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SUMMARY OF PROCEEDINGS

SAFER Advisory Committee Meeting of May 10-11, 1979
Washington, D.C.

A. Welcome address by Mr. Charles Foster, FAA's Associate Administrator
for Aviation Standards, in which he outlined the events leading up to the
formation of the SAFER Advisory Committee and set forth the tasks that
the Committee was charged with, namely:

e By October 1, 1979, the Committee is to recommend to the
Administrator specific regulatory action (within the Committee's scope)
that can be taken on the basis of present-day technical knowledge and
that could contribute significantly to safety.

® By June 26, 1980 (the termination date of the Committee) the
Committee {8 to recommend to the Administrator ways to improve occupant
survivability in the post-crash environment.

Mr. Foster also emphasized that the Committee was an independent body, in
no way controlled by the FAA. To preserve this independence, FAA
employees would not serve in the capacity of Committee Chairperson or
Technical Group Leader. For this meeting only, Mr. Foster appointed Mr.
J. 0. Robinson, an FAA member of the Committee, as Temporary Chairperson.

B. Committee ground rules. The Temporary Chairperson announced several
ground rules for the Committee's activities:

e All meetings will be open to the public, on a space available
basis.

e A nonmember may make an oral statement at a meeting if he reguests
permission from the Executive Director not later than the day before that
meeting. He may submit a written statement at any time.

e A member who is unable to attend (and who has no approved
alternate) may designate another person to speak for him at that meeting.
This person must be designated by letter to the Executive Director opefore

the meeting.

e Each meeting of the Committee will be recorded by a court
reporter. A verbatium transcript will be placed in the Committee's
files.

® At the end of each Committee meeting, a draft summary ot the
Committee's proceedings will be discussed and revised as necessarv oy the
Committee. A copy of that summary will be sent to each interested
person.
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C. Scope of the Committee. The Temporary Chairperson, on behalf of the
FAA members, nroposea the following scope for the Committee's activities:

e Thar the Committee confine i:zself to transport category airrlanes.

e That, with respect to such airplanes, the Committee confine {tself
primarily to the post-crash ‘ire {ssves discussed at the June 1977 public
hearing on fire and explosion hazard reduction and at the November 1977
pablic hearing on compartment interior materials.

e That, when considering compartment interfor materials issues, the
Committee also consider the matter of carry-on materials {(i.e., baggage,
clothes, periodicals, etc.) and the fire-resistance of emergency
evacuation slides.

e That other 1issues be considered only if thev are comparably
significant and directly related to the post-crash situation.

Several members .uggested that the last element of the FAA proposal might
lead the Committee into consideration of numerous issues (such as
emergency evacuation criteria, crew training, etc.) concerning which the
Committee has ac expertise. It would be better, they believed, to spend
the cshort tiwme available on the basic issues, i.e.. post-crash fire and
compartment interior materials. Other members contended that the last
element of FAA's proposal provided a needed flexibility in the
delibera-ions of the Committee, that it should be free to consider other
issues it believes comparably significant and directly related to the
post-crani. fire situation. After further discussion, it was the sense of
the Committee that FAA's proposal be accepted, with the understanding
that any "other {ssue” dealt with must not compromise accomplishment of
the Committee's basic task.

D. Organization plan. The Temporary Chairperson, on behalf of the FAA
members, proposed the following organization plan for the Commi:tee:

1. That the 23 selected members/alternates be identified
collectively as the "SAFER Advisory Committee,” or simply the Commictee.

2. That the Committee serve as the decision-making body which wiil
ultimately determine what recommendations will be submitted to the
Administrator.

3. That the Committee, at its first meeting, establish SAFER
Technical Groups to provide technical expertise {n at least the followinyg
general areas:

e Post-crash fuel-fire Mhaza:cd reduction.
e Cowpartment interior materials (including the matter of

carry-on materials and the fire resistance of emergency evacuaticn
slides).
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4. That, in general, the members of each SAFER Technical Group be
drawn from the roster of applicants who responded to FAA's June 1978
notice inviting participation. FAA proposes the persons on the attached

lists (Enclosures A & B) as members of the two SAFER Technical Groups
identified above.

5. That a Group Leader be elected by the members of the Committee
for each Technical Group established.

6. That the Committee's Executive Director, in collaboration with
the appropriate SAFER Technical Group Leader, determine the time and
place of each group meeting and notify all interested persons.

7. ‘hat the Committee, at each of its meetings, provide guidance and
direction to-each SAFER Technical Group and assign such specific tasks as
it deems necessary.

8. That each SAFER Technical Group Leader attend each meeting of the
Committee to report on the activities of his Group and to receive
instructions from the Committee.

A member suggested that the term "fuel-fire"” in the third item of the
proposal would exclude consideration of other flammable fluids in the
post-crash environment. The Committee agreed that the word "fuel"” should
be eliminated from the title of that Technical Group. Several members
suggested that the proposed Technical Groups did not provide adequate
expertise in certain technical areas and should be expanded accordingly.
There was no objection from the Committee, and the Temporary Chairpersons
asked that each person wishing to join a Technical Group write to the

Executive Director, identifying that Group and explaining why his
services would be needed.

A member suggested that a mechanism be provided to furnish a summary of
R & D programs (both in industry and in government) now underway, to
assist the Technical Groups. The AIA (for industry), NASA (for U. S.

government), and FAA (for international R & D) agreed to accept this
assignment.

E. Work plan. The Temporary Chairperson proposed the following general
work plan for the Committee and its Technical Groups:

1. Review and update the service record, to gain insight into what
our current safety problems actually are. The situtation may have
changed since the 1977 public hearings.

2. Assess the adequacy of pertinent FARs, and propose rulemaking
actions {(changes or additions to current rules) which are within the
atate-of-the-art and are adequately supported. The Committee should, by
October 1, 1979, determine whether the state-of-the-art would allow the
early adoption of upgraded standards within its areas of concern.

B3-3
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3. Assess pertinent FAA-funded and FAA-conducted R & D programs
(both those completed and those currently underway) in terms of their
potential contribution to safety. On the basis of this assessment,
determine -~

e With respect to completed programs, whether the R & D findings
warrant rulemaking action or the publication of guidance material;

e With respect to programs underway, whether they should be
continued to cowmpletion, redirected along potentially more fruitful
lines, or aborted altogether: and

e The need for new R & D programs.

4. Assesg other pertinent government and industry R & D programs .
(both those completed and those underway) to determine ~- :

e With respect to completed programs, whether R & D findings
warrant rulemaking or other action by FAA; and

e With respect to programs underway, whether they warrant FAA

6. By June 26, 1980, prepare a final report describing the worx of
the Committee, outlining its findings and conclusions, and setting foreh
its recommendations to the Administrator for specific action.

support. ‘

1

S. By October 1, 1979, submit a preliminary report containing the *'
Committee's recommendations for early adoption of new or revised

standards within its area of concern. L

}

\

Concerning the 5th item of the proposed work plan, several memters raisca
the question whether the Committee had the alternative of concluding
(after study) that there was no justification for early adoption of new
or revised standards. The Temporary Chairperson stated that :the FAA had F
no preconceived ideas as to what the Committee ought to recommeand for anv q

™

item in the proposed work plan.

F. Current status of R & D efforts and available funding. Oral
presentations oan this subject were made by the following persons:

e Charles W. McGuire - DOT ~ Office of Environment
& Safety ,
e Joseph M. Del Balzo - FAA - National Aviation !
Facilities Experimental Ctr. 1
[ Douglas E. Busby, M.D. -~ FAA - Office of Aviaticn }
' Medicine
e John H. Enders - National Aeronautics & Space ;
Administration

° Clayton Huggett - National Bureau of Standards

h-4




Page 5 of o

) Benito P. Botteri - Wright-Patterson AFB
] Lyle Wright - Aerospace Industries Assoc.
G. Election of the permanent Chairperson of the Committee. The

following members were nominated as the permanent Chairperson, subject tu
approval by the Administrator:

Lowell R. Perkins (who declined)
James O. Robinson (who declined)
S. Harry Robertson (who declined)
John H. Enders (elected)

H. Election of the Technical Group Leaders. The following persons were
nominated by the members:

e For the SAFER Technical Group on Post-Crash Fire Hazard Reduction:
Mr. B. P. Botteri and Mr. E. G. Versaw. Mr. Botteri declined and
Mr. Versaw was elected.

e For the SAFER Technical Group on Compartment Interior Macerials:
Mr. M. E. Wilfert and Mr. Sanford Davis. When the initial vote ended in
a tie, a member suggested another vote on the basis that the winning
nominee would serve as Group Leader and the other nominee would serve as
Deputy Group Leader. The Committee agreed. Mr. Wilfert was elected as
Group Leader. Mr. Davis will serve as Deputy Group Leader.

I. Oral Statements. The Temporary Chairperson recognized two nonmembers
who made oral statements as follows:

e FEdward Graham, of the Airline Safety Equipment Co., on aircraft
compartmentation.

e Robert Mitchell, of LISI America, on ISOPHENOL - a rigid foam wi:th
a base of phenolic resins.

J. First Technical Group Meetings. The Executive Director, after
consulting with the newly elected SAFER Technical Group Leaders (E. G.
Versaw and M. E. Wilfert), announced a tentative agreement tc convene a
back-to-back meeting of both Technical Groups at FAA's NAFEC facility
during the week of June 25, 1979, A formal announcement will be prap.arad
by the Executive Director, published in the Federal Register, and
distributed to all interested persons.

K. Members, Alternates, and Authorized Substitutes who participated i-
the meeting:

E. L. Thomas, member

J. P. Reese, member

B. V. Hewes, member

C. F. Hitchcock, member
S. J. Green, member
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Enclosure A

Selected Membership for SAFER Technical Group on

Post~Crash Fire Hazard Reduction

Name

Thomas G. Horeff
Robert Salmon

Alt. - Thor Eklund
Richard A. Kirsch

Benito P. Botteri
Joseph T. Leonard
Charles M. Pedriani
Alt. - Richard E. Bywaters
Solomon Weiss

Lyle A. Wright

Alt. - A. T. Peacock
Don C. Nordstrom
Edward G. Versaw
Tom W. Reichenberger

N. R. Parmet

Elliot Nichols
Alt. - A, Weiser

Donald F. Thielke

J. D. Galloway
George J. Grabowski
Lester Hebenstrelit
Cleve C. Kimmel

Alt. ~ At Lothrigel
Scott A. Manatt
Ira J. Rimson
H. D. Swmith
E. Philip Webb

Gerrit J. Walnout*
Alt. - Matthew M. McCormick¥

* Observer only

Affiliation

FAA; AFS-140
FAA-NAFEC: ANA-420

FAA; ARD-520

Wright-Patterson AFB

Naval Research Lab.

USARTL, Fort Eustis

NASA; Lewis Research Center
Douglas Aircraft Co. (AIA)
Boeing Comm. Airplane Co.(AIA)
Lockheed-California Co. (AIA)
Gates Learjet Corp. (AlA)
Trans World Airlines (ATA)

Piper Aircraft Corp. (GAMA)

Flight Engineers Int'l. Assoc.

Uniroyal. Inc.
Fenwal. Inc.

Walter Kidde and Co.
Parker Hannifin Corp.

AiResearch Mfg. Co. of Calit.
System Safety Assoclates
Goodyear Aerospace Corp.
Firestone Coated Fabrics Co.

