Office of Education and Data Management
Fall 2018 Career Development Seminar

December 2018

Residential Electrical Inspections

Presented by
Michael Ose, BO, E-1, DAS Construction Services Building Official,
Office of State Building Inspector

=

Who Are You

« Building Officials, Electricians/ El, Contractors, Fire Marshals
* Inspectors are responsible for ensuring equipment is installed in

accordance with listing instructions/ manufacturer instructions

Inspectors are to ensure safety of the town structures and the

buildings (life safety devices, health and integrity of building)

Level of consistency depends on experience and training

Violations are to be cited to the installer in written form with code

section noted.

1

Single Family Dwelling
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230.9 220.40 230.6
230.24 230.26 230.54
230.66 230.79 110.26
110.14 110.13 250.24
250.92 250.94 250.122
250.66 250.50 250.52
250.53 250.64 408.36
408.4 408.7 800.100
820.100 250.104 250.12

New Construction Inspections

New construction
Single family dwelling

200a 120/240v overhead utility
service

Natural Gas
City Water  City Sewer

Pretty straight forward, but there
are many code sections that
apply.

Let’s start outside.

December 2018

What’s mine is mine, what’s yours is yours

Utility determines the
Service Point

Customer owns (NEC covers)
house side of service point.

Utility owns (NEC does not cover)
utility side of service point.

Typically the connection at the
weather head is the service point

Service Point
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Let me be clear...

2017 NEC 230.24
Overhead service conductors
From finish grade: 10 to drip loop

10’ over pedestrians

12’ over residential property and driveways,
(commercial areas NOT subject to truck traffic)

18’ over public street, roads and parking areas
subject to truck traffic, other land such as grazing, orchards, and forest

(NEW 2017) 24 1/2’ over railroad tracks

Code Check Electrical

230.9 Clearances of Open
Conductors:
iG] Overhead Co;u;uicior Clearances ~ Above Decks: 10’

Operable Windows,
Porches, Stairs, Doors: 3’

230.24
Over Flat Roof: 8’
Over Steep Roof: 3
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Can’t Touch This...

Drip Loop

Service drop

the service drop s the wires running from the
ity pole o Bhe po of connecsn 1o the house

these are sometimes reforred 10 as overhend
08 o senvice

230.54 Aand B
(E3605.9.1 and .2)

g tovaiion 4 Service Cap
the drip koop. .
g s s s Service Head
Setncn ajenls rcing
from the ulty 1o he sérvice Weather Head
CONGUCNNS.

230.54 F (E3605.9.5)
Drip Loops

Individual conductors
stripped from cable

Any Violations?

230.9 A 3’ under window

230.54 C weather head to be
above point of attachment

Meter socket at 5'?

Service drop over roof?

Are those taped up couple taps?
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230.24 Exception 3 min 18" (e3604.2.1)
A

——

Mast Support
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Mast Service

Guy Wire Support

Outside the 230.28 A
building, (E3604.5.1)
230.6 (5) Service Mast
passing support. Guy
through an wire opposite
eave pull of
conductors.

Eversource I&R Guide
Overhaad Servics Entrance Facilities
Agproed westharen

[T r—
ey s sevs pae .
oty Overhead Service

e and maintaned by

\\ Service drop Rurmished, Al facilities beyond this
H Al st ook Inetalied owed and service pon, except the
R = 20 0 o i oo, maintained by EVErsource  metey, shall be furnished,
installed, owned and
maintained by you

BEE

see Figure § for detail
N

Road or Street Surtace.

Hese,
A Electical contmctor must mark s ksson for -

re heider
B For sarice atiachmon oot suceeding 20 A height camact us
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United Illluminating Guide

Eversource vs Ul
Drip Loop Conductors 20” 36”
Meter from Gas Meter 3 3
Meter from Regulator 3 3
Meter from Propane Tank 3’ 10
Meter from Wall 2 ?
Meter Height 5 5

Service Entrance Conductors
Service Cable Support

230.51 (E3605.7)

12” from weather head
30” strap to strap

12” from meter

12” from enter house

230.54 C (E3605.9.3)

Service head shall be located
ABOVE the point of attachment.
Exception: impracticable; within
24"

OEDM- Fall 2018 Career Development
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SE Cable

338.10 A SE Cable as Service Entrance
Conductors

“%‘ 338.10 B Feeder — old method of

wiring stove, dryer, wall oven
(see 250.140 commentary)

338.24 Bends, 5 x diameter
338.120 Marking IAW 310.120

Cable assembly, not individual
conductors stripped out.

