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a constitutional presence in the United 
States would render ineffectual the 
blocking and other measures authorized 
in the Order because of the ability to 
transfer funds instantaneously,’’ I 
determine that no prior notice needs to 
be provided to any person subject to this 
determination who might have a 
constitutional presence in the United 
States, because to do so would render 
ineffectual the measures authorized in 
the Order. 

This notice shall be published in the 
Federal Register. 

Dated: January 9, 2015. 
John F. Kerry, 
Secretary of State. 
[FR Doc. 2015–00790 Filed 1–16–15; 8:45 am] 

BILLING CODE 4710–10–P 

DEPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

Aviation Rulemaking Advisory 
Committee—New Task 

AGENCY: Federal Aviation 
Administration (FAA), DOT. 
ACTION: Notice of a continuation of task 
assignment for the Aviation Rulemaking 
Advisory Committee (ARAC). 

SUMMARY: The FAA assigned the 
Aviation Rulemaking Advisory 
Committee (ARAC) a continuation of 
task to a previously established working 
group. This continuation of task 
requests the working group to provide 
cost and benefit data for the proposed 
implementation of the ARAC 
recommendations submitted in 2012 
regarding the FAA’s approach to update, 
reorganize and improve the level of 
safety requirements for the flammability 
of materials for transport category 
airplanes. This notice informs the 
public of a continuation to a previous 
ARAC activity, reinstates the Materials 
Flammability Working Group, and does 
not solicit membership. 
FOR FURTHER INFORMATION CONTACT: Jeff 
Gardlin, Airframe/Cabin Safety Branch, 
ANM–115, Transport Airplane 
Directorate, Federal Aviation 
Administration, 1601 Lind Avenue SW., 
Renton, Washington 98057, telephone 
(425) 227–2136, facsimile (425) 227– 
1149; email jeff.gardlin@faa.gov. 
SUPPLEMENTARY INFORMATION: 

ARAC Acceptance of Task 

As a result of the December 18, 2014, 
ARAC meeting, the FAA assigned and 
ARAC accepted and designated this task 
to the Transport Airplane and Engine 
(TAE) Subcommittee, reinstating the 

Materials Flammability Working Group. 
The Materials Flammability Working 
Group will serve as staff to the ARAC, 
through the TAE Subcommittee, and 
will provide advice and 
recommendations on the assigned task. 
The TAE Subcommittee will review and 
approve the recommendation report and 
will send the approved recommendation 
report to the ARAC for acceptance. After 
ARAC accepts the recommendation 
report, it will submit the 
recommendation report to the FAA. 

Background 
The FAA established the ARAC to 

provide information, advice, and 
recommendations on aviation related 
issues that could result in rulemaking to 
the FAA Administrator, through the 
Associate Administrator of Aviation 
Safety. 

On August 27, 2010 [75 FR 52807], 
the FAA tasked ARAC to consider the 
merits and make recommendations for 
improvement of an approach drafted by 
the FAA that would simplify 
compliance demonstrations, and 
upgrade the level of safety for 
flammability throughout the airplane. 
The objective of the proposed approach 
was to completely revisit the 
flammability requirements and take 
advantage of the wealth of data available 
from FAA research and advances in 
material fire safety to provide a simpler 
regulation that provides a higher level of 
safety for transport category airplanes. 

The flammability requirements for 
interior materials on transport category 
airplanes have evolved significantly 
over the years to become more threat- 
based. By ‘‘threat-based,’’ the FAA 
means the flammability requirements 
use a more realistic test method based 
on the type of fire hazard most critical 
for the components in question. 
Historically, these requirements have 
been based on an analysis of the type of 
threat, the usage of the potentially 
flammable material (e.g., sidewall), and 
the material type (e.g., elastomeric 
materials). This approach has led to 
problems, including multiple 
requirements applying to the same 
component; conflicting requirements for 
the same component depending on what 
material it is made from; and ambiguous 
requirements for components not 
explicitly listed in § 25.853 or Appendix 
F part I of part 25. These ambiguous 
requirements for components not 
explicitly listed have resulted in the 
requirements of § 25.853 or Appendix F, 
part I of part 25 becoming obsolete 
whenever materials change, or 
incomplete when components have 
been developed after the regulation and 
Appendix F of part 25 were issued. 

The Materials Flammability Working 
Group completed the task, and the 
ARAC submitted the recommendations 
to the FAA in August 2012. The 
Materials Flammability Working Group 
believed the proposed threat-based 
organization for the flammability 
regulations was logical, practical and a 
more effective framework for regulation 
going forward than the current 
published regulations. The Materials 
Flammability Working Group believed 
the resulting regulation draft, along with 
appropriate advisory material, would 
ultimately be simpler and more easily 
understood and enforced. In order to 
proceed with rulemaking to implement 
the recommendations, the FAA is 
tasking the ARAC to provide cost and 
benefit data associated with 
implementation. 

The Task 
The Materials Flammability Working 

Group will provide advice and 
recommendations to the ARAC, through 
the TAE Subcommittee, on the costs and 
benefits of implementing the 
recommendations previously submitted 
by the Materials Flammability Working 
Group in August 2012. The 
recommendation report can be found at: 
http://www.faa.gov/regulations_
policies/rulemaking/committees/arac/. 

The Materials Flammability Working 
Group is tasked to: 

1. Review the Materials Flammability 
Working Group Recommendation 
Report dated July 9, 2012 and submitted 
in August 2012, along with subsequent 
research results to be provided to the 
Materials Flammability Working Group 
by the FAA. 

2. Provide quantitative cost data for 
each recommendation, if applicable, 
along with assumptions and rationale 
for the cost data. The FAA will provide 
key assumptions to assist with cost 
estimation. 

3. Provide quantitative economic 
benefit data for each recommendation, if 
applicable. 

4. Provide service data regarding 
incidents (precursors) or accidents 
related to materials flammability that 
would be mitigated in the future by 
implementation of each 
recommendation. 

5. Develop a report containing 
recommendations on the findings and 
results of the tasks explain above. 

a. The recommendation report should 
document both majority and dissenting 
positions on the findings and the 
rationale for each position. 

b. Any disagreements should be 
documented, including the rationale for 
position and the reasons for the 
disagreements. 
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6. The Materials Flammability 
Working Group may be reinstated to 
assist the ARAC, through the TAE 
Subcommittee, by responding to the 
FAA’s questions or concerns after the 
recommendation report has been 
submitted. 

Schedule 
The recommendation report should be 

submitted to the FAA for review and 
acceptance no later than 8 months from 
publication of the tasking statement in 
the Federal Register. 

Working Group Activity 
The Materials Flammability Working 

Group must comply with the procedures 
adopted by the ARAC and are as 
follows: 

1. Conduct a review and analysis of 
the assigned tasks and any other related 
materials or documents. 

2. Draft and submit the 
recommendation report based on the 
review and analysis of the assigned 
tasks. 

3. Present the recommendation report 
at the TAE Subcommittee meeting. 

Participation in the Working Group 
The reinstated Materials Flammability 

Working Group is comprised of 
technical experts having an interest in 
the assigned task. A working group 
member need not be a member 
representative of the ARAC or the TAE 
Subcommittee. The FAA is not 
soliciting membership for the reinstated 
Materials Flammability Working Group. 
The provisions of the August 13, 2014, 
Office of Management and Budget 
guidance, ‘‘Revised Guidance on 
Appointment of Lobbyists to Federal 
Advisory Committees, Boards, and 
Commissions’’ (79 FR 47482), continues 
the ban on registered lobbyists 
participating on Agency Boards and 
Commissions if participating in their 
‘‘individual capacity.’’ The revised 
guidance now allows registered 
lobbyists to participate on Agency 
Boards and Commissions in a 
‘‘representative capacity’’ for the 
‘‘express purpose of providing a 
committee with the views of a 
nongovernmental entity, a recognizable 
group of persons or nongovernmental 
entities (an industry, sector, labor 
unions, or environmental groups, etc.) 
or state or local government.’’ (For 
further information see Lobbying 
Disclosure Act of 1995 (LDA) as 
amended, 2 U.S.C 1603, 1604, and 
1605.) 

The members of the Materials 
Flammability Working Group must 
actively participate by attending all 
meetings, and providing written 

comments when requested. The 
members must devote the resources 
necessary to support the Materials 
Flammability Working Group in 
meeting any assigned deadlines. The 
members must keep management and 
those represented advised of the 
Materials Flammability Working Group 
activities and decisions to ensure the 
proposed technical solutions does not 
conflict with the position of the 
member’s represent. 

The Secretary of Transportation 
determined the formation and use of the 
ARAC is necessary and in the public 
interest in connection with the 
performance of duties imposed on the 
FAA by law. 

ARAC meetings are open to the 
public. However, meetings of the 
Materials Flammability Working Group 
are not open to the public. The FAA 
will make no public announcement of 
working group meetings. 

Issued in Washington, DC, on January 14, 
2015. 
Lirio Liu, 
Designated Federal Officer, Aviation 
Rulemaking Advisory Committee. 
[FR Doc. 2015–00749 Filed 1–16–15; 8:45 am] 

BILLING CODE 4910–13–P 

DEPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

[Summary Notice No. PE–2014–145] 

Petition for Exemption; Summary of 
Petition Received; Freight Runners 
Express 

AGENCY: Federal Aviation 
Administration (FAA), DOT. 
ACTION: Notice. 

SUMMARY: This notice contains a 
summary of a petition seeking relief 
from specified requirements of Title 14 
of the Code of Federal Regulations. The 
purpose of this notice is to improve the 
public’s awareness of, and participation 
in, the FAA’s exemption process. 
Neither publication of this notice nor 
the inclusion or omission of information 
in the summary is intended to affect the 
legal status of the petition or its final 
disposition. 

DATES: Comments on this petition must 
identify the petition docket number and 
must be received on or before February 
9, 2015. 
ADDRESSES: Send comments identified 
by docket number FAA–2014–1029 
using any of the following methods: 

• Federal eRulemaking Portal: Go to 
http://www.regulations.gov and follow 

the online instructions for sending your 
comments electronically. 

• Mail: Send comments to Docket 
Operations, M–30; U.S. Department of 
Transportation (DOT), 1200 New Jersey 
Avenue SE., Room W12–140, West 
Building Ground Floor, Washington, DC 
20590–0001. 

• Hand Delivery or Courier: Take 
comments to Docket Operations in 
Room W12–140 of the West Building 
Ground Floor at 1200 New Jersey 
Avenue SE., Washington, DC, between 9 
a.m. and 5 p.m., Monday through 
Friday, except Federal holidays. 

• Fax: Fax comments to Docket 
Operations at 202–493–2251. 

Privacy: In accordance with 5 U.S.C. 
553(c), DOT solicits comments from the 
public to better inform its rulemaking 
process. DOT posts these comments, 
without edit, including any personal 
information the commenter provides, to 
http://www.regulations.gov, as 
described in the system of records 
notice (DOT/ALL–14 FDMS), which can 
be reviewed at http://www.dot.gov/
privacy. 

Docket: Background documents or 
comments received may be read at 
http://www.regulations.gov at any time. 
Follow the online instructions for 
accessing the docket or go to the Docket 
Operations in Room W12–140 of the 
West Building Ground Floor at 1200 
New Jersey Avenue SE., Washington, 
DC, between 9 a.m. and 5 p.m., Monday 
through Friday, except Federal holidays. 

FOR FURTHER INFORMATION CONTACT: 
Keira Jones (202) 267–4024, Office of 
Rulemaking, Federal Aviation 
Administration, 800 Independence 
Avenue SW., Washington, DC 20591. 

This notice is published pursuant to 
14 CFR 11.85. 

Issued in Washington, DC, on January 14, 
2015. 
Lirio Liu, 
Director, Office of Rulemaking. 

Petition for Exemption 

Docket No.: FAA–2014–1029. 
Petitioner: Freight Runners Express, 

Inc. 
Section(s) of 14 CFR Affected: 

§ 121.571. 
Description of Relief Sought: Freight 

Runners Express requests relief to 
operate under § 121.571 in lieu of 
§ 135.117 when conducting passenger 
carrying operations under part 135 in 
aircraft with more than 19 seats 
installed. 
[FR Doc. 2015–00746 Filed 1–16–15; 8:45 am] 
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U.S. Deportment 
of Transportation 

Federal Aviation 
Administration 

OCT 7 2016 

Mr. Todd Sigler 
Senior Manager, Regulatory & Rulemaking Strategies 
The Boeing Company 
P.O. Box 3707, MC 07-30 
Seattle, WA 98124-2207 

Dear Mr. Sigler: 

800 Independence Ave., S.W. 
Washington, DC 20591 

This is in response to your letters transmitting to the Federal Aviation Administration 
(FAA) the following recommendation reports: 

• Airman Certification System Working Group' s recommendation report, submitted 
to the Aviation Rulemaking Advisory Committee (ARAC) and approved on 
March 23, 2016. (The original tasking notice was issued on January 24, 2014 (79 
FR 4800, January 29, 2014).) 

• Materials Flammability Working Group's recommendation report, submitted to the 
Transport Airplane and Engine (T AE) Subcommittee, who approved on November 
4, 2015 and submitted to the ARAC and approved on December 17, 2015. (The 
original tasking notice was issued on January 14, 20 15 (80 FR 2772, January 20, 
2015).) 

• Rotorcraft Occupant Protection Working Group interim costs and benefits 
recommendation report, submitted to the ARAC and approved on March 23, 2016. 
(The original tasking notice, task 2, issued on October 30, 2015 (80 FR 68599, 
November 5, 2015).) 

I wish to thank the working group members who continue to provide resources to 
develop, review, and approve the recommendations. The industry-wide cooperation and 
engagement achieved through your leadership was necessary to produce the innovative 
recommendations presented in the report. 

I also wish to thank the T AE Subcommittee members and the ARAC members who 
reviewed and approved the recommendation reports. The recommendation reports and 
the other official documents were placed on the F AA's Committee Database Website. 



2 
Finally, I apologize for the tardiness of this letter. Due to the loss of our long-term focal 
point for committee matters, the tracking of these letters was dropped while we waited to 
bring on a replacement. 

The FAA considers this submittal of the recommendation reports from the Airman 
Certification System Working Group, the Materials Flammability Working Group, and 
the Rotorcraft Occupant Protection Working Group as completion of the original tasking 
notices. 

Sincerely, 

Director, Office of Rulemaking · 
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January 6, 2016 
B-H020-REG-16-TLM-02 

Ms. Lirio Liu 
Director, Office of Rulemaking, ARM-1 
Federal Aviation Administration 
800 Independence Avenue, SVV 
VVashington, D.C. 20591 

Lirio.liu@faa.gov 

The Boeing Company 
P.O. Box 3707, MC 09-76 
Seattle. WA 98124-2207 

Subject: ARAC Report, Materials Flammability VVorking Group Continuation of 
Task 

Reference: Tasking Notice, Federal Register Doc 2015-00749 (80 FR 2772, 
January 20, 2015) 

Dear Ms. Liu , 

On behalf of the Aviation Rulemaking Advisory Committee (ARAC), I'm pleased to 
submit the attached Materials Flammability VVorking Group Continuation of Task 
report. The ARAC Transport Airplane and Engines Subcommittee (TAE) accepted 
the referenced tasking which initiated a continuation of the Materials Flammability 
VVorking Group (MFVVG) based on recommendations in the working group's 
August 10, 2012 report to FAA. 

In TAE's submittal of this report to ARAC, it emphasized additional work should be 
completed prior to publishing draft new regulations. Further, aircraft and 
equipment manufacturers are willing to share detailed information that is critical to 
FAA's completion of cost and benefit analysis but is considered proprietary and 
therefore was not included in the MFVVG's report. The following additional points 
were emphasized by ARAC and TAE: 

1) Testing methodologies and associated pass fail criteria should be defined 
and documented prior to the release of the NPRM to enable industry to 
provide complete and accurate cost assessments for the proposed new 
rules. Ultimately this will promote industry compliance with the 
requirements. 

2) Draft guidance material and the NPRM should be released concurrently. 

mailto:Lirio.liu@faa.gov
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3) Both the guidance material and the preamble of the rule must clearly explain 
the application of Change Product Rule ramifications for inaccessible 
areas. For example, a substantial change to interior seating configuration 
should not lead to upgrading certification basis to include flammability 
requirements for inaccessible areas of the fuselage. 

The details within the report were agreed to by full consensus of the working group 
members and was approved by ARAC during its December 17, 2015 meeting. Due 
to the complexity of the issues, ARAC recommends continued collaboration 
between the FAA and industry, consistent with established guidelines and 
procedures. I want to thank the members of the Materials Flammability Working 
Group for their hard work and responsiveness to the FAA's request. 

Sincerely yours, 

Enclosure 
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Revision History 

Revision Description Date 
Original Original 2/20/2015 
1.0 Pre-Denver meeting 9/1/2015 
2.0 First full content draft 9/28/2015 
3.0 Draft with corrections and 

comments for WEBEX 
discussion 

9/30/2015 

3.1 Draft with corrections 
AFTER FINAL WEBEX 1 

10/01/2015 

3.2 Draft After Final WEBEX 2 10/5/2015 
4.0 FINAL - review before issue 10/7/2015 
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5 10/07/2015 Materials Flammability Working Group Continuation Task Report 

1.0 Executive Summary 

In 2010, the FAA proposed a new organization and structure for aircraft flammability regulations.  The 
Materials Flammability Working Group was charged by TAEIG within ARAC to review and evaluate 
the proposed new structure. The MFWG found many positives to the proposed new structure, but 
was concerned about the cost of implementation and change.  In January, 2015, TAEIG, acting on 
request of the FAA, initiated a continuation of the MFWG.  The main task was to quantitatively 
evaluate the proposed changes for cost impacts, for both increasing and decreasing costs.   

The working group was able to quantify many, but not all, cost increases and decreases.  Due to the 
incomplete nature of our estimates, we cannot say as a group what we expect the net effect of the 
proposed regulatory changes to be. Our work was all done looking at dollar costs of regulatory 
compliance.  We did not attempt to look at social costs, or "dollarize" social results from regulatory 
change. 

We have made and stated assumptions for each area of proposed changes, and provided our 
estimates of the impact. These estimates are quantitative wherever possible. Some are qualitative, 
where the group could not adequately assess either the proposed change, or the methods that would 
be required to meet the new regulation. 

The proposed change with the greatest potential to increase costs is the new inclusion of the 
inaccessible areas regulations.  The proposed changes with the most potential to reduce costs are 
the elimination of smoke testing, and the broader and simpler handling of exceptions to certification 
testing (small parts, listed parts, use of industry tests, etc.). 

Details of the cost impact for each area of the aircraft follow in Section 6.  Additionally, many of the 
members of the MFWG have volunteered to make quantitative but confidential information available 
to the FAA if requested. 
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2.0 ARAC Background 

The Aviation Rulemaking Advisory Committee (A R A C) was formed in 1991 to provide information, 
assistance and advice to the FAA to support rulemaking. ARAC is made up of representatives from 
stakeholders in aviation. The FAA has sole responsibility to task ARAC with work to be done. 

When ARAC is given a task by the FAA, they meet and decide whether or not the task is one they 
can accept. If the task is accepted, it is published in the Federal Register and ARAC forms a working 
group to develop the information and recommendations requested by the FAA. 

The FAA proposed, and ARAC accepted in 2010, the formation of the Materials Flammability Working 
Group (MFWG), to review restructuring of flammability regulations.   

In 2014, the FAA proposed the continuation of the MFWG to look at the cost impact of the potential 
changes. The task was accepted, and published in the Federal Register in January, 2015.  
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7 10/07/2015 Materials Flammability Working Group Continuation Task Report 

3. Tasking 

The Materials Flammability Working Group is tasked to:  

3.1. Review the Materials Flammability Working Group Recommendation Report dated July 9, 
2012 and submitted in August 2012, along with subsequent research results to be provided to 
the Materials Flammability Working Group by the FAA. 

