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Type NM Cable Conduit Sleeves

49. Why can’t a conduit that sleeves Type NM conductors above
a panel penetrate a finished ceiling?

Reference: NEC312.5(C) Exception

Answer: This sectionfirst appeared inthe 1999 NECas 373-5(c)
Exception.

The conduit sleeve was restricted frompenetrating a
structural ceiling by CMP-9 to prevent thissleeve from
acting as a “chimney” into the above ceiling areainthe
eventofa fireatthe panelboard area.

312.5(C) Cable Entries to Cabinets @

4 Exception: Cables permitted to enter through
a common sleeve as follows:

* Surface mounted enclosure

* Raceway is sealed at top and does not
penetrate structural ceiling

« Fittings provided on each end of raceway to
protect from abrasion (fittings accessible
after installation)

* Nonflexible raceway used and is minimum
450 mm (18 in.). Not more than 3.0 m (10 ft)

¢ Cable sheath extends into enclosure at
least 6 mm (Y4 in.)

© TAEI 2011

. Cables are fastened within 300 mm (12 in.)

Copyright
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Work Area/GFCI-AFCI Protection
Question Number 50

Aroom in a residential basement has sheet rocked walls and
ceilingandis usedforstorage witha work benchinthe

corner. Thereceptaclesinstalledare onlyinthe bench area. Do
thesereceptades needto be arc-fault or ground fault protected?

NEC210.8(A)(5) Ground-Fault Circuit-Interrupter Protection for
Personnel

Ground-fault circuit-interruption for personnel shall be provided as required in
210.8(A) through (C). The ground-fault circuit-interrupter shall be installed
in a readily accessible location.

(5) Unfinished basements — for purposes of this section, unfinished
basements are defined as portions or areas of the basement not intended as
habitable rooms and limited to storage areas, work areas, and the like.

210.12 Arc-Fault Circuit-Interrupter Protection

(A) Dwelling Units. All 120-volt, single phase, 15- and 20-ampere branch
circuits supplying outlets installed in dwelling unit family rooms, dining rooms,
living rooms, parlors, libraries, dens, bedrooms, sunrooms, recreation rooms,
closets, hallways, or similar rooms or areas shall be protected by a listed arc-
fault circuit interrupter, combination-type, installed to provide protection

of the branch circuit.
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Answer

Basement storage or work areas are not included in the types of rooms
stated in Section 210.12(A) for AFCl requirements. Therefore AFCI
protection would not be required.

GFCl protection would be an AHJ call for the receptacle outlets located in the
work/storage area. The term “unfinished” first appeared in the 1990 NEC.
CMP 2 formulated a panel statement in Comment 2-647 of the 1989 TCR
that stated “Determination of whether a basementis “finished” or
“unfinished” is subject to the authority having jurisdiction”. One should
realize wall and/or ceiling cover does not reduce the hazards that exist in
those areas that may required to have GFCI protection.
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51. Are cords (S orSJ) allowed fortemporary equipment
connectionsin Hazardous Locations (Class 1, Div. 1 or
2)? [Thinkinginterms of power outages]

Reference:

NEC 501.140 Flexible Cords, Class |, Divisions 1and 2. (A)
Permitted Uses. Flexible Cordshallbe permitted: (3) For
electricsubmersible pumps with means for removal without
entering the wet-pit. The extension of the flexible cord within a
suitable racewaybetweenthe wet-pit and the power source
shallbe permitted. (4) Forelectric mixers intended for travel
into andout ofopen-type mixingtanks orvats. (5) For
temporary portable assemblies consisting of re ceptacles,
switches, and other devicesthatare not considered portable
utilization equipment but are individually listed for the locati®

A
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51. Are cords (SorSJ)allowed fortemporary equipment
connectionsin Hazardous Locations (Class 1, Div. 1 or
2)? [Thinking interms of power outages]

Answer:

Cords are allowed fortemporaryequipment per 501.140 (A)
and mustbeinstalled per501.140 (B).
See also CONDUIT FITTINGS FOR USEIN HAZARDOUS LOCATIONS
(EBNV). “Cord connectors areintended for use in making
connections between threaded rigid metal conduit systems or
hazardous location devices and extra hard s ervice type flexible
cord, havinga grounding conductor, for portable equipment.”

Question Number 52

Can you install metallic-sheathed cable (such as MC) in
PVC conduit in a slab in a health care facility?
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Answer Number 52

Sometimes, maybe, depends...

Health Care Facility

Buildings or portions of buildings in which medical,
dental, psychiatric, nursing, obstetrical, or surgical
careare provided.
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Part Il Wiring and Protection

...appliesto patientcare areas of all health carefacilities

517.2 Patient Care Area

Any portion of a health care facility wherein patients
areintended to be examined or treated.

9/17/2012



Informational Note:

Business offices, corridors, lounges, day rooms, dining rooms, or
similar areas typically are not classified as patient care areas.

e

517.13 Patient Care Areas

General Care + Critical Care + Wet Procedure Locations

=
=
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517.13 Patient Care Areas (2014)

Basic Care + General Care + Critical Care + Support

NFPA 99

Basic: notlikelyto causeinjuryto the patients or caregivers
but maycause patient discomfort.

General:likelyto cause minorinjuryto patients or caregivers.
Critical: likely to cause majorinjury or death of patients or
caregivers.

Support: notlikelyto have a physicalimpact on patients or
caregivers.

Degree of Injury




517.13(A) Wiring Methods

The metal raceway system, or metallic cable armor, or
sheath assembly shall itself qualify as an equipment
grounding conductor in accordance with 250.118.

e i i
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330.30 Securing and Supporting

(A) General. ...shall be supported and secured by
staples, cable ties, straps, hangers, or similar fittings
orother approved means

(B) Securing. Unless otherwise provided, cables shall
be secured at intervals not exceeding 1.8 m (6 ft).

9/17/2012
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Aircraft Hangers

53.1s wiringinstalled onlybelowthe floor of an unclassified room
as described in Art. 513.3 D, thatis inside of an aircraft hanger,
considered to be under the hanger floorand therefore required
to be sealed?

Reference: NEC513.8, particularly513.8(A).

Answer: This sectionrequires all wiring in or under the hanger
floorto comply with the requirements of Class I, Division 1
locations. Note the entire structure is considered the Aircraft
Hangerandthereis no exception provided forthe area
described in AreasSuitably Cut Off and Ventilated in 513.3(D).

&3
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Question #54

Would ice cream/frozen yogurt or custard prep areawithout
"cooking"equipment be considered a kitchen?

9/17/2012
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Supplementary Grounding — Wind Generators

55. Are there anyspecial conditions required for s upplementary
grounding electrodesusedto limit voltages imposed by
lightningon a wind generator?

References: NEC694.1 & 694.40(C)(1)
NFPA 780(Standard for lightning protection)

- Answer:Yes. Awindturbine toweris required be connected to
one or more auxiliary electrodes to limit voltage imposed by
lightning. Auxiliary el ectrodes are permitted.

- NOTE:NEC694 applicable to individual wind generators havin
a rated powerupto andincluding 100 KW. é

P
—

_.

