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PHILIPPINE ELECTRICAL CODE

. l1 '
_As embodied in the provnsnon ofthe Phlhppme Electrlcal Code, strict comphanc;e in the application is
* mandatory to ensure safety in electrical mslallatton and construction . ' i}

PEC consist oftwo parts. Part one consist of sets of rules which regulate electrical installation

. done INSIDE the building. Part two 0011515t of sets of rules which regulate elecmcal mstaljanon
“done OUTSIDE the building. n
The 1ules are of two categones a l ‘[
C

" MANDATORY RULES - characterized by the used of the word SHALL
ADVISORY RULES - characterized by the used of the word SHOULD

i
i

'SCOPE OF PEC ;

Public and Private BuIldings : 8. Watercraft

1.
2. Electrical Gener atmg Plant - - 9. Dockyard
3. Industrial Plant =~ .°° : - 10. Airfields
4. Temporary and Permanent substatlon o 11. Quarries and Mines
5. Transformer station : _ .12, Mobile homes and recreational vehicle
6. Railway Switchyard = - o © 13. Offshore facilities )
7. Carnivals, Parking lots ,Yards etc~ 14. Trallels
o CLT NOT COVERED BY PEC

]

) lﬁ.‘ Railway I‘Olling_sAtockjh
2. Motor Vehicles
3. Aircraft '

* REFERRAL CODE OF PEC

1. PD 1096- National Bmldmg Code,
2. PDI 185-Fire Code of the Phil
3. Structural Code J

What Covérstlec,t‘ri_cal Inspection

Reliability
Stability . .
Suitability of the design
Mechanical Strength
Spaces and dimensions
Grounding
Insulation

_Heating effect
Arcing effect -

© XN E N —
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10. Availability for replacement
11. Safety
12. Class, type, sizes, ampacity, voltage and specific use

METHODS OF WIRING

A. Raceway for general use

Rigid metallic tubing
‘Intermediate metallic tubing
“Non metallic tubing

Electrical metallic tubmg

Surface raceway

ESRCR S

B. Cable assembly for general use

Non metallic sheated cable

Underground feeder and branch circuit cable
Metal clad ( armored cable)

Mineral insulated metal sheated cable ( IMC)
Aluminum sheated cable

Messenger support wiring

Shielded non metallic sheated cable
Armored cable

Power and control cable

R R

C. Conductor system for general use .
1. Open wiring on insulator -
2. Concealed knob and tube work

D. Cable assembly system for limited use

Service entrance cable

Non metallic extension’
Underplaster extension
Integrated Gas Spacer cable
Medium voltage cable

Flat conductor cable

NI A NI

E. Raceway system for limited use"

1. Flexible metal conduit and flexible metal tubing

2. Liquid tight flexible metal conduit and liquid tlght flexible non metal conduit
3. Underfloor raceway N

4. Cellular metal floor receway or Cellitlar conerete fIroor raceway

5. Wireways

6.

Cable tray




system of the premises served. = - . o 5

. conriection to the serVIce drop or lateral.
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F. Special system - |
Busway ' :

Cable bus .

-Multi Outlet Assembly

Electrical floor assemblies ‘

Flat cable assemblies ‘ SR

LR LN —

SERVICES

i
i !

' |
Servrce- the conductors and equlpment for delivering energy from the electrlclty supply system to the wrrmg
; o . ’ i .
Service drop- the overhead service conductors from the las pole or other aerial'support to and including the

‘sphces if any, connectlng to the service, entrance conductors at the building or other structure.

" Service lateral- The underground conductors between the street main, mcludmg any risers at a pole or others

¥

‘ structure or from transformers, and the first point of connection to the service entrance’ conductors in any terminal box
- or meter or other enclosure wrth adequate space, msrde or outside the building wall. |

._’

ié* .
- Service Entrance- The service conductor between the termmals of the sewrcetieqmpment and the point of

, i[‘

* Service Equrpment— the necessary eqlnpment usually conSIstmg of a circuit brfeakers or switch and fuses, and
their accessories, located near the point of the entrance supply conductors to a bu1ldmg or other structure, or an
otherwise defi ned area, and mtcnded to constitute the main control and means of cut ot}c the supply.

‘ ! |
; :
" §

CLEARANCES

L Above roof- 2500 mm S ‘
2. Vertical Clearance from ground
a. 3100 mm electric service entrance to the burldmg or at the drip loop of the building electrlc
" entrance, or above areas or sidewalks accessible only to pedestrians, measured from the final grade
or other accessible surface only for service.

b. 3700 mm if the nominal voltage is 600 v

c. ,'4600 mm . over resrdentral property property and dnveway, and those commercial areas not
subject to truck traffic. : :

d. 5500 mm public street, alleys, roads, parking areas subject to truck traffic, driveways on other than
resrdenttal property and other |and traversed by vehicles such as cultlvated grazing, forest, and
orchard.’ o



MULTIVECTOR REVIEW AND TRAINING CENTER

3. Clearance for building opening —'1000 mm
UNDERGROUND

1. 600 mm directly buried
2. 150 mm RMC and IMC installation
3. 460 mm PVC or other approved raceway

note:
total voltage drop 5%
for feeder 3% and for branch circuit 2-3% -

ELECTRICAL WIRES AND CABLE

Conductor- A material, usually in the form of wire, cable, or bus bar, suitable for carrymg an efectric current.
Bundled conductor :

Covered conductor

Grounded conductor

Grounding conductor

Insulated conductor

Lateral conductor .

Line conductor

Open conductor

FoRme ae Ty

Stranded wire- consist of group of wires twisted to form a metallic string

Cord-A small, very flexible insulated cable

Cable- strands of insulated electrical conductors laid together, usually around a central core, and surrounded by
heavy insulation. :

Electrical Insulation- A material having high electrical resistivity and thergfore suitable for separating adjacent
conductors in an electric circuit or preventing possible future contact between conductors.