3.2. Provide quantitative cost data for each recommendation, if applicable, along with assumptions 
and rationale for the cost data. The FAA will provide key assumptions to assist with cost 
estimation. 

3.3. Provide quantitative economic benefit data for each recommendation, if applicable. 

3.4. Provide service data regarding incidents (precursors) or accidents related to materials 
flammability that would be mitigated in the future by implementation of each recommendation.  

3.5. Develop a report containing recommendations on the findings and results of the tasks 

explained above. 


3.5.1. The recommendation report should document both majority and dissenting positions on 
the findings and the rationale for each position.  

3.5.2. Any disagreements should be documented, including the rationale for position and the 
reasons for the disagreements.  

3.6. The Materials Flammability Working Group may be reinstated to assist the ARAC, through the 
TAE Subcommittee, by responding to the FAA’s questions or concerns after the 
recommendation report has been submitted. 
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4.0 Working Group Members 

Member Company 

Becky Wulliman Johns Manville 
Blaklee Bohannan American Airlines 
Cheryl Hurst American Airlines 
Cheryl Miner FAA 
Chris Schofield Transport Canada 
Dan Slaton Boeing 
David Baker  Schneller 
David E Lucas Textron 
Ed Nixon Gulfstream 
Enzo Canari  EASA 
Gicela Zambon Guarnieri Embraer 
Francisco Rezende Embraer 
Gilberto Niitsu Embraer 
Ingo Weichert Airbus 
Jean-Claude Lerminiaux Dassault 
Jean-Francois Petit Airbus 
Jeff Gardlin FAA 
Jeff Smith Gulfstream 
Jim Davis AccuFleet 
Matt Marks SABIC 
Matthew Anglin Boeing 
Monique le-Roux Zodiac Aerospace 
Panade Sattayatam Zodiac Aerospace 
Perry Riggenbach Schneller 
Peter Busch Airbus 
Phuong Ta UTC 
Raki Islam Zodiac Aerospace 
Ralph Buoniconti SABIC 
Richard Hill FAA 
Rick Anderson  Schneller 
Robert Trimble Zodiac Aerospace 
Scott Campbell Zodiac Aerospace 
Serge Le-Neve DGA 
Sonja Reents Airbus 
Steve Reich  BEAerospace 
Thomas Krause Airbus 
Thomas Livengood BEAerospace 
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9 10/07/2015 Materials Flammability Working Group Continuation Task Report 

5.0 Meeting Schedule 

DATE LOCATION 

January 26-27, 2015 Phoenix 
February 23, 2015 Huntington Beach 
June 1-2, 2015 Bremen 
September 1-2 Denver 

The group met at sites in both North America and Europe. There were also numerous online 
conferences, conference calls, and websites upon which the group shared and exchanged ideas. 
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6.0 Working Group Recommendation Report 

6.1. REVIEW OF ORIGINAL TASKING REPORT 

FROM THE ORIGINAL REPORT (per 3.1 above): The flammability regulations governing 
transport type aircraft have primarily been developed on a reactive basis. As accidents and incidents 
have occurred, their causes have been investigated, and regulations have been put in place to avoid 
a recurrence of the prior failure, and to mitigate post accident hazards.  The current regulations are a 
patchwork of changes that have evolved over time when new issues have arisen.  Flammability 
requirements have become increasingly complicated, sometimes conflicting, and occasionally 
incomplete or obsolete for dealing with current aircraft.  The FAA and the aviation industry have been 
struggling with the increasing cost and complexity of demonstrating compliance with the current 
flammability regulations. 

To address this issue, the FAA proposed a new approach for flammability regulations. This new 
approach is an attempt to move from a reactive set of regulations to a proactive safety framework. 
The FAA proposal is to completely rewrite and update the existing flammability regulations.  The 
current regulations are found in different paragraphs of 14 CFR part 25.  The new structure 
consolidates flammability regulations from various places in the CFR, and puts them into § 25.853 
and the associated appendix F. This effort applies only to flammability requirements within the 
typically pressurized portion of the aircraft; the separate requirements for specialized areas (e.g. wing 
tanks, engines, etc.) are not contemplated in this proposed revision.  The new FAA approach to fire 
safety regulation is threat-based. It attempts to base the flammability performance for different parts 
of the aircraft upon realistic threats that could occur in-flight or in a post-crash environment.   

The proposal is to design a coherent structure for flammability regulations. The result should be an 
organized framework into which the current flammability requirements can be placed.  This structure 
should also accommodate future materials and systems, providing a logical place for any new 
requirements, and a clear statement of what performance will be expected in each area of the aircraft.   
This organized basis for regulating the flammability of aircraft components is designed to avoid future 
incidents and accidents, and effectively mitigate the hazards of a post crash fire.  The new approach 
orients the regulations to proactively avoid or mitigate the effects of future in-flight incidents and 
accidents, rather than reactively adding regulations after incidents and accidents have occurred. 

The proposed approach is a new regulatory philosophy which divides the threat based safety 
requirements into two operational regimes: in-flight and post-crash. The in-flight regime includes all 
normal operational phases for the aircraft, including taxi, takeoff, cruise and landing. The objective is 
to ensure that fire threats do not present a direct hazard to the occupants and allow the safe flight, 
landing and potential evacuation of the aircraft.  The post crash regime assumes a post-incident 
environment where at least some of the occupants have survived.  The objective is to sustain 
survivable conditions long enough to evacuate the aircraft.  

Each condition is detailed below, with the applicable test.  Tests marked with an asterisk (*) are not 
yet fully defined. 
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11 10/07/2015	 Materials Flammability Working Group Continuation Task Report 

6.1.1. 	For the in-flight regime, the aircraft is divided into the appropriate zones: 
6.1.1.1. 	 Accessible areas within the cabin. The TSA controls materials carried on by the 

occupants. All components/materials are tested using a range of test methods to 
ensure the necessary level of fire resistant performance.  The probability of ignition 
and flame propagation in the cabin is low.  The occupied cabin also allows for active 
detection and suppression.  Since the large panels and seats in the cabin must meet 
stringent post crash fire requirements (panels: Heat Release for 20+ passenger 
aircraft, and 60 second BB for 19 and less passenger aircraft; seats: Oil Burner), they 
are highly fire resistant. Tests: BB (Bunsen Burner) 

6.1.1.2. 	Areas that are non-accessible.  There are a large number of potential ignition 
sources and the size of the ignition source varies.  Tests: BB, IRP (Insulation 
Radiant Panel), VFP * (Vertical Flame Propagation) 

6.1.1.3. 	 Waste containment receptacles. The likelihood of an ignition source is high due 
to illegal smoking and the disposal of flaming or near flaming materials on the 
commercial aircraft (or legal smoking if permitted). Tests: BB, FC (Fire Containment) 

6.1.1.4. 	Cargo compartments.  The likelihood of ignition sources is high and the size of 
the fire can be large due to the less controlled nature of cargo. Likelihood of detection 
is good due to detection systems. Ability to mitigate varies depending on the 
classification of the cargo compartment and the fire suppression systems. With 
respect to a fire threat, there is minimal proximity to occupants, but higher proximity 
to flight critical systems, though aircraft design considerations enforce extensive 
critical system separation. Tests: BB, COB (Cargo Oil Burner) 

6.1.2.In the post crash regime, the threat is a large fuel-fed pool fire. The 
objective is to provide adequate evacuation time. This requires: 

6.1.2.1. 	 Protection for escape equipment.   This brings in to the actual regulations the 
testing currently done to support TSO approval for evacuation slides.  By setting a 
threat based standard for this type of equipment, expectations are set for any future 
evacuation aids. Tests: Slide Radiant Panel (SRP) 

6.1.2.2. 	 Limiting flame penetration into the passenger cabin.  For aircraft with 20 or more 
passengers, protection will be provided which keeps the pool fire outside the cabin 
for a period of time. This protection is proposed regardless of the method used to 
provide it, so that methods other than the currently-mandated insulation will be held 
to a consistent performance level. Tests: BT (Burn Through) 

6.1.2.3. 	 Limiting flame spread within the cabin due to the involvement of cabin materials.  
The large exposed interior panels and seating systems must not become heavily 
involved in the fire until evacuation has been achieved.  Tests: BB, HR (Heat 
Release), ST (Smoke Test: while considered in the original report, it is assumed in 
this report that the smoke test will be eliminated), SOB (Seat Cushion Oil Burner), 
MOB (Magnesium Oil Burner) 
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12 10/07/2015 Materials Flammability Working Group Continuation Task Report 
On August 27, 2010 [75 FR 52807], the FAA proposed the initial task, for ARAC to consider the 
merits and make recommendations for improvement of the approach outlined above.  

The Materials Flammability Working Group completed the task, and the ARAC submitted the 
recommendations to the FAA in August 2012. The Materials Flammability Working Group believed 
the proposed threat-based organization for the flammability regulations was logical, practical and a 
more effective framework for regulation going forward than the current published regulations. The 
Materials Flammability Working Group believed the resulting regulation draft, along with appropriate 
advisory material, would ultimately be simpler and more easily understood and enforced. In order to 
evaluate whether to proceed with rulemaking to implement the recommendations, the FAA proposed 
this continuation tasking. The MFWG is to provide cost and benefit data associated with 
implementation of the proposed new regulatory structure. 
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13 10/07/2015 Materials Flammability Working Group Continuation Task Report 

6.2. FRAMEWORK FOR COST AND BENEFIT ANALYSIS 

These changes, while providing a more logical structure for safety regulations, will affect costs to the 
industry. The working group has attempted to determine the cost/benefit impacts from each area, as 
specified in the Tasking 3.2 and 3.3  Ultimately, these two tasks are combined, with discussion 
detailing new costs and cost increases, and cost decreases.  In development of the impact, we 
considered the following structure: 

6.2.1 Development Costs 
New Test Equipment (Development) 
New Material/Specification Development / Revision of Current Specs due to new 
requirements. 

6.2.2. Non-recurring Costs 
New Test Equipment (Purchase and Production Approved) 
New Design Development 
New Methods of Compliance 
Regeneration of Existing Flammability Certification Data (Existing materials/designs) 
New Certification Data (New materials/designs) 

6.2.3. Recurring Costs 
Material/part cost. 
Weight increases – airline operational cost 
Customer Introduction Certification Requirements 
Maintaining Separate Requirements, Documentation, and Test Data for In-Production 
Airplanes vs. New Certification Basis Airplanes 
Testing Reliability 
Unclear Initial Requirements and Guidance Materials Could be Costly 

6.2.4. Cost Decreases (Benefits): 

Simplified test methods and requirements 

Simplified compliance activities/reports, reduced documentation 

Reduced Testing 

Hierarchy testing
 
Robust AC Guidance 

Approved Materials list 

Use of Industry Test Data 
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6.3. FAA NOTES ON IMPLEMENTATION OF THE CHANGES 

As discussed in 3.2, the FAA has provided certain assumptions to the ARAC that industry can use in 
estimating cost increases and reductions: 

6.3.1. The proposed NPRM generally tracks the ARAC report with the additions noted below. 
That is, the applicable requirement will be determined by the expected fire threat (not 
material type, or description) 

6.3.2. The smoke emissions test is no longer a requirement 

6.3.3. Items near (~15”) the floor are not subject to heat release; items that extend to the floor 
and above the ‘near’ dimension would be subject to heat release if large enough.  Seats, 
including pod shrouds require further consideration, which may reduce that height. 

6.3.4. Pass/fail methodology (80% of test articles must pass, not average values) will be 
consistent across test methods 

6.3.5. The materials that nominally pass the current standards will continue to pass the 
improved version of those standards (specifically oil burner, heat release, Bunsen burner). 
That is, the current methods could continue to be used if that is more economically viable 
than using the improved method. Data from the prior method could be used to show 
compliance, even if the new method was used to generate  new data. 

6.3.6. All seats and berths would be covered by the oil burner test for cushions (e.g., no 
exclusion for flight crew seats) 

6.3.7. Special conditions for large surfaces on seats would go away because the rule would 
directly cover them 

6.3.8. Materials/parts/etc. currently only requiring horizontal testing will be substantiated by 
analysis, or as a class of ‘not significant’ part. Data from the horizontal test can be used to 
support this; that test data could be from engineering tests. 

6.3.9. There is a hierarchy of tests. Parts meeting a stringent test will not require (additional) 
testing with a less stringent test 
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15 10/07/2015	 Materials Flammability Working Group Continuation Task Report 
6.3.10. 	 New tests (vertical flame propagation) will exist for wiring, ducting and composite 

fuselage structure with the severity based on the 4”X4”X9” foam block; at this time, those 
are the only parts/components that would be subject to requirements for ‘extensively used 
materials’ in inaccessible areas (composite structure is already addressed by special 
condition, so this is a replacement).  The back faces of sidewalls, floors, ceilings, cargo 
liners would not require a vertical flame propagation test if common aircraft 
materials/construction 

6.3.11. An ‘approved’ wire list such as in AC 43-13 will continue to exist 

6.3.12. 	 Vertical Bunsen burner tests would only measure burn length (but still require 
that materials self-extinguish, including drips/puddles) 

6.3.13. 	 Many parts currently requiring 12 second Bunsen burner tests, could be 
substantiated with UL-94 V-0, or through analysis with some supporting data 

6.3.14. 	Burnthrough requirements would remain as is, including MOC's. But would 
account for other methods so no ELOS would be needed. 

6.3.15. 	 Seat cushion requirements would remain as is with additional guidance to 
simplify things like headrests, footrests and thin cushions 

6.3.16. 	 Flammability requirements currently applicable to cargo compartment liners will 
continue to apply. Cargo compartment liner special requirements currently now levied on 
Class E compartments would continue to apply and be codified in the regulations.   

6.3.17. All test method details are in advisory materials, i.e., not in appendix F. 

6.3.18. 	 Fabric on a seat that has been successfully tested to the oil burner does not 
require additional testing, even if it is used elsewhere on the seat (the ‘surface’ of a 
panel.) 

6.3.19. 	 Parts that do not require testing can be summarized by process and internal 
(company) documentation, and would not require item-by-item formal certification reports. 
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6.4. COST IMPACT BY AREA 

Sections 6.1.1 and 6.1.2 show the types of testing required in each area of the aircraft to assure the 
required level of safety. Each area of the aircraft has testing requirements in order to assure the in-
flight and post-crash safety levels are maintained.  We studied each area of the aircraft, considering 
how the proposed changes would affect the costs of showing potential future compliance.  We 
considered both in-flight and post-crash scenarios for each area of the aircraft when estimating the 
impact on cost. 

An important area of cost reduction comes when the compliance documentation requirements are 
reduced, and when compliance testing is reduced.  A concept very important to the overall cost 
reduction is how exceptions from regulatory compliance testing are handled.  Section 6.6 discusses 
exception handling. Broadly, terms used in this document refer to: 
	 Class 1 items - items (typically very small) that do not need to be tested because their 

flammability performance is not expected to affect safety.  Importantly, the documentation for 
these parts is very limited. 

 Class 2 items - still typically quite small, the flammability performance of these items has a low 
impact on safety and can be documented using industry tests, as opposed to regulatory tests. 

 Class 3 items - items for which there is no substitute due to the performance demands of the 
application. 

Items may be allocated to Class 1-2-3 if they meet specific dimensional criteria or via lists provided in 
advisory material. 

6.4.1. Accessible Areas (Excluding Seats)  - In flight and Post-Crash 

The Interiors (less seats) team evaluated the proposed rule changes and assumptions as 
described in 6.3, relative to the accessible areas of the aircraft for aircraft cabin capacities 
of less than 19 passengers as well as those with capacities of 19 and over.  The review 
covered both the In Flight & Post Crash conditions. 

Our overall analysis determined a net cost reduction to the industry, assumed to be at a 
point in time when all operated aircraft are compliant to the new requirements.  This 
analysis is simpler than trying to estimate the cost one newly type certificated airplane at a 
time since most industry data is difficult to separate by airplane model.  While cost 
reductions will begin to be seen as aircraft programs begin to use the new rules, the cost 
reductions will ramp up over time to eventually reach the levels estimated here.  We did 
not try to model or forecast what the rate of change would be.  We did not estimate the 
potential cost impact from the possibility that the proposed changes might be allowed for 
existing aircraft programs. 

Table 6.4.1.1 below summarizes the overall cost trends.  The subsequent paragraphs will 
discuss the assumptions from 6.3 which were determined to provide either a cost 
reduction or cost increase in relation to how compliance is found today.  Items & 
assumptions which were found to have a neutral impact on cost will not be included in this 
discussion. 
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17 10/07/2015 Materials Flammability Working Group Continuation Task Report 
6.4.1.1. General Interiors (less seats) cost summary 

Assump‐

tion # 
Assumption 

Flight 
Scenario 

Develop 
ment 
Cost 

Non‐

recurring 
Cost 

Recurring 
Cost 

Weight 
Impact Comments 

2 
The smoke emissions test is no longer a 
requirement In‐flight 

N/A N/A N/A N/A 

Postcrash 

3 

Items near (~15”) the floor are not subject 
to heat release; items that extend to the 
floor and above the ‘near’ dimension would 
be subject to heat release if large enough. 
Seats, including pod shrouds require further 
consideration, which may reduce that 
height. In‐flight 

N/A N/A N/A N/A 

Postcrash 

4 Pass/fail methodology will be consistent 
across test methods In‐flight 

These cost impacts may not materialize since 
Assumption 5 allows current test methods to 
be used in the future. 

Postcrash 

These cost impacts may not materialize since 
Assumption 5 allows current test methods to 
be used in the future. 

5 

The materials that nominally pass the 
current standards will continue to pass the 
improved version of those standards 
(specifically oil burner, heat release, Bunsen 
burner). That is, the current methods could 
continue to be used if that is more 
economically viable than using the 
improved method. Data from the prior 
method could be used to show compliance, 
even if the new method was used to 
generate new data In‐flight 

If FAATC test development projects to improve 
test repeatability result in equivalent test 
methods (same pass/fail critieria), there could 
be some cost savings. Not considered to be 
large. 

Postcrash 

If FAATC test development projects to improve 
test repeatability result in equivalent test 
methods (same pass/fail critieria), there could 
be some cost savings. 

6 

All seats and berths would be covered by 
the oil burner test for cushions (e.g., no 
exclusion for flight crew seats) In‐flight 

N/A N/A N/A N/A 

Postcrash 

Costs could be minimized: see assumptions 
below. 

8 

Materials/parts/etc. currently only requiring 
horizontal testing will be substantiated by 
analysis, or as a class of ‘not significant’ 
part. Data from the horizontal test can be 
used to support this; that test data could be 
from engineering tests. In‐flight 

The cost impacts are assumed to be small, but 
some level of initial process development is 
needed to potentially gain small recurring 
costs. 

Postcrash N/A N/A N/A N/A 

12 

Vertical Bunsen burner tests would only 
measure burn length (but still require that 
materials self‐extinguish, including 
drips/puddles) In‐flight 

Postcrash Applicable to airplanes less than 19 PAX 

13 
Many parts currently requiring 12 second 
Bunsen burner tests, could be substantiated 
with UL‐94 V‐0, or through analysis with 
some supporting data. In‐flight 

Cost benefits are moderate, but until the 
specific process is defined by guidance, it is not 
clear on the cost benefit from changing from 
the current formal compliance processes of 
testing/similarity to a process that allows 
analysis with supporting engineering data. 

Postcrash N/A N/A N/A N/A 

19 

Parts that do not require testing can be 
summarized by process and internal 
(company) documentation, and would not 
require item‐by‐item formal certification 
reports. In‐flight 

These cost benefits are believed to be 
significant. 

Postcrash N/A N/A N/A N/A 
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6.4.1.2. In-Flight Threat 

General Remarks 
For the in-flight fire threat, the group generally agreed that there can be substantial 
differences in the cost impacts relative to the cabin size.  Therefore, for assumptions 
where cabin size affects the cost impact comments will separately address cabins with 
19 or less passengers  & those with 20 passengers or greater. 

Some Working Group members have prepared specific quantitative cost benefit 
assessments that are proprietary, but can be shared directly with the regulators. 