10 KW Wind turbine locatedata WWTP
Outputvoltage of 480 volts

9/17/2012
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Supplementary Grounding — Wind Generators

- 694.40(C) Tower Grounding.

- (1) Auxiliary Electrodes. Awind turbine tower shall be connected
to one ormore auxiliary electrodes to limit voltages imposed by
lightning. Auxiliary electrodes shall be permitted to beinstalled
in accordance with 250.54. Electrodesthat are part of the tower
foundation and meet the requirements for concrete encased
electrodes inaccordance with 250.52(A)(3) shall be acceptable. A
grounded metal tower support shall be considered a cceptable
where meeting the requirements of 250.136(A). Where installed
in close proximity to galvanized foundation or tower anchor
components, galvanized groundingelectrodes shall be used.

L

|
—

-

Supplementary Grounding — Wind Generators

694.40(C) Tower Grounding.

(4) Lightning Protection Systems. Auxiliary electrodes and
grounding electrode conductors shallbe permittedto act as
lightningprotection system components where meeting
applicable requirements. If separate, the tower lightning
protection system grounding electrodesshallbe bonded to the
towerauxiliary grounding electrode system. Guy wires used as
lightningprotection system grounding electrodesshallnotbe
required to be bondedto the tower auxiliary grounding
electrode system.

Informational Note: See NFPA 780-2011, Standard for the
Installation of Lightning Protection Systems, Informative Annex
N, Wind Turbine Generator Systems, forinformation on lightning
protection of wind turbines.

&
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*Supplementary Grounding — Wind Generators

Example of 1 Engineers specification for grounding wind generator

Grounding: Metallic components within the WTG shall be bonded to the
WTG and the tower shall be bonded to a single earth-grounding system with
a resistance of not more than 5 ohms to ground under all atmospheric and
climatic conditions. The foundation reinforcing steel and foundation piles
(if used) shall be electrically bonded together to supplement the ground
system electrodes.

To minimize lightning damage to the blades, bearings, and WTG (in
general), the blades and nacelle shall be designed to have a clear electrical
path to ground, without going through bearings. The design for lightning
immunity shall conform to standard IEC 61400-24.

*Supplementary Grounding — Wind Generators
Example of 1 Engineers specification for g'rrounding windgenerator

4.2.6 Grounding Requirements
The turbine installation requires an earth electrode system. An earth electrode system typically is
comprised of driven ground rods and buried copper wire in the surrounding soil and/or connection to
foundation concrete and steel.
The customer is responsible for the design, instaliation and connection offto the earth electrode system in
compliance with codes mandated by the local authority having jurisdiction and the following Northern
requirements:
* The earth electrode system shall have a resistance value of 5 ohms or less.
* The interconnection transformer ground shall be connected to the tower earth electrode system
using #1/0 AWG copper wire minimum.
¢ Ground conductors of ancillary structures shall be bonded to the tower earth electrode system
with #1/0 AWG copper wire minimum.
»  Tower foundation bolts shall not be used as terminations for ground conductors
¢ The foundation reinforcing steef and foundation piles (if used) shall be electrically bonded
together to serve as or supplement the foundation electrode.

* Two conductors shall be attached using an exothermic welding process to the electrically

interconnected reinforcing steel in two separate iocations that are on opposite sides of the turbine

tower. Each conductor shall be connected to the turbine tower bonding bus. Refer to Figure 1 for

connection detail.
e The turbine bonding bus is pre-drilled and tapped to accept ground conductors with crimp type or

compression lugs and is located at the turbine tower base. Anti-oxidation compound shall be

used on these connections. @
e Ground c« used for attachment to the earth electrode system shall be protected with a

plastic sleeve, conduit, or insulation to provide corrosion/physical protection where conductors Z )
enter or exit the concrete floor of the tower interior. =

» Ifground conductors are to be routed through metallic conduit, the conductors shall be electrically =
bonded to the conduit at both ends.

9/17/2012
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*Supplementary Grounding — Wind Generators
Example of 1 Engineers specification for grounding wind generator

For low-impedance earth electrode systems, Northern recommends:
¢ Aring earth electrode encircling the foundation, in addition to the electrode system formed by
foundation reinforcing steel.

When designing and installing the earth electrode system, Northern recommends the following

references:

s IEC 62305 (Protection Against Lightning)
e Germanischer Lioyd Guideline for the Certification of Wind Turbines
e MIL-HDBK 419, Grounding, Bonding and Shielding for Electronic Equipment and Facilities

s |EEE 141-1993 (Red Book)

+ |EEE 142-2007 (Green Book)
e NFPA 780 art 3 (Standard for Installation of Lightning Protection Systems)
* NFPA70 art 250 (Grounding and Bonding)
¢ Motorola R-56, “Standards and Guidelines for Communications Sites”

NOTE: TOWER ANCHOR BOLT
SPACING TYPICALLY

OF CABLE OR CONDUITS.
CABLES ARE SHOWN ROUTED
BELOW BOLT CIRCLE. N
SOME CASES CLEARANCE
WINDOWS MAY BE CUT IN
BOLT CIRCLE WiTH
STRUCTURAL ENGINEERING
APPROVAL

REINFORCING STEEL
{SOME FOUNDATIONS

PRECLUDES THROUGH ROUTING

STEEL TOWER

COPPER GROUND BAR *

#1/0 AWG COPPER MINIMUM
GROUND CABLES. SHALL BE
INSULATED OR SLEEVED OR
RUN IN NON-METALLIC
CONDUIT TO PROTECT AGAINST
CORROSION AND PHYSICAL
DAMAGE WHERE THE CABLE
ENTERS CONCRETE

TOWER ANCHOR BOLT
CIRCLE, TYPICAL OF 100
{2 SHOWN FOR CLARITY)

CONCRETE

FOUNDATIONS

ALSO MAY INCORPORATE —~_ |
STEEL PILES)

RING ELECTRODE

(GROUND RING)

EXOTHERMIC
WELD CONNECTION T0

STEEL REINFORCEMENT

* GROUND BAR
SUPFLIED BY NORTHERN

Figure 1 Grounding Detail Example

foundation reinforcing steel.

For low-impedance earth electrode systems, Northern recommends:
» Aring earth electrode encircling the foundation, in addition to the electrode system formed by

/
T0 SURROUNDING
STUCTURES/TURBINES

RING ELECTRODE
(GROUND RING)

9/17/2012
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Box Fill Calculation

56. Can a GFCl receptacle be installed in a 2 inch deep handi-box
that has 2 mcsingle circuit cables that enter atthe ends of

the box? Etmﬂtﬂ d
Reference: NEC314.16(B) Nui' Nﬂt P

Answer: Type MC“single” circuit conductors 4x2.25=9.00 cu.in.
(What size? 12 AWG? 120 volt? Clamps?)

EGC's (count as one) 2.25=2.25cu.in.

Device (GFClreceptacle) 2x2.25=4.50cu. in.
Total Cu.In.Required 15.75 cuin.

