


Question.

1. Would a panel change out require Arc Fault breakers to be instalied?

Robert Messing March 7,2019
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Article 210 » Branch Circuits

o 210.12

condition. in addition, these devices are evaluated to determine
resistance to unwanted tripping due to the presence of arcing that
occurs in control and utilization equipment under normal operating
conditions or to a loading condition that closely mimics an arcing
fault such as a solid-state electronic ballast or a dimmed load.

AFCI devices may also be capable of performing other func
#ions such as overcurrent protection, ground-fault circult interrupr
tion, and surge suppression. UL 1699 currently recognizes four
types of AFCls: branch/feeder, cord, outlet circult, and portable.
(See Exhibit 210.22 for an example of the required marking indi-
cating the type of AFC] protection} AFCE devices have a maxi-
mum rating of 20 A and are intended for use in 120 V ac, 60-Hz
cireuits. Cord AFCls may be rated up to 30 A, Placement of the
device in the circuit must be considered when complying with
210.12. Six possible configurations using listed equipment are per
mitted by the Code. The objective of the NECis o provide protec
tion of the entire branch circuit. The configurations may use a
single combination-type AFCL at the origin of the circuit, a combi-
nation of devices, or a combination of physical protection for part
of the drcuit and a device-type AFCH located downstream of the
origin of the circuit, Where the AFCHis not located at the origin of
the circuit, a higher level of physical protection must be provided
for branch-circuit conduciors from the origin of the branch drcult
to the device-type AFCL Some configurations have length restric-
tions to the first outiet, based on the size of the conductors
(50 feet for 14 AWG and 70 feet for 12 AWG). Commentary
Table 210.2 summarizes the permitted methods of providing AFC
protection,

COMMENTARY TABLE 210.2 AFCI Protection Methods
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210.12{A) Reference AFCIE Protection Method

Additional Installation Reguivements
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210 12(A11
origin of branch drcuit
21012(AN2)
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origin of branch ciroult, plus

3

outlet in branch drcuit,
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210.12(AK3)
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210.12(A)4}
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outiet in branch circuit

The combination of devices must be listed and identifled

Combination type AFCH circuit breaker instalied at » N
Branch/feeder type AFCI circuit breaker instalied at
Gutlet branch circuit type AFCH device In
Supplemental arc protection type drcult breaker .
Cutlet branch circult type AFCI device installed at
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h circuit conduit, tubing or cable encased
in. of concrete from origin of branch circuit
first outlet
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Articie 210 ¢ Branch Circuits

protection as well as providing protection against series arcing,
such as could occur in a cord set.

AFCl protection is required for all 15- and 20-A, 120V branch
circuits that supply outlets {including receptacle, lighting, and
other outlets: see definition of outlet in Article 100} located
throughout a dwelling unit. For the 2014 Code, the requirement
was expanded to include outlets installed in kitchens and laundry
areas. The requirement does not include outlets In bathrooms,
unfinished basements, garages, and outdoors. Because Circults
are often shared between a bedroom and other areas such as
closets and hatlways, providing AFCH protection on the complete
circuit would comply with 21012, AFCI protection on other circuits
or ocations other than those specified In 210.12{A) is not
prohibited.

(4) A listed outlet branch-circuit type arc-fault circuit inter-
rupter installed at the first outlet on the branch circutt
i combination with a listed branch-circuit overcurrent
protective device where all of the following conditions
are met:

a. The branch-circuit wiring shall be continuous from the
branch-circuit overcurrent device to the outlet branch-
circuit arc-fault circuit interrupler.

b. The maximum length of the branch-circuit wiring from
the branch-circuit overcurrent device to the first outlet
shall notexceed 152 m (30 11) fora 14 AWG conductor
or 21.3 m (70 fo) for a 12 AWG conductor.

& The first outlet hox in the branch circuit shall be marked
to indicate that it is the first outlet of the circuit.

d The combination of the branch-circuit overcur-
rent device and ountlet branch-circuit AFCI shall be
identified as meeting the requirements for a system
combination-type AFCI and shall be listed as such.

1f RMC, IMC, EMT, Type MC, or steel-armored Type AC
cables meeting the requirements of 250115, metal wire-
ways, metal auxiliary gutters, and metal outlet and junction
boxes are installed for the portion of the branch circuit
between the branch-circuit overcurrent device and the first
outlet, it shall be permitted to mstall a listed outlet branch-
circuit type AFCI at the first outlet to provide protection
for the remaining portion of the branch circuit.