Size does matter
230.42 (e3602.1) Service entrance conductors shall have ampacity of not
less than the maximum load to be served.

310.15B(7) (1)
Service conductors supplying entire load of SFD, ampacity of
conductors to be 83% of service rating.

200 amp x 83% = 166 amp

Table 310.15 B (16) 75 degree column (due to terminal lug rating)
4/0 Aluminum = 180 amp

What about 100 amp service? 400 amp service?
Size printed on cable assembly or individual conductors 310.120

1

Duct Seal Putty

230.54 G
Arranged so that water will not
enter service raceway or equipment.
230.66
~ Suitable for use as service
equipment (bonding, fault current,
bypass handle)
 Listed for voltage and amperage of
service
230.79
120/240v minimum 100amp
200amp, 320amp
Nice strap within 12”
Screws for application-coated
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Meter

Approved, listed in I&R book.
Height 5’ center.
Line on top, Load on bottom.
Proper screws to house. 110.13
Bond to frame jumper 250.92
Anti-oxidant on lugs(trade practice)
Same size wire in and out, stripped
back so wire is under lug.
Terminals torqued.
Watertight, sealed.
Connector out bottom or out
back to panel.

Meter Enclosure bonding jumper
b -l 4

Listed Meter Socket

‘ (] ] ' MJ!. 1?%75: 0750

MiLeRe QualnyCi;;(o%:q =2

Prt Num: (2272-RL-5T4-RL
Desc: 1254 5T RL MO LVR OH
Plant: £l Dorado. AR
Cell:p

HOOMDSTON8G19075937
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Or a Meter with Main outside

Main Service Disconnect Bonding

Neutral Bonded to Meter Can

Bonding Service Equipment to Grounded Conductor
Section 250.92(B)(1)

Neutral-to-Ground
Connection

Grounded (neutral)
Service Conductor
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Service Raceways and Enclosures must be Bonded

250.80 Metal Enclosures (meter
sockets, cold sequence meter
disconnects, fire pump disconnect,
troughs, nipples) and metal
raceways, containing service
conductors, MUST be bonded to
the Service Neutral conductor.

Any metal installed AHEAD of the
Main breaker.

Underground Steel 90 at pole
Bonded to system
neutral by Eversource
90 degree bend, 24 * min. ,,':Ywm,ed ’
radius, galvanized steel  Temporary
Finish unless otherwise allowed  Cap. Steel sweep
orade by Eversource. Pole grounded by
\ \ v Eversource
Caution tape x 4 "X
supplied and\] B -
Installed by you Jy 24" min/ 36" max
A
1/4" Nylon 12"
Pulling line’ v
3" min. conduit "\~ PVC coupling
(refer to us for size)
Note:
1. Provide suitable backfill (no rocks)
2. All conduit shall be inspected by the local municipal authority prior to backfilling.
3. Electric service sweeps shall be located on the pole side away from oncoming
traffic.

Metal Sweep and Expansion Coupling
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The Green Screw

Grounds and Neutrals Bonded at Main

Main Bonding Jumper
250.28

=~ Service Equipment ‘

mn r
L. Neutral Bus “E
| \ l .
‘ B Main Bonding i
Comyrni 2011 Jumper

‘ www NhaHollcom

| Amain bonding jumper must be installed to bond
the neutral conductor to the service disconnecting
means enclosure [250.24(B)].

Service Fault Current Path

Neutral-to-Case Connection
Service Equipment
Section 250.142(A)(1)

The main bonding jumper
makes the neutral-to-case
connection at the service

/ disconnect [250.24(B)].

| The service neutral conductor
- serves as the effective ground-
fault current path to the source.
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Path for Lightning

TRGRIARY
FANELBOARD

LOAD GENTER
ST—1 v %
ofF—+—n -

METER e .
SERVICE
COUPMENT 4
] | A BRANGH CROUT WIRES
' GROUNDNG
cRounong  TLECTROCE -

ELECTRODE
BONOWG MEANS

ELECTRICITY FLOW - EXTERNAL SURGE

]

Service Panel (first means of disconnect)

Main breaker, first means of disconnect,
grounds and neutrals bonded together (and never
again!) 250.24 (except on the 3 wire stove and dryer
you still have 250.104).