2In.DeepHandi-Box(3x2x2)=10.00 cu.in. @

16



314.16(A)(1) Standard Sizes for (Metal) Boxes O

The volumes of standard (metal) boxes that are not marked
with a cubic-inch capacity shall be as given in Table 314.16(A)

D
:
3
©
Table 314.16(A) Standard Sizes Provided O
e Dimensions of “standard metal boxes”
provided in NEC Table 314.16(A)
e Minimum cubic inch capacity given
¢ Maximum number of conductors
shown for 18 AWG through 6 AWG
» Boxes described in the Table that have
o larger cubic-inch capacity are
S permitted to be marked with that
2
©
5

9/17/2012
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Copyright © IAEI 2009

314.16(A)(2) Other Boxes (Nonmetallic)

¢ Cubic-inch volume of
“nonmetallic other boxes” to be
durably and legibly marked by

manufacturer
A3
=== e Other markings like suitability for
fire wall or ceiling “Class __ hr,
_ (F,W,CorFCy

e Marked if suitable for supporting
a luminaire

¢ \Jolume requirements
determined from the volume
required per conductor as
provided in NEC Table 314.16(B)

O

Volume Required per Conductor*

SizesinAWG cm3 in.3
18 24.6 1.5
16 28.7 1.75
14 32.8 2.00
12 36.9 2.25
10 41.0 2.50
8 49.2 3.00
6 81.9 5.00

*Values taken from NEC Table 314.16(B)

O

9/17/2012
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314.16(B) Box Fill Calculations
Conductor
Conductor, Device or Type of Fitting Volume
Allowance
Each conductor originating outside and terminating inside the box 1
Each conductor passing through the box unbroken 1
Looped or coiled conductor longer than 12 in. 2
Conductors that do not leave box 0
Max. of (4) fixture wires smaller than 14 AWG plus EGC (domed luminaire canopy) 0
Cable clamps (all) (LB) 1
Support fittings (luminaire stud or hickey)(per fitting) (LB) 1
Device or equipment (receptacle, switch, etc.)(per yoke) (LC) 2
Large device wider than 2 in. with double mounting yokes (LC) 4
Equipment grounding conductors (all) (excluding isolated EGC) (LB) 1
Additional equipment grounding conductors for isolated EGC (LS) 1
LB = Largest conductor in box
LC = Largest conductor connected to device
LS = Largest conductor of additional set
*No allowance is required for small fittings like locknuts and bushings

Parking Lot Light Pole Grounding/Auxiliary
Grounding Electrode Requirements
Question Number 57

Engineers oftenaskforagroundrodat parking lot lights.
Should the wire from the ground rod be connected to the
equipment ground fromthe lighting circuit?

19



NEC Section 250.54 Auxiliary Grounding Electrodes

One or more grounding electrodes shall be permitted to be connected to the
equipment grounding conductors specified in 250.118 and shall not be
required to comply with the electrode bonding requirements of 250.50 or
250.53(C) or the resistance requirements of 250.53(A)(2) Exception, but the
earth shall not be used as an effective ground-fault current path as specified
in 250.4(A)(5) and 250.4(B)(4).

NEC 250.4(A)(5) Effective Ground-Fault Current Path

Electrical equipment and wiring and other electrically conductive material likely to
become energized shall be installed in a manner that creates a low-impedance
circuit facilitating the operation of the overcurrent device or ground detector for
high-impedance grounded systems. It shall be capable of safely carrying the
maximum ground-fault current likely to be imposed on it from any point on the
wiring system where a ground fault may occur to the electrical

supply source. The earth shall not be considered as an effective @
ground-fault current path.

a4
. T

Answer

Yes. This is a common violation
observed many times in the field.
Grounding electrodes, such as
auxiliary ground rods, that are
connected to equipment are not
permitted by 250.54 to be used in
lieu of the equipment grounding
conductor, but they may be used to
provide a local earth reference
connection at electrical equipment
locations. Section 250.54 is clear the
EGC and GEC are required to be
connected together.

Reference 250.54 and 250.4(A)(5) @

9/17/2012
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58. Whatis the maximum number of #12AWG THHN conductors
allowedina3/8” flexmetal conduit supplyinga motor circuit?

Reference:
Table C.30on page 756 of the 2011 NECdoes not show 3/8” flexible
metal conduit. It shows 9 maximum #12 THHN conductors for 1/2”
FMC.
Table 4 Chapter9forArticle 348 (FMC) shows a maximum of 30 mm?
or0.046in%forthe maximumcross sectional area of the conductors
for3/8” FMC
Table5Chapter9for THHN onpage 718 shows a cross sectionalarea
for 12 AWG of 8.581mm? or0.0133in>.

Answer: 30mm?2/8.581 mm?2= 3.496 ora maximum of3 conductors.

Bonding - Flexible Raceways.
B Class |, Division 2 Locations.
501.3011

| Equipment Banding
11|~ Jumper of the Wire Type

Flexibla matal or liquidtight flexible condui
al equipment

an internal or exienm;
the wire ype Installed in acoordam

Question Number 59

What is the rule for adjusting the ampacity of conductors
based on the number of conductors in the raceway?

9/17/2012
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Answer Number 59
It’s all found in Table 310.15(B)(3)

310.15(A) Ampacities for Conductors

- Use the tables or engineering supervision
« More than one? The lowest value shall be used
- Don’t exceed the temperature limitation

9/17/2012
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310.15 (B)(3) Adjustment Factors.

(a) More Than Three Current-Carrying Conductors in a
Racewayor Cable. ...the allowable ampacity of each
conductor shall be reduced per Table 310.15(B)(3)(a)

Table 310.15(B)(3)(a) Adjustment Factors for More Than
Three Current-Carrying Conductors in a Raceway or Cable
Percent of Values in
Table 310.15(B)(16) through
Table 310.15(B)(19) as
Number of Adjusted for Ambient
Conductors' Temperature if Necessary
4-6 80
-9 70
10-20 50
21-30 45
31-40 40
41 and above 35
'Number of conductors is the total number of conductors in the race- ﬁl
way or cable adjusted in accordance with 310.15(B)(5) and (6).
-

Table 310.15(B)(3)(a)

Adjustment Factors for More Than Three
Current- Carrying Conductors in a Raceway or Cable

Percent of Values in Table 310.15(B)(16) through

Number of Table 310.15(B)(19) as Adjusted for Ambient
Conductors! Temperature if Necessary

4-6 80

7-9 70

10-20 50

21-30 45

31-40 40
41 and above 35

' Number of conductors is the total number of conductors in the raceway
or cable adjusted in accordance with 310.15(B)(5) and (6). ﬁl

s ¥

!
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Grounding for Service and Feeder

60.0n a single lot you have a 200 amp main breaker single phase
meter pedestal located out by the front sidewalk ofa zoned
single family residentialneighborhood. The 200 amp main
breakerelectrical panel is located onthe basement foundation
load bearing cement wall within 5 ft of the “point of entrance” of
the wire penetration. How many conductors are required? What
type of groundingis required both atthe pedestalandthe
dwelling structure? Youhave plastic waterline, CSST gas line,
Satellite / telephone compatible, Ufer.