NTSB
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Robkert A.len
Henr: Rrantiag
Charles R, Traas
3 R S T o
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Ceonstaniine Satrkos

Zara

Jooo. Fargo
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Loate 0. Delwan
will.oam L. Lowg

C.oL. Nelson
tl e Wear
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2rd Bricrer
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Gervit J, walrout*

Matthew M,
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McCormick*

Selected Membersniy to: JAFER Technical Group

on Compartmeat [aterior Materialg

-

Fnclosure o

Attt ltlation

FAA APS- 129
“Ae . oAby 1760
TAA S sAl-
YAAT AKDeS20
FAs NAreO

HSoeing Commercial airulane Co. (ATAD
Locrneed ~Talltornia 7. CALA)
Douglas Alrcrasfr Co. (ATA)
Torpe (AZAD

Cegsna Atrerait 0. (GAMA)

The Wonl Dureav Tac

Hau-*ade fiber Froducers Assoc.
vereval Elezxtrice Co.

weae 41 Thee and Rubver Co.
Cesanase ¥ibers Marketiag Co.

ehr Schneller and Asscecisces

De. va ijv Lines (ATA)

Jibngon Svace Center
Anes Keszarch Coenter
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Engineers int'i, Assoc.




SUMMARY OF PROCLEDINGS

SAFER Technical Group on Compartment Interior Material-
Meeting of June 26-27, at NAFEC

A. The Group was welcomed by r. Juseph Del Balzo, Acting DLirccror of
the National Aviation Facilities Experimental Center (NAFLC). Mr. John
H. Enders, Chairman of the basic SAFER Advisory Commifttee, tullowed with
an outline c' the events leading up to formation of the SAFER Technical
Group on Compartment Interior Materials. The Lxecutive Director then
introduced Mr, Martin E. Wilfert and Mr. Sanford Davis, the elected Grou;
Leader and Deputy Group Leader, respectively, for this Group. For the

remainder of the meeting (which was tape recorded), Mr. Vilfert presided.

B. Ground rules. The Group Leader announced several ground rules for
the Group's activities, as follows

1. This weeting, and all subsequent neetings ot the Group will
open to the public on a space-available basis.

2. A nonmember may make an oral statement before the Group if he
asks permission from the Executive Director not later than a dav before

the meeting, and is recognized by the Group Leader. A nonmember may make
a written statement to the Group (via the Executive Director) at anviine.

3. All members will have an equal say on what the Group will
recomnend to the basic SAFER Advisory Committee.

4. Sub-groups will be formed to study particular issues. Each wil’
consist of members, and other interested persons, selected bv tie
assigned sub-group chairman.

C. Scope and objectives. The Group Leader introduced a proposed “Scuje
of Activities” (Enclosure 1) containing suggested initial and long-tern
objectives. After some discussion, the Group accepted the propusal witih
a nuriber of minor changes (shown as inked revisions on Enclosure 1).

D. Review and update of the pertinent service record. H. Branting
presented several charts (Enclosure II) providing data on

impact-survivable aircraft fire accidents (air carrier) during 196.-127%,

During that period there were 31 such accidents world-wide with I59u
fatalities, of which 594 were believed to have been caused by fire.

E. Bara questioned whether these 594 (estimated) deaths by five had beer
verified, since impact could have been the cause of deatn. H. Branting
indicated that the estimates were made by the NTSB, based oun post-mortem
examinations. E. Bara then asked whether any of the "fire” deaths could
be attributed to interior materials rather than to the post-crash fuel
fire itself. C. Sarhos estimated that about one~third of the fire
fatalities during the 1965-1974 interval were attributable o interior




matevials, based on his engineering analysis of the available data,
including toxicologic information. le also suggested that the Group
ought nofr confine itself to accident s»tuatistics but should also consider
the future potential for fire accidents. Other members disagreed with
this view, contending that future desiygn (and even prospective research
programs) nmust he based on coucrvte evidence derived from actual service
experlence.

After some additional discussion, the Group agreed (in response to 4
provosal by E. Bara) to set up a sub-group to studv the accldent record
to determine how many fire-related deaths were, in fact, attributable tu
interior materials, and how many of the total deaths in survivable
accidents were, in fact, fire related. The Group Leader assignea

S. Davis as Chairman of that sub-group and authorized him to sulicit

the services of others (members or nonmewbers) to assist in the work (sec
Fnclosure VII).

£. Assessment of the adequacy of pertinent Federai Aviation Reguiations
{FAR's).

I+ Cabin materials fire safety; key issues. H. Branting suggested
that the key rvegulatory issues involving cabin intevior materials were s
tolliows:

e In tha post-crash fire environment, how wmuch of the wazard, or
threat to suvvival, can be attributed to burning cabin interior mdaterials
and how much to burning spilled fuel!?

e If burning cabin interior materials present a significant
threat, what is the relative significance (to fire satetyv) of materials
properties such as flammabilicy, smoke emission, and toxic gas emission?
This involves a trade-off since a warerial's resistance Lo burning is
often gained At rhe expense of increased smoke and toxic gas emission.

on the matter of trade-off, a meuwber pointed out that in many < Gaces o
watetial's flammability chardcteristics can be improved witho.
increasing smoke or toxic gas emission.

J. Parker suggested a ranking of the hazards associated with a post-crash
materials fire (assuming that the tuel fire has penetrated the cabin) in
the following order: flash fire; smoke and toxic pas emissions; etftect
on evacuarion capability; long-tern physical etfects ou occupants.

2. Current airworthiness rules covering cowpartwent interior
materials. H. Branting introduced this item, noting that the current
rules applicable to passenger and crew compartments are contained in FAR
25.853 (Enclosure 111). These rules specify simple bunsen burner tests
for flammability, varving in severity with the mnanner in which the
material is used in the cabin. FAR 25 also contains similar test
standards for materials used in caryn and baggage compartments and for
electrical wiring.

u-10 2
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Discussion by the Group led to the conclusion that current FAR's e
primar{ly with the in-flight firc condition, since material properties
relating to the post-crash fire condition (flash-fire potential,
smoke/toxic emissions, lachrymal effects, etc.) and to the probability of
escaping are not specified. It was the sense of the Group that ics
activities should include an evaluation of the need to specify materiai
properties for the post-crash fire condition.

3. Fire protection of emergency evacuation slides. H. Brantiny
raised the question whether there is a need to improve the {ire
resistance of emergency evacuation slides (deployed and inflated) wher
exposed to post-crash fuel fire, either by convection or by radiatio..
A member noted that current FAR standards do specify a flammabilitv
test for such slides, but that this test does not assure safe slide
performance in the post-crash fire condition. 1t was agreed that the
Group would look into the need for additional standards.

4. Flammability of passenger carry-on articles. H. Branting
suggested that the Group assess the significance, as potential fuel
sources in a post-crash fire, of passenger carry-on articles such us
clothing, baggage and reading material, and determine whether fire-sai.:y
standards should cover these materials. He noted that certain
carrier-furnished articles, such as blankets, pillows and head-rest
covers, should also be considered from this standpoint. E. Bara
sugyested further that baggage in the cargo compartment should also be
considered in this context. C. W. McGuire proposed including materi,
being shipped. The Group agreed that each of these potential fuel
sources warranted study. As a related item, H. Branting distributed o
briefing memorandum (Enclosure IV) dealing with proposed flammabilirty
standards for flight attendant uniforms.

5. Effects on in-service deterioration of the fire resistance
characteristics of materials. H. Branting noted that there had been
instances of materials which failed to meet their applicable flammahil. .
standards after some time in service, apparently because of aginy and
deterioration. He suggested that the Croup investigate this problem aun!
develop appropriate standards and practices suitable for industry-wide
application. D. Onderak observed that there wevre practical difticulric
in retesting materials, since detailed records would have to be kept ov
the actual exposure to wear, laundering, vefurbishing, etc., to cnsur.
that the test is meaningful. J. Parker questioned whether retesting !
the current flammability standard would be meaningful with respect t. 1o
hazards of concern to the Group; namely, flash-fire potential and
smoke/toxic-gas emissions. A. Delman suggested that uaterials coulu b
tested to determine whether laundering (or dry-cleaning) degraded rthe
flammability characteristics. Two members, representing aircraft
manufacturers, stated that their company's materials specification:
included provisions for testing after laundering and dry-clean.ng.

p-11




J. Parker pointed out that there were widely-used cabin interio
materials orher than fabrics or carpets that could age to the extens fha’
their perforumance in a post-crash fire would be depraded.  Such 4. ing
could be caused by exposure to altitude and temperature. It was L
sense of the Group that there was a need to look into these warseo,.

F. Review of current R & D progranms.
Presentations were made on this subject by the tellowing e

1. C. Sarkos: "FAA-NAFEC R & D Programs on Cabin bire Siteiv.
2 J. Enders: “Status Report on NASA Alrcralt Fire Saiet
Research.”

3. E. Bara: "Industry IRAD and CRAD Programs.”

4. R. Kirsch: “lInternational Cooperation on Aircrsir Fore -0

Programs.”

There ensued at this point a discussion on whether there werc an.
short-term solutions to the cabin interior materials problem. E. b
contended that there was at present no practical way of predicting, %
laboratory tests, the safety performance of an interior materials
configuration in the full-scale post-crash fire environuent, and that -,
Group was not likely to devise one by October 1. J. Parker agreed, bhut
suggested that there were materials within the state of the art toda-
which, on the basis of laboratory tests alone, have been shown to be
capable of significant hazard reduction. iHe referred specitically to ew
materials that have lower flash-fire potential, and to a window mat-ri.!
with greater resistance to fire penetration. M. Salkind, veferring t¢ ax
earlier statement by another member concerning the improved fire-sat. -
record shown by wide-body transport airplanes, suggested that the
materials standavrds responsible for that improvement night be recompc led
by the Group as a short~tetm action.

G e -

G. Discussion of the need to redirect or modify existing kK « o jro, a0,
The Group Leader noted that the Group could not properly evaluat.
existing R & D programs without consulting with the various organizarion:
(including the materials industry) that were engaged in thesc prograts.
Since this consultation would require more tiwe than availlable at “nis
meeting, he proposed establishment of an "R & D Review Sub=-Group,”
chaired bv M. Salkind, to look into this item and to report back t. t'u
Group at its next meeting. The Group agreed (sec¢ tnclosure Vil).

H. Discussion of whether the state of the art would warvant short-t.1
rule making, or other action within the Group's ares of concern. ..
Sarkos proposed that the Group consider for this purpose an "interin
standard” (Enclosure V) developed recently by FA\ technical propir.

A. Delman cautioned that ASTM test procedures were subject to ot heneo §°




used, the date should be specified. He dlso questioned whetlaor tie
modified NBS chamber test had adequate reproducibility, whether tosts
using animals (for determining toxic emission viteots) were practica,
routine use; and whether the combusion chamber tubc¢ uethod miplas nprovide
misleading data with respect to the emission of HUL (rom materials that
have no nitrogen in their molecular structurc. J. Parker expressed
concern that the proposed interim standard mizht eilninate good
commercially-available materials. . Nelson considered tnat a set 1
interim standards for early adoption could be developed by the r. .
based on the bunsen bu-ner vertical! test, the AST!! E-l6) radiant rore.
test, and the NBS smoke chamber test at 2 1/2 watts. He belicved,
however, that other elements of C. Sarkos's proposal wete still
experimental.

'« Branting continued with a propusdi (Enclosure Vi) concerning tiw

applicability of the interim standards proposed by C. Sarkos. Sever

menbers contended that it would be inappropriate to consider questi

applicability until the proposed interim standard (as well as othu:

proposals) was evaluated and that there was not enough time lett bei 1

October | to consider both the interim standard and its applicatslit..

