Thank you to the International Association of Electrical Inspectors for the
use of many of the slides in this program

NATIONAL ELECTRICAL CODE"

International Electrical Code® Serles

The ORSC no longer
contains a specific
electrical section.

Instead, it's
provisions are
located in the
Oregon Electrical
Specialty Code.

The NEC is the base
model code for both
the ORSC and the
OESC.

Article 100 Bonded (Bonding)

Bonded (Bonding): Connected to establish electrical
continuity and conductivity.

= Bonded (Bonding)
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Article 100 Clothes Closet ©

Recessed fluorescent luminaires

A definition of the term clothes closet
has been included in Article 100.

Clothes Closet. A non-habitable room
or space intended primarily for storage
of garments and apparel.
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Article 100 Grounded (Grounding)

Grounded L,,A_A_J

system VF

© © = Conductive body extends the ground connection

©

Grounded (Grounding): Connected (connecting) to
ground or some conductive body that extends the
ground connection.

Remember the Re@@irements of 110.3(B)

Grounded conductor
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Article 100 Grounding Conductor, Equipment (EGC
g ° B
iy The conductive path installed to connect
normally non-current-carrying metal parts
of equipment together and to the system
grounded conductor or to the grounding
& electrode conductor, or both.
§ 2 g The EGC also performs bonding functions.
2
5 - - The EGC types are provided in 250.118.
2 g
i\ — Equipment grounding conductors sized
5 - in accordance with Table 250.122.
M
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Article 100 Intersystem Bonding Termination
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5 | Grounding electrode(s)
S A device that provides a means for connecting communications system(s)
grounding conductor(s) and bonding conductor(s) at the service equipment
or at the disconnecting means for buildings or structures supplied by a feeder
or branch circuit.
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The definition of “dwelling unit”, in the
Electrical Safety Law, ORS 479.530(9)
bears a resemblance to the definition of

“kitchen”. Dwelling unit means, “one

or more rooms for the use of one or
more persons as a housekeeping unit

with space for eating, living and
sleeping and_permanent provisions for
cooking and sanitation.”
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Article 100 Qualified Person

The definition of the term Qualified Person has been revised in Article 100.

Qualified Person. One who has the skills and knowledge related to the
construction and operation of the electrical equipment and installations and
has received safety training to recognize and avoid the hazards involved.
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Article 100 Short-Circuit Current Rating

Short-circuit current ratings marked on equipment
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480Y/277 V 3PH 4W 60 HZ (5=
2500 Amperes Horizontal Bus i

Short-Circuit Current Rating | 1

65,000 Amperes RMS SYM. ||

The prospective symmetrical fault current at a nominal voltage to which an
apparatus or system is able to be connected without sustaining damage
exceeding defined acceptance criteria.
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Article 100 Ungrounded

Ungrounded. Not connected to ground or to a conductive body that extends
the ground connection.

Frames of portable
generators are
typically ungrounded

i -l

Typical portable generator
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N 110.16 Flash Protection
P "#$ % _
) Applies to equipment in other than dwelling occupancies
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( (- % Applies to equipment such as:
7, *8& ( (& & 5
(* & Switchboards and panelboards
2 ‘”:';: : d:::,m::: < Motor control centers
° L) Industrial control panels
& Arc flash warning label required Meter socket enclosures
g to be applied in the field Enclosed circuit breakers
8
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200.2(B) Continuity

The continuity of a grounded conductor shall not depend on a connection to a
metallic enclosure, raceway, or cable armor.

200.2(B) Continuity

The continuity of a grounded conductor shall not depend on a connection to
a metallic enclosure, raceway, or cable armor.
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Main bonding jumper

Violation—"
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210.4 Multiwire Branch Circuits

210.4(D) Grouping

Multiple multiwire branch circuits

210.4 Multiwire branch circuits

Ungrounded and grounded conductors
of each multiwire branch circuit shall be
grouped in at least one location within a
panelboard or other enclosure.

Pae s : (A) General. ....All conductors of a multiwire e
branch circuit shall originate from the same
panelboard or similar distribution equipment

branch circuit shall be provided with a

% means that will simultaneously disconnect ;
i all ungrounded conductors at the point o
= where the branch circuit originates. 3 Grouping is not required if the circuit
1 £ enters from a raceway or cable unique
s :a to the circuit making the grouping obvious.
8 8
210.8(A)(2) & (A)(5) Exceptions No. 1 and 2 Deleted
1"## 0" #u(# ) % . general purpose . .
) Al 125-volt, single-phase, 15- and 20-ampere, receptacles in dwelling unit
garages, accessory buildings, and basements are required to have
" (! 2 - * 6 ground-fault circuit-interrupter protection.
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GFCI protection xeguixedk-
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Flipflop plugstrip

"l % $ & (
2 @$ ( %

( *

Note the use of the
word, “outlets”.
Hard-wired hoists
must also be GFCI
protected, not just
receptacles.
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The OESC amendment to this article has the net affect of reverting to 2005
language for AFCI requirements. The reference to all rooms and areas except
bedrooms has been removed, and an exemption for outlets dedicated to the
use of single station smoke detectors, nurse call, or medical equipment has
been added.