Reference: NECArticle 100, 225.31 through 225.37, 215.6,
250.134 and 250.32(B), 250.50, 250.24(A)(1), 250.32(B), and

250.94.
¥

Fy
“Ea e

Grounding for Service and Feeder

60. Answer: The service disconnectis atthe meter/service thatis
located bythe front sidewalk. The conductors from the
meter/service to the structure are a feeder as defined in Article
100. The disconnectingmeans at the dwelling constitute a
buildingorstructure disconnecting means as coveredin225.31
through 225.37.

- Fourconductors are requiredin the feeder to the building; two
ungrounded, one neutral and one equipment grounding
conductor. 215.6,250.134 and 250.32(B).

- (Continued)

9/17/2012
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Grounding for Service and Feeder

60. Answer: (Continued)

- Considertheservice and structure to each be an “island” for
purposes of grounding electrodes and connections. Comply with
250.50atthe serviceand at the building. Connect all grounding
electrodes togetherto create a grounding electrode system. At
the service, connect the groundingelectrode conductor to the
neutral. Atthe building, connect the groundingelectrode
conductorto the equipment grounding conductor terminal bar.
Isolate the neutral fromthe equipment grounding conductor at
the subpanel. See 250.50, 250.24(A)(1), 250.32(B).

- Install an intersystem bonding termination as required in 250.94
and perform proper bonding.

&3

Question #61

Areceptadeinanaircraft hangeris GFCl protected witha GFCl
breakerinthe panel. This panelisin a separate room thatis
locked. Is this GFCl protection considered readily accessible?

9/17/2012
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Power Strips — Relocatable power taps

62. Our local fire marshal tells me thata typical power stripis considered
an extension cord to him,and he wants them removed. As you
know most homes, offices,and | am surethe fire marshal’s office
has one under the desk for allthe computer accessories. Some are
built better than others, arethey allowable by code for useallthe
time, or are they considered an extension cord, for temporary use?

References: UL White Book Category “XBYS” (relocatable powertaps)
NFPA 1 (Uniform Fire Code) Section 11.1.6 & 11.1.7.6
IFC (International Fire Code) Section 605.4.1

- Answer: The power strip (relocatable power tap)is not considered an
extensioncord and may be used provided the powerstrip meets @
certain conditions. A

*Power Strips — Relocatable Power Taps

- ULWhite book category “ELBZ” covers extension cords, and in
partstates “Cordsets and power-supplycords are notintended
to be usedas a substitute for the fixed wiring of a structure and,
hence, are notintendedto be fastened in place”.

- NEC400.8(1) also prohibits flexible cords from beingusedas a
substitute for the fixed wiring ofa structure

- UL White book category “XBYS” covers relocatable power ta ps
rated 250V acorless,20Aorless. Theyareintended forindoor
use as relocatable multiple outlet extensions of a single branch
circuitto supplylaboratory equipment, home workshops, home
movie lighting controls, musial instrumentation, and to provide
outletreceptaclesforcomputers, audioandvideo equipment,
and otherequipment. @

"
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*Power Strips — Relocatable Power Taps

- “ULl” category “XBYS” also states:

- “Relocatable powertapsareintendedto be directly connected
to a permanentlyinstalled branch circuit receptacle. Relocatable
powertapsare notintended to be series connected (daisy
chained)to otherrelocatable powertaps orto extension cords”.

- Relocatable powertaps are notintended for use with general
patientcareareasorcritical patient care areasof health care
facilities as definedin Article 517.

*Power Strips — Relocatable Power Taps

- NFPA1-11.1.6.1 & IFC605.4.1 Relocatable powertaps shall be
groundedand polarized, andshall alsobe listedand have
overcurrent protection.

- NFPA1-11.1.6.2 & IFC605.4.2The relocatable power tap shallbe
directlyconnected to a permanentlyinstalled receptacle.

- NFPA1-11.1.7.6 & IFC605.5 Extension cords shallbe notbe
usedas a substitute for permanent wiring

- Summary—Relocatable powertaps are acce ptable to be used
and are not classified as an “extension cord”

- Fire Inspectorisincorrect with his or herinterpretation. @

"
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Example of a relocatable power tap - y
used properly atan Inspectors desk / ) A

Neutral Conductor at Switch Locations

63. Is a neutral conductor to be installed in all 3 and 4 way
switches?

Reference: NEC404.2(C) and Exception

Answer: No. See Exceptionat 404.2(C)

Note: 2014 NECROP9-89 proposesto requirethe grounded
(neutral)conductor at onlyone switch location i nvolving
3-wayand4-wayswitchloctions inthe same room, etc.

28



404.2(C) Grounded Conductor at Switch Locations

- Where switches control lighting loads are supplied by a
grounded branch circuit, the grounded conductor is
required to be provided at the switch location

- An exception permitsthe grounded (neutral) conductor
tobe omitted from the switch enclosure where one of
the following conditions applies:

- (1) Conductors enter the switch boxthrougha raceway
having sufficdent cross-sectionalarea to permitadding a
grounded conductoratalater date

- (2) where cable assembliesenter the boxthrough a framing
cavitythatis open atthetoporbottomonthe same floor
level, orthrough a wall, floor, or ceilingthatis unfinished on
one side

l‘*-"i"-—-i
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Article 725 Signaling Circuits/Conductor Fill
Question Number 64

Whatare the conductor fill requirements for signaling circuits?

Photo: IAEI Archives

NEC Section 725.3(A)

- 725.3 Other Articles. 725.3 Other Articles Circuits and
equipment shallcomply with the articles or sections listed in
725.3(A) through 725.3(G). Only those sections of Artide 300
referencedin thisartide shallapplyto Class1, Class 2, and Class
3circuits.

(A) Number and Size of Conductors in Raceway Section 300.7.

NEC Section 300.17 Number and Size of
Conductorsin Raceway

The numberand size of conductorsinanyracewayshall notbe
more than willpermit dissipation of the heat and ready
installation or withdrawal of the conductors without damage to
the conductors orto theirinsulation.

Informational Note: See the followingsections of this Code: @

-
. - P

Class 1, Class 2, and Class 3 circuits, Article 725... —i' I
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Answer

The number of control and signaling cables installed in a raceway are limited
to the percent fill limitations of Chapter 9, Table 1. This requirement of
proposal 16-36 in the 2001 ROP. This proposal did not intend required Class
2 or Class 3 cables to comply with the raceway fill limitations. Although this
may or may not have been the intention of the submitter. In reality there is
no physical way to install these cables anywhere near the 40% fill allowed in
Chapter 9, Table 1 without destroying them, in which would be a violation of
the main test of Section 300.17.

Reference 725.3(A) and 300.17.

65. (1)How far does a Class |, Division 2 area at an open paint
spray extend? (2)Is thereanyother method of sealingthe
conduitthatis approved otherthansealing compound leaving a
Class |, Division2 area?

Reference: (1) 516.3(B), 516.3(C)(2), Figure 516.3(C)(2)

- 516.3(B) identifies those areas designated as Class | Divl/Zone 1,
orClass Il Division 1.

