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HATIONAL TRAHSPORTATION SAPETY BOARD
WASHINGTOMN, BLC., 20594

MARINE ACCIDENT REFORT

ted: F §, 1085

CAPSIZING AN SINKING OF THE
U.S5. MOBILE OFFSHORE DRILLING UNIT OCEAN RANGER
OFY THE EABT COAST OF CANADA
156 NAUTICAL MILES EAST OF 5T. JOHN'S, NEWFOUNDLAND
FEERUARY 15, 1343

INTRODUCTHIN

This aceident wap investigated jointly by the National Trensportation Safety Board

and the T8, Copst Guard. Fublic hearings were held in Boston, Mesmachusetts, fram

April 20 to April 28, 19383, and in New Orleans, Louisiena, [com June 7 to June 10, 1982,

— i — This peport_is_based. on the fachwml [nformetion developed. by that fhvestiration, . The

Sofotr Doard has considered all facts pertincnt to the Safety Board's statutory

rezponsibllity to determine the cause or probeble ceuse of the accident and to make
recommendations.

The Bafety Board's analyzls wnd recctamendatlons are made Independently of the
Coedt Guard. Ta lnsura that thc_pub]jr: 15 awgre of all Safety Board repommendations and
responses, all such recommendgations and responses are published In the Fadersl Regisler.

SYNOPFER

About 0300 on February 15, 1932, the U.5. mobile offshore drilling unit OCEAN
RANGER capsized emd sank durlng & severe storm about 188 pauticel miles epst of
St John's, Newloundland, Canada; 84 persons were abosrd Twenty-two bodies hawe baen
recoverad, and the remening 62 persons are misslogy and presumed dead. The OCEAN
RANGER curtently is rasting on the bottowm in an fnverted position [n abwout 260 feet of
watar ils estlmated value was $125 millon

The Hational Transpertation Safety Board deternines that the probable cavse of the
capsizing and sinking of the .3. mobile offshore drilling wnit OCEAN RANGER was the
flooding of the anchor ehaln lockers in the foeward columns when Ut tsok on a 10°to 15°
list in the direction of the severe wind and wave action. The list was a result of tha
transfar of liquids freom other tanks or otherwise filling empty or purtially empty forword
ballast tank= in the OCEAN RANGER'® lower hull alter ita ballpsl control console
suffered ah slovtrical malfunetion from seswatar ghterlng thiough broken pottlightis) and
the erew's inability thersafter to menuslly contral the gperation of the buyllast gontrol
s¥stem's valves to correct the list.  Contrlbating to the capsizing and sinking was the
failure of the managemant of CDECD to have an effective progream to provide saffirient
training end familigrization in the operatipn of the bellesting system to pertinant
pareantel n the OCEAN RANGER and the failure af the portiight(s) for undeterminad
regsons  Contributing to the loss of life was  the Jack of personol thermal protection
gquipment for the OCEAN RANGER's erewmembers for the effeor of hypothermin; the
dif ficulty of launching lifehoats and lifecafts from the GCEAN RANGER in the sevars
wind and fea sonditions; and inedeguate equipment shoard the reseue veasels for
recovering persons fromm the séa under adverse aonditions.,
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INVESTIGATION

Thers wore na survivoers from this accident wha could pravide information regarding
the avents leading to the sinking of the GCEAN RANGER. The deseription of event: was
compllad feom the testimony of shoreslde porsoonel who hed redle commenicatlons
(MARBAT, 1/ single sidchand (58], and very high frequency (VHFR and perzonnel an
other vezzcis who had owverhcard inteaship YHF radio communiecations betwean ocrsons
aboard the OCEAN HANCOLEH,

The Accident

a1 1800 2/ gn PFebruary L4, 19H%, the W.5, mcbile gffshpre drilllng unit {MODL}
CCEAN RAWNGEHR waa maogred i abput B0 feet of whter om the Grand Bupke of
Mewfoundland, mbaout 186 osuticasl miles (uml) cast of 5t John's, Newfoundlond, Canada,
drilling on cxplasatory wedl far MOBIL Qil of Canade, Ltd. (MOBIL). The 408 laot-long
salf-prapelled OCEAN RANGER, owned by ODECT 3/ Internations] Corporation [DDRECO)
al New Orleans, Louisiang, was the Inrgest semisubmersitble drilling cig in the world.
Eighty-four persons ihcluding the toelpusher (persen-in-eharyal, the master, the Senior
drilling foremun from MOBIL, gned the senigr pod junior ballast eontral room ocperators
were aboabd the drilling unit. Of the &4 persene, 15 were L5, citizens, 68 were Cenadian
aitizens, and 1 was a British aitizen.

Twd other MOLN's ware in the ares deilling wells Fop MOEIL -- the 295 fool-long
1.5 MO0 SEDCO 706 wuy looated about 3 ome norlhesyl, of the DCEAN RANGER and
the 367 fooi-long Norweginn MODU ZAPFATA UGLAND wus located 1% nmi to the north.
At L1330 om February 14, SORDCO, Ltd, s commereial weather reporting zerviee, which
was under rontract to MEOGL: to prepare meteagrologieal end creprographie forecasts for
the DCEAN HANGER, forecast theat by midnight the drilling wnit would experience
susluined winds of 70 knots from the wast wlth guets ap ta 90 knots and 20-foo!
signifivanl 4/ waves

During the afternoon snd evening of Febroary 14, there were several conversalioos
whe MARISAT among the MOBIL syperintendant in 5t John's, the MOBIL seninr drilling
toreman abogrd the DCEAN RANGCER, the MOBIL acpior drilling foreman abosrd the
LAFATA UGLAND, and the three MOBIL drilling [oremen sboged the SELIMCO T06. The
MOBIL superlntendent testified that at 1357 tha QCEAN RANGER seniar drillity fareman
called and steted that the OCEAN RANGER was "drilling at 1€ feat par hour"” A few
minutes later, the TAPATA USLAND drilling foreman callad tha WOBIL superintendent
and stated that the windz were 62 knots and the scas were 207 feel.  They discussed
proeedures for coming out of the hole beecause aof the deteriorating weslher and beeause
lhe ZAPATA UGLAMND's drill string [1] 3/ had become "stuek™ earlier that morming. At
1543, the LAPATA UGLAND MOEBIL dreiling foremen calleqd the MOGBIL supermtendant
agyin And atated that "they had hung the pipe [2] in the lower pipe ram [3], sheared off
the pipe (4], and pulled Lha pipe out af the hele. The winds were 100 kaots and scas wers

I_T An internetional satellite sommunizations system.

2/ ALl times hergin are Newfoundland stendard time (-8 1/2 hours frot Greenwich mean
time) bascd on & 24-hour ekasl.

3 ONECO & the acronym for Oesant Orilling & Explocation Company.

4/ Bignifizani waves means the avarags haight of the one-third highast waves madnsurad
fron the trough to Lhe orest of the wavs

3/ Numlrers in brackets after wards o (firasas refer to Lhe glossary in appandis A,
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35 fert. They were getting lataral motion of 4% off location [5] and hed dissonpected the
[ morlne] rizer [6]. The [BEDCO] 708 hed bung off [T] and thele wings were 25 knots
and Ineresging.” The ZAPATA UGLAND MOBIL drilling foremen Ioter testified that the
ZATATA UGLAND hed detallssted from its 80-foot operating draft to a 75-foot draft on
February 15 when it had problama recovering 112 marlne riset.

At 1630, & MDBIL senlor deilllng foreman in MOBLL's 5t. John's office called the
sagornd MOMIL drilling foreman eboord the OCEAN RANGER vie 55B radio. The second
AOEIL drilling (oreman informed the sepior drilling foremen ashore that they were
"Arilling end would proceed to pull out to hang off [3] " and that they had received the
latest weather reports. At 1642, the second MOBIL drilling foreman celled back and told
the senior drilling foremen ashare that they were hanging off and "the wind was guating to
T0 knots and blowing compensator hoses 19} ot the side of the derriek [10]...but he had
the situation under tonteel by akttaching the air tuggers or air winghes to the hosa to pull
it bark..."At LTGd, the semior drilling foremen st 3L John's ecalled the MOEBIL
superintendent, whe was gt home, end infarmed him  Lhat the DCEAR RANGER was
hatghyy ofl. Tha MOBIL superinterdent testlfied that the OUEAN RANGER MOEBIL
senier drilling foreman ¢alled him et 1847 with the following information:

He odvised me thay had hung off in the middle rams {117, the Bit T12]
was In the zasing {131, shesrad the drill pipe with the shear rems [ 14].
The riser was disconnacted wid they were riding out lhe atorin. e also
pdvised me that the tensioning ring [15] hed huny up ance an the splder
deck [16] srea and at the time of disconnect they were metting 20-{oot
heeves [17], with sprey up into the spider deck area ta the rig floor. Ile
advised me the el loat time with the sampenselor bo3des hanging up In
the derrick resulting in not hanglog off nermelly wnd forced to shesr the
drill pipes. {He] alse advised the storm had built extremely fast during
the half hour before diseonnecting.

At 1858, the QCEAN RANGER toolpusher callad the QDECO drlling superintendent
in Bt. John's via MARISAT. The QDECO superinlendent testlfied that the toolpushar
Informed hlm that he ™ad suspended operatlon at, they hed hung off the drfl pipe and
shearad the drill pipe and [unlatehed] the rod [ marine ricerl and they were waiting on
weathep,” The ODECO superintetwtent also testified that the toelpusher said that "he
didn'l lave amy problems, everylhing was going good (5ich"

A MOBIL drilling foreman on the SELCO 706 testified that, between 1630 and 1300,
he enfered the 3EDCO 708 control room twice gnd averheard conwersations oo YHE
channel 6 between the QCEAN RANGER toolpusher and the OCEAK RANGER senior
ballast control room operaior. The toolpusher's transmission was weak while the ather
voice was clear, and 1t sounded a3 though the tranamissions ceme from the TOCHAN
RANGER'S eontrol room. During the (irst conversation, the tcolpusher asked "How wes
everytling," ahd the senlpr coatrel room operator replied thiat, “There was 4 wet punel in
the eonteol room ...that ha was worklng an It and getting shoeks off IL" The witness
stated that b2 thought the panel meantioned was a gas pancl but he was oot sortain.  After
hearing the first conversation, the drifling foreman on the SEDCC T06 1elt the control
room &nd went to the MOBIL office. Shortly aftetward, he returned to the pontiol raarm
and cverheard a second conversatlon in whish the toolpusher oa the ODUEAN RANGER
egain adred how everything wus and the sanior montrol rgom operptor replied: "Cyerything
is fine, ...they are megping up weter and picking up glasam According to the MOBIL
drillitg fore man, "There seemed o be some reliel in their voiges”
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The SEDCC T06 barge anginear testified that about 18900 the SELCO T8 was struck
by one lanps wave which caused minor damage to its upper desk. Aller the wave struck,
the SEDCO 706 waa deballasted from its cpevating draft of 80 feet to TS-feel. A ascomd
MOBIL drillimg foreman eboard the SEDCO 7046 testified that about 1900 he was in the
gTS%E]L office when the OCEAN BRANGER MOBIL sepior drilling foreman eslled him on

radic:

He just ealled and said that he was attempting to hang of . 1 suppose ke
wan checking an our atatus 4z well, what we ware doing &t the time and
ne zalled and #aid that he was attempting to hang off but he had got his
compensator hoses fouled in the derrick and he was having a probbem
gatting that sorted out and &t the same time he mentioned that o window
had been knocked out of the control room amd thore was some water and
glass and spoh.

A third MOBIL deilling foreman ghoard SEDCCG 708, who was alsp in the MOBIL

office, overhead the sarre conversation ot 1900 atwd testifisd that:

[The OCEAN RANCER] was attempting to pull into the easing to heng
off. It wux mentioned that their compensator hoses were blowing into
the derrick and benging up...That Lhe [coatrol roam] window had been
Enecked cut. Thers was oo problem, they had sgme water to mop uf and
I velieve he said everything is okay.

Beginning about 1845, the SEDNCO 706 barge engineer and the eontrol ravim opargtor,
bath of whom wera in the eontrol roow, overheard broken-up  redictalaphone
eonversaticns on YHY redio channel . They recopnized the voice a3 that of the OCEAN
RANGE#'s junior control room cperater. The SEDCO T06 control room oparator tastified
that he overheard: "We have water and glass on the floor....a1l valves are opening on the
proctaide,” and after g shart time, it seetns gikay now.! Theé barge enginecr oyerheard,
"Water on Aoor, everylhiog Seture...Luy detegtion pénel knovked out. FA gysten knooked
. getting aleatrioal shoeka"

The MOBIL syperintendent testified that Af 044 he received the follpwing
communicrtion via MARIZAT from the MOBIL sealor drilling loreman on the OCEAN
RANGER:

| Ha] wdvised me they had S0-faot plus maxigwm camboned sews wnd
winds in tha M /100-4kpat range, Ha pdvissed me that gne wave had takan
B Window out of fhe barge control seom. He edvizsad me therte was oo
problem with thie window cutting amnd from memory he pdvized me that
ull thatl waa required was o mop up B little bit of weter in the roomn end
that wll of tha equipment was [unctioning properly at thal time. Iia
edvised me that the anshar tensians [18] ware all In the 240,000 ranga.
Alwp thut the barametar bod Favalad off, eyerythlng wus normel at the
rig. They had no peotlems.

About 2100, the SEDCC T06 barga enginear oyerheard the fallowtn? sonwversation on
YHF ghannel 6; "walves of valve ara opening on thair awn, ET [electronie technleian]
requested to the comtrel room.™ About the same time, the SEDCC 705 eontral raom
oparator ovarheard: "We need a EL teehnician down here. Woe have posilive electrie
ahoek In the panel” He glao overheard the GCEAN BANGER asking the SEAFORTII
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HIGHLANTIER, the QCEAN RANGER' s standoy boat, 6/ "How far are you away from the
cig" and the standby boat replying ™ miles aw&y" At T145, the barge engineeyr overheard,
"Everyihing seems to be ckay down here, we are cleancd up and neormal,”™ while the control
pooan ceralor overheard, Yeverything is okaw.™

Between 2120 and 2230, the master of the BOLTENTOR, the BEDCO 704'3 standby
biogt, oyerheard a broken transmission on YT channel 6, lasting 5 to 10 minotes e
testified as follows:

At abont the mid]dle of the] wateh [2130 o 2230] . I epniot place it
any closet then that, we heard some comversations an what I took ta bo
hand-held YHF aets, walkie-talkie, to the eiffect that or initially
edtablishing oontuet.  Can you hear me; yes | can hesr you now,
whateyer, And then B voles Said, "Well, there 18 broken gluss i here and
there s water in heee™ amd anether voiee said, "1 will get it cleaned up,
get some guys in there and get it cleaned up." Then another yoiee yet, a
third wousa, sgid, "Well, ther2 id some highpowered eables down thees"”
And 1he second valese cume buck and said, “wWell, don't huve enybody
mjurad or Killed, but obyiously still get tha water ¢leaned up.” And the
a5t thing T heard was another voice saying, "Well, there is some valves
operating or opening or slosine.,” I cant remember the exnet words, but
it wes 1z do with valves nperating.

The MOSIL superintendent tostified that at 2200+

[ reacived g eall from the OCEAN RANGER | MOBIL senior drilling
foramanl, as requested previcusly, lo inform me af the status of the
ather twe semisubmersibles,. On the DCEAW RANGEH, he advised me
the maximum eombinegd seps were in the 55~foot, the odd wave going up
im the R3=foot range. 1asked [him] if he was having any problems in the
harge contrel room with the window heing taken outy and he axsured me
that all af the equipment wes fupetioning normally. Om the VGLANIN he
advised mae they had lost one guide line, thet the wbids were in the
S0-83 knot patgre, maximum cambinegd =eas In the 34-5&6 faot and some
higher, The SEDCD 706 had disconnected and thoy had the thrusters on
73 percent pewer. | do not have it noted nor can [ remember which call,
but I was aware, wWhich iz noringl procedurs, 1bat onca the Tigs have
disrpnnected the rlser they will debullast the rig up Tive te tan feet 1o
grin more wir gap (18] And alse to lessen the chance of seas breaking on
the matndeek lavel | anded my conversation with [hitm] with ws both
in agreement at that time that the rigs waré all riding out the storm
with g0 prablams, and he indicated thet the wind aad the saas had eome
down slightly from what they hod been previoasly. Al that we eould do
was ride the storm out for the night end | would telk to them in the
marming.

At 2331, the MGEIL redie gperrtor in 3k John's recaived A routine weathar report
froim the weather cbhserver gboard the DCEAN RAMGLR. The westher ghsepyer did not
discuss any other matlerd noy indleate that there were gny prablems on the GCEAN
EANGER. The next known eommuneistion fram the QCEAN RAMNGER was at 0052, wheo

ET Eaen WO oparatipng off the coast of Newloundlsbed had, at oall times, a yeasal
stationad nearby to provide essistance in cese of an emergeney on the MODLL
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the radle operator on the SEDCO 05 recclved a Jdistress message on 2182 kHx 7/ 888
feom the OCEAN HANGER radic operator stating the QCEAN RANGER's positipn, that it
bad 8 savers list, amnd that i eequired immediste sssistpnoe. At the same time, the
MOBIL 2enior drilling foreman on the OCEAN RANGER called the radio operaior an the
SEDCO 708 on MOBIL Channel | S58 and requestad that the SEDCC 708 Yroadomst a
distrass message on behall of the OCEAN RANGER and steled that the OGCEAN RANGER
had & severez list. The SERCO T4 radie onerator stated that the OCEAN RANGER
oontlnued o brosdeest a distross message "every coule of mbnutes..ountil 500 Zulu
L El'ehruar:.r 15] when they [the erew of the DCEAN HANGLRE] went to liferaft
Rtatigna"

The MOEBIL superintendent testified that:

a0 hours, one or two Silnotes either side &8 1 had just glaneed &t my
wately, T rereived 8 [ MARISAT] -~all from the DECEAN RANGER,
[ MOBIL senior deilling foreman.] He was calling to requast me to alert
the [ Canadian] Coasst Guard. The OCEAN RAKGER was lsting to the
oow alght Lo ten feet which § am sure is degrees. | gid nol questicn him
o it. Thay hed 75— to Al-mile-an-bour winds, They wera attempting to
iselata the problam. They did oot knew whatl the preblem was,

Thit standty boal was the AIGELANDER. I did request from [him] how
meny eopla wera on board, and e advised me af 54 men on boared.
[He] at thid time was cool, calm and eolleated. I recognized Cros the
tone &f his voiee gnd frem the informatioa he had Fiven me that they hed
@ suricus groblem. I advised him that | would have work ooate on the
way 1o him and that our helicopters would be astivated and that I wauld
proceed to the office and that iz where he would be able to get in
eantact with me next,

The mester of the SEAIMORTH HIGHLANWDER, testified that normaily his position
was L to 2 nmi away frem the QCEAN RANGER, bet because of the ssyere wesather
eonditions, at 91405 hes posltion was about 8 nml scuth of the QUEAN RANGER opnd thet:

At thaet last time, 0103 hours oo the 13th of Februsry, the DCEAN
RANGER called pp the BSEAFORTH HIGHLANDER agein an Chapnel
6 YHI und aseed the FUGHLANDERL if she woald come in 8 little oloser.
Ml tey to remember his axast wobds for yo.  He spid, "SEAFORTH
HIGHLEANDER, will yau come in a lttle ¢loser, plessa?"’ He sald, "Wa've
ot & problem here on the rig,” end | zaid, "Yes, certainly 1'L starct
aoftting in elozer now." | said, "Would you like to diseuss this problem
with me? lle spid, "Stsnd by, " end approximately helf @ minute nter he
airme bask on tha radic and he said "Yes We have a liat" ar, "We gee
listirgs to port and all aounter magsuces gre ineffective, so I you eould
aome o tlose s soon As you van make i and Tseid, "Right. moonomy
woy. We are comitg Lo now," Bfwd that was tha and of my eommunieationg
with the OCEAN KANGER and in fast that was the last commenieation I
gvar hud with Lhe DCEAN RANGER.