Where a listed metal or nonmetallic conduit or tubing or
Type MC cable is encased in not less than 50 mm (2 in)
of concrete for the portion of the branch circuit between
the branch-circuit overcurrent device and the first ouilet,
it shall be permitted to install a listed outlet branch-circuit
type AFCI at the first outlet to provide protection for the
remaining portion of the branch circuit.

(5)

©)

Exception: Where an individual branch circuit o a fire alarm
system installed in accordance with 760.41(B)or 760.121(B)is

installed in RMC, IMC, EMT, or steel-sheathed cable, Type AC
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250118, with metal
outlet and junction boxes, AFCI protection shall be permitted

0 be omitted.

or Type MC, meeting the requirements o

1

Informationat Note Mo 1 Forinformation on combination-type
and branch/feeder-type ar-fanlt circuit interrupters, see UL 1695
2011, Standard for Are-Fault Circudt Interrupters. For informa-
tion on outlet branchsciroiit type arc- fault cirenitinterrupters. sce
UL Subject 16994, Qutline of Investigation for Ouilet Branch
Cireuit Arve-Fault Cireuir-dmerryprers. For information on system
combination AFCIe, see UL Subject 1699C, Outline of lvesti-
gation for System Combination Arc-Fault Circuit Interrupters:
Informational Note Mo, 2. See 29.6.3(5) of NFPA 72-2013,
National Fire Alarm nnd Signaling Code, for information related
to secondary power-supply requirements for smoke alarms
nstalied in dwelling units.
Informational Note 3 8ee TE0ALBY and T80 1B for
power-supply requirements for fire alarm systems.

(B) Branch Circuit Extensions or Modifications — Dwelling

Units. In any of the areas specified in 210.12(A), where branch-

circuit wiring is modified, replaced, or extended, the branch

circuit shall be protected by one of the following:

(1) A listed combinati
the branch circuit

(2) A listed outlet branch-circuit type AFCI located at the first
receptacle outlet of the existing branch circuit

on-type AFCT located at the origin of

-

™
forming work on exist
existing wiring sysi
protection, the Code |
type device at the |
required for new bre
tet branch-circuit

is section detalls implement AFCH protection when pet-
branch-circult wiring. To address potential
tactes to providing some level of ArCl
s the option of installing a combination-
nere the branch circult originates (as is
cuit installations) or of installing an out-
at the first receptacie outlet In the
~ation of the first receptacie outlet in the
snot be ascertained, installing a new
g it is the first one In the branch drcult,
the protection required by ZI0I2{BY2).

branch circuit. Wh
existing branch o
receptacie outlel, &
is a means o mplem

_Exception: AFCI protection shall not be required where the
extension of the existing conductors is not more than 1.8 m
(6 fr3 and dees notinclude any addirional outlers or devices.

(C) Dermitory Units. All 120-volt, single-phase, 15- and
20-ampere branch circuits supplying outlets installed in dor
mitory unit bedrooms. living rooms, hallways, closets, and
similar rooms shall be protected by a listed arc-fault circuit
interrupter meeting the requirements of 210, 12(AM 1) through
{6) as appropriate.

310.13 Ground-Fauli Protection of Equipment

Each branch-circuit disconnect rated 1000 A or more and
installed on solidly erounded wye elecirical systems of more than
150 volts to ground, but not exceeding 600 volts phase-to-phage,
shall be provided with ground-fault protection of equipment in
accordance with the provisions of 230.95.

snid  National Blectrieal Code Handbook
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120/240-V, 3-wire, single-phass ac or desupply

Grounded nautral
conductor T

Zipols switeh — 7 4

240-V. 2-wire branch circuit
with no grounded caﬁﬁ&st@r\

2OBY/120-V, S-phase, d-wire supply

Grounded neutral
conductor T~

i

Fepoe switch

208-V, 2-wire branch circuit
with no grounded conductor \

EXHIBIT 210.21 Branch circuiis tapped from ungrounded conductors
of multiwire systems.