Ampacn:y the current in ampere a conductor can carry contmuously under the condmon of use without exceedmg
its temperature rating. :

CABLE WIRING METHODS AND MATERIALS

1. Armored Cable (AC, ACT, and ACL) '
A fabricated assembly of insulated conductors enclosea in a flexible metal sheath used both in exposed and

concealed work for branch circuit and feeders i in both exposed and concealed work and in cable tray where identified
for such use. . 7
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2 Metal Clad Cable ( MC ) 4

A factory assembled cable of one or more conductors, each mdrwdually insulated and enclosed in a metallic
' sheath interlocking tape, or a smooth or corrugated tube, used spectﬁcally for services, feeders, branch circuit, either
, exposed or concealed and for mdoor or outdoor work. :

3 Metal Insulate(l Cable, Metal Sheathed Cable (MI)

A factory agsembled cable of one or more conductors insulated with highly compressed refractory mmeral
insulation and enclosed in a llqurd tight and gas tight continuous copper sheath, used in a dry , wet, or continuously -
moxst location as in service, feeders or branch circuits, indoors or outdoors, exposed or congealed, ‘_
4 Non metalllc Sheated Cable (NM and NMC) : %,

- are factory assembled two or more insulated conductors havmg a moisture resistant, flame retardant
~ and non-metallic outer sheath. - :
- Used spetifically for one or two family dwellings, multlfamlly dwellmgs and other structure, except
prohlblted in sectlon 5.5.9- ‘

5. Shielded Non- metalllc Sheated Cable (SNM) ' ‘ SRR
- a factory assembled two or more insulated conductors in an extruded core of morsture resistant and
" flame resistant non -metallic, covered with an overlapplng spiral metal tape and wire shield and
" jacketed wnth an extruded morsture ﬂame oil, corrosion, fungus and: sunllght resistant non-metallic
material:. = . ‘ .; : :
- Used where oper atmg temperature do not exceed the rating worked on the cable

. Service Entrance Cable (SE & USE)
' - a smgle or multi-conductor assembly provrded with or without an overall covering, prlmarlly and for
services .-
- use for mstallatlon in cable tr trays, raceways or where supported by a messenger wire,

‘l

“ O\

7. ‘ Underground Feeder and Branch Clrcult Cable (UF) ‘ ,
T - a morsture resrstant cable : 1 :
- used for underground ‘including dlrect bunal in the earth as feeder orlbranch crrcurt cable

8. Power & Control Tray cable (TC)

' ©«  afactory assembly of two or more insulated conductors with or w1thout assocrated bare or covered
grounded conductor under nonmetalllc Sheath. S . i :

9. Flat Cable Assembhes ® ) - - 8

- an assembly of parallel.conductors formed integrally with an lnsulatlng material web specially
designed for field’ installation in metal surface raceway.
.- . Used for branch circuit not exceedmg 30 amp. and in locations where they will not be exposed to
* ~ severe physlcal damage s 3

'10. Flat Conductor Cable (FCC) , S ' | ‘
- consists.of three or more flat copper conductor placed edge to edge & separated and enclose within an
» msulatlng assembly -
- used for general purpose & apphande branch circuits and for mdwrdual branch circuits upeClﬁcally in
hard, smooth continuous floor surfaces.
Ce Specrally for under carpet (up to 914 mm ) wmng to floor outlets (ﬂodr mounted type FCC)
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11. Medium Voltage Cables (MV)
-+ are single or multi-conductor solid drerectrrc insulated cable rated at 2,001 or hrgher
- used for power system up to 35,000 volts nominal, in wet or dry locations, in raceway, cable trays.

12. Integrated Gas Spacer Cable (IGS)
- afactory assembled cable of one or more conductors, each individually insulated and enc]osed ina
loose fit nonmetallic flexible conduit rated 0 — 600 V
- acable and conduit system
- for underground use, including direct burial in the earth, as service-entrance conductors or as feeder or

branch circuit conductors
- advantages low material and installation cost, eliminate field pullmg or cables into conduit, elrmmates

the cost of assembly of conduit in the field
- insulation: SF¢ (sulfuric hexafluoride gas)

RACEWAY METHODS AND MATERIALS

Raceways
The raceways wiring accessories or channels designed for holdm0 wires cables or busbars which aré either made of

metal or any insulating material.

‘ They provided mechanical protection to conductors while keeping them accessible for wiring changes: conduits
\ connectors, conduit, coupling, clamps, hangers etc. cable trays, bus metal raceway, non-metal raceways.
\

Conduits
- either pipes or tubing, which are either flexible or r1g1d for electric wires
are most common electrical raceways

LY

Fittings :
‘ - accessories such as locknuts, bushing couplers adapters nipples and connectors or other part wiring system that is
intended primarily to perform a mechanical rather than function. »

H

Connectors
- a metal sleeve, usually made of copper, that is slipped over and secure to the butted ends conductors in makmg a joint

- also called a splrcmg sleeve.

1. Intermedrate Metal Condult (IMC) : :
- a metal raceway or circular cross-section with integral or associated couplings, connectors and ﬁttmgs
apprqved for the installation of electrical conductors :
- - with wall thickness less than rigid metal conduit but greater than EMT
- used in all atmospheric conditions and occupancies, or areas subject to severe corrosive mﬂuences

when protected by corrosion protection.
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1

B
4

2. ngld Metal Conduit - - . ’ ’ P : > .
- one srmllar to that on IMC and when installed in concrete or in contact with coil does not generally ;o
require supplementary corrosion protection unless subject to severe corrosive influences
3. Rigid Non metallic Condult - a
- - resistant to moisture and chemical atmospheres
- underground materials, fiber, soapstone, rigid.polvinyl chlotide (PVC), fiberglass, epoxy, and high
~density poly ethylene aboyc ground (PVC) ;
4. Electrlcal Metallic Tubmg
‘- ageneral purpose raceway of the same nature as rigid metal conduit and IMC
* . - used‘for both exposed and concealed work where it will not be subjected to sevare physrcal damage or
(unless suntably pr otected) to corrosive agents

