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FIBE AND MATERTALS

Soope

1. This annex describes the cnset and spread of fire in SHEFFIELD
follewing the impast of an AMIS EXOCET missile, the immediate effects
of burning propellast, the general effects of hkeat and oacke, the
effectiveness of the ships design in countering thess, the
flampability of materials used in constroction and their comtributien
ta fire and toxic hamarda.

Tha Craet and Epread of Firg

£+ The ship wae in State ? Copdition YAMRER. A1l ZULT and soms
YAMKEE doors and hatches wers open (see Ammex K. The missile
impacted starbosrd side at 2 Dock lovel in J Section. Immediately
therd was a large amount of smake. The colour and demedty of thig
emoke varied. It epread rapidly down 2 Deck passagedsy into the
MOB/BQT ares forcing evoouation.

J«  Dence perid black emoke spresd very gquickly up through open
hateches and doora to the acccmsodanBion epaces in B and J sectisas

1 and 01 Decks; and to the Sridge, 028G, via passagewsye, fan
conparthents, ventilation trumking and 1iTt shalks. The Epgimaara
Workshop and Electrical Shep, K, repidiy filled with black snoke.
Smoke was alss reportesd in the MCO and AER within twe Lo thoes
minutes of impact. The extent of the imitial fire was not kpown at
this stage. Ome casaslty Lo the FAMRE reported o fire in the
starboard after ¢arner. It wes probably & diesel Tuel fire ac kis
cveralle were alight. He escaped via the port escape hatch, having
cegotiated a wall of fire by J9 Diesel Gemerator. Another casualty
in the FEE saw a blinding flash and the cowpartment [illed with grey
SO

L, The initial blast spread up the 1 ladder *o the Seaiar Fotes!
gervery and WR Faptry, contimudng up to 07 Deck and to the 956 Office
Lobby, 027. A& fireball followed this blast causing fires ip the FOa!
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Thiming Hally CF0s' Meps and WE Fantry. The blast alse travelled alcng QE09%

2 Deck port and starteard passagewsys; demaging watertight doors
Laee Annex K).

3« Feanwhile on 2 Deck aoke and fire spread aft. 20/ starbosrd
door was hot te teuch alter approximately three to four micutes and
Wad probably distorted os smoke waa alss issuing forward. 2 KL
etarboard door was mever rasched and redained ocpen. 2 KL port door
wiE shut by the Blast and damaged. 2 &Y starboard Goor which was
open at impact, was blewn shut by the blast, and domeged with a

man trapped in it. ALl dagaged doors leaked smoke profusely.
Desoription of the subsegusnt spraad of fire and of Firefighting ia
wt Annecr K.

The Effects of EJ't'ﬁj_EE F:n:lnel!EEt.

B The AM3% had protebly flown for 12am and, ob impact, would have
used ocnly %8 of ite fuel, leaving about 30 kg of residual propellant.
The propellant is a misxture of mitrocellulass, hexogece (BDX) and
pitroglycerine with alumipiun ard lead pdditives (1). The exkeast

011 DEWPN) SE1 /1002799287 dated 30 Jum B2,
M=

QEAET, QeSO
]T1ES

0, O5E

73k



ig a dense greay or white smoke in fresh air but ite coloar amd
canstituents rary with teapersture and epviroomental conditions.
The principal eonatituents are listed at Appendix 9, There is ne
daukt that bowrmdng propellant was o major £adctor in the very early
cpread of denes smoke throush large areas of the ship.

The Effecte of Spcke

e In BHEFFIELD the greatest problem for the ship was= mcke.
Chacuration by ancke led to disorisotation of many perscnnel in
passageways and other mreas which prevented effarte to find the fires
snd iselate and sbut tulkhesd doors and impeded personnel escaping
from foreard. Cne den died in bEryiog to Abendon the Na¥al dtores
pres in dense smoke. As the meim 2 deck bolkhends in GEEFFIELL

wores not airtight, smoke was sble Lo spresd Trom one Bsection to
another. GSpciwe also spread through the ventilation systenm.

B, In SHEFFIELD the epeed with which saoke, and to only m slightly
lesser eitent heat, spread to epgulf loarge areas of the ship, was the
mast significant factor im the early loss of comtrel of the ship, tha
deatructicn of her fighting capebility and the fact that Iirea
mubseguently gat out of control, leading to the eventusl loms of the
ghip. This is totally comsdstent with ENICET trialc experience {z).
Deepita the removal of all cembuatibles and fusl prior te the teial,
the EXOCET firing sgainat THDATWTED in 1974 produced an intense

fire with de=noses =moke, in addition toc substantial camoge. In BEAPID,
ip 1381, the imppot of two ENOCETE wpe followed immediately by the
gpread & depse bledk smoke.

