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On Novemcer '28. 1987, a Soulh Alrican Alr.•••y' Boein( 1'7-ZHB, call ,I.,
Sprin(t>Ol<195. on a schedtUed m(nl Iro", Taipei, Talwln, 10 Johann.,cul'i, South Africa.
'Wilh an en route nop in Mauritius, cruhed into the 'ea aboul 140 mil., norlheasl of
Maurilius. All 141 pus.nr ••.• and 19 ero••memOe.., on board wero killed in the aceldent.
Prelimin&:')' evidence, cued on Iho "Iimaled 1 percenl of Ihe wrecka(e Ihal hI.' Oeen
retrieved, and tlle "ommunlcatiolU between SprinibOk 295 and Mauritius air lraH!e
"ontrol. sunuu Ihal an In-Oirht tire diu~led Ihe airplanl, Ihe Oi(hlcrew, Or bolh.

The "onllnuln( inveniptlon 01 Ihe aceldenl 1£beln( conducled by' the Direclorate 01
Civil Avialion of the B.epublic of Soull; A!ric&,wilh the tull partle!patlon o! the NulonLi
Transportalion Sa!ety Board repr.,entinr !.he \Jnited SIIIes, the Slalo ot manu!acture of
the 1i.,.lane, In accordance wilh the provuion.s 01 Annex 13 ot the InlomallonLi Civil
Aviation 0l'ia.niution. Coru!d'raOle ovldonce rem.;ru to be oblalned primarily by
complex underwater recovery e!forUo However, thl accidenl hu raised .everLi wue.
which the Sarety Board believes d~erve immediate correcllve actl.on.

The Booln( H7-ZHB airplane WI.'•• Combl. air;llant, that Is, an air;>lano In which a
portion ot tht main, pusto(er COlllpartlllent can be used 10 IrlJUport c&riO. 'In Ihe
B04!lnr 741 Combi. the two att cabins can be converted within hou•.• to either pusen(or
or c&:TO"on{jCW'atlons. Fedual Aviation RoruJatlQns (1'All.)cat~ri:e aireratt c~o
compartmcnu into five classes, A throuill Eo lee<ll'tIlnr to their vo1umo, In-tII(ht
&ccessIbUlty. ,air Clow. and fire contalolDent "apabIllU •• (n. 14 Code' o! FederaJ
Ilecvatloll.l (Cl"ll.) 25.S57). AccordlnJly. thl alt. mala decl<, UJTO compartment o! the
Boelnr 141 Comb! is, a elass "B. eOlllpartmeat. Amon( otller requirt",ents of
1. ClR 25.157, thi.s ty;>c ot COlllpartmenl must have: IUttlelent lec'" to enable a
crewmcmbcr to etteetlvUy re\ell any part o! Ihe eollll'U'lIloat wblle In tli(ht; separate
araoke or tirt doteet,,~ to Llert nJ(hlcrelf lIlembers at their atatlons to slIloke or fire
within til. eomputrae"t; and ~be abUlly to preveat Imoke trolll the COllll'U'ment from
enterlnr the puse~tr eompartllleat.