5 Flexnble Metalhc Tubing ; : L
! ‘- circular itf cross-section, flexible, metallic and hqurdtlght without a nonmetalllCJacket
- used in dry locations, in accessible locations when protected from physncal damage or concealed such
as above suspended celhngs and branch circuits o |

6. Surface Metal Raceway
S - used for exposed wrrrng where the possibility of severe physical damage is not problem.
! . - Restricted to dry locations and voltages under 300 volts -
A - lts prmcrpal used is for rewnrmg or extendmg existing electrlcal system l
A Under Floor Raceways . | !
- also called under floor ducts, consist of separate duct system buried in the concrete ﬂoor or flush wrth
.. surface of the floor : :
- it come complete with junction boxes and ﬁttmgs to provide access along the length of the duct for
. recep.acles and telephone outlets _ '
- may consists of smgle double, or triple ducts run parallel to provrde telephone signal and power

_raceways S o £

1
ol

8. Cellular Floor Raceways L : ' T gl
-~ maybe metaj or concrete where cells of the cellular floor system is ass;gned with particular usage for
~ power or srgnal wiring, and a header ducts tap into the cells and a can:y the wiring to the necessary

panel board or boxes.” - ! ‘ i ll

|

9. ere ways, ’ - . T
- are ducts with sqtnre or rectangular cross-section made of sheet metal. ahd the standard length of each
tducts is 10 feet R : ! l
- where the wiring is readily accesstble through cover plates whlch make up one of the walls of the
"ducts is 10 feet. l
- lts cover plate may be hinged or unhmged screwed in place, or merely snapped into place
- Cannot be buried, concealed in walls or exposed to corrosives atmosphere for in general they are

mounted evtposed outdoors and may carry systems rated at 600 volts.
. ‘ . !
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} 10. Busways ' : :
- an approved completely assemb]e metal troughing and fitting when contam bare conductors 1ntended )

for use as feeders, the conductors being suitably supported of insulators.

- - Are factor made systems of copper -of aluminum bars, rods, or tubes desrgned to carry heavy currents : :

from 50 to 6,000 amp
- = The conductors can be solid bars, square or rectangular hollow tube hollow ovals-or solid 1 — beams

- Can be mounted horizontally or vertically and can be also used as.service entrance feeders.

‘Continuous plug in Busways
: - used to serve equipment that may be relocated periodically, such as in wood working shops.
- Have regularly spaced openings that permitted plugging in switches or circuit breakers and conduit or

flexible cable is then run from devices to the equipment being served.

Trolley Busways
- permits travelling equipment to be connected to a powex source
- arofling power takeoff is contact with the busways conductors
- as the equipment moves, the trolley contact on the conductor.

11. Cable Trays
- are not raceways are open raceway like assembhes made of steel alummum or a suitable non- metalhc,

R

material
- they are used in buildings to route cables and support them out of the way of normal bu11d1ng

activities

Trough Type Trays :
- protect cables from damages and give good support and ample ventilation through straight sections’

¥

Ladder Trays

- ‘provide maximum ventrlatrons to power cables and other heat- producmg cables -

#*Cables suitable for use cable trays are marked CT (Cable Tray) on the outside of the jacket

12. Cablebus ’
- an approved assembly of insulated conductors with fittings and conductors termination in a completely

enclosed, ventilated protective metal housing
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1. Which of the following wires is not suitable for both dry and wet locations?

A. THHW B. RH C. XHHW ’ D. ™
2. The eqarpment groundmg conductor of a branch circuit shall be |dent|fred by a continuous
______color.
A,green B. black . white : D. yellow

3. Which of the following colors of insulation or marking are permitted to identify "hot phase conductors.-
in conduit wiring methods?

A. Black, red, and blue for 120/208-volt systvms

B. Yel!ow orange, and brown for 277/480-volt systems

C. Any colors except white, gray or green '

D. All of the above

4. A copper THHN feeder conductor consists of 40 amperes of continuous load and 35 amperes of non-
continuous load, and supplies a load that does not contain any general use receptacles but has three
current-carrying conductors in a raceway'with terminations rated at 75 degrees C. This means that the
minimum standard overcurrent device required for the feeder is which of the following:

A. 70 amps B. 76 amps C. 86 amps - _D.90 amps

5. For a 30 amp receptacle connected to a 30 ami) branch circuit supplying two or more outlets, the
total cord-and-plug load may not exceed which of the following sizes: '
A 24 amps B. 16 amps . - C. 15 amps : D. 12 amps

" 6. The ampacity of.a conductor must be derated where the ambient temperature exceeds which of the
following:

A 30 degrees C B. 32 degrees C C 26 degrees C D. 20 degrees C

7. Disregarding any. exceptrons a conductor rated 56 amperes shall be protected by a fuse sized at
which of the following:

A.60 amp | B. 50 amp C. 30 amp ‘ D. 20 amp

8. What is the allowable ampacity of THW insulated copper conductor with an area of 8 sq mm and
exposed to an ambient temperature of 30 C. '

AB50A B. 20 A L C.30A  D.BOA
9. What is the ampacity of 5.5]4sq mm. TW copper conductor?
' A. 35 B. 45 C. 40 ..D. 30

10. What is the size in square millimeters (mm?) of the cable 250 MCM in size?
A. 150 mm? B. 135 mm? _C. 125mm? D. 145mm?

11. Which one is a standard rating of a fuse or CB?
A 140 A ~ B. 130A , C.120A D.110A

12. In estimating the loading of a branch circuit, wha‘:‘!oading shall be used for each receptacle?
A. 60 VA B. 120VA _C. 180VA ‘ D. 150 VA
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13 For a 1,500 VA branch circuit, maximum computed number of power outlet allowed by the code is.
“A 4 - B.6 C. 8, D 10

14. When circuit breaker is installed in enclosed switchboards, they are usually derated to a certain

-percentage. What is this percentage?