G. Nelson suygested that *he Group take advantage ot nonaviaticn

experience with standard materials tests, since their use has

significantly improved the fire safety of interiors. The Group 'cu i ‘
proposed that the interim standard issue be reviewed in deptl bv
"Short-Time Action Sub-Croup” co-chaired by E. Bara and H. Sclijeldc-
and supported by the members designated in Enclousure V1i. The
co-chairman could solicit the services of other members, and al-.
nonmembers, at their discretion. The Group Leader charped witrn the
sub-group with two major tasks:

1. Advise as to what can be done in the short-term (subiloot o "ia
October | deadline); and

2. Establish a draft list of long-term objectives ammed -
increasing survivability in the post-crash fire environment.

I. lembers, Alternates, and Authorized Substitutes who parrici: “uo
the meeting:

E. Bara, member

H. P. Branting, omember

C. R. Crane, member

S. Davis, Deputy Group Leader
A. D. Delman, member

J. J. Fargo, member

R. G. E. Furlonger, observer
J. R. Gibson, member

R. A. Kirsch, member




6
e Ww. . Loug, member
e R. Madding, member
e . May, member
e V. C. McAlister, member
e (. W. McGulire, member
e (. Nelson, member
e D. Onderak, member
e .J. A. Parker, member
e J. D. Ray, member
e (. Sarkos, member
e M. Salkind, member
e H. C. Schjelderup, member
e J. D. Simon, member
e U. R. Spicer, member
e (. Wear, member
e M. E. Wiltert, Group lLedder
e A. T- Batev, authorized swbstitute for B. R. Aub.n

o M. M McCormick, observer, alternate tor . J. Walhe .t

fo Nonwemper d(fenddﬂfzo Other than members, alternates or guthoar.:

substitutes. there were 37 persons in attendance at the meeling. ¢
these, five were Vo5, government cmplovees.

« 1

F. Agenda, 'iwe, and place tor the next meeting of the SAFLR Techniv .

Group on konp:rrmvnf Interior Hnt(rxnls. After consultation with I.

Ernder |, M. Wi F‘ert, and E. Versaw, the Executive Director announced
vparsie mectings of thisx Technical Group, the Technical Group on

IR

Pist -irash Fire Hazard Reductijon, and the basic SAFER Advisorv Commit

were featatively schedualed dor the Daist full week of September 1379,
v

.

NALA's Ames Reseorel Center in Paio Alto, Calitornia. The ager i

rhis rouve wousd inclode:
1. A drsoussion of the teasiotitty of short-terin rule ravi.

o Fimal dratt ot dong-tern ebjectives, to be submitted
endorsement by the basic SAFIR Advisory conumittee.

3. Preliminary reports by the R & D Review Sub-group ant .
Accident Statistics Review sub=-proup.

Prepared By: ‘&w -’.ic__[j__’.
Executive Diredtor ER Adv1s(ry Committee

7 Enclosures

a4
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y CQ»V LK QSO o

SAFER MATERIALS TECHNICAL GROUP - ee

WY arenad b,
SCOPE OF ACTIVITIES whenen T E :
(PROPOSED) T 26 271971

RESTRICTED TC TRANSFORT AIRCRAFT

RESTRICTED [0 POST-CRASH FIHe SCENERIO |

INCLUDE ACTIVITIES PERTAINING TU: !
*  HUMAN TOLCRANCES

Fire !
Irritants/Intoxicants '
Smoke i
Toxicity

|
CABIN INTERIUR CONSTRUCTION MATERIALS }

Transparencies
Theromoforming Plastics
Fabrig¢s

Cushigns

Decorative Plastics
Fleor Coverings

® MATERIALS £vALUATTON AND ACCEPTANCE TESTING

Lab Test/Anelytical
Full Scale Test

CABIM INTER;OR CONSTRUCTION SYSTEMS

e e = = e

i Containment
’ Compartmental ization
Hardening

IGNITION ANMD HLAT 30QURCLS . ;
® PROTECTION SYSTEMS

Fire Detection
Extinguishment
Personal

® PASSENGER CARRY-ON MATERIALS
MPRENEP HEAT RESI1STALCE ©F
®1 EVACUATICONM SLIDES

®  TRASH MANAGEMENT SYSTEMS

o AdLyTicai. STories RELATeD To A FoLL-ScALE
*RE S$S<CWARio

3-15
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SAFER MATERIALS TECHNICAL GROUP

INITIAL OBJECTIVES
(PROPOSED)

EVALUATE PERTINENT FARs
EVALUATE PERTINENT R&D PROGRAMS
* FAA Funded
* FAA (onducted
* Utrer Government and Industry
SUB¥IT PRELIMINARY FINDINGS BY OCTOBER 1, 1979 INCLUULING:

® Any initial recommendations to redirect, modify and/or fund
existing/new RSD programs.

08TAIN MAIN COMMITTER ENDORSEMENT OF LONG-TERM OBJECTIVES
CBTAIN MA[N COMMITTEE GUIDANCE FOR OVERALL APPROACH

Recormendations as to short-term rule making or other action.




h - | |

EucLoasore T

A. 30'.3

SAFER MATERIALS TECHNICAL GROUP
LONG TERM OBJECTIVES
(PROPOSED)

ESTABLISH HUMAN TOLERANCES AND PROTECTIVE MEASUKES

Fire
Irritants/Intoxicants
Smoke

Toxicity

IMPROVED CABIN MATERIALS

Transparences
Thermoforming Plastics
Fabrics

Cushions

Decorative Plastics

®* Floor Coverings . )
o T Catrin [ntenion Connghrvchon taa s
DEVELOP SIMPLE RELIABLE MATERIALS EVALUATION AND ACCEPTANCE TFSTS

IMPROVED FIRE DETECTION AND SUPPRESSION SYSTEMS[ WITHIS Tue CABIW .
€Cchnge SOMPARTME-S

IMPROVED FIRE CONTAINMENT SYSTEMS

EVALUATE TRASH MANAGEMENT SYSTEMS

IMPROVED EVACUATION SYSTEMS
Nves‘pQAT\on OF MEMNNS TR Smeke cograo(_

SUBMT RECOMMENDATIONS ©ON kong-T€rRM ©BTECTIVES To
THE SATER A)wscxy comMm. By June 26, 19%0.
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SAFER Technical Group on Uowpa twent ! iterisr Materia.:
notowupartuent Laterier MateTld.
Meering on June lb-./7, 1979 a1 Harb

SUBJECT: Flammab’litwv Standard., or “.iicht atvaoant 'mifara.

3

Early in 1974, the Associcuicn af -light woi-r e SAFA) nelit) e
the FAA to improve the safety o7 unilorvs worn b its aembers. AFA -
petition made referenre to burn rests un fvoic,l unitorms condud el
by the Cillette Research Tnsiit ite. v tess indicarted that sowe
uniforms (particusarly cctton—-ui. "estoT ~vyues  iajrred vigorously or.
they were ignited. Ignition was «</iectad v means oI 2 paper napk.
pinned to the uniform ~ 2n accepted test pro e“.1e ¢t Lhe Natlofd.

Bureau of Standards «MBSJ and athzy governo: . agen. iec studving
threat.

Responding to AFA's retition 1aA envel.o 1v1 3 1nfer-agenhc.
agreement with NBS for development « ¢ v sppropriate flommanii
standard. The terws of veferen.e wweavis @ N 1o ~=

1. Evaluate the flammaoliiCcv oI 4 group ot
attendant uniforms (both maie anc f-mal- . b. ignitiny each garme: *
and allowing it to burn zor 94 secuids, the jre:zc-ibed emergend: '{
evacuation interval. These tests were periorwed using a
temperature-instrumented wmanixin, and the 4data [nterpreted 1n Lot
of second-degree burns,

spical ruigri

Z. Identify adwvanced fabrios (e ooh oLs NimIN, Toame-retardr.
poivester, and flame-v -
current fabrics.

crrtent thnat L. by sehstictated oo

3. Manufacture o Ty, oslacks . oW
blouses) and conduct

improvement was POSSitlc.

. o . - - - . ..
It that lianmniang -

+. Prepare propesen flamuma. - 0« Shded on the
Seif-exMinguishing cnzracte s T ot adust Stand
for Children's sieepwear. whi. Ceed o cd S 9T I0 Sia '
filizht attendants mav De exposed "o rac ont oo collive woan lnra ‘
cabin fire, it was neceswary ngt The Jroposod slandard aneade
heat res.stance test

T W0 Lesged an Advances ot

To support this develcpment orcr
5f Proposed Rule “aking (FMoitze 7
solicited comment on the durahiliil
limitatinns of materials that had .ezen treated (or

L N 2

Tn addition, comment was solicited ot he posgiciiityv of treatlioy .

L
Su3, cops oenclosear dn 1978w

,
,

P U e g s
voposSihilities, and st:ooy
9

l¢
Tre retdarqat ..
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-
sumzger-we [ght fabrics for fire retardarion.

The standard proposed by NBS is described in Appendix C of *Aa’
Report FAA-RD-75-[76,* dated August 1976. This standard
(rationalized as a result of follow—on NBS tests performed on
numerous additional fabrics), and the comments received 1a res; -
to Notice 753-13, will form the technical basis for a Notice of
Proposed Rule Making (NPRM) that {s being developed by FAA for
release late in 1979. As preseuntly conceived, the NPRM woulld . «.¢:
the uniforms worn by all crewmembers.

*Available from the National Technical Information Serv:ce,
Springfield, Virginia 22161. Ask for NTIS #ADA~033741.
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Flammabiiity Surdants Advenos Naice
of Proposed Ruls Makrg
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¥ conndering U tead to amand Pwrt
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n e Mdentiicaton and slection o/ &
cout™e 0 MIRIDAME Souven of action with
Tespec:. (o ¥ Pusticular rule guXing drob-
o

Interanied praons are luviles L opet
ticipats 1o the sasslug of the propuees
Tuwe by |muaniiting such wricten dala
Views, OF ArquInents As (oey may desirs
Coammuruics S8 should ideruly the reg
wlatory dockel O! DoUCe DUMOE! ALG
be sulanitied D duplicate w Pederw:
Aviation Administrsiion, Ofice o/ s
Chiet Counse! AUention. Rules Dockel,
AQC-124, AC0 Independence Avenue 83V
Washiogton, O 2059 AD coromuwn
catlons rece!ved o or befure May L
18T, will he consivered by the Alirinh.-
trator before taking sc.Jopr-or ne @ro
posed rule. The propossls contmired in
thiz potice mar be changed i the Ugit
of cammenis recelved All conupeniz aub
mitted Wil be swmilaple, bote oefore ind
after the closing date for somuneiis I
the Rujes Docket for examinatioo by -
Serested Deruos

Secion 171 390 ol the Pedess. Avis-
ot reguistions requires that esc Ger-
tificaie hetder provide ppe or more Cight
Silendacis on e8Lh Dasenzer carrying
amrplane, the vnuwmbder directly prupur
Honal o "he saling capacity of the alr
piaoe. Thew Oight sitendants would e
called upon W sasist tn &0 Emerfensy
evacuation ;houid ane Decome NECanLIY.
D sddttior: ‘o the training set {orta v

