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1s  Doopa. This annex cofments on some aspeota of the evente
degoribed in dnnex K, in particular the domage at inpact, the
reasons why firessin pressurs was never achiewed, the loasons
learnt from the Domage Control and Firefighting phases and a
mnber of nigeellanecus aspests. Finally it includes & liet of
suggensted points for action.

Deneral

2  Whem the migeile hit,the ship was in Damage Comtrol Ftate 2
Conditien YANKFE with the SHarboard Defence Watsh clossd up. OF
the remainder of the Ehip's Compnay pary were resting and aleaping.
The ship 4id net go to Lotion Etatioms or Deaname Comtrol State 1
Comdition AL, Thers was andoubted conflumion afier impact and a0
fast did evenls occur imtdally that mamy key Officera and Ssnior

Latingn wers unaware for sone time of the extent of damage or
looption af flrea,

3. Without crders; &z & matural reaction, the majority af tha
Ehip's Company immediately sodsaveursd to get $o thedir Aotion
Btations. They ware hampered in thelr pttempis by enoke and
jummed doors in the port and starbomrd pasEAZeWATE. Indmed, nany
narer ranched thair Acticn Siationm. Several ocasusl ties were goan
within seseode of impact and thkia added to the totel sorprise,
phock ard general bewlldermans. Seversl key officsrs and raticgm
ware paffering from shack which was oot imeediately spparems. It
tzz 10 to 15 minuies before affective control was established.

ds  Following the group discussions and stiatements pada for the
EHEFFLIELD Report of Proaceedings and with the beoefit of photographs,
amd bindsight, witnesses geve evidancs in which it becsne GFricElt
a1 differentiote batween facta; metions el racallectiomng of thair
oWt and the axpariefses of others.

Hract Damagza

fn  Mipmile Iopact. The mipgile struck the sbip in J Besticn at
2 Deck level from a relative Dearing oFf about OREEN 45. The
regultant hele was 15 ft long and § £ wide pealing back the ship's
nide %0 27 Hulkhead. Peialling oltword erourd the hole cocorraed,
partioularly at the top, axtesding approxipately twe fast out fron
the ship'e sides. Frem photographic iobesrpretation [nu Annex X,
fppendix 2} the niEsils peonetsated the Fi, dellpy ond FERE; thus
rupturing 27 bulkhead and mogt probebly one or more of the FAMA
Fual Servica and BEaady Uae Terks which hald a cofbined fotal of
sapns 3 tonnes of Thaso.

G, EOCHET Warhesd, The quastion of whether or ot the EXOCET
Warhesd axmpladed bas beesn soncidered ot length. The Board ocalled
ir axport witnecses ard a fall Report ia at Appendix 1. Their
concluglor, that 1t 4id net explode, is afreed. (oee aleo Appendiz &0

Ta Hlasi and Other Effects. Immediasaely, blast wae exparisnced
in tha viclmity of impact and nore geterally im G, H, J, K ard L
Sectisns on &, 1, Of and O Tecks. In zdditiom, the blaat
travellesd along botk port and gtarbogrd 2 Deck passages and caulsad
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mome ninor danage S BN Qroos Passage, The effecta of blast oo
permahinel is at dmmer K, ‘lopondiz 3. Fireball and flamas went
upwards, in particular to the 966 0ffice Flet, 027 ,and s pnd fioamt
porticns of the ship Tilled, extremely quickly, with thick acrid
Hack! sfioke. This iz thought 4o have been caused priooipally

by turaine Mess and unarment migeile propellant (ses Annex M),

Ee Ewck, The severity of the shock on missile impact wos not
high. Thare ware o ghoak related injuries and pen ramote from
the migglle entry hole describe impact waricusly as "a dull thadw
or Flike the 455 inch firing's The few equipments that sufferced

'ﬂmlﬂf phook damame are listed at Asoer K. oy od®eyy ryyyyex
AN RN AN AR AN A KA R AR R KA X KA RN ER KRR AL A KA A ALK

T O R R R N R R N e N N N M M N L N AR
T N6 R 0 R 0 R 0 N6, A 0 R
N N A NN N N A AN KA RN KA KA AN E NN AN E AN AN
A W N N N N N N A AR AN A AN NN A Y CN NN Y
ENERNEENENN MUK N YRR NN YWNYNOYRRY, [2 413 poted that Jlass
ghack #riale have not boon done for Typs 425. The Board faelm |
fhat this is a gerions omismion and these irimlg ghould he carrisd
ot gt the esclisst opporfuniiy.

- IiIJ-:II'Ht ]'Iiu.':uhﬂ o ;ﬂﬂﬂ!*

3. Crganigation, The ship's "May be laft spen® tally

ool aation oWel batches i0 be opm ta the 3DIP;

Jeadart PoWwer Roon, Conversicn Machinery Room, 4G, tha
Refrigeration Roome, 4H, and the Stern Hland Space, SH.