{A) Number of Branch Circuits. The minimum number of
wranch circuits shall be determined from the total calculated load
and the size or rating of the circuits used. In all installations, the
number of circuits shall be sufficient to supply the load served.
In no case shall the load on any circuit exceed the maximum

oy o0y

specified by 220,18,

(B) Load Evenly Proportioned Among Branch Cir-
cuits. Where the load is calculated on the basis of volt-amperes
per square meter or per square foot, the wiring system up to
and including the branch-circuit panelboard(s) shall be provided
to serve not less than the calculated load. This load shall be
evenly proportioned among multioutlet branch circuits within
the panetboard(s). Branch-circuit overcurrent devices and circuits
shall be required to be installed only to serve the connected load.

(C) Dwelling Units.

(1) Small-Appliance Branch Circuits. In addition to the num-
ber of branch circuits required by other parts of this section, two or
more 20-ampere small-appliance branch circuits shall be provided
for all receptacle outlets specified by 210.52(B).

(2) Laundry Branch Circuits. In addition to the number of
branch circuits required by other parts of this section, at least
one additional 20-ampere branch circuit shall be provided to
supply the laundry receptacle outlet(s) required by 210.52(F).
This circuit shall have no other outlets.
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(3) Bathroom Branch Circuits. In addition to the number
of branch circuits reauired by other parts of this section, at
least one 120volt, 20-arepere branch circuit shall be provided
to supply a bathroom receptacle outlet(s). Such circuits shall
have no other outlets,

=
[

Exceprion: Where the 20-ampere circuit supplies a single bath-
room, outlets for other equipment within the sume bathroom
shall be permirted 1o be supplied in accordance with 21 0.23(A)
(1) and (A)2).

210.12 Arc-Fault Circuit-Interrupter Protection
Arc-fault circuit-interrupier protection shall be provided as
required in 210.12(A) (B}, and (C). The are-fault circuit inter
rupter shall be installed in a readily accessible location.

(A) Dwelling Units. All 120-volt, single-phase, 15- and
20-ampere branch circuits supplying outlets or devices installed
in dwelling unit kitchens, family rooms, dining rooms, living
rooms, parlors, libraries, dens, bedrooms, sunrooms, recreation
rooms, closets, hallwavs, laundry areas, or similar rooms or areas
shall be protected by any of the means described in 2HI2A)
(tythrough{6):

(1) A listed combination-type arc-fault circuit interrupter,
installed to provide protection of the entire branch circuit

(2) A listed branch/feeder-type AFCI installed at the origin
of the branch-circuit in combination with a listed outlet
branch-cireuit type arc-fault circuit interrupter installed at
the first outlet box on the branch circuit. The first outlet
box in the branch circuit shall be marked to indicate that
it is the first outlet of the circuil.

(3) A listed supplemental arc protection circuit breaker
installed at the origin of the branch circuit in combination
with a listed outlet branch-circuit type arc-fault circuit
interrupter installed at the first outlet box on the branch
cirguitwhere i1l of the following conditions are mel:

a. The branch-circuit wiring shall be continuous from the
branch-circuit overcurrent device to the outlet branch-
cireuit are-Taull circult interrupter,

b. The maximum length of the branch-circuit wiring from
the branch-circuit overcurrent device to the first outlet
shall notexcesd 152 m (50 {1 fora 14 AWG conductor
or 213 m (70 0 for a 12 AWG conductor,

¢. The first outlet box in the branch circuit shall be marked
to indicate that it is the first outlet of the circuit.

AFCI devices are € 1 in accordance with UL 1699, Standard
ers. Testing methods create or slmulate
‘mine a product’s ability to detect and
se devices are also tested o verify that
shibited by the presence of loads and
that may mask the hazardous arcing

arcing conditions
imterrupt arcing f
arc detection is i
circuit characte
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E3902.16 Arc-fault circuit-interrupter protection. i

Branch circuits that supply 120-volt, single-phase, 15- and 20-ampere outlets instalied in kitchens, family
rooms, dining rooms, living rooms, parlors, libraries, dens, bedrooms, sun-rooms, recreations rooms,
closets, hallways, laundry areas and similar rooms or areas shall be protected by any of the following:
[210.12(A)]

A listed combination-type arc-fault circuit interrupter, installed to provide protection of the entire branch

circuit. [210.12(A){1)]

2 A listed branch/feeder-type AFCI installed at the origin of the branch-circuit in combination with a listed
outlet branch-circuit type arc-fault circuit interrupter instalied at the first outlet box on the branch circuit.
The first outlet box in the branch circuit shall be marked to indicate that it is the first outlet of the circuit.
[210.12(A)2)]

3. A listed supplemental arc protection circuit breaker installed at the origin of the branch circuit in

combination with a listed outlet branch-circuit type arc-fault circuit interrupter installed at the first outlet

hox on the branch circuit where all of the following conditions are met:

1. The branch-circuit wiring shall be continuous from the branch-circuit overcurrent device 1o the outiet
branch-circuit arc-fault circuit interrupter.