Reference OAR 918-305-0130

210.12(B) Dwelling Units o

Receptacle or .
other outlet Multiwire branch
circuit type

Receptacle or
other outlet

Single circuit type
A

Tesrers ]
Neutral terminal
bar in panelboard

Neutral terminal
bar in panelboard

AFCI protection required for 120-volt, single-phase, 15- and 20-ampere branch
circuits supplying outlets installed in dwelling unit fAMIY X0 dIRINPSBNE,
Jiing roomsparersx libiaries ders, bedrooms UK XAOHS CEEIEAHOKIOONS,
xlozetsxhalbway s >O0SIRIBHIINMS QK APSaR.

Alisted arc-fault circuit interrupter, combination-type, shall be installed to
provide protection of the branch circuit.

210.12(B) Exception No. 1
AFCI protection required to be a combination type January 1, 2008

Branch circuit

,p anelboard 5 AFCI outlet devices

No length Iimitation\

Device-type AFCI protection is permitted at first outlet where the branch
circuit is installed using RMC, IMC, EMT, or Type AC cable meeting the
requirements in 250.118 and using metal junction and outlet boxes.

Combination-type listed AFCI device is required to be installed at the
first outlet to provide protection for the remaining portion of the branch
circuit.

See Statewide Code Interpretation
for additional information
regarding the use and
requirements for Arc Fault Circuit
Interrupters




Language in

210.52(C)(1)

the OESC \
increases this
distance from

18 to 36 inches
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The issue is )
that this When X is less than
pentagonal 18", the wall space
section of directly behind the
countertop is . k . t from
not usable SINK 1S exemp
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210.52()

(I) Alcoves. In dwelling units, alcoves shall have at
least one receptacle installed. These outlets shall
be in addition to the required hall outlets.

As used in this subsection an Alcove is an area
extending from, and returning to, the common wall
of hallways, foyers, entries, and landings with a
depth of not less than 2 ft. and a length of notle _ss
than 3 ft.

Remember that 210.50(B) requires a receptacle outlet to be
installed wherever flexible cords with attachment plugs are used.
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See Statewide Code Interpretation
for additional information regarding
the requirements for maintenance
receptacles for HVAC units on
rooftops. Article 210.63
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225.36 Suitable for Service Equipment.  The
disconnecting means specified in 225.31 shall be
suitable for use as service equipment.

Exception No. 1: For garages and outbuildings on
residential property, a snap switch or a set of 3-way
or 4-way snap switches shall be permitted as the
disconnecting means.

Exception No. 2: In single light pole
installations that have the connections to the
light pole circuit made in a location accessible
only to qualified persons, certified in-line fuse
holders shall be allowed, subject to special

permission.

Article 230.28 Service masts as support.
Where a service mast is used for the support
of service-drop conductors, it shall be of
adequate strength or be supported by braces
or guys to withstand the strain imposed by the
service drop. Where raceway-type service
masts are used, all raceway fittings shall be
identified for use with service masts. Only
power service-drop conductors shall be
permitted to be attached to a service mast.

Is a die-cast offset nipple likely to be
identified for use with service masts?

918-305-0150(1)

230.40 Number of Service-Entrance Conductor
Sets. Each service drop or lateral shall supply only
one set of service-entrance conductors.

Exception No. 3 A single-family dwelling unit and a separate
structure shall be permitted to have one set of service-
entrance conductors run to each from a single service drop or
lateral. When there are continuous metallic paths bonded

to the grounding system in the buildings involved, a
disconnect, a separate grounded conductor and

equipment grounding conductor shall be installed to meet
the provisions of Article 225.

Multi-family dwellings are permitted to be supplied as indicated in this

illustration.
S ggg 0]

house
transformer service

Exception No. 2: Where two to six service disconnecting means in separate
enclosures are grouped at one location and supply separate loads from one
service drop or lateral, one set of service-entrance conductors shall be permitted
to supply each or several such service equipment enclosures.

The OESC amendment to exc. #3 prohibits the illustrated installation to prevent
current flow on the piping system. Required bonding at each building effectively
parallels the grounded service entrance conductor, or neutral, with the piping.
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service
panel
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and maintained
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Metallic path

Service
panel
in house




918-305-0150(3)

230.70 General. Means shall be provided to disconnect all conductors
in a building or other structure from the service-entrance
conductors.

(A)Location. The service disconnecting means shall be installed in
accordance with 230.70(A)(1), (A)(2), and (A)(3).

(1) Readily Accessible Location.  The service disconnecting means
shall be installed at a readily accessible location either outside of a
building or structure or inside nearest the point of entrance of the
service conductors.

Exception: In existing installations where only th e service panel
or meter base is changed and the existing service ¢ ___onductors
meet the ampacity requirements, or the existing cond uit is of
sufficient size to_install new conductors, the pan el may remain
at the present location providing all requirements of Section
110.26 and 240.24 are met. This exception does not _require a
main disconnect located nearest the point of entry.
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240.24(B)(1) allows limited access to overcurrent
devices for tenants of multiple-occupancy buildings
guest rooms and guest suites.