The EIQF and Refrigeration Hoon Hatches were krowh % open
4t missile iopacts. & diagren shewing the state of & Dock
doors LBat Appendix 4. In OTG's Lescong Learnt (2ee Armex 5)
the Boami commante on the sagmestion that ahipe should be in
Condition AL at Defemce Watches. It id felt that thig im
an impractical guggesticn in that it would delay closigs us
hards to Action Sfediano and that it would b difficuld ko
efisurs door and bateh digeipline over axiendsd periods,

e Desigmi. Ladders proved uegatigfactory. EBoth wooden and
metal ladders broke, collapeed or distortsd and contribated
%0 the jowing of docrs. The quick rolease central handwhesl
type of dedr alsd fmiled badly, with sericus cohpequehcas ao
doore jammed, barred movement abd immeded evacisation. Doors
noninally pecured on 2 eclips were blown open and shut,
Lilustrating the inportanoce of clippimgap properlys Doors
meciresd on £ olipe ploo lepked amoka.

Y. HEamazines. KNo magazines were strock by the attade and as far
a5 ¢mn Be determinsd, nope caunght fire or arpdodsd at any tiogs.
There are oo recommendationg concerming the safely or siting of

DAFRIL nad .
Firemain

11: Tha miasile fradiared the firemade systen in 27 Section
siarboan] and firemsin woter was imitislly sean dipcharring
through the hole in the ahip's side. Ib asooidance with standard
rolizy at the time; the firemain was de=isolated, K and L Fire
Fumps which were runming, stopped at impact. L Pire Pump, with itg
rmrmal supply avadlable, 2 — 17, was resterted. K Fire Pump would
ot recgtart. Demogse may have been camuped by shodk at impact, or
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J{ Gamerator may, by new, hava shed ite Load, H e Puasp wos Q2571 &t @agq
defective. Ir the abaence of & removable acsess plate the Ekdp !

wars unable to offect repairs despite the fact that the replacemeert
potor wae keld coboard. 0O Fire Pump sas not ronming due 40 & @267
reported problem of losing suction at eed. Sometime later C Fire
Prmp would Bot gtart. 000000 ascount of ¢ Fire Pump el sgirical A WA TN
ctate i@ copmistent with izs neymal eupply from K 1 EDG mot being '

available, However, Alterstive supply from N2 EDO was availsbla.
The gtarter for O Fire Punp ig #ited on the starboard ghipig midems
and &t is likely to heve goffered shock damage.

2. There was Ta evidence $0 paggest ikat the firemain gyetom was
famagad other than in the starbosrd midship area. The A aoharse
of wpter seen ghortly after impact ocould omly bave been prodaced
ky the restaried L Fire Pump. This cesged effer aboub 10 minygten G, e
when, it must be assuned, L Pire Pump stopped. % planmed hie L gLy
re—gntry to 2¥ Sterboard to siart L Fire Pump, baving sgtablished
that supplies from K EDC were available, and o igolats the Fire=
main forward of the Puzp Riser om 2 ded: starboard, The previous =l R R LR
igalations in 2L and 2¥ were in conflict with this plan since they Q154173
would have prevented L Fire Pusp digoharge beling effwative aft. I

Bridarce showt the precise location of the previsus leclation wae very|
upoartain, However XXNYNYYX in charge of the After Jectlon Bage, was s T 4
amre of thess isolptiors. Additicmally, K Fire Pump could net e T

reached bgoauge ZK/L Port door was jamned shut, fam
Fir i

13, Forsard !gﬂmn. The Forwsrd Section rapidly filled wiih denge 51

mickess GSmoke boundarigs wers pever affpctive. The 270 Starboard Q550145516

Toor was ot an effective seal either becauge it was not Tully 554k

slipped or it was domaged. The 25/0 Port Deor was. open for &
considarable period to allow tha ssgape of the MCO and Ops Boom
crews. Swoke cloarsnce wes attempted. Howewer, ventilation had been
cragh gtopped and O EDD which comtained the Treskers, waa
inaccasgibla. Fans, thereforw, could not be restarted, [0 fane
night bave helped buk were not tried. The many re—ankry atterots
wers frustrated by insdequate size of the Foe'sle escape manfoles
through which neB cammot pass in BA. They also proved a
particolerly awkward route for casual bF svacnation. The Forward
Ssction Base uns evacuated after about 20 minutes and ne Tire
fighting from this seotion wae achieved.

4. AFft4r Seotion. Sncie boundaries were egtablished at N/K
Aulkhead. Gmoks clesrance usifg the LAMA Port BErhavet Fan, forward
s this boundary, was tried but this may have sssisted tha spresd
of the firs. It was later gtopped. Upper deck vent flaps in ¥ and
? Baotionm were closed. The After Batkroom Exbaust Fan was startad
and this proved sffective in clearing smoke from the AfSer Seciiok.
Egtatlighing smoke boundaries at ZL/K Dulkhosds was not attempted.
They would have proved beneficisl. The re-antry up the Barbaami
Dnspage te regtart L Fire Punp wan & brave attempt. There was some
onfumion about its ebjective due to the JRE spparently hearing sooe o .
aarlier canversation sbous 00, drenching, but YXEN ) was qaite clear | oSl ee N
what was Delng attempleds

15. Jnojdent Board. The ladk of a ¥hole Ship Imcldent Board at the 7B
After Bectlon Bame iphivited attempts to aesess whole ship camago.