230.70 A 1 “The service disconnecting
means (main) shall be installed at a readily accessible
location either outside of the building or structure,
OR, inside nearest the point of entrance of the service
conductors.”

A: Outside of the building or structure

B: Inside nearest the point of entrance of
the service conductors

230.6 “outside” is outside, not inside. 5
other conditions considered “outside”.

Oh By the way...

If a transfer switch is installed,

250.140 Exception (3) that is Main disconnect rated, the

Y ) original “Main” Panel is now a
the grounded conductor is sub panel. Fed with a 4 wire,

uninsulated and part of a separate grounds and neutrals.

Type SE service entrance cable  That old 3 wire, flat SEU that
and branch circuit originates feeds the stove and the
at the service equipment.” dryer...needs to be changed to 4
wire.
“Fed from main service panel”
which now is the transfer switch
Main.

OEDM- Fall 2018 Career Development
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250.140
Older Homes and Newer Homes and
Electric Ranges Electric Ranges

3-wire hook up 4-wire hook up

Breaker Breaker

How many breakers
can be in a panel?

How many “mini’s”?

How many circuits is
the panel listed to
supply? 408.54

Some Ground Rules
Grounding vs Bonding

Grounding is Bonding
Bonding is not Grounding

Bonding — connecting together to establish
electrical continuity and conductivity
Grounding — connecting to ground (the earth)

Grounding — green or bare
Groun —dead- or

OEDM- Fall 2018 Career Development 14




Grounding Electrode Function

Connects the electrical System to the earth
Connects electrical Equipment to the earth
Dissipate overvoltage into the earth:
Lightning

High volt wire to low volt wire
Transformer fault

250.52 Grounding Electrode

A 1 Underground Metal Water Pipe * 10’ of pipe in direct contact with earth *

A 2 Metal In-Ground (earth) Support Structure (new 2017) piles 10’ vertical

A 3 Concrete Encased Electrode (Ufer)- 20’- %" rebar continuous OR #4 bare copper in
2” of concrete in footing or foundation in direct contact with earth (no vapor).
(Building official to verify and tag?)

A 4 Ground Ring Electrode- encircle building 30” deep, min 20’ #2 bare copper

A5 Rod and Pipe Electrode * 5/8” x 8, 45°, in ditch 30” deep *

A6 Listed Electrode

A7 Plate Electrode * 1ft x 1ft = 2ft? (two sides exposed to soil 30” deep) 250.53 H *

A 8 Metal Underground System well casing, tanks

1

CT Amendment

(Amd) 250.50 Grounding Electrode System. If
available on the premises at each building or
structure served, each item in 250.52 (A)(1) to (A)(7),
inclusive, shall be bonded together to form

the grounding electrode system. Where none of these
grounding electrodes are available, one or

more of the grounding electrodes specified in 250.52
(A)(4) to (A)(8), inclusive, shall be installed

and used.

OEDM- Fall 2018 Career Development
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250.52 Grounding Electrode

A 1 Underground Metal Water Pipe * 10’ of pipe in direct contact with earth *
A 2 Metal In-Ground (earth) Support Structure (new 2017) piles 10’ vertical

A 3 Concrete Encased Electrode (Ufer)- 20’- %” rebar continuous OR #4 bare copper in
2” of concrete in footing or foundation in direct contact with earth (no vapor)

A 4 Ground Ring Electrode- encircle building 30” deep, min 20’ #2 bare copper

A5 Rod and Pipe Electrode * 5/8” x 8, 45°, in ditch 30” deep *, or pipe %" x &
galvanized

A6 Listed Electrode
A7 Plate Electrode * 1ft x 1ft = 2ft? (two sides exposed to soil 30” deep) 250.53 H *

A 8 Metal Underground System well casing, tanks

]

Grounding Electrode Conductor

100 Amp Service 250.66 Size of Grounding (green or bare)
#6 to Water Main ~ Conductor

#8 to Rods
250.68 Termination to Grounding Electrode
200 Amp Service A. Accessible (except buried)
#4 to Water Main B. Effective Grounding Path - bond
#6 to Rods around insulated joints and parts to be
removed.
Subject to physical C. GEC connection — 1) water-5" from
damage point of entry 2) metal frame 3) rebar type

250.70 GEC Termination Fittings - LISTED

Water Line as Grounding Electrode

Jump the Meter to
Bond water system

December 2018
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Well, Well, Well

' A metal well casing is an underground metal
structure and is permitted to be used as a
grounding electrode. The water piping might
- be plastic, but the well casing is usually steel,
threaded together, and is driven more than
10’ into the earth.