Assumption 6.3.4- Pass/fail methodology will be consistent across test methods. 

While difficult to determine the cost impact purely on revising the pass/fail criteria to the 

proposed 80% pass standard, the team identified the greatest cost increases 

associated with this change to be the number of samples needed to be fabricated (e.g. 

5 samples instead of the 3 that are currently the standard) to ensure the greatest 

success to meet schedule. Impacts to the different cabin sizes are noted below: 


Commercial Seat Testing (20 or more PAX); Some test regimes this could lead to the 

industry exercising the business decision to fabricate more (at least two additional) 

samples to protect schedule in complying with an 80% pass rate.  


Large Commercial (20 or more PAX); generally, the number of Bunsen burner samples 

would not be affected given high success rates passing burn length.  This would 

generally result in an insignificant cost increase." 


Biz Jet (19 or less PAX); With regard to the Bunsen burner testing required for 19 or 

less PAX in lieu of 20 or more PAX heat release test requirement and it impact on 

testing of custom dress coverings such exotic woods, fine leathers, which amounts to, 

on average, 50 Bunsen burner tests per shipset/delivery, and like previously stated for 

Commercial Seat Testing, the Biz Jet industry would also exercise the business 

decision to fabricate more (at least two additional) samples to protect schedule in 

complying with an 80% pass rate for both Bunsen burner and Oil Burn testing. Impact to 

Bunsen burner testing will be mitigated by relaxing the after flame requirements 

resulting in substantial cost savings to the Biz Jet fleet. However the Oil burner (Seat 

testing) would remain negatively impacted resulting in cost increases to the Biz Jet fleet. 


Assumption 6.3.5- The materials that nominally pass the current standards will continue to 
pass the improved version of those standards (specifically oil burner, heat release, 
Bunsen burner). That is, the current methods could continue to be used if that is more 
economically viable than using the improved method.  Data from the prior method could 
be used to show compliance 

The team interprets this to mean that the new test methods will be equivalent to the ones 
currently used. This means that the rule change will not purposely render obsolete 
commonly used materials today that pass the current standards and that use of materials 
acceptable by the current standards will still be accepted under those test methods. 
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19 10/07/2015 Materials Flammability Working Group Continuation Task Report 
Generally, this will result in a neutral/ cost reduction relative to the administrative work 
required to document compliance under the new regulation.   

Assumption 6.3.8- Materials/parts/etc. currently only requiring horizontal testing will be 
substantiated by analysis, or as a class of ‘not significant’ part. Data from the horizontal 
test can be used to support this; that test data could be from engineering tests. 

This change results in neutral/minimal cost reduction relative to administrative work 
required to document compliance under the new regulation.  It provides more flexibility to 
use analysis for class 3 parts.  The cost/benefit is neutral where previously tested data is 
applicable, but cost reductions will be realized when new data may be generated by an 
engineering test or other analyses may be used to substantiate various unique 
applications.  Since the details of how a “flammability analysis” would be performed have 
not been documented, this assumption could be a minimal cost increase or decrease 
depending on the complexity of the Showing of Compliance.   

Assumption 6.3.12- Vertical Bunsen burner tests would only measure burn length (but still 
require that materials self-extinguish, including drips/puddles) 

This change results in a cost reduction. The elimination of the after flame time Bunsen 
Burner requirement reduces risk to programs and increases material selection.  Type 
Certificate (TC) and Supplemental Type Certificate (STC) programs for aircraft with more 
than 19 passengers record several failures per year due to after flame time only  (even 
with compliant burn lengths with plenty of margin).  Costs for typical (10-20 per year) and 
non-typical instances (1-2 per year) are shown in Table 6.4.1.6.  Smaller business jet 
configurations can experience 50+ such typical occurrences due to usage of more exotic 
materials (also with very conservative burn lengths). 

Assumption 6.3.13- Many parts currently requiring 12 second Bunsen burner tests, could 
be substantiated with UL-94 V-0, or through analysis with some supporting data. 

This change generally results in a cost reduction.  Allowing for the use of engineering data 
for class 2 parts reduces time and administrative costs vs. testing per an FAA project, 
conformity, and witness.  UL94 V0, V1, V2 compliant materials such as PCBs can also 
substantially reduce costs of the materials used by the industry.  See Table 6.4.1.7. 

Assumption 6.3.19- Parts that do not require testing can be summarized by process and 
internal (company) documentation, and would not require item-by-item formal certification 
reports. 

This will result in a substantial cost reduction relative to administrative time spent 
preparing & FAA approval/review of insignificant items that have been determined not to 
require testing. Most group members estimate that not requiring class 1 parts to be 
shown in test plans/reports reduces technical research and administrative document costs 
by up to 40-50%. An analysis by one facility of a component manufacturer noted that 
2240 hours could have been saved in 2014 (56 test plans with an average of 40 hours per 
plan researching and documenting class 1 parts). This varies with the complexity of the 
system/assembly being evaluated. Significant Time is saved in reviewing the drawings for 
class 1 parts without considering quantities, spacing, material and manufacturer and then 
documenting in a report. Global drawings such as placard drawings won’t require tracing 
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20 10/07/2015 Materials Flammability Working Group Continuation Task Report 
every placard back to its installation substrate.  Thousands of electrical small parts can be 
reduced to a drawing review only. Test plan reviewers will also be able save significantly 
by not being required to verify quantities, material, spacing, manufacturer, etc- again just 
a drawing review will be acceptable. 

6.4.1.3. Post Crash Threat 

For the post crash fire threat, there were differences in the cost impacts relative to the 
cabin size. Therefore, comments below are separated into cabins with 19 or less 
passengers & those with 20 or more passengers. 

6.4.1.3.1. Cabins with less than 20 passengers: 

Assumption 6.3.4- Pass/fail methodology will be consistent across test methods  

The increased cost analysis presented by the seat group is would also be 
representative of cost increases for seat-oil burner samples to substantiate mattresses, 
ottoman and other misc. applicable cushions that are applicable to airplanes with 19 or 
less passengers. 

Assumption 6.3.5 The materials that nominally pass the current standards will continue 
to pass the improved version of those standards (specifically oil burner, heat release, 
Bunsen burner). That is, the current methods could continue to be used if that is more 
economically viable than using the improved method.  Data from the prior method could 
be used to show compliance 

Generally this could result in a cost reduction, but until the modified test methods are 
validated to be equivalent with less variability, it is difficult to predict the cost benefits. 
Since the current test methods will continue to be acceptable, this is at least cost neutral 
at this time. Refer to the comment in the In-flight section. 

Assumption 6.3.6- All seats and berths would be covered by the oil burner test for 
cushions (e.g., no exclusion for flight crew seats, lavs and crew rest) 

As this is not currently a compliance requirement, addition of this regulation would result 
in a cost increase. The team assumed that this would require seat oil burner testing for 
components (mattresses, misc non seat applications).  Additionally costs associated 
with redesigning existing/new components will accrue additional costs for engineering, 
planning, materials and production. These costs could be substantially reduced if the 
foam/foam-fire block system for these type of components may be tested to the seat oil-
burner test and the dress cover tested separately to a 12-second vertical Bunsen burner 
test. 
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21 10/07/2015 Materials Flammability Working Group Continuation Task Report 
Assumption 6.3.9- There is a hierarchy of tests. Parts meeting a stringent test will not 
require (additional) testing with a less stringent test 

This should result in either no change, or a cost reduction.  As mentioned above in 
6.3.6, costs could be substantially reduced if any foam/foam-fire block system for 
components may be tested to the seat oil-burner test, and the dress cover tested 
separately to a 12-second vertical Bunsen burner test.  

Assumption 6.3.12- Vertical Bunsen burner tests would only measure burn length (but 
still require that materials self-extinguish, including drips/puddles) 

Results in substantial cost reduction.  Refer to the comments in the In-Flight section. 

6.4.1.3.2. Cabin with 20 or more passengers: 

Assumption 6.3.2- The smoke emissions test is no longer a requirement 

This regulatory change results in the largest cost reduction as it eliminates an entire test 
regimen. The team surveyed the major manufacturers, OEM’s, and test houses to obtain an 
estimated annual cost to the industry of meeting the current smoke density requirements.  This 
study returned an annual $42.8M  current industry fleet-wide cost expenditure due to this testing 
for thousands of aircraft, the details of which can be found in Table 6.4.1.4.  This dollar amount 
will have to be scaled by the FAA as part of the cost/benefit calculations so it can be compared 
to other costs that are determined for implementation of a single aircraft model/program.  The 
data also includes quality assurance  and non-regulatory testing for completeness, although this 
is cost is not specifically certification costs and is managed by the industry in various ways that 
may or may not change in the future.  Data collected generally represents tests run in 2014 and 
may represent a peak year for testing due to several new aircraft models being introduced into 
service. However, with more airplanes being produced and many airlines continually upgrading 
their fleets it is believed the numbers are generally representative.  As a note, the industry is in 
support of implementing the cost benefits of this revised regulation into production programs. 
 The administrative costs of implementing only portions or paragraphs of the new regulation into 
production programs needs to be streamlined by the regulators to capture these industry cost 
benefits promptly.  

Assumption 6.3.3 – Items near (~15”) the floor are not subject to heat release; items 
that extend to the floor and above the ‘near’ dimension would be subject to heat release 
if large enough. Seats, including pod shrouds require further consideration, which may 
reduce that height. 

This regulatory change will result in a substantial cost reduction as it eliminates 2 testing 
requirements, Heat Release & Smoke Density(if assumption 12 is not included in the 
new regulation). Additional benefits from this change may result in the use of 
alternative materials assuming they are tested and analyzed by the end-user for use in 
their specific applications.  Reference Figure 6.4.1.5 for member research. A SABIC 
Report is available to regulators under separate cover. 
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Assumption 6.3.4 - - Pass/fail methodology will be consistent across test methods  

Generally results in a cost increase. While difficult to determine the cost impact purely 
on revising the pass/fail criteria to the proposed 80% pass standard, the team identified 
the greatest cost increases associated with this change to be the number of samples 
needed to be fabricated to ensure the greatest success to meet schedule.  The 
increased cost analysis presented by the seat group is representative of cost increases 
for seat-oil burner samples to substantiate mattresses, ottoman and other misc. 
applicable cushions. The increase in the number of Heat Release test specimens 
would cost approximately $28 x number of test sets (10,050 sets per regulatory smoke 
test analysis per year)= $281K based on industry retail data for a ½” thick honeycomb 
panel with a decorative laminate. This value is reduced to approximately $14 per 
number of sets if the smoke requirement is eliminated as proposed [$140.5].  This 
stated, more studies would need to be conducted to determine how an HRR 80% pass 
criteria would impact constructions currently being used that may have passed by 
simple average and ensuring that the number of failed samples do not exceed the 
number of passing samples. 

Assumption 6.3.6- All seats and berths would be covered by the oil burner test for 
cushions (e.g., no exclusion for flight crew seats). 

As this is not currently a compliance requirement, addition of this regulation for large 
airplanes with 20 and over passengers would result in a cost increase.  Refer to the 
comments in the Cabins with less than 19 passengers section for Post Crash- the cost 
increase would be applicable to all part 25 airplanes. 

Assumption 6.3.9- There is a hierarchy of tests. Parts meeting a stringent test will not 
require (additional) testing with a less stringent test  

This change results in a cost reduction due to the elimination of the less severe testing.  
In Flight fire requirements would be substantiated by higher requirements for Post 
Crash substantiation, reducing the administrative time to document & FAA compliance 
finding activities of multiple tests against the same material construction.  Most 
commonly, constructions substantiated by heat release testing can reduce the number 
of Bunsen burner tests, but would be difficult to remunerate since multiple methods of 
compliance (MOCs) such as the FAA Policy Statement already significantly reduce 
Bunsen burner testing. 
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Rate    / Hr Time  (hrs)  Cost ($)  
Planning $65.00 0.25 $16.25 

$835.89 Material* 
Manufacturing* $55.00 1 $55.00 
Inspection $100.00 0.25 $25.00 

 Operator Time $560.00 0.5 $280.00 
 UM Witness $120.00 0.5 $60.00 

Data  Sheets $80.00 0.25 $20.00 
 Test Report $120.00 0.25 $30.00 
 UM Approval $120.00 0.25 $30.00 

Total 3.25 $1,352.14 
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6.4.1.4. Summary of Cost Reduction Eliminating the Smoke Test (below) 

Costs Per Test 

QTY Tests Per Year
 
Lab Type Size Qty / Yr 

Lab K Lab M 300 
Lab J Com L 846 
Lab H Lab L 812 
Lab Z Com L 817 
Lab D Lab S 150 
European Lab 1 Lab L 600 

European Lab 2 Lab M 250 
European Lab 3 Lab M 350 

Lab S Mtl M 300 

Est. Small Lab (5) Misc S 375 
Est Medium Lab (5) Misc M 1500 
Est Large Lab (5) Misc L 3750 

Total Qty 10050 
Avg Qty of Tests 419 

Total Hours 32663 
Total Costs $13,589,024 
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QTY Tests Per Year ‐ TC (Certification) 
Lab Type Size Qty / Yr 

Boeing OEM L 600 

Total Qty 600 
Total Hours 1000 

Total Costs $811,285 

QTY Tests Per Year ‐Quality Assurance Tests
 
Lab Type Size Qty / Yr 

Lab H Lab M 2438 
Lab S Mtl L 4000 

Total Qty 6438 
Avg Qty of Tests 3219 

Total Hours 8048 
Total Costs $28,439,801 

Total Yearly Costs
 
Total Hrs 41710 
Total Cost $42,840,109.37 

6.4.1.5. 	 Group Member Research Supporting Assumption 6.3.3: Items near (~15”) 
the floor are not subject to heat release; items that extend to the floor and 
above the ‘near’ dimension would be subject to heat release if large enough.  
Seats, including pod shrouds require further consideration, which may reduce 
that height. (below) 

o	 A major aftermarket parts supplier estimated a 50-75% cost savings (material 
and processing) for high volume parts such as air grilles, rub strips, small 
shrouds, etc. 

o	 The highest volume items in the cabin located below the 15" line are lower 
sidewall panels and decompression air grilles. 

o	 A rough estimate of aftermarket pricing on these items is approximately $100. 
(OEM pricing for the same items tends to run 8-10X this cost). 

o	 There are approximately 50 such parts per aircraft in large commercial aircraft 
and 30 such parts per aircraft in smaller commuter aircraft. 

o	 Typical damage and replacement occurs at a rate of 20% per aircraft every 3­
5 years. 

FINAL	 24 / 78
 



 

                   

          

 
 

 

 
 

 

 

  
 

 

 
 

 

25 10/07/2015	 Materials Flammability Working Group Continuation Task Report 

o	 To cover these replacement requirements, a large airline such as American 
Airlines will inventory 200-300 parts per fleet type. 

o	 Therefore, the potential cost savings per airline fleet type per category would 
be $12.K. 

o	 Similar savings could be realized by OEM installers. 

6.4.1.6. 	Assumption 6.3.12:  Cost Impacts of After Flame Time Failures per Test 
Construction 

Typical Scenario: Failures during TC/ STC projects industry wide(10-20 per commercial 
transport/ 50+ per Business Jet projects per year).  Each event costs: 

Customer Coordination 3-4 hours 
Test Plan Change (Flammability 
Engineer) 

2 hours 

Test Plan Approval (DER/UM/FAA) 1 hour 
Request for Conformity (QA) 1 hour 
Sample inspections (QA/ FAA) 2 hours 
Test and Witness (Technician and 
Engineer) 

2 hours 

Engineering Change (Design Engineer) 4 hours 

Planning Change (Planner) 1 hours 
Procurement Activity (Supply Chain) 4 hours 

Expedite Fees $500 
Manufacturing to make new parts 2-20 hours 
Rework/ Replace failed materials/ parts 2-20 hours 

Non-Typical Scenario:  Failures that delay revenue service per year (1-2) 

Although not a common occurrence, when a certification requirement can not be met and it 
occurs very late in the design approval process, a delay to the aircraft delivery to the operator 
can add up to schedule disruption, cancelled trips, and lost revenue.  Lost revenue per trip 
cancelled ranges from $3K for smaller commuter aircraft such as an Embraer E190 to $87K for 
a wide body international aircraft like the Boeing B777-300 resulting from delayed return to 
service by operator after STC. 

6.4.1.7. Assumption 6.3.13: Class 2 Parts Cost Reduction 

Eliminating the following processes generates a typical 50%-90% reduction in the hours 
required. (based on a stand alone basis needing to test one construction at a time).  Both 
options (cert and non-cert tests) require material, manufacturing, verification of material build 
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26 10/07/2015 Materials Flammability Working Group Continuation Task Report 
up, a test and a data sheet. Schedule delays represent perhaps the largest hourly contributor 
for a test plan containing multiple class 2 parts.  Also, this assumption allows materials to be 
tested immediately and only once- no pre-burns before cert testing needed. 

FAA plan approval 1-2 hours 
Request for Conformity (RFC) 1 hour 
Inspection time & Forms 2 hours 
Witness time & Forms 1 hour 
Schedule delays waiting for plan 
approval, RFC, Inspections 

Days to weeks 

UL94 V0- Data saves conducting 
separate test 

.5 hour + sample costs 

6.4.2.Seating -In flight and Post Crash 

Overview: 

The seating group assessed the impact of the ARAC report and FAA assumptions on five 
types of seats: pilot/copilot, attendant, premium class, business class and economy class.  The 
data presented is from five specific case studies.  The proposed changes have an expected 
cost reduction for attendant, premium class and business class seating, but have and 
expected cost increase for pilot/copilot and economy class seating.  Major drivers for cost 
savings are elimination of smoke emissions testing and hierarchy of tests which will eliminate 
many vertical tests, as well as program disruptions that result when vertical tests occasionally 
fail. Pass/fail methodology consistency across all tests methods may have negative cost 
impact due to delivery schedules and material costs for most seating types.  In order to 
eliminate this negative cost effect, allowance to continue to use current compliance 
methodologies must be ensured through guidance. Removal of the heat release special 
conditions has a substantial initial negative cost impact to economy class seating due to 
numerous traditional seat components no longer being exempt.  Developing an industry 
standard will offset this negative cost impact long term (it is recommended that guidance be 
issued to allow the TSO holder to find compliance to heat release under the new rule.  This will 
result in efficiencies that will offset the negative impact). 

During this cost assessment, the seating group had uncertainty on the effect of tiling and 
spacing, seat TSO alignment, usage of engineering analysis and usage of existing data.  Since 
seats are numerous on aircraft and spaced together, small part exemption may not apply.  The 
seating group assumed that tiling assessment is NOT required between seat places, since 
there is space between seats, and tray tables are not tiled.  When calculating the size/area of 
small components on seats, dimensions are only additive if they have the same cross section 
of materials. The seat TSOs will need to be updated and AC developed for engineering 
analysis and existing data usage. Size criteria will also need to be finalized.   
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In the following sections the seating group assessed both non-recurring and recurring cost.  
Non-recurring cost are those incurred during the initial certification of a seat design.  Recurring 
cost are those incurred as follow-on certification of same seat design for the same seat model.  
Recurring cost include different color leathers, different color plastics, etc.  The costs assessed 
were only certification costs and did not include cost of continuous production such as lot 
testing. 

Savings evaluated were from direct cost and not indirect cost.  Saving from potential 
simplification with the elimination of HRSC and compliance found at the TSO level that may 
result from the new rule and associated guidance were not evaluated.   

Implementation in current production models:  The ARAC team would clearly like to implement 
cost savings efforts into current production programs as soon as possible, not only since there 
are cost savings but also since maintaining two separate certification processes results in 
additional costs associated with managing, training, and auditing two processes at the same 
time. 

6.4.2.1. Impact to Seating per FAA Assumptions 

The elimination of smoke emissions has a positive impact across all seating systems 
except pilot/co-pilot seating.  Pilot and Copilot seating are currently exempt from the 
existing smoke requirements. In the case studies provided, a specific attendant seat 
project can eliminate 5 smoke tests, Business Class and Premium Class seating can 
eliminate 25 smoke tests each and Economy Class seating can eliminate 3 smoke tests. 
These totals will likely vary depending on the specific seat design but could vary 
significantly.  

