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PROPOSAL INFORMATION 

Description of change and reason for change (attach additional information as needed): 

This code amendment proposes the deletion of kitchens, laundry, and similar areas from the requirements of 

210.12(B) from the 2023 edition of the NEC. This provision of the Code requires both AFCI and GFCI protection in 

these areas, and the information detailed below shows that due to the prevalence of AFCI nuisance tripping and 

the prevailing, less-safe alternatives for resolution of this problem by homeowners, this section should be amended 

by the State of Connecticut.  

Resetting a breaker is the first response to nuisance tripping, typically sending CT residents to the basement and 

creating risk of a trip and fall, especially for the 18% of CT residents over age 65. After multiple nuisance tripping 

events, the next typical solution involves replacing an AFCI/GFCI breaker with a standard (unprotected) breaker -- 

resulting in the elimination of both AFCI and GFCI protection.  

By requiring AFCI protection in Kitchens, Laundry, and similar areas, 210.12(B), as currently drafted, homeowners 

would be forced to endure commonplace nuisance tripping, the end result of which may be a loss of proven 

lifesaving GFCI protection combined with an increased trip and fall hazard. 

The detailed reasoning for this proposed change is presented below:  

NUISANCE TRIPPING 

A recent study by East Carolina University was conducted to investigate residential electricians’ perceptions of arc-

fault circuit interrupters (AFCIs) and “nuisance tripping”, i.e., unwanted tripping. This study was conducted to 

examine a variety of issues surrounding the use of AFCIs and nuisance tripping, including the following: 

• Frequency of nuisance tripping with AFCIs 
• Troubleshooting and solutions 
• And more… 
 
The conclusions are as follows: 
• Almost all respondents (93.9%) experienced problems with nuisance tripping with AFCIs on residential 

projects at some point in their work. 
• Most respondents (87%) have replaced AFCIs with standard circuit breakers (and/or knew someone who 

had done so) to resolve nuisance tripping issues. This is, by far, the most common way of resolving these 
issues. 

• And more…   
 
Please see Attachment #4 for full detail. 

Recent nuisance tripping data from the Electro Federation Canada shows there are significant issues with nuisance 

tripping, particularly with clothes washers, microwave ovens, refrigerators and from other unknown sources.  

Canadian Authorities Having Jurisdiction are permitting contractors to swap AFCI circuit breakers for standard 

thermo-magnetic-trip breakers where it can be demonstrated there is no other solution to the nuisance tripping. 

Please see Attachment #5 for full detail. 

A LACK OF EVIDENCE TO SUPPORT AFCI 

As noted in proposals made during the 2023 NEC cycle, a review of comments when kitchen and laundry areas 

were first added, Code Making Panel 2 did not have clear substantiation of fires located in these specific areas from 

data used to justify that expansion. Although fire data never supported this expansion of AFCIs, these locations 



were nevertheless added to the 2014 NEC. Data from both the National Fire Protection Agency (NFPA) and The 

Unite States Fire Administration (USFA) show increases in electrical related fires since AFCI was introduced in 2003. 

Please see Attachments #1 and #2 for full detail. 

According to the most recent NFPA data1 [2015 – 2019], there were 2,410 fires associated with electrical branch 

circuits, which resulted in 20 deaths, 50 injuries and an estimated $108 Million property damage. 

The NFPA data for fires involving electrical branch circuits are as follows: 

• Between 2003 and 2006 there were 1,600 reported branch-circuit fires annually 
• Between 2007 and 2011 there were 2,200 reported branch-circuit fires annually 
• Between 2015 and 2019 there were 2,410 reported branch-circuit fires annually 
 
GFCI IS EFFCTIVE 

The widely publicized graph depicting Electrocutions Associated with Consumer Products has been acknowledged 

as credibly illustrating the direct correlation between the reduction in consumer product electrocutions and the 

expansion of GFCI protection. For an illustration of the effectiveness of GFCI in electrocution prevention, please 

visit https://www.esfi.org/program/ground-fault-circuit-interrupters and https://www.esfi.org/ground-fault-circuit-

interrupters-preventing-electrocution-since-1973/ 

PREDENCE ALREADY SET 

States including Montana, North Dakota, and Michigan have amended AFCI requirements within their State Code. 