L =3



16 ne tg. The '3'2'2 drench oparating
pogiftions on £ Deck were unspproachable. The firing of one baxic
of 0, from the upper dack wma congldered inaffective. The
imbifit-j" to reach the mnfmol sabinets at 2 Deck siarboard
Mghlights & deslen weaknesa in thia ayeten. The duplication of
firing positiohs and sal®t water bask up connsctionm ghould reocsive
early attanmtion,

1T HEE:tnl:k. Firefighting attenptes on the Upperdeck were far
removel from the eeat of the firs and largsly restricted to
toundary coaling on exterfnl decks and bulkheads. Cooneociion of
AFROW'e koses to the firemale might bave helped bat wae Bot tried.
The re—attry attempt at 90 Starboard and other lppeardeck firas
ﬂ#’lti]‘! incidenta demomptrated g weapknags of the pragent
Foarnought Suit which allowed poaldinog waler %o iopinge upon hoads
and run dows necks, Mlre flghtere wore both tin helmets and apdi-
flash hegds and neither wars effactive.

8. Fover Cap Torbine Puomrpe. SHEFFIELDa Rover Gae Turbine Pump
appaarad to be regularly maintained ond dappite an aarliqr OF
FEport (1) of & startige chadn defect bad proved reliasble, The
regbtrigtions on the maintaprss gcheduls seekly Fonming roobins
while at sea ghould be investigated omd the provision of suotiom
stand pipes to enable regular romming whilet at ses comeldered.
NENNNYNNYY raluctsmcs o copmnest the runsing Bever Jas Tarbine
-:L‘LI"I-:'H,J’ to the I-h.l.ﬁlrll- fireppip eystam due o his previous
sxparience and the ueknown giate of the fimamping, is reasonabla;
B reduced firepain avallability €o other users, afd fhe nesd for
long hoges,; resalied from thip deciglon, The capability of thae
Fover Gag Twrbine Punp to sipply the Tiremain aysten, the nunbers
aof hopes it can effectively saippect, and The ability to 1ift a
sustion to the Foo'sile should be investigated. Ooose meoks -for all
foar ehore Firensin deck commectiona should ba avallable to assist
fire maip breachipg ovar Lhs sapper deck. The BEever Gas Turbins
will mot pass through the Aight feck hatah,

19 :P'I}T'!El!l EEEE: Elactrically powerad jorisaole punps wWers wasd
rucoapafully ta fight fires in the initial stages. Difficuliiac
ware axparienced bacause with a long swell amd the ship movieg
ihrough the water they Sefrded to BEunce & loae suction.

fporking cocorred in some and one becmne defeciive. Their wadght
nay Bave sometimes been mpported on the supply cable. The
bulkiness mnd weight of their poriabl e starfters was commenbed ob.
particalarly Forward where the gtarter would oot go through the
Forsmrd Bacapae Mamhola,

20y Fomes and Couplinge. Vitel mommnts were spent in reconoecting
hivad mp!ing:a; ﬂﬁg}l all plagtic sod ocoopliongs menofactured
By Lindl ey Flasticens bad bean ingpacted tha effectivemess of
thess hose couplings is suspect. In addition, some hopea burst

and leaked, Regular uge of hoses chargel with water nuat be
enGourared .

21 EBacape, Egoape was actiieved from gomoks filled compartments by
pany of SHEFFIELL'a Bhip's Compayyr. Was of AGHs and crawling om
dacks wap obvigusly halpful in many capap. S30s ware Bot usoedg

ket orly 41 were fitted in SHEFFIELD, ten in machinery spaces end
one in the TAR1 Bearing Heod Compartment. Additional 55De iw other
arcag oould bhave been highly boneficinl. Bscaps arrangepeats from the

(1) EHEFFIELD 2502 dated 4 Mar 82
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FINH are poor. Several NG Sandior Rateo hod tested the reute prier
+o entering the TEEZ and found it dsumbing and inadequata,
particularly when having reached the batoh it proved sd difficult
ts opem. The Naval Stores had me escape baich; whersas the
recently bailt Type 423 heve, The non implessntation of this A and

A shodld be investipgated.

¢2. Smoke. The spread of enoke was oede eaglier by the ship being
in Condition TANEERE, it impact, all 2 Deck YANSER doors were shot
azoept 20/H Starboard (ses Appemdix 2). 2F/C and 24/W doors were
secured om two clips. 2G/H dsors are quick release central hand
whoel typa. Seme of these doors were damaged and this conbdnaed
with the fact that Shere is no longitudingl sub divieicn from G
tg E pectlong incluslve mesomt that the origisal smoks boondariss
were at 2F/G ad 20W. The sooke boundary aft was effective ab
2/¥. However, 2F/G Starboard Door was not seturaly clipped and
was probably damaged, HNo attempi wos made to secure that door
with all alipe. 2F/C Fert Door waz open for a conmiderable perigd
to allow escape. This door was then shut by T¥¥xyyy and sappeared
4o ba effestive. Appendix b shows smoke on the upper deck.