§ ' 00 P MigLr el LADW ERL
gatred  ovioaemier uos w10 revelve
Jie eme geney treinL g st torth An
P12 ) wnic ncioc e LWISUUCTOn L
the handimg of emeoTen.y situadons ™
ead.rg "e 'n figh . or u e suriace
HorTye Y SR ns e exting b
LA FRCSRY. I LA STRT IR D4 JEP SWNT B TOF SR G R FYA
Mgae ten e Tatling 001U Scued o
SO AT 6Ty ey e v ifed ur
21 wpry (T Ne evnengency conlitong
the' vaey  vsu fromr lDIUSUAL GOE
™o Aonrttigte e PaA n I trresued
W sltsu. o2 v omers Lron intormed
[ tn o B, " TU LS & AR Va3V Ve 18 o F IV ¢
snures 5 orde the, - .vent lechnoloxy
may be Diciuled n the wrtablahument
of wrlonua Bammeblity stasoards end
[ X ATV

TN sl RGO (i Devw 0t Deeks
PENARI R ) sw A WD rempect
U ' thice of Mg witerunils, how
wvas e PAA L4 aulne swae of (he
AQPr1 ceQuateLNLst o cuct steandsrds
o @ ot G Peornl TAOUDMDILAY esta
1wt o Dag Ny abter st WL TOA Tend
Ay A0 AL wne T aGce instalices,
o, 2o covervge W oo

Proder. o rom vipaedit W heat
att e Vew o tudicy od thas
A M Bt of olier I N7
Wt gy st a0 her s/TUA s A

be M A0 Sy skl flres. and vl con
Unae Ly mom ooderersientl; sfier Mo
4351
Tre
s Lo ~aiall
1%y soectlcaraons ¢
Ioros shich wy!

doecthre of LhRs Adiance Notice
Lhonen s of dasle finnrrnabg-
vr Sght atlendant Wl -
w0 lake Lnto consldd -

evultion Ahe pewme o aspecie ol okt
VU CRD DL AW Urt AR L PRNMDIT
WH e g 4 regaalie e of

Prow (Lol bdhaBl bew sand Jae when
et T 3lE oY r L umliUnad Y a2 DETia
IS SR AT I EN TR R

the Twoet vy o Jimperae  ag

AG0E G rrialn Comnesyia Standaras
win) e W Aamzaanuin s o cothing
WAl 3 " e Pl e b e Pul
fiey ACK Do ' E [ipl &Y Bt 'l s

ey OvG. BD Sen 5686
the: feprts cnd omasvie
T oM gt wtiends -
ot - Loe dayaiantlety
il the wuer mowi ) “wtdane wier
WAl Aot Ll ke ar. APIRV IR VIR |

Thagier 1wl Mie 0t (N0 cvs aaBUDa
U JSE wmpare ) Yrasse Uolrdlaeion.

Farro on owe forsgofng . the: T2 A wo-

o 8 Wtipmted
whecled lor
winwrel wil

naniiards  wet
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Do e views of Al ineresied perwora
soncerrung the establahment of stenc
ordn of fammatiily for the matensa
used in the apparel of the fight attend -
ante required by Part 131 to be aboar
paasenger-carrying aircralt. Views re-
garding ihe design of comstruction of
Jothing o withatand heat will also be
welcome In additon, the PAA 1a tnter-
seled \n Informmalor. concerning the
shr.phage. meling poOIDWA and drip chars-
acteristics of any tusteriale that may be
weed (0 fiight attendant wearing appasre:
OF MOOMBOTIeS.

The PAA is particulariy Inlerested un
recelving comunents regasding he fo
lowing Questions

1 Could the materishe (hat are asted for
Sre remsdAtOn be sonwtructed 40 by 0s Qus-
slie aa or more duredie than, falrice Wat
are cuwTenuy Meing used far Gight aftendant
spparel’

32 WUl the mmterfals hat are trested for
tre retardstion De ipmited witd respect W
cadow ?

§. Would the materisls that are Weated for
Are retardation mitoons oo the
MyUng sod uortag of Right standant ap-
pare!? If #o. in Wwhal respects would wech
nitations be detrunenial ?

4. Wheo oould matariala Wat are trestac
o frs retardatior. especially pofywster and
aotton btend fabrion, be sesRadie comumes -
oy ?

8 Is there Sabls s for o
procimsing of talwice, supecially polyesser and
estion biend falwics. i IRCTOuER & % To-
mu Badr ageatty ® reterd esmbus-

4. Wil flame retardant properties rematn
= s fbric after repsated demalng o
amcaring
7 Could summer weight fabrics be effec
tiealy trested for Are retardstion?

S Cun characteristics of ahrinkage fos
paelitaig pPOLDW and Qripping be reduced »r
sitmmuinasxd from thermoplastic foaterias W«
be usec fo: fiight attndant spparel?

(‘omnments arc welcome ov these areas
of 10lerest a5 well as any additional areas
regarding the safety aapects relating to
the spparel of fiight sttendans with
rexpect to the hazards crested by ex-
treme heat and fire
18ec3 313.a: 801, 004, Pederai Avistion Act
Of 1958 49 U SC 13%/a) 1421 end i42¢.
ssc 0.¢. Dewpirtment of Trasporalion At
(%9 U8C 1885.¢1 1)

Ismued tn Weaanington D C . on March
6. 1975,

Jamres M Viwe?
Acting Drrector
Flight Stangards Seace

/R vy,
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FAA Proposed Interim Standard for Cabin Materials

Background

An ad-hoc ccmmittee was recently convened, composed Ot FAA
individuals involved and familiar with fire testing and research.
to discuss whether an interim fire standard for aircraft cabin
materials was feasible and, if so, the structure of such a stand-
ard. Based on the state-of-the-art, 1t was agreed that an interim
standard may be feasible within the near future, but tnat addi-
tional work, perhaps over the next 12 months, was needed to devel:up
and verify the standard. The committee concentrated its efforts
primarily con reaching some scrt of concensus on test methodology
that could be proposaed at the initial session of the SAFER Tach-
nical Group on Compartment Interior Materials, scheduled for
June 26-~27, 1979, at NAFEC.

Proposed Test Methodology

The comm:ttee felt that the most practical interim standar?
would be compeosed of individual tests for flammabilitv, smcke,
and toxiscity. Although considered, it was felt that present
modeling technology and knowledge of human tolerance limits woulg
not permit the derivation of weighing factors for each of these
"hazards.” Instead, the committee selected separate test methods
for each "hazard" that were standardized or sufficiently develope~?
These are shown ¢w the attached table for utilization under two
pussiple strateglas, which are presented later for consideratiorn.
Both strategies incorporate the same test methods: however, the
test conditions are different. An important feature of the pro-
posal is that smoke and toxicity are measured under pyrolytic
or nonflaming conditions. For most aircraft materials, research
experience to date indicates that the thermal mode that vields :the
most-toxic and smokiest products 1s the hottest environment
posSible that does not Tause spontanecus flaming ignition.
Fortunately, correlaricn of small-scale nonflaming pyrolvs.s
tests with full-scale vresults is both thecoretically defensille
and appears to be experimertally demcnstrated.

Flammability

T™wo standardized test methods are proposed: the ver+icag
Bunsen burner test (FAR 25.853) and the radiant panel test
(ASTM E~162). The former is the basis for existing FAA stand-
ards and would be retained in orier to continue to minimize the
likelihood of an in-flight fire f{rom a small ignition source.
In order to evaluate mater_als in the intense postcrash caban
fire environment. a more s vere exposure condition 1s require-d.
A sulitable test tor this o :rspose 1s the radiant panel test, whion
measures both flame swmread rate and heat evclution.
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Smoke

It is proposed that smoke emission be measured with the
widely-1sed NBS swmoke chamber. This test method has been stand-
ardized by NFPA at a radiant heat exposure level of 2.5 w/cm<,
which was selected primarily for evaluating building materials.
Fire resistant cabin materials require evaluation under more
intense heat lavels, which are attainable with any one of a number
of special heaters, in order to characterize their smoke emissions
ip a pestcerash cabin fire.

Texicity
em———tar e e

A reslatively reliable, simple, and accurate procedure for
evaluating the toxicity of an aircraft material due to thermal
decomposition is the CAMI combusticn tube test method. Toxicity
is determined by the time-to~-incapacitation of the albino rat
inside a motor-driven, rotating cage. The combustion tube furmace
should be charged with a weight of the sample material that will
produce a load of 50 mg. of sample per liter of total enclosed
atmogpheric volume. It is proposed that the toxicity be converted
to a numerical value (global toxicity) that represents the
relative toxic hazard of that weight of each material required
in the and-use conrfiguration.

Proposed Test Conditions

Two ~Zone Strategy

The two-zone strategy recognizes the significant stratifi-
cation of heat throughout the cabin from an external fuel fire.
The os#iliang ig heated primarily by convection and radiation from
the hot smoke layer moving down the cabin with additional radiati-e
vesting near the initial fire source, and the hot smoke layer in
tuxrn radiates heat to the lower zone of the cabin. Every full-~
scale fire test and aircraft cabin fire accident has vividly
demonstrated that the upper zone cabin materials are exposed tc
a much bigher heat flux than the materials in the lower zone.
Therefors, it is proposed that smoke and onicity be measured,
undar nonflaming conditions, at 2.5 w/cm“ in the lower zone and
at 5.0 w/cm? ip the upper zone. These test conditions are approxi-
maced representative heat flux levels within each zone, and may
have to be adjusted when additional data and information becomes
available. With regard to flammability, the current Bunsen burner
tast (FAR 25.853) will be retained for lower zone materials in
order to maintain control over in-flight fires. However, for

g-27 /
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materials lccated in the upper zone, where the exposure conditions
are much more severe and extensive, the radiant panel test for
flammability is needed to exercise some control over flame spread
rate anéd heat evolution.

Worst Test Condition Strategy

The worst test condition strategy recognizes that an infinite
number of cabin fire scenarios are theoretically possible, and
that the exposure condition a material is subjected to can differ
significantly for different scenarios. Moreover, for any given
scenario, the heat exposure of any material chances (it usually
increases) with time and is greatly dependent on the location of
that material within the cabin. Therefore, it is impossible +o
define with an acceptable degree of accuracy a representative
exposure condition for any material. Instead, it is proposed that
smoke and toxicity be measured at the maximum heating level that
does not cause the sample to ignite spontaneously, which corresponds
to the smokiest or most-toxic condition for most aircraft materials.
The two-zone concept is proposed for flammability, since both
the Bunsen burner and radiant panel test incorporate piloted
ignition sources (in contrast to the nonflaming smoke and toxicity .
tests).