These :-e-q:.li:-eme:::.J hll~e hithe~to ~en l..SS\I:':'1ed to provide &c!e-qc&te ?r"'Otec::ion troi.'.
l~. pot.o::a.l!y c.:a.s:~O~rllC cor.sequ.nc"" o( an In-lliir.'lt (ir. ~Cl""., the Slf.ty BOL~
believes, ~~e :r..c~cence of such l've:::s on t.:-ar...s;>or-t cateror')' a::c::-a(t h&.3been q~ite law.
As a result, lit~le o??Ortunlty h4.5. b-een available to demor~r.te t~e efrec:tiVe!"le3S o~
t~e,e: r~\.l~reme:"\t3 1n ac:t".Jal in-[hit\t occ:u..""T"enees.. For exa.mple, tht' SaJety Bot.rd i,
lWue of nnlv (ive mljor (atu in-(Ji~t nr"" on boLl"d lrlJU?Ort ca"liOry aircrA!: in the
la.st twO cec:ades; or: July 11, 197J, nea.r Pc'i,s., Fr-a.."'H::e,a !ire 0:'1 •. Va:ii Air!lnes Soei:'J6'
707 klUe<l 12' p~pl.; on Nov.rt'l~r 3, 1973, In BOS1on, MU3lchu •• tt.s, a (Ire on a Pan
Americ:an Airways Boeinr 707 !rei(tlter Icille-d all three crewme-mt>en; on November 25.
1979, nea.r JeCca.h., Saudi Arabia, a !ire on a Pa..kista.n lntern.ational Airlines Boeinlr iOt
kiUed oJ.! 155 p.opl. on-oo •.•"'d; on AUi"st 19, 19&0, in RiyaCh, Saudi Arabia, a (j~. which
wl.S believed to have ori~nate<l io a cl •.•.• D .compartment o( a 54udia LAckh •• d L-l011
kiUed L11 301 persons on-board; and on June %, 1983, a (ite on an Air Canada
.¥.cDonn.U Dou~ILS DC-9 in Cincinnati, Ohio, kil:ed %3peopl •.

Yollowin •• the accident Involvir.,. t:l. Saudi. lAckh.ed L-IOll, the 54(.ty Boare issu."
Safety R.comme:ldation A-81-IJ which u:"led L~e Fec.ru Aviation Administration (1'A.'\)
to:

Rev:ew t:1e ee:,,~i~:c:!:!on o~ a.:l ~&~.e/C:L"o eom~ar:r."Ier.ts (over SOQ c'..:.
r~.) ir. t~. "D" c! •.•.•ificatlon to insJ~' that tne int.:lt o( 14 CFR %5.S57(dl
is me~.

In resj)o:"LSt to the recommendation. t..""'1e FAA earrie<j out eX1ensive research tc
~ttermine the fire eor.tainment eap!.bilities o( e!a.s.s C or 0 clJ'i'O compartments. 1/ The
results of the resta.n:h ehanie-d seve.:-aJ L1.rJr.'Iptioru re .••.....'CHr:i'the (ire eont&jnme:,,:~
l:".cUcr S\J;,?reS3ion e&t:labilities of ir.a.c::c:es.sibie. i.e.., c:la.s.s C and D, CUi'O compartments.
For e.xample, eert.lin ea.....,o liner material t~a~ l'l.&d been C"Onsidere<1 to be n:-e re"sistar,':.
.....a.s shown to.be unr.bleto contain I Jus:&jn~ !::"'e(or' even 3everaJ minutes.. As. result,
the FAA uPil"aded the (!rt""r •• istanc. JtL~dL"""" of clus C and D CL""i"'lcom;>&:tm.nt
linen and revised. other re:'l'Jlation, iovernini tire detection, containment, In~
JupPr •••• ion in c1LSSC and D CUi'" compartmenu.

Accor-dln •• to the (lnLl rule r.-quirinr chanres in .cll"'i"OHner nre resistanc., 1/ the
p~oposed c~.ani .•s w.re ,to be appli.d ", , . to L1J elu ••• o( eUio or baiiai.
co 0::part menu that de~nd on line~ (or (ir. cootrol,' Le., cl.LsJ C and 0 eUio
compartments. and not cla.u B and E Cll"'i"Ocornpor.m.nl3, ••hlch rely on .rew",omber
acceu to combat a rire. nus, alrcrut manu(actur.", can comply with c,,".nt PAR. by
demonnratini t.~.telu.s CandO cL..-o C"Qa'l.~a:t~en~can <:ontain. fue and, due to their
ability to re.:.ict interns.J air now, .mother it ",L~ el1ini\lWllnr lien:, star<e It thr<>uih
orYl:en depletion, or botl\. I'urt.~er, (ire cootain",ont In collini and Jldewall line •..• o(

lJ l:Il""'O, D.L, ana Hill, IL.G" I'lr. Conuloc::ect Cll.&ncter\s1les o( Alrcn!t CluJ D
C~ Compartments, Atlantic City, New Je •..•e)" 'FAA Technical Center, 1913
(I'AAlDT/CT-82/lS5); and BlaJo:e, D., $<Jppr=sloa and Contr<>l o( CluB C C&ryQ and
Computment I'lres, Atl&.l1tic City, Ne •• Jenef' I'AA T.chnlcLl Center, 19&5
(DOTI1'AAICT-H/21l. .
1/ Deputment o( TrI.JUI"'r"tatlon, I'edef.al Avllllo,n Administration, 14 CI'R PL"t 25,
Airworthiness S~&nda.rd.si Fire Protection R.eq\urem~nu tor Carro or Bariaie
Compartments, !,.~.r!l.!R.gister i1 May 15, 1985.