F hw bR

T/ The internationel high frequency rediotelephone distrass frequancy.
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At D10 hours T owverheard on YHE Chepnel § the OCEAN RAMGER
palline the SEDCD 706, SETCO 706 immedintely replied, and the
OCEAN RANCER advised the SERDCO 706 to send out a mayday velay
tegarding DWCEAN RANGER immediately,. SEDOO 706 questioned this by
gaying, "You want me to send out & meydey reley now?" The DCEAN
RANGER said, "Ves, semd it out now, and il you try calling us hark
afterwards end don't get any reply from us, then you knew wWe bave
already teken tq the lifebouts™

[ believe the SEDCO 796 sold sormeothing like, "Okey. TU send it out
naw,'” ang thel was the end ol that trensinission. Immedistely we
averhierrd on 2162 kHz the mmayduy relay being oroedeust by SEDCO 706
Ior the DCEAN RANGER. Ile bromdesst that inessape immediately
afteywardz.  He wes very very quiek to do if. At thiz time the
SEAFORTH HIGHLANDER was on full maximum speed heading in to the
OCEAH BEAHGER,

Ab 0109, » MARISAT operutor received a disirass telex message from the THIEAN
WANGER radio operator, "Are experlancing / severe list unable 1o eoreeet problem” The
MARIZAT operelor connected Lthe OCEAN RANGER with the U.5. Coest Ggerd Resgue
Coordination Canter {RCO) in New ¥York at 0112 and the following telex message BY was
received:

WE ARE 'T'HE OUDRCO OCEAN HAMGER HRTE LOC 36,43.33N
4%.50.12W AND ARE EXPERIENCING A SEVERE LIST OF apouT
L0-15 DEGREES AHD ARE IN THE MIDDLE OF SEYERE STORM AT
THE TIME 12 DEGREES AND PREGRESIING MREGQUEST ASST ASAF.
MWEL ARE AN OFFSHORE DRILLING PLATFORM. MIDWIRDE AT
THIZ TIME ARE APFROX ¥YROM THE WEST AT APPROX T3 HNOTS.
R1G 15 OF SEMI-SUBMERSIILE HBUILD AND B LISTIKG SEYXRELY
12-15 DEGHEES 10 THE POKT 31DE. M GENL [NFO

Al 0121, the BOC ip New York notlfied the Cansdlan Coast Suerd RGO In Halllasx,
Mowa Soqtin, by teluphons whigh, in Leen, natified the Cangdian Rescue Unit et Gander,
Mewloundland, at 0131, The BMARISAT comnection Between BOC New York and the
QCEAN BANGER wa3 broken at 01305 13 attempts by the MARISAT cperator petween
131 anc 0256 to reestubilish bthe pelex connection were unsuccessful

The MOB[L radio operater in 5t. Joha's testiited thats

At 18 after 1 the OTEAN KANGER redio cperator called [on 36587, ]
forget the exnot words he used, but he adyised that he had a mayday,
they ware listing badly and were to malify Seerch and Resrue wnd the TOE
pieked up Whe messspe at the zame time gnd he begen to put ot B
muavday on 2132 end I ealled the Coast Guard at 5t Johe's Search and
Besoua pn the telephone and edvised them.

Tha drilling forean came on with bim, slmast like tegathetr, they heve
the rudios In the redio room and they beve what you would call oo
extension in the foreman’s cofifice. %o, 1 am not sure if he was in his

gf This meszage is quoted exaetly as recelved by ROC New York including mBspellings
and other eTTors.
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office or they were both on there i the radlo room, but the foreman
came on and he just eepeated they had o mayday and the rig was listing
Fedly and that they wara going to wanl to swacaets,

I bad Seareh and Beascos ob he phone Datween 110 and 1:30 and pasne
patcehad tham iote the QCEAN RANGER. The contsel wasn't very good
| believa they could hear the OCEAN HANCER faiviy well, hut he
awulda™ hear them too gocd. They didn't give any details at sll. They
just said they were listing badily, wanted to evacuate and they wanted
three or four helicopters, Chinooka to come cut and take them off.

The third MOBIL drillimg foreman an the BEDCO 708 stated that at 011%, the MORIL
seaior drilling foreman on the OCEAN LAMGER eallad an S5E "and asked or roguested
that | send my stepdby Doat and alse strange to have the one from WGLAND sont aver as
he was about & 12 degree list forward, he tald me and If Teould forward the boats (o him."
The first MOBIL drliling foreman on the SELNCO 706 testified that about 0105 the ODCEAN
RANGER MOBIL drifling forcman ealled on 358 and =pld, "the rig was Al o lul, develeoped
a Ust, and was listing, seemed to be tabilized at about 10 Jegrees ard that there were,
they wers tryving to isolate the problem and doing what they oould {0 gorrect the
profiem...the bow wes down.” The thicd MOBLL drilling {eremen pa the SEDCO 706 then
Lokl the SEDCO TO6 herge engineer 1o direel the BOLTENTOR wmd the NORDEATOR, the
ZAPATA UGLANDS alandby boat, ta asslat the OCEAMN RANGER. At 0120, the barge
enginecs, wsing VHF channel 6, dispatehed the BOLTENTOR and ealled the ZAPATA
UDLAND gn ¥HF channel 12 to have the MORDERTOR procesd ta the BCEAN RANGER.

The wnnaster of the BDOLTENTOR, which was about 1 nmi south of the SETCO 706,
stuled that about 0100 the BOLTENTQR'S sceond officer, who was on wateh Becaine
awers that the DCEAN RANGER wes "possibly having diffieulties” and thyl al @115 he
woka the magter. The BOLTENTOR proceesded toward the GCEAN RANGER and when it
was sabout € nimi away ot 0135, it was informed of the urgepcy of the situetion and
ineressed speed, However, becsause of the sou conditlons, the BOLTENTOR made less
than € k¥nota. At 0130, when the NORDERTOR wus wbout 2 il oocth of the ZAPATA
UGLAMID, it was plegred by the ZAPATA UGLAND to prosesd to the OCEAN RANGER
and asslst,

The master of the SEAFORTH HIGHLANDER stated that the scas weee terrible.
Although tha yessel was roliing snd pitehing viclently ws it proceeded through a driving
srowstorm toward the DCEAN RANGER, it was abbe €0 make 10 to 10.% Knots.  About
0150, the SEAFORTH AIGHLANDER was 0.2 nmi dowowlnd of the DCEAN RANGER.
The mester sald "he could see the rig apparently iluminated a3 normal..bob eould not tell
if the riy was listing™ boeousze of the SEAFORTH HMGHLANDER'zZ motign. The master
testified nz follows=—

0130 hours, end almost inwedigtely st that time we obscrvéed small
lizhts in the water appraximutaly four, [ive points cn the starbourd boew,
amml we sighled 8 red dsstress (lare wpproximatcly four poeints on the
starboard bow al the zame time. I procecded towards the red distress
Nura, and while proceeditgy to it another flara from the same souree
went ug. Proba'tly wbout throe minutes efler sighling the ficst flare we
visually sightoed a lifchaat whicn at fiest apocarcd to be it good shage
Fidimgy bigh o tha weter, and { maneaverad my ship very elose downwind
af the lifeboat. The Hfeboat wad under power because he stesmed aeToss
a swell, across my stern [(Tem starpoard side to poct side, sand he
maneuvered his lifedoat down the port side of my vessel on to the port
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querter. He eame aloogside us and my an, who by this time had gone
Ut on thie ciaek, theaw lines to tha lifeboal, lines wilh lilerings atiached,
One ling was made fast on the lifebort, and the other ring was made {nst
to my ship. Then some men began to eome out of the enelosed boat, and
they stood on the port zide of the lifeboat, which wes the side away (rom

my vesgel —Ffqur or Mve, meybe gix men ceme out and stood on the port
Spda.

Srmetimes the lifeboat was just tonching the SEAFORTH HICHLANDER
but not especiolly violently, At other times she wos about six feet off
the SEAFORTH HWGHLANDER, She was moving in and out 8 litfle. L
waa at that time that the lifeboat began to capsize to port in a very slow
manner, like watching a slow motion picture. The men standing en top
of the boat ware thrown inta the sea. The bgat remained gapsized. T
believed during the capsizae of tha lifetsat the ling we hed mads fast to
it parted. After [t had capsized it was approximately 12 feat moyte off
the SEAFQORTH HIGHLAKDEHR, and T could zee what 1 estimate to he
cizht or hine men slingtirg to the baat in the water. @ eould see all these
men. They had lifejackets am, and thepe was g light on eash lifejackat,

At abiout this time I weas teking heavy S268 in the alter deck of my veasel
whleh was stern to wind and sea. The mate ard one of the scamen were
washiesd up [on] the deck, but they were both okey, althowgh they
suffered some bmiging. The gangwey net wea weshed over the side. We
ware 5till along the lifeboat, and afler mayia 8 minote and Waif or two
minotes —it s vory difficult ta estiimate — the meén elinging 1o the boat
Dogran to lat go, and thay drifted down my port side. At that peint L
shouted down to the mate on the deck vie the loud bailer system lo
thraw over 8 Liferaft. [ saw the men running up forward on my desk 1o
go for the Nferaft, and they threw & liferalt over the side which inflated
right teside the men in the water., No effort was made by any man in
the water to grab hold of the liferalt. Mo effort was made by any of the
men in the water. No apparent £ffort was made by anmy of the men in the
water to reach the lines whish my men had been throwing to them after
the boat sapsized

I saw g lifering with line attgched lepding elodse ta the men slinging to
the bart, and they didn't meke any affort to reach tha lifering. At this
time there were seme men drifting down my port sids, byt lhe lifaboat
wad 3till off the port gquarter of the ahip with twe or three men cllaging
to it. It was alose to my port propeller at this time, a0 | had o stop my
port propeler in case tha ten gol caught in L

At that time the SEAFORTH HICHLANDER was foroced of f the looation
by the heavy sea3, und we could oo longet maintaln sar position alongzide
the men in. the water or the lifeboat. Onee we were clear of all the men
I was sblz to use the port propeller again, and 1 mansuvered the ship
back arouwnd 1o an vpwind positlon Orom the Ufeboat amnd steamed down
alose 1o the lifeboat, the men and the lilejackets in the water. Thers
was no sign of life al e]l. We sould see all thae men flosting wikh their
heads undder the water, some ¢f them with their arms outstretehed, no
gipgn of life, and the men on the deck were trying to piek up bodies. We
equldn't get elose to any of the hodiea. it was very diffienit. We were
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weshing the bodies away with the motion of the ship, and [or the rest of

that motning we kepi searching that area for eny live personnel which
might have bean found

We saw many bodles b the water, bodies which hed chyicusly not come
from the lifeboat which had sepslzed alongside us, but there were no
zigns of 1ife at all.

Meanwhile, the BOLTENTOHR was pporosching the OCEAN RANGER from the
starboard beam. About 0230, when the BOLTENTOR was 0.3 nmi away, the master of the
FOLTENTOR zighted only two lights on the GCEAN RANGEIRL He stated, "o the forward
end of the rig there wes one small white lizht, fairly low Jown near the water and at the
eft end I aaw one lapge greenish tnged light...whether the rip was tilted forward or not, I
ronldn't sav." Howewer, twe HOLTENTOR deckhnnds testified that they saw three lights
und that the OCEAN RANGER had about s 357 kist, but they were not oble to determine
the direclion of the list. About 0245, the BEOLTENTOR proceeded sround the starboard
guartet of the OCEAN BANCER to within 0.1 nmi and itz searchlizht was used te
Mumingte tha deilling wiit, The imnaster atated, "...the rig appeared ta be uprighl...there
wera ng flag [floed]l lights, no contact on radicy, and there was pobody visible W our
gearehlighis™  About 0155, the master of the SEAFORTH HIGHLAWNDER «alled the
BOLTENTOR. The maszter of the SEAFORTH HIGHLAHDER zaid that the SEAFORTH
HIGILANDEE war gbout 1.5 nmi downwind, that they ware alongside an owverturned
lifeboat, and that there were bodies in the water; he reguested ithe BOLTENTOR's
gssistance. The BOLTENTOR EL-M endetway at ful? speed and proceeded to the looation of
the SEAMDERTH HIGHLAMUDEH. The crew of the BOLTERTOH never saw the OCEAN
RANCER agnin.

At 0130, when the NORDLERTOR departed the viginity of the ZAPATA UGLAND jt
waa about 20 muni narth of the OCEAN RANGER, The master of the NORDERTOHR stated
thei, whan the NORDERTOR wus 13 nmi sway, he "picked up the OCEAN RANGER and
the two other supply vessels™ on rader. He stated that he observad the contacts on his
radar for mbout /2 hour until the NORDERTOR was 6 or 7 nml away, gt whish thne, the
OCEAN RANGER scontact disappeared from tha radar sereen. The moster sluted, "First
there was nothing and then there was (gie] & cowple of small blips in the seme &reg and
that's sl we had, the last of the cadar contect we had" At 0340, the NORDERTOR
arrived about 2 aml narth of the QOCEAN RANGEIR'S locstion snd began ta sesrch
downwind of the OCEAN RANGER's pasition.

All three vessela continued to scareh for survivers during the night and inte the next
day. AL 0700, the HORDERTOR [outed an ovarturmed Lifeboat with a Hfeeing from tha
SEAFORTH HIGALANDER attached to it. The master of tha NORDERTOR stated that
while they were attempting to tie a line to the lifehoat, saven or alght bodies esnarged
fram a arze hole in the bow of the boat. The master zaid that after the line was attashed
o the lifeboat, ha zaw ™ zaveral bodles thera streppad In by the seatbelts they bava [n the
oAt 1 would =ay a rough number of meybe 20." 1o attemptiny to recovear the lifeboat,
the ling became ceught in the MORDERTOR'S propeilsr, and the lifenoat broks looss.
While the craw of the NORDERTOR freed its propeller, the lifehoat drifted away. The
master stated, "We were going to =earch arain for thot boat, Sut we got 4 call from the
aireraft seurch and resoue there to protesd to zome liforafis with possible life onbogrd.”
The Lifenoat hes never heen recovered



Inps-ies to Porsons

Injuries Crenw Others Tatal
Fatal B4 0 34
Serious B 0 1]
W inrf None o a 0
Total B3 a a4

Damage to Vesel

The BCEAN RANGEER sank ypside ddwn, with 112 baw on 4 heading of 117° in ebout
280 feet of waler ubout 150 yurds soulhesst from [t8 anelorad position over the wellhead
and is resting on the bottom. Underwater videotapes of the sunken drilling unit wers
taken v early March 1082 by an vamanned submersible. The videstapes showed minor
datnage to the bows of both lowae lwllg, 1wa brokan portlights in the sontrol room, &and
thot all four Jdendlights were closedd The videotapes did not show oany other majoer
atrueturel damage to the OCEAN RANGER'S columns or lower hulls, A zide scun sonar
survey, cornducted betwean Febrpary 18 pnd March 2 1988, located drll) pipe and othar
debris seettered up to 300 yards from the sunken drilling unit [n A northwest ta southeast
direetion. The value of the drilling unit was esilmated at $125 millisn.

Crew Information

Pursugnt to the contract between ODECO and MOBIL, QDECO provided tha DCEAN
RANGER with 38 drilling persontel, ineluding the toolpusher, the master, 2 conteal Doom
operators, amd 2 redio operators. ODECO glso pravided wll hotel servieas, ineluding food
catering, MOEIL provided all othar suppeort services, equipment, supplies, and personnal,
including all marine and air trensportation to and from the drilling unit, a standoy vessal,
and weather foresnsting amd diving servines.

At the time of the pecident, B4 persons were on board the OCEAN RAMGER.
Forty—=six persons, ineluding fifteen United States citizens, were emoloyed by ODECO
Drilling Company of Canada, the operator of the OCEAN EANGER. Eaeh partan aboard
the drilling rig, excepl for tha toolpusher and the master, worked & 21-day "towr," which
included 12 hours on duty and 12 hours off duty, and then each was off duty for 2] dey=
The toolpasher and the mester ware on call eontinuously.

The majrity of the key positions—such as tgolpusher; master, assistant toolpusher,
subt=as technician, Meshaniealfalectrics]l supervizor, sanict conirol room opecator, Senior
clectrician, rig roechanic, crane operator, and industeial relationg representative (IRH)--
ware held by U5, cltizens DB, Coast Guard {USCG] records indicated that the rig
mechanic and the crane aperator weka documented 83 ordinary seanmsat; orBArY SSRMen
ame not nermally cligible to be certificated as Ufshoutmen, Canadlan sithzens cmployed
by QDECO held other ey positions--cradio cperatorn, electronic Fechnician, unjor eontrol
mpom operator, molormen, and medic,

The remainlng persons abogrd the DCEAN RANGER at the tlne of the aceident
wara either MOEIL enpilayees or MOBIL subeontrectors who provided support to MOBIL io
the area of well testing, geology, diving scrvices, and weather oboervations. Two MOBIL
drilling foremen provided teehnical oversight for the drilling operation.
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I'he tosdpusher, 38, wai 8 resident of Missisaipph, He was designeted person-in-
charge by the OCEAN HANGER's opernting manuel During hiz employment with
DDECO, he had served on numerouz drilling units and had previously worked on the
OCEAN RANGER a5 the agsistant toolpuzsher under the QODECQ drilllng superintendent,
He had been toolpusher on the DCEAN RANGER since January (981,

The mastar, 58, wos g rasident of Moryvland. (e possessed 4 yalid U8, Const Guard
lieense as unlimited mastar and had =alled on tankars atd tugs boafore Daing & mployed oy
QLECO on Mateh 31, 1931, He had served on the MODLD QCEAN YICTORY and the
MODYW OCEAN BOUNTY befora bacoming the mastsr on tha OCEAN RAMGER on
Jaruary 76, L98Z,

The senior MOBIL drilling foreman had been emploved by MOEIL for about 2 yeara.
i previous drilling experienca had been as a oolpusher with gnother drilling rompany.

The setioe controd room aperator, 3, hzd heen employed by CQDECO, sinee
danupary 19, 1380, Rafore be Dagan serving a8 8 conteol room opecator, about 2 months
later, in Macch 1930, he had =zerved o a roustabout, the entry lovel of industirial
employment aboard o drilling rig.  The junior eontrol room operator, 26, hed baen
employad by ODECO sinpe Degember 22, 1880, Before he hegan serving 8% a contral raam
oparatar in December 1981, he hed served as 8 roustabout,

The industrial relations representative, 23, was responsible for safety conditions atwl
crew trainine on board the QCEAN RANGER: he reportad direetly to the QDECLH
Direetor of Safety and Training in ¥New Orleans, Lovisiana, A Vieg Pposident of ODECD
testified that the IKR waa responsible for helping the toglpusher reead and understand
USCG repulations  The [ollawing information was excerpted from the duties pablished by
GIECT in the spring of 197M

i- Sign in ali perecnnel and insure that all new hends and vigitors wre
properly indoetrinaled. Maintain personnel log.

¥ u N

T,  ©Check firefighting and lifesaving equipment weekky. Hepain
regdace gnd maintein gl firefighting and lifesayving equipment Lo
U S.C.0G. standards,

B. Cotduct deflls of sall types per prescribed schedulsz. Fire and
Abandon [3hip] dritls are to be hekd weekly.

X kX 0 b

21.  Chank pollutiss equipntent duilv.  See Lthat they ara proparly
maintuined end warking.

FE W W

Veszal Informatinn

mti;m.—-'me self-progelled, twin hull, eight-column semisubriersible QCEAN
EANGER {ase flgure 1) entersad into serviesa In June 1976 a8 & Panamanian reglstered
MODU, A the tlme, it was the lamgest semisubmersbla delllinge rig in the world. The
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OCEAN RANGER wes desipnad by ODECO Boginearing in New Orleans, built by
Mitsubishi Heavy Industries in Hirashima, Japan, and elessed by the American Buresn of
Shipping (ABS). {Appendix B gontains detatled information eoncerning the OCEAN
AARGERS oharaclaristios mnd Lunk capacitien)

The OCEAN HANGEH was desipned to operate at a drilling draft between 45 and
80 Teet And in waters up ta 3,000 feet desp. Hewever, ut the time af the peeidenl, the
drilling vip was sutfitted with 4 moarlng system that Mimited its dritling depths in water
te 1,500 feet. The eombined wire ropt and chain mooring system eonsisted of twelve
45,000 -pound anchors, three at cach eorner column. Each mnehor was pined to 1,600 feet
of 4 1/3-ineh ehain and 4,500 feet of 4 173-inch wire rope for 2 braaking strensth of about
LA,000 pounds. Tha working load for wire rope and ehain of this siza is about one-third
of its breaking strangih, or 400,000 pounds, ared its test tension 15 aboat 800,000 pounds,

The purpose of the mooring system i Lo maintwin the pogition of the drilling wnit
over the wellhele. Il the drilling ynif eannct maintain itR poaition oyer the well, it muost
disconnect, The JCEAN RANGER's Emergeney Proredures Meousl states, in part:

There are Thres Phoses of tha Heavy Weathar Policys:

Fhaze 1 - Stop drilling osseratlons atd hang off dridling stoing
Phese 2 = Dicegnnact the Moaringe Riser

Phaze 3 - Evacuation of Drilling vessel

PHASE 1 - HANGING OFF

A5 A general rule, if gny of the foloweyd criterla gre repehad, delling
cperations will be suspanded aad the dreill atring hung off in the well
haadi

(1} VYegsel mptions arefor prevailing weathar conditions are such that
it beeomes difficult andfor hegardous o persennel to make
connections.