2. The maximum length of the branch-circuit wiring from the branch-circuit overcurrent device o the
first outlet shall not exceed 50 feet (15.2 m) for 14 AWG conductors and 70 feet (21.3 m) for 12 AWG
conductors.

3. The first outlet box on the branch circuit shall be marked to indicate that it is the first outlet on the

circuit. [210.12(A)(3)]
4 A listed outlet branch-circuit type arc-fault circuit interrupter installed at the first outlet on the branch circuit
in combination with a listed branch-circuit overcurrent protective device where all of the following
conditions are met:

1. The branch-circuit wiring shall be continuous from the branch-circuit svercurrent device to the outlet
branch-circuit arc-fault circuit interrupter.

2. The maximum length of the branch-circuit wiring from the branch-circuit overcurrent device to the
first outlet shall not exceed 50 feet (15.2 m) for 14 AWG conductors and 70 feet (21.3 m) for 12 AWG
conductors.

3. The first outlet box on the branch circuit shall be marked to indicate that it is the first outiet on the
circuit.

4 The combination of the branch-circuit overcurrent device and outlet branch-circuit AFCl shall be

identified as meeting the requirements for a system combination-type AFCI and shall be listed as such.
[210.12{A){(4)]

5 Where metal outlet boxes and junction boxes and RMC, IMC, EMT, Type MC or steel-armored Type AC
cables meeting the requirements of Section E3908.8, metal wireways or metal auxiliary gutters are
installed for the portion of the branch circuit between the branch-circuit overcurrent device and the first
outlet, a listed outlet branch-circuit type AFCI installed at the first outlet shall be considered as providing
protection for the remaining portion of the branch circuit. [210.12(A¥5]

8  Where a listed metal or nonmetallic conduit or tubing or Type MC cable is encased in not less than 2
inches (50.8 mm) of concrete for the portion of the branch circuit betwaen the branch-circuit overcurrent
device and the first outlet, a listed outlet branch-circuit type AFCI instalied at the first outlet shall be
considered as providing protection for the remaining portion of the branch circuit. [210.12(A)(6)]

Exception: AFCI protection is not required for an individual branch circuit supplying only a fire alarm system
where the branch circuit is wired with metal outlet and junction boxes and RMC, IMC, EMT or steel-sheathed
armored cable Type AC or Type MC meeting the requirements of Section £3808.8.
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CITY OF
BUILDING DEPARTMENT

/ BOca Raton 2060 NW 2 AVENUE - BOCA RATON, FL 33432
PHONE (561) 393-7930

{FOR HEARING IMPAIRED) TDD (861) 387-7043
BurinpiNeg DeEpPARTMENT vy myboca us

February 20, 2019

Excel Electrical Group, Inc.

Rc;bert G. Messing (Qualifier)

3956 Coral Ridge Drive

Coral Springs, Florida 33065

Electrical Contractor — License. # EC0002640

RE: Permit #¥BP2018-9502
Project Address: 474 NE 3" Street — Boca Raton, FL 33432 - PCN:06-43-47-20-07-002-0070
Scope of Project: Panel Change/Upgrade and Misc. Electrical Work. (Single Family Dwelhing)

Dear Mr. Messing,

Excel Electrical Group Inc. recently upgraded an electrical panel at the above-referenced address along with performing other
miscellaneous electrical work. The City of Boca Raton adopts The Florida Building Code, Building & The Florida Building Code,
Residential 6% Edition as part of our city code of ordinances under Chapter 19 — Boca Raten Building Regulations, Ordinance #5453,
which is on file with the Florida Building Commission. The Florida Building Code, Residential Chapter 34-43 govermns the electrical
code requirements for all one- and two-family dwellings. Section E3902.16 of the Florids Building Code, Residential requires Arc-
Fault Circuit Interrupter (AFCI) Protection for all branch circuits listed in this specific subsection. Section E3602.17 covers Arc-Fault
Interrupter (AFCI) Protection for branch circuit extensions or modification. The definition of 2 branch circuit is as follows “The circuit
conductors between the final overcurrent device protecting the circuit and the outlet(s)”". This definition does NOT include the
overcurrent device itself. The City of Boca Raton has a service/sub-panel change or upgrade policy published on our website detailing
all the required upgrades during a service panel or sub-panel change or upgrade to any electrical system which includes all grounding
& bonding, working clearances and any GFCI or AFCI protection required to bring the system up to current code.

