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2011 NEC- Major changes:

Code Wide Changes:
Grounding Conductor Definitions
Fine Print Notes — Informational Notes
Annexes are not enforceable Code.

New Chapters
399 — Outdoor OH Conductors > 600 V
694 — Small Wind Electric Systems

840 — Premise-Powered Broadband
Communications




“Fine Print Notes” have been changed
and are now referred to as
“Informational Notes” throughout the
Code.

90.5(C) Explanatory Material

Informational Note?

“"Fine Print Notes” are now referred to as “Informational Notes” and a
new Item (D) Informative Annexes has been added
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The term “grounding conductor” was replaced with the term
“grounding electrode conductor,” “bonding jumper,” or “bonding

conductor” in several places throughout the NEC

Article 100: Grounding Conductor (Deleted)

The definition of the term
“Grounding Conductor” has
Service equipment been deleted from Article 100

These conductors were referred
to as “grounding conductors” in
Chapter 8 of previous editions of
the Code

More appropriate terms now used
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Article 100: Intersystem Bonding Termination

The definition of “"Intersystem Bonding
Termination” was revised for simplicity
and clarity

Communications
Radio and TV
CATV

NPBCS

Service—»
equipment

Grounding
electrode—>

system :
/ Intersystem Bonding Termination:

Intersystem A device that provides a means for
bonding connecting communications systems
termination to the grounding electrode system
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Article 100: System Bonding Jumper

System bonding jumper
located in transformer
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Bonding Jumper, System - The connection between
the grounded circuit conductor and the supply-side
bonding jumper, or the equipment grounding
conductor, or both, at a separately derived system
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The definition of “"System Bonding Jumper” has been revised to include the
new term "supply-side bonding jumper" and has been relocated to Article 100
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110.24 Available Fault Current &)

Non-dwelling unit service equipment required to be field-marked with the
amount of available fault current when installed or modified

480Y/277-V 3-PH 4-W 60-HZ |
2500-Amperes Horizontal Bus |~

Short-Circuit Current Rating
65,000 Amperes RMS SYM

Available Fault Current:
49,058 Amperes

Date Calculated:
08/01/08

Service equipment in other than dwelling units shall be legibly marked in the
field with the maximum available fault current

The field marking(s) shall include the date the fault current calculation was
performed and be of sufficient durability to withstand the environment involved
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110.26(D) Illumination About Electrical Equipment )

¢ [llumination required

¢ Additional luminaire not
required where space is
illuminated by adjacent
light source

lllumination shall be provided for all working spaces about service equipment,
switchboards, panelboards, or motor control centers installed indoors
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200.4 Neutral Conductors

Service or panelboard hieshia i

branch circuit

0 volts
120 volts

T/\TH

‘ 12 AWG ungrounded conductors

ERZISE 215 2

OO IO I T )

8 AWG grounded conductor

- -

Neutral conductors shall not be used for more than one branch circuit,
multiwire branch circuit, or for more than one set of ungrounded feeder
conductors unless specifically permitted elsewhere in this Code.
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200.7(C)(1) Reidentifying of White/Gray Conductor )

Power to —» _ o _
outlet Reidentification of white or gray
rl

conductor permitted for cable
Power to !
switch assembly for single-pole, 3-way

\\ or 4-way switch loops at each
Neutral conductor - location where the conductor is

to luminaire visible and accessible

Ungrounded (hot) from
switch to luminaire

Cable assembly
(typical)

Note: EGCs
not shown

\ Travelers

Must be permanently reidentified by marking tape, painting, or other effective
means to indicate its use at its terminations

Reidentified white or gray conductors (or three continuous white stripes) must
be used only for the supply to the switch - not as a return conductor from the
switch to the outlet
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e All GFCIs for personnel must be installed in a readily accessible location
® This applies to 210.8(A), (B), and (C)
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\\ GFCI protection required at all types of non-dwelling unit
11 ||\ garages where electrical diagnostic equipment, electrical
— } hand tools, or portable lighting equipment are used, not
11

just those garages under the scope of Article 511
/

- —

125-volt, 15- and 20-ampere receptacles required to be GFCI-protected
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210.12(A) Ex. No. 1 Outlet Type AFCI

Main rule at 210.12(A) requires AFCI combination-type protection installed
to provide protection of the entire branch circuit