Etﬂrign-

9. lodern weapons caase extensive damage and the resulting fires
will ba flerce. The coopensive Deagores pecesaary to reduce the fira
hazards muat be weighed carefully againat the extremes of eaving a -
abip or gaining tioe to emable the rescuing of camaplties. In
coneldering the fire characteriatics and teorieity of materiale it ia
inportant to retain a ssnse of bolance. A typioel Typs %2 Destroyer
aarrics:

Hom flanmable material A0 tonmes .
Faals and oils 70 tonnes
Flagtics, woad, paiof robber 100 taorbes
Azeeumition, propellants GO tonnes.

In practical terms there is ooly soope within the 900 toones to
radzee the paterinls flire rigk. Soft meterisls tend to be flamaahle
often prodacing thick black edcde. Researsh funded by Shdp
Departnant hes enabled low toxicity, retardent cables ko be
davalopad, ByYMevar thia ressarch and davalopiaht has eh emastulatad
by financial ccnetrminte(3).

1 DE SnipefOs.500/02 dated Apr 7S.
]  Anoex A to DO Ships I/S/292¢/1570/5%/2 dated 1 Jul 82
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12.  In SHEFFTELD the copbustibility of upholetery, fittinge and
furnichinge in m=as arsas allawed fires to take hold quickly in the
¥R, FOa' Dining Hall, and CPOg" Heseg. Subsequent fires is 1H end
01 Cabin Flat are described as very [ierce indesd. Uodoubtedly
theae fires produced a largs amsunt of ssoke and heat. Appendix 2
ligts the materiale used in these and ather compartaente in Type [F)
Destroyers with their risk ratings (3).

11. Fumes from buredng nmaterigls affected persormel re=enterieg Qe
forwerd. Decauss mao Solld oot re=snter wWearing ICARA due bo the o rasd
gmall escape manhole, BA had to be conmed 1n the ghip at 130 deck. QETLD = QB1G
The funes caused considerable distress to some persormals The Aftar
Sectlon Base area becams anoomfortable dise to [udes. The precise RETPS
conkent af these fumes is pot knewni bhowewer examples of the
principal gmses ewolvwed frog thres maberials waed in Type 42
Destroyers shown are in Table M. (4}
TARLE M
Principal gases evolved (litree per Kgd
Hatarial Carbon Carten HBydro— ¥itroua | Sulphor | Hydroe.
| TioEide Honoside § skloric Pames DHaxidsa G¥amic
{-’..'-'DE:I {0} Leid { bz ) I:EIIIE'.I Aoid
(HAL) (5CH)
[
Balyurethane Loss L0 - 1.0 - 1.5 |
Fomn i
(mattresses,
upholatery)
mis 1950 212 e O FE -
[cakle !
ipsulation) !
|
|
Fubber U 2 B I ) 16.8 137 2.3
HyrALOH
(CEF) [cable i |
ineul ation) -

(3) dnoex & to DO Ships 0/E/212g/1570/59/2 dated 1 Jul 82
(%) Annex & to AMTE DL WRW/P3353/B2 dated Jul B2
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13, Forthar fire and texleoity problens may arise from for example,

patraleun for boats, paints; awoinge= and wooden gratings, packagling
end staticnery stowed threugheot the skdp, and PV covers o upper |

deck equipment. Ip SHEFFIELD oply the minime requirment of R597H, Qo
petrolsun waas carrdied, the surplus had besen ditched. Paint had been

off losded except about 10 gallons which were in the Buffera Stors, I Q5976

M. Scaw private bosats were abaflt the funpel. Most persomzl gear i QRsa4

had been pooked and stowsd in the Paint Shep, 2A.

Sumnory

13. Fropellant smole amd vost guantities of dense black mmoi= from
burping diesel fuel spread rapidly frem 2 J starboard aft down the
passaEewars to the WOR/NIQT ares and up through the nidship cessss,
ventilation trunking, fan sempartsentsa, 1ift skafte and to the Bridge.
Fipdbillity wapldly dimipighed; breathing was serigus=ly impaired and I
=nrly evasuation From ey aress Was Receasary. The heat and sooke |
iagtar led to disorisntaticon during re-satry atteppts with BA,
hemparing Danage Control. Funes from bormdng materisle idpeded
re=potry forsard and affected men at the aft Scotion Bose. Flammable
nphol stery and fitting= io cebins and Aesses on 1 deck asd above
goptrituted to the fieroe fire in thess areas.