c!us C and D ca.."T" com;:an",.n:, IJ re-<;"ir.c to b;, d.",o,'.nru.~ ~y holdln. a flam. 10
t!".Cr."1(or & mini;;;um o( S cinutcs, whi!e cc~1!ic.tion rC"Ctuirlr.a~:.s Jreei!y t~.t flames
b. h.ld to lin.,.., of e1u.. B com;:~m.n:, for only 12 •• co."~ Th. Saf'ly Boa.."db.l/,vtJ
t:"lat to provjd~ the needed fi:-c rC3i:S~Ir.C'~ ~or c!!-1J B cs...-voeo~~~~~rnts, th~ PAl.
,.,ould e'I.loli.h fire re,i.t4ttt re-<;uir.men<3 for Ihe ceilln. L'ld ,idew&.l.lJIll'''' in 1lIu.r B
c .••• o compartments of tra,,,;:or! cAtegory .air;:lon., thAt .qual or t:lcttd til.
rcquiremenu for clu, C and D co",;:arlment • ., HI forth /n 14 CFIt Put 25,
Appcndu F, Part ill.

Cl...., B CL"'i0 corn;:art",.nt c.nifica:ion sto.r.da.'"C$:r;>tcify t."oat a fir. b. dlllct.d
rapfdly a.nd, foUowing" ~etectior., that a c:"tWrnember can then, wlt~i:'\ 5 minutes, I•• .,. I'lis
or her nAtion, don pro:ec~ive ec;ui;>r:1cr.:, e:'l:e: the c&l'i'o cocnpar:ment. loc:ate the tire
ertlng'\lisher. &tt.a.ch a.n extension no::::!e to tt, and point it at the tire. In the
certification of tho Boei~g 7'7 Com~i, .th. ':'I&nufac:ur~r d.lllor .•tuttd that &.1.1rlqui •• d
ac:tion.5 could be accol':l;Jluhed weI.! wl~h:li the a.!.!ow.bJe Interval.

Yet, ",hi!e the cer.:flcation rec;ul~.me~u o( the Bo.ini H7 Com~l's class 8 CUio
c:omput:nent 'Were ce:, the Salety ao~ 1.3un.&.••.••••e of &1\Yc1ata whie'" ean .upport tn~
eCfec:tivene:.s of t~e nre c!ctec~jon "''1~r';;r:,es.s;~:l tec:hnic;t.:es &tlin.st an a~t\la1 tire in a
cla..s..s B e.e:io c::>mpA:":ment. More-over, _hilt th.: effectiveness or tit. S1JPf)l"l'u:o:':.
tec:hniqt.:es relies on rar'id detec:tior., eXlmi:'lltion ot the eertitiea'ion of the tire
deteclion in the Com~i'. main ~eck c'-,o co",;:,-~",.nt brinrs Into qIItJtlon till rapidi:y
with whic:h a fire c::an actua.!.ly be cettc:e~ C-..:eto severLi factors. AU eet'titieat!or.
~emonstratjQru LIsee a smoke rene:!:::- !~m whieh the smoke wu cUt.eted .enieLlJy
to .•.•.•..~ the co:npL:'~~en: ceilif'li whe:oc t:-;e S:":"IO(C eoUeeton Lre located. No tilts "Ire
can-ied out wit:> .mo"e .eneratec ho:"zoc.:L:)' .: :he floor leveL Furtller, all t'lll wero
conduete~ in In t:C'1pty eo~p~l':le~: •• :"I~,a..s & res..l!:, st:'lo1ce dcttetl~n .u not meu""rcc!
in the environr.'\ent in which an Ict'.:a.l f::e 'Wc'.:.!~ be likely to occ::.:r, LL •• complt'tment
containir.i caq:o, as Spdnt~o. 29S ••.•• Moreovor, lho carco palllU on board
Sprin\;t>ok 295 we,e ",•• ;:p~ ",I:~ ;>olye::>y!.r.e cov.n t~ prottct tho", fP'llm woath ••
durini loadlni L~d unloadini. Suc~ c:v.,., co'"I~ ;:r.ven: .moko cen.'ated from wllllin the
pallea (ror:> ruin. up to the coillr., ~:.t::ni u:!y rta~ of • fir.. Th. 1mok. wOIl1d
probaoly ex!t lhe ;:alI.u at the (Iocr leve!. A.s a r •.•..llt, only attn JIItrlcilnt Imok. lIad
exit~ the pallet and the. ther",aI e'.e'TJ 0: t.",: .mo"e tw: txcotd~ til. forc' ot the
downward air current within the COI":':~L""t::U~t ••••.oul~ .st':'low:t rise to t~e ef'UeetotJ and be
dete.ct~. By this ti",e, the ",ater:a1 in t~e ~.: co-.:.ldOt prt~.t&ltd to • point wllnl
'Very rapid fire r-owth would reNlt,

