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Presenter: Phil Simmons

Member NEC CMP-5 (Acting Chair 1999 NEC),
previously on CMP-1, CMP-19 (Chair), CMP-17

Past IAEI International President (1987) and
Executive Director

Past Chief Electrical Inspector State of Washington
Master Electrician and former electrical contractor

Author of several authoritative books including:

Electrical Grounding and Bonding (Delmar 2004, 2007 and
2010)

Electrical Wiring Commercial and Electrical Wiring
Residential (Delmar 2010)

Significant Changes in 2005 NEC (Delmar 2004)
Soares Grounding and Bonding (IAEI)
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Simon Sez

e The NEC doesn’t
say what you say it
sez!

NFPA 70°

e The NEC doesn’t
say what I say it
sez!

e The NEC says what
it sez!

e Read it again!

* National Electrical Code®
. \niormational Eleirical Code® Serles
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Objectives

e Review definitions related to “Services”
from Article 100 of NEC®

e Review requirements related to
installing services in compliance with
the Article 230 of the NEC®.

e Ask a few questions
e Answer a few questions!

© Simmons Electrical Services

Some Issues

~— e Several terms are not defined and the
AHJ must interpret the rules
= “Enhanced reliability” in 230.2(A)(6)
= “Large buildings” in 230.2(B)(2)

= “Nearest the point of entrance” in
230.70(A)(1)

~ = What a "Location” means in 230.71(A)
= How far away for “remote” service
disconnecting means in 230.72(B)

© Simmons Electrical Services
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First Things First!

e What's covered by the NEC [90.2(A)]

= Most everything related to the electrical
installation!

e What's not covered by the NEC
[90.2(B)(5)(a)]

= .. service drops or service laterals, and
associated metering ...

© Simmons Electrical Services

90.2(B)(5) Not Covered.

an electric utility where such installations

a. Consist of service drops or service laterals,
and associated metering, or

b. Are on property owned or leased by the
electric utility for the purpose of
communications, metering, generation,
control, transrormation, transmission, or

distribu’tion of electric energy, or

© Simmons Electrical Services
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90.2(B)(5) Not Covered.

(5) Installations under the exclusive control of
an electric utility where such installations

c. Are located in legally established easements,
or rights-of-way, or

d. Are located by other written agreements
either designated by or recognized by public
service commissions, utility commissions, or
other regulatory agencies having jurisdiction
for such installations. These written
agreements shall be limited to ...

09/11 © Simmons Electrical Services
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Min clearance?
Who’s responsible? |

© Simmons Electrical Services

Service. The conductors and equipment for:
~ delivering electric energy from the
to the wiring system of the pr

2

© Simmons:-Electrical Services
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. to the large 2, 69 kV Services
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15KV line-up

W\

© Simmons Electrical Services

Definitions NEC® Article 100

¢ Service Conductors. The conductors
from the service point to the service
disconnecting means.

e Service Point. The point of connection
between the facilities of the serving
utility and the premises wiring.

© Simmons Electrical Services
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Service conductors. The conductors
from the service point to the service
disconnecting means.

Service point. The point of connection
between the facilities of the serving
utility and the premises wiring.

(C) 2011 Simmons Electrical Services
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“Service Point” I Note

.« Tl ] : be described
the point of demarcation between
where the serving utility ends and the
premises wiring begins. The serving
utility generally specifies the location of

~ the service point basedonthe

© Simmons Electrical Services
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© Simmons Electrical Services

Definitions NEC® Article 100

e Service Drop. The overhead service

conductors between the utility electric
supply system and the service point

© Simmons Electrical Services

(C) 2011 Simmons Electrical Services

" :

12



© Simmons Electrical Services

Definitions NEC® Article 100

e Service Conductors, Overhead. The
overhead conductors between the

service point and the first point of
connection to the service-entrance

conductors at the building or other
structure.

© Simmons Electrical Services
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Service-entrance
Conductors Overhead
System

Service disconnect

© Simmons Electrical Services

Service-entrance
= Conductors, Underground
System

Service Lateral

© Simmons Electrical Services
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Definitions NEC® Article 100

e Service Equipment. The necessary
equipment, usually consisting of a
circuit breaker(s) or switch(es) and
fuse(s) and their accessories, connected
to the load end of service conductors to
a building or other structure, or an
otherwise designated area, and
intended to constitute the main control
and cutoff of the supply.

09/11 © Simmons Electrical Services

/'© Simmons 'EIectricaLSe;'vi_ces

(C) 2011 Simmons Electrical Services
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Definitions NEC® Article 100

e Service Lateral. The underground service

conductors between the utility electrical

supply system and the service point street
e - | I ?