Fomtilation

231, ANAE. I ghips sxpert witnesees presented a paper on
Vemtilation (2) ¢ the Board. It was sgiablighed that SHEFFIELD
kad not hed a ocomber of imporiact A and As completed. HEsd theyr
done their sffecte would have beeni=

. AWA TS, ARE 190 and kL 255 would bave node all bolk=
heads 6 2 Deck passegeumy wetartight to o bedght of six feet
pnd gocke and firetight for ths remadnder.

B. Afd 195 would have replaced additionegl wemtilation -:m,l"
aff awitches with fan starters epabling theld to ba orash

stappad,

i Akd T2 would have overcome tThe protles that wWhen
dears, hatehas ard wamt trurks are chot in Condifion YARKER,
re=circulaticon is preveanted and presmires tuild up is cauged.

24. In relatiom to the spread of fire and smoks 1% was learnd
that1=

as  30% of fan truscks are made of 40 umdicdum,

b. In SHEFFIELD, fans werse fitted with old type nylon
flaritle cormacstians whiah disirbegrite AT qoite low
taRparaturan,

2%, The Board felt that in the guidance to NE0e in ER £512(010)
the Ventilation eyetem drawings wers clesrly in peed of inprovensnt.
In general, the outstanding vemtilation ARds clearly indipate that
improvengnts bad been put in troim but that the subject of
varkilation, smoke clearamcs and establisbment of swke bousdsries
oo @n area reduring A Mull etody. SHEFFIELD reportsd Shat thers
are ananalien boiween the wsbertight ootfrel markings of doors and
rantilation valvens in gonme gootiomg aof the ship -I:u-uu HEmax H}i

(21 DO ships I/5/2120/1570/58,/2 dated 1 Jul 32
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2f, SHEFFIELD had not implemsnted DOI =n0 /81 4e producs A ReW
atyle ventilation board. fhips wara direcimi o ceompile thedr oWh.

27. !ﬂin% %u Ventilatien n??il- (See Appendix %). The
closara o igery gpace Ventilaiion Flaps wao considerod.
Thege are menr the Toot of the foramast Areas. The snoke and heat
in this ares made it impossible to cless them. Jloming the FER
Tentilation Flaps was aleo oonmidered. The axhaunt flaps have
remote operated handwheele ip the JHs Iimng Hall and wers
atwisusly inaccessible. Boik mupply flaps are operated oy a laver
nonr the forward bage of the Funpel., Thds ares was al za
ipaocepeitle. Ologura of the AER and ALME Vent Flaps wae Bob
sonsidered at this atege and no evidence Was produced to say that
they hsd been cloged subsequently. The Erhsust Fleps Tor both the

.l.mnniulﬂu-uwﬂn-ndal:ﬂIl-n-:klwulr:mthﬁhnﬂmd-:mtm-

Flat respectively. Thess arrabfementa glearly require reviedw.
Machi ration

a5, Bpoause the MOR wag immediately affected by tha blast and
rapidly £illed with =soke fron 4he gtarbosrd passage leading to
itp evacuation, there is a dearth of direct evidence. The ¥alo
Hachinery Consale wae 1ifted agpreciably by the bBlast, and santrol
of mmin engines and most soxiliary machinery was lost. The
gtarboard Tyne was shut down ag ardefed, mzt the mechanical trip
linkags had to be used. Fasgtorting of the Lfter Fuel Booat Fump 4
byth MD Forcedl Lub Pompa (fitted with loto Changecwves Switchas,
both HD CPF Puspa and L Fire Pimp was possitle. It im heliavad
toth J1 ard M1 Genarators were still rurmite at this time. I% is
alma believed that indication defecis om the console existed oo a
result of shock. Later, in thickening nmoke, KAAKAAN kad doubta
shethar J1 Miessl Oenerator wss runnings The MR was svecuaied
tefore ha oould start the stendby Diessl Generatar, of Rake
slactrigal supplies svailable to the Forward Section.

29, PBvidence suggesta that J4 Diessl Oenerator contlmued to
generate for ooe and a hel f to three mimstes. It then shed it=
1oad, With omly M1 providing el ectrical pupplies the sffects,
wnien are confirmed by subssquent evemts, wazld Bave includedi—=

a. The AER Part Exhaust Tan woild hawve lost its normal
pupplies ¥2 = 30

b, The AAME Port Exhauet fan would have ite normal gopplies
M = 74 aveilable.

c. 0 and K Fire Pumps would have 1ot nermal supplies bud
alternative suppliss would have bean arallabl a.

4, The Port Stesring Noter would bave nerpel supplien
avallable, and ths Starbosard Stgaring Notor alternative.

g, Tha ATIAT Puelling Pump would have parnal suppliaa
gvrallabls.

£, The After Fydraulics Punp would have pormal supplies
available.