@
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Branch-circuit
panelboard

o

No length
limitation

AFCI outlet device
installed at first outlet

Ex. No. 1: If RMC, IMC, EMT, Type MC or steel armored Type AC cables
meeting the requirements of 250.118 and metal outlet and junction boxes
are installed for the portion of the branch circuit between the branch-circuit
overcurrent device and the first outlet, it shall be permitted to install a
outlet branch-circuit Type AFCI at the first outlet to provide protection for
the remaining portion of the branch circuit.
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225.27 Raceway Seal

« A raceway seal is required at outside underground branch circuit and feeder
raceways entering a building

« Conduits or raceways required to be sealed or plugged at either or both ends

Raceway seal required by 230.8 Raceway seal required by 225.27
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225.30 Number of Supplies

Where more than one building (same property, under single management) exist,
each additional building shall be supplied by only one feeder or branch circuit

Where a branch circuit or feeder originates in the additional buildings, only one
feeder or branch circuit is permitted to supply power back to the original building

(See 225.30(A) through (E) for additional provisions)

| - T

' Building B ) | Building A )
Service
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v W —wr— = .
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<«—— Feeder to Building B
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250.2 Definition: Supply Side Bonding Jumper

Separately derived system

P rl ma ry 7; & . Ceseessssse)
% % % Z Supply side

bonding jumper

X1 H1 X2 H2 X3 H3 X0

-0!"-!-?!_!!‘2-

Secondary
: -'?','1'-:-'_/Grounding electrode

Bonding Jumper, Supply Side - A conductor installed on the supply side
of a service or within a service equipment enclosure(s), or for a separately
derived system, that ensures the required electrical conductivity between

metal parts required to be electrically connected.
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250.24(C) Grounded Conductor Brought to Service

olo|ob—m—

ojalo o)

Grounded service conductor must be:
1. Routed with phase conductors
2. Run to each service disconnecting means

3. Connected to the grounded conductor terminal and
bonded to service disconnecting means enclosure
through the main bonding jumper

. Sized no smaller than grounding electrode conductor

. Sized at least 1212 percent of area of conductors
where larger than given in Table 250.66

. Based on equivalent area of ungrounded
parallel service-entrance conductors

. Installed in parallel where service is installed in
parallel in two or more raceways

. Must not have an ampacity rating less than the
ungrounded conductor of a 3-phase, 3-wire delta
service

. Sized in accordance with minimum requirements
of 220.61
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250.32(B) Grounding Separate Buildings £
Building 1 Building 2 250.32(B)(1)

Grounded Grounding at separate building or
conductor || structure using the required EGC

EGC in accordance with 250.118

250.32(B)(1) Exception

Grounding at separate building using

No continuous
grounded conductor as follows:

metallic paths

Existing installations only under previous
Codes, No EGC, No continuous metallic
paths, No supply-side GFPE

Grounded |
conductor

Transformer 250.32(B)(2)

_E E E Where a building or structure is supplied

_({. - e -. _,‘:\,

| g from a separately derived system, the
—— = separate equipment or bonding conductor
shall be in accordance with 250.30(B)

||

EGC SSBJ
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250.64(D)(1) GEC Installation - Multiple Disconnects

If service consists of more than one enclosure, a common grounding electrode
conductor and associated tap conductors are permitted to be connected at an

approved busbar

\

Grounding
electrode
conductor

taps :’

Aluminum or copper
busbar not less than
6 mm X 50 mm
(Yain. x 2 in.) with
listed connectors

Common grounding
electrode conductor

Concrete-
encased
electrode
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250.190 Grounding of
Equipment
1 kV and Over (Medium Voltage)

250.190 Grounding of Equipment
(A) Equipment Grounding
(B) Grounding Electrode Conductor

(C) Equipment Grounding Conductor
Shielded Cable
Concentric Neutral OK (if sized to 250.122)
Ribbon Shielding Conductor NEVER OK
“Drain-Wire” shielding NEVER OK




\ Listing requirement for surge arresters
Surge | [ (over 1000 volts) have been deleted
arresters (previously 280.5)

Typical equipment
(rear view) Surge

Stress arresters

cones

i3 -

<«— Grounding electrodes —> l
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300.11(A)(2) Non-Fire-Rated Assemblies )
An independent means of secure support to be provided for wiring methods

Where independent support wires are used, they shall be distinguishable by
color, tagging, or other effective means

T

method

Permitted to be f
attached to the ceiling grid Independent means of secure support
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Article 310 Tables Comparison Chart

2008 NEC Table Title 2011 NEC

310.15(B)(2)(a) | Adjustment Factors for More Than Three Current- 310.15(B)(3)(a)
Conductor in a Raceway or Cable