Moroover, !>&s.c u;>on an exar::lnat!on of t.~o "'r~kage Clat hu Oten rttrjnlC: frorr,
S;:rin(t>ok 295, the air taffic ""n~""l ""mClun!ca:lo •.• b;,twlon It &lid1IIllII'lth&1control
and a review o! the in-nipt fir.fir.>:in. procec~,es o( .evoral opor.to •••• til. avid.nc;
sUii~' that on:e a fl,.., propa"t •• In a clUJ B ca.~ ""Clp~",ont, til. Ittlt:tlvlnus o!
the crewmomb;,r usign,d to comeat t.'e fire would, un~er the molt (dIal CIl"CUlDltlnc••
be limiled.. I'int, t.~e creWlneClOtr wo-.:.l~Ot re<;uirtd to find tlll IOIIrCI of tile fir., ~
difficult tuk If rof!icient Ilnokl lIad Oten cenerattd 10 r~uco t.~1 ylslllUlty wltllin til.
compartm.nt, or If til, !I,.., w•.• d•• ~lltd within a ctlTO paUet. SeCOnd, I/IouId til.
crewmelllb;,r e,,?end tho fire ertinll'lis."ini Lient, which r-oquires only 12 or H ••co~ for
the commonly us~ 16-;>ound Halon unit, .I::>out "'ppro •.•I"i t:>o flre, It Is Ilfl!'J, unllk'ly
that the 'ient would remain sufflciently C'Onconlnttd within till cOlllpartm.nt to
S1J;>prns the firc. The air flow to the Boeln. 747 Combj', ","in d.ek. aft. earco
com~a..~r.'lent ca.n:lot b-e s..i.t:toct, In~ the CO:\3'tAntIi: now withi!"l the eor.ti'artlftent .O\l!~
C:U:.IteL~e lien~ to the point where It .O;J!~r.o 10r.,er b< ~t~ectjve. Thereto,.e. "ootnt:
lr.e!!.r.3iwOl..:ldbe ava;le~~e to con:a::-. or ex:!~,J:1."l a ri:'e and e:".s:.::e the sattty -:t Clip:.
"rhe o:,,":y 4••.•i~a!:)!eo;:::o!'! wo~l~ tle to !a:-:e l~:"''':er.eares: a.i=7'Ort.



Yet. LS the acdcent Invol •••in~ S;:H'in~k. 295 de~orutn.te.s. tor many toni, overwate~
(:irt'lts (lown by present i'ene:ation trars;loOrt catcior)' airc:-a{t, t:-:e r.ea.:e,n ai:",,?ort may
be several ~OUN away. Perhaps c"-cn more significant, the next generation of trar..s;>on
aircraft, .sue!"! u t~e Bccing 7"7~"'~J whic~ .aJ..s.owill be: .v.f1 •.~le in a Combi ve~ion, will
have c:onsiderably more note than its pr"'tCec:cS3on a..'ld, a.s a r""C"T.JJt,wilJ be capable of
tlyini longer ovet"water routes than c:Jrrent airc:ralt.