T

s a

Research Recuirements

The detailed research requirements to develop and verify
the interim standard proposal have not yet been develored; however,
scme basic requirements are evident. These regquirements are
related to two areas: lahoratory testing and fire dynamics.
In the laboratory scale work, the greatest needs exist in the
toxicity area, where a data bank must be generated upon vhich tc ) ,
base acceptance limits. This data is not available for either
the two-zone or worst test condition strategv. In addition, it
is desirable to modify the exposure conditions within the combustion
tube furnace to provide a more realistic unidirectional exposure
for composite materials (panels). With regard to the radiant
panel and NBS smoke chamber tests, some additional data may have
to be generated. In the area of fire dynamics, the full-scale
and mocdeling tests at NAFEC, and perhaps other Facilities, must
be redirected to focus attention on stratification effects and
radiative exposure conditions within the cabin. t may also be
desirable to refocus mathematical modeling work on the tractabilitv
and behavior of smoke in the fuselage cabin, and the radiation
resulting therefrom. Finally, the worth of any standard must be
judged primarily on the saf :y benefit it provides. Therefors,
it would be necessary to evaluate the safety benefit of the
provosed interim standard by conducting full~scale post crash
fire tests using the C-133 test article.

nH=2¢
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Enclosure V11

SUB~-GROUP ASSIGNMENTS

(SAFER Technical Group on Compartment Interinr Materi

Accident Statistics Review Sub-Group

Chatrman: S. Davis

R & D Review Sub-Group
Chairman: M. Salkind

Short~term Action Sub-Group

l. Co-chairman: E. Bara
e Materials systems: C. Sarkos; J. Simon
e Materials:

--Fabrics: W. Long
-~-Polymers: J. Parker; G. Nelson; (. Wear

2. Co-chairman: H. Schjelderup
e Toxicology: C. Crane
o lfatevials evaluation and testing: R. Bricker;
G. Wear
e Airline operations:

--Evacuation slides: J. Farpo
~~Passenger carry-on materdals: C. May,; B,

il

G. Nelsar.,

Aubin




SUMMARY OF PROCEEDINGS

SAFER Technical Group on Post-Crash Fire Hazard Reducrion
Meeting of June 23-29, 1979, at NAFEC

A. The group was welcomed by Mr. Tom O'Brien, Acting Deputy Director of
the National Aviation Facilities Experimental Center (NAFEC), who
announced that FAA's entire fire safety R & D effort would be concen-
trated at NAFEC in the futuvre. Mr. John H, Enders, Chairman of the bhasic
SAFER Advisory Committee, followed with an outline of the Committee's
goals. The Executive Director then introduced Mr., Edward F. Versaw, the
elected Group Leader for this Group, who presided for the entire meeting.
The proceedings were recorded on tape.

B. Ground rules. The CGroup Leader announced several ground rules
covering the Group's activities, Iincluding the following:

1. This neeting, and all subsequent meectings of the Group, wil!
open to the public on a space—availlable basis.

ot}

2. A nsomuember may make an oral statemen: before the Group {f he
asks permission from the Executive Director not later than a day bef:re
the meeting, and (s recognized by the Group Leader. A nonmempder pay maxe
a written statemeat to the Group (via the Executive Director) at any
time.

3. A summary of the Group's proceedings will be prepared 5y the
Executive Director and distributed to all interested persons.

c Scope and ojbecrives. The Group Ledder stated that the Group, under
the SAFER Advisory Committee charter, was to examine the factors
affecting the ability of the ailrcraft cabin occupant to survive in the

- 1]

post-crash environment and the range of solutions available. 7T) deflre
the Group's scope, he added that the Croup would:

1. Confipe itself to transport category airplanes, and ‘o :“e
reduction of hazards assoclated with combustible fluld fires:

2. EBvaluate the state of the art of existing and comple-el = 3 O
programs {n terms of their coatributfon to airplane safelv, an!
determine:

e wWith respect to completed ~rograms, whetner the R x» | fi-c. o~
warraat rule maki{ng action or the publication ¢f guldance mater.y.;

e With regspect to exigting =rygrams, whether thev should ™
4 <

-

continued to completion, redirected a..ng potentially more fru
lines«, or aborted altcgether; and

- .
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¢ The need for new R & D programs;

3. By October I, 1979, submit a preliminary report coataining -he
Group's recommendations (1f any) for early adoption of new >r revised
standards within 1{t8 area of concern.

D. Review and update of the pertinent service record. T. Horeff
presented a series of charts (Enclosure 1) summarizing the data current’ .
availahle on {mpact~survivable accidents involving U.S. air carriers
world-wide, 3od some additional data on fuel tank explosion incidents.
accidents {nvoiving civil and military transport airplanes. In answer .
questions asked by varfous members, T. Horeff stated that:

l. Thete nhad been a number of fire incidents/accidents in which
hvdraulic fluid was the source of fuel, but he knew of none involving
faralities;

2. an “impact-survivable® accldent was Jdefined as one in ~hich ot
least one person survived,

3. ‘n genetal, the fire fatality data available are not
1iitareattaced with respect to causative factors, such as turning or
inha.atinn of toxic gases. It is only in recent vears that tre NT3H 1o
actempted fto collect such data.

4. Except for the KC-135 accident, the incidents/acciden:s dea.in:
wirh fiel tank explosions (Enclosure I, last page) were noc tiajact
surwivadble.

b
>

5. The wvas(¢ waror.ty of the airplanes f{avolved in the ac:

' ' EI
recary cacviad Jer A fuel.

- Tre impact-survivable accldent record for U.S. afr carvierss
generallv similar t2 the record for world air carriers.

Y, Hore’f .ontinued with a chart (Enclosure [I) listing recent fire
a~cldeat atudies., The Executive Director salid that he woull atiempc
crcalp a zoup? of anv 3f rthese studles for any member vho isks for It

sesedsper 0f the adecuacw >f nertinent Federil Mtviatl'n Rezu..t:

. r.oosper® lsted ‘FroLiosure [17) a aumber oI urven:z TAR7T 4.
at mi-imtriaw tuel splllage {7 transport alrpianes, and iiscustec '«
“acianaLe cealnd their adeprian, 4
N T Puaccoo L hen des.r el Lo detail how the 1iri-sme ogla ;
Sown e w1 the TAR's that deal with fuel svstem sarfarns, - e o .




following major areas: power—plant protection; fuel system ‘ire
protection; and fuel tank crasbhworthiness.

In answer to quastions posed by varicus members, 1. Peacock stated char:
q p y s

® Auxiliary tanks are not gevsralliv subdjected io crash tesrs.
He knows of no crash data documentziion on Those fanks

® Flame arteslforg are not iratalled in tne verno syvdetems withia
the tanks; they are not effective in prevevting fiash-over between ranks.

o

¢ Fuel splllage via fuel Utank veui linea i¢ no¢ 1ikely to ocecur

In the crash gituation.

e Bladder welght reprzsents only 2 small fraciior of the ~ctal
weight (lncluding the containing struccurz) chargestle o & tladder cell
installation.

» Under crast condit!ons, assuming che loaas ilmpossd weve high
enough for penctvation and low eoough te a2llovw thet tanks <o bresk away
frow the strvecture, bDladder celis are move litelv te wonrzin o fue)
than integral wing tanks.

3. 7. Poref{ contiaved with a presentation (Em.logiue TV) on ¥ISB
recommendaiicns Lo FAA concerning fuel syatew safe(y, end rd4a ¢ Tecponse
to thoge recummendationsz. In angwer to a gquasiticn by K. Voilz. 7. Horeff
stated that rhe three fuel svstew saleny approanches wenticaed v VPRM
74~16 were: rteticulated polvurethane foam: liauid anirvogen fuel cack

inerting; and zxplosisn suppression-

Fo. Review of curvrent R & D programs. The
when listenolog Co tha presentztlcns thet zz
to make varfous sppruaches to puet-crasn {ite hazanc

2
conslder the foullowlng pertingnt {aciots: cffectiveness: reiiabilicy;
welight; maintenasnce; tatvotit: cost; and development stiuvus. He proposed
that each member vate ihe various approscies «with respect te those
factors using a4 slavie code as follows: U (for unfavorabler. ¥ (for
favorable), aud ¢ (for neutregl) . After ~he preseutszclons werve completed,
a Group rating would be attempted. The {ndisidusl preszntacions were 1s f

follows:
I. Crashworihy fuel svsceus

o (. Pedriani, "Lrashwortdv Fue. LHvslews” [sliides » film).

o T, Boreif. "FAA fucy Svsiem Sa’atv Ac=iviciiss. Gerneral
Aviat{sn Aiverait’ f

«lides).




£~

2. Anti-nisting fuels.

o R, Rirsch, "FAA B & D Alrcraft Safety Program” (s!ilies’

¢ H. Skavdahl, "Tests sn Modified Fuel and Flame Arrasts-.
(slides and film).

3. Fire-vea(gtant fuels.

® W. Weatherford, "Research Conduczed oy U.S. Aramyv an
Developmenr cof Fire Resistant Fuels Jor Hellcopters and Diesel Zpgic-:
(slides & film}.

. Yuel tank inerting systesms

® B. “otreri, "Afrcraft Fuel Tarnk Fire and Exo
Svastems (sl!ides).

o T. Rlamel, "Liquid Nltrogen Fuel Tank Tnerting 3ve-.mnm
tslides).

H
S
>

e S. Manatt, "Inert Gas Generating Svstem for Fue
Inerting” (slides),

e G. Grabowskl, "Expleosion Suppression Systems” (no .lides

“ollowing these presentations, R. Kirsch and R. Salmon provided som:
clarification on FAA-NAFEC's fuel wing spillage test facilit. and
I'. Peacocitc made some additioral remarks abcut the application ¢ :r:isn

rasistant tanks Lo :rangport categery alrplanes.

The uroup “eader 3lso noted rece
O, J. Coodoun of Pairchild Indus
suppression svstem bdeling supplie

1pt of 4 written statement, submilted
tries, which deal:t with a tora.l fire
d to the Alr Farce.

G. or of the need :o redirect or modiiv existiag R § U croer:m:
and wnet state of the art warranted shorf-term ruie makisg. ‘e

Croap Leader now proposed that the Sroup attempt a rough screening o

sarioug approaches to post-crash {ire hazard reduction vhich are gnier
current development so0 as to coacencrit2 the Sroup's eriforss a e w
arowising Yov he short revm. Fort the 3creenlag exeriise, e lzar:

the asproaches listed below and suggested that the screenlnz a0t e e
et fec {veness; rellabilitv; weizhr,; maintenance; retrorit: o5t o

Jevelopwenr sratus.

I, “xpiogton suppressicn
1. Tuel tany foaw, foll
2 "nel tane {nerting




4, Crash resizianrt tanks

© wing
o fuselage
5. Anti-misting fuel

In the discuasfon thun followed , various mewbers e
concerning: the fiys ac tog o ce voaslan e, 3
the proposed scresnins facto-s: 2T Rt

factors; and the s gniii
screening code tiav nsd Yeen suggsitea

clear that these gquegilons could no? e 3 we
available to the Crour T Peacouik thzi : LEovE
formed o coatinu. wivh rhe work zaslgnm . Croan o nlt s ar
necessaxy screening) within the framevorl Cabsdehee L v ool

[y

Advisory Committss  These suh-groome wouid teraci o Jhs ool - N
next meetfing. Ihzve Gy GENBlLaL 3EICCETL o siig

snggREt LTy

After some addiilc =i dlecuageics on ThNr iauhal, SLODT A0 L2LBwD AL, 9l

the sub-groupz2 thsr sho.jd v the Group i< sl rthe
Group'e approval), - o - preums. a ER RIS S S
Explosion Suppresa’ar ¢ o<l wad Tusel Tevmy oo

Sub=group on Crash H::'7 cul Tl ks, 2 Sub-group <1 a7l o« oricg
Fuels; and a Drafvi-w - v -Grovn Vw9 oweTe selscfed L vo L uniatten
for service cn theze wun s 0. 28 - Shavs i Toclaosure V.

T. Peacock 2mphes,-=.. - - 1z :oL- ziownd zud Cha Group “vse il s
charged witch thz . {.u =7
specifiz ghort-t-i-- :
basis of present o
significantlv to
and deterwine wnn
along pctenclali~
suggested a fur:be-
activicles thav =
sub-group ig o vapaud

O aele ™ e utar

The Group leader noted thar the Drafoloe Sub-Gre
Group's repori tu the teaic SAFER Advisors _omeintee. A Ayl L vohan
report would bDe revicwed Us fhe Groun Al 1 ¢ pewmt meal.irg.