0. The Port Tyms centimued to run, pregunably with fuel supplied
ty the Aft Puel Boost Pump umrtil Mt Cenesster stopped smd by the
gravity fusl tanks thersafter. Hith the axception of shulting

down the Aduxiliary Feilérs and the Ewmporator Flant ng cther
L ==&
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attempis at regaining "ﬂtm{mh‘ﬁﬁ made. The MCR
pergomnel did net try to take loeal contrel of main machinery in
L= AEN. . ]

Heapon Avedlability

A1, Imnsdiately afior impact, ¥AXYNNN went to the fomputer Raom
vhere he formed & Wespon Hepalr dreanisoiion. ARKRSEEXNOKERK-y¥Y
XX NN T R KA AN AN KA KA RN AK AN MR AN NN R

ENE N AN RANEANEANENRAREANENY sried to configure the Sea Dard
and 4,5 inch Gun in their Bnergetcy Modes a@ therse was no radaer
smwailable, Inforoation on the radar sSate le sperea bod 952H
ocould mot bave besn operating am there was Bo chilled water. All
radar afficea wers within the arsas affectied by mmoke atd fires

3. 0OWS 30, The FWD 309 was svacusied sarly because of gmoke.
Tha AFT 009 was operational and passed digilicks tesis with the
Computer. It oould, howsver, not follow the LASceights.
Cormunication with the GIF wos bad, but XXEXxyyyyyy ondersteod that
afforts ware baing made o achieve smergency control. AfVer @ome
B0 minutae XXAKXXEAEE ifn the SDOP ehwi dowm the leauncher and
handling system and evacusted because of smoke, oB the instruction
of EXANXNKXN

33, T841. The drill for sianding the gun %0 wani ATy, Tha

pvidenos of wWhat went wrong ig ipconalusive, buf the end Tesuld
that tha hoigt wns fally leaded al thewgh peobebly mot the gun

itpelf. The gun Eystex wag Shen coopletely shut dows osing the
main supply bresker in the 445 inch Power Bocm. Thie was a salafyy|
moggare ag the Foo'sle wae powW io use. However the affect of this
Zerial shut dowm wea to ramove power fraom the EFCE or the OTF and

from the LAS sighte, thus denying the energency mede to Loth GBAY
and 945 30. It is of note that the 445 inch Power Hoom was un-

meEned Ln Defanca Wotohea in acoordarss with the Wetch and Qmartar
bill. It is keawn that some Type 428 man the Power Foom in Deleacs)
Wathcee o an ad hoo basis. The Board feele tharse is & strong caoe
for proper provigion of 4.5 inch Power foom manning (Captain of
the Turret) at Defemce Stations, This position is banbed at Actiond
gtatisng.

34. OComputsr. The Computer appeared to be fully opersticnal after
rgcovery from crashing <n impact and loging normal supplise whan
J1 Diesmsl Cemerator failed. Thare was no chilled water supply.
EELCELAECAEENEANELNE ey and three saniar rates stagred
&t their post after the repainder of the forwerd epd of the ship
Wig svasaateds. Thay were visited twice &y ANy who wen
rurning mespages for AKAKEREXERXIREXN wap the last person to gae
the fomputer Room Craus o

Higcal Lagecy Control and Fiee Fighti (-1

35. Chergime of BA. Ship's EA, and nore supplies’'by other ships,
vas ckarged from the Dving Panel | 3, and later By ARREOW amd
TARMOUTH, Ao pons of the three Alr Compressors was rubning, thers
uns no poRaibdlity thet somtasdtsted alr; from the conpressor
intakxes 1w 2 Deck Papsageuny, oould have entersd the gystem, The
procedures for charging werae entirely satisfaciory.

¥. Jhrough Bulkhead Conmections. The lack of firemain through
Tl kbasd confecticons alt not commented on in evidenes could
wall have inkibited the establighing of chcke boundaries,
particol&cly it the After Saction,
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ITa Ekn Cortaina. The provision of an extespore smeke cortaln
proved affective. Congideration ghould be given to previding
gmoke curiains and assccia%ed fittings at key doors throughout the
d:i'F'l T

e MBCD Class Bock. The NBOD Class Book for Type 42 DeatToyers
E5ill indicates that they have o three Sub Citadel Syotem whersas,
in fact, they only have two Sub Cltadela,

¥. Upperdeck Lockera, Upper deck DO and FF lockars would have
aided operations. Smoke caused desperate neagures to be taken in
ke Forwsrd Section to recover equipment in order to Fight the
#Mras from She Uppardssi,

Ertercal fssistacce

§0. The aspigtanoa provided by ARROW wes outstandings Bhip—
hanmdling was excellent and the hoses peesed facilitated important
re—entry attenpts. A great deal of direst beundary cooling wWes
achieved By ARROW from alongeide. Sks-re=chargsd a lot of BA and,
rimally; %ook off pmost of SHEFFLELD Bhip's Company.