{2) Tha signifleant besve of the rotary table reaches 6 fest andfor
Mmaximum heave reachues 10 feel.

{3} The mazimum angle af the lower ball joint reaches 4 degreen

{4} Tha mean llhe tensicn of the higheat loadsd anchor resshes
Ti pareeant of the test tenslom

PHASE Il = BISCONNECTING

The consequentas of disconnecting 108 late &+ nat at sl can be
digasteous. On tha other hand disconnecting tos edrly will result in a boss
of drilling time. In the lang run this leds is oot 4% caopendive sy Lhe cost
for replacing the riser syateim,

The maring rcktar shoyld be dipoonprnecled from 1the B.O.P. [blowont
pronenter] stack whapeyet the Iollawing arifarin ara peached, orf
whanavar the Operator Toolpusher or OMECD' Toolpusher has raason to
belicve they will be reached and/or excecded in the near futuee.
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The signilicant hezve of the roiory table reaches 8-18 fest andior
the maximum hagve reaches 13 feet with &n expected (urther
deteriaration of the waenther.

The maximum znpgle of the lowar ball joint approached 10 degrees

The meen line tensicn al Lhe highest loeded anehor reachas balf of
the ehain/oeble break ateamrih.

WOTE: In good holding ground the snchors may be able to hokd
considardbly mara than the test tension which i3 limltad by the pull
wreilable at the winclhes,

MOTE:  After having experienesd B bed spell of westher,
conzideration showld be given ta pulling the merine riser and
checking it for rracks prior to continuing the drlling operation

PHASE 11 - E¥ACUATION

It should be noted that ODECO= Toelpusher is responsible for any
decision to abandon the rig.

For any storm with [orecast winds of 100 m.p.h. or more, consider
evacuation of personnel and act as follows:

1.

3

4,

4.
10.

Conflen  [orecast, alart Contractor’s Jhore Baze Manager of
environmental condltion.

RBequest additions]l forecast frem approprlate Woesthar Center for
i Jocaticn at 3 hour lintaryvals,

Review the present and past zesm conditions to determine it they
are rising or falling mnd to determing what effect the storm is
likely to have on the sea conditions.

Detarmine i 3en and wind sonditions wil! permit & sale evacuation

Determine if cvaevation B necessary of possible.

Dimou=s with Contractor’s Shore Mangper, and mutually deecide i
evacua tion is necozsary or possible,

Heyiew progedire for rig evaduation with Barge Master,
Frepare rig for total evacuation.

Check on availebility of tug boats.

Ag conditions warrant

[i) Evacurte nonessential personnel

Lii] Evacunte sl personnel exeept skaleton crew
Liii) Complels eveouation



Although the (CEAN RANGER was a self-propelled vessel, when unohoring it was
neceasary for anehor handling vassels to pasition the drilllng rlg's anchors end 14 Taike the
anehars before 8 thove. Al fuel, drilling water, drilling mud, providions, and dellling
material were deliverad to the drilling wnit by supply vessels

Stabilily.-- The OCEAN RANGER was designed Lo meet the stebility reguirements
far a column atginlized grilling unil conteined in the ADS "Hules for Duilding and Classing
Qifshore Drllling Units - 1973." {3ee appendix .] It firgt was requlred to meet the
8. Coast Guurd stebillty requiremants sonteined in 46 CFR Suvbrohapter -4, hMobile
Qffshore Drilling Units when it came undae 1.8, Coast Guard inmpection in 1979, (See
appendix 10.) Ineluded in bath standards wera requirements that the OCEASH RANGEHR:

{1} Be gble to withatand the overturning moment of & atepdy T0-%knot wind from
any direation

{2) Have the capability at all times ta change its loading sondition to withstand
the sverturning momant of 8 steady 100-knot wind

{3} Be gblc to withstand the flooding of thoss wateriight compartments whieh
extend within 5 feet gl the delling gnit'z dralt; and

{4} Have an operating mamaal

The 1579 Inter-Covcrnmenta! Marithne Comaultetive Organization (IMCO}  (now
internatlonel Marrtime Orgenization {(IMO) Code far the Construetion end Eguipment of
Mobila Offshore Drilling Units contalned similar requiraments. The OCEAN RANGER'S
cparating manual contained the additlemal owner-impased requirement that "the unit have
ut least 1.5 feet positive GM 8/ in sl diregtions, after correction of KG [ vertical center
of gravity] for [rec surface, in alf operating and safely conditiona ™

A formmer sonlor control room operztor, who bed werked on the OCEAN RANGER
for & 1/2 yaurs befare Novembar 1931, testifiad that il an operator made & mistuke, it
would take only 8 few minutes for the drilling unit to take on B 5° to l0° list, The former
opetalor stated that:

Durityy probebly the first year T was on boars, somebody droppad & buneh
of drill water from the deill water day tank to Starboard 5, T recull that
baing % degrees before we got it pmck. A4 eouple of other times
spmesedy opened & valve the wrong way and got sbout 4 or & degress on
it.

He further tesiified thut he had instrueted the senior conerol roaf operxlor, wha Was
abogrd on February 13, to close all valves if there was 4 ballast problem. [Ie stated that
It was his praetlee to maintain the aftar bellast tanks only about T3 percant full for the
purpase of countar fooding in csse of an vnexpected list.

The chain lockers ,eould food through the three 6-squere oot {HEJ chain pipe
openings and three 25-{1° wire cope trunk openiogs on the top of each of the four corner
2olurmns.  ODnly the chain pipe cpepits ate shown on the damege eontrol plan in the
aperating mamiel; the wire rope trunk cpenings are not shown in the manuel The
Manager pf ODECO's Desipn Ulvision festified that the upper hull of the OQCEAN
BANGER was of watertight conatmeticn for about 30 [2et inboard from lts periphery.

3/ GM kv a mepsurs of & vesel's ability to withstand overtuming foroes
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In addition o mecting the damage stabkility requiranents of USCG and AES, DDECO
designad the DUCEAN RANGER to survive damage to ome chain logker, ane propulsion
ToHT, One puciproont, or one 60 the woid spaces losated below the after columnng i the
lawer Bulls or indlvidual vold éross meambers whila at the 30-foat aperating dreft. To
meet this decign requirernent, the OCEAN RANGER'S gperating mendal reguised that
ballast tanks PT-2, PT-3, 3T-2, and 5T-3 wers to be kept wt laast 42 percent full; ballaat
tanks UF-15 atd 5T-15 were to be kept ot least 12 perecnt full; and drill water tanks
PT=% and 5T=5 were to be kept 2t least 13 pereent full {Sco fizure B=1, appendix BE.)

The aperating manual alio suggested that, at the Sb-foot operating Sraft, PT-E,
PT-9, 31-8, and ST-9 should always be Kept empty; FT=-10 and 3T-10 should be kapt
empty, il poasible; PT=-4 and 3T=-4 should be kept between ¥3 and 100 percent fully and
BT -7 and $T-7 ahouid be Kept between %6 and 100 percent full. [lowever, an experienced
former master staled that it was the practice aboard the OCEAN HANGER to carty
tallast in FT-8, PT-4, 5T-4, and 5T-4%.

The opermtlny manusl provided no Fuidanca on how to prevent flooding into the
chain Jorkers from wave aetion if A large List cocurced, nor geve aty guldance on how 1o
pump ot tha ehain lockers if they were Mooded. A former control? room gperator
testified that a portable abonergitle purmp apeard the drillng uait oould be usad for
pumiplig out the chain lockoers.

The operaling manusl stated that, under vertain losding copdilions, the OCFAN
RANGER could "possibly tend to take up a permanent list or trim wnder the aetion of
large, steep waves® The Mengger of QDECO's Desiga Diyision tastified that a statoment
1o this affent wus adder] Lo the GCFEAN EANGER's Operat Manual as & repult of mmisel
tasts 10/ sondueted on generle MODT hulls by the Society of Maval Arehitects and Merine
Engineers (SNAME) The genarie hull, similar in design te the OCEAN RHHGER'B, at o
T-fool dralt and & GM of 5 feel axhiblied & mean heal angle of 4% with regular
32-foot beam aces. Oo February 15, the QCEAN RANGER was at an 89-fcot draft with a
transversc GM of about 6 Eect oand & longitudinal =M of about 4 foet. However, the
SNAME study notes that real seas mrée randem, rather than regular, and thal the
randomness of & 32a 3tate preclodes the existence of g steady wave induced hecel. Instend,
in resl veus & MO may experienze an 9oeasional rolling oszillation af tomg duratlon-

History,--Hetween June 14768 and September 1977, the DUEAN RANGER was
drilling i1 the Gulf of Alnska where it expoerienced four storms with meximum winds
exceeding 68 knots; however, the maximam wrve heights in erch storm ware las than
20 fagt. From Saptember DTT ta July 1979, the dellling unit remaihed o an ldle statos In
the Gulf of Aledka. In July 1879, the OCEAN RANGER wus maoved 1o a shipyard st Fort
Aloarcni, Eritish Celumbig, Cepeda, whare L ynderwant pepairs. At tha same bHme, ABS
rapresanietives canductad an underwatar inspactian in lisu of drywdosking: specinl survey
Hoo 1 of the hoil, machinery, atd elecition]l apperatus; an ARS annoal survey of the hull
and machivery; and an grwal lowd line inspeetion. Mo odutstanding requirements werce
noted ps 4 result of the inspeotions.

On Aygust 5, £379, the OCEAN RANGER departed Port Alberni under tow for the
aggt ooest af the United Statas by way of Cape Hor Om Detober 3, 1978, ODECO
raquested inspection and U5, geptification npd regiztry from the 1.5, Coasl Guard. In
Dacember 1979, the drilling unit greived in Davisville, Bhoede Band, where an inspeetion

10/ "Asgessment of Stabillty Requirements for Semisubrersible Units™ Mumata, Michel
grnd MeCldre, Transactions 1976,
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wea gonducted by the USCE Marine [nspeetion Offiee in Providenoe, Rhode Isiend. On
Doramber 37, 1879, the USCG lssued s Certificute of Ingpeection and doeumentad the
OCEAN RANGER as & U.B. repistersed wvezsel. However, the USCG noted that the
following itams were b0 be completad bufere e next ingpestion (Decambot 19515

L. Camply with 46 CFR 108306 davit launched liferefis o nopoptable
fubiytituta,

2. HReaplaae lifehoats and davits with ©0G approved or obtein approwval for
exigtitg ones.

Between January and May 14950, the OCEAN HANGEH pperated off the sast ogast
of the Unlted States. Tleing this time, it did not experiance any ztorms with winds aver
55 kpotr, On May 24, 1980, the drilling unit departed under tow [or Ireland, whera it
axperienced a storm: while in the deilllng mede on Oatober B and 7T with Td-kpel maximum
winds mnd 40=-Ffpot maximum weyes The OCEAN RANGER departed Ireland under tow on
Oetabar 10 gnd arrivad off the condt of Wewloundland on Kovembar &, 1930, Betweoen itz
arrival and sinking, the DCEAN RANGER experienced only one storm with maximum
winds vwer 65 kootd from January 16 to January 22, 1982, The winds were 50 knots
pusting to Y0 kcots, amd the wavea wate 28 feet with g 47 -[mot maximum woava helght; the
MODDU was in the dJrilling mode,

COn Fabruary €, 1982, the OCEAN RANGER "inowrred a § to 3 172 ~degree list apd
that was gquite ont of the opdinary" secording to the plternete junior control room
cperator (operator) who was aboard the rig at the time. Acoording to the operator, abaut
0400, the OCEAN EANGER had baen toking on fual and Jdrilling watlar. At 0800, the
makter, who wes still sboard vn Februaty 15, ralieved the operator so thet he could go to
breakfazt. Whan the operster returned to the eontrol reom, the master tol him that the
fueling had been completed and directed him to alose the fuel gil manifold velres in the
stathoard pumproom.  While prooeeding to the pumptoom, the cparator nalleed a list as ne
was dezeending in the elevator, efel by the time the alevalor remched tha lower hull, the
list had begome guite significant. He guiokly elosed the (el oil valves and returned 1o
the control ream where e found the zeniac ecnirol reom operator, who wee still aboard on
February 15, at tha conteol pencl corracting the 1451 while the master was stapding
nearby. After the IIst was corrected, the toclpusher called the measter and the operator to
hiz affice, whers after gome disousgion, the master, according to the operator, told the
toclpusher, "I think the heat thing 1o do here ik fof me not ta operste the ronscle,” and the
{oolpusher replied, "Yes, | think so."  According to the cperator, the maester did not
cxplein what ¢aused the hat, bat the sonilar esntesl coom oparater told the operctar:

1t looked a5 though the sea chest valve had been left open and he had
een flgoding Port 14....And it Tooked [urther when e went to cerreet it,
te pump out, he did have & pump on ity but he 3tifl had the sesa chest
walyt open, 8o thera was flooding poity on ot the sama fime.

The opcretor stated thet he believed the master "did not Intend to touch that console for
guite awhile." & former bellast eontrol room operator, whoe hed worked on tha DCEAR
HANGER for 5 1/ yesrs, stated that the rempte contralled sea chest velve on the
portside was Efréguenily kept open wiken wsing the smeller suxiliary Sca wuler pump to
keep the uppar hull sca water tank filled



ol G-

The QDECOY drilling suparintendent, who happened to be aboord ot the time, stated
thal, wheh the Lst deeurred, the IRR anngunced cver tha publie address gyatem that the
prawmetibers should go to theic lifeboat stations. The drilling superintendent questioned
the [RR abaut the ganouncement because he did not belleve the [ER had the authority ta
announes everuation.  Apeordig? to the drilling suporintecdent, the IRR replied that he
thought thal was the thiog to do. The drllling superintendent stated that the master had
aecidentally opened two ballast tanks 1o the sea, eregting the list and thak afverward tha
tonlpusher told the master, "You do not 2o in there [eontrol reom] alone, or withoutl the
baltast eontrol Toom operator.” In & written report deted Pebruary 11, 1562, and received
oy the MOBIL superintendent in 3t Joho's on February L3, the master stoted:

At G605 hra. we resumed pumping Dril Water to FT 13, Shartly
therealter, the Hig listed 2-3 degrees fo port-aft. In attempting tao
porrett this situation, tanks P14 apd P 2 were ooaned and ballast pump
B 3 was activated, At this polnl the sen valve wes open but not notised.
Ballast pump ¥ F could not handle the volume of water to counter-act
the sen ohast being open.  The list inereased to 3-4 degrees, ! peged tha
[junior] Control Rogm Operator who wes in the elevetor in the Lower
hald and cauld not hear the poge.  We stopped taking Drill Water. The
Contrel Board was shut down The port=aft Ust was 5 degrees and [ the
genfor eonlrol rootn operator] was ealled, whe then varresied the
Situation.

Ag a reault of the report, the MOHLWL ayperintendent requested on February 12 thet
ODECO gnalytically determing the list if PT=-2 and ET-14 had completely flooded on
february 6, 1982. At the lima of the ateident, ODECO bud not performed the analysis.

Cn Jenuary 26, 1982, the ODECD gifiee in 5t. John's contected the USCE Marine
Tspewtlon Offies In Providenee and requested  inspeetion of  Lhe drilling 2.
Arrengements were completed on February 3 for two USCG inspectors to arTive in
St. John's on the evening of Februery 15. After being inforimed of the weeldanl oo tha
morning of Fabruary 15, only one frepecior proceeded to 5t John'ss. The ODECD
Dperationa Meneger In St. John's testifiad that he and the OCEAN HRANGER'S master
wara responsitile for oainlelung the curreney of the OCEAN HANGER'S USCO
ertificate of specrtlon and that the Certificate of Inspection hed expiced on
Degember 27, 1431, The Operations Manager stated that the request for inspection had
been delafed besanse ODECO was insialling (wo naw Jiflehasts o the OCEAN RANGER
for romplianee with USCH requirements and, becsuse of bad weather, the lifebost
inatallatioe was running batlbd sshaduls. He stated that the lifabdats wace balog metalled
in Heu of davit-launehed Lfecalts gnd that representativez of 1lha lifebont company had
inspectad the installation of one Lifeboat before the sehaduled USCG jhspection.

Structura.==The OCEAN RANGER was designed to meet tha structural
trequiraments contained o thea 1873 APS "Rules for Clegsing Offshore Motile Deilling
Umits" Ac a preventive messuce to infurs aggaingt lamallar tesring (g separation witkln
the steel plote), a special modlfied ABS grade E steel wes uswed al major structural
intersections. During December 1972, the Coast Guard completed an extensive inspectian
of the driflling umit's hull, including all bellast tanks and eolumns, excent for the cxterior
sifles and bottom of the lower hulls which were underwater. On April 4, 1930, &n
underwater survey of the lower hulls was conducted with both USCC gnd ABS inspectors
presents. The VSCG inspsctors found the hol to be in satisfactory sondition with no
evigence of damage or corrodion. On June 16, 1981, the ABS conducted an annual survey
and Ioadline inspeetion. Tha AES report stated, in part:
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HIILIL
1. A poncral examination of the unlt's abava water vertiesf solumns,

dinZonals, givders amd their inlepconnectlons was mede as fer qs
practical and atl [were] gimaidered satisfactory.

. The pper pletforms deex and esgeinted stroctores ineluding
arens of posslble high stressy, were examined and  found
amatisCactory.

3. Copmings and plesing arrengemants of ventilabors to gpaces below
the Ireeboard deck |upper deck], hatehway ecoamings, and hakeh
rovers were exalflined and found satisfoctory.

4, Doors in watartight tulkheads, alosing apptioneas for air vent and
sounding plpes. including flame scresn: where applicable were
examined and found satisfactory.

g, All weeessible parts partistlarhy lisble 1o rapid deterictation wers
expmined and laund satisfastory.