Please see Attachment #3 for full detail. 

TIME IS REQUIRED TO UPDATE AND COORDINATE PRODUCT STANDARDS 

The National Electrical Manufacturer’s Association (NEMA) recently commissioned review of the UL 1699 AFCI and 

UL 943 GFCI standards to coordinate them with appliance standards including the UL 60335 series.  Work is 

progressing well on the UL 943 GFCI standard, but time is required to identify and implement changes to UL 1699 

AFCI and UL 60335 series Appliance standards.  In the meantime, effective GFCI protection with convenient point of 

use reset options should be maintained as defined in NEC 210.8.  Note also that GFCI nuisance tripping issues are 

infrequent relative to AFCI issues. 

SUMMARY 

The prevalence of AFCI nuisance tripping, resulting in the increased elderly population trip and fall hazard and 

possible elimination of GFCI protection justify the pause on AFCI expansion.  Please consider this 2023 amendment 

proposal. 

Sincerely 

Ravi Ramanathan 

President Electrical Wiring Systems 

 

Cited References: 

1 NFPA 4/8/2024 

https://content.nfpa.org/-/media/Project/Storefront/Catalog/Files/Research/NFPA-

Research/Electrical/osHomeFiresCausedbyElectricalDistributonEquipSupporting.pdf?rev=d0cf9038a4e54f5281f2313c3697d7a4&hash=327E782B5DA994F0822116C

368156E2C 
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Proposed text change, addition or deletion (attach additional information as needed):  

From NFPA 70 210.12 

(B)  Dwelling Units. 

All 120-volt, single-phase, 10-, 15-, and 20-ampere branch circuits supplying outlets or devices installed 
in the following locations shall be protected by any of the means described in 210.12(A)(1) through 
(A)(6): 

1. Kitchens 

2.  Family rooms 

3.  Dining rooms 

4.  Living rooms 

5.  Parlors 

6.  Libraries 

7.  Dens 

8.  Bedrooms 

9.  Sunrooms 

10.  Recreation rooms 

11.  Closets 

12.  Hallways 

13. Laundry areas 

14. Similar areas 

 

Exception No. 1: AFCI protection shall not be required for an individual branch circuit supplying a fire 
alarm system installed in accordance with 760.41(B) or 760.121(B). The branch circuit shall be installed in 
a metal raceway, metal auxiliary gutter, steel-armored cable, or Type MC or Type AC cable meeting the 
applicable requirements of 250.118, with metal boxes, conduit bodies, and enclosures. 

Exception No. 2: AFCI protection shall not be required for the individual branch circuit supplying an outlet 
for arc welding equipment in a dwelling unit until January 1, 2025. 

Informational Note No. 1: See NFPA 72-2022, National Fire Alarm and Signaling Code, 29.9.4(5), for 
information on secondary power source requirements for smoke alarms installed in dwelling units. 

Informational Note No. 2: See 760.41(B) and 760.121(B) for power source requirements for fire alarm 
systems. 

Supporting data and documents (attach additional information as needed): Please see attached 

documents referenced above.  

 

 



Attachment #1 

NFPA Electrical Fire Data 

Pl3155 

Supporting data and documents (attach additional information as needed)







US Fire Administration 
Residential Building Electrical Malfunction Fire Trends (2012-2021) 

(https://www.usfa.fema.gov/statistics/residential-fires/electrical.html) 





Residential Building Electrical Malfunction Fire Trends (2012-2021) 

Overall trends 

Overall trends for residential building electrical malfunction fires and losses for the 10-year period of 2012 to 2021 

show the following: 

.,.;t An 11% increase in fires. 

� A 17% decrease in deaths.

.,.;t An 8% increase in injuries . 

