits X’ X 9.25 US.Natl A=V Ctr .
‘Electricity . Basic Electricity: Inductanle X X 12.50 US Natl A-V Ctr A
- _ in AC Circuits - - ] ~
Electricity . Electricity and Magnetism -* <_ . Y ‘
oo Part~1 = Elements of ~ \ . '

. Electricity’ [ X -.X - ./  LOAN Serina Press
Electricity Elegtricity: The Gendrator : . L
Ct - and the Motor s X X - = Universal Ed Vis Art

-
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TITLE L

. MEDIA -

.

. ‘

TOPIC . " "FILMSTRIP MOVIE B/W " COLOR PRICE SOURCE
Electricity * " Elements of Electricity X. X ~27.00 US Natl A=V Cer:
Electricity’ Principles of Electricity- j X - X 195.00 General Electric
Electricity, i, N . : ' _ T
Current - Pressure snd Current X X7  150.00 Sterl_gg_Educ Films
Electricity ‘ R z",,/’f
Generation Six Sources of Electricity X - 130.00 Prism puctions
Electricity, ] . N . >
Insulstor Learning About Electric Cutrent X X 52.50 Encyclopaedia Brit
- Electricity, ) >
Magnet ism Magnetiso X X, 150.00 Stetlingnﬁduc Eilms
.. Electricity, . . . . , B -
Magnetism How Magnets Produce Electricity X X 7.75 US-Natl A-V Ctr ~
Electricity, : . 2 “ . _— )
‘Measurement Electricity: Measurement:- £ X X 100.00° Indisna U A-V Ctr’
Electricity, ) . . f ¢ . :
Physics Alternating Currént Theory - ' - ‘ ‘ :
Lecture X X 300.00 - Eneyclopaedias Brit ~
Electricity, . ] . . o .
Physicg Capacitance - Lecture" X X 300.00 Encyclopaedia Brit
‘Electricity, Coulomb's Law - Electroststics ) K C - )
Physics ' Lecture B . X . X 300.00. Encyclopsedia Brit-
Electricity, -, Coulomb's Law - Magnetism - L L A
Physics Laboratory = X X 300.00 Encyclopaedis Brit
Electricity, Effects of Electric Currénts - . - 3. . ) e £ .
Phyaics ° Lecture. ' X X. - 300.00 Encyclopaedia Brit .
Electricity, “Electric Field and. Potential - - ; . : .,
Phyaics ° Lecture, The . X X '300.00  Epcyclopsedia Brit
Electricity, Electric Motors - o . . } P
Physics - Lecture ) L X . X 300,00 Encyclopsedia Brit
Electricity, " Electrical Equivalent of LR
Physica ' Best - Labordtory ‘ "X . X 300.00 Encyclopsedia Brit
Electricity, - Electricity- at Rest - ; e :
’ X X 300.00 Encyclopsedis Brit