41, TARECOTH's pasition was more difficult. She wao on ihe
vindward gilde and wes also mors affected by the swell, She
moauntersd congidergbly more dffioulty in achisving a
gatisfactory alongeide poeltion, and in fact never really did eo.
It was particalarly difficult 46 direct hoses inta the migeile
amiry hole besaase of the largs out—turmed lip along the upper
pdge, YTARMOUTH uged fosm which made hitting the hole even mare
giffienlt, tut was nevertholess the right cskhoice as the fire in the
FIMH wap umdgubtedly borpine IHamos

2. The support provided by helicopiars, particularly in
providing firs fighting eqoipnment and evacaating casualties; waa
axcellamt. Flying conditicns must have been extremely difficult
at times, malnly due to amoke, but cparations continued to
SHEFFIELT Flight Dack ard Foolgle, The attespiesd use of heliéoptan
rotor downdraught to ¢lear smocke from Upper Deck openings was oot
gacresaful and was abandoned. The ose of SEEFFIELD's LYEX to fly
Lok yXto HERMES, to make a parsohal Teport to OTO0, waa
mogt sensthle. An annoying tot onaveidoble delay was caused by the
nead to unloadl a Sea DJeoa miselle to reduce AUW.

43, With all the wisdom of kindsight, the Board do nod cansider
that any of the reporfied sonsar contacte or torpedo alarms wers
pefizine. Of scouras, in the circunstances, they had to be Saken
geriously, but & more rigorons approach to claseification would
here redoced the sxiant to which these spurious alarmes Faduced tha
sasictance glwven to EEEFFIELL.

Ad. Mot of SHEFFIELD'a pectrble commurications equipnent wee
inaceeaEible after iopact, i% being in the NCO or on the Bridge.
TIF mebs ware flown in and proved adequate, if mot ideal, for
commamication between SHEFFIELD, YARMOUTH and ARROW. V/S
aefrpardcations wera mol used.

Command Ispadshs

45, Three agpects merit conment; the failurse to establish an
onergency HY1 or command position, the ladk of ccordinated control
of manpoWer ard checks on quarters; and the Captain's decision to

abandon ship.
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A5, Poergency HQl. A Type 42 which: 'HQ1, the Forward DS
Bage, ths Eridge asd sloost a1l im “ebmmunications, and hag
dangge and sarioun fires amidehips, is eot well placed., The
After Section Baes in 0of o=fuipped %0 oconmtrol operetione throuph—
gut the ship. In SHEFFIELD'3 case; a lot of geod individual apd
toen firefighfing efforts comtinusd, despite the lack of amy
central contrel. Nevertheless frogmentation amd lack af '
ceordination reduced thedr impact and, probably, tine and
rappurcas Were wasteld. There wers pleoty of Officers amd Jermior
Tintiryrs available, and the establiskment of & rodimentary
anagrgency HY1 and command position, pessibly in the Hanmgar or an
the ECP or GeRini Deck, dentrod on NAKKANKAKKXXNERNANL  and to
which thy TREENEAXNAEKRKN sould turn to ask for information or
give ordere could have bLeen very valuable. Establishing such a
facility on the ECF would have had the additionsl advantage of
oso=locntion with EXEXEIXIsEx

4T. Manpowar fontrol. Commected with the above, the Board felt
thare was not apough affort, and what little there was was
tAsudaessfil , Lo dhedk and comtrol mampower. Attenpta to maptar
persornal on the Foofele amd in the Hangar wers unmuccssaful ag
& many wers carrying oul emergercy tasks. They were hanmpered

Iy the absence of Magter—at—irme WELIH, killed at impact, and the
failures aof OfTMlcere off Senior RAatings t0 ofgnnise a oyohemn.

Thers ware twe Gnforiunsate oongequences, No ome wee especifically
wrrying about those atill cloged ap below and it was some tine
bafore the Computer Room Orew acd the Supply O0fficer wera
refistered as misming. It wea than prebably too late. The other
result wag that im & few cases the most suitable man was not used
for a denanding task. Ssnicr Batings wers dunping sswunition
uiile ryoung and inexperienced men werw Tighting fires in BA and
fearcought muits. The inevitable chase after impact and the fact
that gome key pergormel wers shocked, may well have had o bearing
in this respasi.

42, Abandon Ship, The Soard comsider the Captain's decimion to
abardlon ship BesedAsary, Wrave and right) and further compider the
lining %¢ have been oorrests Im the circunetances it was clear
that the conbined efforte of three Ship's Compahiss ware mot
Brailieg, indesd they were loging ground, SHEFFIELD had occased to
be a viable fleet undi. She had virtually no residual fighting
capability, thers wma & slight, bt iecressing, risk of a major
nagazine sxplogion and the ftactical situation, as apprecdated,
indisatisd cootiming rig: of attack om the other ascorts: The
probable interzal state of the ship st this time is illustrated

at hppmadix %,
Smmary

bg. _The Board's amalyeis of the Tire Tighting asd Damsge Comtrol
carried oot in SHEFFIELDY indiomtes that action is reguired in the
following areasl=