Definitions NEC® Article 100

underground conductors between the
service point and the first point of

connection to the service-entrance

conductors in a terminal box, meter, or

~other enclosure, inside or outside the

© Simmons Electrical Services

(C) 2011 Simmons Electrical Services

16



T

—

e o

IIL_,_._:

~

o e——

(C) 2011 Simmons Electrical Services

=T

P
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| “Service Lateral” or
‘Underground Service &
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Utility Electric : y
Supply System Service Premises Wiring

o V. R )
L AN
Service Drop \ \ Iy 03
€ ioverhead M\
= /)
L Service Lateral m
if underground
o |
[S) = Service-entrance conductors fB/J/
(F) = Feeder conductors P
@ = Branch-circuit conductors
Utility Electric
Supply System Service Premises Wiring
Y M Y
Overhead Service Q) G /\
Conductors . = f'\
E_ if overhead NN
- M /)
L Underground Service /\
Conductors
N —{Toad |
®

(S) = Service-entrance conductors
(F) = Feeder conductors
(B) = Branch-circuit conductors

' if underground

© 2011 Simmons Electrical Services

Serwce Poing

N O Y = = ~ey 1D A ~
1T U Y 11ILET TUDUNIY I\JuLmns
- -

at fault levels shall have an interrupting
rating not less than the nominal circuit
voltage and the current that is available
at the line terminals of the equipment.

e Equipment intended to interrupt current

~at other than fault levels shall have an
interrupting rating at nominal circuit
- voltage not less than the current that

09/1[1*|ust be interrupted.

© Simmons Electrical Services
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CIRCUIT BREAKER
2 POLE UNIT
ugten 'SSUE NO. M-1679

o
Interrupting Rating 22,000 Amperes RMS
Symmetrical 120/240V~

75C Wirs, Torque 250 Ib.=i

Wire Range- #1-300kemil cu =AL

USE ONLY N
BEMENS EnenoL S ED ENCLOSURES

Y & A
ALPHARETTA, ‘GA O INC-

ASBEMSLED IN MEXICO

© Simmons Electrical Services

Determining Available Fault
Current

Obtain short-circuit current at utility
transformer from utility

Perform short-circuit current study of
premises wiring system

Use point-to-point or ohmic method for each
component of distribution system

Equipment intended to interrupt current at
fault level must be rated for short-circuit
current available at line terminals

09/11 © Simmons Electrical Services
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110.9 Short-Circuit Current Ratings

All conductors copper in EMT (kcmil or AWG)

© 2008 Simmons Electrical Services

B Q {F\ @ 20
750 400 500 80’ i 4 AWG 35°
kVA
208 V
5% 7 ~
[41,637A] T kU @ 40
41,6374 600 2350600 S 1022
on
}g 5,
600 | N - i—@) 60
PVC 800 2,50075° @ 25063’
30 ft
L~ 0 —it—@) 100
1,000 3,40085 & 50057

N l - ) 20
750 400 500 80° 7 4AWG 35’
kVA
208 V e,
%7 % ~
41,637A BN —_ Lary W) 40
600 2,35060° S 1/022
600 1~ o Io—(@®) 60
PVC 800 2,50075 % 25063
30 ft
Include motor
contribution B 100

© 2008 Simmons Electrical Services
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Determining Available Fault
Current

Commercial software is available
www.bussmann.com has on-line calculator

www.mikeholt.com has Excel spreadsheet
available for free download

IAEI Ferm’s Fast Finder Index book has lots
of calculations done

May need to consider motor contribution for
large electrical systems

© Simmons Electrical Services

Field marking of

Maximum Available

Fault Current and date !
, of calculation for /
~ service equipment

© Simmons Electrical Services 11024(A) and (B)

(C) 2011 Simmons Electrical Services
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230.2. Number of Services

e A building or other structure served shall
be supplied by only one service unless

permitted in 230.2(A) through (D).

© Simmons Electrical Services

4 Serving Utility

/0
Service dro _—

: \¢ :
Service-entrance <« Service

conductors in Equipment
raceway

An overhead "Service" to a building

© Simmons Electrical Services
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One “Service”

Service
Equipment
quip -

Serving
Utility

1l
.