Dring Cetober 1931, & fully gualified hull and mechinary USCG marine inspector
with five yeoars' expericned In marine inspeation, which ineluded deilling rigs, wio was on a
1=yenr industry tralning tour with ODECO, was requested by the |RE abosrd the OCEAN
BANGER to perform an informal recertification inspection. The inspector Bssisted the
[RR in praparing & list of safety ftems to be completed before the required USCG
ingpeciion in Decembet 1881, The inspection lasted 4 to 5 days and ineluded every
Beeepsible spaee. The inspector testified that he did not find any structural problems and
that "the oversll comditions was well sbove average as far a3 the housskeasping and
maintenance.™

Cn Februsry 4 ang 5, 1983, R consarvation enzineer feom tha Cenedien Bepartment
of Encrgy, Mines mnd Resaerees [(ow Canedian il and Gas Lands Administration}
tnopeeted the GCEAN RANGER [or compliance with eertain Canadian regulaticns, The
efginear's reporl covered drilling equipient and orcupationel ssfety. The engineer's oy
ceforones to vessal safety was thet he noted that an sbandon—zhip deill hed been held on
January 31, 1883,

Arrangements. --The upper @ of the OCEAN RANCER waz sugported by four
vertizal columns, arranged longltudinally on each slde whlen, In turn, were supported by
the part and starboard lower hulls  The oolumns were sebdivided horizontally into
wetertight eompartments  (Sae flpure 2.} The prapulsion rogm and pumprooms wWare
located aft, and the fuel oil, drilling water, and ballast tanks were loceted forward in esch
Iower hullk, Dry mud tenks wete contained in the upper porctions of the twe small center
port and starboard eolamne. The alter starbosrd center column alse eontyinad the ballast
aanirel room. The deck of the ballast eontrol room was about 28 feet shove the waterline
at the al-foot maximum dreft The anchor chain lockers were located in the larger
corner eolumes with their openings ebout 71.5 (eat above the waterline at the &0-foal
operating draft. Access to the columns was galned throwgh doors and openings on the
lewer deck level

The upper hull consisted of a lower and an upper deck wilh s raised helicopter deck

of tha forward starboard cornet-  Theee decks of living accommodatione were located
balow the helicopter denk. The mloltwuse were logated forward of the pecommodstions
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on the uppos dee¥. The stpgndby gensrator roatm, lhe drilling enit's setvice generalors
FOOM, BNd YaArUE stordge uress wate loceled on the Iower deok. [(See ligare 2

Two §0=ton ¢apacity and ang 30-ton capecity revolying cranes weate loeated on the
upper Jdeck. The cranes wore looated over the two poart cenler ¢olumns and the aft
atarboard eenter eolumn.  The drilling derrick waa 213 fcct high abeve the uwpper deek,
williehy wuy 71.5 {eet above the weler wl the BU-foot operating drafl  Lilebost slutions,
the radia rgom, the MOBIL pffice, and the ODECO office wlso were loaatad on the uppas
deel. {Jea figuras 3 and 4.}

The hallast eontral room eonteined 1he ballest aonteel panel in the forward end af
the clbewlar room.  One porllighl was lopgted on gach side of the control panel (Sse A
and E on fipure 4); ona portlight was located aft of portlight B (see C on flgoee 4 and one
portlgght was Jocsled in the after and of the conttel reom behind the tank level indicalors
{sac D on figure 4). The portlipnts were of standard marine design with tempersd glass
angd matal deadixnts with securing deviess, Tha port lenok level indlegloss wese locuted
on e starboatd side of the vontrol room, arnd e starbaeed Lan= level indicalors weare
losated on the portzide. Two "pudble” type intllaemeters were mauntad ko the contral
rocm—oe in 4 fore wnd aff direcbion for obsecving trim, and the olher one in an
athwurthship direction for obhserying heel  Each inglinometer had two spiril fuhes—one
with gradustionsz {recn 07 to 57 and the other one with gradustions from 09 to 15% A
simlarly mounled palr of inglinomelers gleoc were loeated in the OOECD oflice. A desk
wad lgeated in the centet of the room with two YHE radictelephones, sound-powored
telephomes, ard 8 video digplay unit with roll, piteh, heave, wind, and wave information.
A hydrophane egnteol unit, a earbon dioxide [Cﬂ ) ackuating ﬂﬂ.bmet A smoke detenting
cabinet, Aand an H,S5 gas detecting unit wore ulsn locstad in the echter of the 200m.
Apperi LD the cnn'Fm] rogm wWis gained by A airoular ladder within the column from the
lower dook of the uppet hull. On the oulslde of the coloimn, 1 vertioal ladder wus enclosad
in g eage Jeading down from the upper hull to s walkway thet extended two-thirdz of the
distanee arpund (he colurm at the contral room lewvel outside all four pertliphts. A
hendrail on the oodumn extendad argund the outzide of the partlights, slightly below their
mentars,

Kadio Communigations.-=The OCLAN RKANGER's padio room was located in the
upper deck Jquurtars aml owes eglulppad with s main transmitter, a high (requenoy
tranemitter, &n oioergeney leansmitles, o moin receiver, and BN ESGRTEENCY TECRIVET.
USC G regulstions require that a liceased radio officer be abaard when the drlllice eix was
underway. lfowever, & radio officer was nob reguired while the vessel was moored
although two radiotelephone ogerators were assigned to the wessel (o mainluwin
eollimunieytions with the shere based offices MOPIL maintained a MARISAT ielephonc
and telex system sborrd the OCLAN RANGER in the MOUDIL drilling fereman's offiee far
the use of MOHIL'S representatives. I onddition, MOEIL also had an 538 radie with
dedicated frequencies for direct commupication to the shoes besed MOBIL redlo statlon In
MOBIL"3 E4. dohn's office, A zecond B8B radio was Jocatad in the radio moom for ODE GO
rapresentatives’ direet communisation with QDECO's offiee in St Jolm's,  Either S3E
radio could be patehed into regular telephone Jamdlines as needed. 3OBIL also mAintained
a telex teansmitter and receiver in the redic reom whereby telex messages could he
tranmsmitted diraetly to MOBIL's office ar any gther station in the t=lex network. The
daily moouog rod rEternoen reports from the OCEANM RANGER were transmitted in this
MANREr

A YUF redio was wsed for communications to and from the supply vessels [ the
vicinity and the standby boat. The YHE redlo waes opersted from the baliast contral room
by the master or the econtrol room operator o coordinate Joeading of fucl eil, dreill
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waler, and stores from the supply vessels. Javarsl porteble hand-held YHF radios were
used gt variouws times by persons on deck amd the crene operaters when meying materials

to and from supply veszsels, The radio roem was equipped with 2 remote speaker to
manltar the YHE radio syatein.

Internel eommunientlons Were mads dver & tWwo-way pege system 0 which a person
erould be gplled over the systemn and then raply directly to the ealler. Emergency signals
and wnoouncements also ware made ovar the system. A sound-powersd telephone system
soanected the navigating bridge, the moehinery room, and the propulsion rooms

A VHFE radio with asronautleal frequencies for communication with the helicopters
was maintained In tha radie room to esordinate the orrival and departure of airoreft
During the night hours when there was no helieopter traffice, the radio operators o the
three drilling ~ig in the area used thix radio for communications batween arch other.

Ballgst Syxtem.—The twe hulls of the underweter portlon of the OCEAN RANGER
were syfimetricul, but miccar oppoaite in eonlguration, and esch consisted of 1% separate
eompertments {See figute B-1, sppendix B.} These compartroaits ware dlvided Into ¥
fuel tenks, T drill water tanks, 12 ballast water tanks, & pumproom, & propulsion roam, And
u vaid space. Esch compartment wes ventsd to the atmosphere through vent pipes
running up through the eight columns to the urderside of the lower deck., The venis then
marged Inta four groups that extended to the upper devk of the Structuce. Epeh ballast
tank was connezted to a commen 18-inch manifeld in the pumproom by an 8-inch pipeline,
which was fltted with & bell mouth near the aft epd of the tank to (il and discharge
oailast water. A butterfly velve, which wes remotely sontrolled from the bellast control
panel, was installed in saceh ballagt line on the tank side of Lhe manifaeld in the pumprogm
to eontrol the ballost water. The meanifold aetuslly consisted of two manifokis, one over
the other, and ran athwertship at the forward end of the pumproom. An 13-ineh pipe
contnaetml the menifold with three 2,000-zellon—per-minute (GPM) glectrlenlly driven
multistuge ballast pumps end the sea chest. A remote sontrolled 18-inch butteerfly valve,
loeated on the pump side af the manifold, izolated ihe menifald from the pumps. Thea
praneh lines from the 1%-ineh pipe to the balast pumps were redueed to 10~inch pipe
pefore passing through a strainer on the suction side of the pumps. A 1d-ingh remote
gontrolled butterfly valve was located bBetween each strainer and its assoelated puomp.
The li-inch pipe to the sea chest was equipped with twa yvalves to close off the sea ohast.
The inboerd valve was on 1E=ineh remote controlled butterfly yelve while the guthoard
valve was an 18-inch gate valve thatl was manually cpereled in the pumproem. A ateel
strainer plate was bolted to the exterior of each 328 chest, The Mo L and € ballast water
purmgys {n both the port and sterboard pumpreoms were also connected to the delll water
port and starbosrd ténks, respectively, theough a 18-inch plpe.

The discharge side of each bellast water pump wes connected 1o g 1d-ineh discharge
line that eould be routed either to pump overboard, wp to & saltwater tank on the lewer
deck of the upper hull, or to the 18-ineh manifold. It was possible to pump weter into tha
bullast tanks ps well as to free food them by gravity, To keep Lhe salbwater tank on the
lower deck flled, e smaller suxiliery pemp wes inetalled in the pert hull, which reduced
the w=ar on the ballast weter pumps

The ballast system also was capable of pumping the vold apeee, propulsion room, emd
pumproom of aash lower hull thegiggh 10-ineh amargeney bilge Fuetion lnes cquipped with
nonretzrm valves. The bllge suction valves ware located in each 10-inch line, remotely
contralled from the sotittol panal in the ballast control resm.
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Thee regular bilge suetion system in caen hull, alse remotoly conteodled, consisted of
twe separate pumos and 3-ineh piping together with the nesessary valves  Thiz
conflpumtion allowed pumping of the three spaees It e aft end with either pump
aepatalely oF any combindtion thereal,

The two drill water lanks in each huall, although nob gsed es ballast tanks, held
almost 800 tons of water esch. Esch tank was equipped with a 6-inch filling line and an
B=inch suction lire, and each oould be pumped with the single drill water pump in each
hall. These drill waler pumps were of Jasser papacity than the Moo 1 or Moo 2 ballasl
woter pumps, I the need aross to dewater those tanks more rapidly, the ballast water
pumps could be used. One ODECO enpincer testified thuat the original dezign of the drill
whier systam required the use of the ballast weter pumps: howeyen, the smallar pumps,
anlely for use in trapsferrlng drill water, were instelied to apye wear pnd tear on tha
larger Sallast pumps.

Tha fuel all storage tanks in each holl hed eomplotely separate filling and transfer
gystems with anly menoally opergted valves [or contral, To U or teansfer fucl oil, the
control room Operatoc wad required e go down into the umproom sad Seb the valves
manhuadly to align the system. The only way (o rapidly il the lawer hull fucel oil fonks
with ses water io an amerpeney was throweh the upper deck fuel fI1 lines.

The DbDallast coolrol ponel o the conteat room wes desigoed especiully for the
QCEAN RANGER, A mimic board with the tank configurntion and gipeline flow diggram
af bath the port And stacbeard hutls showed the operaior the relationship of the tanks,
riping, and aorresponding valve contrel switches. (See figure 5.) Although the valves to
the ballagt and Jdrill waler tanks setually were located in the puopeoom, conbred switehes
wera modnted in the tank diagram of the mimic boeed panel. Each side of the panel was
equipped with 32 pairs of valve eontrol switches that operated the valves for 14 ballast
and drill water tanks, 3 ballazt puma spetion yelvas, 1 dril]l water pump soetion valve,
1 ballgsl pump discharge walve to the spltwater seryine tank, 1 hallast pump dischuarge
valve to overboard, 1 ballast pump disebarge valve to the tink manifold, 3 emengoncy
bilge suction valves, 1 suction and dissharge valve to the drill water pump, 1 suction valve
to 1 ballast water pump for the drill watar system, 1 diseharge valve from 1 bellast water
pump to the drilf water system, 1 stop valve botween the tank manifold and the 3 ballaat
pump suations, #nd 1 remate contrafled sem chest valve. When depressed, each "open”
awitch asativated s holding relay which, in turn, ¢losed the oircyit far the corresponditgt
selenald valva In the cabinet and openad the eltenit Tor the indieating lamp in the oed
"rlose® switeh. The solenoid valye sdmitted eompresssd Al to the tubing oomnesied to
the valve aperating gear in the pumproems. Tha holding eelay maintained powet to the
rolenoid valve until the "olose" Button was depressad on the panel, thoreby breaking the
cirguit st the holding relay, slowing the solencid walve to return to the elosed positian,
aml venting the ecompressed air to the valve operating gedar in the pumpreom. The spring-
loaded valve pperating gewr then olosed the walve. The air was exhassted inside the
eootrol pancl, providing the operalar with an eodible indicution of valve closaee. The
spring-ariven athod of valve «losing peovided an autematie safeguard when canteod gir
wis lost for any reason. If eleetrical power to the cootrol console was lost, the sobenoid
valves coubld 38 controlled mumnslly by inserting & brass actuating rod into each solenoid.
These brass rods were theeaded inta the end of the selenoid housing through a brass
tusiing.  Aftar contueoliy the solanoid withio the howamg, 1he rods could hen ba furlher
threwded o o everride the solenoid spring. The commpressed wir would e then wdmilted to
the line connecting the solenoid valve to the valve operatiog goar in the pumproom. Upon
releasing the Drass rod, the solenold would teturn (0 U5 norial posilloh, allowlag the air
1¢ escape and the valve Lo ¢losa,
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‘The eonirel panel switches also provided vizual indiestion of the position of esch
velve through an clectrieal cireuit astivated by a migroswiteh at the valve gperating gear
in the pumprooms, The switeh buttons on the punel were color coded. A velve in the
¢losed positicn showed a red licht on the "aloza" side of the switeh, gnd a valve in the
open pasltion showed & green light on tha "open" side of tha awiteh. If the wplva wea in
metian, either during closing or opening, or stopped in mld-position far any reason, both
Ughts would go gut. There was ag provisicn for throtiling. The valves were degigned 1o
be gither fully opened oe fully closed. The manual valve at the pea sucticn olso was
equipped wilh an indieator on the eontral panel

The three balast water puwps the drid water pump, and the two bilge pumps
normally were contralled fram the eontrol panel  The position of each awitch in the
syatem was indicatad with bghted bottons on the flaw diagram on the panel A red Lght
indleated 8 stopped pump end & green light indicated an gperating pump. These switches
ramotely activeted the motar controllers in e pumprooms which, in turp, closed the
circuil to stert the sump motocs,

The wverlieal portion of the controd panel, which was separated port and sturbosed,
cantalned the pressure gangea for the baliast water pumps and the drill water pumps. The
wiatertight deor and hetoh pontrofs end alecms were grouped together and indiezated the
atatus of wech weterlight door and hateh in the eelemns and the propulsion and
pUmMprooms  ‘Them: were sk armmelers one  [of each of the ballast pumps, which gove
indizations af the clactrical lead on each pump during oepembtion. The blige level atarm
indingtors, with Bn auto/menual salget switeh lor esch pumpeoom and propulsion roomn,
pravided am indipation w the eontrol room when water reached a predetermined level in
thesa spuaoas.

The high- end low-lavel glarms for the dreill water tank, the ses water tank, snd the
three fuel pil tanks in the upper null wepe located in the center of the vartleal ponel. A
power spgrce indicating light and 8 control air pressure gauge previded the information on
the primary sources of cantral,

& senigr contrpl rocon operulor, who had sarved sboard the OCEAN RANGER
botwean June 1976 and December 1981, testified thet he did nmot keow of any manuval
methed of conteoling the lowar hull valvas from the eonirol room but that electeleal
power to the yalve controls eould be shot off by 8 ciccwit bresaker inside the wartieal
panels on the centrol eonsole. A master, wha had served abeoard the OCEAN HANCER
tetwesn September 1973 and Januery 25, 1532, testified that the source switeher on the
outside of the vertical panels ahut off electricel] power 1o the valve contrel switches and
that the volves eculd be operated memelly in the control reom by inserting reds into the
solenold valves. However, there was no avidence that anyone abomrd the QCEAN
BANGER on February 15 had ever used the wolnsbing rods or thel there were any
pperaking instructionz for their usc aboacd the OCEAN RANGER., The off-duty
edectrinian testifiad that the souree switchaz on the vertieal panels shut of f all electriesd
power to the control valves, and an QDECD eleatrieal cngineer testified that each source
gwiteh oontrolled only the power supply to (he ballzst and drill water pump eleetric
préessyre indicalors on eueh vertiosl punel

The OCEAN HANGEHR's dralt wes read direstly from draft gauges which had been
mountad on the four corner columns and easily visiole fram the portholes of the ballest
aoftral room. At night, the contral roson cperater was provided a portable searchlight ta

ilurmnate the gauges. There were nd internal deaft gauges.
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Burvival Systems --The GCEAN HANGER wos equipped with twe Hardlng S$0-porsen
Morwegian authority-approved fiprous glass reinforead plastio covared lifeboats (Mos. 1
and 2} installed in dayits. The Wa, 1 lifeboat was located on the pertside of the forwacd
end, and the Mo, 2 lifeboat was logated an the portside of the aft eénd. Neither hfasboat
met UBLG rtandards besguse neither could be releasced uatil it was completely waterbarnc
gnd there was 0o lead on the falle  The drilling unit also was equipped with two
wateraraft 58 -parson USCU-gpproved (ibrous glass reinforced plastie covered Lfebonts
(Mo 3 pnd ). The Mo, 4 lifehout was uperational and installed in devits on the slarbourd
side of the &ft and, but the Ho. 3 lifehoat wrs Igshed Lo the upper desk with no provisions
or equipment. Loth types were sell-righting if all persons on board were zeated and
gecuted Lo their sests by sealbelts and there was no significant sccumulstion of wytes
inside the hoet The OCEAN RANGLE alsg was equipped with ten 20-parson
USG5 -approvad inflatable Lifsrafts located on the [otward And after ands of the dellling
anlt pewr the hiabosts, 127 USCG-approved gdult life preservers with lights and
retroraflectlve mulerial, 25 USCG-upproved buoyant work veasts, I3 ring buoys with lines
and lights, and an emargency position indlesting radia beason (EPIRB). Mo expasure
guits 11/ wers absamd the OCEAN RANGERR; however, a few survival suite 11/ wers
provided personnel for waaring when riding in helicopters to and From the deilling unlt. As
reguired by Canadian reguilotions, a stendby bopt woas assiened to the OCEAN RANGER gt
all times,

Bath ODECO and MOBIL had developed emergency sroeednre manuals [or persons
regpongible [or the salety af the OCEAN RANGER, The ODECO mpnual, which inaluded
seelians on fire, blowouts, inehergs, collizions, and seayere sigrm conditions, staled thaet
the zafety enginser (IRR) was responsible for familiarlzing all personmal and visiters with
aafety eqguipment end that the toolpusher had overall responsioility for all personnel Bnd
drilling unit safety. The MUBIL manual had similar sections on fire, blowouts, icebergs,
ecllisions, and severe storm sonditions; however, its section on severe storms did ool
contain any procedures lor evesuation of persoonel, mobilization of equlpment, or
netifying eppropriate individuals. The MOEIL monuel only stated thet the tooclpusher or
MOBIL drilllng foremen should eall the MORIL drilling supetinlendent al the first
gpportunity and that the Jrilling mperintendent should "eopsult with necessury staff
together wilh Big Manager [ toglpusher] te decide spproprizte plan of setion and possible
rlF evacuation, "

Waterway Information

At tha time of the aeeidant, the ODCEAN RAMUER was engeaged in explorstory
drllling on the Grahd Banks of Nawfoundlend b sn offchore oil field, referred Lo as the
Hibernla Discovery, loeated about 166 nmi east of 51 Johnw's, Nawfoundland, in depths of
ap (o 295 feet of water, The gil field eontains ebout 1.2 billion bareels of recoverable oil,
1.5 trillion cubie foct of recowverable solution gas, and 0.9 trillion ecobie feel of
racoverable nonassocipted gas. 12/ Formidable engineering ehallenges in the development
ol this gil fleld are present because of the sesscnable pack-ive and icebergs and the eold
ocean environmenl of the North Atlantie. Duripg the morming of Fehmary 13, 1482, the
recorded sca temperaiure and wic temperalure were 31° F and 24° F, respectively, Oesan
aurrents In the Granpd Batka pre genetally fram the north-nerthwest, flowing [rom tho
Laorador sea at 8 velooily of sbout 3.3 knaot.

11/ Exposurc sJits provide thermaol proteetion for scversl hours against oold water
expoanre while suryival suits provide only Limited thermal protestion.

12/ Progeedings of the S8ymposium for the Hibernia Discovery, Fetroleum Directorate of
Mewloundland and Labrador, 1951,
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The Grand Heanks 15 one of the most praduetive fishing grounds in the Narth Atlentie.
The junction of the warmer watars of the Gull Straam gnd the ¢old weter of the Labredor
current produces almost continuows periods of fog theougheut the ares In the spring and
cain or snow throughout the rtest of the year, Coupled with high winds end scas, the
cnvironment peoscs o continuous throat to the men and cquipment enpaged o drillinge,
lfishing, and the supporct of thesa important industries.