A. 60% - B.. 80% C. 50% _D. 70%
15. Equrpment for installation in hazardous locatxons must be tested and approved for use accordlng to
the classification of the hazards involved. These are divided into groups.

A 4 ' B.3 cC.7. ' D. 6

16. A single family dwelling unit has a floor area of 145 sq. meters. It has the typic.al household
appliances including one 1.5 — Hp room air conditioning unit. The number of branch circuit required is;
A 3-20A B. 4-20A - C. 5-20A D. 6-20A ’

17. For barber shop and beauty parlors, the general lighting load per square meter of area shall be

A 24 VA B 28 VA . C.16VA _ D. 8VA

18. In a group of four motors, one motor draws 10 A: one draws 45 A and two draws 75 A. What size of

conductor must be used for the feeder circuit? :
A 224 A - B.230 A C. 300A D.124 A

19..A 5 Hp, 230 volts 1 phase wound rotor induction motor no code letter has a full load efficiency of 80
% and power factor of 72 %. The maximum rating of inverse time delay circuit breaker for branch circuit

protectionis: -
A60A " B.56A C7OA D.42 A

20. Three, 230 volts, 1 phase squirrel cage mductron motor each draws a current of 50 ampere are
supplied by copper feeder conductors. The maximum rating of inverse time delay circuit breaker for

feeder protection is:

A. 200 A B. 250 A _C.225A | D. 150 A
21. If the full load current__of a 2 Hp, 115 volt, 1 phase motor is 24 A, the branch circuit protection to this
motor should not be set a more'than A using dual element time delay circuit breaker fuse.

CA. 30 _B.40 , C. 60 7 : D. 80

22. What is the maximum fuse rating aliowed by the code to protect a single-phase motor that draws 20
A at full load against short circuit but at the same time will not fail at start?
A.30A _ 'B.60A . C.50A : . D.20 A

23. Four fire pump motor, rated at 230 volts, single phase squirrel cage induction motor draws an
individual current of 50 A, 45 A, 30 A'and 40 A ampere are supplied by copper feeder conductors. The
basis for the computations of the rating of the feeder conductor and the maximum rating of inverse time

delay crrcurt breaker for feeder protection is:
A1775A 240 A B190A 250A C.125A,225A D. 150A 250 A

24 A 220 V, 10 hp, single-phase induction motor operates at an efficiency of 86% at a power factor of

90%. Determrne the size of the disconnect used. ,
A 45A_ : B. 55A C. 65A _% 50 A



25. What is the current carrying ‘capacit'y of each conductor if 36-8.0 sq mm THWN copper conductors
are install in an auxiliary gutter? Considering one 8.0 sq mm THWN has an ampacity of 50 A.
A 20 A each B. 40 A each C. 50 A each D. 45 a each

o S G, |
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s 2000 7,

26. According to PEC how many conductors maybe computed for a given raceway containing a
conductor of where the load is purely resistive.
2 signal, 3 control conductor, 1 neutral wire and 1 grounding wire

AT - B.5 © C.6. _D.none  tuey sre wot

. MW PEY I ke
. . . . : . ) | CuAMUG  D.FE
. 27. The carrying capacity of aluminum wire when compared to a similar size of copper wire, which has

the same kind of insulation, is o '
_A, 84% B. 74% C. 94% D. 100%

28. It is good practice to connect the ground wire for a building electrical system to a
A. Gas pipe Ji Cold water pipe  C. Vent pipe D. Steam pipe

29. For service entrance conductors, the minimum size of copper wires the code allows is )
A. 3.5 mm? B. 5.5 mm? C._80mm’ . D 1Amm’ 5 e 4,
30. What will be the general lighting load for a bank with an area of 500 sq m. ‘
A. 18 kVA B. 14 kVA . C. 12 kVA 3 D. 10 kVA
T 2% (tp) YL (5eD) = 1gkva ' .
31. What shall be the rating of a branch circuit consisting a load of 1/8 hp motor and ten 40 watts
fluorescent bulb. ‘
A 20 , B. 15 C. 30 D. not possible

32. How many 2 A lighting fixture that can be connected to a 20 A continuous duty Branch circuit
A8 - B 10 - C.12 D. 14

33. How many conductors would be counted in a branch circuit raceway for the purpose of derating
conductor ampacity given the following:
3 bare conductors-3 black insulated conductors-3 white insulated conductors-3 red insulated
conductors.. The service is single-phase, the load is balanced on each circuit and there are no harmonic
currents on the neutrals. L

A3 ' B.6 co . D 12

34. A beauty shop is located in a 6mx 10m single story building. The shop is subdivided into the
following spaces: ' '

6 m x 6 m customer service area {24 w) = & (7 2AVA
4 mx 4 moffice area (2¥v4) . = 449
4 mx2mstorage area ( 2v8) T
what is the connected lighting load for this building? -
A 1,462VA B. 1,328 VA A C. 2,052 VA D. 2,388 VA

35. A 5 hp single phase 208 volt induction motor has a nameplate -current rating of 25.0 amps.

Disregarding exceptions, what is the MINIMUM size type THW copper conductor which may be used to

supply this motor? ‘ ' . ‘ ‘
a.3.5sgmm B.5.5sgmm C. 8sqgmm D. 14 sg mm

36. What is the total number of mechanical degrees of the PVC conduit run with 5 bent from pull points
(pull boxes, junction boxes or utility boxes)? S , : ‘
A, 90-degrees B. 180 degrees C. 450 degrees D. 270 degrees
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37. Determine the minimum standard size of over-current protective devrce and the minimum standard ‘
conductor size for the following circuit: :

25 amperes of continuous load

60°C overcurrent device terminal ratlng

Type THWN conductors

Four current-carrying copper conductors in a- raceway '

A.35A, 80sgmm, THHN. B. 35, 8.0 sg mm THWN-

" C.30A, 8.0sqmm, THHN . D. 30, 80sqmmTHWN
38. Twenty flve equal resistors connected in series draw. 100 watts from a DC source. - How much ’
power will they draw from the same source if the resistances are connected in parallel? Pe = n¥ P
A 625 kW B. 25Kw | C. 100W - D 25W o

39: According to the Philippine Electrical Code at an ambient temperature of 30°C, 8.0 mm? copper
conductors with the following insulation have the following ampacities: TW insulation — 30 A; THW
insulation - 45 A; for THHN insulation — 50 A. If each of these insulated wires carry the same 40
amperes which will generate heat the fastest’? .