310.15(B)(2)(c) | Ambient Temperature Adjustment for Conduits 310.15(B)(3)(c)
Exposed to Sunlight On or Above Rooftops

310.15(B)(6) Conductor Types and Sizes for 120/240-Volt, 3-¥ire, 310.15(B)(7)
Single-Phase Dwelling Services and Feeders

310.16 Allowable Ampacities of Insulated Conductors Rated 310.15(B)(16)
Up to and Including 2000 Volts, 60°C Through 90°C
(140°F Through 194°F), Not More Than Three Current-
Carrying Conductors in Raceway, Cable, or Earth (Directly
Buried), Based on Ambient Temperature of 30°C (86°F)

310.16 Ambient Temperature Correction Factors Based on 310.15(B)(2)(a)
(bottom of Table) | 30°C (86°F)

(Not in ‘08 NEC) | Ambient Temperature Correction Factors 310.60(C)(4)

310.68 Ampacities of Insulated Single Aluminum Conductor 310.60(C)(68)
Cables Triplexed in Air Based on Conductor Temperatures
of 90°C (194°F) and 105°C (221°F) and Ambient Air
Temperature of 40°C (104°F)

Article 310 Table Comparison Chart (in part)
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310.10(H)(1) Conductors in Parallel

Only conductors in sizes 1/0 AWG and larger, comprising each phase, polarity,
neutral, or grounded circuit conductor shall be connected in parallel

Where conductors of size 1/0 and
larger are installed in parallel, must
be installed as follows:

(1) Same length

(2) Consist of same conductor
material

(3) Same circular mil area

(4) Same insulation type

(5) Terminated in same manner

Connected in parallel
(electrically joined at both ends)
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408.4(B) Identification - Source of Supply

All non-dwelling unit switchboards and
— panelboards supplied by a feeder required
to be marked to indicate where the power
supply source is located

)

H Feeder Panelboard

Feeder Power Supply for
Panel "LPA” Originates
at Panel "MDP”

VaSed(

I

@0 2ceSSIT]
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410.130(G)(1) Disconnecting Means

Elevation (end) view

[

Existing luminaire with Bottom view \ Disconnecting
double-ended lamps means typical

In indoor locations (other than dwelling units) fluorescent
luminaires that utilize double-ended lamps and contain ballast(s)
that can be serviced in place shall have a disconnecting means
either internal or external to each luminaire (see exceptions)

Disconnecting means required for existing installed luminaires without
disconnecting means, at the time a ballast is replaced
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430.24 Circuit Conductors for Several Motors

Conductors supplying several motors, or a motor(s) and other load(s), shall
have an ampacity not less than the sum of each of the following:

& T i} T
( Conductors
: supplying
several
-

motors

)
)

-—0\-\/"—|

]

WWW-

(1) 125 percent of the full-load
current rating of the highest

rated motor as determined
by 430.6(A)

(2) the sum of the full-load current
ratings of all the other motors
in the group, as determined by
430.6(A)

(3) 100 percent of the non-
continuous non-motor load

(4) 125 percent of the continuous
non-motor load

The method of calculating motor-circuit conductors for several motors or
motors and other loads was revised into a list format

=
O
o 4
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517.13(B) Grounding of Receptacles
(Patient Care Areas of Health Care Facilities)

The following shall be directly connected to an insulated copper EGC that is
installed with the branch-circuit conductors in the wiring methods as provided

in 517.13(A
- () (1) The grounding terminals of all receptacles

(2) Metal boxes and enclosures containing receptacles

(3) All non—current-carrying conductive surfaces of
fixed electrical equipment likely to become
]@[ ]@I: energized that are subject to personal contact,

* 517.13(B) rearranged for
clarity and usability

« Metal box required to be
directly connected to the
insulated copper EGC
required for grounding at
patient care areas
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517.16 Receptacles with IG Terminals
(Patient Care Areas - Health Care Facilities)

The installation of isolated grounding-type receptacles in patient care areas
of health care facilities is now prohibited

Service

paths required in patient care areas
in accordance with 517.13

Two effective ground-fault current l ‘
0

| 4
: W\ﬁ

; <«—@Grounded
conductor
terminal bar

B

N ] Metal raceway

W

)

el S
. &
8 &

W

&

=4l < Point of
‘ grounding

Equipment groundin :
Isolated ground receptacle 4 ?ermina?l s g at service

Receptacles with insulated grounding terminals, as described in 250.146(D),
shall not be permitted
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517.17(B) Feeder GFP (Health Care Facilities)

