
t’s amazing how electrical-code requirements have 
evolved for the wiring in bedrooms and bathrooms, 
the rooms that make a master suite. These safety 
requirements are intended to protect against electrical 

fire in the bedroom when we’re asleep and vulnerable, and 
against shock and electrocution in the bathroom where elec-
tricity and water can be a dangerous combination.

When I started working on this 350-sq.-ft. master-suite 
addition, I received an electrical plan that met minimum code 
requirements in most instances and exceeded them in others. 
After going over the plan and examining the existing elec-
trical system, I explained to the homeowners how I would 
integrate the new and old wiring, meet all the code require-
ments, and add a few upgraded features that would improve 
the comfort and convenience of their new master suite.

Begin by examining the old wiring
With the electrical plan in hand, the first thing I did on this 
job was to examine the existing wiring to determine two 
things: its condition and its existing capacity. (Go to www
.finehomebuilding.com to read more about examining old 
wiring.) In any master-suite addition wired to meet National 
Electrical Code (NEC) requirements, chances are you’ll need 
to add at least two new circuits. I knew that here, though, I 
would want to add more. 

The main electrical panel was at the far corner of the house, 
and the existing subpanel was in bad condition. It didn’t have 
a separate equipment-grounding conductor, which meant 
that there was no place to hook up the grounding wires from 
the new branch circuits properly; it also wouldn’t accept the 
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Legend
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exterior 
light fixture 
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entrance to 
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exterior flood- 
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better outdoor 
lighting

original 
house

electrical plans show approximate locations for outlets, 
lights, fans, and smoke detectors. the plan also shows 
how fixtures and outlets should be switched. using the 
legend, you can decipher more information, including the
type of light fixture or outlet to install. before installing 
boxes or fixtures, make sure the plan meets local 
code requirements. then, walk around and place the 
boxes and fixtures on the floor near their approximate 

locations (photo left). this will help you to identify 
problems with the plan. on this project, I made changes 
to bring the plan up to code, to make the addition 
more convenient, and to make an art niche more 
attractive. (changes described in blue boxes; moved 
items highlighted in yellow.) what you won’t find on an 
electrical plan is a breakdown of circuits or information 
on where to run cable (see the following pages).

One 6-in. recessed light 
replaced with two 4-in. 
fixtures for better lighting 
in the shower

Outdoor 
outlet moved 
closer to 
corner for 
convenience

smoke detectors added 
in hall outside bedroom 
to meet code

Light switches moved 
across doorway for 
convenience, and outlet 
added to meet code

subpanel 
and junction 
box added to 
integrate new 
and old wiring

N

recessed light added to 
improve lighting in bedroom

Outlet switch 
moved closer 
to door for 
convenience

three 
standard 
duplex 
outlets 
changed 
to half-
switched 
outlets for 
convenience

AUGUsT/sEpTEMBEr 2006 65Drawings: Don Mannes

COPYRIGHT 2007 by The Taunton Press, Inc. Copying and distribution of this article is not permitted.



INstall outlet  
aNd swItch boxes fIrst
according to the Nec, no point along an  
undisturbed wall in a room may be more than 
6 ft. from an outlet, and any section of wall 
more than 2 ft. long must have an outlet. 
also, consider convenience when locating 
outlets and switches. the right height is as 
important as the right location. a good rule 
of thumb is to put outlets at 18 in. (from the 
subfloor to the top of the box) and switches 
at 48 in. don’t forget telephone jacks and 
cable-tV outlets during rough-in. Installing 
the boxes before pulling wire makes it clear 
where the cables should be run.

Face-nailing boxes (photo left) are 
quick to install; the depth is set as 
soon as the box is fastened to the 
stud. Most boxes that fasten to the 
side of a stud have nibs that set the 
depth so that the face of the box is 
flush with 1⁄2-in. drywall (photo above).

arc-fault circuit interrupter (AFCI) breaker required for bedroom 
circuits. These issues and the fact that the subpanel was failing, caus-
ing the lights to blink, simplified the decision to replace both the sub-
panel and the feeder cable that supplied power from the main panel.

If you decide to add circuits to an existing panel (main or sub), 
the first thing you should do is figure out what power is supplied 
by the panel (what the highest actual loads are) and compare it to 
the panel’s capacity as marked on the panel label. If the panel is in 
good condition, has the capacity and the open breaker spaces, and will  
accept the necessary breakers, you’re all set.

The electrical plan for this job included some features that exceed 
code minimums, including three-way switched outlets in the bed-
room and three-way switches for the ceiling-fan light. It also left out 
a few requirements, including an outlet and a smoke detector in the 
hallway immediately outside the bedroom and an exterior light fix-
ture near the east-facing entry door. 

The homeowners suggested two additional outlets: one outside for 
outdoor tools and appliances, and one in the master closet for charging 
cell phones. I suggested two additional exterior light fixtures, one by 
each entry door; changing the 6-in. can light in the shower to two 4-in. 
lights; installing an additional recessed light in the bedroom; and put- 
ting in a phone line at the cable-TV outlet for TiVo (not shown on plan).