The exemption of items near the floor from heat release testing impacts Business Class 
and Economy Class seating. If items 15 inches from the floor are exempt from heat 
release testing, both seating systems will have some cost savings.  If there is no exemption 
from the floor, Economy Class seating will have a substantial cost increase.  This cost 
increase is due to composite seat pans with varying ply combinations and other designs 
under the seat that would now require heat release testing. 

The elimination of heat release special conditions for seats has a negative impact to 
Attendant, Business Class and Economy Class seating.  This will require testing of 
components that are currently considered traditional and currently exempt from heat 
release testing. Attendant seating is negatively impacted since attendant seats are 
currently considered traditional and exempt from heat release testing, but will require 6 
additional heat release tests with this new regulation in the specific case study presented.  
Business Class seating is impacted due to composite backrest requiring 8 additional heat 
release tests in the specific case study presented.  Economy Class seating is negatively 
impacted due to composite backrests, tray tables, end bays, armrest closeouts and video 
shrouds requiring 10 additional heat release tests.  There may be simplification in the 
compliance report process with the simplified heat release criteria (as compared to the 
HRSC requirements) that could further reduce the cost impact of seat certification.  
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The new regulation requiring all seat cushions to be oil burner compliant only negatively 
impacts Pilot/Copilot seating. These cushions have been exempt and will require 1 oil 
burner test in the specific case study presented.   

The hierarchy of testing has a positive impact across all seating systems.  The elimination 
of redundant vertical Bunsen burner tests due to the heat release hierarchy eliminates 150 
tests across all five seat types, in the specific case study presented. 

The elimination of horizontal Bunsen burner testing has a positive impact due to reduction 
in complexity of showing compliance. The seating group could not assign a cost due to 
confusion on how to use engineering data and analysis since the applicable guidance is 
unknown at this time. The seating group felt that development costs and non-recurring 
costs would increase, but recurring cost would decrease provided the analysis method can 
be quick, simple and easily explained in the future AC. 

The pass/fail methodology being consistent across all test methods has a negative impact 
across all seating systems. The biggest driver of this impact is the assumption that industry 
will choose to increase cushion test samples due to delivery schedules; i.e. companies will 
choose to build/test 5 cushion test article sets instead for 3 cushion test article sets which is 
currently the norm. This cost driver may be eliminated by holding costly materials (leather) 
in reserve for possible failures. Another opinion to this assumption is that there is a neutral 
impact initially since the current test methods and existing data can be utilized for showing 
compliance.   

The vertical Bunsen burner test only measuring burn length has a positive impact across all 
seating systems. The seating group could not assign a cost because testing would still be 
conducted to measure burn length and failure recovery costs are difficult to determine.  All 
seating suppliers have experience costs associated with materials failing to self-extinguish 
in the allot time. These costs include schedule impacts, material costs, testing cost and 
rework costs. 

The 12 second Bunsen burner test may be substantiated by UL-94 V0,V1, and V2 has a 
positive impact for Premium Class seating.  25 tests may be eliminated for Premium Class 
seating. Although no cost assessment was done for the other types of seats, there is 
potential to have some positive impact once the details of utilizing UL-94 V0, V1,and V2 
data is developed. 

The new wire test has no impact on seating systems since the wires in the cabin will be 
exempt from the new wire VFP test method requirement.   

6.4.2.2. Pilot and Co-Pilot Seating 

For pilot and copilot seating, the overall ARAC report and FAA assumptions have an overall 
negative impact to non-recurring and recurring costs. The most positive impact is due to 
hierarchy of tests. The most negative impact is due to all cushions being oil burner 
compliant. Pilot/Copilot cushions are currently exempt.  Material costs do not increase 
since pilot/copilot seats are currently constructed of materials that are compliant.   
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All other FAA assumptions have minimal impact.  The elimination of smoke emission and 
new heat release rules have no impact on pilot/copilot seating since these seats are 
installed in areas that are exempt.   

Pilot/Co-pilot Seats has the following overall impact summary per seat place for the specific 
case study presented: 

Non-Recurring: Cost increase $520  

Recurring: Cost increase $7120 

6.4.2.3. Attendant Seating 

For attendant seating, the overall ARAC report and FAA assumptions have an overall 
positive impact to non-recurring and recurring costs.  The most positive impact is due to 
hierarchy of tests. This allows the elimination of vertical Bunsen burner tests when 
materials have been tested in a cushion oil burner test or heat release test.  The cost 
savings from elimination of smoke emission testing is offset by the removal of the heat 
release special conditions for seats.  Attendant seats are currently considered traditional, 
and thus; are not required to meet heat release special conditions. 

Attendant Seats has the following overall impact summary per seat place: 

Non-Recurring: Cost savings $3532  


Recurring: Cost savings $2518 


6.4.2.4. Premium Class Seats (front of the aircraft) 

For Premium Seats, the overall ARAC report and FAA assumptions have an overall 
positive impact to non-recurring and recurring costs.  The most positive impact is due to 
elimination of smoke emissions tests and hierarchy of tests.  Using UL-94 V0, V1, or V2 
compliant materials in lieu of FAA 12 second Bunsen burner testing is also a cost savings.  
Although, the removal of heat release special condition has no measurable direct impact, it 
has the potential to lower the cost of compliance due to simplification of the seat analysis 
and the ability to assign the requirement to the TSO holder.  Pass/fail methodology 
consistency across all test methods has no impact since Premium Class seats have more 
recovery time.  The seat group did not identify any negative impacts to Premium Class 
seats. 

Premium Seats has the following overall impact summary per seat place for the specific 
case study presented: 

Non-Recurring: Cost savings $78150  

Recurring: Cost savings $78150 

NOTE: The presented case study is for an average Premium Class program where both 
similarity and testing are used to find compliance.  Premium Seat design are very unique. It 
is expected that variation in the cost savings can be very different than the specific case 
study presented. 
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6.4.2.5. 	 Business Class Seats with Composite Surrounding Shell (middle of the 

aircraft) 

For Business Class Seats, the overall ARAC report and FAA assumptions have an overall 
positive impact to non-recurring and recurring costs.  The most positive impact is due to 
elimination of smoke emissions and hierarchy of testing.  The most negative impact is due 
to elimination of heat release special conditions for seats. Pass/fail methodology 
consistency across all test methods also has a negative impact since multiple cushion 
combinations are required and recovery times are limited. 

Business Class Seats has the following overall impact summary per seat place for the 
specific case study presented: 

Non-Recurring: Cost savings $13185  

Recurring: Cost savings $4485 

6.4.2.6. Economy Class Seats (back of the aircraft) 

For Economy Class seats, the overall ARAC report and FAA assumptions have an overall 
negative impact to non-recurring and recurring costs. The most positive impact is due to 
the elimination of smoke emissions tests and hierarchy of testing.  The most negative 
impact is due to the elimination of heat release special conditions for seats and converting 
to the standard “large exposed surface area” criteria.  Economy Class seats are 
constructed of traditional components that are currently exempt for heat release testing.  
Composite backs/seats structure, video shrouds, and tray tables are some components 
that are currently exempt that would now require heat release testing. These components 
will have design development costs as well as non-recurring and recurring cost impacts. 
Pass/fail methodology consistency across all test methods also has a negative impact 
since multiple cushion combinations are required and recovery times are limited. 

Economy Seats has the following overall impact summary per seat place for the specific 
case study presented: 

Non-Recurring: Cost increase $25085  

Recurring: Cost increase $10260 

6.4.2.7. OEM Seat Cost Assessment 

The FAA provided a list of assumptions to the ARAC on January 28th, 2015, which included 
the following: 

“Special conditions for large surfaces on seats would go away because the 
rule would directly cover them.” 

As an OEM (Seat Installer), the following assumptions were used to develop the cost 
assessment for covering large surfaces on seats within the regulation:     
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	 Elimination of the SC will require new materials and designs be developed and these 
development costs will be borne by the seat suppliers.  The impact on Non-recurring 
and recurring costs on the OEMs should not be significant relative to the installation 
certification. 

 Seat manufacturers will likely have non-recurring and recurring cost impacts and 
may have weight impacts. 

 The Seat TSO shall be aligned to cover the new regulation requirements so that a 
TSO approved seat fully meets the new regulation requirements. 

 FAA and EASA regulations shall be harmonized. 
 The standard heat release requirements create unique aspects for seats (per seat 

place, spacing, tiling, etc…) and well developed Advisory Circular guidance is 
required so that seat suppliers are consistent with substantiation reports and 
regulatory groups are consistent in approving the seat to the TSO. 

Based on the above assumptions and using the current level of effort of certifying seats 
under the special conditions, the following OEM assessment is defined: 

Non-recurring Cost: 
Development and deployment of training and new processes will be required and 
coordinated with the seat suppliers.  The level of effort is considered moderately low 
relative to the overall certification of a new TC, but it will take effort and resources to 
develop the processes, coordinate with the suppliers, and develop/coordinate any new 
MoC’s and guidance. 

Recurring Cost: 
Currently the OEM reviews and approves the Special Condition substantiation for seats.  
For the new regulation, it is assumed the TSO is updated to align with the new regulation 
language, and thus the seat supplier will have responsibility for substantiation to get TSO 
approval. The recurring costs for OEMs associated with new customer introductions of a 
new type certification airplane program should be reduced assuming there is alignment with 
TSO and harmonization with EASA regulations.  The OEM will simply validate the TSO 
article is approved and only review and approve suppliers’ substantiation reports if there 
are areas not covered by TSO. The cost reduction saved per customer introduction 
compared to the level of effort the OEM does today under the special conditions can be 
provided separately by the OEMs.  

OEM Cost Assessment 
Development 

Cost 
Non‐recurring 

Cost 
Recurring 

Cost 
Weight 
Impact 

FAA Assumption: Special conditions for 
large surfaces on seats would go away 
because the rule would directly cover 
them. 

N / A N / A 
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6.4.3. Inaccessible areas, In-flight: 

Summary: 

The Inaccessible Area Team has completed the tasks as outlined in the ARAC re-tasking 
notice. The team has concluded that the cost impact associated with the in-flight inaccessible 
area new regulation is high.  Type certification of an all new aircraft model to the proposed new 
amendment level would be substantially more costly than it would be compared to using the 
flammability regulations that exist today.  A majority of the costs are the result of the following: 

-New testing and new material development and certification activities due to the more 
stringent test requirements for air ducting and electrical wiring/sleeving. 
-New compliance activities due to the new regulatory coverage for the inaccessible 
areas where there was not regulatory coverage before.  This includes new compliance 
test plans and reports, new conformed and officially witnessed tests, and new 
compliance documentation.   

6.4.3.1. Inaccessible Area Background: 

There are two types of fire threats: in-flight fires and post-crash fires.  Addressing the in-

flight fire threat is accident prevention, whereas addressing the post-crash fire threat is 

accident mitigation. 


In-flight fires have historically only been a direct hazard to the airplane when they begin in an 
area that is not accessible to a person with a hand-held fire extinguisher.  These areas either 
tend to be behind interior panels (such as behind sidewalls, floor panels or ceilings), or in 
cargo compartments. The principal risk with such fires is that they could grow and 
propagate, affecting critical systems and directly affecting occupant survivability.  
Consequently, the parts and materials of most concern are those that are most extensively 
used and could potentially be a path for fire propagation.  FAA research has determined that 
materials that self-extinguish and do not propagate a fire under stringent but realistic 
conditions provide an acceptable level of safety. In-flight fires occurring in areas that are 
readily accessible to a person with a hand-held fire extinguisher are still a concern, but are 
much less likely to evolve into a threat to the airplane 

Thermal/acoustic insulation covers a majority of the inaccessible area surfaces of a typical 
aircraft. Enhanced flammability regulations were adopted in the early 2000’s, and the FAA 
estimated that roughly half the potentially catastrophic in-flight fires would be mitigated over 
a 20 year period due to these enhanced regulations.  In order to more completely address 
the risk due to in-flight fire, the FAA has stated that the remainder of extensively used 
materials in inaccessible areas would need to be able to withstand the same in-flight fire 
threat as thermal/acoustic insulation. In particular, the materials of primary concern are 
electrical wiring, ducting, and composite fuselage structure.  Each of these could be 
“extensively used” in the meaning intended here depending on their specific usage, and 
could permit a fire to propagate inside the airplane depending on the materials and 
configurations used. Since the areas in question are not accessible, and there is no effective 
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way to actively fight a fire involving these materials, the flame propagation resistance of 
these materials is paramount in overall in-flight fire safety 

Except for thermal/acoustic insulation, the historical requirements for other inaccessible area 
materials were not threat-based, yet provide a relative fire performance.  FAA research has 
shown that the traditional Bunsen burner test methods do not represent a realistic fire threat, 
as they were intended to show relative flammability performance of materials and provide a 
minimum performance standard to be judged against.  In some cases the Bunsen burner 
tests may not discriminate between well performing and poor performing materials from a 
flame propagation standpoint, although the vast majority of materials currently used perform 
well. As established at the new proposed amendment, the same level of flame propagation 
performance will exist for the extensively used materials in inaccessible areas covered by 
this new regulation, using the threat developed for thermal/acoustic insulation as a reference 

The FAA has previously addressed the issue of nonmetallic fuselage structure with respect 
to in-flight fire safety through the use of special conditions.  The intent of the special 
conditions was to ensure that the use of nonmetallic or flammable metal structure did not 
reduce the level of in-flight fire safety that would have been provided with a traditional 
metallic fuselage. This new proposed regulation would now provide coverage for composite 
fuselage structure, eliminating the need for special conditions, and creates a new lab-scale 
test method – the Vertical Flame Propagation Test (VFP) to test extensively used composite 
fuselage structure, extensively used air ducting, and extensively used electrical wire and 
sleeving 

The backsides of many existing interior features (e.g., galleys, sidewalls, ceilings) could have 
fallen into the category of “extensively used” and could have technically been subject to the 
vertical flame propagation test requirement. However, based on the performance of these 
materials, both in service and in testing, and given the other flammability requirements they 
are subjected to, there is no reason to require tests for the portion of these parts in 
inaccessible areas. 

6.4.3.2. Inaccessible Areas Sub-Group Activities 

The main objectives of the original 2010 proposed revision and consolidation were to 
establish threat based flammability performance requirements that will 

 Provide simpler regulations. 

 Simplify compliance demonstrations. 

 Maintain or improve aircraft safety in fire related incidents. 
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6.4.3.2.1. Providing simpler regulations: 

At this time it is not clear if the new regulations will be simpler.  The existing regulations 
are well known and have been used for many years, and the inaccessible area 
regulations are new.  The new inaccessible area regulations create a new system of 
classification that did not exist before – Class 1, Class 2, Class 3, and Extensively 
Used. Depending on the final regulation language and accompanying guidance 
material, it’s possible the regulation will be easier to understand. 

In order to better understand the meaning and impact of the new classification system 
based on assumptions provided, the sub-group created a table that lists the material 
type, size, and test requirement.  The draft table is found in 6.6.2.  The definitions are 
still in work, particularly the definition of extensively used.  At this point the sub-group is 
not able to determine if the regulation will be simpler than the existing regulation to 
understand and use. See Exhibit 6.4.3.xx for example of air ducting and how the 
various classes are used. 

6.4.3.2.2. Simplify compliance demonstrations:   

The sub-group, and the full ARAC, has spent a significant amount of time discussing 
that compliance demonstrations (showing compliance to the regulations) accounts for a 
majority of the cost of compliance.   This is the most important aspect of the new 
regulations.   

Class 1 parts - The ARAC has discussed at length the simplification of compliance 
demonstrations for Class 1 parts. If this was simplified, or eliminated on the basis of the 
size criteria only, this would reduce the cost impact of the new regulation to industry.    

Class 2 parts – The new regulation will allow for the use of industry specifications and 
test data to show that a material is self-extinguishing under specific test methods, in 
addition to the currently mandated FAA test methods.  The regulation will also eliminate 
the need for these tests to be certification tests for this class of part.  It will depend on 
how the final FAA guidance on compliance showing for Class 2 parts states industry 
data must be documented in reports, but these provisions have the potential to reduce 
the cost impact of the new regulation to industry.  For example, if a simple reference to 
a UL listing is acceptable for a material, this could be simple to use.   

Class 3 parts – The use of analysis has the potential to simplify compliance.  Similar to 
Class 2 parts, the final FAA guidance will determine if this reduces the cost impact of 
the new regulation to industry. 

Extensively Used parts – At this time the definition of extensively used parts is still being 
developed, and therefore it cannot be determined if this is a simplification.  The FAATC 
will be performing large-scale tests in the near future to help determine the definition of 
Extensive Used electrical wiring/sleeving. The assumptions provided by the FAA on 
this class of parts are that it will only be applicable to composite fuselage structure, air 
ducting, and electrical wiring/sleeving.  This has the potential to be simple provided the 
size criteria is easily followed and understood.  The FAATC sent out a draft of future 
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35 10/07/2015 Materials Flammability Working Group Continuation Task Report 
advisory material for industry to provide comments to, and industry provided comments 
to the advisory material draft that would simplify the compliance if the inputs are 
accepted. Without clear guidance, and simple methods of compliance that limit testing 
to the bulk materials, compliance to this classification of parts could become very 
complicated and costly. In addition, there is substantial potential cost impact to showing 
compliance to the new regulations for all parts in the inaccessible areas.  This is 
discussed later in the report. One potential recommendation for simplification of the 
inaccessible area regulations is to focus on the larger surface area parts and not have 
to show compliance for smaller parts or materials.  This is discussed further in the 
recommendations section. 

For extensively used electrical wiring and sleeving, there will also be a new Advisory 
Circular similar to the existing AC 43.13-1B with approved wire and sleeving types that 
will pre-approve these materials and will not require additional testing or compliance 
showings. 

6.4.3.2.3. Maintain or Improve Aircraft Safety in Fire Related Incidents  

The regulation as understood maintains or increases the level of safety in inaccessible 
areas. The FAA has stated that the level of safety will be maintained for extensively 
used composite fuselage structure, and level of safety will be increased for extensively 
used air ducting and electrical wiring/sleeving. The in-flight fire performance of existing 
certified composite fuselage structure will be kept at its current level.  Materials and 
designs that are currently certified and in service on production aircraft will continue to 
be compliant. In practice what this means is that the pass/fail criteria of the future 
Vertical Flame Propagation (VFP) test that is in development by the FAATC and will be 
mandated for these materials will be set such that existing extensively used composite 
fuselage structure materials and designs when tested in this new test will pass the new 
test. Existing designs will be able to be used on future all new aircraft.   

For extensively used air ducting, the FAA has stated that the level of safety will be 
increased by setting the pass/fail criteria in the new VFP test such that some existing 
certified materials and designs that are extensively used on production aircraft will no 
longer be certifiable and compliant.  These materials and designs will not be allowed on 
future all-new TC aircraft, only on current aircraft models and derivatives.  The same 
applies to extensively used electrical wiring and sleeving used on this wiring.  For 
electrical wiring and sleeving, the FAA has stated that the level of safety will be 
increased by setting the pass/fail criteria in the new VFP test such that some existing 
certified materials and designs that are extensively used on production aircraft will no 
longer be certifiable and compliant.  These materials and designs will not be allowed on 
future all-new TC aircraft, only on current aircraft models and derivatives.   

The ARAC team has been told by the FAA that the primary intent of the new regulation 
is for it to be applied to all-new TC aircraft, and not derivatives of current products.  The 
cost/benefit analysis is being looked at with this guidance in mind, and not accounting 
for any cost impact to future derivative aircraft.  If this regulation was applied to a future 
derivative aircraft per Changed Product Rule, the cost impact could be very large.   
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6.4.3.2.4. Cost increases of proposed regulation changes 

Cost data for inaccessible area regulation will be provided by the sub-team.  For this 
report, cost impact is being provided in general terms due to the sensitivity and 
proprietary nature of cost data.  Detailed cost information can be provided directly to the 
FAA in the future by individual ARAC sub-team members, but can’t be shared with other 
sub-team members. 