- 516.3(C)(2) addressesClass| Divlllocations for Cl osed-Top,
Open-Face, and Open-Front Spraying.

- If sprayapplication operations are conducted within a closed-
top, open-face, or open-front booth or room, any electrical
wiringor utilization equipment |ocated outside of the booth or
room butwithinthe boundariesdesignated as Division2 orZone
2in Figure 516.3(C)(2) shall be suitable for Class|, Division 2,

Class|,Zone 2, orClass Il, Division 2 locations, whicheveris
applicable. ! @
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65. (1)How fardoes a Class I, Division 2 area at an open paint
spray extend? (Continued)

- The Class I, Division 2, Class I, Zone 2, or Class Il, Division 2
locations shown in Figure 516.3(C)(2) shall extend from the
edges of the open face or open front of the booth or room in
accordance with the following:

- If the exhaust ventilation systemis interlocked withthe spray
application equipment, the Division2 orZone 2 location s hall
extend 1.5 m (5 ft) horizontallyand 900 mm (3 ft) vertically from
the openface oropen frontofthe boothorroom, as shownin
Figure 516.3(C)(2), top.
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65. (1)How far does a Class |, Division 2 area at an open paint
spray extend? (Continued)

- The Class |, Division 2, Class |, Zone 2, or Class Il, Division 2
locations shown in Figure 516.3(C)(2) shall extend from the
edges of the open face or open front of the booth or room in
accordance with the following:

- If the exhaust ventilation systemis notinterlocked with the spray
applicationequipment, the Division2 orZone 2 location s hall
extend 3 m (10 ft) horizontallyand 900 mm (3 ft) vertically from
the openfaceoropen frontofthe boothorroom, as shownin
Figure 516.3(C)(2), bottom.
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- 65. (Continued) (2) Is there any other method of sealing the conduit
thatis approved other than sealing compound leaving a Class |,
Division 2 area?

. Reference: (2) 501.15(B)(2), 501.15(C), 501.15(C)(1), 501.15(C)(3)

- Answer:(2) 501.15(B)(2) requires seals at the Class|, DivII boundary,
therefore 501.15(C), which covers s pecific requirements for seals in
Class |, Divl &lllocations is applicable. 501.15(C)(1) covers fittings and
requires enclosures for connections or equipment be provided withan
integral means for sealing, or sealing fittings listed for the location shall
be used. Sealing fittings shall be listed for use with one or more
specificcompounds andshall be accessible.

- 501.15(C)(3)The sealing compound must have a minimum thickness of
notlessthan the trade size ofthe conduitandinnocase less than5/8
in. Conduit fittings for sealing are to be used only with sealing
compoundthatis supplied with the fittingand s pecified by the
manufacturerininstructions furnished with the fitting. @

Question Number 66

Isa group therapy room in a health care facility
considered a patient care area, requiring compliance
with517.137
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Answer Number 66

Yes.

Health Care Facility

Buildings or portions of buildings in which medical,
dental, psychiatric, nursing, obstetrical, or surgical
careare provided.

9/17/2012
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517.2 Patient Care Area

Any portion of a health care facility wherein patients

areintended to be examined or treated.
1| = 1

Informational Note:

Business offices, corridors, lounges, day rooms, dining rooms, or
similar areas typically are not classified as patient care areas.

9/17/2012
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517.11 Informational Note:

...the occurrence of a conductive or capacitive path can
be established through instrumentation directly
connectedto the patient

...hazardincreases as more
apparatus is associated

...patient may be electrocuted
at extremely low current levels

517.13 Patient Care Areas

Treated: todeal with (a disease, patient, etc.)in order
torelieve or cure.
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Insulating Restrictions

67.A transformer hasthe neutral bonded inside the transformer.
Where is the GECconnected, the panel orthe transformer?
Doesthis needto be a separate conductor to the grounding
electrodes?

Reference: NEC 250.30(A)(5), 250.30(A)(1) ExNo. 2, 250.30(A)(2)

Answer: The bondingof the neutral in the transformerin
considered the systembonding jumper. The grounding electrode
conductorisrequiredto be connected at the same pointthe
system bondingjumperis connected. See 250.30(A)(5)

- Asystembonding jumperconnectionat both the source and first
disconnectingmeansis permittedif doingsodoes not cre atesas

parallel pathfor neutralcurrent to flow through. -

Insulating Restrictions

67.A transformer hasthe neutral bondedinside the transformer.
Where is the GECconnected, the panel orthe transformer?
Doesthis needto be a separate conductor to the grounding
electrodes?

Answer: (Continued)

See 250.30(A)(1) Exception No. 2. Note that 250.30(A)(2) requires
a supply-side bondingjumperto beinstalled between endosures
iftheyarelocated in separate enclosures. This conflictis being
removedinthe 2014 NEC.
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Question #68

Areceptadeisaddedin aresidential bedroomina newlocation
on an existing circuit. Does thisexisting re ceptade circuit now
need to be arc-fault protected?

| @

Bonding at Swimming Pools

69. Can we use the reinforcing rodsin the concrete deck arounda
swimming pool to bond the metal poolaccessories?

Reference: NEC 680.26(B)(1) Conductive pool shells
680.26(B)(2) Perimeter surfaces
(NEC handbook —Article 680 Exhibits /diagrams)

Answer: Yes, it is permitted/required to use thereinforcing rods inthe
concrete deck to bond the other metallic parts such as wet niche
fixture shells, handrails, laddersand similarmetalcomponents.

&2

- ki .
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*Bonding at S wimming Pools
NEC 680.26(B)

- The parts specified in 680.26(B)(1) through (B)(7) shall be
bonded together using solid copper conductors, insulated
covered, orbare, not smallerthan 8 AWG or with rigid metal
conduit of brass or other identified corrosion-resistant metal.
Connections to bonded parts shall be made in accordance with
250.8. An 8 AWG orlargersolid copper bonding conductor
providedto reduce voltage gradients in the pool area shall not
be required to be extended or attached to remote panelboards,
service equipment, orelectrodes.

*Bonding at S wimming Pools
NEC680.26(B)(1) - (B)(7)

- (B)(1) Conductive Pool Shells

- (B)(2) Perimeter surfaces ( within 3’ of pool)

- (B)(3) Metallic Components

- (B)(4) Underwater Lighting—forming shells

- (B)(5) Metal fittings attached to or within pool

- (B)(6) Electrical Equipment associated with circulating system
- (B)(7) Fixed metal parts within 5’ of pool ( fences, piping, etc)
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*Perimeter reinforcing rod
680.26(B)(2)(a)

Underwater Lighting
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Transformer Installation

70.Is an above grid return air plenum considered a hollow space
for the installation of a transformer smaller than 50 kVA?

Reference: NEC450.13(B),300.22(C)(3)

Answer: Yes, the area above a grid lay-in ceilingis a hollow s pace
forthis type transformerinstallation.

Ifthis spaceis beingusedasanenvironmental air s pace
(return airplenum), the transformer would needto bein
a metal enclosure and suitable for the ambientair

temperature withinthe space [see 300.22(C)(3)].
This space would needto be fire resistant, ve ntllated,__,,h
and accessible.