The power for a master-suite addition rarely can be pulled from 
existing circuits. Bathrooms require at least one dedicated 20-amp 

circuit that can serve either one bathroom’s outlets, lights, and fan, or 
only the outlets for all the bathrooms in the house. The latter option is 
a poor choice; a hair dryer alone can max out a 20-amp circuit. Here, 
I added one circuit for just the two bathroom outlets.

The NEC has no requirement that governs how many circuits are 
needed for general-use outlets and lights in residential bedrooms. For 
receptacles in commercial buildings, there is a requirement to assume 
180 volt-amps (watts) of demand per standard duplex outlet. This 
translates to 10 outlets on a 15-amp circuit or 13 on a 20-amp circuit. 
I like to use it as a rule of thumb in houses as well.

Including the outdoor outlets, the bedroom here has 13 receptacles. 
One 20-amp circuit might have been OK, but I wanted plenty of 
power available for large tools and appliances at the two outside out-
lets, so I separated the outlets into two 20-amp circuits. Finally, one 
15-amp circuit supplies power to the bedroom and bathroom light-
ing (including fans and smoke detectors). Together with a dedicated 
circuit for a hot-water booster (not shown on plan), I pulled five new 
circuits. This is more than twice as many circuits as required by the 
NEC, with plenty of power to supply the additional lights and outlets 
without causing future overloading problems.

Avoid a shock in the bathroom
Outlets in the bathroom must have ground-fault circuit interrupter 
(GFCI) protection because of their proximity to water sources. GFCIs 

Use a subpanel to update an old electrical system
Adding a subpanel is sometimes 
the best way to integrate new wir-
ing with an old electrical system. 
For this addition, a new subpanel 
was installed to replace an old, fail-
ing subpanel in a poor location. 
Here are some other circumstances 
where a subpanel can save the day: 

• If the main panel doesn’t have 

  enough open breaker spaces for     
  the new circuits. 

• When AFCI breakers aren’t  
   available for an older electrical  
   panel.

• If it’s a long way from the new 

   wiring to the main panel.  
   Pulling one feeder cable would 
   be more convenient than pulling 
   several branch-circuit cables.

• If you expect to need more  
   circuits in the same part of the 
   house in the future.

Aligning a box
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When hanging a box 
next to a doorway or 
window opening, use 
2x blocking as a spac-
er so that the cover 
plate will not conflict 
with the casing.

This box has a line-voltage 
side and a low-voltage side. 
It’s quick to install and less-
ens the clutter behind the TV 
where these days, you need 
power, a cable outlet, and a 
telephone jack.

It is easier to fish one feeder 
cable from the main panel to 
the subpanel and a few metal 
conduits to a junction box in the 
attic than to run separate branch-
circuit cables from the main panel 
to the addition. locknuts fasten 
conduit to the panel; branch-
circuit wires are pulled in later.

Master closet

Master closet

Bedroom

If limited space between 
a backsplash and a mirror 
in the bathroom calls for 
the outlets to lie on their 
sides, a 4-in. square box 
and a single-gang plaster 
ring do the trick.

Use adjustable brackets for 
ceiling fixtures. A round 
(4 in. dia.) fixture box on a 
telescoping hanger bracket 
makes it easy to position 
most ceiling fixtures  
between trusses or joists.

If the plan calls for a ceil-
ing fan, install a fan-rated 
box. This saddle-style box 
slips over 2x blocking. It is 
sturdy and offers enough 
space to splice a three-way 
switch.

Blocking for trim Combo box Horizontal outlets Sturdy fan boxes Adjustable hangers

15-amp  
AFCI-protected 
lighting circuit

In the attic, a large junction box 
directs traffic. the 12-in. by 12-in. 
by 8-in. box houses splices that 
extend existing circuits. the box 
also directs the cables for the 
new branch circuits into the con- 
duit that runs to the subpanel. Junc- 
tion boxes may be in an attic or 
basement but must be accessible.

L igHting 
CirCuit
one lighting circuit 
covers all the 
lights, fans, and 
smoke detectors in 
the bedroom and 
bathroom. In slab-on-
grade construction, 
as shown here, the  
15-amp circuit uses 
14-ga. nonmetallic 
(NM) cable run only 
through the attic and 
walls. Power is run to 
each switch box first 
and then from each 
switch to the device 
it controls.

Shower
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drIll holes wIth 
wIre ruNs aNd  
staPlINg IN MINd

the Nec requires nonmetallic 
cable (such as romex) to be 
secured within 8 in. of a box 
without clamps or 12 in. of a 
box that has clamps, and every 
41⁄2 ft. a cable running through 
a horizontal hole is considered 
secured. drilling holes may 
seem like grunt work, but  
drilling the right number of 
holes in the right locations 
makes pulling and stapling the 
cable easier.