Bonus: the metal casing is NOT a
water pipe, therefore does not need to be
supplemented with rods!

250.52 A (8).

GEC is sized IAW 250.66

| Got Nothin’

“Water pipe is plastic. Too late for Ufer. No building steel.
| got nothin’ to ground the service to.”

Sooooolllee Train...

Sole Connection
250.66 A GEC no larger than #6 to rod (250.52 A(5))

250.53 A If you drive 1 rod, you must drive another one
minimum 6’ apart (250.53 B).
Connect with #6 (bonding jumper)

Drive One, Drive Two

GEC connected to ‘ A single rod, pipe or plate
electrode required to be
additional electrode as
specified in 250.52(A)(2)
through (A)(8)
No resistance measurement

OEDM- Fall 2018 Career Development

December 2018

17



One Piece or Two Piece

“Does the Ground Wire need to be one
continuous length from the panel to the rod
to the other rod?”

One Piece or Two Piece

“Does the Ground Wire need to be one continuous
length from the panel to the rod to the other rod?”

The “wire” from the panel to the FIRST rod is the
Grounding Electrode Conductor. 250.64C states that this
must be continuous.

The “other rod” is required by 250.53 A (2) (supplement)
The “wire” from rod to rod is a Bonding Jumper (sized by
250.66 A, #6). It does not have to be continuous from the
panel to rod to rod, 250.53 C (250.64 C is not in the list).

Typical Dwelling Service

OEDM- Fall 2018 Career Development
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What Am | Looking For?

250.12
Clean Surface/ Contact point

110.14 A

Terminals, ONE CONDUCTOR
(more than 1 wire term to be
identified)

good connection without
damaging conductors.

110.14 D (new 2017)

Installation, torqueing values.

Shiny metal, scrape marks,
tapped threads (no TEK screw),
doesn’t roll around pipe or rod

All strands under lug, strands
not damaged, 1 wire/ lug
1 Acorn/ 1 Wire

Not loose, can’t pull them out

December 2018

250.68

Terminations to Grounding Electrode must be accessible, buried

full 8’ (250.53 G)
Ex 1 buried or concrete

250.70

GEC terminate to GE with listed lugs, listed clamps, listed

pressure connectors (acorns)

How many wires can go under acorn? ONE !!

How many wires can go under a terminal? ONE
(unless listed for more than one)

110.14 D Identified for 2 wires

(VT

N am»w\ﬂ '—»'r/ *\ v/ \"

~——— —

OEDM- Fall 2018 Career Development
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110.14 D

110.14 (A) 2 wires under 1 lug

Bonding Jumpers

E3608 IRC does not
include building
steel as a grounding
electrode. Scope of
IRC 3401.2

OEDM- Fall 2018 Career Development
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250.94 Intersystem Bonding

#6 to terminal

Bond communication systems
Accessible

Required for new services

Not required for service changes
on existing buildings.

250.104 Bonding Other Metal Piping Systems

EGC for circuit that is likely to energize the piping system

_

FOR INFD COTO — N
i ene o Gastite® SR /2

S

Bond the Black Iron with #6

OEDM- Fall 2018 Career Development
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BREAK

Let there be Light

110.26 D
Illumination shall be provided for
space around service equipment.

210.70 A (3)
Lighting outlet at or near
equipment requiring service.

210.64

1 receptacle (GFCI) installed
within 25’ of service equipment.
(new) Shall be within same room.

110.26 Working Clearance 30” x 3’

OEDM- Fall 2018 Career Development

December 2018

22



December 2018

110.26 Working Space 30" x 3’ x6 % *

] Working Space - Height
110.26(A)(3)

in front of equipment must not 4
be less than 61/2 ft, measured ~ Equipment
from grade, floor, or platform

or the equipment height
whichever is greater.

" The height of working space Height of
k 6% ft

Working Working
Space Space

Capyright 2011, wiew MikeHolL com

]

110.26 E 1 a Dedicated Space

¥ B Dedicated Electrical Space - Indoor
6 ft Max 110.26(E)(1)(a)
Dedicated
1 Space 1 T T

VIOLATION

Panelboards, switchboards, and motor
control centers located indoors must have
an exclusive dedicated space (from the floor
upward to 6 feet above the equipment) the
width and depth (footprint) of the equipment.