9/17/2012
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IAEI 2005

Copyright

450.13(B) Hollow Space Installations @

AVAVAVAVAVAN

—

Transformers not over 50 kVA are permitted in
hollow spaces of buildings where:

they are not closed in by the structure
adequate ventilation is provided per 450.9
separation from combustible materials per 450.21(A)

9/17/2012
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Solar Panel Clips/Listing Requirements
Question Number 71

Is itrequired tohave a listingfor Solar Panelon clips and supports
of the Solar Panels?

NEC Section 110.3(B)

Listed orlabeled equipment shall be installed and used in
accordance withanyinstructionsindudedinthelistingor
labeling.
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Answer
Are clips required tobe listed.

Yes. While not specifically required by the NEC. Section 690.4(D) requires PV
modules, PV panels and several other types of PV equipment to be identified
and Listed for the application. However, each PV modules or panel will detail
what hardware to use to install and ground their modules or panels. UL Lists
mounting hardware as well as grounding connectors for specific Listed PV
module systems under the product category (QIMS). Section 1609 of the IBC
addresses wind load calculation including Iwind tunnels.

Reference: 110.3(B) i J

- 72.Whattype of metal halide lamp is requiredin open type
luminaires?

Reference:410.10 (E)

Answer: Must protect the lamp from breakage so that glass shards
are notfallingon players/coaches/spectators

(E) Luminaires in Indoor Sports, Mixed-Use, and All-
Purpose Facilities. Luminaires subject to physical damage,
using a mercury vapor or metal halide lamp, installed in
playing and spectator seating areas of indoor sports, mixed-
use, or all-purpose facilities shall be of the type that pro-
tects the lamp with a glass or plastic lens. Such luminaires
shall be permitted to have an additional guard.
Bl

A
= = b

.

44



- 72.Whattype of metal halide lamp is requiredin open type

l[uminaires?

Reference:410.130 (F)(5)

Answer: Must eitheruse Type OorType Slamporendose the

lampsothatitis nota fire hazard if physical damage occurs to
arctube.
(5) Metal Halide Lamp Containment. Luminaires that use
a metal halide lamp other than a thick-glass parabolic reflector
lamp (PAR) shall be provided with a containment barrier that
encloses the lamp, or shall be provided with a physical means
that only allows the use of a lamp that is Type O.

Informational Note: See ANSI Standard CT8.380, Ameri-
can National Standard for Electric Lamps — High Intensity =
Discharge, Methods of Measuring Characteristics. ﬂl

Fua

-

.

Question Number 73

Ina local hardwood mill, some of the dust is too fine
tobe handled by the dust collector system. Should
these areasalso meet the requirements for Class Il
combustible dust?
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Answer Number 73

Yeah, sure. The NEC specifies types of electrical wiring
and equipment, but does not classify the area.

500.1 Scope

... the requirements for electrical and electronic
equipment and wiring in locations where fire or
explosion hazards may exist due to flammable
gases, flammable liquid—produced vapors,
combustible liquid—produced vapors, combustible
dusts, or ignitable fibers/flyings.
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Preventative Maintenance

Never allow dust deposits on
surfaces to exceed a thickness of
1/16.”

Dust should be removed with

vacuum cleaners approved for
use

Compressed air should not be
used to blow dust off of surfaces.

Auxiliary Grounding Electrode

74.Engineers oftenaskfora ground rod at parkinglot lights.
Should the wire from the ground rod be connected to the
equipment ground fromthe lighting circuit?

Reference: NEC 250.54

Answer: Yes. The groundingelectrode installed at the parking light
poleisconsideredan Auxiliary Grounding Electrode whichis
covered in 250.54. This groundingelectrode supplements the
equipment grounding conductor andis notrequiredto be
become a partof the groundingelectrode system.
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Question #75

Is the room side of a kitchen Island counter, to be considered wall
space,i.e.whenthereisa kitchennookthatis part of the same
area and the counter backside is facing the nook?

Terminating Fine Stranded Conductors

76.NEC110.14 requires connectors and terminals for conductors more
finely stranded than Class B and Class C stranding to be identified for
the specific class or classes. Is such identification uniform among all
manufacturersandcanyou provide examples of the identification?

Reference: NEC 110.14 Termination requirements.
NEC 690.31(F)Connectors usedfor fine strandeded cables.
NEC 690.74(A) Battery interconnection flexible cables.
UL White Book category ZMVV.

Answer: NO. Checking the connector markings, on the shipping
container, the instruction sheets for this information is the best

option. @I
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*Example of terminals not listed for fine
stranded conductors

Failedterminal lugand
conductor

Failed termination

Photo Credits: John Wiles

19/0.0147
19/0.0185
27/24
Ly 37/24
61/24
105/24
154/24

Photo courtesy of T&B

®

37/24 matches a #8 AWG Super Vu-Tron EPR/CPE DLO cable rated 90°C 2000 Volt DLO, UL RHH/RHW 600 Volts CSA R90 1000 Volt.
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Terminating Fine Stranded Conductors

1 Manufacturers example of lugs listed for fine stranded conductors

- Features and Benefits
- @ High SCCR rated, UL Listed Class

CC holder with . . . @ I
- indicator option for 600Vac/dc )#}q i
. o UL Recognized midget and 10 x inon| =
38 holdersg ¢ . Tﬁi@ﬁ D .’Ef;;
- * Terminals rated for use with 752C ® g . g:—l;
or 90°C wire, fine stranded wire, | il b Z. ¢
e Use any igner temperature T =
ars. B2
rated wire w}/th gpproprialge S — 4 :"';%E:l
derating oo
- ® Complete range of UL Listed and @ [ Y Q
high SCCR rated '. &

- 1- and 3-phase finger-safe comb-
bus bars and power feed lugs

I.F_'_. @ Y “n

Terminating Fine Stranded Conductors — cont’d

« UL486 statesthat “A connector, a unit container, or
aninformation sheet packed in the unit container for a
connector tested with conductors other than Class B,
SIW, or Class C stranding shall also be marked with the
conductor class or classes and the number of strands.”

« Fine Stranded wire is commonly used in: Photovoltaic
systems, Medical Equipment, Wind turbine systems,
UPS systems and other systems.

- More information available @ |IAElI website on PV
Articles by John Wiles and from www.nema.org e,

i
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Spare Ungrounded Conductor at Ceiling Box

77.If aspare ungrounded conductor is installed from switch
locations in dwelling units to ceiling mounted outlet boxes,
but not connected to a switch, would the ceiling mounted
outlet box be required to be suitable for fan support?

Reference: NEC314.27(C)

Answer:Yes. This ceiling-mounted outlet box or outlet box system
wouldberequired tobe listed for sole support of a
ceiling-suspended (paddle)fan.

This was a newrequirement added to the 2011 NEC.