Jl L Service-

< Entrance
Conductors

An underground "Service" to a building

Service lateral

© Simmons Electrical Services

e For the purpose of 230.40, Exception No.
2 only, underground sets of conductors,

1/0 AWG and larger, running to the same
| . I I | Ao

R SRy S B S
SUDDIV end but hot conhected toaether a

their Toad end shall be considered to be

© Simmons Electrical Services
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Underground sets
of conductors connected
at line end but not at

load end considered Service disconnects

Slpplying one seevice DJDIDJ DIDJDJ

© Simmons Electrical Services

permitted for:
Fire pumps
Emergency systems
Legally required standby systems
Optional standby systems
Parallel power production systems

sources of supply for the purpose of enhanced
reliability

© Simmons Electrical Services
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Service
Equipment
( .C.
b s::: 3::: ‘N(;;:,;,;
070707 07070 070707 ©
230.2(A)(6) 4
Systems (equipment) designed for
connection to multiple sources of supply
for the purpose of enhanced reliability

AHJ), additional services permitted for:
occupants

= Multiple occupancy buildings where there is no

space for service equipment accessible to all
¢ (Think about typical apartment buildings — is there
adequate space for service disconnecting means to be
installed at one location?)
~ = Isitpossible to locate up to six service
i ts af locati | feed |
distribution equipment elsewhere?
© Simmons Electrical Services
(C) 2011 Simmons Electrical Services
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Does this multlple -occupancy bulldmg
quahfy for more than one service?

Does thlS multlple -occupancy bulldmg
qualify for more than one SGIVICGQ

l

& %o

| ]

S Service Three |

 —E

: : | Service Two j 480Y/277
Service One (SSSSEN 208/120 [l

(C) 2011 Simmons Electrical Services
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230.2(B) Special Occupancies

¢ (2) A single building or other structure
sufficiently large to make two or more
services necessary

= No indication in NEC as to what “structure
sufficiently large” means

= How about when excessively oversized
feeders have to be installed to compensate
for voltage drop?

© Simmons Electrical Services

(C) 2011 Simmons Electrical Services
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(C) Capacity Requirements

Additional service(s) permitted where:

Capacity requirements are in excess of 2,000
amperes at 600 volts or less

Load requirements of single-phase installation
are greater than serving utility normally
supplies

Special permission (written consent of the

AHJ) (relates only to capacity requirements
not generally)

© Simmons Electrical Services

© Simmons Electrical Services

(C) 2011 Simmons Electrical Services
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230.2(D) Different
Characteristics

e (D) Different Characteristics. Additional
services are permitted for different
voltages, frequencies, or phases, or for
different uses, such as for different rate
schedules.

© Simmons Electrical Services

(C) 2011 Simmons Electrical Services
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230.2(E) Identification

e (E) Identification. Where a buildingor

structure is supplied by more than one
service, or any combination of branch circuits,
feeders, and services, a permanent plaque or
directory must be installed at each service
disconnect location denoting all other
services, feeders, and branch circuits
supplying that building or structure and the

- areaserved by each. See 225.37.

© Simmons Electrical Services

L3 in
building 7

Power Bldg. southwest
to the corner of
north this area

L L

X f

Plaque at each disconnecting means

This area This area This area
supplied by supplied by a supplied by
feeder P3-12 service feeder L4-2
from Main located at the from panel
L1

© Simmons Electrical Services
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230.6 Conductors Considered

e Rules are provided to illustrate under what
conditions service conductors, though
physically located inside a building, are
considered to be located outside the building

e These rules relate to 230.71(A)(1) where the
service disconnecting means is required to be

“or inside nearest the point of entrance of the
service conductors”

© Simmons Electrical Services

230.6 Conductors Considered
Outside the Building

-~ e Conductors are considered outsideofa
building or other structure under any of the
following conditions:

e (1) If installed under not less than 50 mm (2
in.) of concrete beneath a building or other
structure

o (2)If instglled within a buiIc_Iin or othe_r

Structure 1IN a racewayv -that IS encased In

cocrte or brick not less than 50 m (21in.)
thick

09/11 © Simmons Electrical Services

(C) 2011 Simmons Electrical Services
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230.6 Conductors Considered

the construction requirements of Article
450, Part III

e (4) If installed in conduit and under not
less than 450 mm (18 in.) of earth
beneath a building or other structure

© Simmons Electrical Services

230.6 Conductors Considered
Outside the Building

 (5) Where installed | head servi

masts on the outside surface of the

building traveling through the eave of

that building to meet the requirements
of 230.24

© Simmons Electrical Services
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Dot it

_ Doesjihins satisty,
J ‘o . *

& e 1 23006(5)0

L 3 L'_I“.:: &R

© Simmons Electrical Services

Service disconnects

(C) 2011 Simmons Electrical Services
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II. Overhead Service-Drep Conductors
230.23 Size and Rating.

e (A) General. Conductors shall have

sufficient ampacity to carry the current
for the load as computed in accordance
with Article 220 and shall have
adequate mechanical strength.

e (Remember, does not apply if under
exclusive control of electric-utility)

© Simmons Electrical Services

230.23 Size and Rating.

‘B) Mini S I hall
be smaller than 8 AWG copper or 6 AWG

aluminum or copper-clad aluminum.

e Exception: Conductors supplying only limited
loads of a single branch circuit — such as
small polyphase power, controlled water

equivalent.