/'Jf A 27% increase in dollar loss: 
In 2018. there were 32 incidents with a reported dollar loss of S1.000,000 or more. 14 in 2019. 13 in 2020 and 23 in 2021. These incidents may have contributed to the continued increase 

in fire dollar loss. The 2019 high-dollar-loss fires included a $26.400,000 hotel fire in New Orleans. Louisiana. 

'This overall consrant dollar-less trend takes inflation :n:o account by adjusting each years doliar ioss to its equiva:en: 2021 •:aiue. 







Attachment #4 

AFCI and Nuisance Tripping Research Study (ECU) 

Pl3155 





2023 Research Study Overview 

The purpose of this study was to investigate residential electricians' perceptions of arc fault 
circuit interrupters (AFCls) and nuisance tripping. This study was designed to build on the 2020 
AFCI study. 

This study was conducted to examine a variety of issues surrounding the use of AFCls and 
nuisance tripping, including the following: 

° Frequency of nuisance tripping, troubleshooting, and solutions 

° Costs (time and money) associated with nuisance tripping 

0 Electricians' perceptions of AFCls and nuisance tripping 

° Customers' perceptions of nuisance tripping 

° Customer safety and protection 







2023 Executive Summary 

• Almost all respondents (93.9%) experienced problems with nuisance tripping and AFCls on
residential projects at some point in their work.

• Almost all respondents {87%) knew someone who had replaced AFCls with standard circuit
breakers to resolve a nuisance tripping issue. This percentage is about the same as that
from the 2020 survey, when 83% of respondents indicated they knew someone who had
done this.

















2023 Survey Participants 
The on line survey was sent to 4,000 potential participants 

Responses received: N = 141 

In order to complete the survey, respondents had to answer 

"yes" to the first two questions on the survey: 
0 Ql. Do you do residential project work? 

0 Q2. Do you use AFCls and/or Dual Function AFCI/GFCls in your 
residential wiring 

Number of usable responses: N = 131 

0 Those who responded positively to the first two questions and 
completed the survey 





Installing AFCls and/or Dual Function AFCI/GFCls makes 
residences safer. 

58 percent of respondents agreed with this statement and 42 

percent were either neutral or disagreed with this statement. 

1. Strongly disagree 7.6% 

2. Disagree 9.9% 
I 

3. Neither agree or disagree 24.4%

■ 4. Agree 24.4% 

■ 5. Strongly agree 33.6% 

7.6�o 

11112■3■4■5 

·24.4%





















What is the most common way you resolve nuisance 
tripping problems? 

so 

45 

40 

35 

.l1 30 

8 25 

:i:t: 20 

15 

10 

5 

0 

43 

36 

27 

14 

Replace them with Replace AFCI with Troubleshoot and Advise customer to 

other AFCls regular circuit fix accordingly replace appliance 

breaker 

The most common response to this question was 

replacing AFCls with other AFC ls 

1. Replace them with other AFCls {often a
different brand)

2. Replace AFCI with regular circuit breaker

3. Troubleshoot and fix accordingly

4. Advise customer to replace appliance



































EFC collected data on AFCI nuisance tripping: 

Count of Equipment Causln1 Trlpplna Years 

Row Labels 

Microwave 

Unknown 

Washing Machine 

Television 

Vacuum 

Refrigerator 

Saw 

Dishwasher 

Freezer 

Dryer 

Mitre saw 

Lawn mower 

Pump 

Stove 

Oven 

Hair Dryer 

Washer/Dryer 

Vacuum 

Printer 

Blender 

Treadmill 

Pot Lights 

Printer 

LEO Tree 

2018 

2 

1019 107.0 

2 10 

20 6 

2 s 

1 5 

2 8 

1 1 

4 2 

1 

2 

1 

1 

2 

1 

1 

1 

207.l 2022 20B (blank) Grand Total 

28 18 17 9 84 

12 32 1 3 76 

25 26 8 4 70 

6 6 2 3 23 

3 5 3 21 

4 5 1 12 

4 10 

3 4 1 9 

1 1 2 1 7 

4 1 6 

1 2 2 5 

2 1 1 4 

2 3 

3 3 

1 2 3 

1 2 3 

3 3 

2 2 

2 

1 2 

2 2 

1 2 

1 2 

2 2 





Power sofa l l 

Electronics 1 1 

E>1haust fan 1 1 

(blank) 