4. Technical group membenrs, ailtemanes, 83 zulner’zod

particinated in the aezting"

B. Bortreodt
. Gh Miikw

P
=
2
&i
o
"
]

e & 5 & o
oA

- D. Galiowsw, nembsi

A9 o gt S e




J. Grabowski, member
Hebenstreit, member
Horeff, member

C. Kimmel, member

A. Kirsch, member

A, Manatt, member

C. L. Noordermeer, member
R. Parmet, member

M, Pedriani, member
Rosen, member

Salmon, member

W. Smith, member

P. Versaw, Technical Group Leader
Volz, member

D. Weatherford, member

P. Webb, member

Weiss, member

H. Wivell, member

ey
*® & e« & e & = ¢ & o o e e 8 o

® & 0 9 0 O 00 5 6686 Qs 00 0 o0
CUOURMAXWTLONOLTOLOOIONSTO
.

D. Appleyard, authorized substitute for L. Burgess i
Skavdahl, alternate for D. C. Nordstrom

C. Street, alternate for T. W. Reichenberger
M. McCormick, observer, alternate for G. J. Walhout $,
J. Mannheimer, alternate for W. D. Weatherford
T. Peacock, alternate for L. A. Wrizht

LY

® 60 g 0
> ALl
.

: I. Nonmember attendance., Other than members, alternates or authorized
1 substitutes, there were 25 persons in attendance at the meeting. 0OfF
: these, 3 were U.S., government employees.

J. Agenda, time, and place for the next meeting of the SAFER Technical
Croup on Post-Crash Fire Hazard Reduction. The Executive Director
announced that separate meetings of this Technical Group, the Technical ¥
Group on Compartment Interior Materials, ana the basic SAFER Advisory
lommittee were tentatively scheduled for the last full week of September
1979, it NASA's Ames Research Center in Palo Alto, Califormia. The
ageuda for this Group would include, among other things, a review of the
Drafting Sub=Group's draft report.

Prepared By: IM% 7/‘6/1 1

Executive Director, SAFER Advisorv Commicte:

3 Enclosures
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Enclosure V

. SUB~GROUP ASSIGNMENTS

(SAFER Technical Group on Post—Crash Fire Hazard Reduction)

A. Sub-group on Explosion Suppression, Fuel Tank Foam/Foil, and Fuel
Tank Inerting

Chairman: A person* representing AIA

Members: B. Botteri and a person* representing ATA

Advisors**: R. Volz; L. Hebenstreit; R. Appleyard; G. Grabowskl; ..
C. Kimmel; S. Manatt.

B. Sub—group on Crash Resistant Fuel Tanks

Cr .man: A person* representing AIA

“ smers: C. Pedriani and a person* representing ATA
sivisors*™: H. Smith; E. Webb; G. Galloway

C. Sub—group on Anti-Misting Fuels ¥

Chairman: T. Peacock
Mempers: W. Dukek; R. Mannheimer; and a person* representing ATA

D, Drafting Sub~Group

Chairman: E. Versaw
Members: Chairman of the above Sub-groups
Advisor**: 1. Fagin

* These persons are to be nominated by AIA or ATA (as applicacle) wn we
rear fucure,

** ‘hese are volunteer advisors. The advice of other perscrs my e
solicized at the discretion of the Sub~Group Chairman.
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SUMMARY QF PROCLEDING:

SAFER Conference of September X -!8

At The NASA/Ames Resestih Center

Overview. This conference cousinted <f nres coosecu: v
1 172 days each as followz: A meec«ny of itne “echnioal

Compartment Interior Materisl: hesded ov M. wartir o Lo Yleol, & .- 0y

of the Technical Group on Fosi~Crash Fiie razsrd Reduciivn neated b

Mr. Edward F. Versaw; and & mee:cing ol the SAFRR Csmmittss bV

Mr. J. Enders.

During each of the technical group meer.m:ia, SuRErCud rep. "L Wit
discussed so that recommendations for snovi ind tun
be proposed to the maim .ommirtee. A% ih: LAFDK Lowwi:lec :
two technical group Chairmen presented il.e.. group s suggest.ons for

consideration by the SwFER Cowmitiee (o 2 rocommended Lo The Admin:s -
1 trator by Mr. Enders, Chairmsn.

Each of the three meetings were taped and in additicn, the wain SAFER
. Committee meeting was recorded by a couri reporier The cranscri
| this recordation will b2 the official record of thei wmee. .0y

! Technical Group on Compartment Iuterior Materials Meeting.
was opened with welcoming remarks bv Dr, Dean (Chapman, Jirector
| Astronautics Directoraie NASA~ames Research Center, &
i meeting was chaired bv Mr. Martin F, Willevt

-

! Subgroup reports were svhmitted for discussiuva ~nd tu provide mateo: s
; for the Group Chalrmsen’'s presentstion fo the SAFER Commiticge The sreas
encompassed bv the subgroups were as followes:

R & D Review
. Accident Statistics Review
. Short~Term Action
o Materials & Matervial Syst-ms
o Toxicology )
o Airline Operacion:
o Heat Resistance of Fvacuation § ,.es
0o Materials Evaiuation & Testing

(O

Participaats in this meeting were:

E. Wilfert, Group Leaderv

H. Enders, SAFER (ommiztee Chajrmat
Bara, Member

Batey, Authorized subdstitule

P. Branting, Mewber ¥
R. Crane, Member i
D. Delman, Member

J. Fargo, Member :

P OXT MG X

* ". 3 aafrtel -'w,;.'n,-ﬂw fecp e G
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£, Furlong=r, Ubserver
Glbson, Member
Kirsch, Member
Long, Member

May, Member
Madding, Member
Mar:in, Member
McCuire, Member
Nelson, Member
Onderak, Member
Parker, Member

. Ray, Member

arkos, Member
Schielderup, Member
Simon, Member
Spicer, Member
Wear, Member

e
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Technical Group on Post-Crash Fire Hazard Reduction Meeting. Tt-
welcoming remarks for this session were provided by Dr. Harold P. Kl=: ..
Director of Life Sciences, NASA-Ames Research Center. Mr. Edward Vercaz..
Chalrman, structured this session In a similar manner to the Interior
Materials meeting, operating as a workling group to formulate suggesticns
for zne SAFER Committee to consider as recommendations to be presented :°
the Administrator.

Subgrcups within this group were as follows:

1. Explosion suppression, fuel tank foam/foil, and fuel tank
inerting.

2. Crash-rasistant fuel tanks.

3. Anti-wmisting fuels.

-3
o
4]
-1

Twe presentations were made to add to the geoup's information.

wegn.

“"The Parker Liquid Nitrogen Inerting System for Post-(Crash
Fuel~Fire Protection,” by Mr. C. Kimmel of the Parker Hann:f:in
Corporation,

"ICIl Fibrous Flame Suppressors,' by Mr. A. Brown of MF3
Products.

Those who participated in this meeting were:

E. F. Versaw, Group Chairman

J. H. Endeis, SAFER Committee Chairman
B. P. Botteri, Member

W. G. Dukek, Member

L




E. Furlonger, Observer
Gailoway, Member
Grabowski, Member

. Horeff, Member

Kimmel, Member

A. Kirsch, Member

T. Leonard, Member

A. Manat:, Member

Martin, Alternate for T. Madgwick
C. L. Noordermeer, Member
R. Parmet, Member

T. Peacock, Member

Rosen, Member

F. Salmon, Member
Skavdahl, Member

D. Smith, Member

A. Volz, Member

D. Weatherford Jr., Member
P. Webb, Member

Weliss, Member

vignot, Member

Wivell, Member

[2 R &

LM F WXL ORI LI OAO D

SAFER Committee Meeting. Mr. Clarence Syvertson, Director, NASA-Ames
Research Center, presented the opening remarks afrter which the weeting
proceeded under the chairmanship of Mr, John H. Enders.

In order to best utiiize the time allotted for the main commi!‘ee
meeting, Mr. Enders structured the proceedings so that each techni:al
group chairman could present the proposed recommendations ot his grour
after which discussions could be held and decisions could be made ax to
those short-term and long-term recommendations which would %> presente:

to the Adwmiristrator.

After lengthy discussions, the Committee decided on the following:

Short~Term Recommendarions - Interior Materials
o  Retain FAP 25, Appendix F, referenced Bunsen Rurner tlest.
o  FAA “1d request ASTM Committee F-7 to modify method F-5u1 t.
corre 2 wethod for materials that drip and melt awav from
the flamc d subsequently to modify FAR 25 test method for

materials (Appendix F).

Short~Term Recommendations - Post-Crash Fire Hazard

o Amend FAR 25 to require fyel tank vent protection during uround
fires.

3-52




o} Request tnat the FAA examine, through an ANPRM, the feusitil.ov
of amending the reguiations to require design practices wni.?
minimize the probability of failure to achieve fuel shuicff @&
potential fire situations.

o The FAA should request the NTSB to implement the proposals by

the cocrdinating research council for improved accident
reporting reievant to fuel fires.

Long~Term Recommendations - Interior Materials

o Expedite and coordinate C-133 and similar full-scaie fire tests,

o Define a design post-crash fire scenario(s).
0 Establish contribution of cabin interior materials relative -
the post-crash fire hazard.

) Expedite the development of the OSU chamber and evaluate its use
as a regulatory tool {within 3 years).

o Complete preliminary evaluation of the test procedurs and
present materials for evacuation slides by May 1980.

o Accelerate toxicity research effort to identifv and understand
the biological chemical and physical factors that must e
integrate<d 1nto comprehensive fire risk assessments for
materials in specific use configuration,

) Promote open forums, documents, and presentations to make the
subject of toxicology more understandable to regulatory bodies,
flight crews, and to the public.

o Develop cabin interior material data bank.

o Continue development of low-smoking, fire~resistant seat foams.

o After ASTM-F7 has modified test F-501 to correct the melt and

drip~away from the flame, subsequently modify the FAR 25 test
method for materials (Appendix F).

0 Develop for new seat designs, fire blocking layer (fire barrier)
to protect present polvurethane foam cushioning material
(1 year).




0 Coordinate and accelerate development of analvtical posi-.:
aircraft fire modeling.

Long~Term Recommendations - Post-Crash Fire Hazard

o Continue and expedite FAA/NASA research to establi.sh a realist
airplane crash scenario with increased emphasis on posi-crash
fuel system failure modes and effects on cabin fire safety.

o From the crash scenario, develop fuel system design criteria
which transport category aircraft must meet in order to minim.ze
post~crash fuel fires.

o Support a transport helicopter post-crash fire study simii:
the preceding recommendation.

o Expand the investigation of AMK and its properties witl tesie
to all operational aspects of commercial transport aircraf:.
(The following associated recommendations are not in order o
priority):

~ Develop AMK performance specification.

~ Investigate the applicability of anti-misting corncepts
broadened specification hydrocarbon fuels.

~ Encourage NASA to include AMK technology in its il.ug racee
fuel program for advanced engine systems.

~ Investigate reduced flash point of kerosene fuels.

~ Broaden large~scale validation test.

o That FAA evaluate the use of self-contained smoke ma xs, gloves,
clothing, or other personal protection equipment for crew
members and handicapped passengers in order that theyv can bette:
complete emergency evacuation under the post-crash cundition.