AL TWinsulated wire ’ B. THW insulated wires

‘C. Each will generate heat at the same rate D, THHN insulated wire -

40. The earthing transformer is used
A. to avoid the harmonics in the transformers
B. to provide artificial neutral earthing where the neutral points of the three phase system are :
not accessible
C. to improve the current capacity of the neutral wire i
D. to decrease the ratmg of the relay v N o oy

41 In transformer the purpose of breather is to. _ L
A. extracts moisture of the air. : ... B. To provide cooling to the winding.-
C. To take insulating oil from conservator. D. To provide insulation to the winding.

42. What is the main use of a zigzag transformer?
A. To step down voltage
B. To provide path to zero sequence currents
C. To stabilize transformer sequence. currents
- D. To step down current

43. When a circuit breaker is selected for a partlcular apptlcatlon which one of the followrng ratlng is
-usually considered most important? i : k
A. Interrupting rating =~~~ B. Maximum rms current up to 1 sec.
C. Continuous current rating - D ‘Maximum rms current up to 4 sec.
‘ 44 ngld conduit must be so lnstaHed as to prevent the collection of water in it between outlets. In
order to meet this requirement, the conduit should not have a .
A, fow point between successive outlets
B, high point between successive outlets -
- C. low point at an outlet /
D.. high point at an outlet ' " ' ’
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-45. For a 3-phase, 4-wire delta system with the center -of one leg grounded, there are two voltages to

ground. For example, on a 240-volt system, two. legs would each have 120 volts to ground and the
third, or “high” leg, would have volts to ground.

A 120 B. 240 C. 208 7 D. 360

46. Deterrmne the feeder capac1ty needed for a 120/240- voIt fastened -in-place appliance load in a
dwelling unit for the following:

Appliance Rating Load ,
Water heater © 4000 W, 240V 4000VA 6?5 (36w ¥ \Futow 16
Kitchen disposal 1/2 hp, 120V 1176 VA t cat + )
Dishwasher 1200 W, 120V 1200 VA ’ '
Furnace motor : 1/4 hp, 120V. - 696 VA = Gjosva

Attic fan ' ‘ 1/4 hp, 120 V. 696 VA ‘

Water pump 1/2 hp, 240 V * 1176 VA o

A. 8944 VA B. 6708 VA . C. 10789 VA D. 4000 VA

47. The illumination of a large industrial building measuring 35 m x 120 m will be supplied throdgh a
step down transformer. If the minimum volt-ampere requirement per square meter is 16, which of the
transformers below would be most suitable? '

A. 50 KVA B. 75 KVA - C. 100 KVA _ D. 37.5 KVA

48. A 3-phase, 4-wire (208Y/120-volt, 480Y/277-volt) sys‘tem is often used to supply both iighting and

motor loads, if the maximum possible unbalanced load is 500 amperes, the neutral would have to be
large enough to carry__.

A. 350 A B.500A C.410A e D. 700 A

49. In multiple-conductor armored cable construction, a color scheme is used for |dent|fying purpose.
The color-coding of a 3-conductor cable should be which one of the following ?
_A. one white, one red and one black
B. two black and one white
C. two white and one black 4
D. one white, one black and one blue.

- 50. What are the colors of the wires for a single phase isolated system?

A. red and blue : . B. black and red
.C. orange and brown - . D. yellow and orange

51. What type of wiring is not'aeceptable to PEC for wiring jobs?
A Solid 14.0 THW ~ B. Solid 3.5sg mm TW
C. Stranded 0.75 TW ~ D. Stranded 8.0 sq mm THHN

52. For fixed electric space heating equipment consisting of resistance elements with a motor, the
branch circuit conductor ampacity and the overcurrent rating of the protective device that supplies the
equipment shall not be less than which of the following:

A. 100% of the total heating equipment load

B. 125% of the total motor load

C_125% of the total load of the motor and the heaters

D. The combined ampacity of all of the equipment
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: 53 'An industrial control pane! supply conductor shall have an ampacity of which of the following:
A. No less than 125% of the full-load current rating of all resistance heatlng foads and no more
than 125% of all combined continuous loads -

~.B._No less'than 125% of the full-load current rating of all resistance heatlng loads plus 125% of
the full-load current rating of all other connected motors based on their duty cycle if they are all

in operation at the same-time
C. No less than 125% of the fuli-load of two or more components of a systematic assembly .
D. Not to exceed the ampacity listed for.all resnstance heating equrpment and connected motor

' nameplates

' 54. If a transformer vault i is not protected by an automatic sprinkler system, then it must have a
- minimum fire resistance and structural strength of which of the following perrods of time:
A. 2 hours : . B. 3 hours
C. 4 hours o D 6 hours

55 ‘Each patient bed in-a hospital critical care unrt must have at least how many of the follow;ng

A. 2 duplex receptacles
B. 4 single or duplex receptacles '
C. 4 hospital-grade receptacles connected to an emergency system branch circuit

D. 6 hospital- grade receptacles

56 If a 480 volt motor has a full load current of 34 amperes, then the standard disconnecting means

must be which of the following:" - 241157,
A. 66 amps ; B..50 amps €. 39.1 amps- ‘ D. 40 amps
| 57. The minimum clearance of overhead wire is “ v
(A 3100 ' B. 2500 - C. 5500 ' D. 4600
58. If a motor has a service factor of 1.25, you can safely overload the motor by? ,
A 25% o B.25% - .C.75% : _D.25%
QWG FAUHA R R '
- 59. The allowable fill of electrical conduits. , :
A 40% B 50% - . C.60% C D. 30%

80. The neutral conductor in an eIectrlcaI mstallatlon has which of the follownng qualltles
' A It carries the unbalanced current. :
B. It is the white conductor,
- C. It does not apply ampaC|ty correctron
D. All of the above

| 61 A fixture with a combustible materral shade shall not be installed in locations where temperatures

exceed which of the following:
A. 30 degreesC B 90 degrees C C. 10 degrees Cc -~ D 25 degrees C

~.