Grand Total 1 37 47 106 118 45 32 387 



PROPOSAL INFORMATION 

Description of change and reason for change (attached additional information as needed): 

This proposal adds an equivalent and practical alternative method of providing AFCI protection that is 
intended to reduce the number of trips up-and-down stairs to the electrical panel for the testing, operation, 
and troubleshooting of AFCIs, and in the process reduce death and injury exposure to Connecticut 
families, especially the 65-and-over adults. 
 
AFCIs and GFCIs, as part of recommended routine safety checks and maintenance, must be tested 
monthly, which requires going back-and-forth between the electrical panel and the areas being protected 
in order to verify the electronics and switching contacts are functioning properly to turn off power when 
called upon.  Additional trips are expected due to nuisance trips with loads such as treadmills, game 
consoles, kitchen appliances, mostly plug-in loads on receptacle branch circuits, as the industry continues 
to receive reports of nuisance trips.   
 
Nationally, from 2017 to 2021, there was an over 25% increase in death and injuries from falls in homes, 
with stairs being the most dangerous location and responsible for 23% of the fatalities, according to the 
National Safety Council.  For 2021 alone, there were 29,100 death and 3 million injuries treated in 
hospital emergency facilities that were attributed to falls in the homes.  
 
Locally, as reported by Connecticut Department of Public Health, the CDC estimated that “injury-related 
medical, work loss, and quality of life costs in Connecticut exceeded one trillion dollars in 2020; $2 billion 
from deaths, $374 billion from hospital admissions, and $648 billion from emergency department 
treatment and release.”  In addition, it was noted that “In 2021, approximately 85% of fall-related deaths 
and 70% of fall-related hospital admissions occurred among Connecticut residents 65 years of age and 
older.”  Connecticut’s 65-and-older population accounts for 18.3% of the overall population.   
 
The Electrical Safety Foundation International (ESFI) recently published a survey[3] of 100 
Massachusetts electrical contractors that showed over 38,000 calls associated with AFCI and GFCI 
beakers in 2021.  According to the 2023 follow-up to the 2020 survey of contactors that responded to the 
East Carolina University survey, electrical contractors are still dealing with at least one nuisance tripping 
issue in 33% of the jobs involving AFCIs, with 18% being two or more issues requiring two or more call 
backs.  Considering the fact that the majority of dwelling units are 2 levels or more, with the electrical 
panel typically installed in the basement or garage, it is not hard to conclude that more trips between the 
electrical panel and the areas being protected means increased likelihood of trips and falls on the stairs, 
often times fatal events for the senior population. In fact, of the 29,100 deaths, noted earlier, due to falls in 
the homes that occurred in 2021 nationally, over 25,000 were adults aged 65 and older.  Overall, falls 
among adults aged 65 and older cost over $50 billion annually.  For Connecticut in 2020, the figures were 
“over 400 older adults in Connecticut died from a fall and over 37,000 were sent to the hospital for care”.   
 
For new constructions in Connecticut, there had been and will continue to be one realistic option out of 
the six permitted by the current Article 210.12(A) which is 210.12(A) (1), that forces consumers to traverse 
stairs to their electrical panel when dealing with AFCIs.  The remaining, so called, “options” are either not 
commercially available (such as (2), (3) and (4)) or not practical (such as (5) and (6)).   
 
With most nuisance trips occurring with plug-in loads on receptacle branch circuit, this proposal will 
provide homeowners relief by first giving homeowners the flexibility to choose between multiple offerings 
of Outlet Branch-Circuit (OBC) AFCIs, providing local test/reset, rather than stuck with limited offering 
from the same electrical panel manufacturer, and second, reduce the number of times they must traverse 
the stairs to operate the AFCIs , and in the process decreasing the likelihood of injury and fatality from 
AFCI involved activities in the homes.  After all, human-life saving devices shall never be the cause of 
human deaths and injuries. 
 