L

© TAEI 2011

Copyright

314.27(C) Boxes at Ceiling Fan Outlets

At single or multi-family dwellings, spare, separately switched, ungrounded
conductors at ceiling-mounted outlet boxes (in a location acceptable for a
ceiling fan) require outlet box or system listed for sole support of a ceiling-
suspended (paddle) fan

Spare, separately switched,
ungrounded conductor

O
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Conduit Fill Requirements
Question Number 78

Canlinstall5#6 AWG, THHN conductorsinathree quarterinch
diameter EMT ordo | have to use 1-inch diameter?
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NEC 358.20 Number of Conductors

- The number of conductors shall not exceed that permitted by
the percentage fillspecified in Table 1, Chapter 9.

- Cablesshall be permittedto be installed where such useis not
prohibited bythe respective cable articles. The number of cables
shallnot exceed the allowable percentage fill specifiedinTable 1,
Chapter9.

Answer:
Can | install five 6 AWG conductors in the 3/4inch EMT?

No.1inch EMTis required. The conductors would exceed the
maximum fill allowance for % inch EMT. Since allconductors are
ofthe samessizeandtype Table Cl could be referenced which
limits the installationto 4 THHN conductors. An additional
methodwould be to calculate the fill byapplying Tables4and 5
of Chapter9.Seethe calculation below.

Table5 #6 AWG THHN =.0507 in?X 5 =.285 in?
Table4 %" EMT 40% fill =.213 in?

Reference: NEC358.20, Chapter 9 Tables & AnnexC

=
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79. We installed a 1200 Ampere, 480 Volt panelwith a front
workspace of 3% feetto a concrete wall. The inspectorsays we
need 7 feet of workspace. |s she correct?

Reference:
Table 110.26(A)(1) Condition 2 calls fora 3.5’ workings pace.

- 110.26(C)(2) calls fora door at each end of the working space for
equipment rated 1200 amperes or more, butitalso allows fora
single entrance whenthe depth ofthe working space is doubled.

Answer: Theinspectorisalways right. Likelyscenariois thatthere
was onlyone doorto the workingspace. This would be permissible
ifthe workingspace were doubledto 7. Choice seems to be to
either move the concrete wall orinstall another door.

Electrical
i squipment
opposita

Mo live or
groundad
parts

Electrical

i Cendition 2 Condition 3
in_ dist [Vols to ground[Min. dist [Vols to groundMin_dist

0-150 V|3t 0-150V| 3 #.

151600 V |3 izt | 151 -600 V| 4 i

Question Number 80

When calculating the load at an RV park that
contains a 50, 30 and 20 at each pedestal, do |
calculate each at 9600 or can | use the ratio of 20%
are50’sand 70% are 30’s and the last 10% are 20s?
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Answer Number 80

When calculating the load at an
RV park that contains a 50, 30
and 20 at each pedestal, do |
calculate each at 9600 or can |
use the ratio of 20% are 50’s
and 70% are 30’s and the last
10% are 20s?

b

551.71 Type Receptacles Provided

EveryRV site = at least one 20-amp, 125-volt
20% = 50-ampere, 125/250-volt receptacle
70% = 30-ampere, 125-volt receptacle

10% = (remainder) 1 or more of the above

@
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551.73(A) Basis for Calculations

Electrical services and feeders:
9600 VA per50-ampere
3600 VA per20-amp and 30-amp
2400 VA per20-ampere (only)
600 VA per20-ampere only [tents]

551.73(A) Calculated Load

Where the electrical
supply for a recreational
vehicle site has more than
one receptacle, the
calculatedload shall be
calculatedonly for the

highest rated receptacle.
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551.73 Calculated Load

The demand factors set forth in Table 551.73(A) shall
be the minimum allowable demand factors that shall
be permitted in calculating load for service and

feeders.

Table 551.53(A) Demand factor for Sites Feeders and
Service-Entrance Conductors for Parks Sites

Number of RV Sites

Demand Factor %

1

[, I SRS I \S)

7-9

10-12
13-15
1618
19-21
22-24
25-35
36 plus

100
90
80
75
65
60
55
50
48
47
45
43
42
41

9/17/2012

57



Expansion Fittings

81. Are expansion fittings required where a conduit emerges from
the groundandruns upa wall to a junction box? Forarguments
sake, the expansion will exceed % inch. Is the earth considered
a “securelymounted item”?

Reference: NEC300.5(J), 300.7(B), 300.7(B) , 314.23(E) and (F).

Answer: Note thatthe NECtreats differentlythe expansion due to
earth movementin 300.5(J) and from temperature changesin
300.7(B). The installation must compensate for the applicable
condition.

- See the Information Note following 300.7(B) for information on
expansion fittings. Appropriate fitting(s) must be installed fo
type of conduit thatis installed.

Expansion Fittings

81. Are expansion fittings required where a conduit emerges from
the groundandruns upa wall to a junction box? Forarguments
sake, the expansion will exceed % inch. Is the earth considered
a “securelymounted item”?

Answer: (Continued)

Exceptfor floating objects, the earth ultimately supports all
electrical equipment. See NEC314.23(E) and (F).
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Question #82

Is the room side of a kitchen Island counter, to be considered wall
space,i.e.whenthereisa kitchennookthatis part of the same
area and the counter backside is facing the nook?

Motor thermal protection

- 83. Amotornameplate does not state “thermally protected”, but
has awinding embedded motor thermostat. Can youconsider
thatthis thermostat provides the thermal protection for the
motor?

Reference:430.32(A)(3)

Answer: Yes, ifthe thermostat within the motoris connected toa
control device which disconnects power to the motor.

Both the thermally protected motor and a motor e quipped with
a thermostat sense the heat withinthe motor and disconnect
powerto the motorin some manner.

o
= = b
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No thermal protection provided
within motor

Example of a thermally
protected motor

BEARING FRELUBRICATED
W F!ll‘ill LURMIEATION
MECESRANY

|

Adjustable speed
drive electronic
overload protection

Overload
relays/heaters
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Motor disconnect
starter with solid
state overload device

Close up view

L

a4
.

Motor thermal protection —cont’d

- Athermostat differs from a thermalprotectorin thata
thermostat will onlyrelaya temperature, but won't take any
directaction. A control device, such as an Adjustable Speed
Drive unit must createthe actionin order to remove the power
from the motor.

- Athermal protector, similarto anoverload heater/relay will
open andremove the power from the motorso thatitwon'trun
until the desired temperature is once againreached thru the
cooling process ofthe overload heater.

L&

P
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Ceiling Outlet Boxes

84.NEC314.27(A)(2) seems to require all ceiling boxes used to
support luminaires be able to support a minimum of 50
pounds. Are all round and octagon outlet boxes, including %-
inch pancake boxes, evaluated to support 50 pounds?

Reference: NEC314.27(A)(2)

Answer: No, notall boxesare evaluatedforupto 501bs, onlythe
ones markedin accordance withthe applicable UL
Product Category. “QCIT” for metal boxesand “QCMZ” for
non-metallic boxes.
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Communication Cables/Fabricated Air Ducts

Question Number 85

Are there anycommunications cables designed foruseinducts
specificallyfabricated for environmental airas identifiedin
300.22(B) and would these cable, ifany, be allowed forany
wiringapplication?