The latest assumptions provided by the FAA that are relevant to the inaccessible area 
regulations to assist with the cost assessment are found in section 6.3. 

The cost impact of the new inaccessible area regulation has been calculated based on 
the following methodology adopted by the ARAC.  R&D and non-recurring costs, one­
time costs for certification, recurring costs for each airplane, weight increase for each 
airplane are assessed for the aircraft parts and materials that are extensively used in 
the inaccessible areas and subject to the new VFP test method.    

In addition to the above costs for extensively used composite fuselage structure, air 
ducting, and electrical wiring and sleeving, there are substantial additional costs 
associated with the provision in the new regulation language that adds regulations 
where they do not currently exist. For areas such as those below the passenger floor 
and outside of the cargo compartments, there currently are no flammability regulations 
for parts that are not thermal/acoustic insulation, air ducts, or electrical wiring.  All of 
these parts would now be subject to the inaccessible area regulations.  Costs for 
showing compliance for the thousands of parts that fall into this category are discussed 
below. In addition, there is an increase in certification costs due to conformity 
inspection, formal certification test witnessing and associated costs, certification 
planning, and creation and processing of certification paperwork and forms. 

Below are the items that were analyzed that impacted the costs by the inaccessible 
area sub-team members: 

 New duct materials required due to increased level of fire 
safety 

 In addition to flammability, new Air Ducting materials will 
need to meet mechanical systems/equipment performance 
test criteria (e.g.- Temperature; Humidity; Fluid 

Air Ducting Susceptibility; Fungus Resistance; Salt Spray; etc.). 
 New part standards / flexible air hoses required due to increa 

level of safety 
 Recurring cost increase per airplane due to more 

expensive parts and materials  
 Weight increase per airplane due to new parts and 

materials 
 New certification processes and documentation required 

due to new regulation and new test method 
 VFP baseline testing of all currently used air ducting 

materials on the final version of the VFP test method to 
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Electrical Wiring 
and Sleeving 

Composite 
Fuselage 
Structure 

determine if certifiable or not per new regulation  
 VFP official certification testing of final chosen parts and 

materials for new TC aircraft 

For air ducting, the sub-team concluded that the cost impact of 
this portion of the regulation was high.  Using the future VFP test 
it is assumed some current materials will not be compliant in the 
future. This test method is currently in the R&D phase and the 
pass/fail criteria have not yet been established. 

	 New sleeving materials required due to increased level of 
fire safety 

	 In addition to flammability, new Wire Insulation and 
sleeving materials will need to meet electrical 
systems/equipment performance test criteria (e.g.- Aging 
Stability; Life-Cycle environment; Dielectric Strength; 
Volume Resistivity; Corrosion; Low-Temperature Flexibility; 
Thermal Shock; Water Absorption; Fluid Resistance; 
Fungus Resistance; etc.). 

 Recurring cost increase per airplane due to more 
expensive parts and materials  

 New certification processes and documentation required 
due to new regulation and new test method 

	 VFP baseline testing of all currently used electrical wiring 
and sleeving materials on the final version of the VFP test 
method to determine if certifiable or not per new regulation  

	 VFP official certification testing of final chosen electrical 
wiring and sleeving materials for new TC aircraft 

For electrical wiring and sleeving, the sub-team concluded that 
the cost impact of this portion of the regulation was moderate, but 
has the potential to be high depending on the sleeving impact.  
Using the future VFP test it is unknown if some current sleeving 
materials will not be compliant in the future.  This test method is 
currently in the R&D phase and the pass/fail criteria have not yet 
been established. 

	 New certification processes and documentation required due 
to new regulation and new test method 

	 VFP baseline testing of all currently used composite 
fuselage structure materials on the final version of the VFP 
test method to determine if certifiable or not per new 
regulation 

	 VFP official certification testing of final chosen parts and 
materials for new TC aircraft 

	 New bench-top scale VFP test method instead of larger-
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38 10/07/2015 Materials Flammability Working Group Continuation Task Report 
scale foam block tests 

For composite fuselage structure, the sub-team concluded that the 
cost impact of this portion of the regulation was low, but has the 
potential to be higher if the assumptions regarding the future 
pass/fail criteria of the future VFP test turn out to not be correct.  
This test method is currently in the R&D phase and the pass/fail 
criteria have not been established.    

New area 
covered by the 
regulation 
(Below  New certification documents required to be generated by the 
Passenger new areas covered by the new regulations (X new 
Floor) Impact documents / test plans / test report) 

 New certification deliverables and certification paperwork 
required to be generated (X test plans/reports) 

 New certification tests, and conformity inspections, and 
official witnessing required. 

The sub-team concluded that the cost impact of this portion of the 
regulation was very high. 

. 

The elimination of the horizontal Bunsen burner test method has the potential to 
increase the cost of compliance, and cause some materials to no longer be viable or 
certifiable, depending on the final details of the new regulation.  The latest assumptions 
provided by the FAA for these parts indicates that existing horizontal test data or new 
horizontal test data will be allowed for compliance for these parts.  Depending on the 
final details of future guidance for these parts, the cost could be minimal.  If new 
materials need to be developed if existing materials are no longer viable due to this 
provision, this could add substantial cost to industry for the regulation.   

6.4.3.2.5. Cost decreases of proposed regulation changes 

Areas of the new inaccessible area regulation that may limit the cost impact of the new 
regulation are as follows: 

There is potential for the definition of Class 1 parts along with the guidance for these 
parts to not be required to be part of a detailed showing of compliance could limit the 
cost impact to industry for areas where the regulations currently exist.  The creation of a 
Class 1 electrical wiring part class will also reduce the cost impact to industry of the new 
regulation by eliminating the testing and compliance showing for small lengths of 
electrical wire and sleeving. 
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 Materials Flammability Working Group Continuation Task Report 
The use of industry standards, UL listings, and other such listings or data or knowledge 
for Class 2 parts could be a cost reduction to industry for areas where the regulations 
currently exist. 

The development and implementation of a new bench-top scale test method for 
certifying composite fuselage structure could benefit industry by eliminating the need to 
perform non-standard larger-scale foam block tests to certify all-new composite 
fuselage structure designs. This benefit would mainly be for all-new designs since 
existing designs would not require new testing. 

The new allowance to use analysis in the flammability compliance process has the 

potential to benefit industry, depending on what the future guidance material says 

regarding the requirements for showing compliance using analysis. 


6.4.3.2.6. Additional recommendations 

  In order to assist industry in implementing the new regulations as seamlessly as 
possible, it is recommended that existing Designees and Authorized Representatives 
be delegated for compliance findings and test witnessing required by the new 
regulation upon release of the final regulation.  This would minimize the non-recurring 
costs on implementation, as well as minimize schedule risk for a new future airplane 
program. 

  In the ARAC in-person meeting held in Bremen, Germany in June, 2015, there was a 
lengthy and valuable discussion regarding the continued use of existing certification 
test data and the optional use of the proposed updated flammability test methods.  
One of the assumptions used by industry for the cost/benefit analysis is that the 
revised test methods will be equivalent and therefore optional to the existing test 
methods. This ground rule removes from the cost impact the need for industry to 
purchase, install, and implement the use of the test equipment and associated 
procedures.  This eliminates tens of millions of dollars of cost impact from the 
assessment. In order to document the details of the agreement reached in the 
Bremen meeting, the test data usage file should be a record in the final report so it’s 
clear to all in industry in the future.  

  As part of the VFP test method development process, the FAATC provided draft 
guidance materials on the test method, procedure, and applicability to industry for 
comment. Industry provided comments to the draft guidance materials for clarity and 
simplification. These comments should be considered recommendations as part of 
the ARAC report. Clear guidance materials that simplify and streamline the 
implementation and testing are critical to success of the new test method, and limit the 
cost of implementation to industry.   

  Also provided to the ARAC in the Bremen meeting were a list of suggested updates 
to the FAA Final Policy PS-ANM-25.853-01-R2 that could simplify and streamline the 
testing and compliance process.  These proposals should be considered 
recommendations as part of the ARAC report.  

FINAL 39 / 78
 



 

                   

          

 

 
 

 
 
 
 

  

10/07/2015 Materials Flammability Working Group Continuation Task Report 40 
  The original tasking (75 FR 52807, Aug. 27, 2010) stated that the “approach could 

include new requirements pertaining to inaccessible areas of the airplane, where in-
flight fire is the greatest risk, by expanding the requirements to include air ducts and 
electrical wiring systems, as well as other high volume materials”, and as stated here 
in this report will incur a very high cost to the industry for changes required for these 
large area components. It is proposed here that there would be no safety benefit, but 
an additional magnitude of cost, for also including “small parts”/non-extensively used 
materials in this new regulation. As with the existing Thermal/Acoustic Insulation 
regulation, the intent is to prevent flame propagation over large surfaces and limit the 
spread and intensity of an in-flight fire. As a reference, AC 25.856-1 
(Thermal/Acoustic Insulation Flame Propagation Test Method Details) allows for the 
exclusion of material that is “not so extensive a part of the insulation system that it 
could have an effect on flame propagation”. Additionally, the EWIS final rule 
publication (72 FR 63382) states that “it is not necessary to test small parts such as 
clamps and grommets because they would not contribute significantly to the 
propagation of a fire”. Including coverage for non-extensively used materials (Class 1, 
Class 2, Class 3 Parts) under a new regulation would incur additional very costly initial 
an recurring costs that could be avoided altogether by simply keeping the new 
regulation to addressing only large volume (extensively used) materials such as air 
ducts, electrical wiring and composites fuselage structure, and Thermal/Acoustic 
Insulation as currently implemented and applied, without requiring accounting and 
documentation of non-extensively used parts in the inaccessible areas.   

 “Systems approach” to show compliance for “Air Ducting with Thermal/Acoustic 
Insulation (T/AI)”: A duct that is insulated with T/AI that will protect the duct material 
from exposure for the duration of the fire threat (i.e.- T/AI that does not shrink away or 
fall away during fire exposure) would not be a fire safety hazard. Advisory material 
should provide means of compliance methods for testing these design configurations 
(i.e.- “duct + insulation” combination) for duct materials that may not pass a VRP 
“material” test, yet would provide acceptable fire protection when insulated with 
appropriate T/AI design. Ability to show compliance using a “system approach” could 
reduce the costs associated with a new rule. 
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6.4.3.2.7. AIR DUCT EXAMPLE 

ARAC Inaccessible Area Air Duct New Size Criteria Assessment: 

Bonded  Feature  #1: 
•Sleeve: Class  2  or  Class  3  
(Depending  on  size) 

Section A‐A (base air duct) 

Section C‐C (duct end detail) 
•Class 1 or Class 2 (Engineering test ‐ Bunsen burner 
test or industry test data or listing) 

•Base  duct  material  – Certify  with  single  VFP  test  of  minimum  thickness 

Section  B‐B  (localized  stiffening) 
•Class  1  or  Class  2(Engineering  test ‐ Bunsen  
burner  test  or  industry  test  data  or  listing) 

C 

C 

e #2; 

s 2 

Bonded  Feature  #3:  Duct  branch 
•Class  1  or  Class  2  (Depending  on  size) 

Insulation  Buildup:  
•Base  insulation  material  – Current  Radiant  Panel  Test 
•Insulation  with  tape  applied  – Current  Radiant  Panel  Test 

Section D‐D (two ducts bonded together) 
•Class 1 or Class 2 (Engineering test ‐ Bunsen 
burner test or industry test data or listing) 

Section E‐E (bonded sleeve) 
•Class 1 or Class 2 (Engineering test ‐ Bunsen 
burner test or industry test data or listing) 

Result: 
•One VFP test on base minimum thickness air 
duct material, all the rest potentially non‐cert 
tests/data/listing or no test. 
•Insulation – Current  radiant panel test. 
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6.4.4.Waste Compartments - In flight 

There were few recommendations for waste compartment testing from the original ARAC 
committee. The prime focus was on updating the advisory material for modern forms of 
combustible materials (i.e. removal of cigarette packages).  The assumptions for waste 
container testing are that the method of testing, and the pass fail criteria are not changing.  
Waste container testing is conducted only when new container configurations are required.  In 
this light, there would be no significant change in cost due to the new regulations. 

6.4.5.Cargo Compartments - In Flight 

6.4.5.1. Overview 
The primary assumption affecting the cargo liner testing requirements is 6.3.16 (restated 
and clarified): 

Flammability requirements currently applicable to cargo compartment liners will continue to 
apply. Cargo compartment liner special requirements currently now levied on Class E 
compartments would continue to apply and be codified in the regulations. 

Considering that the FAA and EASA rules for Cargo/Baggage Compartments are not yet 
harmonized at the current amendment levels, an additional key assumption was applied by 
the Cargo ARAC MFWG as a base-line in order to proceed with the cost benefit analysis: 

Assume that the FAA’s harmonization to EASA [Ref. 7 and 8] under FAA’s NPRM 
“new classification rule” [Ref. 5] will occur prior to our ARAC new rule.  We will 
assume an FAA-EASA harmonized rule, with the understanding that more 
harmonization between FAA and EASA needs to be done for what concerns the 
acceptable means of compliance with the rule.  

The cost-benefits analysis provided in this report is contingent upon the application of this 
additional sub-committee assumption. 

The EASA rule and the FAA NPRM impose size restrictions on Class B compartments, and 
add a new Class F. Under our ARAC assumptions, the cost/benefits incurred by the 
industry under the EASA CS rule and a FAA Final Rule (impending NPRM) would have 
already occurred, therefore our ARAC evaluation does not account for those costs/benefits. 

It must be noted that the scope of this tasking effort for cargo compartments is limited to 
material testing required by 14 CFR 25.853 and 25.855, and as specified in Appendix F. 

FINAL 42 / 78
 



 

 

                   

          

 

 
 

 

 

 

 

43 10/07/2015 Materials Flammability Working Group Continuation Task Report 
The “Systems” design requirements addressed in Ref. 5, 7 and 8 are not accounted for in 
this assessment. 

At a high-level, the cost-benefits analysis developed by the Cargo Compartment sub­
committee is summarized in the following stop-light chart: 

Note: More details are found in Table 1 and 2. 

Results Summary: Based on the assumptions provided by the FAA and the 
assumptions developed by the Cargo sub-committee during the ARAC MFWG’s 
January-to-September 2015 continuation of task, there would be no significant cost 
impact or cost benefit by implementing the recommendations submitted in the ARAC 
2012 report for the Cargo/Baggage Compartment area.  It is also noted that there is 
significant development of advisory material defining methods of compliance so that 
the regulation is harmonized with the EASA AMC. 

References: 

1) FAA, Notice: Federal Register 75 FR 52807, Aviation Rulemaking Advisory Committee; 
Transport Airplane and Engine Issues—New Task (Aug 27, 2010) 

2) ARAC TAEIG, Materials Flammability Working Group Report (July 9, 2012) 
3) FAA, Notice: Federal Register 80 FR 2772, Notice of a continuation of task assignment 

for the Aviation Rulemaking Advisory Committee (ARAC); (Jan 20, 2015) 

4) section 6.3 - assumptions 

5) FAA, NPRM:  Federal Register 79 FR 38266, Harmonization of Airworthiness
 

Standards—Fire Extinguishers and Class B and F Cargo Compartments, (July 7-14)  
6) Cargo AC suggested language rev A 2014-7-9 (“FAA AC Draft Proposal on Installation 

of Cargo Liners for Flame Penetration Protection”, IFCTG) 

7) EASA Regulation:  25.855 and 25.857 from CS-25 Amendment 17 

8) EASA Regulation:  AMC to CS 25.855 and 25.857 from CS-25 Amendment 17 
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6.4.5.2. Background 

In August 2010, the FAA assigned the Aviation Rulemaking Advisory Committee a new 
task to review and submit recommendations in response to the Federal Aviation 
Administration’s approach to update, reorganize and improve the level of safety of 
requirements for flammability of materials [Ref. 1].  As part of this task, the flammability 
regulations covering Cargo/Baggage Compartment were evaluated by a Cargo sub­
committee within the ARAC MFWG, and that sub-committee’s recommendations were 
included in the ARAC MFWG’s final report [Ref. 2]. 

As summarized in the 2012 ARAC Report [Ref 2], “The scope of this tasking effort for cargo 
is (as defined in the charter) limited to material testing required by 14 CFR 25.853, and 
25.855 plus as specified in Appendix F. The proposal is to move all material testing as 
currently defined in 25.855 (c and d) to 25.853. All ‘system’ aspects would be retained in 14 
CFR 25.855.” 

The FAA released an NPRM in 2014 [Ref 5], providing background, "ARAC established the 
Cargo Standards Harmonization Working Group (CSHWG), assigning it the task of 
developing new or revised requirements for Class B cargo compartments of transport 
category airplanes. ARAC also established the Mechanical Systems Harmonization 
Working Group (MSHWG), assigning it the task of developing new or revised requirements 
for a built-in fire extinguishing system for existing or new cargo compartment 
classifications." The NPRM also provided the background that “EASA incorporated the 
ARAC working groups’ recommendations into the CS–25 requirements via Amendments 4 
and 8, on December 27, 2007, and December 18, 2009, respectively. The FAA agrees with 
ARAC’s recommendations to harmonize U.S. airworthiness standards for cargo 
compartments and associated fire extinguishers with corresponding EASA regulations and 
proposes to amend part 25 accordingly.” 

Noting the above, the Cargo sub-committee cost-benefits analysis focuses only on the 
materials testing aspects of the cargo compartment (liners, etc) addressed in Ref. 2, 5 and 
6, but the “Systems” design requirements addressed in Ref. 5, 7 and 8 are not included in 
this assessment. Our sub-committee did not have access to, not did we review the 
CSHWG or MSHWG reports. 

In order to develop a Cost-Benefits analysis a baseline set of assumptions was required. 
The FAA provided a basic set of assumptions for MFWG in making its cost estimates [Ref 
4]. The assumptions applicable to Cargo are as follows: [Note: only those directly related 
to Cargo are listed below, see Ref 4 for the complete assumptions list. [Ref. 4]: 

Assumption 1: 	The NPRM generally tracks the ARAC report with the additions noted 

below. That is, the applicable requirement will be determined by the 

expected fire threat (not material type, or description) 
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Assumption 4:  	Pass/fail methodology will be consistent across test methods 
Assumption 5:  	The materials that nominally pass the current standards will continue to 

pass the improved version of those standards (specifically oil burner, heat 
release, Bunsen burner). That is, the current methods could continue to be 
used if that is more economically viable than using the improved method.  
Data from the prior method could be used to show compliance, even if the 
new method was used to generate new data. 

Assumption 8: 	Materials/parts/etc. currently only requiring horizontal testing will be 
substantiated by analysis, or as a class of ‘not significant’ part. Data from 
the horizontal test can be used to support this; that test data could be from 
engineering tests. 

Assumption 9:  There is a hierarchy of tests. Parts meeting a stringent test will not require 
(additional) testing with a less stringent test 

Assumption 12:  Vertical Bunsen burner tests would only measure burn length (but still 
require that materials self-extinguish, including drips/puddles) 

Assumption 13: Many parts currently requiring 12 second Bunsen burner tests, could be 
substantiated with UL-94 V-0, V1, or V2, or through analysis with some 
supporting data 

Assumption 16:  Flammability requirements currently applicable to cargo compartment 
liners will continue to apply.  Cargo compartment liner special requirements currently now 
levied on Class E compartments would continue to apply and be codified in the 
regulations. 

Assumption 17: All test method details are in advisory materials, i.e., not in appendix F. 
Assumption 19: Parts that do not require testing can be summarized by 
process and internal (company) documentation, and would not require 
item-by-item formal certification reports. 