. 62. An outlet for specific appliances, |nclud|ng laundry equlpment must be located wuthln how many -
mm of the appliance:

A.2000 mm - B.900 mm C. 1800 mm : D. 1000 mm /
63. Conductors that supply a fire 'pump motor must have a ratlng not less than ___ percent of the sum
of the fire pump motor’s full load current and . percent of any associated fire pump accessory
~equipment: o '

' A80,100  B. 125100 C. 115, 125 , "D. 100, 100
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64. Temporary electrical installations for holiday displays must be permanently removed after wh|ch of
the following time periods: ' : i
A. 31 days after installation
B. 60 days after installation
£. 90 days after installation
- D. 31 days after the end of the event

65. Open conductors shall be supported on which of the foHowmg
I. Glass or porcelain knobs
li. Racks or brackets
Ill. Strain insulators

A lorlll B.lorll C Horlll D. Any of the above

66. Which of the following is the maximum allowable rating of a permanently connected appliance
- where the branch overcurrent device is used as the appliance disconnecting means?
A 18hp B. Yahp - C. Yahp - D. 1hp

67. Calculate the size of the service entrance conductor necessary for a s‘mgle family dwelling
supplying a limited load of a single branch circuit having a rating of 1200 VA Inghtlng toad and 1375 VA
appliance load |

A.55sq. mm B. 8.0 sq. mm £.35sqg. mm - D.14.0 sq. mm

68. If the overhead span is more than 15 meters in length, what size of conductor shall be use?
A. The conductor size shall be 5.5 sq mm copper or 8.0 sq. mm aluminum for voltage 600 V
B. The conductor size shall be 8.0-'sq mm copper or 14.0 sq. mmi aluminum for voltage 600 V
C. The conductor size shall be 5.5 sq mm copper or 8.0 sq. mm aluminum for voltage 600 V
D: The conductor size shall be 8.0 sq mm copper or 14.0 sq. mm aluminum for voltage 600 V

69. Power levels range from are used for induction melting
A 5kWto 16,500 kW . B.5kWto 42,000 kW
C. 10-100 kW~ ‘ ’ D.1-50wW
70. Frequencies used for induction melting range from about
" A.50Hzto10kHz B.5-10Hz - C. 500-5 kHz - .- D. 50-5000 kHz
71. According to PEC oniy conductors ___orlarger are'permitted to be connected in paraliel to
form a single conductor. = . v o ~
- A 50sqmm B. 125 sg mm C.140sqgmm . D. 200 sg mm

72. How much free non-heating conductor must be left at each outlet box? ' -
~ A. 100 mm B.125mm C. 150 mm D. 200 mm

73. What is the maximum loading for branch circuits for Outline Lighting?
A. 40 % B. 50 % C. 80 % ‘ _ _D.100 %

74. How many receptacles have to be provided in a basement of a house? _
AT B.2 C.3 ~ : . D.4

75. When applying rubber tape to a lighting circuit splice, it is necessary to -
A. Have the cambric backing against the conductors '
B. Heat the tape properly before applying
C. Use rubber cement on the conductors
_D. Stretch the tape properly during application
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-76. The highest current at rated voItage that a device is intended to tnterrupt under standard test

conditions has a unit of . : ) o
A. AF ' B. IT . - C. At R _Q KAIC

~ 77. If the rating of the dual element time-delay fuse for single phase and three phase motoris 175 % .
and the required rating using dual element time-delay fuse for DC motor is 150 %, then the requtred
rating using dual element time-delay fuse for synchronous motor is. -

A 200% B. 175%. -~ C. 150 % o - D. 350 %

78. The most common method of preventing oxidation (rusting) of exposed metal structures, such as
bridges and pipelines, by imposing between the structure and the ground a small electrical voltage that"
opposes the flow of electrons and that is greater than the voltage present during oxndatron

_A. Cathodic protection - - B. Anodic Protection :

"C. Osmosis Protection ' .~ Do Capacitive Protection

79. The disconnecting means for each supply permitted shall consist of not more than

switches or ___ circuit breakers mounted in a single enclosure in.a group of separate enclosures,
or in or on a switchboard. ‘
A 6,6 " - B. 48,48 C 42, 42 D. 10,10

80. The minimum size of wire used in electrical wiring is the former number 14 AWG. Under the metric

- system now shown the new PEC, the diameter is, :
A 1.6mm B. 2mm . C. 26 mm D.. 3.2mm

81. Which of the following receptacle outlet listed below should calculate at 180 volt -ampere?
I. one (1) receptacle outlet (1 pair of hot slot) in yoke
~II. Two (2) receptacle outlet (2 pair of hot slot) in yoke
Il Three (3) receptacle outlet (2 pair of hot slot) in yoke : ‘
A.lonly ~B.land!ionly, C. Il only D. I land Il

- 82. The normal operating temperatures of cartridge type fuse at its rating;

A. 100 deg. C ' B.75deg.C ~~  C.50deg.C , ‘D.25deg. C
-83. If a transformer vault is not protected by an automatlc sprinkler system, then it must have a
minimum fire resistance and structural strength of which of the following periads of time: :

A. 2 hours B 3 hours C 4 hours D. 6 hours

84. Open conductors that are not service entrance cables shall not be installed less than which of the
follawing: '
_A. 3,100 mm from grade Ievel
B.2 ,900 mm below grade level
C. 2,500_ mm below grade level & :
D. 1,300 mm from grade level ‘ '

85. A single-family dwelling has three bathrooms each with the following: a lighting fixture, a fan, and
one receptacle outlet. In one of the bathrooms, thé lighting fixture, fan, and receptacle outlet are
installed on a dedicated 20 ampere circuit. For this dwelling, the minimum number of 20 ampere crrcwts
required to serve the bathrooms is which of the follawing:

A. Two B. Three - C. Four D. Five
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86. Which of the following is NOT: an acceptable method of mountmg electrical equipment to'a masonry
wall?