Metegrologival Information

At 2030 on February 13, 1982, average wind speeds chzerved on tha OCLEARN
HAKNCER increased from 4 knets to a meximum of 72 knots reported at 1630, 1730, and
2030 on Februsry 14. The wipd direction shifled fepm 220%at 1730 on Fehruary 14 1o 2707
et 2330 on Febtuary 14, at which time the wind speed waa 53 knots

Om the dellling rig SEDOCD 7496, average wind Speeds dorreased from 68 knots at 0090
on February 15 Lo 35 Knold 4t 0400, The wind direction veered fram 250° at 0000 ta 260°
gt 0400, A meximom wind sust of 338 knots from 220° was abseryed on the QCEAN
RANGER at 1630 on Februory 14- 00 Fabruary 15, maximum wload gusts of 75 knots wese
obzerved on the 3EDCOQ TO06 at (000 and again ot 02000 The warul diteetion af 0060 was
2507 while it was 2607 at 0209,

Bignificant wind wsave heights obzerved by persornel on the DCHEAN HANGER
inereased from gbout 5 feet at 0210 on February 14 1o about 33 feet at 2030 and 2330 on
Fabromnry 14. The height of the =es awell wes reported about 7 fest at 0REJD on
Febroeey 14 orsd incpeased to 23 feet at 203 on Fabrugry 14. The lyst wmaclne obsetvathan
report from the QCEAN EANGER indleated & significant wind wave height of about
13 feet from 2707 with & period of 11 seconds, and B sea swell height of 23 feet from 230°
with & peried of 9 3econds. ‘LThis obszrvetion wes mede at 2310 op February 14.

On the SEDCO THE, the avarage son hepmhl was obzerved at §0 fest wt 0OO0 on
February L3 with a maximum ses height of 50 fcet. Average zcn heights incressed to
A4 feet at 0300 on Februwary 15 and then decreased to 37 faat tha next hour. Maximum
zea heights inorensed to 59 feet ot D200 and decreased to 49 fest ot M4N00,

Storm warlings were in elfect al the tlmee wnd for the ares, of the pecident. The
marine fofeces! ssued by Eovitanment Caowde 137 at 2000 on February 14 predicted
toethwest gales pf 50 to 70 knata A foreemst igmued by NORDCO, [4d., at 1430 om
Februaty 14, predicted wleds from 2707 at 75 kiels gusting Lo 80 koots with skgniflesnt
728 wave helpht of 27 fect, maximum wave height of 44 feet, piwd v wave period of
Y seponds at 2030 on February 14 and wirds from 330" at 70 knots gusting to 30 knots with
a significant sep wave height of 33 (eet, maximum weve hekht of 59 feot and a period of
10 secands at K230 on Febrrugry 13- The tmarine forecsst issped by the LS. Nationel
Wenther Sorviee Faresast Office in Washington, [N, at 1930 on Feltuery 14 grd at 0030
o February 13 predicted wiodzs of $0 1o 30 knots wnd seas of 20 o 35 feel [or the
approximate time and aren of the ascident.

Wind observetioins wbowed the OCEAN RANGER, SEDCO 708, and ZAFATA
VGLAND wore made dy weather obissryers certified by the Cansdlén Weather Seryice.
Agcording to an officiad of the Canadien Weathor Service, witkds reported (b the weather
ocbservations from the OCEAN RANGER, 3EDCO 706, and tha ZAFATA UGLAND wera
obtained from o wlnd sensor loeated on top of the derricks.

13/ The Canadian ccunterpart of the U5, Hational Weather Service,
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Wave delermimmtions aboard the ODLEAN HANGER and SEDCO 76 were Tade
visually while signilicant wave heights pesl wave periods, and maximum wave heizghts for
Lthe ZAPATA UGLAND wers chisined froin & waverider sceelerameter buay located near
the deilling unit

Wreckago

From February 18 to Maceh 2, 19582, 4 side s2an sonad Survey Wea condueted of the
wreeiape of the OCRAN RANGER, The survey showed the drilllng onit cesting on ihe
ballom in an inverted position aboyt 300 feet sputhesst of the wellhead and drill pips and
glther debeis soattered 900 feet from the sunken drilling unit in 6 northwest to southeast
dlpaction.  (Sew figure §.) The detrick 15 loeated about 200 feel northwest of tne OCEAN
RANGER. The survey mdicated Lhat apchor cebles in the fore and afl Aireclion had
pected while at least one transverse anchor 2eble 19 each cornor coluran rgmained ntoet.
A videgtape survey conducted in early March L9BE did not indicate spy structural deciage
to tha hull, except minar damege to the bows of both lower hulls and two orokan
portlighte ln tha eontrol pousn. The portlight behing the Lank guuges {partlight Dy ligure 4]
und tihe next portlight near e poctside of the conteol eonsale (parllight C, figure 4) wWare
braken. The deadlighis oo all coatred redo portlights were found elosed.

A3 a pesult of the Capadian Cosst Guard's search and ressee afforts, the Moo 1 and
the Ma, 1 lifabsats parts of the N 3 lifeboat, 4 liferpfts, %1 Hilly Pygh Medel 200 lila
preservars, L work vest, and the OCEAN RANGER's EPTRE werd recovered. HuwWevar, the
Mo 4 lifeboat hes pot been recovered. The bow of the Mo. 1 lifeboat was ripped open. An
wnalysis by 4 USCG lifeponl expert of the port and starboars L-gheped marky near the
bow of the Hoo 1 lilsbost, which metlen the stabilizer ghooka of the boat's dawits,
determined that the launching sequence for the No. 1 lifeboat bad noet begun or bed just
hegun when it tore fram the leunching platform. Owvar 40 of the Mo, 1 Yiebort's seatbelta
did rat heve the male end attached. Some were fastened to the female end while others
Wid In the pilge:. ‘The capcpy and hull of the Ng, 1 lifeboal was demaged during the
retovery operatlon. Only 8 trunsverse thwart provision locker, the propeller and shai,
and twa picees of flatation fsam ware recovered from the Koo 2 lifetaat. The propceller
and shaft were pulled oot dwring recovery oporations Tha Mo, 3 lifoboat hed been lashoed
an lhe upper deck of the DCEAN RANGER and had no provisions. Doring recoevery
operations, ita eanopy wes torn off and the hall broke inte  two pieasz one-thied of the
way aft of the bow.

After four of the rerovered iferafts were Srought ashore in S5t dohn's, they weee
axurmined by B Safely Goard inv&sti.gﬂtur. The floor of liferaft No, T10 had separsted
from the lawer bugysncy chambers for sbayt 30 persent of the liferait's perimeter.
Liferaft Mo, 712 was recovered ully inflaied. Liferslt Mo, 715% upper woysney chember
was aeparaled fram s lower chamber for wbout 75 percenl of its gerimeter. The upper
blf!ﬂ} E.é'l.ﬂ].l' chamber and canopy with 13 identifylng oumber ware missing from the [ourth
lifernft.

Mediesl angd Pathokyical Infor matlon

Heoords from the Registrar, Yital Stotistics Division, Depariment of Heallh,
3t. Juhn's, Hewloundland, indieate thot a1l 22 persons whose bodies wore recoverad died of
hypothermis -- loas of hody heat i lhe weter. The remainlng persons on boacd the
drilligg rig at the tims af the accident are missing and are predumed desd. The follpwing
chart  extracted from USCG regulations €335 CFRIALTOS) shows the efferts of
hypotbet mi:



- B .r.. ) ™ "

.rrl..r. . _ ||.. [ - " ..__...lr...-.... .
o Tom 7 Mingely 15 Wslinens
el A

" i rrrr..f.J. T
ST !

Figure 6.==March B, 1352, gide scan sonar survey of the OCEAN RANGEH,

—gE-



-33-

Exhaustlon or Expectad Tiine
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Survival Aspects

The firet distress message scnt from the OCEAN RAMGEE was recelved by the
radiotelephone operetor on duty on the SEDCO 706 at 0052, About 9100, the MOBIL
sepudts drilllng Toreman o the OCEAN RANGER culled the MOBIL superintembent at his
homa in St Jehn's and requasted him to elert the Canadien Coast Guard (CCGE) bacenze
they were experiencing a severe listing probfem. Af 0107, the MOBIL superintendent
telaphoned the CCCG in 3L John's end alarted them to the DCEAN RANGER's problem and
that the winds were in the B0=knot range and the mmedmum eombined seas were in the
Sfi-foot range. At 0110, the MOBIL superintendent telephoned the MOBLL trapsportation
supervizor In 3t. John's and insteacted him to have the MODIL contracted helicopters in
81, John's prepared to o to the OCEAN RANGER. At 0115, the MOBIL superinterdent
arvized the CCG in Bt John's that thers wore three standy bogts in the arce and that the
MOBIT. aontracted helicopters weee being readied. At 0122, COG St John's potifi=d RCC
Halifax, which cooedinetad all search and reseus efforts.

The firat boat to nrrive alb the oocident site was the SEAFORTH HIGHLAWDER.
About 4130, the master ¢f the SEAFDRTH HIGHLANTIER sighted the OCEAN RANGER
sbout B2 nmi tpwind from hiy position. At the same time, he sew [lares and proeesded in
their direetfion. The master testified that he saw the lights feotm at Jesst 20 Lfejeckats n
the weier and that he ssw 8 lifebost with s lurge hole in the bow and somecne balling
water a3 i1 approached his vossel

The e¢hlaf officer of the SEAFQRTH UIGHLANDER, whe was on tha after deck at
the time, teslified that, aa the lifeboat epproeched, he saw one mer 3tanding ot the
control position on the aller end of the lifebout, other peopla balling waler out of the
Ufeboat through apan atarbosrd hetebes, and that the bow of the lifeboat had been
smashed and nolad, Alter a line from the SEAFQRTH HIGELANDER was attached 1o the
lifebont, the chiel officer saw five or zix people climb oul of the port hatches amd stend
en the sdge of the lifebeat, end then the lifeboat slowly cepsize. Later, he saw people
waarliyg lifajackets floeting face down in the water. He said that the crewmambers of
the SEAFORTH HIGHLANDER wera wearing foul weoather gear but that they did net have
expoFUre SUits desiyned for reseue operatlong snd thal thelt reseue equipment eonsisted of
one gruppling hopk and heaving lines

About 0245, the seeond vessel, the BOLTENTOR, ercived on the scene. At the time,
the OCEAN RANGER was dark except for twa or three small lights,. The BOLTERTOR
remained near the rig for about 5 te 10 minutes and then proeceded to assist the
SEAFOQRTH HIGHLANDER in resoulng survlvora in the water. About 0315 to 0330, the
HOITENTE caurioosly epprosched tha SEAFORTLL HIGHLANDER, which was sbout &



=Fg=-

milg to & mile wwd a hull [potn the OCEAN RANGER, Crewmembsr: gboerd the
ARGLTENTOHR gaw about 20 to 10 small lights, whiah they identified as being attached o
lifejackets bobbing around in the water. Upon tioser examination, using a searahlight,
they saw bodlas susrendad in e strags of the lifejaekets,

Abput 0400, the NORLDLERTOR Goinad the SEAFOHTIH HIGULANDER and the
BOLTENTOR in tha scarah for survivars. The BOLTENTOR's prew temained tn deck with
liferings and beoatheoks to ratrieve any survivers, but the severity of the wind snd ses
wonditions prevented the boat from maneuvering alongside the bodies. After repeated
attempls to petrlove the bodies ware not suseessful anid after gsavaral af the arewrme mbery
were violently thrown zhoot the deek by the boarding sess, at 0800, the BQLTENTOR'S
master suspended reseue opecations

Meanwhile, st 0131, the rescue unit in dander, Mewfoundlend, hed been alected to
the DCEAN HANGER'S distrogs message by the Cpnedian Cosst Guard RCOC in Habifasx,
Mova Seotis. Becayse gf westher renditions at Gander apd 3t. Jobn's, helicopters were
delayed i leaving Gander [or 3t Johh's until 0338, The MOBIL heliecpiers at 2t Jahn's
were preparad for possible evasuation of the OCEAN EANGELR. Howewsr, whan the
MOBIL office al BL John's learned thuat a lifeboat had been launched from the OCEAN
KEANGER, Canadian Forges Search end Respue [(SAR) helicopters ware requested since the
MAOBIL helirgpters were not equipped with hoisting apparatus.  About 0330, two HMOHIL
helicopters departed St Jobn's and arfrlved at the pecident site about 04300

At 0358, & Canadien Forces SAR halleopler departed Gander wnd proceeded 1o
JL Juhn's for refueling before deperting for the accident zite. At 0458, MODIL's
L. Jonn's offlra reported to Helifax RCC thet its helicopters had been uneble to Inegte
the OCEAN RANGEHR but thet the helicopters hed spotted Tights in the water, A
Canadian Forees S4R floed wing alveraft departed Greenweod, Nova Beotie, at 0714 and,
after flying about B35 nmi, areived Al the aesident site at 1120, Tweo Canadian Forees
SAR helicopters departed 5t John's At 0321 gnd mrrived at the seene gbout D835, The
pilots stated that thay saw gumerous bodies and Hfetarkets floatinyg: in the weter atd
badies henging susoemdad [ the straps of tha lifejsokets. No attempt was mede to
recover the bodles at the Eitne besauss of the witd and sec conditions. The pilots aiso
sightad two damaged lifeboats bul saw no signs of life.

The MOEIL helicapter pllats stated that, in the darck, the =meall lights attoched to
the Eifejackets were easily spotted but s daylight epprosched, 1he small lights berame
difficwlt to see. In full dayHghit, with the sea conditions that existed on the morning of
Fabrugry 13th, it waa elmost impoessible to sight the lifcjaekets. The master of the
BOLTENTOR =zaid that the fluoressent tape thAt wad attached to the lifejeckets was
highly visible when illuminated bo thelr searehlight.

Shorthy after 0304, MOBIL's 5t. Joho's office dispatched Lhe offshore supply vessels
REUSENTUHM and RAYENSTURM to the stene bo aid in the rescue operations

By 18904 an Febmacy 15, seven helicgpters, one fixed wing aireraft, and four hoats at
the nocident site had senrehed For supvivoes from fhe ODCEAN RANGER, The esmbined
cfferts of both aireraft ang surface wvessels loeated lifebosts, liferefts, and flepting
bodiess however, no orewmemrbers of the OCEAN RANGER were Toumnd alive. The
NORDEHTOR recovered ane bedy, which wos lter braught to St Jobn's and turned owvar
ta the Royel Canadien Mounted Boliec,
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on February 16, additicnal skipe and gircraft were maobflized. The MOBIL drilling
foreman aboerd the SEDCO TOE was in charge of the supply vessels; RCC Hallfaw was in
agvarell commend af the operetion; and the on seene commander was abosrd the Canadlan
Eorees fixed wing aireraft. At 09BE, & drift plot wad reecived by RCC Halifax from the
USCi: RCC in ¥ew York., Tha drift plot provided tha farthest positions at that tune of
the drift of & person, & lifereft, and a lifeboal in the glven weathar somditlons. Tha
surface vessels were assigned search ereas aceordingly whieh were soordinated with the
alreralt sepreh aress.  Twa pdditipne] sppply vessels, the SCHHNOORTURM, and the
NETUTOR, ware assigned as starwdby boats to the SEDCO 708 and the ZAPATAS TGLANTE
respeetivety, The NEUTOR provided avistion fuel to tha SEDCO 704 to peplentah the fiel
supply for the heliropters in the ures.

At 1115, the JAYA SEAL, a selsmie exploretion vessel, reported that it was standing
by an averturned lifeboat in position Wmtitude 26°M.00°% longitude 48714" W., sbout 38 nmi
southeast af the OCEAMN EAMGEHW'S pesition, awaiting the errival of the NORDERTUR.
AL 1220, the HORDERTOR picked up the lifebont and at 1314 returned to 5L Joho's

Several helizopters mede mumerous sightings of lifeboats and debris, inehding helf &
litebpat. Supface vessels in the oren ware dispetehed to investirate for signs of 1ifo;
owever, no persons were foumd alive. The supply boat SCHNOORTDRM picked up the
body lster on lo the day, At 1483, lhe BOLTENTOH picked up & second lifeboat aboat
41 nmi southeast of (ha pecldent gite. Canpdian Foroes flew s 1gtal of 9.3 hours seseehing
an arca of about $00 square milas

On February 17, the Canedian Coast Guerd vessel BARTLETT arvived 14 miles south
stuthwenst of the DCEAN RANGERS site, It wag directed by RCC Halifex to position the
gurface vessels for & more effective search pettern. At 0700, the JAYVA SEAL recovered
a liferaft containing two bodies about 25 miles south soeatheast of the aceident shte. Ti
glso recovered 10 bodies floating in the same gencra! vieinity. The Croadian sucvey
vessel IIODE 0N reeovered five bodies in the same area. The supply vessels BOLTENTOR
gnd RAVEMSTURM asch réecovered Liferafts gbhoul 30 miles southepst of the DCEAbN
RANGER'S slte. A USBCTG lxed wing Hercules wireralt, whivh had departed Elizubath
Clty, North Carolina, at 1301 on Fuebruwry 16, artived in the sres sbout noon  Three
canadian Fareos helicopters flew & total of 7.4 haues in the saereh ares, atd the Canadian
Forces fixed wing aireraft flew 8 total of 10.3 hours.

On Februery 13, 1982, the fearch ared wes axpanded to 120 nmi southeust of the
QCEAN RANGER's position. The USCG aireralt sighted & liferaft which was later
recavered by the 3EAFODRTH HIGHLANDER. The JAVA SEAL recaverad ane bady b the
sume genoeral wreg af the reroveries snade on Llhe preyious day. About 1530, sesrch yessels
with biodies aboard wara ardered by RCC Halifax to return to 54, John's after MOBIL;
piflea In 81, John's requestad their tetumMy

Cn February 19, 19832, both the Canedian Forees and MOBIL reduced thelr sesrch
efforta. The USTG airaraft was relaased and returned to its 0.5, beae, Numerpus EFIHE
reports were recelvesd from high fying airetalt satly in the morning and resulied in the
BOLTENTUR recovering edditional rafts and some detrls, but ne survivors.

At 0640; on February 20, the BARTLETT sighted two liferafts and 2 wody; one
lifaraft and the body were recaverad, but the second liferaft sank. The BOLTENTOR
arvived at the site of the reporied debris gnd recovered a body, but it did not recover the
EPIRE. At 1426, the Canadian Coast Guard vesse] BA RTLETT recoversd the EFIRB about
87 nmi south eoutheasst of the accident site.  The markings on the mstrument read
"JCFAN RANCGER (ERTLL"
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The FAR activities betweenr Februery 21, 1982, and March 1, 1932, resulted in no
significant cwvents osther than landing the recoyvered bodies, debris, znd wreokege at
At. Jobn's. The lLfeboat that had tha bodlas stlll strapped [ the spats ard which the
NARBERTOK had been wunsuccessfil in recoyerlng hes never been found. On April 28,
1852, the Defanse dapping Agency Hydragraphic/Topographic Centar {USA) deogdeast gnd
putlished & notice to tmatlners for vessels to report to the USCG any sightings of the
capaized lifeboat from the OCEAN RANGER.

Tests and Resesrch

Stability. --The USCG Merchant Marine Technical Branch in Kew Orleans performed
stability caleulations 14/ to determine the effeets of wind, mooring system, drafi, ballast
teansfers, and IMooding on the atability of the DOEAN RANGER in calm water. The
lpading conditton was besed on the OCEAN RANGER's weekly stability report of
Februgry 8 and ils duily morning ceports 13 feom Febrowey 8 to February 14, A vertical
center of gravity of 63 feet pbave the kKeel was uged in the salpulations (Figues B-1,
appaendix B, shows tha greangement of the tanks 1q the lower hgll. Table | shows the
puseTed liquld loading of the DCEAN RANGER'S lower hulis on February 15.}

Teble L--Liquid loading of the GUEAN HAMNGER' lower halls cm February 15.