Attic runs Cable dispenser Stapling

codes didn’t regulate the 
number of outlets allowed 
on these circuits. It did 
demand specific types 
of breakers or outlets 
for certain areas. afcI-
protected circuits for 
the bedroom outlets and 
gfcI-protected circuits 
for the bathroom outlets 
were required. twelve-ga. 
cable is run through the 
attic to the first, or home-
run, box and through the 
walls between outlets. on 
the east wall (the green 
circuit), five outlets are 
half-switched (the top of 
the outlet is controlled by 
a switch) for lamps and 
similar appliances.

Drill one 3⁄4-in. hole in the top plate for 
each switch in every box. Individual holes 
make pulling the cables a lot easier, and 
smaller holes let you get away without  
installing nail plates.

Pulling cable through the holes is easy when the cable 
feeds neatly. Available at electrical-supply houses, wire 
dispensers pay it out without kinks, snags, or damage to 
the cable. Leave plenty of extra cable to work with before 
stapling the run to the framing (photo center). 

reCeptACLe 
C irCuitS

Master closet

Master  closet

20-amp  
AFCI-protected 

outlet circuit

20-amp  
AFCI-protected 

outlet circuit
20-amp 

 GFCI-protected 
bathroom-outlet 

circuit

Bedroom

Shower
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Run the outlet cables well above the boxes. You can 
eyeball the row of holes between receptacle boxes, but 
make sure they are about 1 ft. above each box. This way, 
you can staple the cable before it enters the box without 
bending it sharply, which can damage the insulation.

One clip can do the job of many staples. When running 
multiple cables to one box, it can be difficult to staple all 
the cables to the framing within 8 in. of the box. Cable 
clips can be nailed to the stud and can alleviate the need 
for stapling.

trip when they detect current leaking out of the circuit, which can 
cause shock or electrocution. This can be done with a GFCI breaker 
in the panel or with GFCI outlets in the bathroom.

To me, GFCI outlets make more sense than GFCI breakers  
because they are more convenient to reset when they trip. And they 
will trip sooner or later, if not because of dangerous current leakage, 
then because of humidity and dust allowing current to leak between 
the prongs of an appliance plug or even across the face of the outlet.

The NEC also requires that a bathroom have an 
outlet within 36 in. of the sink. This bath had two 
sinks, and although one outlet would have satisfied 
the NEC, it wouldn’t have been convenient for the 
homeowners. Instead, the plan called for two recep-
tacles above the backsplash; the first in line was a 
GFCI outlet, and it protected the downstream out-
let as well.

In this case, because of a large mirror above the 
counter, there wasn’t enough space for vertically 
oriented outlets. I used 4-in.-sq. deep junction boxes 
with plaster rings so that I could install the outlets 
horizontally. The deep boxes also gave me plenty of 
room for the bulky GFCI and the 12-ga. wires.

precautions for safe sleeping
per the NEC, all circuits supplying power inside a 
bedroom must have AFCI protection for fire safety. 
This is provided by a special circuit breaker that recognizes certain 
arcing or sparking, and cuts the power. 

To meet this AFCI-protection requirement, the panel where the 
circuit originates has to have an arc-fault breaker available for use in 
it. Older panels may not be compatible with AFCI breakers. I won’t 
use any breaker in a panel unless it is listed by Underwriters Labora-

tories (UL) for use in that panel. The listing means the breaker has 
been designed and tested to work in the panel. It’s not just a matter of 
physical fit; the listing is a guarantee that the breaker and panel will 
work together even under extreme conditions.

smoke detectors are required by the National Fire Code, not by 
the NEC. Whatever the source of the requirement, wiring for inter-
linked hardwired smoke detectors with battery backups is required in 
all new construction. Although this requirement has several aspects, 

the most basic mandate is for a smoke detector in 
each bedroom and one in the area outside bedrooms. 
I installed one additional smoke detector beyond 
that shown in the plan, at the far end of the hallway 
leading to the new master suite. Besides offering  
better protection, this unit will make it easier to 
extend the linked-detector circuit to the rest of the 
house in the future.

it’s up to you to research codes
The code requirements I’ve discussed are from the 
2002 National Electrical Code because that’s the ver-
sion used by my local building department. Many  
jurisdictions adopt the NEC but make amendments. 
For instance, some cities require AFCI protection 
only for bedroom-receptacle outlets. Others limit the 
number of outlets allowed on a branch circuit. It’s up 
to you to find out which version of the NEC is being 

used in your area and whether any amendments have been adopted. 
This information should be available in writing. M

Clifford A. Popejoy is a licensed electrical contractor in  
Sacramento, Calif., specializing in old work. Photos by Brian 
Pontolilo, except where noted.

For multigang switch boxes, 
make sure that each wire is 
labeled. Remove the paper 
from scraps of the cable 
jacket to label the wires for 
each switch.

Label everything

Outlet runs Cable clips
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