In addition to the FAA’s set of assumptions, the Cargo subcommittee established an 
additional key assumption as a baseline assumption for Cargo Compartment cost/benefits 
analysis: 

1. Assume that the FAA’s harmonization to EASA (Ref. 7 and 8) under FAA’s 
NPRM 79 FR 38266 “new classification rule” (Ref. 5) will occur prior to our ARAC 
new rule; we will assume an FAA-EASA harmonized rule. 

a. 	 Understanding that more harmonization between FAA and EASA needs to 
be done, and 

b. Under this scenario, we assume that this NPRM will have its own 
cost/benefits analysis separate from (and prior to) the ARAC “new rule”, 
therefore we do not consider its affect in our C/B analysis. 

The EASA rule and the FAA NPRM impose size restrictions on Class B compartments, and 
add a new Class F. Under our ARAC assumptions, the cost/benefits incurred by the 
industry under the EASA CS rule and a FAA Final Rule (impending NPRM) would have 
already occurred, therefore our ARAC evaluation does not account for those costs/benefits. 

The question on level of harmonization of (or differences between) the FAA NPRM and 
EASA CS-25 and AMC 25 was discussed by this ARAC Cargo sub-committee. As stated in 
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Ref 5, “Adopting these proposals would eliminate regulatory differences between the 
airworthiness standards of the U.S. and the European Aviation Safety Agency (EASA), 
without affecting current industry design practices. These proposed changes would ensure 
an acceptable level of safety for these types of cargo compartments by standardizing 
certain requirements, concepts, and procedures.” A review of these documents [Ref. 5, 6, 7 
and 8] by the sub-committee indicates that the FAA and EASA regulations would be 
harmonized, pending an FAA Final Rule incorporating the NPRM details, and the release of 
advisory guidance material noted in the NPRM. Therefore, the assumptions of a 
“harmonized rule” is a reasonable baseline assumption for the cargo sub-committee, but 
with the stipulation that any cost-benefit analysis presented by this ARAC is contingent 
upon these assumptions becoming a reality. 

Additional points made during the Cargo sub-committee meetings and webex discussions: 

1. If Cargo liner remains typical materials/designs used today, then current liner 
material is acceptable (ie- no backside ignition requirement added.) Assumption 
here is that the current liner materials shown to be acceptable would continue to 
show acceptable performance. 

2. To simplify the assessment, we evaluated by Class (ie- B, C, E, F). 
3. A noted issue is that it is impractical to design Class E to meet Class C requirements 

(liner, joints, suppression, etc) and also meet all system protection requirements (ie- 
decompression vents, suppression agent retention, etc.). This is also an issue for 
Class B compartments and new Class F. 

4. Need definition of “critical systems” and linking to Continued Safe Flight & Landing. 
5. Need guidance on “critical system protection” and extent of “critical” / “essential” 

system protection for Class C vs. Cl. E vs. Cl F. 
6. Some companies have developed various methods of compliance (accepted by 

EASA and FAA) to special conditions for Class E systems protection on specific 
aircraft models. Industry needs guidance on how to apply the new rule outside 
special conditions issue papers and to allow various methods of compliance besides 
the oil burner test due to design features of a class E compartment. 

6.4.5.3. ARAC “2012 Final Report”  
6.4.5.3.1. ARAC Final Report “Recommendations” 
See ARAC 2012 Final Report for the complete list of recommendations based on the 
current FAA approach at that time. As recommended,  there are 25.855, 25.857, and 
25.1309 complexities, therefore, a comprehensive ‘systems’ cargo task needs to be 
developed, and a similar ARAC working team be formed. 

The cargo recommendations from the ARAC 2012 report are provided below in an 
abridged format; see the 2012 report for complete list and supporting rationale details. It 
should be noted that these are the initial 2012 ARAC recommendations, but have been 
modified by more recent assumptions and clarifications as noted elsewhere in this 
subcommittee report section. 
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47 10/07/2015 Materials Flammability Working Group Continuation Task Report 
1. No change to the oil burner test performance parameter requirements specified 

in Appendix F for cargo ceiling and sidewall liners in Class C and Class B/F 
(when applicable). 

2. No change to the 45 degree Bunsen burner test performance parameters for 
floor (or equivalent) for all compartment Classes. No change to the 45 degree 
Bunsen burner test performance parameters for liners of Class E compartments 
that are not required to protect critical or essential systems.  

Hierarchical acceptability of sidewall or ceiling oil burner resistant passing results 
is considered acceptable as substitute for 45 degree Bunsen burner test. 

3. Include oil burner resistant liner requirements to protect critical systems that can 
be impacted by cargo fire in Class E or Class B/F compartments. 

4. Include Oil Burner resistant materials for sidewall to cargo floor/liner interface 
transition to prevent fires from migrating from under floor space when no cargo 
floor is present (this is unique to certain manufacturer designs). 

5. Appendix F recommend to be updated to include the 2 GPH cargo ‘sonic’ burner 
(in development by the FAA-TC sponsored working group) as the prime test 
method while retaining the current (as originally defined, but commercially no 
longer available) ‘Park’ and other burners as optional.  

6. Eliminate redundant Bunsen burner tests currently specified for components 
within the cargo compartment and/or part of the liner system. 

7. Recommend formation of AC cargo team through the FTWG to create AC 
materials for cargo testing. Relocate advisory information from the current Fire 
Test Handbook into the new AC relating to Methods of Compliance, standardized 
testing for common joints and in-service repair of liners. 

6.4.5.3.2. ARAC Final Report “Appendix F Language” 

This cost benefits analysis is also based upon the Appendix F language noted in the 
ARAC Final Report. Excerpt from 2012 ARAC report for cargo is as follows: 

Appendix F, Part I: Requirements for in-flight fire threats 

(a) Cargo: 

(1) Except as provided in section (2), materials (that represent parts, 
components or assemblies) forming a cargo compartment shall be tested 
as specified below: 

(i) Class C or equivalent 

Ceiling and sidewall liner panels of each cargo or baggage compartment 
classified as C or equivalent, including any design features such as joints, 
lamp assemblies, etc., that may alter the continuity of the liner, shall be 
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48 10/07/2015 Materials Flammability Working Group Continuation Task Report 
tested per the FAA Fire Test Methods Reference , original revision, 
Chapter xx, “Cargo liner testing”.   

Cargo floor panels (including materials serving the purpose of a liner at or 
below cargo floor level) shall be tested per the FAA Fire Test Methods 
Reference , original revision, Chapter xx, “45 degree Bunsen burner”. 

(ii) Classes B and E 

Class B, and E cargo liners (ceilings, sidewalls and floors) shall be tested 
per the FAA Fire Test Methods Reference , original revision, Chapter xx, 
“45 degree Bunsen burner”.  

Areas of the liners including design features used to protect 
critical/essential systems of Class B or E compartment required to 
maintain safe flight and landing of the airplane per the FAA Fire Test 
Methods Reference , original revision, Chapter xx, “Cargo liner testing”.   

(iii) Class F 

Unless there are other means of containing the fire and protecting critical 
systems and structure, a Class F compartment must have a liner tested per 
the FAA Fire Test Methods Reference , original revision, Chapter xx, 
“Cargo liner testing”. 

(2) Exceptions alternatives and specific requirements:  

i. Components (examples: cargo restraint, cargo conveyance, moisture 
control, floor panels not part of liner and other similar miscellaneous 
components) within the confines of a cargo compartment require no 
flammability testing.   

ii. Components, parts and assemblies that have been shown by an analysis 
to be acceptable to the administrator in regard to fire penetration for 
parts that are essential for the safety of the aircraft/occupants or for the 
functionality of the aircraft that cannot reasonably be constructed of a 
less flammable material without compromising their integrity and 
functionality. (Examples include cargo door surrounds, system 
ventilation penetration, emergency decompression vents,). 

iii. Materials serving as an air or fire stop between a Class C cargo 
volume and other areas must meet the requirements (cargo oil burner 
resistance test) or be shown to maintain safe flight and landing for 
aircraft and occupants. 
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6.4.5.4. FAA Suggested AC Language for Cargo  [25.855(c)] 
	 Noted during the FAA IAMFT-WG meeting in Bremen, the Cargo AC “suggested AC 

language” [Ref. 6] was forwarded to TAD. This suggested language is not to be 
assumed to be what final released AC will contain. It is expected that this AC will reduce 
compliance costs for Class C cargo compartment liners that require oil burner testing. 

	 Discussions regarding the suggested AC language: 
	 The FAA “suggested AC language” from IFCTG addresses only materials testing, 

in that it only “provides guidance for the test method to determine flame 
penetration resistance of cargo liner materials and installations in transport 
category airplanes. This guidance applies to airplanes required to comply with § 
25.855 and part III of Appendix F to 14 CFR part 25.”  

	 The FAA NPRM [Ref. 5] does include references to Airworthiness Directives (AD) 
and AC’s that are acceptable and notes that “advisory material will provide 
guidance on acceptable means of compliance with this proposal.” 

	 Additional guidance needs to be developed for the Class E requirements beyond 
just the cargo liner test method. Question remains, will FAA AC include “critical 
systems” list?  [as EASA CS 25.855(c)(2)). 

6.4.5.5. Cost-Benefits analysis (our baseline ARAC categories). 
Details of the cost-benefits analysis criteria are contained in the main report text. The 

analysis shown in attached spreadsheets was developed based on the following: 
 Development Costs 
 Non-recurring Costs 
 Recurring Costs 
 Weight Impact 
 Assumptions 
 Impact of Compliance Process 

6.4.5.6. CONCLUSION: 

Based on the assumptions provided by the FAA and the assumptions developed by the 
Cargo sub-committee during the ARAC MFWG’s January-to-September 2015 continuation 
of task, there would be no significant cost impact by implementing the recommendations 
submitted in the ARAC 2012 report for the Cargo/Baggage Compartment area.  There is 
assumed to be some minimal cost benefit to OEM and regulatory groups by eliminating the 
need to issue and address Special Conditions and/or Means of Compliance Issue 
Papers/CRIs related to flammability of materials used in the construction of cargo 
compartments. 
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50 10/07/2015 Materials Flammability Working Group Continuation Task Report 
6.4.5.7. CARGO Compartments, Cost-Benefits analysis 

"Cost-Benefit, 
Summary: 
CARGO 
Compartments" 

Airplane Area
Costs/Impact 
/Category  1/ 
2/ 3/ 

Class 
B 

Class 
C 

Class 
E 

Class 
F 

NOTES/COMMENTS: 3/ 

Development  
Cost ⁼ ⁼ ⁼ ↓ ⁼ 

Development Costs: 
- New Test Equipment (Development) 
- New Material/Specification 
Development / Revision of Current Specs 
due to new requirements. 

[Note: Potentially a small cost reduction 
since the effort by OEM and regulators to 
define a Special Condition/Issue 
Paper/CRI.] 

Non-recurring  
cost ⁼ ⁼ ⁼ ↓ ⁼ 

Non-recurring Costs: 
- New Test Equipment (Purchase and 
Production Approved) 
- New Design Development 
- New Methods of Compliance 
- Regeneration of Existing Flammability 
Certification Data (Existing 
materials/designs) 
- New Certification Data (New 
materials/designs) 

[Note: Potentially a small cost reduction 
since the effort by OEM and regulators to 
define a Special Condition/Issue 
Paper/CRI.] 

Recurring 
⁼ ⁼ ⁼ ⁼ 

Recurring Costs 
- Material/part cost.   
- Weight increases – airline operational 
cost 
- Customer Introduction Certification 
Requirements 
- Maintaining Separate Requirements, 
Documentation, and Test Data for In-
Production Airplanes vs. New 
Certification Basis Airplanes 
- Testing Reliability 
- Unclear Initial Requirements and 
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51 10/07/2015 Materials Flammability Working Group Continuation Task Report 
Guidance Materials Could be Costly 

Weight Impact 
⁼ ⁼ ⁼ ⁼ 

Weight increases – airline operational 
cost 

Assumptions 1/ 
2/ 3/ 
Impact of 
Compliance 
Process 

⁼ ⁼ ⁼ ⁼ 

1/ "Assumptions" provided by FAA 

2/ Additional assumptions presumed for cost-benefit analysis that were developed by each 
area sub-committee are noted in this table, the attached area sub-committee sheets, and the 
sub-committee report sections. 
3/ Cost-Benefit values stated in this chart are contingent upon the noted assumptions. See 
attached area sub-committee sheets and the sub-committee report sections for details of 
these additional assumptions unique to the area. 

6.4.5.8.  Cargo Compartments: Comparison of Requirements (EASA CS/AMC and 
FAA NPRM) by Compartment Classification 

Cargo EASA CS25 Assumptions Consequence FAA Cargo Cost Notes 
compartme 855 & 857 new FAA s NPRM Impac 
nt Class Amdt 17 rule: “Cargo 

compartment 
liner special 
requirements 
currently 
now levied 
on Class E 
compartment 
s would 
continue to 
apply and be 
codified in 
the 
regulations.” 

“current 
reg”(79 FR 
38266, FAA 
NPRM) (5) 

t 
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B VBB, HBB, 

45° 
No Change No Change VBB, HBB, 

45° = 
ARAC 
2012 
required 
“critical 
systems” 
to have oil 
burner, 
but with 
FAA­
EASA 
harmonize 
d rule 
assumptio 
n Cl B 
requires 
45-degree 
BB 

C OB, VBB, 
HBB, 45° 

No change No change OB, VBB, 
HBB, 45° 

= 

E OB, VBB, 
HBB, 45° + 
protection of 
critical 
systems for 
CSFL** 

Same as 
before for 
lining (see 
assumption). 
Protection of 
essential 
systems will 
be added in 
the rule (App 
F part III for 
all liners, and 
liners/features 
necessary to 
protect critical 
systems). 

No change OB, VBB, 
HBB, 45° 
OB/Appx F, 
Part III is 
only required 
for 
protection of 
critical 
systems, 
and not 
required 
throughout 
the cargo 
area 

= (2) 

(3) 

Additional 
AC 
guidance 
required 
for MOC, 
Class E 

F* OB, VBB, 
HBB, 45° + 
protection of 
critical 
systems for 
CSFL** 
EASA AMC: 
“Class F 
cargo 
compartment 
was 
introduced as 
a practicable 
and safe 
alternative to 
the previous 

Not in FAA 
rulebook yet 
but Jeff 
confirmed 
FAA would 
harmonize 
with EASA. 
What do we 
assume the 
test 
requirements 
are? 

Class F is a 
new class of 
cargo 
compartment. 
Certification 
work would 
only be done if 
such 
compartment 
is installed. 

Need AC 
guidance. 
Assumption: 
harmonizatio 
n between 
FAA and 
EASA is 
completed, 
and is 
harmonized. 

= (4) For our 
cost-
benefit 
analysis 
we expect 
fully 
harmonize 
d rules. 
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practice of 
providing 
large Class B 
cargo 
compartment 
s” 

*EASA only 

**Continued Safe Flight & Landing 

(2) Similar cost for OEMs currently showing compliance to Issue Papers requiring Class E 
protection of critical systems. Assumes all the available methods of compliance allowed today 
will be allowed in the future and defined in a new AC.  Issue Papers/SpecCond currently in 
place to cover protection of critical systems.  

(3) NEW ASSUMPTION: Increased cost (over today’s 25.855 regulation) for OEMs designing an 
initial Class E compartment. Assumption is that FAA would impose Special Conditions  on the 
new applicant for that initial certification project,  After the initial certification project there 
would be “=” no impact going forward . 

(4) Assumption: FAA Cargo NPRM will have its own cost/benefits analysis separate from (and 
prior to) the ARAC “new rule”, therefore we do not consider its affect in our C/B analysis.. 

(5) FAA Cargo NPRM “current reg” (79 FR 38266, FAA NPRM:  this header title reflects our 
assumption that the FAA’s harmonization to EASA under FAA’s NPRM 79 FR 38266 (7/7/14) 
“new classification rule” will occur prior to our ARAC new rule; we will assume an FAA-EASA 
harmonized rule as the “current regulation” for this cost-benefit analysis. 

Additional Notes: 

Liners: Multiple elements (cutouts with fixtures installed):  “features” are definitely covered; “liner 
integrity” is required to ensure performance of the fire suppression system.  Class F specific 
requirements would not be relying on this so much therefore  seams/features/joints not fully a Class C 
requirement. 

Class F system tests for suppression containment would potentially be required but dependent on 
how showing compliance. (Ref. to NPRM that there are a few methods to achieve the Class F intent 
based on past 

Class B & F changes do not affect Class C usage. Class E is different, incorporates requirements that 
can be used when no passengers. Class F I flexible, depends on approach/MOC that is being 
proposed by applicant (so individual, case-by-case), so yes it does need guidance. So our 
assumption of “NPRM already made rule” is good approach. Class E is basically how we currently to 
Class E; Class B and Class F are the changed rules. 
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45 °Ʌ will not protect against fire, so that’s where needs to apply; rest of the liner is to contain smoke. 
For “protection of critical systems”, Appdx F, Part III is needed in these areas; AC needed to better 
define MOC and details. “Other MOC” could be fire-hardened wire, conduit. 
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6.4.6. Escape slides - Post Crash 

The original ARAC report recommended consolidation of current TSO procedures into the 
CFR. No issues were raised, so no change in the compliance effort is expected.  The new 
flammability structure should have a cost neutral effect. 

6.4.7.Flame penetration into cabin - Post Crash 

ARAC Assessment - Burnthrough 25.856(b)               

Overview: 

The FAA provided an assumption that burnthrough requirements would remain the 
same in the future regulation, and would account for other methods so that ELOS 
would not be required. 

 When using thermal acoustic insulation designs to meet the requirements, there would 
be no significant cost impact and no significant cost benefit.  Further reductions in the 
cost of compliance may be gained from revising AC 25.856-2A with lessons learned 
and other changes to simplify and standardize testing and compliance showing.  

When a composite fuselage provides the burnthrough protection there will be non­
recurring cost savings. The cost savings will be different for an applicant that has 
previously generated data under ELOS project which is assumed to be acceptable to 
use to show compliance to the future regulation.  For an applicant that has not yet 
certified a composite fuselage, there should still be cost savings compared to 
certification through an ELOS, assuming a simplified test method is defined.  Specific 
cost information can be obtained from the OEMs. 

Discussion on FAA Assumption: 

The FAA provided a list of assumptions to the ARAC on January 28th, 2015. Related to 
fuselage burnthrough (e.g. flame penetration) requirements in 14CFR25.856(b), the 
FAA provided the following assumption: 

“Burnthrough requirements would remain as is, including MOC, but would 
account for other methods so no ELOS would be needed.” 

The assumption implies that current test requirements for thermal acoustic insulation 
installed in aluminum airplanes would remain the same as described in Part VII of 
Appendix F and Fire Test Handbook Chapter 24.  In addition, AC25.856-2A and FAA 
approved Methods of Compliance would be acceptable under the new regulation.   

The assumption also implies that the new regulation would allow for effective 
certification of other methods that provide flame penetration resistance besides thermal 
acoustic insulation installed in the lower half of the fuselage without the use of a 
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56 10/07/2015	 Materials Flammability Working Group Continuation Task Report 
ELOS/special condition.  This change is being made to provide certification coverage 

without requiring an ELOS/special condition for composite fuselage structure that is 

inherently flame penetration resistant. 


Impact Assessment: 

The information below is provided to describe aspects of proposed regulation to assess 

the benefit/impacts of this future regulation.  The information is separated into two 

parts; 1) thermal/acoustic insulation (current requirements), and 2) other methods that 

provide burnthrough resistance (e.g. composite fuselage).  


1) Burnthrough Protection using Thermal Acoustic Insulation installed in
 
Aluminum Fuselage Structure: 


a. 	 Current requirements remain unchanged.   
b. Current designs utilizing thermal/acoustic insulation materials would remain 


compliant and no new development costs would be required. 

c. 	 The improved test method (e.g. Sonic Burner) is already accounted for in AC 

25.856-2A. 
d. The testing hierarchy is not applicable for burnthrough requirements.   
e. 	 For an initial certification project, there would be no change in the non­

recurring cost of certification (e.g. same level of design review, same level of 
data generation, reuse of existing data as applicable and same level of effort 
to mange Certification Plans/Test Plans/Test Reports. 

f. 	 The preamble shall clearly describe that all current approved Methods of 

Compliance for the current 25.856(b) amendment level will be acceptable 

under the new regulation/amendment level.  This will allow for efficient 

implementation without an increase in cost. 