Tank Percent Full Long Tans Tank Pertent Fyll Long Tans
PT-1 1 5 5T-1 | 5
pejas 7o §91 512 0e 9E0
-3 Lk Sau =13 100 9451
T4 L a7 et | N | 498
PT-5 10 B0 T4 12 1]
PT-6 16 107 aT-6 q T
BT-7 z 12 o 2 L2
Br-3 L Til 5T-4 108 711
PT-4 L e TL1l 5T-% a0 711
PT-10 L0 T11 3T-10 100 Til
FT-11 104 Til 5T-11 100 711
FT=-1% o 174 5T-12 17 113
| il [ 47 P ) 5I-13 i 1TH
=14 BA TLa 5T-14 ar 110
eT=15 104 B18 5T-13 100 414
PT-14 1040 347 ST-148 100 447
Total 7,070 Total T, 358

The results were a3 follows:

3 In &ll cases with the OCEAN RANGER moored an a heading of 311% an
February 15, it would have eotated abasut 4 horizontal axis 45° on the
gtarbogrd how and it would twve experiended s ataroutd quertet 1lst ==
opposite Lo ity ceported port bow List — with the wiad hlawicg fram the
weal,

14/ "Heport on the Ftability af the MODU OCEAN RANGER," May 27, 1982,

15/ The marning reporls waee telexed every morning ko the ODECO pffice in 3L John's
and cantained mforenation on westber, stubllity, equipment, consumable liquids, and
driliing cperations
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a Given 3 I00-knot  wind, no initial heel or trim, and an Inaffective
moaring system, the maximum engle caleulsied was about 17.5%

) Given g 100 -knot wind, ne initizl heel or trim, end an effcetive mooring
system, the maximum angle crlenlated was about 14"

a idiven 8 LOU-knot  wind, ne initlal heel or trim, and a draft which
decreased Mrom its operating draft of 30 to &8 feel, the maximum list
angle decreased from about 17.57 10 sbout 145

o Glven a8 T0-knol wind, no initlel beat or trim, and an 80 -foat drafd, the
meximum list desteasad to about 15.5%

Q Given a T}imet  wind, an Bh-fooi draft, and an effective mooring
gystem, the atarbeard guarter list would have been reduced to about 4%

Two hypothatleal ballast transfer scenariod with the OCEAN RANGER operating at
an 30-faot dralt were studied. In the first scenarcio, Sallast water was tranaferred fmom
the after-most to the forward-most tenks. Transferrlnge the bellast water forwared in the
Jower port hull and assuming thal the meoring syslem was ¢fTective resulted in a port bow
lst of sbout 23% floading of the port bow a4aln locker would goeur at g Lst of 247 In the
geeond scenaris, when ballast water waa trunsferred from the four port center tanks
(Mom, # through 11) to empty or parctially empty forward bollnst tanks (Hos 1, 2, 4, ard T,
&nﬂ assuming that the mooring system was effective, the remilting port bow list was shoyt
155

Floading the empty or partially empty ballast tepks in the port hull apd psoming the
moaring systeém was effective resultzd in & mesn draft of 94 Jeet and a list of about 217
At u draft of 94 feet, flocding of the port bow chain looker wadld ocoeur st 18" Assanng
the moorliy system was not effeptive, increased the resulting lists 2% to 4%

Lesause of the reported port bow list, the effect of flooding the port bow chain
logker wes alsn studied. Assuming that the QCEAN RANGER was opecoaling at an 30 -foot
drufl, hut there wes ne trim or list, and the! the mooring svetem wez effective, the
resaitant port bow st for warious levels of flosoding water in the port bow chain Iooker
would have been as fallows:

Floodding Weight List Angla

feat (long toms) {dexrees)
8 1564 2.0
1 ans 6.5
15 487 .0
i |} 615 15.5
25 TED 15.5
30 813 i6.5
15 (fuL) Lo77 17.5

Seakeeping. —-The .5, Cosst Guard Marine Technigal amd Hpzardows Materiels

Divizion in Washingion, NG, performed seakecping ¢uleulations 16, ta determing ot what
list engle and mesn dreft flooding would have ceeurred In the QOEAN RANGER'S port

16/ "An Ewalugtion of the Effect of the Seaway on the MODT QCEAN RAMGEE in a
Gayvere Florm," Aygust 1982
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baw thein lecker, The caleulations considercd only statie cundition:s The effects aof
ieave, roll, and pitch were not included, Ag noted, the May 27, L9862, stebility study
indizated that, if the port bow chain loeker had been filled with water, the OCEAN
RANGER wanld have experieneed a list of abaut 17,55 assuming that the mooring zystem
had besn effective. Tae results of the seskeeping calenlations indicated thuts

1. At a namn draft of 30 Ffeet and ne st oedar the saa conditions that
eXisted om Februoary 14 and 15, L98%, flooding in the port how ebain
locker would not have eocourrscd.

2. At & mean dreaft of 30 feet and about & 14.5% port bow tizt, fleeding in
the part bow chain looker would have oceurred.

3. At & mean draft of 85 [eel and sbout a 137 part how List, flooding woold
hava neourred.

4. At a menn dreft of 30 faet and sboul s 12,57 port bow list, flooding
would heve oasurred,

3. At g mesn draft of 85 (eet and a 10.5° port bow list, fleocding would have
ECUELE

The WE. Navy David Taylor NHeval Ship Resesrch snd Development Canters
porformed similar seskeaping calauwlations. 17/ Tha effacts of heave, rall, and piteh were
inelnded in e salulatlons. The results of these calaulations indleated that:

1. At g meun dralt of 80 feet and ne st and undery Bhe 2es sonditions that
exiated on Februsry 14 and 15, 1982, [looding of the part bow ehalh
lemher would ot howe Gecurredl

2. At a mean draft of 30 feet and about & 24° port bow List, flonding of the
pHT baw chein locksr would have gocurred,

3. Al u nean dmft of 85 Teet and obout o 227 porl baw list, flooding of the
part bow chgin laskar would have oceurtad

1. At a mean draft of 90 feet and about & 20° port bow list, flosding of the
port bow chain locker would have occurred.

5. Ata mean draft of 895 [eet and about a 177 port bow list, Ieeding of the
porl bow gham locker would have gecyrred.

gallast System Percfarmansc.—-The .5 Coast Goerd  Marine Techoisnl  and
Hazardous Materigls Daviceoon studied the OCEAN RANGER's bylast pamps and piping
systein to deterinine the ballast pump's suction lift capability and the limiting forward
trim to fdeballast the Mos ? and 3 Dallast tanks. 187 Tha fallowing results ware obigined:

[ S——

18/ "OCEAN RANGEH Ballast System Analvais" July 14, 1982,
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1. If there were oo mir leaks, the OCEAN RANGERY centrifugul pumps
were oapahle of pumping down to wbopt 13.4 feet helow the putips
pottom impallar.

2. With r bow trim greater than 10.8% the pumps wets nol cepable of
picking up suction to dawatar ballasl tanks Mos 2 and & far all liguid
lavels.

3. At a Farward trim of about 75, the pumps would have lost sustion for
liguid levels less than about 75 pereent full in tanks Nos 2 and 3,

d. The pumpe would have lost auetlon et a forward i of sbout 2,77 with
tanks Moz 2 and 3 nearty emply.

Similar bullest syetem performabes colfulations 189 were pacrformed by the
C.5. Huvy Deavid Teaylor Nuval Bhip Heseareh and Development Centers The results
timatad that with a baw teim greater than about 10.3% the pumps were not cepeble of
dewataring ballast tanks Koz 2 and 3 and that tha pumps would have Inst suclion at a
forwerd irim of about 3.9%  With tenks MNos 2 apd 2 nearly empty, the pumps wera
eapaile of ohly pumping the tapgks dowa to oboit 138 feet Balow the putnp's Bottain
[mpellar.

Lil’esmri% ?uyg’ ment Performance. --The lifesaving equipment reeovered froun the
OCEA ANG was analyzed by the USCG Marine Tachninal and Hazardous Materials
Dvivigion 2/ to oyaluate the performance of the squiptnent. Amgng the somment: on
tifetoat and Wferp M design ware the [Hllowing:

1L, The lifebeat instelletion drawlngs for the DCEAN RANGER showed
Lhat the boats would elear the transvarse tube connecting port and
starbonrd eolumis up to an adverse trim of 12% Since the OCEAN
RAMGER iz bellovad to have gzona down by the bow, boots Nos 2
and 4 on the sterm would have had to be launched sgainst an
adverse trim. If the trim exceeded 13° or if the boat was swinging
a3 it dapproached the transverse tube, sgme impect dameage mighi
have ocpurred and tight aceeunt for the damege aobed to boat
N, 2. The langth of the falls at the level of the teansvaerse tube
would have besn spproximately 100 [t which in combinatlen with
the hezvy Seas would have made some swinging 8 reslistis
possibility.

2. Alrhaugh there was extenslve damage to the lifedpals, the fibrous
reinforned plastio structure wus mdequate. The major damaga was
dye tc the premeture lsunch of the how lifebopt pnd recaveory
affarta

19/ "QCEAN BEANGEH Hallast Pump Analysis,” Deeamber 1982,
1/ "Analysis of Lifesaving Equipment Performanee,” November 29, 1982,
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. After the loss of the DCEANW EXPRESS in 1976 21/, the L3, Carsl
Lavard aporoached the MO Lifosavity Applisnces Jubeommnittes
and liferopt builders with 2 praposal that would require {plally
enclosed lifzboats to provide an above-water esenpe in lhe evend of
a capsizing in the flooded condition. In most cages, this would be
aeeomplivhed by the addition of flotation feam to the inside of the
cover, so that it wouwld not remaln underwater in the evant of a
sapsize. This would raise the hatches on one side out of the water,
ard In some ceses mighl cesalt in re-righting of the boat.  This
would prevent persons wnside the boat from Seing  trapped
underneath with ne way out. This agproach seems3 to be aezepted
ey the 2oat buliders and will prooably be part of the requiremeants
of & revised lifesaving chaptar af the Internationsl Convention for
the Bafaty of Life at Sea [SOLABL  This feature might have
aligwed more of the people inseda the lifeboal that capsized
alongside the SEAFORTH HNIGHLANDER ta get out of the paat, or
it might have cauaed the flocded boat to raright itsell.

4. In order that inflatanle diferafts funetion propetly when nesded,
they are reguired to be serviced annually by on approved service
slution. Acwvording to the regopds, the rafts on the ODEAN
BANGER ware serviced between April 20, 1981 and July 31, 1931
by an organization in 5t John's, Newfoundland, This orsaaization
was not an approved servicing [ecility for eitlier C.J. Henry aor
IV, Gpodrich rafts 22/ amd as sich would probably not have had
the nesessury repair parks, imAnuals, seryicing bulletins and pasking
instruetiomns A raft which s Lnpropeely serviced muy not inflale
ar deploy properly, leadia? to rafts which cuannot Ba used Thera
were snd Aare no approved servieing faeilities in 3t John's for
L5, Const Gueril approved rafts,. The ¢losest focilily wes o the
Bustan, Muweashysotiz ares,

The USCG repert ndicated that inflatabie lifernfts have a tendensy ta be corried
awuy froin the soeng of sn megicdent beflore survivory esn resch them and that, even if Lhe
M_EAN BANGER's rafts had floated free, had inflated, and had been in the vigiolty of the
Sersans in the watar, the paralysing effast of the cold water would have made it diffisult
for anyone in the watcr without exposure protection to pull himsell aboatd o raft,. The
report also podoted aul that an axamination af tha recoversd lilerafis revenled the
aqunponent parts had puled spart at the seam3s. Although raft zeams ars required to bave
4 strenyth graater than the basic fabric, sesins gre anly tested for tensile strenglh in the
shear mode and oot in the peel mode. The regovered liferafts are currenthy ondacgoig
restz in oo Canadian Loporatory to datermine the cause of the seasrations,

A USCOG Lefssaving equlpment axpeart conducted g deteiled inspeetion af tho
reqoverrd life proserpors hoenuse many of the bodies were foundd face=down mmd some
were urderwdter, hanzing by the 2ody steap underneath the floating life preserver. The
insgeation revealed that the recovered presecvers fell into two groups. Cne group 2f 10
lite aresepvers (pl meorked lot 1A), whish wore construetcd in accordance with mn

217 Marine Acaident Heport—"Capsizing snd Sinking of the $zlf-elevating Mekile Offsnera
Srilling  Unit OCEAN EXPRESE2 npear Fort O'Connor, Texaz,  April 13, 13978
CHTEG-MAR-TY-5).

32/ Toe two manufactursrs of the liferafts aboard the OCEAN EANGER.
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unapproved USCGE design, were aoticably heavier than the second group of preservers,
which were construeted in aecocdanere with USECG-appraved desigha The second group of
preservers hed Jeen produced later than the first group, which were made of polyvinyl
chloride {EYC) flalalign foam, rather thap pelyethyleae (FE) foam, as prescribed for the
USCG-approved design. PYC foam has a higher density, which appacently accounts for
the walght difference in the two groups, and s mare flexible than PE [oem. In the flest
group of life presetvers, the oeck openlng was designed diflerently and was slightly larger
than the approved design end the flotation pads were thinner then on the seeond grous of
life presarvers. The repoct notes that all threa foetors waukd eantribute b the tendeney
to ellow the woarers head 1o slip oot of the lor 1A lifa peogervers

A buwaney test renvealed that the first group of life pressrvars had & buoyepey Ingg
of about 6 172 perocent as compared to their original buoyaney. One life preserver was
1 ounce cnder the 22-pound mitimum buoyaney required for new life preseryers end two
life preservers were & ouneey under the minimum busyeney. Some degradation of life
preserver huoyancy i expected with age, and the losses on these life preservers would not
be ¢onsidered eritical Three iz preservers in the second group were sbave the 32-poynd
minimuem by I punee, 27 ounees, and 253 gunces,

The USCE advised the life preserver manuwfacturar of its MAndings regacding the
wnapproved life preserver designe in use and that the preservers should be reecalled oo
destrayed. The manufacturer's epprovael of the life preserver was suspended, pending
Lmpeoy ement i its performance in Lhe jump test, Le., & person jumpa into water with the
life preserver ot The manufasturer institutod & yoluntory recall of the life preservers
from l#ls 1 gnd 1A, eomprising 172 unapproved life preservers. The design of tha
appraved life preserver alse was altared so that it performed properly in the fump test.
The approvel eertificate has been relisteted subsequently by the USCEG,

The initinl USCG certifieate of appraval for the type of life preservers used on the
OCEAN RANGER was izsued on Februmry 17, 1977; however, the lot 1A life preservers
were inmpected and pagsed by A TBCG irspector from the Corpus Christl, Texas, Marine
Salaly OIfice an July 15, 1976, The USCG-approval number had been stampad on the iifs
praservers becausa the manufocturer hud baan told m advance whot the wpystoval nuinber
would De.  The approval number is [requently provided by the USCG %0 that the
manufacturct can plan oquipment markings and premational material. The lot 14
tlepreseryers were probably ingpected end passed by g USCG inspector based on lthe
menulzeturer's plant and specifications which ultimately were not approved. Thus, the let
LA 1lfe presetvere were g prespproval deskrn end should net heve been pessed, sald, o
U] as UBCG-approved Lifs grasacvers,

The report also stated that one pre-approval life preserver was tested by USCG
Headyuarters personnel in May 1976, At that time, & tendency for the life preserver to
eome off pver the wearer's herd when jumpitg into the water woa roted, but the turai
moment [(fha fores that tuens the waaeer from 8 fape—Jown to o faee—up pasitio
appearadd o be acceptasle.  In August 1376, the parofactiurer was informed that the
lifepreseryer had nat been approved because it Locked turning moment aod that it did oot
Reep the wearet's Dead far enowgh out of the water, However, no cortelation Detween
bodies found [Rce-down and those wearing lot 1A or sapproved life preservers cun be made
fram the available information.

Canadian Diﬂ§ Burvey. --Trom July 1% to August 4, 1982, the Cansdlan Royal
Commission on the OCEAN RANGER Marine Disaster condueted B detailed diving survey
on the wreek of the OCEAN RANGER, Durlng the weak of Jaly 25 to July 30, a Sefety

Board investigater obwerved a soctlon of the diving operation By July 26, the entire
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lower structure of the OCEAN RANGER betwean the xeel and abrut the 60-foot leval had
peen sucveyed. MWo structural] damuoge was noled, execept far the bow of each lowar [wil
and the maly langltudine] girder at the 134-fogl level near the after sterboard column.
to visiple penetrations of the lower holls o columns were detected.  The sex ahest
strainces ot both lower hulls were comaved and both merorl gate valves were Tound
closed,

The amcunt of trapped air in each lower hwll compartment, including the
pULInaratny propulzion rooms, the bellasg, drill water, and fucl oil tenks, and the chain
lockers in the fouwr corner columns was determined by using two types of elecironic
deviges. In addition, the tenke were zlse soended by strikig the extorier hull with a
hamaer with sun atteched microphene 3o those on boecd the diving vessel eculd also hear.
The interior void spgoe In each lgwer holl was ot sounded. The tanks in the lower hulls
arc adout 24 feot deep and the battamnms of the chain loskers are about 35 feet abova tha
keel Tha pesults are as follows:

(Fort Hull) Ullage (Starbasrd Iull) Tlega
Tank { inrhvas) Tank [ ieszhiez)
PT-1 a 8T-1 i
PT-2 i) S5T-2 1
PT=3 i 5T-3 0
EBT-4 a 5T q
PT-3 a5 &T-5 &1
FT-§ 2 5T-6 T3
ET-7 11 ET=-7 3G
PT-3 12 5T-8 K[H
Fl-2 13 5Ty 36
PT-10 ) 5T-10 24
PT-11 12 8T-11 I
PT-12 B &T-12 I
PT=-13 24 =T=13 H
PT-14 12 5T-14 24
FT=15G 1] 5T-15 12
PT-16 2t ET-1% 12
Ullage Tlkngra
Compartinent Inphes Compartmept { Inohes!
Fort Pumptoom o4 Starboaed Puinprogm 102
Fort Propulsien Room g4 Starboard Propulsion 144
Forward Fort Column Forwerd Starboard Column
Chein Loakers 1} Chain Lockera 1
After Part Column After Starhoard Column
Chelt Loskers 7 Chgin Leckears L

The divers burned out one of the broken portlytht frames (Doon Flgurs ) from the
ballast esatral rogin in the astarapsrd oplumn end entered the balleet eantrol room through
4 30-Lneh hole.  Tnside, thay fonnd the doors ¢ the lgwer portion of the contrel pansl
Jpen. The manual brass aotuating rods were inserted i many of the vealve contral
solenoids far the individual tank valves In both tha port eod sterbosrd hulle. AL byt one of
the aglenoids with the rods Insected was found In the activated position. All 34 salenoid
valvasa, toFoether with the switeh panels and the mimie boards, were tefoved. A
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proilminary examination revealed o troken lasddn wire on the P=32 switeh for the remate
controlled port sea chest valye and an "t" wes marked an the top of the punel Eo the
awiteh, Tha P-18 switeh for the drill water discharge valye was birhed a1 the base of the
switeh around tha wirea on tha slased side of the switeh, An "x" wais inurked next to it on
the panel. The P-2F switeh for the stop valve in the ballasl digcharge line 1o the port
bullast tank menifold alyo bed an "x" marked nexl to il on the panal. The clear plustio
eowers ba the three atarbourd bellsgt pump oontrol switohes, two part ballast pump congrol
switehes, and bolh the port and starboard dril water pump switshes were missingr. The
frama of the second broken portlight {C on figare 3) wus unbolied snd beonght up, 11 wus
noted that all glass fragmants had been removad frpm around its edge, Yurious documents
wara plas ramoved and preservad,

Documents pecovered from the ballast econteol room Indiested thet the liguid levels
in the tanky on February 14 were the zame 45 thoeae nssumed in the Mey 1982F stabllity
sludy, exeepl for PT-2 which was shown ps 88 persent Fuld rather Lhan the assumed
72 pereant full; PT-13 which wud shown g5 §3 percent full, rather than 47 persent full;
PT-14 whlah was shown us 88 pereant fnll, rather than BA pervant full; ST-4 which wus
showtt a3 35 percenl [ull, rather lhan 61 peteent full; ST-T2 which was shown es
36 percant full, rather than 17 percent full; ET-13 which was ahown as 34 percent Full,
rather than 30 peroenl fubl; ahd ST-14 which was ehown as 57 percent [ull, rather than
87 pereent full. A cursory inspecticm of other recoverad doruments revealed thal they
were old dosumanta gnd noted. Aty other surtent logs or papars Wwhilsh were laying st on
the desk of equipment in the bellast control room sro probably buried ln the faot of barite
reparted iy the divers 1o e covering the overhesd which now [2 upside down.

Currently, the Rayal Commission is conducting toyty and studies of Lhe underwater
vides tapes, still pieturcs, other recoverced documents, sand various places of cquipment
reaovered from tha OCEAN RANGER. The resultc of thage tests wnd studles have not
een raleased,

Other Information

0.5 Coust Gywrd Cerlificate O Inspection.-=Sybehapter T=A of Title 48 of Lhe 115,
Code of Federal Regulations prescribes rules for the dazlgn, construetion, equipment,
inepection, end pperalion of mobile offzbore drilling uniis operating under the U.3. fleg.
Subpsart B prescrbos the rulas Mor inapaatlon and cerLifieation. 46 CFR 107,21 5(b) slates:

The mastar, owner, o wgent of a certificatad unlt operating in
international service may apply for ranewal of & Certificale of
Tnspection by submitting v completed Applicution for Inapection of .5
Yausel Form CO=-3T53, to 1the appropricte Officer in Charge, Marine
Irspeetion, st leasl 60 deys before 1he expiration dete that Bppears on
the unit's unexpired Certlficale of Inspestion.