Phyeicss
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"MEDIA

150.00

TOPIC TITLE ) ~ FILMSTRIP MOVIE - B/W  COLOR PRICE SOURCE
- Electricity, Electricity in Motion - . . ,
Lecture ) X X 300.00 Encyclopaedia Brit
Electricity, Electromotive Force of a :
Physics Battery Cell-Laboratory ’ X X 300.00  Encyclopaedia Brit
Blectricity, Induced Electric Current - ; : .
Physics Lecture : X X 300.00 Encyclopaedia Brit
Electricity,, Magnetic Fields - : .
.___:Phygics Lecture X X 300.00 Engyclopaedia Brit
", Electricity,- Magnetic Induction - . .
" __Physics - Lecture” ¢ = X X 300.00 Encyclopaedia Brit
Electricity, = i +* . ’ ’
Physicg.” Magnetism - Lecture X X 300.00 Encyclopaedia Brit
Electricity, - ] i . . D
Physics Ohm's Law = Lecture . . X X 300.00 Encyclopaedia Brit
Electricity, . ' T ’ ;
Physics Parallel Circuits = Lecture X X 30Q0.00 Encyclopaedia Brit
_ Electricity, ' - Parallel Resistances - . :
Physics Laboratory - s : X X 300.00 Encyclopaedia Brit
Electricity, Potential Divider =~ Labaratory,- - . v
Physics The * M N ’ L X X 300.00 Encyclopaedia Brit
Electricity, - " Vil . . .
Physics . Series Circuits - Laboratory X X 300.00 Encyclopaedia Brit
Electricity,, . Study of, Motors - Laboratory . R
" Physics Co X X 300.00 Encyclopaedia Brit
Electricity’, .0 " ‘ ~
Phygics - . Trangformers -~ Lecture X X 300.00 Encyclopaedia Brit
‘Electricity, ] ¥y e , ‘ '
. Physics Transformer - Laboratory X X 300.00 Encyclopaedia Brit
" Electricity, . Wheatstone Bridge -, - - . ~— _ ]
- _Physics - Laboratory . ) I X X 300.00 Encyclopaedia Brit -,
Electricity, c “ . .
Source ' Elecdtrical Sources X X ~150.00 " Sterling Educ Films
Electricity, . . \ . >
Fundamentals of Electricity X X Sterliék_Educ Filus
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* ’ MEDIA . N
. TOPIC ‘IITLE '\q A FILMSTRIP MOVIE B/W -COLOR PRICE SOURCE
~ - . ,-3? v . - L4 N
Electricity, A. C, aud D, C. .
. . _Teaching = " Generators X X 3.00 .Long Filmslide
S Elect?icity,:: A, C,; Volymeters and - .. i
' __. Teaching :_Aumeters X X - " 3,00 Long Filmslide
Electricity, Condengers and Choke N )
». +_. Teaching : Coils . X X r 3,00 “ong Filmsglide
Electrdcity, D.C. Vbltmecers,@li . h
. _ Teaching Armeters A . X X 3.00 Long Filmslide
* Electricity, _ .
" - 'Teadhing Electricity X X 20.00  Long Filmsglide
Electricicy, . : . .
Teaching .+ Electricity at Work X X 3.00 Loag Filmslide
" "“_!leccricicy, ’ . - ;
Teaching Motors X X 3.00 Long Filmsglide
Electricity, ~ e - ’
. Teaching ‘Resistance . . X X . "3.00  Long Filmslife
2 Electricity, . . i 3 . v i
£ _ - Teachipg . Transfoxmers X . X 3.00  Long Filmslide
. Electricity, . T '
Trangistor .. Electronics: The Transistor. - X - - Unive¥sal Ed Vis Art
, . Electricity, . . - . .
o Vacuum Tube Electronics: Vacuum Tubes - X - - Universal Ed Vis Art
Electricity, : . — —
Wiring Electricity: Basic Wiring X gl Universal Ed Vis Art
“~ - Electromagnetic Electromagnetic Induction - . . T
Iaduction Michael Faraday _ - X X 6.95 Jém Handy
" Electromagnetic < * '
) Induction Electromaguetic Induction X X 162.50 Coronet Films
Electromagnetic.  Fundamentals of A-C and D-C ' . . ' ,
Induction Geuneration X 195.00  General Electric
Electromagnetism Electromagnets and Hoy — . . . ’
S . __They Work ) X X 5.95 Jam Handy
' T Electromagnetism Electromagnetism X X - 4,95  Jam Handy
1377 . ' , 138
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. ' MEDIA ' -
TOPIC TITLE ‘ N FILMSTRIP MOVIE B/W  COLOR PRICE SOURCE
Electromotive Current and Electromotive .
Force Force X 19.25 US Natl A-V Ctr
Electromotive . Electron, The: A&n Introduction ‘ .
Force X 28.50 US Natl A~V Ctr
Electromotive What Causes Current Flow
Force EMF - X 6.25 US Natl A-V Ctr
Electron Electrons at Work X X 167.50 Encyclopaedia Brit
__Electron _ Fundamentals of Electricity X X 150.00 Sterling Educ Films
__Electron Magnetism ) X X 150,00 Sterling Educ Films
Electron - Discovery ‘of the Electron -
Lecture .., X X 300.00 Encyclopaedia. Brit
, + Electron ) Electrons X 70.00 Encyclopaedia'Brit
Electron « Electricity and Magnetism -
Part 1 - Elements of
Electricity X LOAN Serina Press
_Electron Electron, The: An Introduction
‘ L ' X 28.50 US Natl A-V Ctr
Eléctron, . . '
Circuit Capacitance Xs 53,50 US Natl A-V Ctr
Electron Flow Diode, The: Principles and ] !
rinciples ications X 30.50 US Natl A-V Ctr
Electron Theory Current and Electromotive - - : T
Force X 19,25 US Natl A-V.Ctr
Electron Theory Electron Theory, The- X 9.25 US Natl A-V Ctr-
Electron Theory,  Vacuum Tubes: Electron Theory ’ - T
Diode Tube and_the .Diode Tube X_. '28.50 US Natl A-V Cer
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AUDIO-VISUAL AIDS SOURCES : )

’

Benefic Press McIntyre Educational Materials, LTD
10300 W Roosevelt Rd. 3333 Metropolitan Blvd., East
Wastchester, Ill. 60153 i Montreal. 455, P.Q., Canada ’
Carrier Air Conditioning Company NASCO , . ’ -
Carrier Parkway ’ +  Fort Atkinson
Syracuse, N. ¥, 13201 Wisconsin 53538
CENCO Educational Aids ’ -Popular Science Publishing Company,
2600 S. Kostner Avenue Inc, B
Chicago, Ill. 60623 Audio-Visual Division
. . 355 Lexington Avenue
Coronet Films . New York, N. Y. 10017-
65 E. South Water St. ¢t ‘
Chicago, Ill. 60601 ' Priem Productions, Inc.
2 T 220 East 23rd Street ‘
- Curriculum Materials Corporation New York, N. ¥. 10010
1319 Vine Street . : .
Philadelphia, Pa. 19107 - Republic Steel Corporation
. . 1 Republic Building
Encyclopaedia Britannica Educ. Corp. Clevéland, Ohio
425 North Michigan Avenue
Chicago, I111. 60611 ‘Serina Press
70 Kennedy Street
General Electric Educational Fiyms  Alexandria, Va. 22305 - .
60 Washington Ave. ° i i
Schenectady, N. Y. 12305 ) “Society for Visual Education, Ine. -
’ 1345 Diversay Parkway

