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The FPE problem

If your home was built 1950 - 1990 and has a Federal 
Pacific Electric (FPE) breaker panel with Stab-Lok
breakers, you run a significant risk of malfunction and fire

One in four Stab-Lok breakers are defective and will not 
properly trip

FPE committed testing fraud and a cover-up, labeling the 
breakers as meeting the UL standards

In 1983, the Consumer Product Safety Commission closed 
its two-year investigation and felt it impossible to create a 
product recall at the time

An estimated 2,800 fires / year result from FPE breaker 
malfunction
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also see http://inspectapedia.com/fpe/FPE_History.php

http://www.cpsc.gov/en/Newsroom/News-Releases/1983/Commission-Closes-Investigation-Of-FPE-Circuit-Breakers-And-Provides-Safety-Information-For-Consumers/
http://inspectapedia.com/fpe/FPE_History.php


Federal Pacific breaker boxes include a 
red strip across the Stab-Lok breakers
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Home Fires … estimates based on last 5 yrs

~370,000 house fires/yr … >40% start in kitchens

~2700 deaths/yr …in 60% of cases, smoke alarms don’t work

~12,000 injuries/yr

Most are smoke inhalation

Electrical cause

~23,000 home fires/yr

>500 electrocutions/yr

30,000 non-fatal accidents
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7 children/day injured or 
killed “playing” with 

electrical receptacles



Basics 

Don’t guess - hire an electrician

Pay attention to matching receptacles, plugs, 
wire size and breaker size

Don’t mix 12 and 14 ga wire runs

Use correct size circuit breaker or fuse

Replace damaged cords, cords with broken 
grounds, broken insulation …

Pull the plug, not the cord
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Your Shop unfinished basement, garage, out-building

Before you start any work, turn the power off –
check twice – 1st to know the power is on, 2nd to 
verify it’s off

Extension cords
Best … don’t use them at all

Recommend 14 AWG minimum

Recommend type SE, SJ or SO cord, SJ is most 
common
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Your Shop unfinished basement, garage, out-building

Breakers, switches and outlets wear out

Replace with commercial quality

Protect yourself & your family – GFCI on outlets

Protect your property – AFCI on outlets (optional in 
shops)
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Residential vs Commercial grade
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$1 each

$4-10 each



Ground Fault protection
GFCI, GFI, GFP …

Detects imbalance between current in the circuit 
and current through your body

0.006 amps max for 120V GFCI (you’ll still get 
shocked)

Does not work if you touch the hot (black wire) and 
neutral (white wire) at the same time

3 types
• Receptacle with GFCI electronics built in (must be on 

the 1st outlet in the circuit)

• Circuit breaker with GFCI electronics – 120V and 240V

• Integral with an extension cord
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The problem

Cannot be felt

Mild tingling

Shock – not painful

Shock – painful

Let-go threshold

Muscles immobilize

Ventricular fibrillation    
(3 sec)

Current (mA)

Men Women

0.4 0.3

1.1 0.7

1.8 1.2

9 6

16 10

23 15

100 100

10Most GFCIs trip at 5 mA and 0.035 sec
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Double insulation 

also contributed

Appliances and power tools



Arc Fault protection

Relatively new - 1999

Protects against fires caused by arcs (50,000/yr)
• Nails through wires

• Damaged cords and internal appliance damage

• Damaged extension cords

• Loose connections

2 kinds of arcs
• Arc across 1 broken wire (series)

• Arc from hot to neutral or ground (parallel)
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How AFCI works

The electronics detect electrical current at characteristic arcing 
frequencies, around 100 kHz, which are sustained for more than a few 
milliseconds

A combination AFCI breaker provides protection against parallel arcing 
(line to neutral), series arcing (a loose, broken, or otherwise high 
resistance segment in a single line), ground arcing (from line, or 
neutral, to ground), overload protection and short circuit protection

Based upon an established threshold, the AFCI can be triggered to 
quickly react and de-power a circuit if dangerous arcing is detected

When installed as the first outlet on a branch circuit, AFCI receptacles 
provide series arc protection for the entire branch circuit and parallel 
arc protection for the branch circuit starting at the AFCI receptacle

AFCI receptacles may be used on any wiring system, but must be on 
the 1st receptacle in the circuit
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~$25 each

~$40 each



A good option

Combination GFCI / AFCI breakers
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~$45 - $50 each



A new option from Leviton
AFCI / GFCI receptacle
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GFCI and AFCI testing

Most require monthly testing and documentation 
using the test button

Typical receptacle warranty is 1-2 years

Typical breaker warranty is life of the equipment
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Smoke detectors

Have to use heat or smoke to fully test function

Pushing test button only checks battery & electronics 

Three types of detectors

ionization & photoelectric for smoke

heat (usually a melting fuse)

Keep away from kitchens to avoid false alarms

Replace smoke detectors every 10 years per NFPA 72
Failure rate data (detectors, not batteries)

30% at 10 years

50% at 15 years
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backup
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The problem
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Current carrying capacity of cords

Type SE – extra hard usage

Type SJ – hard usage (most common)

Type SO – extra hard usage

At temp less than 86 deg F

16 ga 13 amps if less than 50 ft long, 10 amps if over 50 ft

14 ga 18 amps if less than 50 ft long, 13 amps if over 50 ft

12 ga 25 amps if less than 50 ft long, 18 amps if over 50 ft

If temp is up to 90 deg F, use a derate of .91

If temp is up to 105 deg F, derate is .82
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