NEC 800.113 Installation of Communications
Wires, Cables and Raceways

Installation of communications wires, cables, and raceways shall
complywith 800.113(A) through (L). Installation of raceways s hall
also complywith 800.110.

(B) Fabricated Ducts Used for Environmental Air. The following
wires andcablesshall be permitted inducts used for
environmental airas describedin 300.22(B)iftheyare directly
associated withthe airdistribution system:

(1) Upto 1.22 m (4 ft.) of Type CMP cable

(2) Types CMP,CMR, CMG, CM, and CMXcables and
communications wires installed in raceways that are installed in
compliance with 300.22(B).

NEC 110.3(B) Installation and Use

Listed orlabeled equipment shallbe installedand usedin ;@

accordance withanyinstructionsindudedinthelistingor -
iieling. _ﬁ
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Answer

Yes. Communication cablesare permittedto be installedin ducts
specifically fabricated for environmental air provided theyare
of the types of listed inand meet the requirements of Section
800.113(B).

No. Communication cables are listed under the category DUZX
(Communications Cable). Thislisting is spedificonlyforuse as
described inArticle 800. Use ofthese cablesinother than
communications as describedin there listing would not be
permitted.

86. The installation has a 75 KVA dry-type transformer. Canthis
transformerbeloadedto its full rating (75 KVA) oris it limited to 80%
maximum load?

Reference:

Article 450-There are norequirements in Article 450 about the

loading of transformers
TRANSFORMERS, DISTRIBUTION, LIQUID-FILLED TYPE, OVER 600

VOLTS (XPLH) has no requirements
TRANSFORMERS, GENERAL PURPOSE (XPTQ) has norequirements
POWER AND GENERAL-PURPOSE TRANSFORMERS, DRY TYPE (XQNX)
has norequirements
UL 1561 (Dry type, General Purpose, and Power Transformers) hasno
limits onloading

Answer: Therearenolimitationsinthe NECorin UL fortransformer
loading. Therefore, transformers can be fullyloaded. @

a
Eu 5
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Question Number 87

An owner says he has to remove the takeout augerif the
bin plugs up with hard grain. Is it permitted to wire the
motor with Type SO cord?

Stay Out of Grain Bins

9/17/2012
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Answer Number 87

Maybe.

Ifthe auger is
portable, then Type
SO cord is
appropriate
[unless it is a PTO]

Answer Number 87

Maybe. If the augeris permanently installed, then
Type SO cord is not appropriate

9/17/2012
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400.7 Uses Permitted.

(1) Pendants

(2) Wiring of luminaires

(3) Connection of portable luminaires, portable and mobile signs, or
appliances

(4) Elevator cables

(5) Wiring of cranes and hoists

(6) Connection of utilization equipmentto facilitate frequent
interchange

(7) Prevention of the transmission of noise or vibration

(8) Appliances where the fastening means and mechanical
connections are specifically designed to permit ready removal for
maintenance andrepair, andthe applianceis intended or identified
for flexible cord connection

(9) Connection of moving parts

(10) Where specifically permitted elsewherein this Code @

400.8 Uses Not Permitted

(1) As a substitute forthe fixed wiring of a structure

(2) Where run through holes in walls, structural ceilings, suspended
ceilings, dropped ceilings, or floors

(3) Where run through doorways, windows, or similar openings

(4) Where attached to building surfaces

Exception to (4): Flexible cord and cable shall be permitted to be attached to
building surfaces in accordance with the provisions of 368.56(B)

(5) Where concealed by walls, floors, or ceilings or located above
suspended or dropped ceilings

(6) Where installed in raceways, except as otherwise permitted in this Code
(7) Where subject to physical damage

9/17/2012
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Sealtight Restrictions

88. Whyis sealtight limited to 6ft outside the hottub? Should it
notbe up to theinspectorto determine if itis subject to
physical damage?

Reference: NEC680.42(A)(1), 350.10 or350.12, 356.12(3),
356.10(5)

Answer: [tseems we see a “judgment call” onthe part of the Code
Panel as what wiring method will provide the protection
neededforthe supply conductors. See 680.42(A)(1) for the
restriciononthelength of LFMCorLFNCoutside the spaor
hottub. (Continued)

Sealtight Restrictions

88. Whyis sealtight limited to 6ft outside the hottub? Should it
notbe up to theinspectorto determineiifitis subject to
physical damage?

Answer: (Continued)
- Note thereis nolengthrestriction onthe use of LFMCin 350.10
or350.12.

- See 356.12(3) which does not permit LFNCto be used inlengths
longerthan6ftunless permitted by 356.10(5) orwhere a longer
lengthis approved as essential for a required degree of flexibility.
680.42(A)(1) providesforthis6 ftlengthto provide the
contemplated flexibility.
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Question #89

Whattype of sealingcompoundcanbe usedforthe conduit seals
atthe boundariesof a Class1 Division 2 location where theyare
notrequiredto be explosion-proof?

Concrete encased electrodes

90.In a new structure where the rebar wascovered before the
electrician was onsite, what would be some otheroptions to
provide a Ufergroundthat would be acceptable?

Reference: 250.52(A)(3)

- Answer: Install an additional concrete footing, possibly next to
the existing footing with a minimum of 20’ of %5” or larger
reinforcing rod covered by a minimum of 2” of concrete, and use
this as your “UFER” ground for this building.

- Inlarger buildings, there is also the option in some cases to
connectto a reinforcing rod in a pad style footing which are
many times poured after the perimeter footings are installed.
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*Concrete encased electrodes
250.52(A)(3)

- Metalliccomponents shallbe encased byatleast 2 inches of
concrete and shallbe located horizontally withinthat portion of
a concrete foundation orfooting thatis indirect contact with
the earthorwithinvertical foundations or structural
components ormembers thatare in direct contact with the
earth. If multiple concrete-encased electrodesare present ata
buildingorstructure, itshallbe permissibletobondonlyone
into the groundingelectrode system.

o
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*Concrete encased electrodes
250.52(A)(3)

If footing was poured,
butfoundation was not
completed, reinforcing
rod could beinstalled
in foundationwall.
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Concrete encased electrodes

Concrete encased
electrode within a
foundation
column.
Reinforcing rod
tied intofooting
rod also.

*Concrete encased electrodes
250.52(A)(3) New Informational Notein 2011 NEC

Perimeter Insulation—Slab-on-grade
Construction

Provide good drainage away from the foundation and
capillary breaks for a durable foundation. Perimeter
insulation increases comfort in the living space.

Metal termite
- flashing

Sill gasket

Rigid insulation
encapsulated or
covered with
membrane ta
protect from <
termites and
exterior
damage.

10-mill poly vapor
Perforated drainage pipe is emhedded diffusion retarder is
in gravel, covered with filter fabric, and extented under
located at lower perimeter of foundation footing.

footing to provide drainage.

IN —“Concrete installed with
insulation, vapor barriers, films
orsimilar items separating the
concrete from the earth is not
considered to be in “direct
contact” with the earth”.

These concrete encased
electrodes do not meet
criteria setin 250.52(A)(3)
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