VIOLATION { Copymon 2011, wa Mheiot com

1

Provide Protection

Foreign Systems Above
B Dedicated Equipment Space
~ Permitted 110.26(E)(1)(b)

Foreign Equipment Space

Dedicated Space

| | I\ |

Foreign systems can be located above
dedicated equipment space if protection
is provided to avoid damage from
condensation, leaks, or breaks in such
systems.

‘ Copymght 2011, wwi MakeHolt com |
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110.26 E 1 b Dedicated space

FIGURE 1 FOREIGN SYSTEMS

Swwctural Copper shambing pioe
s

\ Rexpueed deche ated.
Depth of panel A
above and below
Recired dachcated
58— .

210.11 Branch Circuits Required

220.12 (3 volt-amps (watts) x square footage) / 120v =
Amps for general purpose lighting

Amps for gen purpose lighting / 15amps = Number of circuits
Example:
3VA x 2500 sqft = 7500 / 120v = 62.5amps for gen lighting

62.5 amps/ 15amps= 4.16 lighting circuits

Minimum 5 circuits for general lighting

1

210.11 Branch Circuits Required

(C) Dwelling Units. - (1) Small-Appliance Branch Circuits. 2 20 amp
small-appliance branch circuits. (normally split by sink, R and L)

(2) Laundry Branch Circuit. 1 20 amp laundry
circuit and no other outlets.

(3) Bathroom Branch Circuit. 1 20 amp circuit to
supply bathroom receptacle outlets and no other outlets. Can serve
other bathrooms, but nothing else.

(new 2017) (4) Garage Branch Circuit. 1 20 amp circuit (GFCI) to
serve garage receptacles. Can also serve outside receptacles.

OEDM- Fall 2018 Career Development
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220.141
How many receptacles per circuit? -‘__e_
(i
180 VA (watts) for each receptacle (single yoke) :; -+ -:
} |
11
20 amps x 120 volt = 2400 VA (watts) e
2400 VA /180 VA = 13.33 (-
13 Receptacles per 20 amp circuit
15amps x 120 volts = 1800 VA (watts) o H.

1800 VA /180 VA = 10 11
10 Receptacles per 15 amp circuit

b..

210.52 Required receptacles

210.52(A) Proper spacing of receptacle outlets. No point along wall
space greater than 6’ —any wall space 2’ or longer.

| Fic.27 N FiG.2s |

6 ft. & 12 ft. Rule Explained

ceptacles serve the spaces for 6 ft. on each

Wall
6f.&121t | o

Therefore, the maximum spacing

Rule between wall receptacles is 12 ft
‘ e %
| >
i 6ft 6ft
‘ 12 ft. max. ‘
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Receptacle Spacing

6 f. max
N 12Rma . nme

t
=
]
E
&
°
" 28 Glass door
et siiding side
8 between wail S
% receptacles
£ measured at A
= floor/wall line Giass door fixed

Kitchen

210.11C1

2 or more 20a small appliance branch circuits,
(210.52 B 1) shall serve all wall and floor receptacles covered
by 210.52 A, all countertop outlets covered by 210.52 C and

receptacle for refrigerator.

That is awful lot to ask 2 circuits to do!

210.52 C Required Receptacles

C (1) Alongthe wall line wider than 12” — left to right — we
know the countertop is 24” deep. C(5) not more than 20”
above surface.

Any point along the wall line is no more than 24”.
Separated by sink, range, refrigerator, wall oven, range top
Start measure from sink edge.

C(2) Island — 1 receptacle for each section (perhaps
separated by sink or cooktop) that measures 24” x 12”

C(3) Peninsular—measured from connecting wall
long 24”x short 12” (£3901.4.3)
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2-ft./4-1t. Rule

Kitchen Receptacles

s 21t
Cord-plug connaected range- . 41t max =
hood allowed if supplied by - Sy
individual branch circuit.
.
LT |

Max, 12 in. from
countertop

divider, so receptacle
req. within 6 ft. of end.

Max. 6 in. overhang
above receptacle

December 2018

Cut out for cook top. Each side gets 1 receptacle.