Alternate power source

¢

Perm:itted

Where ground-fault protection is
provided as specified by 230.95 or
215.10, an additional step of GFP
is required in all next level feeder
disconnecting means downstream
toward the load

Additional levels of GFP shall not

be installed as follows:

(1) On the load side of an essential
electrical system transfer switch

(2 Between-the-on-site-generating

)
T

No

4

No

NG Life Safety Branch

Critical Branch

| Equipment Branch |
I

Hospital essential electrical system

SCO conference 2012




517.18(B) Patient Bed Location Receptacles

“"Quadruplex” has been added to the acceptable configuration of receptacles
required at patient bed locations of health care facilities

Single Quadruplex

Each patient bed location to be provided with a minimum of four receptacles
Permitted to be single, duplex, quadruplex, or any combination of the three
All receptacles shall be listed “hospital grade” and so identified

Connected to an insulated copper equipment grounding conductor
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645.25 Engineering Supervision (IT Equipment) ,@“

A new section has been added to allow alternative feeder and service load
calculations under engineering supervision for IT equipment

_

ARRRRRRRR AN AR
ARRRRR RN RN AR AR AN
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As an alternative to the feeder and service load calculations required by
Parts lll and IV of Article 220, feeder and service load calculations for new
or existing loads shall be permitted to be used if performed by qualified
persons under engineering supervision
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680.21(A)(5) Motors - Cord-and-Plug Connection &}

Flexible cords for cord-and-plug-connected pool pump motors for a permanently
installed pool must contain a copper equipment grounding conductor not smaller
than 12 AWG

Pool pump motor for Pool-associated motors permitted to
permanently installed pool employ cord-and-plug connections

The flexible cord not to exceed
900 mm (3 ft) in length

The flexible cord must include a
copper equipment grounding
conductor sized per 250.122

EGC not to be smaller than 12 AWG

The cord to terminate in a
grounding-type attachment plug
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680.25(B)(1) Sizing of Feeder EGC

Equipment grounding conductor for pool equipment feeder from a separately
derived systems to be sized per 250.30(A)(8) but not smaller than 8 AWG

Feeder —»

Pool, spa or 7
igi tEb Panelboard

| H\ _‘ Hmfiﬂ:u‘iurﬁ’ | S TT

%m ] Transformer

©00

Pool
heater

250.30(A)(8) refers to sizing of the grounded conductor of a separately derived
systems of a grounded system (Table 250.66 and 12’4 percent rule)
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680.26(B)(1)(b) Copper Conductor Grid
Eqmpotentlal Bondmg for Conductlve PooI SheII

} \‘ ‘ M

il e
\ \

] \

5 2 F P TAEEEE",
- ‘,‘_;‘,/}/ ) e \/" ST

.' " A
Encapsulated §j In-ground pool

structural steel §; (Side view) ili 8 AWG copper

conductor for
Copper bonding

conductor  \§§ p#)) perimeter
grid N surface

Copper conductor grid for bonding conductive pool shell shall be min. 8 AWG
bare solid copper conductors bonded to each other at all points of crossing

and conform to the contour of the pool and-the-pool-deck
The bonding shall be in accordance with 250.8 or other approved means

Arranged in a 300 mm (12 in.) by 300 mm (12 in.) network, uniformly spaced
in @ perpendicular grid pattern with a tolerance of 100 mm (4 in.) and secured
within or under the pool 150 mm (6 in.) from the outer contour of the pool shell

SCO conference 2012




690.4(B) Conductors of Different Systems

. _ : New requirements for separation
Photovoltaic and marking requirements for
modules _ photovoltaic (PV) circuits installed
in @ building or structure were
added at 690.4(B)

Non-PV conductors

- Identified and grouped

- Identified by color coding, PV conductors

marking tape, tagging

- Identified at all points of
termination, connection, and splices

PV system conductors not to be mixed
with non-PV conductors unless:
- Separated by a partition

Junction box with partition \
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690.4(E) Wiring and Connections

“"Qualified persons” required to perform the described work on photovoltaic
(PV) systems

Qualified Person: One who has 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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690.47(C) Systems with Alternating Current and

Direct-Current Grounding Requirements

; r Note: not all system
AC dlsconnect ' interconnections shown

and GEC \ 1

=, JE : r.<— DC disconnect and GEC
— l’ e e, S per 250.166

Size per 250.66 <«— Common dc and ac grounding electrode

Grounding electrode system requirements for PV systems with both ac and dc
grounding electrode systems have been revised