Titls 46 TSC 391 siates 1n part:
Stagit wessels not sareyingy pesgengers; bianotal Inspaatisn

() The hesd of the depsriment in which the Cosst Cuard is
oparating shel! require the Coast Guard to inspect before the same yhall
be put Into Servlce, und af leasl onae e every Lwo years thereafter, Lthe
hull of each steam vessal, not carrying pagsengers; o determine to its
sglisfaction thet every such wessel so aubenltted to inspectiion 18 of a
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structure for the servize in which she is to be amployed, has suitable
aecommodaiions for the crew, and is in 8 eondition to warcant the belief
ikat she may he used i pavigation, with safety to life, and that the
vessel s in full ecomplignee with the applicakde reguircments of this title
gr Acts pmendatory o supplementary  therato and regulations
thercondet; and if deemed expedient, to direet the vessel to be put In
motion or to adapt any other sultzble meens to teat het suffivieney end
that of her equipment.

Title 46 USC 361 states that every vessel subleet to inspeetion, propelled in whele or in
pArt by steam or by any other form of mechanioal of elecirieul power shall be considered
a steam wvessel. On March 8, 1925, before the OLE, House of Representatives Commities
ot Merchant Muarine and Fisheries, the Chief of the USOG Office of Merchant Marine
Sofoty stated that 46 UIC §55 requires that LS. flag versels have 8 valid Certificate of
lnspeetion to avold belhg subject to a penalty and that the owner i cesponsible for
kecping the meriificate valid. He further stated that the USCG does not kesp track of
When aertificates expire but relies on the ownet to inform the OSCG of the ecertilleate's
pxpirption. There are approximetely L},A00 (L3, cortificnted vassels with about 1,800 of
those wessels over 1,800 gross loms,.  The USCS v implementing a Marine Safwely
nfatmation Bystem (MEE) which will computeriee information eoncerning all U5
eertificated vessels. M31S will contain information on the last USCG ingpeetieon of a
veszel and will be capable of providing lists of vessels due for inspection.

Title 4 CEFR 107,262 states that the UBCG peinspeats a MODTD botween the 1Rh
and 14th months afict the tonth in which the certificale s wssued B delermine 1T the unlt
meets the requirements of the Certificate of Inspection. Imatallglion tasts for Hiebonts,
duvil-launched liferafin, carbon dicxide extinguishing systems, And sliding watertight
doars ate nol included in the relospection proeeas. On Auguat T, 19B0, the Commandant
af the Coost Guard made disoraclivhary the reinspecliona of sprge and miseellaneods
vemsels by USCOG marine inspection alfices  In Janpary 19B%, the USCG Commandant
per manently discontinued penepections of oorgo ond misgelgnemlt yessels, exoept in
Alagks end Hawail On January T, 1982, the USCG Commpandenl disoontinged
reinepections worldwide for curgo and miscellaneous vesseld and MODUS And steted that
the Cosst Tuard repulations weuld be amended gecordimgly. Hawmewer, on Aprll &, 1382,
reinspactions of MODU"3 on the TLE outer contlrental shelf ware again relnstated by the
L5CG Commandsnt.  Vegawae of budgetary contraints, relnepections of MODU's in
Internatlongl seTvica have seldom wen conehycted since the regulations aflecting MODU's
hecame of feativa o 1378,

MODU Menning Standards ==The (MORAN RANGER was munned oecording to the
terms angd condilicne set forth in the drilling ogreement botween the opecator [MOMEIL)
ahd the gaomtractor (DUECD)Y, This agreement specifieslly listed the number ond type of
personnel in addition to gther pperstional requirements. Other than the master, those
persons required by the URCG Certiflente of [nspection (see figure T} ware hot
gpeei fieally addressed.

Current UECG pegulations do mob oddress the mipimum manting standards and
qQuahfitatlons requleed for the operation of MODC%, exeept the minimum number ard
qualifications of eartifieuted lifeboalinen, Aand to require thet the owner designeie an
individual to be the master or porson-in—charsa, In the USCG Marine Sefety Manual
{CG5-495), Chapters 50, Part G0=8, end 55 are reserved fof future mMenning requirements
for MOEN)'s, The present manhing requiremants [o7 indivldual MODOs ore established by
loeal USCG Marina Inspection Oifices
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Under the gondiiions of operation set Corth in the QCEAN RANGRER's Cartificate of
Ingpection, when the drilling wunit 2 navigated for less than 16 hours in a 24-hour period,
the mipimum erew reguired was one master, one mate [industrlal Urense), one radio
opecator, three able seaman (AB), one ardlnary seamaa {05, one chiel enplnsar (industeiol
licensz), one @asgistent engineer {industrial liecnsc), two cilers, and seven ecetifimated
lifenontmen == two far 2aah of the two 30-person lifabgats and one eapch for three of the
ten Z0-—peraon inflatable liferaftz. USOG pepulations cequired wo LEfeboatmen for each
lifeboat sinmee the lifebcats had o capacity for more than 40 persons. The USC Marine
lnspaction Office whinh izsyed the eertificate roguired that three additional lifehoet:nen
Le o boaed the drilling unit to operate The liferafts

When the drilling unit wes moored, the miaimum ecrew rogquired was one master
tindwstrial livense), twe ahle seamen, and one ordinary seaman, and four certifipatad
lifetioatmen —- twe [or each af tha two reguired Lifespgts, The maximom numbar of
pursons, Ineluding indusirial personnel, permitted on board the vesgel by the Cartifionta af
Inspection was E00D. The OCEAN RANGER'S Cerlificate of Inspecotion slss reguired
lizensad marine ongineers (industrial} in the severad yorintions of underyny status whish it
addressed; howavar, none wWeee reguirad wWhen it wes moored at the drilling gile.

Maduatrtal heensa” i not deflped in USCS reguiations not are there eny publishad
statidurds regarding their Ssoeara. Specisl licenses are issned by individoal HSCG Mariue
Ingpectien Uifices to ewperienced industrial poersonnel 23/ so that those pecsomael ean
sutisfy the licensed mannimz -equirements of the USCO Certificate of mspection for
oortain modes of operation. Generally "industrial licenses" are parmétted for all raodes of
opération on & nonself—propeled MOLU,  Generally, on 2elf-propelled MODWs which
nevkgute for mora thun 16 hours bol less thel 72 hours, g anpster wilth sn unlimitad licensa
i3 required, but all other deck and ongine Leernsed persousl ere parmitied to have
“industrial leenses." For voyages sver T¥ hours, both the master end mates are teguited
Lo have unlimited licenses.

ODECYs operations menager from St John's, who was responsiole Eor hiring
cersontiel on the clp, tastifled that e did ol Keas g Llist of those crewmoembers having
gearmat's doruments and thot be $3d aot know of any sueh list belg available. He also
stated that the rig's safoty man {IARY and the master ware suppased to notify him it they
needed properly documenied persennel to (Ulfill the requirementas of the USCG
Certificate of Ingpecation. When questioned about whather he had any way of Knowing wheo
[ the ocrew bad ithe necessary doouments, he atpted: "There is nao wey except going
wround and ssking, lindimg out from the ipdivideals whish I would de oo occasion,
espoeinlly before the e maves." YVarious elasslflizallons, sueh as roustabants, drillers and
floormen, af ithe 4B6-man drilling crew shaard the DOEAN RAKGER do aot indicate
whether the individuel should possss a USCA dooument

iy wekfition to tha operatimg crew of the drilling unit, 38 suboontreclor employess
performed varicus funetions related to the deilling operation, ez, drilline coginecrs who
were responsitile Tor monitoring core swimples, weather observers, Qivers, a genlogist, test
equipment aperators, hotal staff. Thers wers also MORTL repredentatlvas who dealt with
ihe industrial personnal.

25 A term uzed to deseribe individuals who are not seamen nor pRSSENEers in the
treditional s2nze Sut ere on poard for the sole purposes of carryving cut the industrial
business or Tunetions of ihe YO0,
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At Lhe time of the secident, ODECO did not have any writlen instractions for the
person-in—charge, the mastet, or the control room cperator: regarding their marine
responsibllities.  Howevar, the USCG-ppproved operatlons maenesl for the OCEAN
RANGER stated thak:

The harmge master [ mester] i the "baire mover® and iy in eomplete
gharge al the unit while it is being prepared for 4 mowve and in in the
pracass of moving. The barge master is rasponsiole for the stabilty of
the unit wl all times

Durlng all imchustrind opepations, the toolpusher i designated os Che
person i eharge of the vnit. Ha becomes person in cherge onea the anit
is relocated.

Aeeording to 46 CFR 10%.10%, the toolpusher, aslibowgh unlicensed, has  the
rospansitility ton " (1) Ensurc theat the provisions of the Certificats of Inspection are
adhered to; and {2) Be fully cognizant of the provisiens in the operating manual ceguired
by tihe 46 CFR 109.121." (See appendix D.) In addillon, the toolpusher is responsibie For
tests, safety drills, end intpeatlons (46 CFH 109 Subpert B); the aperation and stowage of
splety eguipment [Subpart ) reports, ootificaticns, and regords of eguipment tewls
{Subpert 1); the required station bill (Subpart B} the safe operation of eranes and powered
industrial trueks (Subpart Fh and other miseellanacus fems, sueh 65 stowsge of hezardous
materials, maintzlning required navigational Informaticn And preventlen of pollution
{Subpart ). The DCEAN RANGERSA toolpusher did mot held any USTO seaman's
deruments, particularly s Lllebgatmen's eertificate, although he was assigned to be In
tharge of the Noo 1 lifebost during en emergency.  Hls employment history dld not
indleate any formal training in the marine aspects of the drilling operation, sueh ae
ztability and ballzst =ontral. In the ordinary progrossion of training sboard an ODECO
drilling rig, such as tne QCEAN RANGER, a toolpusher can rcaeh bls position withaut any
type of merine treining, Toolpushers usually gain their drilling experience from working
on verious types of rirs, such a5 jackup rigs, drilling ships, land-baved drilling operatlons,
2t may bave bad litle or no marlne axperienso befare assignment as pecsan-ln—charge of
a MO,

Comttnend of sglfpropallad drilling units, such &5 tha DCEAN BEANGER, sltarmates
belween the master and the toolpwsher, depending cn whethar the rig iz in trensit or
moorsd orer B drilling site. Traditionelly the master of a veasel 18 in comonand, regardlesa
of it5 locetion, whather underway of modced. Maoared MODU's, on the pther hand, aro
regarded as rn industrial Activity by the USCO and the person-in-zharge is not required ta
have a maritiine beekground ar posseas 8 license or decument attefting to his experience
mither on ships or MOy,

The mastar of the QCEAN BANGER waa & licensed parsen with wnowledga af tha
marina espeets of tha MODIU, although he may nel have been familiar with particulap
systams when he first reporied shoari.. Many masters aboard MODU's are older, possibly
refired seaforers who, becauze of their oxpertise and moaritime exparienss, ata amployed
to command the MODUS when In iransit. When the MODI's ere on the drilline site,
howawet, the operating eonditlans change and the merine particn af the opesption
berames sceondary to the drilling setblwity. The command structure changes and the
toolpusier bacomas the person-in-charga.
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While the teslpusher may defor to 1he master ihany merine relatcd matter he still
retains enontrdl as the person-in-charge, A former master of the OCEAN RANGER stated
thut, while the rip waa positioned over the drill slte, the toolposher would have the
ultimate guthority to erder the abandonment of the rir, espoecially if it was dus to a well
arallen, such 45 & hlow out 247 ar fire. e also said that in marine relulen emergencies,
sach 4% weather or anchgr problems, the tecdpasher would call upon the masters axpertise
in these emerpgencies and they would sgree on the action to be taken., MOBIL's dribling
faremat wiuld also e consulled inany emergency.

With the MOUU moored ower the drill site, there s little differsnee hetween the
Matine operating  requirements of & self-propelied  gnd s nonself-propelled
semisubmarsible MOLDU;: howeyer, the USCG regards them differentiy. The USCG does
nat recuite o nonsall -propelled serciscbonmarsible MODU 1o huye o Loeensad master
atthougt the person-lo-charge of the ballast system performs the same tas<s us the
ticenued master of a self-orspelled unit when mwoored. This perzon falls under the broad
general glameifiention of "induztridl person" as porecived by the USCG, Whethor on o zelf-
nropelled or ponself-propelled MOTHT, the person-in-charge |z cesponaible for the sufe
gperation of the oallast system end the other safety itcms enumerated in the TSC0
regulations, In the dally reuline, with the rig positioned over 1he well, the master of the
OCEAN REANGER wus responsible for loading materisl and Liquids, eserciglng his control
thrgugh the ccntral room operdtors. and maintafning the proper tim oand required
stubilily. Thews eoutine maotters were acordinataed wilh the toolpusher whao would sssign
the necessHTy mgnpower,

The belfast eontrol poom operstor i3 responslble for madntaining the wateh in the
hallast gontred poom and Is under the aepervidion of 4 licensed master on a self-propalled
MODU, sweh sy the QCEAN RANGER; nevertheless he iz comnsidered wn "indusicial
person.”  Tha ballyat control room operstor is wsually resraited From the ranls of those
persons worklngr on the driil fleor, usunlly starting In the roustabont tevel, [0 he showes
interest in beedtning a conlrol raom opecatar, he o allowed to familisrize himszell with
the opetation ot his own Lme, If he shows potential and 15 cecamimended by Lhe mastar
andfor 4 oonlrol room operator, the Laolpusher will permit him to spend = portivn of Lds
workdhy in the montpa] room on nompsey Lime, Hiz training seagions consists of spending
bme in the ballast eontral voem and receiving inatructionz feom the senioce contral reatn
gperdlor.  Canteal room operators wEoylly haya Little or no muritime backpround in snip
stebility or ather :narine relnled subjects. At the Lime af the werident, QDECO did oot
have any mitimum training standards that apelied te prospectlve eonteol £20M ORETE O
glthough it operuted o stebllity sehool in Hew Orleans, Lowisians, to which seme sontrol
rocm operabtors were senl. USCG regulations do not identify the control room opetutor 43
a person who is seguired 1o have a license or 4 document, apparently relying instezd oo
the adequamy of the mupervizion of a licensad master on salf=propelled MODU's ard en
anlicensed gnd wndocumeanted herge engineer on nonself-propelled rigs. Testlmony by one
of Lhe aAltemndis pontrol room operntars reveuled that when he was wssipned as the
oparator of the ballest contrg] rosn an the OOEAN RANGER, he had spent & pesiod of 1
wesk woeking full time with 4 sedior rantrol coam operatar and befare that, a period of 2
10 3 hours of 4 17-hour workdey for abeut 5 weaks with the senier eontrol room operatar-
In the course of his leuining, he had sever pumped the rig ta ehenge draft. He had used
tA0 balleat pumps to change trim ar hagl to cofpensute {or walght ¢hanges bot had never
exreeded 1%t 1 175 His knowladge of srability eame Largaly feom familiarizing himaelf
wilh the operating menoal gnd lesrming the sleps necessary Lo complete the dsily report
farms far deter mimng the stability conditions of the rig.

24/ An wooidentsl eseape of oll or gas from s well Quyring deilling,
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USCG regulations which established the tequirements for mobile offshore drilling
units were firat adopted and published in 1978, However, the manning standards for these
drilling units heve nover been nddressed, other than the pequirement that self-propelled
units shall have a licensed master and that a minlmum number of persons aboard be able
goamen, ordinary ssamen, and certificated lifevoatmen. I 1978, the USCQ completed &
2ryear atudy of MODY operations §5/ to provide 3 bagiz for estgblishing marine—relrted
qualificationa requirements for MODU perapnnel;, which ingludad semisubmersible units,
auch a5 the OCEAN KANGEER, The Federal Register, Vol, 47, No. 209, dated October 28,
14982, which conluins the USCEs carrent end projeeted rulamekings, does not show eny
regulatory projent in process for establishing persannel qualifications o mamning
standards on MODLU's,

MIDD Crew Quulificttions. --In accordones with the policy of the Canadisn
Govarnment, abaut 55 pearcent of the persons employed on the DCEAN HANGER by
ONECD were Canedisn citizens.  About one-third of the ODECO perscnnel were ULS.
gitizens Under the terms of the drilling sgreament betwean MOBIL and GDECO, the
drilling eoniryoetor wus abligatad to amploy residents of Hewfourdlond wherever possible.
Most of Llhe Carndian eitizens hodd sewman's backsroumd but lasked oil fiald axparienca.
MOBIL was respooaible for the cost of training unskilled persons if It was necesdsary to
croploy them in arder to camply with any law or requirement

The ODECD gperatigns manspger In 3t Joha's interviewed laeal people for the
YHTIOUS payilions ko deterrie thelr qualiflestions When ho was uneblie to find loeal
persona with the peoper experience, the OLECQO Naw Orleans office hired expaciencad
peopic from the Gulf of Mexico area. The ODECO cperations manager stated thet he bead
written a letter to the UBCO requesting permission to use qualified Canndisn eitizens to
fulfill the manning requirements of the Certificate of nspection. However, before a
peply was recelved, he had used Canadign eitizens to fill some positiong but had kept ng
racord of their quallfications. Key personnel, such &3 the mester, tha toolpusher, the
industrinl relations representative, the driliers, the senicr mechgnie, and the senior
eleptrigian—persons who had previous experienne cn ODECO rigs—weara hired through the
Yew Orleans affice. The master, however, was hired for Lhut position based on his USCG
Licensa, which wes suffislent 1o quelify him for the position. The ODECD operations
manager said Lhat, "If a mester came with full licensing, 1 wookin't ne qualified o
guestion hia license o enything,” He alap stated that, "Il he has the right papers, he
shiould be qualified (o leppk al the baliast book, Study the ook, atd be able to pallast the

Eig."”

At the time of the sccldent, the master of the OCEAN RANGER was expeclaed to
supetvide the hgllaat econtrol rootn aperators Ha nad reported [or duty an board the
drilling wessef op January 86, 1982, at whieh tlme he relieved ihe alternete master
Bhortly afterward, the alternate master dixembarked [rom the cig on the sama helicopter
an whith the relleving master had areived. A farmer control room cperator whe had
servad an the DCEAN RANMGER far § 172 years testified that therc wes oo overlap or
bresk—-in pericd far relief musiers,

USCG regulations do net require the person—in—charge 1o be licended or documented.
The teolpusher, who wes designeted as the persomrin—chearge: wes Rired becsuse of his
qualifications in the drilling business. His knowledge of the drilling portion of the rig and
his ability to lead o drilling gang woee the primary considerations for employment. He

25/ Heport No, CG-D-T6-7%, Fyunotional Job Analysis of Mobile Offsnara Deilling Unit
ODperatione, ¥ak I and [L
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wWaE nof schooled in stacility nor did he have intimate knowledoe of the bablast control
system., He was expected to exercise complete control of afl areas of the ripn A former
toolpusher, who served on the OCEAN RAMNGER after it transferred to 1.8. registry,
testified Lhet he equld not reeall reading the UBCG regulations that releled to MODT's
He testified that, although be wes the person-in-cherge, he was unawars of the
responsibilities and abligations that the regulatiopa laposed on him.  As an unliecnsod
"indusirial person,” the TSCG had no means to inqure that he ohserve Lhe regulations, such
as the syapension gnd reyoostion proceedings which can be brought ageinst licensed,
eartifloated, ot dosumented papreans,

Stata—of-the-Arct In Lifesaving Systems --In recent yoars, progress has been made
toward o new coneept in the desipn ond launching of murvival ecaft from larger lype
vesselz, such as very large crude carrier (VLOCCH and from semisubmersihle platforms. In
1973, the Morwegton Maritime [hrectornte esteblished & project Lo develop a Delffar
lifespving deviee for Iarge wessels withoot limiling the study Lo existing rules and
regulationn A Eree fall lauachking system was developed thet eliminated the possibillty of
the lifeboat being thrown against the ship's slde durltgy o after lavnehing. The free fald
aystet wtillzed a4 spacial lifeboat which was Jdeslgned i1 seat the passengers facinr aft in
padded seats, strapped in mix-point safely helts with their hagks toward the direcion of
launch. In 1978, the Norwegian Maritime Director approved the free fall system [or use
abocard the hulk carrier TARCOOLA. The syrtem h=a ulao been instulled o a dreilllag vig
similar 1o the OCEAN RANGER, the DYV DELTA, now drilling in lhe Morth Sea. The
USCE hes not evaluated this type of lamwehing systam.