Appendices:
1. Coabistion Products of EXOCET Puel.

e Matoeripnls.
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APFENDIZ 1 90
A

COMEUSTION FRODIGCTS OF EXOCET FEL

1. A FERME Coemputer primbout (1) of the comtemt ard moleoular frastions
from the conbustiom of the AM 3% Propellant, permits orloulatdons

which indiecate that the kg of remaining Llant coold hawe
produced up to 750,000 litrea {approx 26,0004 of mmoke and
cymbustion produste. The predemdinant products arae:

Bubstance Mglegular %
. Hitrages SEE

. Cartop Dloxide 13, 5%

a. Water 1%

d. Garton Henoxide B

#. Coygen 4

f. Hitric Oxide 1%

E. Hydrogen 1%

he Adumipiun Oxide 1%

2= Cther substances such g lepd, rRluminium, hydrooyanic acdd and
pitreger diogide msre alss preasengl in very Low concentrsticones,

s The woluma of thess products withinm the area of A7 amd K eectlons
wonld produse an untenable atmosphere. 1% XHitric Oxdds ia virtually
insbantanssusly lethal snd S¥ carbon monoexide is lethel within a few
pinutes.

{1] FEEFE listing of ACI FROF & OU2 - & (1) & Jul &z

Bi=1



APPENDIY 2

EED EOI REFORT
DATED 22 JUL

HATHITALS
Combustitle Materials = ﬂmn’biltm{mﬂ E]_‘gsj:::'! ty Batings
FATEATAL UsE E E
= i E
= % 5 | gE
= = | BF
Eingragl PFibre ¥arins Board Inmulation 1 1 1
Flanticell 7T /W 5/ Ingulation 2 3 3
Polyurethana foan (Propoconr) | Gold Roce Immilation 2 3 3
Folymrathans Foan Slab Zald Ropm Ingul=tico 3 3 3
Crown 12 GGF Cold Roem Insulatiom 1 i i
fipckall FFE Cold Room Inmulsiion i i 1
lass Clathk ED Cald Fopm Inmilastion 1 1 1
[flaga Cloth LM Cold Hoom Insulation 1 1 1
Bilicon Fubbsr Cable Insilation 1 1 1
Erthylons Propylenc Cabla Iop:lation 2 2 2
FUG Cable Tomulation 3 3 a
Timyl (PVG Ti'.l.-uu:I Deck Covering 2 3 3
Carpet Deck Covering 1 1 2
Cork Filled Latax Daclkk Covaring 1 1 1
Polymarie Epoxy Terrasgo Duck Covresring 1 2 S
Fomn = Upholstery Ubwious 3 3 1
ORF Locicars; Boate 2 1 z
IRL {Malamize Plagtic Ham) Taklae Tops, Linings 1 1 ¥
tiad Eattens; Cupboards; Tables i 1 1
Cotton Upholetary; Govara 1 1 1
Cottorn/Rayon Curtaing 1 1 i
Lingo Ironing Board Covata 1 1 1
tpal/Viscose/Rylon Loogs Covers 1 1 2
Palrpropylena {baire 3 i z
Tigrl or PYC fabric Chair dovers, iz Forcd nga 3 3 k|
Tarylens Strape 2 1 2
horylic Sheet Tupboard docrs ] 3 5 "
Trangperent Flagiic Tioplaye, Kay Boxes )
Aubber Hopam, Bhock Mounts 2 3 g
Lipcleoum Dmck Covearing 4 3} F
LA Stretehers; Awnings 1 1 |

Boting = 1 High Hazard
2 ¥adiun Hazgrd
1 Law Hagard
0 Ho Hazard

ffditiconal Aelevant Iiéms

Darvidr |;F'-I"= %l‘ll:ﬂ'k-i:ﬁg] in baulkhesds nepses, ditdng balls and Ops Kooms

HP ddrp 200484 at 4000 pei provides subgtantizl oxygen source 1f roptoreds

Fersonal Zffects: Unofficial bars, decor improvenents, wnofficial carpetting,
nagards unknaun.
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