OEDM- Fall 2018 Career Development
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Listed Pop up GFCI

Receptacle Spacing

Bartype counters are
considerod wall space and a

receptacle is req'd on
the wall within
611, of the end.
6t max

12 ft. max

It cannot count as a
wall space outlet

21t max 4 ft. max

Kitchen circuits

OEDM- Fall 2018 Career Development
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Kitchen circuits Exception 2 (2017)

15-A or 20-A general-  20-A small-applance
purpose branch Grcult  branch circuts

G = GFCI protection required

Arc Fault Circuit Interrupter

210.12A (E3902.16)
All 15A & 20A, 120V all Branch
circuits installed in:
Kitchens
Family rooms
Dining rooms
Living rooms
Parlors, libraries, dens, etc.
Bedrooms
Sunrooms, Rec Rooms
Closets, hallways, etc.
Laundry
All ‘similar’ areas
NOTE: Some outlets must be both
AFCI & GFCl protected

Arc Fault

« E3902.16 Arc-Fault Circuit Interrupter

— 6 Protection Options:
+ 1) Combination AFCI & OCPD Breaker
— Most common for new installations
*+ 2) AFCI Protection at feeder or branch origin
— Branch circuit protection device at first outlet
+ 3) Supplemental Arc Protection Breaker
— Arc fault interrupter at first outlet
+ 4) Branch circuit OCPD
— AFCl Interrupter at first outlet
* 5) AFClat first outlet
— Requires circuit conductor be in metal raceways
+ 6) AFCl at first outlet
— Requires circuit wires be partially encased in concrete

OEDM- Fall 2018 Career Development
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AFCI 1

AFCI 2

AFCI 3

] OEDM- Fall 2018 Career Development
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AFCl 4

AFCI 5

AFCI 6

OEDM- Fall 2018 Career Development
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Bathroom

210.52 D

At least 1 15a or 20a 125v receptacle within 3’ of EACH basin not below top of basin
more than 12”
210.8A1

GFCl —all receptacles
406.12

Tamper-Resistant Receptacle
210.11C3

At least 1 20a 120v branch circuit for receptacle. Not permitted to serve lighting in
bath, but can supply other bathroom receptacles.
210.70A1

At least one wall switch. Occupancy sensors allowed (vacancy sensor better?)
404.2C

Grounded (neutral) conductor to be in switch box

20A Bathroom Receptacle Circuit, Dwelling
210.11(C)(3)

VIOLATION
Receptacle isn't
in a Bathroom

Okay to Supply Other
Bathroom Receptacle(s

In Any Room
Proper box for application: fan  Any point along the wall to be
3 wire or smoke (422.18) within 6’ of a receptacle.
(210.52A)

Neutral for occ sensor, Identify

: R Switch location (210.70)
white as current carrier (200.7)

Cables 1 %” from edge of
framing, thru holes, nail plates,
inside corners (300.4)

Draft stopping drilled holes
(E3402)

Boxfill (314.16) Support/Staples- 12” from box,

4% “apart, flat, 1 cable, 2
Grounds are made up (250.148,  caples, stackers (334.30)
£3908.13)

OEDM- Fall 2018 Career Development
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Smoke Detectors/CO Detectors 2015 IRC 314

Smokes UL217

Each story, including basement and habitable attic (story?)
Each sleeping room and adjoining area (hall) 314.3

3’ from bath door

3’ from vent or paddle fan zone

House power and battery back up 314.6

Interconnected (NEST system OK) 314.4

AFCI

co

Outside sleeping area 315.3

In bedroom w fuel fired appliance (log) 315.3

House power and battery backup 315.5

Dwelling with fuel fired system and/or attached garage 315.2.1

December 2018

WiFi Smoke detectors

Requires 120v at each device

Each device requires battery
back up

WiFi needed to program, but
not after that. The devices will
signal each other.

Let’s start roughing

OEDM- Fall 2018 Career Development
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Bit and Brace

Color Blind

White 14 AWG 15a
Yellow 12 AWG 20a
Orange 10 AWG 30a
Black read it
Gray UF, SE

60 degree C rating T 310.15(B)(16)

108

I Joists Drilling and Notching

OEDM- Fall 2018 Career Development
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WOW, What a Knock-out

Multiple holes

Rules for wood | joists

Hole-Cutting Rules for Wood 1-Joists Min. Distance from Inside Face of
Support to Near Edge of Hole

Oepth TW/Pre 2" 3~ &= 5" &

Sars. chows % Scad 30 by oaded s g Ty
e T brchom. ot s b condces o ke by
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I-Joist Manufacturer Notes

NOTES:

1. Holes may be placed anywhere within the
depth of the joist. A minimum 1/4" clear
distance is required between the hole and
the flanges.