09/11 © Simmons Electrical Services
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230.23 Size and Rating.

¢ (C) Grounded Conductors. The
grounded conductor shall not be less

than the minimum size as required by
250.24(C).

© Simmons Electrical Services

250.24(C) Size and Rating.

~# (C) Grounded Conductors. Rule ensures the
grounded conductor is large enough to carry
fault current back from the service to the
source.

e Result: size grounded conductor for the
largest of
— = |oad calculationin2206t
= Size of grounding electrode conductor in Table
250.66 (use 12-1/2 % rule for larger conductors)

© Simmons Electrical Services
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... based on
ungrounded
| conductors

NV
grounded
conductors ...

© Simmons Electrical Services

230.24 Clearances, Overhead
Service Conductors.

e (A) Above Roofs. Conductors shall have
a vertical clearance of not less than 2.5
m (8 ft) above the roof surface. The
vertical clearance above the roof level
shall be maintained for a distance of not
less than 900 mm (3 ft) in all directions
from the edge of the roof.

© Simmons Electrical Services
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%—l%%\ /— Max. 300V

$ S :__:_ -/
~ Min. 3 ft.-

O

09/11

© Simmons Electrical Services

230.24(A) and Ex. 2

oo/11 Violation of 230.24(A) unless installed by Utility

©,Simmons Electrical Services

(C) 2011 Simmons Electrical Services
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230.24(A) Exceptions

e Exception No. 1: The area above a roof

surface subject to pedestrian or
vehicular traffic shall have a vertical
clearance from the roof surface in
accordance with the clearance
requirements of 230.24(B).

© Simmons Electrical Services

230.24(A) Exceptions

between conductors does not exceed
300 and the roof has a slope of 100 mm
(4 in.) in 300 mm (12 in.), or greater, a
reduction in clearance to 900 mm (3 ft)

%

© Simmons Electrical Services
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AL < Ak

Violation of 230.24(A) Ex. 2 as not 3 ft ] k
clearance above sloped roof

09/11 A \ H

" \-
© Simmons Electrical Services ‘\ ! *

230.24(A) Exceptions

o Exception No. 3 Where the voltage between
conductors does not exceed 300, a reduction
in clearance above only the overhanging
portion of the roof to not less than 450 mm
(18 in.) shall be permitted if (1) not more
than 1.8 m (6 ft) of overhead service-drop
conductors, 1.2 m (4 ft) horizontally, pass
above the roof overhang, and (2) they are
terminated at a through-the-roof raceway or

approved support.
e FPN: See 230.28 for mast supports.

09/11 © Simmons Electrical Services
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Service Drop
Max. 300 volts between conductors

6 ft. on diagonal
4 ft. on horizontal

Minimum
18in.

A

Overhanging portion
of roof

09/11 230.24(A) Exception 3

Violation of
230.24(A) Ex.
3 as more than
6 ft of
conductor
passes over
other than
overhang
& portion of roof.
Can you spot
the other
violation?

© Simmons Electrical Services
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230.24(A) Exceptions

o Exception No. 4: The requirement for
maintaining the vertical clearance 900

mm (3 ft) from the edge of the roof
shall not apply to the final conductor
span where the service drop is attached
to the side of a building.

© Simmons Electrical Services

230.24(B) Vertical Clearance
from Ground.

Yveiticau . = 7
excess of 600 volts, nominal, shall have the
following minimum clearance from final grade:

3.0 m (10 ft) — at the electric service entrance to
buildings, also at the lowest point of the drip loop of
the building electric entrance, and above areas or
sidewalks accessible only to pedestrians, measured
from final grade or other accessible surface only for

t voltage does not exceed 150 volts to ground

© Simmons Electrical Services
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2. 3.7 m (12 ft) — over residential property and
o t i I

to truck tr:affic where the voltage does not exceed
300 volts to ground

4.5 m (15 ft) — for those areas listed in the 3.7 m
(12 ft) classification where the voltage exceeds 300
volts to ground

5.5 m (18 ft) — over public streets, alleys, roads,
parking areas subject to truck traffic, driveways on
other than residential property, and other land such