A. With bolts through the wall supported by metal plates on the back side

B. With lag bolts screwed into lead masonry anchors

C. With molly bolts through-holes drilled entirely through the waII

D. With screws driven into wooden plugs in the wall -

~ 87. The largest size regular plug fuse used is rated at o ,
A. 15 amperes B. - 20 amperes C. 30amperes 'D. 40 amperes

88. For a feeder supplying household cooking equipment and electric clothes dryers the maximum

unbalanced load on the neutral conductor shall be considered as __ of .the load on the
~ungrounded conductors.. | e
A 40% B. 50% C. 70% L D. 80%
89. Conductors that supply a fire pump motor must have a rating not Iess than —___ percent of the sum
of the fire pump motors fuII load current and percent of. any assocr_ated fire pump accessory
equipment: . C :
A. 80, 100 B. 125, 100 C. 115,125 D. 100, 100

90. Nine 8. 0 sq mm THHN copper conductors in a conduit at 30 degrees C have a maximum allowable
ampacity of which of the following:

A. 33 amperes each _& 38.5 amperes each

C. 55 amperes each ‘ D. 66 amperes each

SUPPLEMENTARY PROBLEMS

1. The code permits the use of only one circuit for small single-family dwelling unit having a floor area
of not more than m? with load not exceedrng volt-amperes.
A. 80, 3680 . ‘B 100, 3860 L. 50, 3680 D. 60, 3860

2. What is the maximum number of over current devrces allowed in a lighting and appliance panel
board

A 24 : B'30~ C. 3 _D. 42
3. About every 5 years new edition of PEC are issued, incorporating changes approved in the mterrm '
~ period. These changes are considered in the PEC by the use of
A. ltalics - B. Boldface ~ C. Parenthesrs _D. vertical Margmal line

4. At all building and structure, the PEC requires one of the FF.
A Service disconnecting means ' B. A main distribution board
C. A metering system . ‘ D. a grounding rod
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5. Which two of the following are not abso!ute code requirement
l Adequate current carrying capacity of conductor
il Efficient design
iR Allowance for future expansion
IV.  Accessibility of equipment

V. Freedom from Hazard
A.land il - B-lland ill - C.land ‘ D. IVandV
B. The maximum number of quarter bends in one.run of EMT is .
A. two B. four C. five - D. none,of these
- 7. The neutral conductor shallnotbe __~ . :
A. stranded B. solid C. insulated . D, fused
8. Circuit Breaker shall open all ' conductors of these circuits unless otherwise permitted.
A. grounded B. ungrounded C. neutral D. grounding
9. What is the minimum diameter of wire for festoon wiring? . ,
A. 1.6 . B.20 _ C.34 D. 49
-10. Fuses rated V nominal or less shall be permitted to be used for a voltage at or below their
ratings. : . ’
A. 24 _ ‘B. 240 . C. 1000 - -D. 600

11. A branch circuit Iarget than 50 A shall supply only ,
A motor B. lighting . G non lighting ' D. any of the above

12. What shall be the maximum. height of a receptacle outside the building?
A 3000 mm B. 5000 mm C. 2000 mm . D. 500 mm

13. The Branch circuit is rated 30 A. What should be the rating of the receptacle and the max:mum

connected load?
A.24 A 24 A ~B,3OA3OA , C.3OA 24A D.37;5_3OA

14 For two conductors with communieation and signal conductors mSIde the Condu1t the ampacity of

" the conductors shall-be derated to what percent’7 :
A 90% ' - B. 80% C. 70% _D. None of these

15. For optional calculatlon in dwellmg umts the first 10 kW shaII be computed at 100% ‘while the

- remainder is at . : S
A.65% B. 60% c. 50% : o : D.40%

I

16. Given; A 120-volt hghtmg ﬂxture has twelve 100-watt light butbs Wthh are all fed through a common

fixture wire.

The MINIMUM size fixture wire for the one common wire that feeds the entlre fixture is size
iZOsqmm' B. 3.5 sg mm" C.55sqgmm DSOsqrnm

17. When sizing the wires that extend the power form the source to the disconnect for the eléctric’
motor, the conductors should be sized at ‘percent of the full-load current of the motor.
A. 115 percent . B. 120 pereent - C.125 percent , D. 250 percent.
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18. The insulation material with rated class “UF" has a t-herma!'capacity up to;

A 75°C B. 90°C -~ L-60°C . _ D. 50°C
19..The drsconnectrng means of a hermetic- -type refrigerator compressor shall have an ampacrty of at
least of the nameplate full load current. : ,

A 125% B 80% . C. 100% D. 1‘15%

20. Accordrng to PEC it is the acceptable voltage drop for the feeder
A 2% B.3% . - L£.5% , D.23% -

21. In'number of ohms,-what is the benchmark for grounding resis‘fance?
A. 65 B.25 C. 40 D.10 -

22. What is the maximum percentage v'oltage drop allowgble through an extension cord?
A 1% B.2% = C. 4% _ D. 6%

23. It is generally not good practice to supply lamps and motors from the same circuit because
l. itis more economical to operate motors on a higher voltage than that of a lighting circuit ,
ll. overloads and short circuits are more common on motor circuits and would put the lights out
ll. when a motor is started it would cause the lights to dim or blink

‘ A.. lonly ' ‘B 11 only - . C. WWonly : PD/ |, Il and IH‘
24, For each 2-wire laundry branch circuit, a feeder load of NOT less than _____ shall be included.