The Safety Boud conclude. that the pre.ent rei'\llatloru re~i"~ certification o( (ire
detection and Juppres.sion capabilities of cl&..S..SB carvo compartments ue based on
inadequate and limited data anc assumptions that may be in.app:""Opriatc, and.. theret:ly may
pose an immediate threat to the safety of the tlyinr public. Therefore, unti! such time &.S

research can be conducted to ac:t:.:Ll.ly dCl':1onstratc the etfe-etivene.s.s of the tire detection
and su~pression techniques I.(a.inrt c!a.s.s B ca.rgQ compartment Cires. the SLfety Boa.r~
believes that, a.s an interim I':".euure, all C&.r'i'0 in c:!a.s.sB compartments of United Statts
!"~gistered aircraft should be t:-I.nsported only in lire-resistant eontainers. PAA-
sponsored researe.h ~/ has demo:",..s~~ate-d t~c etrectivenes..s or such contair.~~ to smother
caT'go tires and to prevent their p:"opa~t~on ou~s:de the containe:""S.. The: Safety Boare
further ur.es the fAA to cO:"lcuet tesea:"c~ to tSabtilh the ef(eetivenes.s of the Ci:e
Getectior. At." s=;:;:~ess:on rne~!"IOC5r.e~t'd to p:"o:ec:~ transi'0rt category .i.~'j)lanes (ror:1
catastrophic: ti:-es in c:lLU B <:1:""10 C::lm;:~:':1ei.:S.

Therefore, tt".e Na~ioraJ T:oa:u?o:"t&t:::'l Sate:)' Bo&..~ recomr"encs tha: t:"le Fe~e:"il!
Aviation Adminutration:

Until (ire c:!etection and s~;;:::"essjo:",_ l":"let!'\o~s tor elas.s B carro
c:ompart::ltnt fires are ev •.!u&~e=L-.~ revisec, LSneceuaryl re-qu:re tt1.a~&JJ
C&.J""'i'O C'L""':"ied in clLU B CL7~ eor:-.?~mer.':S o! United. Stites reii.stered
tr&r-..spo~ e:a.tegory li:'rlane~ be cL~ie~ i:-: !ire resistant containers.
(el •.•• t. U~e~l AClio~) (A-SS-e:)

Conduct researc:h to esta~ns~, t~e !i:-e ~e~ec~:cn Inc! S'U~?~es.sion r.1etho~s
neede~ to protect tr •.ns;:>c~c,~eD~ ai:?la.:"les (rom c:atutr-ophic fire:s in
clus a e<lt:'.p&rt",enu .. (C:us II, P,:crily Acticn) (A-as-52)

E.st.~lish nre resistant rec;"..:jre!':",e'n~sfor the eei!ini IJ'Id side""a.ll line:-s in
c.1a..s.s B C&r"('O compartments of t~L"".s;>o:'": C'1~t.-vry a!r'?lanes t~.t ~al or
exceed t~e ft'CI\.liremenu (or da..s.s C I::~D C'o:-r.;:a..-:.mentJ LS set tonh in
H CPR Pct 25, App"ncix t, P~ 111. (c:•.••U, P.iorily Actio~) (A-as-53)

BURN!!.TT. Cl'..ir:nln, KO !..S1"A:l, Vi•• C~.ai.:r.ln, l11C LAU8l?R l11d HALL, Members.
concurred in t.."':.esereC:OmmeneLt;~H'.$..

31 l::i1a.<e'• .LJ., .=. ..• !.l',;ation o! Fi:r COl'\tainme:"lt of LD-J CI:"ro Containers.
(DOTII'AA/CT-T:-iSJ/J3) At: •• t:c C::y, Sew ;crscy: FAA Tec~nicll Cer.:er, 1983.