~ ascultivated, grazing, forest, andorchard

© Simmons Electrical Services

Overhead Service Conductors
600V or less

1090 Shry
Y :;.O @d.

| ACNP A NP R T

A. 18' over streets, alleys
B. 15" where voltage in 12' rule exceeds 300

C. 12" over residential property and driveway maximum 300V to ground

D. 10’ at service entrance or drip loop max. 150V to ground 230.24(B)

(C) 2011 Simmons Electrical Services
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© Simmons Electrical Services

230.26 Point of Attachment

e The point of attachment of the service-

drop conductors to a building or other
structure shall provide the minimum
clearances as specified in 230.9 and
230.24. In no case shall this point of
attachment be less than 3.0 m (10 ft)
above finished grade.

© Simmons Electrical Services
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230.28 Service Masts as
Supports.

o If 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 safely the strain
imposed by the service drop.

If raceway-type service masts are used, all
raceway fittings shall be identified for use
with service masts.

Only power service-drop conductors are
permitted to be attached to a service mast.

ey

|

09/11 © Simmons Electrical Services
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Couplings

here

© Simmons Electrical Services

230.28 09/11

=, Guy wires EN\
) r Plpe Stiff leg or brace of
pipe, etc.
| Two"U"Bolts Roof flashing
| (typical) at penetration
7 (typical)

Mast bracing
may not be
needed where
not over 18 in.
above roof to
service drop
attachment

© Simmons Electrical Service
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art 1v. Service-cntrance Conauctors

- 230.40. Sets of SE Conductors

e Each service drop, set of overhead service
conductors, set of underground service
conductors , or service lateral shall supply
only one set of service-entrance conductors.

Exception No. 1: A building with more than
one occupancy is permitted to have one set
of service-entrance conductors for each
service, as defined in 230.2, run to each

- occupancy or group of occupancies.

© Simmons Electrical Services

|
Service disconnects L\ I
permitted in or an _=__ I | o
individual units I
] . j
| R ———— __ 1________
Unit 4 | Umt 5 Unit 8

1
I =
w i £l
| T
| /ﬁ\
Service-entrance
Service lateral Metering only conductors

© Simmons Electrical Services
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230.40. Sets of SE Conductors

o Exception No. 2: If two to six service
disconnecting means in separate
enclosures are grouped at one location
and supply separate loads from one
service drop or lateral (new terms
added), one set of service-entrance
conductors is permitted to supply each
or several such service equipment
enclosures.

09/11 © Simmons Electrical Services

L=
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o
@
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(C) 2011 Simmons Electrical Services

47



230.42. Minimum Size

 (A) General. The ampacity of the service-

any adjustment or correction factors shall not
be less than either (1) or (2).

e Loads shall be determined in accordance with
Article 220.

o Ampacity shall be determined from 310.15.

e The maximum allowable current of busways
shall be that value for which the busway has
been listed or labeled.

© Simmons Electrical Services

230.42. Minimum Size

~— 1) The sum of the noncontinuous loads plus
125 percent of continuous loads
Exception for grounded conductors that do
not connect to an overcurrent device

2. The sum of noncontinuous load plus the
continuous load if the service-entrance
—conductors terminate in an overcurrent
device where both the overcurrent device
and its assembly are listed for operation at
100 percent of their rating

09/11 © Simmons Electrical Services
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230.42. Minimum Size

ecific Installations. In addition to
the requirements of 230.42(A), the
minimum ampacity for ungrounded
conductors for specific installations shall
be not less than the rating of the
service disconnecting means in
230.79(A) through (D).

© Simmons Electrical Services

Rating of Service Disconnect
230.79

. (A)C it — 15
e (B) Two-circuits — 30 amperes
e (C) One-Family Dwelling — 100
amperes, 3-wire

e (D) All others — 60 amperes

© Simmons Electrical Services
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230.42. Minimum Size

e (C) Grounded Conductors. The grounded
conductor shall not be less than the minimum
size as required by Section 250.24(C).

e 3-step process:
= Calculate the unbalanced load per 220.61

= Determine minimum size to carry fault
current per 250.24(C)

= Install the larger of the two sizes

© Simmons Electrical Services

Minimum size

grounded conductor:

» Calculated load per i
220.61

» To carry fault current F*\

from Table 250.66

- [0600660600[0)

&

© Simmons Electrical Services
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230.43 Wiring Methods