2. Round holes up to 1-1/2" diameter may be
placed anywhere in the web.

3. Perforated “knockouts” may be neglected
when locating web holes.

4. Holes larger than 1-1/2" are not permitted in
cantilevers without special engineering.

5. Multiple holes shall have a clear separation
along the length of the joist of at least twice
the length of the larger adjacent hole, ora
minimum of 12" center-to-center, whichever
is greater.

]

Multiple holes

Solid wood framing

FRAMING GUIDELINE

Cutting, Notching, and Boring Lumber Joists
Joust Size Maxmum Maxmum — Moxeum
e

Noih Depth  [ndbond ¥ 11 T
= - '1_\-4:—

OEDM- Fall 2018 Career Development
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Things that make you go...Hmmmm

Not a Rough Inspection
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1) Stackit

300.4 D Parallel to framing

“supported so that the nearest
outside surface of the cable or
raceway is not less than 1 %”
from the nearest edge of the
framing member “

2),3) Nail Plate

300.4 A 1 Protection

Edge of drilled holeis 1 %" or
less — requires a nail plate —

1/16” thick - cover the width
of the area

4
% iﬁ #/4 OEDM- Fall 2018 Career Development
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Boring subject

able shown cutaway

4) Staples

SN 4018
1/2" Wide, 1" Long, Zinc Plated Low Carbon Steel, LDPE e
Blue Plastic Insulator

Armored Cable 14/2 And 14/3 Metal Clad 14/2 And 14/3
Non-metallic Sheathed 14/2 Through 10/3  Underground Feeder 14/2 And 12/2

e nrr W wasrrn
wrr_ Quantmy  cnnon wrer

2

54018 100 o e
SHA018 300 o e s

SN 150 1B

1/2" Wide, 1-1/2" Long, Zinc Plated Low Carbon Steel, oo
LDPE Red Plastic Insulator, Extra Long For Securing Up To Two

Cables

One Cable Two Cables

Non-metallic Sheathed 14/2 Through 10/3  Non-metallic Sheathed 14/2 Through 12/3
Underground Feeder 14/2 And 12/2 Underground Feeder 14/2 And 12/2
TATALGG TrCH UNIT WASTER WASTER

NUMBER 780227 QUANTITY CARTON WEIGHT

SN15018100 75027 100 5000 51

SN 15018250 75028 250 2500 2

SN1501B3M 75026 3000 BUCKET 29

1

SN 40 IB Staples

USE ON CABLE SIZES
Armored Cable 14/2 And 14/3
Metal Clad 14/2 And 14/3
lon-metallic Sheathed 14/2 Through 10/3

100 Underground Feeder 14/2 And 12/2
Insulated INSTALLATION INSTRUCTION
Staples Drive staple until contact with cable

WARN ADO

i product must be used fn Evte prodiacto debe sex wiado

national,  bajo los codigos electricon
ascionsies y eviataies

Desconecte b clectrcidad
Cuamdo se wre los grapas. ©

w.brisconelectric.com

SN 40 IB

ZINC PLATED
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SN 150 Staples

December 2018

112" WIDE
1:112" LONG

100 PACK

5),6) 314.17 C Exception
‘ o
334.30 Support of NM cable

12” from every box
4% intervals along length

314.17 C exception

Single gang box with no clamps
(smash the knockout out), NM
cable %" inside box, stapled 8”
from box.

Type of box for application

314.27 A (2)
Box listed to support weight:

Fixture/ luminaire up to 50Ibs

Paddle Fan (314.27C)

Chandelier over 50Ibs, listed,
supportindependently of box

Pendant

OEDM- Fall 2018 Career Development
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Box Fill

Box Fill Calculations - Different Size Conductors
Table 314.16(8)

12/2
14/3 2-12 AWG
3-14 AWG Il = L
= SN | Two Internal
i Cable Clamps

4x2s
S 1-12 AWG

box

)e

N1t
-

)

2 Equipment t -
1 Strap/Yoke | | Grounding Conductors | | 1 Strap/Yoke
2-14 AWG 1-12AWG 2-12 AWG

Box Fill Calculation

Volume allowance unit volume total
Box Fill Calculations - Different Size Conductors