OVERALL COST IMPACT :  No significant cost impact, no significant cost 
benefit. Further reductions in the cost of compliance may be gained from 
updates to current AC 25.856-2A with lessons learned and other updates to 
simplify and standardize testing and compliance showing.  Detailed review of 
proposed changes to the AC would need to be reviewed by OEMs before 
determining if there is cost reduction in testing and the showing of 
compliance. 

2) Burnthrough Protection using Composite Fuselage Structure: 
a. 	 Assume this will only be applicable to airplanes that carry 20 and more 


passengers. 

b. As described by the FAA in ARAC meetings, any prior ELOS/special 

condition certification work would be valid and applicable under the new 
regulation. Composite fuselage designs similar to current certified designs 
could be certified under the new regulation using the existing data.  It is 
important to describe this implementation information in the preamble to 
enable efficient use of existing data to substantiate a new Type Certification.  

c. 	 The FAA also described that a simple burnthrough test would be appropriate 
to confirm burnthrough resistance of a new design and materials.  
Conceptually this would be similar to the current insulation test rig except a 
representative composite skin would be attached to the frame.  It is 
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57 10/07/2015	 Materials Flammability Working Group Continuation Task Report 
recommended that the test method and test details be defined in a new AC.  
AC Guidance is required to ensure no cost impact greater than incurred 
under the ELOS/Special Conditions. 

OVERALL COST IMPACT:   
a. Scenario #1 - Using similar composite fuselage design/material:   

There are non-recurring cost benefits: 
i. 	 The initial type design certification when comparing to the cost 

incurred during certification under the Postcrash Equivalent Level of 
Safety Issue Paper (e.g. 787, A350), since similarity analysis can be 
used without performing costly burnthrough tests.  This scenario 
assumes current ELOS data is applicable.  Need to ensure efficient 
usage of existing data and minimize coordination of an approved MoC 
with local ACO. 

ii. 	  There will be less administrative cost to OEMs and FAA since writing 
and coordinating Issue Papers will not be required.   

iii.	 Minimal to no development costs, since similar designs/materials as 
prior certification are being used. 

iv. 	 No new development costs. 
v. 	 No change in recurring costs. 
vi. 	 No weight impacts. 

b. Scenario#2 – New composite design and material requiring new certification 
data (assumes new testing will be required): 

i. 	Best Case:  Non-recurring cost benefit if simplified test method and 
test details are clearly defined, and smoke/toxicity testing is not 
required. 

ii. 	 Worse Case: Likely cost neutral (Development, and Non-recurring 
costs) when compared with prior Type Certification programs. This 
assumes the same kinds of tests used for prior Postcrash ELOS 
projects will be required. 

Note about recurring costs:  In general, the certification activity for this 
regulation requirement is primarily a one-time certification effort on the initial 
airplane design. Once certified, the type design does not generally change in a 
way that would require substantial re-certification unless there is an ATC 
(amended type certification). This is especially true for composite fuselage 
structure since the certified airframe structural design does not change.  
Certification of thermal acoustic insulation is also a substantial effort on the 
initial design and becomes very reduced for any follow-on localized design 
changes.  This is different than many of the other flammability certification 
requirements for cabin interiors that have significant certification efforts for all 
customer introduction programs due to new cabin interiors.   
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Proposed 
Regulation Section 

Development 
Cost 

Non‐

recurring 
Cost 

Recurring 
Cost 

Weight 
Impact Assumptions 

Impact of Compliance 
Process 

THERMAL/ACOUSTIC 1. Preamble clearly states that existing Some reductions in the cost of compliance 

INSULATION: MoCs are approved for new certification. 
2. The improved test method (e.g. Sonic 
Burner) is already accounted for in AC 

may be gained from updates to current AC 
25.856-2A with lessons learned and other 
updates to simplify and standardize testing 

Part 2.  Post-crash Fire 25.856-2A. and compliance showing. 
1.Fuselage Burnthrough 3. Heirarchy is not applicable. 

COMPOSITE FUSELAGE 1. Preamble clearly allows efficient usage Compliance  documentation is  done at the 

SCENARIO #1: Similar 
Design, Prior Cert 

of existing ELOS data and automatic 
approval of current MoC with local ACO. 
2. New AC defines simplified composite 
fuselage test methods and test details. 

airplane level  and not at a detailed  part 
level.  

Part 2.  Post-crash Fire 
1.Fuselage Burnthrough 

COMPOSITE FUSELAGE 1. Baseline effort compared to 787 or A350 Compliance  documentation is  done at the 

SCENARIO #2: New Cert 
BEST CASE. 

Post Crash ELOS/Special Condition effort. 
2. New AC defines simplified composite 
fuselage test methods and test details. 
Assumes that that no smoke/tox 

airplane level  and not at a detailed  part 
level.  

Part 2.  Post-crash Fire assessment is included in the compliance 

1.Fuselage Burnthrough activity. 

COMPOSITE FUSELAGE 1. Baseline effort comparable to 787 or 

SCENARIO #2: New Cert 
WORST CASE. 

A350 Post Crash ELOS/Special Condition 
effort. 

Part 2.  Post-crash Fire 
1.Fuselage Burnthrough 

6.4.8.Limiting Flame Spread in the Cabin - Post Crash 

Post Crash cabin effects are covered in 6.4.1 and 6.4.2 above. 

6.5. Member Observations on cost impact 

The proposed revamp of the flammability regulations consolidates current flammability regulations 
and adds new requirements. The following topics provide some member concerns about topics 
that are important aspects to consider regarding implementation of the new requirements. 

6.5.1. New regulation requirements: 

New requirements are being proposed for the inaccessible areas.  These requirements will 
define new test requirements and additional compliance throughout the inaccessible areas. 
Certain aspects of these new requirements are provided below: 

6.5.1.1. Cost/Benefit & Safety Analysis: 
The overall cost/benefit/safety analysis of the new inaccessible requirements should be 
done on the merits of the new requirements and not combined with benefits proposed in 
other areas of the flammability regulation.  E.g. increasing the cost impact for new hidden 
requirements must be justified by a safety benefit in the hidden area, and not justified by 
cost benefits/reductions in other areas (accessible, seats, hierarchy, etc…).  For the new 
requirements that will ultimately increase the cost of certification for those areas (e.g. 
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59 10/07/2015 Materials Flammability Working Group Continuation Task Report 
hidden areas), the safety benefit should be commensurate to the cost increases.  The FAA 
should consider which systems (ducting, wiring, etc…) provide a safety benefit and only 
apply the new requirements specifically rather than wholesale to the entire inaccessible 
areas. The ARAC OEM members are providing a general assessment that there is limited 
benefit (based on no incident data) for the new hidden area requirements.  If no safety 
benefit can be shown, there is no justification for cost increases wholesale across the 
inaccessible area.  Also it is important to consider the historical perspective of past 
regulations that provide improvement in the hidden area [25.856(a), etc…] as well as OEM 
requirements that Boeing and Airbus currently have for these hidden areas which provide a 
higher level of safety and is already providing a “benefit” to the level of safety.    

6.5.1.2. Applicability:   

With the FAA proposing new requirements for the inaccessible areas in addition to changes 
to existing requirements, not all existing designs will comply with these new inaccessible 
requirements. The new inaccessible area requirements and new vertical flame propagation 
test method being proposed for “extensively used materials” (extensively used system?) 
will apply to extensively used composite fuselage structure, air ducting, and electrical wiring 
and sleeving, while insulation will retain the current flame propagation requirements per 14 
CFR 25.856(a). For all other materials/designs that that are not “extensively used,” basic 
flammability requirements will be defined where no requirements exist today.  These 
requirements will mandate a range of compliance activities including testing (Bunsen 
burner) and compliance reports using newly defined size and application criteria.  These 
new requirements will result in the use of new materials and design architectures in order to 
comply with the new regulations. 

Applying these new requirements to areas of a significant product level change for which 
the materials and design architectures area being carried over from the base product would 
be extremely costly and impractical. The Flam ARAC economic study determined it would 
be extremely costly to implement due to the cost of development, redesign, certification and 
compliance for a significant product level change for which the materials and design 
architectures area being carried over from the base product. The only time the new 
requirements would be cost effective would be for changes determined to be substantial, 
thus requiring a new type certificate according to 14 CFR 21.19. As such the subparagraph 
format of the updated requirements will clearly enable the appropriate applicability of the 
revised regulation. The intent of the Flam ARAC is to apply the revised regulation to 
changes determined to be substantial. The NPRM should include this information and 
should also make clear that the existing cert basis is adequate for all changes not 
determined to be substantial. 

6.5.1.3. In-service incident and accident data:  
The FAA Tasking Notice asked for industry to “Provide service data regarding incidents 
(precursors) or accidents related to materials flammability that would be mitigated in the 
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60 10/07/2015 Materials Flammability Working Group Continuation Task Report 
future by implementation of each recommendation.”  ARAC OEM members have reviewed 
their COSP (Continued Operational Safety Process) databases and have determined there 
is no data that is not already provided to the FAA.  In general, ARAC OEMs do not know of 
specific incident data that can be identified that indicates new requirements are necessary 
to provide an additional safety level. The FAA is requested to identify those 
incidents/accidents that support that improved flame propagation resistance on ducting, 
wiring and composite structure will increase airplane safety. 

6.5.2.Optional Test Methods:
Ensure that optional test methods will not be misinterpreted as required under the new 
regulations. It is assumed that the new and modified test methods will be defined in a 
document similar to the current Aircraft Materials Fire Test Handbook and this will be 
referenced in the new Appendix F to FAR25.853.  The regulation shall define that “other 
means approved by the administrator” be included, and that AC Guidance is defined that is 
similar to the current Policy Statement Number ANM-01-01; FAA Policy on Use of the “Aircraft 
Materials Fire Test Handbook.” 

6.5.3. Modifications of current requirements and the impact on safety:
Assessing the overall impact on safety was not part of the ARAC Tasking.  Many group 
members agree with the FAA that the proposed simplification and streamlined changes to the 
current regulation requirements will maintain the level of safety.  ARAC recommends that the 
FAA acknowledge this industry level concurrence in the NPRM which supports the regulation 
changes of the current requirements.  Many group members agree that changes to the existing 
requirements provide cost reductions (eliminate smoke, hierarchy, engineering test, UL, 
analysis, small part size/compliance simplification, etc…), and do not reduce safety.  The 
ARAC also recommends implementation of specific sections of the ARAC proposed MOC on 
current production airplane programs is acceptable once the ARAC report is released, to 
capture cost reductions without needing to wait until a new future certification basis airplane 
project. In addition, the ARAC suggests that the FAA consider ways to implement these cost 
reductions via another approach so that industry may implement these into current production 
programs as soon as possible. 

6.5.4.ARAC Assumptions are Critical to Cost Assessment:
This ARAC report has developed a cost assessment of the assumptions provided by the FAA.  
During the development of the costs assessment many assumptions were made and 
documented within this report. It is critical to the ARAC cost assessment that these 
assumptions be understood, and that any changes to the assumptions will make this cost 
assessment inaccurate. Several assumptions need well defined AC Guidance in order for 
standardized and consistent implementation based on the intent of the assumptions provided 
to the ARAC. It is acknowledged by the ARAC members that there are substantial efforts 
needed to develop and document the final AC Guidance, but it is important the development of 
the AC Guidance not create scope creep beyond the intent of the assumptions provided by the 
FAA and the other assumptions documented by the ARAC.   
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6.6. Exceptions And Alternate Means of Showing Compliance 

6.6.1.The Accessible areas group defined Class1-2-3 with the following 
structure: 

From CAR: Part 1 Requirements for In-Flight Fire Threats 
(a) Resistance to small ignition sources in accessible areas. 

(1)Except as provided in Table 6.6.1.1 below, components, parts and assemblies 
located in accessible areas shall meet the test requirements specified in the FAA Fire 
Test Methods per formal FAA established procedures. 

6.6.1.1. Exceptions and Alternatives. 

Part / Interior Requirement Electrical Wiring Requirement 
Material Accessible Parts and Sleeving Part 
Class (excluding 

electrical wire 
and sleeving) 

Class Definitions 

Class 1 Less than 
2”x2”x2”, 3x3x0.5” 
or exposed 
surface area 12 
square inches and 
less than .06” 
thick. 

No Test / No Showing, 
since these parts are 
negligible to the in-flight 
threat. Test plan and 
report preamble 
statement to 
acknowledge these 
parts were evaluated 
per engineering review. 

(spacing and tiling not 
measured/documented) 

Electrical wiring or 
bundle installed in 
any part of the 
aircraft which are 24 
inch or shorter and 
wire gauge 10 
(AWG 10 or smaller) 
or smaller. In case 
of ribbon cable, 
Class 1 include 
ribbon cable of 24 
conductor or less 
with wire gauge 20 
or smaller. 

No Test / No 
Showing, since 
these parts are 
negligible to the in-
flight threat. [Ref. 
Fed Reg 
72FR63382: Small 
parts covered under 
EWIS do not require 
testing] 

Class 2 Surface area of 
parts/ material up 

Non-Cert1 test to 
characterize the 

Electrical wire or 
bundle installed in 

Existing 60 degree 
test (Non Cert),

(boundary to 144 sq. in. limit.  part/material any part of the SAE equivalent 60 
for formal configuration. Data aircraft which is XX degree wire test, or 
compliance) included as part of the 

showing of compliance 
documentation. 

inch or shorter and 
wire gauge 10 
(AWG 10 or smaller) 

UL 1581 (VW-1) 
flammability testing. 
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(Previously tested 
certification data can be 
used to show 
compliance) 

[Acceptable test 
methods include the 
Existing 60-second, 12­
second, UL94 V0 and 
other industry 
equivalent VBB tests as 
allowed by the FAA. 
See Table 2 for aircraft 
legacy materials that 
have been qualified 
using industry 
flammability test 
methods] 

or smaller. 

(awaiting final FAA 
determination) 

Class 3 Special 
Applications 

(Materials & Parts 
that are essential 
for special 
functions and/or 
the safety of the 
aircraft, or its 
occupants or the 
functionality of the 
aircraft and cannot 
reasonably be 
constructed of a 
less flammable 
material without 
compromising 
their integrity and 
functionality (e.g. 
lighting lenses and 
windows, 
transparent panels 
needed to 
enhance cabin 
safety, curtains of 

Analysis- Minimum of a 
compliance statement, 
but also may include 
test data & rationale. 

Table 3 lists materials/ 
applications that could 
be shown compliant 
with a horizontal 
Bunsen burner test. 
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galleys and class 
dividers, pressure 
& closeout seals, 
crew safety & 
emergency 
equipment, etc.).  

(Crew safety 
equipment would 
include flashlights, 
bull-horn, crash 
axe, 1st aid kit, etc) 

1 Non-Cert test- A non-cert test is an engineering/ QA test which does not require FAA conformity 
inspections and witness delegations. 
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64 10/07/2015	 Materials Flammability Working Group Continuation Task Report 
6.6.1.2. 	 Industry Flammability Test Methods Assumed as Acceptable “Non-

Certification” Test Methods for Class 2 Parts 

Table 6.6.1.3 contains examples of Industry specifications (SAE, military, ASTM) that are 
proposed as acceptable industry standard test methods for use during Class 2 small parts 
evaluations. Industry standards for materials and parts require testing for qualification and 
subsequent QA acceptance testing for many properties. When flammability testing is also 
included in that specification, it should be considered to be a standard baseline test. 
Flammability testing conducted according to recognized industry test methods provides 
data showing an acceptable flammability performance for that material or part when used 
for “non-cert” Class 2 compliance documentations. The flammability test methods listed 
below are published and controlled by organizations recognized by the aerospace industry.  
The methods below are applicable to the material specifications requiring the test. 

6.6.1.3. TABLE OF TESTS 

Industry 
Flammability 
Test Method 

Referencing 
Document 

Requirement (“referencing 
document” requirement) 

Notes 

ASTM D 2671 AMS-DTL-23053 Flammability: “Flammability shall be 
determined in accordance with the 
appropriate flammability procedure in 
ASTM D 2671. The procedure shall be 
as specified in the applicable 
specification 
sheet.” 

ASTM D2671 MIL-PRF-46846, 
Class 1 

Self-Extinguishing (test per ASTM 
D2671) 

ASTM D635 MIL-PRF-46846, 
Class 2 

Self-Extinguishing (test per ASTM 
D635) 

ASTM D876 
MIL-STD-2223 AS5382 3.6.1 Flammability:  “When specified on 

the applicable specification sheet and 
when tested in accordance with 5.6.1, 
the cable shall conform to the 
requirements of the applicable 
specification sheet.” 
5.6.1 Flammability: “Flammability 
testing shall be performed in accordance 
with MIL-STD-2223 Method 1006 
Procedure A.” 

ASTM D3032 Test Method 
A (vertical 5 
inch flame 
test); Test 
Method B 
(inclined 3 
inch flame 
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test) 

ASTM D3801 Burner per 
ASTM 
D5025; 
Calibrate per 
ASTM D5207 

UL 94 IPC-4101 3.10.1.1- Flammability, “When 
specimens are tested in accordance with 
Table 3-1 and UL94 flammability 
requirements, the rating shall be as 
indicated in the applicable specification 
sheet and Table 3-9.” 

Many other 
industry 
materials 
specifications 
reference 
UL94. 

ASTM D5025, 
ASTM D5207 

UL 94 Burner per 
ASTM 
D5025; 
Calibrate per 
ASTM D5207 

UL 1581 Referenced by industry specifications. Wire 
flammability 

ASTM D5025, 
ASTM D5207 

UL 1581 Contains various wire tests. Burner per 
ASTM 
D5025; 
Calibrate per 
ASTM D5207 

ASTM F777 Wire 
flammability; 
Superseded 
by ASTM 
D3032 

References: 

ASTM D635 - Standard Test Method for Rate of Burning and/or Extent and Time of 
Burning of Plastics in a Horizontal Position  

ASTM D876 - Standard Test Methods for Nonrigid Vinyl Chloride Polymer Tubing Used 
for Electrical Insulation 

ASTM D2671 - Standard Test Method for Heat-Shrinkable Tubing for Electrical Use 

ASTM D3032 - Standard Test Methods for Hookup Wire Insulation 

ASTM D3801 - Standard Test Method for Measuring the Comparative Burning 
Characteristics of Solid Plastics in a Vertical Position 

ASTM D5025 - Specification for Laboratory Burner Used for Small-Scale Burning Tests 
on Plastic Materials 
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ASTM D5207 - Practice for Confirmation of 20–mm (50–W) and 125–mm (500–W) Test 
Flames for Small-Scale Burning Tests on Plastic Materials 

ASTM F777 - Standard Test Method for Resistance of Electrical Wire Insulation 
Materials to Flame at 60 Degrees 

AMS-DTL-23053, Insulation Sleeving, Electrical, Heat Shrinkable, General Specification 
For 

AS5382, Aerospace Cable, Fiber Optic 

IPC-4101, Specification for Base Materials for Rigid and Multilayer Printed boards 

MIL-PRF-46846, PERFORMANCE SPECIFICATION, RUBBER, SYNTHETIC, HEAT – 
SHRINKABLE 

MIL-STD-2223 Test Methods for Insulated Electrical Wire 

UL 94 Test for Flammability of Plastic Materials for Parts in Devices and Appliances 

UL 1581, Reference Standard for Electrical Wires, Cables, and Flexible Cords 
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6.6.1.4. 	Materials and applications where data from a Horizontal BB Test  

can demonstrate compliance. 

Materials Applications 
Elastomeric Seals, etc. (parts constructed in whole or in part of elastomeric materials) 
Webbing 
(Nylon, 
Polyester, etc) 

Seat belts, shoulder harnesses, cargo and baggage 
Tie down equipment including containers, bins, pallets, etc. 