1. Open wiring on insulators
2. Type IGS cable

3. Rigid metal conduit (RMC)

4. Intermediate metal conduit (IMC)

5. Electrical metallic tubing (EMT)

6. Electrical nonmetallic tubing (ENT) (Not exposed)
7. Service-entrance cables (Type SE)

8. Wireways

9. Busways

10. Auxiliary gutters

09/11 © Simmons Electrical Services

230.43 Wiring Methods

_ Rigid N llic C it (RNC
12. Cablebus

13. Type MC cable (Type MC)
14. Mineral-insulated, metal-sheathed cable

15. Flexible metal conduit (FMC) not over 1.8 m (6 ft) long or
liquidtight flexible metal conduit (LFMC) not over 1.8 m (6 ft)
long between raceways, or between raceway and service
equipment, with equipment bonding jumper routed with the

L|qU|dt|ght erX|bIe nonmetallic conduit (LFNC)

© Simmons Electrical Services
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230.43 Wiring Methods

e (17) High density polyethylene conduit (HDPE)

- * (18) Nonmetallic underground conduit with conductors
e (NUCQC)
e (19) Reinforced thermosetting resin conduit (RTRC)

© Simmons Electrical Services

230.44 Cable Trays

entrance conductors.

= Unless a barrier is installed, only service-entrance
conductors are permitted in the cable tray

* Then, labels denoting purpose of cable tray are
required

insulated conductors 1/0 and larger with CT
rating

09/11 © Simmons Electrical Services
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230.46. Spliced SE Conductors

e Service-entrance conductors shall be
permitted to be spliced or tapped in
accordance with 110.14, 300.5(E),
300.13, and 300.15.

© Simmons Electrical Services

230.50 Protection Against
Physical Damage

. F R
e (A) Underground. Protect in accordance
with 300.5.

© Simmons Electrical Services
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\\ 7 ... Or inside
Service —_\ {  nearest the
equipment / \ point of
outside of entrance ...
building
/
7
3005 { 3005
4 Ay
A 0 \ l

TIPS )
NI IEN

Burial ‘\H T
Depth Terminal adapter or

bushing (typical)

230.70(A)

09/11 © Simmons Electrical Services

Protection Aegi

ysical Damage

= Rigid Metal Conduit
= IMC

= Schedule 80 PVC

= EMT (Observe corrosion protection

-~ requirements)
-~ = QOther approved means

© Simmons Electrical Services
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230.54 Overhead Service Locations

e (A) Raintight service head required on service
raceways at point of connection to service
drop

e The service head shall comply with the
requirement for fittings in 314.15.

© Simmons Electrical Services

lectrical Services

(C) 2011 Simmons Electrical Services
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art vV. Service cquipment — Genera

-~ 230.66 Marking

less must be marked to identify it as

being suitable for use as service
equipment. Usually identified “"SUSE"

e All service equipment to be listed.
e Individual meter socket enclosures are

~_not considered service equipment

© Simmons Electrical Services
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Suitable Only For Use as
Service Equipment

e When so marked, the neutral is bonded to
the service enclosure

e Permitted to be used:
= At the service position

= As a separately derived system if the grounding
and bonding rules of 250.30 are satisfied

» For existing installations only, permitted as a
building disconnecting means if the grounding
rules of 250.32(B) Exception permit

© Simmons Electrical Services

e vpe/Cat. No.
27015-A10

fa— Type
pply | Section
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PO 800
nufacturing Date 99—

SUITABLE ONLY

FOR USE AS
SERVICE EQUIPMENT
Location S el
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SWITCHBOARD [

4_‘)\ OF
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rt circuit current
'iunf this switchboard
on 15 65,000 Amps BNS
. at 480 Volts.
ghort circuit current
g linited to the
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ating of any
d section
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Part VI. Service Equipment — Disconnecting Means
230.70(A) Location

e (1) Readily Accessible Location. The service
disconnecting means is required to 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.

(2) Bathrooms. Service disconnecting means
are not permitted to be installed in
bathrooms.

09/11 © Simmons Electrical Services

“Accessible, Readily” Article 100

« Capable of bei hed quickly f
operation, renewal, or inspections
without requiring those to whom ready
access is requisite to climb over or
remove obstacles or to resort to

%

© Simmons Electrical Services

(C) 2011 Simmons Electrical Services

58



O@

Service disconnecting means
not permitted in bathrooms.
("Bathroom" defined in Article 100.)

© Simmons Electrical Services

each service permitted by Section 230.2, or for each
set of service-entrance conductors permitted by
Section 230.40, Exception Nos. 1, 3, 4, or 5, must
consist of not more than six switches or six circuit
breakers, or a combination of not more than six
switches and sets of circuit breakers, mounted in a
single enclosure, in a group of separate enclosures,

location.