Participants on the SAFER Committee Meeting were:

Enders, Chairman

Dougherty, Alternate for Green

Chavkin, Member (pending approval)

Edwards, Alternate for Del Balzo

Goland, Member

Goodman, Member J. R. Reese, Member
V. Hewes, Member S. H. Robertson, Membe:
F. Hitchcock, Member E. L. Thomas., Member
E. Hodge, Member

Huggett, Member

L. Hutcheson, Member

. W. McGuire, Member

R. Perkins, Member

Podolak, Member (pending approval)
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General Comment,

1. Since the first f{our long-term recormmendations =nder 1. 1.
Materials are interrelated, it is the Committee's reguest ‘hu’
tied together during their long-term handling.

RESASETS

2. The subject of smoke hoods was discussed ar lengih. It was Jecided
that the subjact should be referred back to the Technigcal Lroup on
Compartment Interior Materials to determine, indeed, wnether alleged
significant improvements have been made to these devices Lo warrant s
recommendation for thelr renewed situdy.

3. It was the specific request of the technical groups (supzoried Lv e
SAFER Committee) that they receive information with regarc to the *An
response to each of the recommendations.

4. The SAFER Committee charged the Chairman, Mr. Enders, with ‘he Lan-

0! presenting the concained recommendations to the Administrator at o«
earliest possible convenience and to reflect, in his presentat.on, tic

Commit:iee's discussions leading to these recommendations.

. '

r

5. As a matter of note, the Chairman expressed dismay thal "he N7
observer did not attend this conference in view of the Imporians
aircraft accident investigation has In structuring a sound airor
safetyv lmprovemen! program.

Thd
tofire

(4
as

n. Details of future SAFER meetings will be anacunced pending i
hr:ofing of the Adwinistrator,

1
. . q , // - P \. :
prevared By: Y fde &4, Y

Executive Director, SAFER Advisary Committee

Concuoe , B/jM

Ch4iyman, SAFER Advisory Committee

RES




SUMMARY OF PROCEEDINGS
SAFER Meeting of March 4-6, 1980
At The Aerospace Corporation

1

The meeting was recorded on tape which will be the official record
proceedings. This document will serve as a summary ot those procecd:rog. .
A final report of all SAFER activities will be made available atter t:
termination of the committee in June 1980.

R

OVERVIEW. The fourth meeting of the SAFER Advisorv Committee wa. lel
March 4-6 in El Segundo, California, at the conference facilities .
the Aerospace Corporation, The primary purpose of this meeting was
the FAA to respond to the formal SAFER recommendations which were
presented to the Administrator subsequent to the SAFER conterence o
September 24-28, 1979,

At the beginning of this meeting, time was allotted for updating tne
committee on several items of old business and to accommodate the
aembers in an on-site inspection of the fire safety related cspects i
aircraft construction at the Douglas Aircraft Company at Long Beadli. '.

Formal responses were presented by the FAA after which open discussion:
took place.

The structure of the final SAFER report was considered and assignmer:

were made for contributions of that report., The final SAFER neeti v

will take place at NAFEC, probably in mid~june for the purpese -

reviewing the final draft SAFER report. ‘
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t Supnort Operations of the ~aroepace Corparation, weloumed

to the Aercospace facilitizs. The opening remarks were mid:
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1. There needs to be an improvement i{n data gathering. The al}A
and FAA should be requested to work with NTSB to develop
more thorough standardized investigation report tormat. There
should be a continuing procedures to review and update the
data collection process. Concomitantly, there should be an
improved data retrieval system to make the data available o
more people.,

2. Existing data should be more thoroughly investigatea, vis-a-
vis the NASA study.

3. Future changes in design and in regulations should be bi,.1 o
more complete data gathering and analysis.

Mr. Marty Wilfert. Senior Engineer/Scientist for the Douglas Air.r.::
Company, informed the committee of additional intormation gathered ir
~“he area of passenger smoke hoods. Conclusions reached were that the:c
nave been no new advancements which solve the concerns of the dela-
they might cause in passenger evacuation because of the possible
confusion in the use of these devices by an untrained group and
of the risk of suffocation., Mr. Wilfert also mentioned that
prospective manufdcturers of these hoods are quite concerned with tiiv
product liabllity aspects. Mr. Ed Thomas of ATA added that the
possible hampering of communication when using smoke hoods is alsc
srublem with serious potential.

hoeoause

Dr, John Parker, Chief of the Chemical Research Projects Otfice at NASS
Ame=, reviewed work done in the area of cabin insulation materia:is as
the-ual barriers and proposed further study of this and of the usc .2
cerlective paints for such use.

Puring the afternoon of the first dav, the committee members visite:
pertions of the Douglas Aircraft Company assembly line so that thev
could see, first-hand, the installation of cabin interior materials
ather factors pertinent to the committee's deliberations.

March 5. This day was devoted to the formal responses by the FAA !
the recommendations made by the SAFER Committee.

Mr. Tom Horeff presented the responses Lo the long~ and short-tor-
recommendations which were of a regulatory nature.  The recommends oo
17d rzsponses were as follows:

KECOMMENDATION. Retaln the FAR 25, Appendix F, referenced bunsen
burner <est and request the ASTM Committee F-7 to modity method F-- o
tz correct the method for materials that drip and melt awav ‘rem tie
tla- = and subsequently to modify the FAR 25 test method for n2terial-
(Appendix F),

RESFONSE., A letter trom the FAA to the Chairman ot the AsT 0 mupls e
F-7.26 has been sent (February 8, 1980) requesting that the
recommendation to modify method F-501 be {ncluded as av agenda e

R

the next scheduled meeting of Committee F~7.0h. The FAA Wil' 1<due a0
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W to smend ne FAR L5 test method for materials (Appendix F)
dheo e tl te anditication of method F-501 by the ASTM.

Amend AR 295 to require tuel tank venu protecticn
p

iag oorcoad rires,

voe JudNSk. The FAA will issue an ANPRM to seek comments concerning the
: tiveuess of vent flame arrestors and sucge rank suppression
oy Loodelaying the ignition of fuel vapor within the system due 1

UL Ty,

: . Fxamine, chirough an ANPRM, che reasibility of amc.ad!
Jhe regulations to require design praccices which maximize the
crohohaitire o engroe fnel supply shur-off in potenrial tire situatic-

Soe e Fas Wl Ll issae an ANPRM o seek commens s concerning Ut
rovoaad the avallapility of design procrices which may exist [
tani e e probabhility of Yuel shuc-off in potentisl Lire situation

'

)5, Request the NTSB to loplemence the proposals by “he

’ Research Council for ilmproved sccident reporting relevan:
. oA Fas lettor o NTsB solicits NTSB review of CRC proposial

tThothe hjective ol matisZving the need for more accident informaticn
et v te o tuel, tires, and explosions. (This lecter was signed by
Wooadie st tratoer on Magonr b, 19800)

v, terersr oibso meuntioned chat an R&D program to develop improved
riteria tor fuselage and wing crash-resistunc fuel systems is planned
Feoomle FAA 1n FY-3] 4nd that crash-resistant fuel system requirements
Lo rropused ot the Rovtorcrate Regulatosy Review in December 1979,
SoLcowers sovernl questions followiang Mo, dHorefi's presentation but in
the cnitor st w0 saving time durirg this day of FAA responses, they were
tivert 2 o the morniag ot the last dav.

. ta Cdwiards of NAFEC responded to the remaining recommendations
~oae s cwreetrned long-oernn RED v owav ol background, 2 peneral

fose miprice of the management o the FAA alrcrafc Satety R&D Program
¢.owiven aiong Wwith overviesds of the cabin fire safety and the

tied T 0 RED program. 1
ceveaneabat tons were 2rouped by Mr. Edwasas into those which }
star 04 o tuli-scale experiments, rice medeling, post-crash fire ]
wrenaric saaivsis, labocas ooy tesy methodolegy development, survival
e evacuation, acandood s ont towrovements, aud those of a general
1tare. o chocoagh wes coption of the rlons tor satisfying the SAFER ]
Ceommendat lons wi. preseated with pronosed time tables for carrying '
voothe e wliort s,
)
1

WLl on, Ul owds o« desoription or work already initiated at NAFEC
voorel tes O the 8URR poals, i'pere was o apparent committee
TSN vl 0wk rega tre research and development




responses presented by Mr. Edwards, except scme cotncern over '

quotable costs associated with the R&D program.
March 6. The questions relating to Mr Horeif'sz r@gu]AFQ?Y resnensts,
presented the previous day, were entertained. r. Horeft war

questioned by Ed Thomas (ATA) with regard to Mr. Horefr's . hdent
statistics which were not in agreement with those of the NI&B_‘cr$thu
same time period. Mr. Horeff distributed informarion suppori.tg =.»

accldent statistics.

There was confusion among the committee as o what was Weanft by the Fad
response to the recommendation for requiring fuel tank vent prgtectlon
during ground fires. There was concern that the FAA might again be
favoring fuel-inerting systems. Mr. Horeff emphasized thar hils was
not the case,

GENERAL COMMENTS:

The committee placed much emphasis on the setting or prioritte=s -n the
proposed actlons of the FAA in response to the SAFER recommendacions.
Realizing tha:, witli budget limitations, the Faa will be atle t. 3ccom=
plish all the SAFER tasks with equal emphasis, the committee ua;ts 3
hard look to be taken where R&D money can be spent to produce the best
pavoff in praciical increases Iin safety.

With regard te the recommendation alluding to fuel vent flame Suppies=—
sion, Dr. Huggett (NBS) proposed that basic testing should be dore
invelving an aircraft wing, with the required lightning arvestes
instalied, in a pool fire so that basic data can be obtained on the
effectiveness of these arrestore in that situstion. He al!sc SugﬁESted
that strong emphasis be placed on improved scciaent statistics. The
lack of fnformation in this regard had a signiiicant eftect on the
committee's effocts.

\

. U ST
Interest was expressed on the subject of paincs which mignt oa:a; the
fire <ffects in certaln critical areas of an ajrcraft anc may nave 4
side benefit of corrosion protect:u.

of cabin

Capt. Vic Hewes (ALPA) emphasized conzideraction for more Stuﬁi
windows which can shrink in elevated thermal conditions alicw*”? the
more rapid entry of heat and flame. He 2npressed concern For e ,
serious problem caused by melting and dripplug ot cefling pane:.s anu
the need for swoke/fire detectors ir lavetories. He zlsrASusgeSteh
that the committee consider recommending the requirement fov lowflefél
emergency exit lighting in additic. to the existing lLigh~level lighting
already inscalled.

Chalrman Jack Endera made the point chat in accidents/yn:idents where
fire does not occur or where fire occurs and there are no fatalities,
it 13 important to examine “what went right,” as well as what
causal factors wete present.

accident
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Mr. Guy Goodman (ATA) informed the

-5-

committer that o the D004 aeetL

considerations were being given to engine contaziument and piovicogae

protection to occupants when there

Mr. Jack Wivel of British Airways
impeding safety improvement by ove

There was general agreement by the

is noncontainment.

stressed the impott ace o7

rregulating,

committee Lhal, to maintain

continuity after SAFER, Ad Hoc committees should be establishe!.

Presentations were made by Mr. Ev
Lockheed outlining the efforts of
improvement., Copies of their mate

The final item covered at this mee
report of the committee which will
during its existence. A tentative
members contains 11 parts, each of
bilities of specific individuals,

Tustin of Beodlne and Mr. ORI
these compdiiies il (ire sdlel”

rial is incliuded with this =umno o

ting was the ~Liuolure ol Too pinna.
reflect the committee’'s sctivicies
report outline presented oo the
wnich were assigned das responsi-
Tiese parts are listed below witn

the names of the responsible individuals. it was emphasized by the
Chairman that any member of the SAFER Committee or its t-chuical groups
should feel free to contribute to any part of this report even though
they may not have been named specifically, or have been asked b -he
person responsible for a particular part.