Cees = 14 AWG 3 conductors 2.0 6
1413 ‘A 212AWG 12 AWG 2 conductors 2.25 4.5
314 AWG IS
. - SRS CT»:T et Grounds 1 12 awg 2.25 2.25
dx2n © STRAE” Clamps 1 12awg 225 225
box Device sw 2 14awg 2.0 4.0
Device rec2 12 awg 2.25 4.5
=23.5 cuin
A 2 Equpra € 4x4x21/8” sq box metal = 30.3 cuin (T314.16A)
1 Stapiioke || Grounding Conductrs || 1SuspiYoke | (plus the plaster ring) OK

Don’t count tails and wirenuts

Box Fill? And Grounds must be continuous
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Box Fill Calculation
Yellow #12/2 and 12/3 Romex + 1 device

Conductors 5 x2.25= 11.25 (2 white,2 black,1 red)
Grounds=1x2.25= + 2.25
Device=2x2.25= + 4.5

min 18.0 cuin box
Don’t count tails and wire nuts, no clamps
Minimum conductor into box 6”

Minimum conductor outside of box 3” 300.14
(length of a set of linesman pliers)

December 2018

AFCI and GFCI device not wired like this

From Circuit Panel Pigtail
1 L) \ ) 1
L »——#— .o T —
(2a8 A c €24 e 4 %9 [
B P~ A/ ; - A
= W ( J& J
Middle of Run Outlets NM-B 14/2 or 12/2 End of Run Outlet
Wired in Parallel Electrical Cable

Final Inspection
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Final Inspection

Proper labeling of Directory at
Panel 408.4

Clearance in front and around
Panel, light in panel area
110.26

Receptacle in area to be
serviced 210.64

=1
=
jEeri
[ |
=
=]
=
=
=

Rough or Final Inspection?

314.20 Flush
Mounted

314.22 Surface
Extension

What is the finish
surface?

Noncombustible %"
Tile, gypsum
(sheetrock)

Combustible  Flush
Wood, fabric,
wallpaper

Finished Surface

314.20 314.21

Installations within or behind a Noncombustible surfaces that
surface of concrete, tile, gypsum, ~ 2re broken OR incomplete
plaster or other noncombustible ~ around boxes employinga flush-
material, SHALL BE MADE so that ~ tYPe cover or faceplate SHALL BE
the front edge of the box willnot ~ REPAIRED so there will be no

be set back of the finished surface 8PS OF Open spaces greater than
more than %”. 1/8” at the edge of the box.
Installation within a surface of

wood or other combustible

material, box shall extend to the

finished surface.
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Final Inspection

406.6 Faceplates seat against surface

Final Inspection

Test receptacles for proper operation and
Polarity 200.10

Grounding Type 406.4 A

Secured 314.23
6-32 machine screw 406.5

Tamper Proof 406.12

GFCl, AFCl location 210.8, 210.12

Finish flush with surface 314.19, 314.20,
314.21, 406.5, 406.6

Outdoor Receptacle

Wet Location 406.9 B
(E4002.9)

15 and 20 amp 125v
receptacle to be WR type

Weatherproof enclosure
regardless if plug is inserted

Extra Duty type

GFCl protected
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Final Inspection

Testing of Smoke Detectors/
CO detectors IRC R314/ R315

Interconnected R314.4

AFCl s required for bedroom
smoke circuits 210.12 A

Only a fire alarm system is exempt
from AFCI protection

AC/DC

Final Inspection

o Service switches for fixed
appliances

BURNER
BURNER o 1
SLN Ylm

ON yr

Oil Burners and Furnaces
BMETRRCY Gas Burners
SWITCH AC Air handlers
AC Compressors
AC Split Systems
Water Heaters
Water pump

Final Inspection

OEDM- Fall 2018 Career Development 45




December 2018

Use of OEDM Training Materials

Use of Office of Education and Data Management (OEDM)
training materials must be approved in writing by the
State of Connecticut, Department of Administrative
Services’ Office of Communications. In approving of such
use, the State of Connecticut assumes no liability
associated with such use, including, but not limited to,
the user’s dissemination of any inaccurate information or
interpretation in connection with its use of these training
materials. Use of the training materials is at the sole risk
of the user, and the State’s approval of the use does not
constitute an endorsement of the user or its intended
use.
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