© Simmons Electrical Services
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’Tﬂ)w many service d1sconnect1ng

means grouped at one locatlon‘7 ,'5 ]
21

Simrions Electrical Sefvices yi=

230.72, Grouping of Disc.

¢ (A) General. The two to six disconnects as
permitted in Section 230.71 must be grouped.
Each disconnect must be marked to indicate
the load served.

Exception: One of the two to six service
disconnecting means permitted in Section
230.71, where used only for a water pump
also intended to provide fire protection, is
permitted to be located remote from the
other disconnecting means.

09/11 © Simmons Electrical Services
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230.72, Grouping of Disc.

o (B) Additional Service Disconnecting Means.
The one or more additional service
disconnecting means for fire pumps,
emergency systems, legally required standby,
or optional standby services permitted by
230.2 shall be installed remote from the one
to six service disconnecting means for normal
service to minimize the possibility of
simultaneous interruption of supply.

© Simmons Electrical Services
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230.79 Rating of Service
Disconnecting Means

e The service disconnecting means must have a
rating not less than the calculated load to be
carried, determined in accordance with Part
ITI, IV, or V of Article 220, as applicable. In
no case shall the rating be lower than
specified in 230.79(A), (B), (C), or (D).

(A) One-Circuit Installation. For installations
to supply only limited loads of a single branch
circuit, the service disconnecting means shall
have a rating of not less than 15 amperes.

09/11 © Simmons Electrical Services

230.79 Rating of Service
Disconnecting Means

B) Two-Circuit Installations. For installati

consisting of not more than two 2-wire
branch circuits, the service disconnecting
means shall have a rating of not less than 30
amperes.
(C) One-Family Dwelling. For a one-family
dwelling, the service disconnecting means

~— shall have a rating of not less than 100

amperes, 3-wire.

09/11 © Simmons Electrical Services
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230.79 Rating of Service
- Disconnecting Means
< (D) All Others. For all other

installations, the service disconnecting
means shall have a rating of not less
than 60 amperes.

© Simmons Electrical Services

230.82 Equipment Connected to
Supply Side of Service Disconnect

Snlv the followi : hall |
permitted to be connected to the supply side
of the service disconnecting means:

e (1) Cable limiters or other current-limiting
devices.

e (2) Meters and meter sockets nominally rated

housings and service enclosures are

grounded and bonded per Article 250.

09/11 © Simmons Electrical Services
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230.82 Equipment Connected to

Supply Side of Service Disconnect

rated not in excess of 600 volts that
have a short-circuit current rating equal

to or greater than the available short
circuit current, provided all metal
housings and service enclosures are
grounded and bonded

e Must be load-break rated

09/11 © Simmons Electrical Services

230.82(3), The Rest of the Story!

\

)
.

T
@

@l
P
s
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/ \ U2ars
This is a circuit closing meter and not
the meter dlsconnect SWItCh in the ruIe

=l
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Part VII. Service Equipment — Quercurrent
Protection

PTY1O(

e Each unrounde_d service conductor shall have

¢ (A) Ungrounded Conductor. Such protection shall be
provided by an overcurrent device in series with each
ungrounded service conductor that has a rating or
setting not higher than the allowable ampacity of the
conductor.

* A set of fuses shall be considered all the fuses
required to protect all the ungrounded conductors of
a circuit.

* Single-pole circuit breakers, grouped in accordance
wi : , shall be considered as one protective
device.

09/11 © Simmons Electrical Services

Service-entrance
conductors must N\
be provided with ™
overload protection.

_[0600660600/0]

L

. Service-entrance conductors
Service-lateral conductors in raceway
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Outdoor Service-Entrance
Conductors

e Don't forget to derate those service-
entrance conductors for ambient
temperatures higher than 86°F

e See the Table 310.15(B)(2)(a) for
Temperature Correction Factors

© Simmons Electrical Services
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e -
Table 310.15(B)(2)(a) Ambient Temperature Correction
KFactors Based on 30°C (86°F)

For ambient temperatures other than 30°C (36°F), multiply the
11 ble ampacitics specified in the ampacity tables by the
appropriate correction factor shown below.