Indiana University Audio-Visual Center- Chicago, I1l. 60614 - .
Field Services Department : . :

Bloomington, Ind. 47401 .  Sterling Educational Films .
. 241 East 34th Street

International Film Bureau, Inc. ' New York, N. Y. 10016

332 South Michigan Avenue

Chicago, Ill., 60604 ' United States National Audto—~Visual

' . Center

Jan Handy School Service, Inec. _ _Natfonal Archives and.Records Service

2781 East Grand Blvd. . .~ Washingtom, D. C, 20409 i S
.Detroit, Michigan 48211 - . v

Universal Educational and Visual Arts \.

" Long Filmslide Service : - 221 Park Avenue South

7505 Fairmont Avenue New York, N. Y. 10003

El Cerrito, -Calif. 94530. .
‘ Vocatfonal Agricultural Service

McGraw-Hill Book Company University of Illinois ‘ .
330 West 42nd Street © 434 Mumford Hall
New York, N. Y. 10036 Urbana, I1l. 61801




Appendix E
DEFINITION OF TERMS L .

For the purpose of clarifying the meanings of specific terms in
this manual, the following words are defined.

Articulation - interrelation of different levels of education for
ensuring continuous advancement in learning:

Associate in Apblied Science, Degree - the award given for the
successtul completion.of a technical-edugation curriculum.

Attitude - $§pza1 position, a feeling or an emotion toward a face
of statej a prediSposition to act in a certain way; a state of reéad
ness that influences a person to act in a given mannepr.

»

+

Competency - sufficient judgeﬁenf, skill and knowledge to perform
a particular task. . . -

Competency-Based Education - the educational process that specifies
learnTng goals Tn measurable terms and requires that the learner -
achieve observable behavior changes in knowledge, skill and/or attitude
to demonstrate competency before proceeding to more complex goals.

Cbﬁpetencg-&ased Instruction - the sequencing and modularization of
curricuTum Into smaTl, manageable units of instruction. The key

- ¢oncept is the student's ability to perform onLeach segment of the

curriculum.

Criterion Measure - a statement of the predetermined standard tO
which an employee can pérform, or must be able to perform,”a given task.
The criterion measures are those conditions used in evaluating job
performance and the performance of the completed function.

- Curricylum --a course or group of courses organized in a togical .

”sequence 10 meet occupational education goals. . . '

Diglomﬁ - an award for the suctessful completion'of a course of

"study B TG 128 quarter hour credits in length.

Educators - refer to individuals employed in educational institu<
tions and In local, state, or federal agencies, both secondary and
qgst-secondary. = ' ,

Job Analysis - ‘a detailed 1isting of tasks currently being per-
formed by worEers in a-clearly defined, specific job.

Knowledge - the recall of specifics and unive;sals, the recall of ~
methods and processes and the recall of a pattern.

4
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Learning Experience - an activity planned by ‘educational institu;
"tions whereby the student can practice behavior implied by the objectives.

Occupational Suivéy - a procedure using mail questionnaires and/or
personal interviews to gain knowledge of a community, educational
interests or occupational needs to assist in planning.

Skill - "the ability to use one's knowledge effectively and readily-
in execution or.performance--dexterity or coordination in the execution
of learned physical or mental tasks. ‘

S llabus - & course gu1de wh1ch 1nc1udes overall and specific educa-
tionaT obJectives; and arrangement of subject matter; learning experiences
to give direction in meeting the stated objeéctives and texts and
references. An illustration of evaluation techniques may be included.

Task - a log1cally related set of actions required for the completion
of a Job objective; also a task may be a complete job element.
k_ .
" Task Analysis - a study to determine the steps a worker must: know
and the key points of knowledge to know in order to perform a given task.

Technical Programs - consist of occupational-oriented courses and
general education courses that lead to the awarding of an Associate in
Applied Science Degree and prepare students for jobs in paraprofessional
fields.

Understanding - the power to make experience intelligiblie by
applying concepts and theories; the comprehension of ideas and the ability
to use abstractions in particular and concrete situations.

1

Hd

Vocational Programs - systematic groups of courses or sequences of
subjects designed, fo train students for skilled or semiskilled employ-
ment opportunities. , .

tj.