A, 1,800 VA B 1','500 VA C.. 2,000 VA D. 1,200 VA

25. Branch circuits for heating and air-conditioning equipment located on the elevator. car shall not have

. a circuit voltage in excess of volts. ,
"Af. 600 - B. 13800 C. 2000 - D. 220

26. What is the equivalent rating of a double duplex receptacle? o
A. 180 ‘ B.4x90 C. 360 . "D.2x 180

27. Where practicabl.e antenna conductors shall be installed so as notto cross under open electric light
or power conductors. Meaning the angle: between the power conductor and the communication

conductor shaltbe. = , o
A 180 ° : B.g0° . C.0° S D-45~°ﬁ

28. A WYE-DELTA starter for a single voltage three phase SC induction motor would req_uire the -
connection of a certain number of wires from the motor. How many wires would be needed?

A. 3wires B. 9 wires ’ C. Bwires o D. 12 wires
29. Allowable Ampacities of Insulated Conductors Rated 0 Through _~_ Volts, _ °C Through _:°G
(140°F Through 194°F), Not More Than Current-Carrying Conductors in Raceway Cable, or-
Earth (Directly Buried), Based on Ambient Temperature of _ °C(86°F). :

A. 13800, 75, 115, 4, 30 T B. 1000, 60, 90, 3, 26-30

C. 600, 60, 75, 3, 26 : ' - _D. 2000, 60, 90, 3, 30

.30. Fuse protection is used for current ratings up to .
A 10A - - B.20A B C. 50A ‘ \D‘TOOA
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 31. How many overload relays are required to protect a three phase motor circuit? When instantaneous
trip breakers are used in a three phase branch circuit, how many overload protections are required by
the code? ’ | .
A. Three ' B. two C. one ’ D. four
[M— . .

32. A conductor encircling a building and interconnecting all ground terminais S
ﬁ_,counterpoise B. Faraday cage C electrode- D. chord

33. These are standard ampere rating for inverse time circuit breakers, except: »
A.75 Amps ' B. 50 Amps C. 60 Amps D. 90 Amps

34. The normal operating temperatures of cartridge type fuse at its rating;’ , ,
A . 100deg.C B. 75deg. C C. 50 deg. C D.25deg. C

35. Ampacities of conductors on most tables are based on this temperature. 4 _ ‘
A.30to40deg. C B.20to 30 deg. C C.26t030deg. C + D.30to50deg. C

36. The load of an instrument transformer consrstmg of delicate movmg elements of ammeter, voltmeter
and wattmeter is termed as -
A.- Transformed power o B Instrument impedance
-92 Burden - / D. meter load

37. With respect to pulling wires into a conduit, it ‘s usually specified that a certain percentage of the
“conduit area must be left unoccupied. The purpose of this requirement is to permit
A. pulling in the wires without undue strain cr abrasion
B.  pulling in additional wires later if needed :
- C. pulling out the wires for replacement even if the insulation has swelled
D. crrculatron of air so that the insulation will not be damaged by heat.

38. Knowing the surface temperature of a certain electrical machrne in degrees Centrgrade the hot spot
can be determine by adding the measured surface temperature with:

A . 15deg. C B. 20 deg. C C.40deg. C ; - D.30deg C

39. The current-carrying conductors in cable bus shall have an insulation rating of or higher
A.75°C B. 60 .C.90 D. 110

40. With an applied vbltage of 10 percent below rating, rhe runnir‘rg' current would increase- )
______percent, and the operating temperature would increase by _ . ___percent. At the same time,

torque would be reduced by percent. » ' o

‘ A 11,12, 19, B.1011 12 C.19 12,11, ~D. 10,10,10

41. Conductor ampacny shall be based on the individual currents determined as the sum. of

, percent of the two largest welders, plus :____ percent of the third largest welder, plus

- percent of the fourth largest welder, plus ___ pe.cent of all remaining welders.

A. 100, 85,7060 B.all 100 C.100,90,70and 70 D.all 125
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42. An electrical code requires ‘that all the conductors connecting an AC bus to a load be placed in a
snngle metal conduit, tube or equivalent and does not approve using one conduit for each wire. The
~ principal reason for this requirement is :

A. a single conduit installation is cheaper

B. it makes testing of the wires easier ‘

C. it is easier to pull the wires through a single conduit

D. Currents would circulate through the individual ‘conduits.

43. How many supply services (of the same potential) are allc\)\:ed to enter a residential bungalow?
_A.one B. two C. three 7 . - D. four

44. What is the spaclng reqwred between open wiring conductors operating at 240 volts in dry Iocat&ons'?
A. 10mm B. 25mm C.50mm - D. 65mm

45. A buck-boost transformer provides a means of raising or lowerlng (boostmg or bucklng) a supply
line voltage by a small amount. preferably ___ %.

A. 25 B. 20 C.10 ' D. 50
46. percent of t‘ﬁe nameplate rating(s) of electric space heating if four or more separately
-controlled units. :

A 30% - B. 40% ‘ ~ C.100% : , D. 125%

47. Fuseholders shall be designed so that. ,
A. it will be difficult to put a fuse of any given class mto a fuseho|der that is desugned for a
"current lower, or voltage higher, than that of the class to which the fuse belongs
B. it will be easier to put a fuse of any given class into a fuseholder that is designed for a current
lower, or voltage higher, than that of the class to which the fuse belongs
C. a cartridge fuse can be readily replaceable by any fuse of any class
D. any of the above -

48. Primary protection for a transformer with 5 % rated impedance and is over 600 volts, the circuit
breaker feeding this shall be sized at . ‘ :
A. 125 % B. 225 % C. 300 % _D. 600 %

49, Secondary protection for a transformer with 5 % rated |mpedance and is 600 volts and below, the
circuit breaker feeding this shall be sized at ___ .
A 1256% . B. 225 % C.250 % . D.600 %

50. The laundry area in a single-family dwelling unit must have which of the following:
A. A minimum of one 20 amp and one 220 amp receptacle
_B. At least one receptacle
C. At least one receptacle installed within 3 feet of the washing machme location
DA mlmmum of two GFCI receptacles
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