Ambicnt Temperature Rating of Conductor Ambient
‘Temperalure Temperalure
("C) 60°C 75°C 90°C (°F)
10 or less 1.29 1.20 115 50 or less
11-15 122 1.15 112 51-59
16-20 1.15 1.1 1.08 60-68
21-25 1.08 1.05 1.04 69-77
26-30 1.00 1.00 1.00 78-86
31-33 0.91 0.94 0.96 87-95
36-40 0.82 0.88 0.91 96-104
41-45 0.71 0.82 0.87 105-113
46-50 0.58 0.75 0.82 114-122
51-535 0.41 0.67 0.76 123-131
56-60 — 0.58 0.71 132-140
61-63 — 0.47 0.65 141-149
6670 — 0.33 0.58 150-158
71-75 — — 0.50 159-167
76-80 — — 0.41 168-176
81-83 — — 0.29 177-185

230.90 Overload protection

currents, ratings that conform with
430.52, 430.62, and 430.63 are

permitted.

o Exception No. 2: Fuses and circuit

- breakers with a rating or setting that

are permitted.

09/11
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230.90 Overload protection

o Exception No. 3: Two to six circuit
breakers or sets of fuses are permitted
as the overcurrent device to provide the
overload protection. The sum of the
ratings of the circuit breakers or fuses
are permitted to exceed the ampacity of
the service conductors, provided the
calculated load does not exceed the

- ampacity of the service conductors.

© Simmons Electrical Services
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230.90 Overload protection

o Exception No. 4: Overload protection
for fire pump supply conductors must

conform with 695.4(B)(1).

o Exception No. 5: Overload protection
for 120/240-volt, 3-wire, single-phase
awelling services is permitted in
accordance with the requirements of
310.15(B)(6).

09/11 © Simmons Electrical Services

Table 310.15(B) (7)
Table 310.15(B)(6) Conductors Types and Sizes
for 120/240-Volt, 3-Wire, Single-Phase Dwelling
Service and Feeders.
Conductor (AWG or kcmil)
Aluminum or Service or
Copper Copper-Clad Feeder Rating
Aluminum (Amperes)
4 2 100
3 1 110
2 1/0 125
1 2/0 150
1/0 3/0 175
2/0 4/0 200
3/0 250 225
4/0 300 250
250 350 300
350 500 350
400 600 400
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230.95 Ground-Fault Protection
of Equipment

e Ground-fault protection of equipment must be
provided for solidly grounded wye electrical services
of more than 150 volts to ground but not exceeding
600 volts phase-to-phase for each service disconnect
rated 1000 amperes or more.

The grounded conductor for the solidly grounded wye
system must be connected directly to ground through
a grounding electrode system, as specified in 250.50,
without inserting any resistor or impedance device.

© Simmons Electrical Services
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230.95 Ground-Fault Protection
of Equipment

e The rating of the service disconnect
shall be considered to be the rating of

the largest fuse that can be installed or
the highest continuous current trip
setting for which the actual overcurrent
device installed in a circuit breaker is
rated or can be adjusted.

© Simmons Electrical Services

230.95 Ground-Fault Protection
of Equipment

provisions of this section shall not apply
to a service disconnect for a continuous
industrial process where a nonorderly
shutdown will introduce additional or

- Increased hazards.
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© Simmons Electrical Services

Article 100

¢ Solidly Grounded — Definition.
Connected to ground without inserting
any resistor or impedance device.
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230.95 Ground-Fault Protection
of Equipment

e (A) Setting. The ground-fault protection
system shall operate to cause the service

disconnect to open all ungrounded
conductors of the faulted circuit. The
maximum setting of the ground-fault
protection shall be 1200 amperes, and the
maximum time delay shall be one second for
ground-fault currents equal to or greater than
3000 amperes.

09/11 © Simmons Electrical Services

230.95 Ground-Fault Protection
of Equipment

~ e (B) Fuses. If a switch and fuse
combination is used, the fuses
employed shall be capable of
interrupting any current higher than the
interrupting capacity of the switch
ur ) | | - Faul

switch to open.
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230.95 Ground-Fault Protection

of Equipment

e (C) Performance Testing. The ground-fault

protection system must be performance
tested when first installed on site.

e The test must be conducted in accordance
with instructions that shall be provided with
the equipment.

o A written record of this test must be made
and shall be available to the authority having
jurisdiction.

09/11 © Simmons Electrical Services

Summary

Marv-definitions-in-Article-166-related

services have changed for the 2011 NEC

o Effort was made to more accurately align the
NEC rules to the premises wiring system (on
the load side of the “Service Point”)

e While the general requirement is for “one

additional services

© Simmons Electrical Services

(C) 2011 Simmons Electrical Services

77



Summary

e Specific wiring methods are required to
provide adequate protection of the service

conductors.

e The location of service equipment inside a
building or structure is restricted as the
conductors do not have overcurrent
protection.

e Following the requirements in Article 230 will
result in an installation that is safe.
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