 

 



Proposed text change, addition or deletion (attach additional information as needed):  

210.12 

(A)  Means of Protection. 

AFCI protection shall be provided by any of the following means:  

(1)    A listed combination-type AFCI 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-circuit-type AFCI installed on the branch circuit at the first outlet box, which 

shall be marked to indicate that it is the first outlet of the branch circuit. 

(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 AFCI installed on the branch circuit at the first 

outlet box if 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 AFCI. 

b.   The maximum length of the branch-circuit wiring from the branch-circuit overcurrent device 

to the first outlet shall not exceed 15.2 m (50 ft) for a 14 AWG conductor or 21.3 m (70 ft) 

for a 12 AWG conductor. 

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

(4)    A listed outlet branch-circuit-type AFCI installed on the branch circuit at the first outlet in 

combination with a listed branch-circuit overcurrent protective device if 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 AFCI. 

b.   The maximum length of the branch-circuit wiring from the branch-circuit overcurrent device 

to the first outlet shall not exceed 15.2 m (50 ft) for a 14 AWG conductor or 21.3 m (70 ft) 

for a 12 AWG conductor. 

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

d.   The combination of the branch-circuit overcurrent device and outlet branch-circuit AFCI 

shall be identified as meeting the requirements for a system combination-type AFCI and 

listed as such. 

(5)    If metal raceway, metal wireways, metal auxiliary gutters, or Type MC or Type AC cable meeting 

the applicable requirements of 250.118, with metal boxes, metal conduit bodies, and metal 

enclosures are installed for the portion of the branch circuit between the branch-circuit 

overcurrent device and the first outlet, 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. 

(6)    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 outlet, 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. 



(7)   A listed outlet branch-circuit-type AFCI installed on the branch circuit at the first outlet in 

combination with a listed branch-circuit overcurrent protective device if 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 AFCI. 

b.   The maximum length of the branch-circuit wiring from the branch-circuit overcurrent device 

to the first outlet shall not exceed 15.2 m (50 ft) for a 14 AWG conductor or 21.3 m (70 ft) 

for a 12 AWG conductor. 

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

d.   The service equipment or enclosure housing the branch circuit overcurrent protective 

device is located on a different floor or level from the room being protected that reaching 

the branch circuit overcurrent protective device from the room being protected requires 

traversing stairs, steps, or ramps.   

d.   The outlet branch-circuit-type AFCI is installed on the same floor or level as the room being 

protected.  

 

Informational Note: See UL 1699-2011, Standard for Arc-Fault Circuit-Interrupters, for information on combination-type and branch/feeder-

type AFCI devices. See UL Subject 1699A, Outline of Investigation for Outlet Branch Circuit Arc-Fault Circuit-Interrupters, for information on 

outlet branch-circuit type AFCI devices. See UL Subject 1699C, Outline of Investigation for System Combination Arc-Fault Circuit 

Interrupters, for information on system combination AFCIs. 

  



Supporting data and documents (attach additional information as needed): Please see attached 

documents referenced above.  

https://portal.ct.gov/-/media/dph/injury-and-violence-prevention/injuryfactsheets/2021-falls-fact-

sheet-final_110122.pdf 

https://portal.ct.gov/DPH/Health-Education-Management--Surveillance/The-Office-of-Injury-

Prevention/Falls-Prevention-Program 

https://www.esfi.org/esfi-afci-and-gfci-performance-survey/ 
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https://portal.ct.gov/-/media/dph/injury-and-violence-prevention/injuryfactsheets/2021-falls-fact-sheet-final_110122.pdf
https://portal.ct.gov/DPH/Health-Education-Management--Surveillance/The-Office-of-Injury-Prevention/Falls-Prevention-Program
https://portal.ct.gov/DPH/Health-Education-Management--Surveillance/The-Office-of-Injury-Prevention/Falls-Prevention-Program
https://www.esfi.org/esfi-afci-and-gfci-performance-survey/
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