Florida Building Code, Residential - Section 3403.2 Inspections Required. “New electrical work and parts of existing
systems affected by new work or alterations shall be inspected by the building official 10 ensure compliance with the requirements of
Chapter 34-43.”

Boca Raton Building Regulations Section 19-57 states “Any requirements necessary for the strength, stability or proper
operation of an existing or proposed building, structural, electrical, mechanical or plumbing system or for public safety, health or
general welfare, not specifically covered by this building code or the Florida Building Code, shall be determined by the building
official.”

Therefore, the new panel installed at the above-referenced address shall have (AFCT) breakers installed to provide the
required protection in accordance with Florida Building Code, Residential 6% Edition Section E3902.16. If corrections are not
completed within (30) days from the date of this notice, your permitting privileges may be revoked under F.S. 489.713 (4) (B).

Sincerely,

John P. Cosmo
Chief Building Official

stay connecten B3 £3 lin|

- AN EQUAL OFPORTUNITY EMPLOYER -
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Sec. 19-4. - Scope.
SHARE LINK TO SECTION PRINT SECTION DOWNLOAD (DOCX) €
COMPARE VERSIONS

The provisions of this building code shall apply to the design, construction, alteration,
modification, repair or demolition of public or private buildings or structures and facilities including
manufactured buildings and code enforcement of every building or structure or any appurtenances
connected or attached to such buildings or structures within the city, with exception of the following:

(1)
Detached 1- and 2-family dwellings and multiple single-family dwellings {townhouses) not more than
3 stories above grade plane in height with a separate means of egress, and accessory structures £o
such dwellings shall comply with the Florida Building Code, Residential; and

(2)
Existing buildings undergoing repair, alterations or additions and change of occupancy shall comply
with the Florida Building Code, Existing Building.
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Sec. 19-6. - Florida Building Code, Residential.
SHARE LINK TO SECTION PRINT SECTION DOWNLOAD DOCHIOF
COMPARE VERSIONS

“TIONS EMAIL SECTION

Construction standards or practices which are not covered by Florida Building Code, Residential
shall be in accordance with the provisions of Florida Building Code, Building,

(Ord. No. 5455, § 2, 5-22-18)
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Sec. 19-9, - Electrical.
SHARE LINK T SECTION PRINT SECTION DOWNRNLOAD (DOCK 1
COMPARE VEBSIONS

TONS EMAIL SECTION

(1)
The provisions of Chapter 27 of the Florida Building Code, Building; fire protection provisions of this
building code and FFPC shall apply to the installation of electrical systems, including alterations,
repairs, replacement, equipment, appliances, fixtures, fittings and appurtenances thereto.

(2)
The provisions of the National Electrical Installations Standards shall apply to all electrical
installations within the city.

(Ord. No. 5455, § 2, 5-22-18)
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SECTION DOWNLOAD (D

COMPARE VERSIONS

Any requirements necessary for the strength, stability or proper operation of an existing or
proposed building, structure, electrical, gas, mechanical or plumbi !

sing sysiem, or for the public safety,
health and general welfare, not specifically covered by this building ¢ or the Florida Building Code,

shall be determined by the building official.

a0

(Ord. No.5455,§ 2, 5-22-1
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E3902.17 Arc-fault circuit interrupter protection for branch circuit extensions or modifications.

Where branch-circuit wiring is modified, replaced, or extended in any of the areas specified in Section
E3902.16. the branch circuit shall be protected by one of the following:

1. A combination-type AFCI located at the origin of the branch circuit

5 An outlet branch-circuit type AFCI located at the first receptacie ouflet of the existing branch
circuit. [210.12(B)]

Exception: AFCI protection shall not be required where the extension of the existing conductors is not
more than 6 feet (1.8 m) in length and does not include any additional outlets or devices. [210.12(B)
Exception]