Tenants of any
occupancy that
meets the definition
of a dwelling must
have ready access
to overcurrent
protective devices.




918-305-0160(3)

250.52 Grounding Electrodes.
(A) Electrodes Permitted for Grounding.

(3) Concrete-Encased Electrode.

In new construction with steel reinforced
concrete footings, a concrete-encased grounding
electrode connected to the grounding electrode
system is required. The installation shall meet the
requirements of Section 250.50. When a concrete
encased electrode system is used, a minimum size of
Y-inch reinforcing bar or rod shall be stubbed up a t
least 12 inches above the floor plate line or floor
level, whichever is the highest, near the service
entrance panel location.

(B) Not Permitted for Use as Grounding Electrodes. The
following systems and materials shall not be used as
grounding electrodes:

(1) Metal underground gas piping systems

(2) Aluminum

(3) In existing electrical installations, when a se __rvice
change or upgrade occurs, an existing metal

underground water pipe shall not be used unless the

metal underground water pipe has been verified as

suitable for continued use as a grounding electrode .An
existing metal underground water pipe shall be bond ed
to the new grounding electrode system as required b \Y

250.104(A).

FPN: See 250.104(B) for bonding requirements of gas piping.

918-305-0160(4)

250.56 Resistance of Rod, Pipe, and Plate Electrode s. A
single electrode consisting of a rod, pipe, or plate that does
not have a resistance to ground of 25 ohms or less shall be
augmented by one additional electrode of any of the types
specified by 250.52(A)(4) through (A)(8). For permanent
installations where the only grounding electrode is a
single ground rod, pipe, or plate, documented

verification of 25 ohms or less shall be provided.
Documented verification shall be done by a recognize d
method, provided by the installer, and made availab __le
for the electrical inspector.  Where multiple rod, pipe, or
plate electrodes are installed to meet the requirements of
this section, they shall not be less than 1.8 m (6ft) apart.

FPN: The paralleling efficiency of rods longer than 2.5 m (8ft) is
improved by spacing greater than 1.8m (6ft).

Modified by the OESC




918-305-0160(5)

250.94 Bonding of Other Systems.  An intersystem bonding
termination or exposed and supported length of #6 bare
copper conductor __ for connecting intersystem bonding and
grounding conductors required for other systems shall be
provided external to enclosures at the service equipment and
at the disconnecting means for any additional buildings or
structures. The intersystem bonding termination shall be
accessible for connection and inspection. The intersystem
bonding termination shall have the capacity for connection of
not less than three intersystem bonding conductors. The
intersystem bonding termination device shall not interfere with
opening a service of metering equipment enclosure.

918-305-0160(6)

250.118 Types of Equipment Grounding
Conductors. The equipment grounding conductor
run with or enclosing the circuit conductors shall be
one or more or a combination of the following:

Where metallic conduit is installed on roof tops,

an equipment grounding conductor shall be

provided within the raceway and sized per

Section 250.122.
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918-305-0165(1)

Nonmetallic-Sheathed Cable

334.12 Uses Not Permitted.

(A) Types NM, NMC, and NMS. Types NM, NMC, and
NMS cables shall not be permitted as follows:

(2) Exposed in dropped or suspended ceilings in other
than one- and two-family and multi-family dwellings
Exception: Types NM, NMC, and NMS cables shall

be permitted where installed in accordance with
334.15.

918-305-0165(2)
334.15 Exposed Work

(B) Protection from Physical Damage.  Cable shall be protected from
physical damage where necessary by rigid metal conduit, intermediate
metal conduit, electrical metallic tubing, Schedule 80 PVC rigid
nonmetallic conduit, or other approved means. Where passing through a
floor, the cable shall be enclosed in rigid metal conduit, intermediate
metal conduit, electrical metallic tubing, Schedule 80 PVC conduit or
other approved means extending at least 150 mm (6 in.) above the floor.

Where Type NMC cable installed in the shallow chases or
grooves in masonry, concrete, or adobe, shall be protected in accordance
with the requirements in 300.4(E) and covered with plaster, adobe, or
similar finish.

Exposed nonmetallic sheathed cable shall be protect _ed
where it is installed horizontally less than 8 feet above the floor.
Exposed nonmetallic sheathed cable less than 8 feet above the floor
that enters the top or bottom of a panelboard shall be protected
from physical damage by conduit, raceway, %" plywood or ¥"
drywall.

(C) In Unfinished Basements (remove and crawl spac__es).
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394.12 Uses Not Permitted. Concealed knob-and-tube wiring
shall not be used in the following:

(1) Commercial garages

(2) Theaters and similar locations

(3) Motion Picture Studios

(4) Hazardous (classified) locations

(5) Hollow spaces of walls, ceilings, and attics where
such spaces are insulated by loose, rolled, or foamed-in-place
insulating material that envelops the conductors

See 918-305-0180 for condition under which
insulation can be installed over knob and tube