If both ac and dc systems are installed, they must be bonded together or
utilize of a common electrode system
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700.10(D)(1) Feeder-Circuit Wiring

Feeder-circuit wiring shall meet one of
the following conditions:

(1) Be installed in spaces fully protected
by an approved automatic fire
suppression system

(2) Be a listed electrical circuit protective
system with a min. 2-hour fire rating

(3) Be protected by a listed (electrical

system) thermal barrier system with
a min.2-hour fire rating

(4) Be protected by a listed fire-rated
assembly (min. fire rating of 2 hours)
containing only emergency wiring
circuits

(5) Be encased in @ min. of 50 mm

AN AN A b A dd AN A AN b4 AN A A A4

S - N (2 in.) of concrete

Feeder circuit wiring requiring fire . e
protection (5) .Ee » e_ablze l'SEeal to-maintain-circut

Note: Wiring supports are not shown
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700.12(F) Ex. No. 2 Unit Equipment

The unit equipment is required to be connected to the branch circuit serving
the normal lighting in the area and connected ahead of any local switches

Exterior

Emergency

Panel LA —» ;E lighting
([ Unit
g:l:‘/equipment

m Outdoor
<C_J—| 4« ighting

/ Exterior
—
, exit door

A new exception permits exterior emergency lighting to be supplied by the
unit equipment serving the area immediately inside the exit door
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700.27 Coordination (Emergency Systems) ()

Emergency system(s) overcurrent devices shall be selectively coordinated with
all supply side overcurrent protective devices to isolate the fault to the device
closest to the fault condition

Alternate Emergency distribution system

source
— . F{ ) ) - selective

coordination

between

Normal ‘j OCPDs
source Transfer

switch

New exception eliminates
selective coordination between 6) 5) _&)
|

two overcurrent devices located

in series if no loads are connected T

in parallel with the downstream —
Emergency Emergency

device
Loads panelboards
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701.6 Signals (Legally Required Standby Systems)

Audible and visual signal devices shall be provided for legally required standby
systems to indicate such things as derangement of the standby source, load
carrying, battery charger not functioning, and ground-fault indication

Audible and
visual signals

M

‘ ain

=

nam 7
[ [ X8 1|

L I*X 1

BE| | \

Feeder(s)

Service Transfer

equipment equipment

Branch circuit(s)

Ground-fault indication for legally required standby systems is now required

by 701.6(D) and 701.26
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708.14 Wiring of HVAC, Fire Alarm, Security,
Emergency Communications, and Signaling Systems

Revisions added to 708.14 to clarify which HVAC, fire alarm, security, emergency
communications, and signaling systems cable types at critical operations power

_ I system (COPS) facilities require shielded
T T Shaft

twisted pairs, and which require riser
60a )

ratings
Shielded 1 —7

e &

pair cable Listed 2-hour electrical cable
(with riser rated cable)

it

. fﬁ man

IR0

.

C

Y

|

TN | ARttt
| | iser rated cable
2-hour A
electrical ////: _
| circuit Y R —
T system Shielded twisted S—

. 1 1 2 \\
with riser pair cable

/

<« metal
conduit

| rated cable
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760.41 NPLFA Circuit Power Source Requirements §

Power source for non—power-limited fire alarm (NPLFA) circuits was revised to
address new marking and identification requirements and dedicated branch
circuit requirements for the fire alarm equipment

Disconnect permitted to be
secured in the “on” position

Panel LLP

b e
iy

Dedicated -~ . ‘
branch circuit N o o s
for both FACP 1
and FACP 2 Note: Same revisions occurred at
760.121(B) for power-limited fire
alarm (PLFA) circuits

Branch Circuit OCPD Branch Circuit OCPD
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800.2 Definitions: Communications Raceways

A new definition for "Communication Raceway” was added to Article 800

AV A VAV AV AVAN

1

. - Ceiling
Return Air : w

& Environmental air space (plenum)

Communications Raceway: An enclosed channel of nonmetallic materials
designed for holding communications wires and cables in plenum, riser and
general-purpose applications
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Thank you!

Questions?

lora.salib@doa.nc.gov
victor.stephenson@doa.nc.gov

im.yancey@adoa.nc.gov
howard.beasley@doa.nc.qov
Marcus.potter@doa.nc.gov

(919) 807-4100
http://www.nc-sco.com/