Acrylic Structural windows 
Air Bag
material 

Air Bags 

Edge lighted instrument assemblies consisting of two or more instruments in a 
common housing. 

A task group member proposed a 2nd option recommending to eliminate current class 1 
parts by stating in the rule/AC that "All non-metallic parts larger than 2"x2"x2", 3X3X0.5" 
or exposed surface area greater than 12 square inches and less than 0.06" thick, must 
meet the requirements shown in Table 1." Table 1 would then be modified to renumber 
the classes. The benefit would be that everything in Table 1 would require a finding of 
compliance as noted and the table is not mixed with parts requiring compliance with 
parts not intended to find compliance. Additional language for wire & sleeving small 
parts would also be required. Inaccessible small parts would require similar language. 
Also, all metallic parts/materials would not require testing or showing of compliance, 
except magnesium. 
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6.6.2.Inaccessible Area Definitions and tests. 

Part / Part Class Requirement Part Class Definitions: Requirement 
Material Definitions: 
Class 

Air Ducts, 
Composite 
Fuselage Structure, 
Other High Volume 
Materials 

Electrical Wiring and 
Sleeving 

Class 1 Less than 2" X 2" X 
2" or 8 cubic inches 
(or equivalent 
multiple same parts 
when added 
together) No spacing 
requirement. See 
additional below for 
parts list and 
guidance. 

No Test / No 
Showing, 
since these 
parts are 
negligible to 
the in-flight 
threat. 

Electrical wiring or 
bundle installed in any 
part of the aircraft which 
are 24 inch or shorter 
and wire gauge 10 
(AWG 10 or smaller) or 
smaller. In case of 
ribbon cable, Class 1 
includes ribbon cable of 
24 conductors or less 
with wire gauge 20 or 
smaller. 

No Test / No 
Showing, 
since these 
parts are 
negligible to 
the in-flight 
threat. [Ref. 
Fed Reg 
72FR63382: 
Small parts 
covered 
under EWIS 
do not 
require 
testing] 

Class 2 Exposed surface 
area 200 square 
inches or less, and 
not meeting Class 1 
definition. 

Part/material 
self 
extinguishing 
in vertical test 
(Non Cert). 

Electrical wire or bundle 
installed in any part of 
the aircraft which is XX 
inch or shorter and wire 
gauge 10 (AWG 10 or 
smaller) or smaller, and 
not meeting Class 1 
definition. 

(awaiting final FAA 
determination) 

Existing 60 
degree test 
(Non Cert), 
SAE 
equivalent 60 
degree wire 
test, or UL 
1581 (VW-1) 
flammability 
testing. 

Class 3 Exposed surface 
area greater than 
200 square inches 
and less than 
extensively used. 

Analysis* or 
Appendix F 
12 Second 
Vertical 
Flammability 
Test (Cert 

Electrical wire or bundle 
installed in any part of 
the aircraft which is 
greater than XX inch 
wire gauge 10 (AWG 10 
or smaller) or smaller 

Analysis or 
Existing 60 
degree test 
(Cert Test). 
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Test). 

*Horizontal 
test data 
acceptable. 

*Analysis 
showing 
essential for 
safety or 
functionality of 
airplane may 
apply. 

and less than extensively 
used. (Definition still in 
work) 

Extensively 
Used 

(Applies to 
Air Ducting 
and 
Composite 
Fuselage 
Structure 
Only – See 
FAA 
Assumptions) 

Extensively used 
over significant area 
of the fuselage 
length and width – 
Both X% of 
circumference and 
Y% of length. 

(Definition still in 
work) 

(may have to be a 
specific size due to 
flex duct test 
performed at 
FAATC) 

Could be parts that 
run up the size wall 
longer than 2’. (This 
size to be used for 
cost impact) 

New VFP 
Test 

Any new electrical wiring 
which are proposed to 
be qualified for 
aerospace/aircraft usage 
and application as a 
hook wire (extensively 
used as aircraft wire in). 

(Definition still in work) 

FAATC to perform foam 
block test on simulation 
of back side of galley 
wall to determine that 
this configuration does 
not fall into the definition 
of extensively used as 
assumed up to this point. 

New VFP Test 
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Table 6.6.3 contains examples of Industry specifications (SAE, military, ASTM) that are 
proposed as acceptable industry standard test methods for use during Class 2 small parts 
evaluations. Industry standards for materials and parts require testing for qualification and 
subsequent QA acceptance testing for many properties. When flammability testing is also 
included in that specification, it should be considered to be a standard baseline test. 
Flammability testing conducted according to recognized industry test methods provides data 
showing an acceptable flammability performance for that material or part when used for “non­
cert” Class 2 compliance documentations. The flammability test methods listed below are 
published and controlled by organizations recognized by the aerospace industry. 

6.6.3.Industry Flammability Test Methods Proposed as Acceptable “Non-
Certification” Test Methods for Class 2 Parts 

Industry 
Flammability 
Test Method 

Referencing 
Document 

Requirement (“referencing 
document” requirement) 

Notes 

ASTM D 2671 AMS-DTL-23053 Flammability: “Flammability shall 
be determined in accordance with 
the appropriate flammability 
procedure in ASTM D 2671. The 
procedure shall be as specified in 
the applicable specification 
sheet.” 

ASTM D2671 MIL-PRF-46846, 
Class 1 

Self-Extinguishing (test per 
ASTM D2671) 

ASTM D635 MIL-PRF-46846, 
Class 2 

Self-Extinguishing (test per 
ASTM D635) 

ASTM D876 
MIL-STD-2223 AS5382 3.6.1 Flammability:  “When 

specified on the applicable 
specification sheet and when 
tested in accordance with 5.6.1, 
the cable shall conform to the 
requirements of the applicable 
specification sheet.” 
5.6.1 Flammability: “Flammability 
testing shall be performed in 
accordance with MIL-STD-2223 
Method 1006 Procedure A.” 

ASTM D3032 Test Method 
A (vertical 5 
inch flame 
test); Test 
Method B 
(inclined 3 
inch flame 
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test) 

ASTM D3801 Burner per 
ASTM D5025; 
Calibrate per 
ASTM D5207 

UL 94 IPC-4101 3.10.1.1- Flammability, “When 
specimens are tested in 
accordance with Table 3-1 and 
UL94 flammability requirements, 
the rating shall be as indicated in 
the applicable specification sheet 
and Table 3-9.” 

Many other 
industry 
materials 
specifications 
reference 
UL94. 

ASTM D5025, 
ASTM D5207 

UL 94 Burner per 
ASTM D5025; 
Calibrate per 
ASTM D5207 

UL 1581 Referenced by industry 
specifications. 

Wire 
flammability 

ASTM D5025, 
ASTM D5207 

UL 1581 Contains various wire tests. Burner per 
ASTM D5025; 
Calibrate per 
ASTM D5207 

ASTM F777 Wire 
flammability; 
Superseded 
by ASTM 
D3032 

References: 

1. ASTM D635 - Standard Test Method for Rate of Burning and/or Extent and Time of Burning of 
Plastics in a Horizontal Position 

2. ASTM D876 - Standard Test Methods for Non-rigid Vinyl Chloride Polymer Tubing Used for 
Electrical Insulation 

3. ASTM D2671 - Standard Test Method for Heat-Shrinkable Tubing for Electrical Use 
4. ASTM D3032 - Standard Test Methods for Hookup Wire Insulation 
5. ASTM D3801 - Standard Test Method for Measuring the Comparative Burning Characteristics 

of Solid Plastics in a Vertical Position 
6. ASTM D5025 -	 Specification for Laboratory Burner Used for Small-Scale Burning Tests on 

Plastic Materials 
7. ASTM D5207 - Practice for Confirmation of 20–mm (50–W) and 125–mm (500–W) Test 

Flames for Small-Scale Burning Tests on Plastic Materials 
8. ASTM F777 - Standard Test Method for Resistance of Electrical Wire Insulation Materials to 

Flame at 60 Degrees 
9. AMS-DTL-23053, Insulation Sleeving, Electrical, Heat Shrinkable, General Specification For 
10.AS5382, Aerospace Cable, Fiber Optic 
11. IPC-4101, Specification for Base Materials for Rigid and Multilayer Printed boards 
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12.MIL-PRF-46846, 	PERFORMANCE SPECIFICATION, RUBBER, SYNTHETIC, HEAT – 

SHRINKABLE 
13.MIL-STD-2223 Test Methods for Insulated Electrical Wire 
14.UL 94 Test for Flammability of Plastic Materials for Parts in Devices and Appliances 
15.UL 1581, Reference Standard for Electrical Wires, Cables, and Flexible Cords 
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7. In-Service data as requested by task 3.4 

In-service incident and accident data: In 3.4, we were asked to “Provide service data regarding 
incidents (precursors) or accidents related to materials flammability that would be mitigated in the 
future by implementation of each recommendation.”  ARAC OEM members have reviewed their 
COSP (Continued Operational Safety Process) databases and have determined there is no data that 
is not already provided to the FAA.  Similarly, Airlines report major issues through the Service 
Difficulty reporting process to the FAA. 

8. Exhibits 

8.1. Test Methods and Data Use Assumptions 

The following options are all acceptable for the generation of new test data or the use of existing test data in 

support of compliance activity associated with the new amendment level regulations. 

Heat Release (These three options all allowed). 

(1) New HR2 data at new amendment level = new test method with new pass/fail criteria (80% pass). 

(2) New OSU data at new amendment level = current test method with current pass/fail criteria (max 

averages). 

(3) Use existing OSU test data the current way (max averages).
 

All data generated before date of new rule continue to be valid.
 

Bunsen Burner (These three options all allowed): 

(1) New vertical Bunsen burner testing at new amendment level = new test method with new pass/fail 

criteria (burn length only, 80% pass). 

(2) Use existing test data the current way (burn length, extinguish time, max averages). 

(3) Use existing test data evaluated the new way (burn length only, 80% pass).
 

All data generated before date of new rule continue to be valid.
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8.2. 	 Assumptions and Observations Concerning Policy Statement 
Updates 

Policy Statement Updates and Questions in New Regulation : 

PS3 – test only bottom of the range for HR since top and bottom was done for smoke reasons. One test instead 

of 2. 

PS 4 PS 5 – not both sides of the range, just the bottom. 

PS7 – with 80% pass, does the need for margin go away for new test data? Applicable to all margins. 

PS9 – Use of Thin‐for‐thick and color at the same time. Thickness range and vary color or parts with multiple 

thicknesses to be allowed at the same time. 

PS 10 – FASE / Hierarchy – If HR tested on the passenger cabin face then you don’t need Bunsen burner testing 

on either face. Same would apply to oil burner testing – if tested from cargo compartment face then don’t 

need any additional testing on either face. 

PS14 – Painted metal should not require HR testing – no test required. 

PS17 – should apply to more than edge trim, also to other metal details and any bonded metal on the surface of 

a panel. 

PS19 – With the horizontal test going way, may have an impact for parts like widows, signs, light plates, seat 

belts, sealants, seals, etc. What about the TSOs for impacted horizontal parts or for parts that contain 

horizontal‐only materials? New TSOs – at new rev levels – will be required that state the new requirements 

and how TSO holders show compliance. EASA harmonization will be necessary for all impacted TSOs. 

PS20 – UL data is now acceptable. If a report says UL94 V‐0 for circuit board materials and conformal coatings, 

you would be done. Solder mask is so insignificant to any test results that if the boards and conformal coatings 

are UL‐94 then no further compliance required. Class 1 small parts (chips, etc) not needed to show compliance. 

PS21 – No need to test bonded metal. Option 3 – change def of same / reassess. For Option 3, need 

clarification if an elastomeric part is the bonded detail then what is the correct test (horizontal). 

PS22 – Softness of the definition makes the analysis harder. How to make this easier? 

PS27 – The back side of a panel has little or no impact. Does the back really matter? Modify to state that back 

face may be either decorated/painted/bare for Bunsen burner or for HR. Similar to FASE but adds more 

flexibility. Maybe for a panel greater than 0.5”, HR on exposed side is ok and don’t care what is on the back. 

General: 

Can we test one or more panel constructions on the panel for HR and say they are representative of the panel 

and don’t need Bunsen burner per the hierarchy guidance? A definition or allowance to define representative 

constructions would be beneficial. 1 to 3 tests per panel. This could have substantial benefit in showing of 

compliance. 
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Back face of cargo flooring no additional testing, similar to back of sidewall panels. 

Even for parts that are within 15” of the floor, HR data is ok to use for hierarchy. Just because HR is not a 

requirement for these parts, if you have HR test data then you can use the hierarchy to not require Bunsen 

burner testing. Clean up Radiant Panel for Bunsen burner also to allow hierarchy for materials that pass RP 

that aren’t in insulation applications to not have to test Bunsen burner. 

Materials of construction language could be made clear such that if you tested the large panels, the rest is not 

significant and no safety threat and could be substantial cost savings and time savings in compliance documents 

for monuments like lavatories, galleys, etc. You want the major material/construction and spend significant 

time on the miniscule/ 1%. Take full advantage of hierarchy concept. 

An AR/DER without seat oil burner on their authority ticket should be allowed to use hierarchy of seat oil 

burner test data for Bunsen burner data. Want to make sure the use of hierarchy in a compliance finding isn’t 

limited to specific regulation paragraph authority of designee. 

Cost impact of delegation and expansion of DERs/ARs to new regs. Cross reference table. Rule based authority 

mapping pre‐done would be helpful for smoother transition. 

Hierarchy tracking impacts not known at this time. 

How to implement portions of the new regulation wording early into our current production? This could be a 

cost savings for some items now. 

Within 15” of the passenger floor discussion. Individual unique cross sections not just part components. 

Where is the floor measured? Assume the top face of the passenger floor panel. 
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$ 
Material    Cost  (5 Samples) 175 
Cut/manufacturer 250 
Conformity 50 
Smoke   Density testing 400 
report 100 
total 975 

Material    Cost  (5 Samples) 175 
Cut/manufacturer 250 
Conformity 50 
 Heat Release  testing 400 

report 100 
total 975 

Material    /  Manufacturer Material    /   Manufacturer

Material  /  Manufacturer   (Cushion  Oil   Burner kit     ‐ 3  (Cushion Oil   Burner kit     ‐ 2 
(Cushion  Oil    Burner kit     ‐ 5 horizontal horizontal horizontal 
 and   5 vertical  cushions) 6700 and   3 vertical  cushions) 4020    and  2 vertical  cushions) 2680 
Conformity 200 Conformity 120 Conformity 80 

 Cushion Oil   Burner Testing 670  Cushion Oil   Burner Testing 402  Cushion Oil   Burner Testing 268 
Report 100 Report 60 Report 40 
Total 7670 Total 4602 Total 3068 

Material    Cost  (10 samples   ‐ fabric) 150

cut/manufacture  samples 100 
conformity 50 
Vertical   Bunsen  Burner testing 150 
report 100 
Total 550 

Material    Cost  (5 samples ‐plastic) 170

cut/manufacture  samples 250 
conformity 50 
Vertical   Bunsen  Burner testing 150 
report 100 
Total 720 

Material    Cost  (5 samples ‐Engineered     Mat'l ‐ such as  Composite   / laminat 2000 
cut/manufacture  samples 250 
conformity 50 
Vertical   Bunsen  Burner testing 150 
report 100 
Total 2550 

Material    Cost  (5 samples ‐Engineered     Mat'l ‐ such as  Composite   / laminat 2000 
cut/manufacture  samples 250 
conformity 50 
 Heat Release  testing 400 

report 100 
Total 2800  
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8.3. Seating Standard Costs 
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8.4. Seats Cost Impact Worksheet 

Negative number is cost impact 
due to new rule 
Positive number is cost saving 
due to new rule 

Pilot Seat 
Certified 2012 ‐ Phuong 

Attendant Seat 
Certified 2015 ‐ Phuong 

Premium Class Seat 
Certified in 2014 ‐Thomas 

Economy Seat 
Certified 2014 ‐Monique 

Assumptions New Rules 
Non Recurring 

Cost 
Recurring 

Cost 
Non Recurring 

Cost 
Recurring 

Cost 
Non Recurring 

Cost 
Recurring 

Cost 
Non Recurring 

Cost 
Recurring 

Cost 
Smoke Emission no longer a 
requirement 0 0 5850 0 24375 24375 9750 2925 

15" exemption from floor 
Items near the floor are not subjected 
to heat release 0 0 0 0 4875 4875 975 975 
No heat release special conditions 0 0 ‐5850 0 0 0 ‐33850 ‐5850 
All seat cushion must be oil burner 
compliant ‐4602 ‐4602 0 0 0 0 0 0 
Hierarchy of testing 7150 550 6600 550 30900 30900 11220 4870 
No horizontal testing 0 0 0 0 0 0 0 0 

Extra cushion oil burner test 
samples 

Pass/Fail methodology will be 
consistent across test methods ‐3068 ‐3068 ‐3068 ‐3068 0 0 ‐15340 ‐15340 
Vertical bunsen burner would only 
measure burn length 0 0 0 0 0 0 0 0 

UL‐94, V0 are acceptable in place 
of 12 second vertical bunsen 
burner test, no size criteria per 
ARAC report. 

12 Second bunsen burner test may be 
substantiated by UL‐94, V0 0 0 0 0 18000 18000 2160 2160 

Wires in the cabin will not need 
to meet new wire rule. New Wiring test 0 0 0 0 0 0 0 0 

Total Cost Savings ‐520 ‐7120 3532 ‐2518 78150 78150 ‐25085 ‐10260 

Certification cost only; does not 
include cost of continuous 
production such as lot testing of 
leather. 

Recurring cost means follow on 
certification of same seat design 
for the same seat model; does 
not consider on‐going production 
quality cost. 
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8.5. Seat Cost Impact Without 15" Exemption 

Negative number is cost impact 
due to new rule 
Positive number is cost saving 
due to new rule 

Pilot Seat 
Certified 2012 ‐ Phuong 

Attendant Seat 
Certified 2015 ‐Phuong 

Premium Class Seat 
Certified in 2014 ‐Thomas 

Economy Seat 
Certified 2014 ‐Monique 

Assumptions New Rules 
Non Recurring 

Cost 
Recurring 

Cost 
Non Recurring 

Cost 
Recurring 

Cost 
Non Recurring 

Cost 
Recurring 

Cost 
Non Recurring 

Cost 
Recurring 

Cost 
Smoke Emission no longer a 
requirement 0 0 5850 0 24375 24375 9750 2925 

No 15" exemption from floor 
Items near the floor are not subjected 
to heat release  0 0 0 0 0 0 ‐28000 0 
No heat release special conditions 0 0 ‐5850 0 0 0 ‐33850 ‐5850 
All seat cushion must be oil burner 
compliant ‐4602 ‐4602 0 0 0 0 0 0 
Hierarchy of testing 7150 550 6600 550 30900 30900 11220 4870 
No horizontal testing 0 0 0 0 0 0 0 0 

Extra cushion oil burner test 
samples 

Pass/Fail methodology will be 
consistent across test methods ‐3068 ‐3068 ‐3068 ‐3068 0 ‐15340 ‐15340 
Vertical bunsen burner would only 
measure burn length 0 0 0 0 0 0 0 0 

UL‐94, V0 are acceptable in place 
of 12 second vertical bunsen 
burner test, no size criteria per 
ARAC report. 

12 Second bunsen burner test may be 
substantiated by UL‐94, V0 0 0 0 0 18000 18000 2160 2160 

Wires in the cabin will not need 
to meet new wire rule. New Wiring test 0 0 0 0 0 0 0 0 

Total Cost Savings ‐520 ‐7120 3532 ‐2518 73275 73275 ‐54060 ‐11235 
Certification cost only; does not 
include cost of continuous 
production such as lot testing of 
leather. 
Recurring cost means follow on 
certification of same seat design 
for the same seat model; does 
not consider on‐going production 
quality cost. 
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