Be INANEEANKCINTANENXRXKARIINK

8. Ipclined ladders
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cs WQuick Relense Single Action Doors

d. Seoke-tightness of doore

#. Szoke clearance

f. Sacke curtains

g. Szoke boundaries

h. HMaintesance of Firemsin Preseure follewing dasage
Ja E Fire Paop portable moccems plate

k. G Fire Punp lose of section in & scesay

1. Prowision of four shore comnection goosenscks
m: Foc'sle Escape Manholes

n. FAME escape route

F- Tmplication of CO0, Irench firing poslticns

g. Jacidenkt Board

r. Fearnought suit bood

= In line sbarters for Partabls Paomps

t: Fire hoses and couplings

s Red ik T

we Alugminiuve fan trunkieg

w. Fan flexible connections

Ha Ventilation Drawinga

¥« Hachinery Space Ventilation Flaps

2. Through btulkhead connections

aa. NECD Class Boak

bb. Upper Dack DC/FF lockers

oc. Emergency HQH

di. Ability¥ to jpass punpe through Flight Deck Hatch
g@s  Allowsnoe ol A

£f. Gmolee Capistars for training

Fr. Cormplete Wayal Stores Focape Hatch A& in all Type d42g

L =10




Appendicaal

HHS EHEFFIELD - Ddrect damage inflicted by EXOCET AMZS
{and enclosure).

Detaile of Mo Z Deck Dears Port and Etarboard.
Machimery Space Supply and Exhaust Flaps.

Fhotographs - Smoke and Missile Entry Hole: Compariesn
M3 EAFID and FME SEEFYIELD EXOCET Hit.

Sitwntion at time of Abanden Ship - Smoke mnd Fire.
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1, 'The Board of Inquiry into she loas of HE3 SHEFFIELD paoently requested that
o5Wp(H) oonsider the evidemce awpilakla to the Board sed, in conjusctlom with other
sxpart advice, Lo present an informed opinice a3 to how The EIOCET AMAD missile had
fonetioned after it atrick S IAEFFIELD.

s, 4 meber of mithorities with relevant axpariisn wars spmmalted and the coooluaions
are attpched.
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GCPT WO 1

RICLOSTHE TO
g%1,/30,/5/67246/82 DATED
JULY 1982

INTRORUCTION

1, The UK EXOOET Frojech Leader (peWp(E)/aT1) was tasked by the Board of Inguiry
ipto the loas of HMS SHESFIELD to coppider the evidence available to tha Board and

to formulate an infarmed opiniom as to how the ELOCET AM3S hed fanotioned after it
sirnck G aMﬂirh

s, A ceeting was held at AGWE om 5 July 1982 to consider the evidence.
Representatives of naWP{¥), DfASWE, RARDE, PERNE and o3 Ships aktended. The
factors conpidersd by the meating and the coscluglons s detailed balow.

AL

31, The aim of this paper iz to rooopd the evidenca and arguments conaldered
daring the meeling described above asd te list the gonsluosiond.

‘TiE» EVIDEHCHE
4« The following dazage aridence was sonsidereds
a. Externel photographs of HS SHEFFIELD.

be A part elevntion drawing of HNS SEFFIELDYa starpoard gids provided by
the Doard.

&, Photographs of EXDOBET W8 warhesd mispile attaoks oo HNE UMDAUNTED
and HMS RAFID.

4., Films of inert and warhesd missile attaske om ahip targets by HAAPOON
and EXDCET MIGE.

@. Enown plasile parameters.

fa meﬂmmgmtmﬂanfmmm.

ge Pagt gxperisnoe & thopa preasnt.
5, Additionally, DEWP(H) described the nost probable terningl behariosur of the
mipsila: an approach ok 7 @ altitade until 375 @ fron the target, followsd oy &
ghallow dive to 4.2 m A% the point of impact {an angle of spproxisstely 3 )«
AARTE degoribed the struciure of the warhead. PESNE described the behavigar of
the sagtaisner motor arter ispeot.
&. 'Mhe Board of Inquiry sded DEWP(N) with a wverbal mypmary of evidence glven

by murvivors. Thlie eridence wia presented o the maeting. The following polnte
wers mentiotesi:

a. The pigpile approsched the ship apd ispacked &% an angle approximately
s0” with respect to the gtarboard bod.

Bl of &



b. The poupd of the lopact was varigusly described a8 a "loud erash? by
ot ologe ko the<impact and s fa dull thad! by sene further swey. He
tqouble bang? was raporied.

8. i pressare Whve awept through the ship aglatting eone dodrs and shattering
1ightly sonatzucted doore as far aft as the sick hay and CEOY¥e sabin flab.
One man was blowi RoTOai ihe ship on 2 Deck adjacemt to the glok bay.

4., The majority of ahoox mounted eguipments mirvived the ippact withous
yhpihlo damlgpds

@. A degres of meehanical shotk damags WiE sxperienosd; celling tiles,
farmica panels, ELTTOrd avfd gtner fixings were throsn £o 4he desk, GBopo
doors end hakches Ware jammed . Sood metal padas edjacent to deor ooanings
were BprUng loofd.