Part !: Front End Matter - J. Enders and E. Wood

i

Po 2: Alrcraft Fire Problem Deffuition —~ *C, Hugartt, Ed Thomg
J. Fargo, and G, Walhout

{ “art 3: CGeneral Comsiderations of Alrcraft Fire aud Hxplosio it
*M. Goland and J. Del Balzo

T3l 4 Assessment of Adequacy of Current Standards aond Existing
Technical Basis for Near Term Upgvading of Rules - *J. Re

and J. Chavkin

“ort 5: Fireworthy Materjals - #M. Wilfert, J. Farker, and . Ty,

b Toxicity and Smoke - *L. Ferkins, £. Podolak, 4dud
J+ Punderson

/. Fuel System Fire Razards - *;, Bert, *E., Versaw, and 7. =

> © 8: R&D Considerations - *A. Tobiason and T. Edwards
i *i Crew Protection and Passenger Evacuation - *b. V. lewes,
R. Clarke, J. Searle, and C. Hitchcock
| b
Puar 1 SAFER Committee Findings end Recommenda®ions - . ¥nder '
E. Wood NOTE: It has been tentatively decided that the 7o k
responses to the SAFER recommendations will he ;laced oot r
area.
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v cids, Hdational Transportation Safety poard
30 urlepaxiaxe Avenw, b

Viasiadn Lows, U.o. 20594

[V SV B AT el

el sy estions during, public iearings held by the Federal
ool Administration (FAA) in 1977 on the hazards of interior
sletial, ad fuel system fires and explosiims associated with

Cvavewsse Luansport category alrplane accidenta, the Upecial

2w e and Explosion Reduction (SAFER) Advisory Comnittec s
S and e recomnend ways o lmprove cabin occupant survivability ar
o yost-crash anvironment.  On Novenbex 27, 1979, Me. Joto .
Svecta, csndraan of e SAFER Alvisory Coaasmittee, reported woon oo
Coe ot could contribute signiticantly w satety Wfuch thw
¢ ranttee recompaxed can be taken an the basis of jwesent-day
Cooinical honowledje. Une of these recomendations was that the Fra
sieoahd Tequest the National Transportation Safety Loard (WIDB) to
cogndaant e proposals by the Coordinating Research Council (C)
. or umprovad accidont reportin, relevant to fuel tires.

L Uroe proposal 1s presented on page 41 of QAU Report to. 401,
avrnstion puel Salety -1975," a cops of widceh is enclosed.  You will
cote 1 iy recassended that NIBL Adrcraft Accident keport Fona (12u.l
o cevised o focus attention on the need for more informatiorn
rerative Lo tael and tires in reporting on transport categovy
aliorast aceldents.

i dwe revies of atrcraft accident tire experience revealed that
Viia. lonmation relevant t aircraft fires and explosions was
cacal, iruin cost accident reports and files. Information on tw
Causc and nature ot aircrafe {ires/explosions would be of

o aislderanle assistance in desinin preventive neasures a i
tusearch akd Jevelopment eftores directed towards reducin, thesc
wsards, ractors which would be of interest concerniny, Jn

e t-soavivanle accident post-crash Lire/explosion environiment
ol anciwic anblent air temperature, wind direction, umact speed,
Jeceleration distance, fuel system damage, tuel type, fuel
tasperature:, i pition sources, thwe of i nition, location, (oo,
vatye, sasuit, ool area oo fuel spill, crash site conditions, types oi
fntes o catertals wvolvad, wd cause of fatalitics. vlule it may

- HECEWING PAE BLANK~NOT F1.nED
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4

not be possible to establish some of these factuors in certain
accldents, 1t appears that reporting and storing as nuch meaningi.!
fire and explosion information as can be obtained would prove
valuable in efforts to reduce aircraft fire amxd explosion hazards.

Tour . . il McCormick, observer of SAFLI Technical Croup
actuvitaies, indicated in a recent discussion with a maiber o. oo
stat{ that Human Factors Groups are responsible in transport air... .
accidant investigations tor docusenting most of the above
Ltire-related fuctors and that an effort is underway to establlio.
couputer stora;c codes for retrieval of such inforwmation. It ..
acanuwled od that most of the (KC suggested additions to Forn Gl_o ..
arc bein, covered in Huaan Factors Group roeports, lowever, W soiie .
Jour Tevied ob the ALK Advisory Cuaundttee recozoendation ~1L L
ouyective ol satisiyln; the need for rore information relative wo
iuel, Iires, axd explosions.

~uxerely, ‘;
Y ~{~nod by
x. Bond
oo Lrator

BB P \
PRSP LAYY o

cC: AVo=1 /A~ /ASESY JALE =300 (WD) [ A= YO0/ VG [ TR f Al =1 /2= L i
AN=1/APA-1/ASF~100/AVL=-20
Seee=160:TOwreil :da:2/12/20
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STUDY OF AIRCRAFT ACCIDENTS (Cont'd)

xilled due to fire because in many cases it is difficult,
even with autopsies, to separate impact from post-crasn
fire effects. Reports like the 1/30/74 B707 accident at
) Samoa are relatively rare. For most survivable fatal

‘ accidents, the investigators conclude that a combinatiur
of factors was responsible for fatalities.

|
|
} Very few accident reports specify that the occupants werc
i

+. Hecommendations on Improved Accident Reporting

Alrcraft accidents are reported using standardized forms. Do Lie
cast uf General Aviation, eilther NTSB Form 6120.1 1S compicted ULy
the pilot/operator or NTSB Form 6120.4 is completed by the
Investigator. Both ask for data on fuel by volume and gradc bLu:
de not seek information on mode of fuel releasc.

In the case of Air Carrier accidents, NTSB Form 6120.2 is used ¢
¢ reporting all civil aircraft accidents involving aircraft
exceeding 12,500 pounds takeoff weight, helicopters and Alaskan
air carriers. Usually this form is supported by attached statc-
ment, as well as the report of the Investigation Team. Complete

) though this form is, it still lacks certain vital information

1 relevant to fuel fires: unfortunately the usual attachment. to

: this form 1n an Accident File also lack the information. A 5
| revision of the Formshould focus attention on the need for ;
1 information relative to fuel and fires.

Tne suggested additions to Form 6120.2 cover the following items:

Section V - Cause of fatalities, Fire, Asphyxiation or Trauna.

Section V]I

Exit Time. Exats Used.
Location of Exats and Fatalities.

Section V]Il

Fuel Abouard by Yolume and Grade.
Source of Fuel Release.
Fire Extinguishing System.

Section X - Site Conditions, 2.g., Surface.
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Federal Aviation Administration
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Dear Mr. Bond: tﬁ@ﬁ’/ AD/?-‘/

e oy 4 st

This is in reply to your letter request of March 11, by, -
Board review oloa o recommendation by the Special Aviation fire o s
Keduction (SAFER) Advisory Committee concerning the collection o!f mur.
information relative to fuels, fires, and explosions associatua wii i

accidents. ‘
As you may know, our stafl has initiated a major project Lo oo,

improved aircraft accident data management system. This etfort -io: i,

a review of the accident information requircements ol the Satcely Lcara.

ot other organizations, with a view towacd improving the Kinds i oo,

ol data collected during accident investigation:. Particular ciphas -
being directed toward improving the qualitv and quantity ol Luean el
mance and crash-survivability data. Obviousle, the chanpes in oo faes
requi reaents which result will necessitate roevision ol U Later podd
Arrcratt Accideul Report Forms.

Bevause of the Federal Aviation Adwmiuintiation's {FAA) o+ oo
volvement in the investigation of selected ovcrvatt aecidents
use ot gecident data, the Safcty Board's data project start o v,
closely with representatives of FAA's office of Aviation satet o o
that consideration is given to the needs of both organization: . S
tion to the day-to-day informal interaction between FAA and
staf{s, bi-weekly progress meetings of the two groups are heisdl.

Therefore, please be assured that your ~taotlt will be wep
our progress on this project and that the recommendat ons ol e
(ommittee and the Coordinating Research Council will oo gaven il
ation for inclusion in the new aircraft aceident dat: svston
fellalie aREEL

Slncorely vours,
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ADDITLONAL DISCUSSIONS

CKEW PROTECTION AND PASSENGER EVATUATION

The scope and expertise ot the SAFER Advisory Committee was limited to

Cransport category alrcratt and the deslgn aspects of such aircraft as

thev relate to filre aad explosion reduction. Because of the relatively

shoct time Lnvolved for the Committee's efforts, attention was focussed

sriwarily on impact survivable accidents where control of fire and

explasioas wonld enhance occupant survival, Certain of the discussions

; the Commitlee were beyond this scope; however, since they did affect

‘ covnpant survivability ther are reflected here so they can be kept in
viow for regulatory activities outside SAFER.

I L. Seating Density

; If aircraft occupants are to evacuate the alrcraft rapidly

% in an emergency, they must first of all be able to get sut of

thelr seats quickly. Yet alrlines have been adding seats, thus

i
|
% roducing the space between the seat backs and passengers In rLhe
; seat vehind. Lt seats are too densely spaced, swift evacuation
!
J way be hampered In an emergeucy situatlon.
{
Z. Pruiective Equipment
Any spec 2l protective equipment provided tor crewmembers
aust be located at their stations and be readily accessible.
Crew abflity to afd passengers in evacuating an alrcraft during
4 A tir: aay be enhanced by protective breathing devices and

chove oy howevor

, tests should be conducted similar to earller
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5.

tests carried nut for passenger hoods which address the speciii
problems of tire ~-..:'ved to don the equipment, ability to
direct passeng. :s . be understood, and freedom of movement.

Public Address System

With reference to passenger egress, consideration should he
glven to the effective "passenger address system.” It should be
mandatory that all PA systems be independently powered and be
capable of operating in a situation where all other systems hav.
failed.

Flight Attendant Stations

A review should be conducted of the location, distribution,
and structural integrity of flight attendant statioms

( jumpseats) in relation to:

a. vigibility of cabin interiors and occupants (assessments oi
the cabin in a smoke and fire situation as well as abiliry
to see areas in the cabin <here passengers may need to be
rescued by crash fire rescue (CFR) persoanel after an
evacuation is required).

b. having trained crewmembers dispersed throughout the eatire
aircraft, especially at exit areas, to provide more
effective leadership, immediate opening of correct exits,
and effective management of passenger flow to usable exits.

New Training Initiatives

Passenger education has been called "the missing link in
ailr safety.” (Ref. 11) Seat cards, oral briefings, and

demonstrations before takeoff provide passengers with essentlal

- 3-192
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informetion In case of an emergency (Ref. 12) and this arca has
been the focus of attention by government and industry over the
years. Nonetheless, passengers continue to "tune out” this
information, and there is very little data readily available 1
the general public on the hazards present in an aircraft lire,
not to mention the related issue of toxicity. The SAFEK

Committee believes there is a need for continued emphasis on

improved passenger education and recommends that the FAA promot-

open forums, documents, presentations, and other methods to mal.
these subjects more ;eadily understandable by the public. For
example, the FAA could collaborate with the National Fire
Prevention Association on such fire education issues as what to
do Lf a fire breaks out in flight or after a crash, potential
hazards from wearing readily flammable clothing, or smokingy (1
the lavatory. These subjects could be incorporated into publin

service announcements.
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