£, A pagoer of men Were thrown B=12 fast; it wers ctherwias it .

g Ho burst sardTung wers experienced even Ty mem in close proxinity
[within 3040 feet) to tha impacs.

he Thare wai no arideapne from any aanssplties of ghrapnel Wounds mlthongh
4+here wers peroomnel in peveral coopartnedts adjacert to or in nead praximity
ta the impact {Porward AR, Fopwuard Engine Roce, MCH, Haval Store, OPOVE
Dining Hall}. A& feow minor pumoture wounds hed heen comerved, probAtly canesd
ty relatively glow moving debris.

i a.wr:mmharlrmuwﬂnmhhuﬂ.

k. The galley was mat an fire imned iately [30 aesands) after the impach.

pn. Within 30 secords of the impact thick black smios wan fapoed on bo the
pridge unler pressird. gome persconel in the Cperabicns Room praported fenling
15 hot wind¥, HaTF sompartnents in the ship rapidly £111ed with smoka.

p. Sericus fire broke ast in the Forward AME almost lrmediately. This was
preceded by Y2 fireballa'.

Da HithmawwnmtmmmmtmnMEMufw
Forward Bogine Roaon wes too hot to touch. Tha garvivor reoeived flash Tornds

q. A mumber of whizsing 'Oatherine Wheslp? wore sbaerved in the (P08 Dining
Aall. Four suevivers maffersd only mind® injuries.

ra A Thall of fire? was projected upwerid thraugh the Benicr Antings BeCVETY
ahove the galley apd up the hatch sbove to 01 and 02 Deckss

a. A1l % parsommel in the WR gurvived, one with serious and one with mipor
flash barnss &n offloer peated by the afl bulkhead was hhoroWn Fopunriay bat
gtheruine uninjursd. Ao inatamtaneosa flash of thigh irtensity? was observeds

ts j.f‘luhmuuui.nmgmml fitting ehopa.

ne following Judgenamnt wWat-a




a. The external evidepce of entry dacage was coneistent with & high mibsonis
piggile impact pt = high angle of incidenta. Tory similar extry damags had
heen inflioted by inert SEA EAGLE missiles st comparable angles of ipoidence.
In partisalar, the rectangular section of plate laid back to 27 tulkhead waa
o typical remalt of such an impact.

b. The dammge around the entry hols wae not caused by the warhead srploding.
By design the warhesd shoold hawve srploded approximately 10-14 feet afier
penetrating the ball. Thie manifegtly did not coours The guerd rails, upper
dack Fittings and boat above the impact point were undamaged. The deck and
paperatruciure wre intact.

o. MThere was no évidenoe either from the photcgraphs or from murviver's
acoounks that correct warhead detomation had cocurreds The primary mechaniss
of the mll rupture seen in HM Bhips THDATETED and BAPTID im the ohook wavrs

fron the warbesd and not pressure build up. The hypotheais $hat large upiakes
and dosmtakes in the Forward ANE and Forward Engine Eoom might howe wented the
gxplosiom waa not mpported. Additionally, no damage to the Pansel or foremash
imbakes was evident. very significant structural damage woald hawve been
sxperienced 1f the warhesd had detomated late in aither of thess coomparimensa.

d, There wes mno évideace of fragmentation damage coused Ty the warhead .
Fragnentaticn damage should have been roplily noticeabls, both to structure
ard perscneel. The close proximity of so many marvivera to the point af
impact was incompatible with warhesd datomation.

g, 'The EXOCET peni-armour plercing warhead is extremsly robast and was nost
urlikely to haws been danaged by the impeot even by bitting in the plane af
5 Dack. I the warbead had lodged in the sentral ares of the ship, 1%t was
thosghs most likely that it woeld have toocksd off' in the subgequent fire.
Toers Was na evidence of this. There was no evidence of the warhesd exiting
en the port sife, There was oonjecture as 4o whather the warhead had
risochated out of the starboard emtry hele. Ho dafinlite coneluaion couls

he renohed .

f. At impact, ot lsast JO kg of propellant was Shoaght ic hawe Beesn
repaining in the sugteiner motor. The potar cags l}fﬂn'buu]-. wrald hoore
comtained & combusticn pressare of aroind 1000 1bfin". The impact weuld

hawe ruptured the motor and wemted the pressura. A vigoroug pressars palase
woald hawve been expariencsed over a large gestion of ke ghip by this pechanian
plmm#s Low welosity fragments from the metor case would have heen azperienced,
tarning propellant would have been scattersd grourd and fires would heore besm
amned, The spission of o large quantlty of black snoie was not thoaght
arobeble. Gome white ancke was more likely to have resulted. Danage of this
npature including fires wes ghaerved on filn of Lpert ECOCET firinges & boight
flagh was al@o cbasrved om the £ilm of one improt of an imert EXOCET. These
affacta were thooght to be conaistent with the sxperiencea of HE EHEFFIELIS
GINCH -

g« It wae oomsaidered mast likaly tha¥ the miseils had ruptured the dieao
tanks in the Forward AME and that elther the kinetic energy at impact or
turning propellant would hove besn capable of igniting the fusl.

CHCIUSTONG

The folleowing comclugidns woard raaahedi
a. ‘The missile's warhead did not explods.

B



B, The entry damage was sinilar to that inflicted by other nisailes during
ghligue impast triales with inprt warbieads.

oe The pressure pulee, sheeck, flash, gtractural demage and whissing ‘Catherin
Wheals! recounted by sarvivora were &ll explicable by the lmpect of & high
gubgonic EOXOOET miselle whome sastainer motor ruptured venmting ita presmrs

ard sogtemte into the ship.
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