Currently, the MO is conmidering a revised Chapter I, Lifasaving Applinnass, to
tha 1974 Internationel Convention for the Baefely af Life st Ses. 1 arcopted by the
member nations of WME, Chepter IH will tequite that the releaking techabisrn ferc
lifeboats be capable of releasing the waterborne lifeboat uoder any eondition of leading,
[rom o logd 1o A8 logd 1.1 times its rabed land. The revised Chuplec TIF tequiraz codatad
lifehoats, permitas free fall lauaching systems, and requiras that esch Lifehoet be equipped
with &t loast three sxpoBure swits gnd some thermeal proteetion for each erewmarmbet.
Chapter I would also reguire esch lifetioat o A oargo ship Lo heve wn EPIRB and portable
twerwmay radlotelephaned

Canadian offshore drilling regulationR require & standby boat to be essigned to cieh
drilling rig operating cn the Canadien quter continentzl shelf. Both Norway and tho
United Kingdom require standby borts [or MODLW's cpersting in the North Sea. The
stendby boats, which sre usuelly supply vessals, have been suceesslol in withstanding the
sevare weathar appaghtered on e Grend Panks, but wars nob designad specifically as
resoue weszels "Sermmble' nets have been uxed in the pust Lo mid in gelling people aboard
the boat but regulee partleipation by those beig rescued.  Becauss the effects of
hypothermin quickly render o person helpless in the eolder water, such as thase of the
Grend Danks, several Furopedn maring supply compenies have developed a ressue baskel
for use by standby boats 1o ecover persons In the water, One much devies, febricated
frotn alumingim mesh, s designed to be theown evertoard and to deile frealy on its oW
Fersons in the water ¢climb into the basiet which gan then be lifted by either a hellcopter
ol & deck crene of a supply vessel. Ancther devles ineorporates 4 mesh-type bhasket that
iy suepended from a deck erane of & supply vessel and partially sinks inte the ses until a
bucoy, ingorporated into the design, gives it buoysney. FPeraons in the waler, even those
partially Jdisebled, can casily eater the partially submerged baskel. The deck crane holds
the deviee well glear of the veasel's sidee The basket can alse be used to "spoop” an
utieonst ious person from the water.
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Canadian Regulatory Conteol-=-Although the OCEAN RANGER was a UL5. flag
vessel operating in international watezs, It was deilling within Canada's 200-nmi esanomie
zone. Before MOBIL cowld begin drilling operations, it woas required 1o obtain a Drilling
Program Approval &3 specified in the 1980 Caenade Ol and Gas Drilling Regulations.
These regulations inelude requirements for stendby eraft, lifeseving equipment,
metegralogiog] obaeryers, and contingency plens  (3ee appemdlix E)  The Province of
Newfoundiand and Lebrador alse exercised some control owar drilling operaticns. On
July 6, 198%, Neawloundland published Offahgre installations Regulations inchuding design,
congtrustion, atwd survay requiremeanls

ALEXANDER I. KIELLAND.--Tha ALEXANDER L. KIELLAND was o
srm [submarsible MODD which was baing used as & hotel-type accommodation platform
when it capsized and sunk on Mareh 27, 1880, in the North Ses wilh the loss of 21E
persons Eighty nine persons were rescued. AL the time of the aecident, the wind was 31
to 3% knots gnd the waves were 20 to 26 feet highe Although the esuse af the accident
wes a fatigue Iracture wiuch resulted in one of the HIELLAND's five columns breaking
off, there are similaritles batween it apd the OCEAN RAWGER acoident. The following
are excerpts  fromn "Heport  NWou 87 to the  Btorting  (LHB1-8E) The
BLEXANDER L, HIELLANDY Ageident™ by the Morwegian Ministry of Local Government
and Labour:

When eolumn 1 was lost the ALEXANDER [. KIELLANT a%t once
heelsd over until the angle of heel was about 30-35% Then the platfor
stab[llzed in the 524, From this position it continued slowly to haal and
1o 3ink until it turned up=side down about 20 minates later.

The mait reasan Tor this unlntended heel = thet the platformn was
not designed to have sufficiant atabllity when it losca a major buoraney
element {olumn). Neither did any regulation require stability for such
cirgumatanzes gt the time when ALEXANDER L. KIELLAND was
appraved.

When ALEXANDER I, KIELLANTY heeled over downfloodlng: water
took place at once in the trunks,whieh include the shafts of the lilts in
eolurmn E and eelumn © snd poesibly also in oblique bradings and the dry
tank at the ton of column E. Filling of the trunks end possibly mles thw
oblique bracings wus npt suffigept to make ALEXANDER L. KEELLAMD
capsiza, In ordar that that sheuld heppen alzo more than half of the deck
volume would have to e fillad up with water, On the condltion that
Tilling af the deck volume to such a degrae should oetur only by Flooding
through open drein valves in the lower deck, the capsizing would have
taken plaece more than an hour after the initiel heeling. When
ALEXAMDER L. KIELLAND terned up-side dewn just after about
0 minutes floodirg: of the deak volgma st have tgken place alsa
theough other openings in the deck - doors or venlilelors.  Ilowever, the
poesibility that holas caused by damegs have bean downflooding openings
carnet be completely rulad out

& m Xx &k 3
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Survival suit wus nol preserlbed a5 life-saving epplianse, Only the
erew and some of the hotel puests passessed such equiptment. & persons
mana@ed to pul on survbvel sults. 4 af tham were reseusd. 4 of the
perished and 3 of the surviyors had not managed te close the zlps on
their suits properly.

Cn bourd "Alexander L. Hielland" Lthere were T covered lifebouls,
eaeh with meaks Tor 30 mecn 4 of the Lifaboets wera lowerad without
patticular problems. ©On the other hand, problems oecurred with the
release of the lifeboat hooks  The hooks which were squipped with
simultanesus relaase can not be releassd as bohg A5 they are undar load
atd this was diffleult to aveid dus to the rough sea on the dey of the
areldent. For this veason 3 of the boats wore blown against tha platform
end crashed. ©On the fourth beat the afterpart of the wheelhouse woas
craghed. Through the opening caused Dy the crash & man managed 1o
relenze the after hook by hand. Helore that somecte had suceseded in
one way or enother 1o release the forward hook. & {ifth boat eeme down
an the water 2ottom=up wheon the platform anpsized. The hooks had beon
releaged In fome way or angthar, People in the boat and people outside
[t managed by cammen &flarts to turn it on even keel

With reguyd to the two Ufeboais which weare utllized there were
26 men on board the first one. A few hours after the necident these
people were kaken up by & respue helicppter. In the other bhoat there
were 14 persons when it eume down to the water. [n addition 12 persohs
were taken up i the boat from the sea. ©f the persons on beard 12 men
were Iater oo taken on beard & supply hoat while the other 21 persons
were rescued by helicepter=  Those who wers on board the lifebants
cluimed thal they felt houyily ohilly.

On board "Aloxender L. Kiellnnd™ there were inflatable rubber
ruftx both for lowering by erena sl for throwing over bowrd with &
capgaity for 400 men all together  Attempis were made to elease same
raftz.  Thiz was not suceessful  Some raflta were, bowaver, telessed
directly due to the Ust of the platform. ©On some of them the inflatable
system was activated when the rafts hit the water. 3 men managed to
oprd thesze rafta. These men were later on resmued by supply vesssls
Inflatable rafts wore plso thrown over board from "Edda 2/7C7 26/ All
togcther 3 men managed to board one of theze rafts. They were zll
heisted up by a Britikh rescue helicopter. From mnother ceft from MEdde
2/TC" 4 men were rescued by B supply vesel

0Of 2l those who must have ended up in the seR when the
"Alexander L. Kigllnnd" capsized and whe were not taken on beoard
lifcbaats or managed to ooard rafts, only 14 persons wore cescucd.  OfF
these T perscns managed to swim up to "Edda %4/7C" and were taken on
board Y means of personnel baskat. The other 7 were taken up by
sgply veisels gither directly from the soa ar from wreokepe which they
elinred 1o,

26/ "Ldde 2/7C" wes & production platform moored near the ALEXANDER L.
IKIELLAM]D,
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Moet of those who were taken up from the ser, were rescued within
hall an hewr gt B maximum. One man whiech hed put on both survival suit
ardd a lifelackel was lylng in the sea, however, for 2 hours and
35 mimutea.

In accordanse with the approved emergency plan far the Ekafiank
Picld 3 standby vesscls are to be placed in the field. Faeh stepd-by
vesae]l shall e stationed in such e positlon that It can reach each afl the
platforme which it i= intended to zorve withim the ocourse of
20-25 minutas. The stend-by veszel for "Alexander L. Kialland" did not
grrive at the plase of the accident before noatly an hour after the loss.
Ho survivors were resoued by the stand-by veseel

ANALY3ES

Capadning

Apcut 1400 on Fabruary 14, the senior MOBIL delling focaman abosrd the QCEAN
RANGER reported that & portlight in the ballpat eonteol coom had broken and that there
was soane water in the contrel room.  Subsequent communications indicated that the
situation bad bean gorpected, The fwst indleation of B serigus probiem did not come until
M2 on Februsry 15, sbout 4 hours later, wien the redio pperator on the GCEAN
EAMCER transmitted o distress messaze statlig thal lhe OCEAN RANGER hed a savere
liat wnd thut it needed immediate amaistunce, Between 0053 and 01310, when the OCEAN
RANGER radic oparator sent the last known redio megsage that the orew was going to the
lifcbont stations, na specilie information coneerningy the natura of the OCEAN RANGER's
problem wus transmitted. However, the investigation revesled that doring thix period the
trew was attempting to solate the preblem, that all aounter meamires were ineffective,
thet the GCREAN RANGER way axperloncing s lisi of 107 $o 15% and that the list was
progressing. Jiore MODU personnal usa the tecom list o mesn & deviation from the
horizental i any dleaction gnd sineg zome cedio teansmiasions medified the taem "hst" by
saying that the OCEAN RANGER was down by the bow or lstlag to ooct, the reportad list
was probebly & combination of teim by the bow and a heel to port.

From 0130 vo phowt D300, the OCEAN RANGER'S list oontinued to incresse. Two
crewmambers af the BOLTENTOR textlfied I:I'm.T_,, a3 they obzaeryed the OCEAN RAHGER
betweon 1245 and 1300, the MODL had g 357 List, but they pould not determine i whet
direction. At 33% the upper deck of the upper hull would heve been submerged and, under
the sen ﬂnndltmns that oxisted, fioeding into the upper hull alresdy would have begun. AT
2330 on Pebruary 14, the HCEAN RANGER, whish wos on & heading of 311,° had reported
33-[oal-high wind waves from 2T0° and 23-foot swells from 230°% With & port bow list,
the OCEAN RANGEHR would hasvse bDeen listing inte the oncoming seas  Although the
QCFEAN RANGER'S upper tuoll was watertight for 8 distanoe of 30 [@et inboard from its
sides, there were large opanings to the ehaln loskers in esch eotner column. At a 357 List
and & mean Jdrafl of about 6D fcet or zreater, the port bow chain Wocker would have filled
and the internal compartments within the upper hwll wold have fooded beeause of the
33-foot waves; this floeding, in turn, would have caused the DCEAN HANGER to capsize
by the bow and eventuslkr ta sink.

Dased on the testimony of the master of the WORDERTOK, the Safety Hoard
detertined thaty, sometime between 11300 and 0310 on February 13, the master saw the
OCEAN RANGER's comtpet disappear [rom the NORDERTOR's radur sereen. The master
also statad that, feconds &fter the contact dissppeared from the radar sereen, two small
contacts appearad it the same acres and then they zlsg disappeared Iram the radir so0reen.
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The Spfety Uoard believes that the twe small eadar contaals were probshly the OCEAN
RANGER'3 lower hulla extending sbove the surlace 53 the MODU aapsiaoed,

The OCEAK RANOER came to rest ypside down about 500 fest o the southenst of
its wiehored posilion on s heading of 117% Sinee the 406 -Toot -long lower hulls capsized in
oty 290 fect of water, the damege coserved on both lower hull bows in the post accident
inapertion probubly poourred &5 the DCEAN HANGER cﬂpsued A yide smun sonur SUcvey
gongducted in Febrpary 1#82 showad that the gnohor geblea in the fore mnd alt direation
had patted while at [sagt cne transverse ancnor esble to esch sorner columno ceinained
intact, further indieating that the OCEAN RANGER capsicmt by the baw.

The 10 to 15" List

The cvidence thab there was a 10% to 137 list about 0104 on February 1% wes
aanaiktent:  adio transmizsions to shore ong intercepted intraship radio ecnversutions
from the DCEAN RANGER during the afternoon &nd eventng of Fearwary 14, anderwater
videotupes apd & 3ide soan 3onar aurvey taken in late Febtuary and sarly March 19852, a
detailed diving survey during July and August 1952, and stasility end seakeeping
caleulations perfot med after the arcident atl pointed to this conelusion. The mast likely
caunse of the list was & transfer of water from the after ballast tanks in the lowar holls to
the forward empty or partialty empty forwarcd ballast tan<a, or the flooding of empty ar
partially empty forward hallast tanka in the lower hulls through the ballast mystem. The
stabiilty end scakeening calewlations indicated thet, exeept at axtreme drafts, nelther the
patt bow ghain lgeker nor gny upper hull internel egmpartments weald have flosded wntyl
the DOFEAN RAANGER had o port bow Mst in exvess of 10% to 13%  The stability
esleylations indicated that, at the 20-foot operating draflt, the transfer of all ballast
water in the lower porl kull to the forwgrd ballugt tanks, ellowing for Lbwe resirainieg
effect of the mooring mystem, would hawve resulizd o 2 port bow Lst of 235 The
anleulations alse indlrated that tha flaoding of all empty lowar port hull ballast tarks,
allowing for the restraining effeot of the mooring system, would have resulled in o port
bow list of 217 gt & mean deeft af 44 feet, A smaller bellast transfer or 1 lezsar Aot
ab flapding would huve been needed to geuse the reported 107 to 13% list.  Hawower,
expclly how and when the the ligwid transfer ar flending began coold nob be determined.
The undatwater surveys shawed thare was na sttaetural damage to the lower hutls ar
eolumns which would have lead to the ingress af water. Both matmae! gate valves wero
found olosed when the sea cheat strainers ot both hulls were removed by divers. Howeyer,
2 significant amount of water wos found in the tanks of both lawer holla

Before 1930 on Fetirusry 14, the anly problem reported by Lhe orew of the OCEAN
RANGER was a difficulty in discannceting the 4rfll plpe becadse the sompensator hases
were Dlowing cut the slde of the derrick. Berause of the detarioratine weather
cordlitions, the crew of the OCEAN RANGEHR decided to shewmr the pipe. At 13573, the
OCEAN RANGER': toolpusher reported that the Jaeill pipe hod bean shenred, that the
muarine riRer was diseonnected, and that there were no prolems

About 1900, MQELL's senior drilling foreman aboard the OCEAN RANCER ealled the
MOEIL drillimg foremen on the SERCO 706 angd inforned them that a portlignt had been
broken in the OCEAN RANGERs contrel room but that there were no problems. Hetween
1944 mnd 1945, the SEDCO U6 harge engineer and conirol rocom opecator overhenrd
broken redin trzasmizsions from he OCEAY RANGEHR ta the =ffacl that there was water
kol gluss gn the contrel room floar, that 4l velves were opening on the pertside, thatl the
publie gddrsss systen was inoperative, and that crewmembers ware getting elactricsl
shoexs. The SEDCD 706 barge engineer und cantrpl rooin operator stated that the radie
tratnsmissions 2epmed b 9 interna! communications aboard the OCEAN RANGER
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between the YHF radio in the ballast eontrsl reom and hand-held YHF radics somwhere
glse on the rig. One of the MORIL drilling foreman o the SENCO TS contrel room
overheard slhmilar trensmissions but believed that they were before [M0.  Sinee the
MOBIL foreman did not eheek the time, the Safety Board belicyes the overheard
transmlssions ha heard in [ect were mede between 1900 and 200D, None of these radic
commyiestions gr gverbeard tranemicsiond hdlepted that the OCEAN RANGER hod a
list, and at 2044, MOEIL: sehior drillhy foreman on the OCEAN RANGER told the
MOBIL superintendent v 9. John's that there were vo problams a9 o cesult of the broken
portlizht. However, between 2100 and 2200, more broken tranamissions from the OCEA N
EANGER were overheard by the SEDCOD Y006 barge engineer, the SEDCO 746 conlrod ropun
vperatar, and the masler of the BEOLTENTOR. Thew tesrd that valves wome opening on
their owm, that an eleatronic technicion was needed in the cantral COgm, and inally thut
everything was cleaned vp end normal At 2206, the MOBIL =enior -::h'lllln-i.r forcman
aboard the OCEAN RAMNGER gssured the MOBIL syperintendent Lhat there were oo
prablems a5 & result of the broken portlizht in the oonterol toom &nd that all equipment
was funetioning normally.  Exactly, what the MOEIL drilling forcoman meant by this
statement could aot be detecrmined. Except for & routine weathee, raport at 2330 that
gave no indieation af gny problams sboard the GCEAN RANGER, there ware no fUPther
redie communications o intercepted transmissions until the distress call at MI52.

The underwatar video lxpes taken in Marel 1982 and the July 1982 divieg Sucrvey
both show two broken porllights. One porllight wes hehind the tunk gaugas {pu-rtlig‘h‘l D
Fpurae 3} and the other ona was the after portlight om tha poetsine negr the froat of tha
hallast aontrol console {portlight ©) Heure ). With the OCEAN RANGER oa & heading c:rf
211° the forward broken purtllght would have been facing in the direction of about 2455
and the after portlight would have been faelng in the direction of ubout 175% The
weathar obzerver aboard the DCEAN RANGER reportad that the wind and weaves shifted
from 220° to 270° aetween 1730 and 2330 on February 14. From the radio aommunications
end the intercepted trensmisaions, it was not possible to determine whether hoth
partlghts of only one partlight broké arcund 1900, nor was it poasitle o datermine froon
the intarceptad teyngmissions whether (he sacond porliight broka batwewsn 2106 and 2300,
Howewvor, the Intercepted transwmissions indieeted that the eraw of the OCEAN RANGER
was o¥periencing some problems with the controal panel  IF portlizht © had broken
petween 1900 and 309, water may have splashed on the ballast control panel and caused
an electrical malfunction. Any water entering throogh portlight D would be partizlly
deflected by the gouge panel apd should not have [mmediately affected the contrel
ponsole. The vquse of the breaking of the portlights eould not he deter mined speciliogty;
it may have been epused by hydmostatic pressars, debris or ioe in the water, or hoges or
lines swinging in the wind. The Safety Board beliayas that the USCO should eveluate the
pdequacy of existing atandards for portiight inatellations b those Ballest control cooms
located in columns of semisuvbmersinle MODUs,

Wil the manually cperated gute valves in the ses chest inlels opemally laft opoen, it
wolld have taken onty a [ew minntes for the DCLEAN RANGEER to have developed a
glpgnifieant lkst if the osoentrol punel malfunctioned or if the contrelys were operated
incorreetly to couse the valvres baiwaen the lawer huoll tonks oad the sea chest 13 open.
The overheard conversations potween 1904 and 2000 regarding valves apening and elosing
¥y themselves suggast an alectrlon]l malfunction ¢f the contrel panel The first aetion the
control TOOM coerator saodld heve takaen was to elods all valves However, thers may
have teen mafficient time before e was obla to algse the walvas to allow sea watsr ba
enter emply or partially empty tanks forward or for wetar ta gravitaie lrom after ballast
tenks to forward ballast tenks causing a port and list. The 3econd scries of tntereepted
trunsmissiong bDefween 2100 and 2200 may have fodowed the bpreaking of & seeond
portlght or an attempt by the orew to reenergige the rontrel panel after deying out the
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alectreal camponents While the second series of eventa may have sggravated existing
list or {loding problemns, there was no menlion af a list in any of the cedio communinetion
ot intereapled Lransmissions belween 1300 and 2204, Therefore, the 3efety Baoard
pelieves that between 1900 and 2200 either there was no list or that the list was about 37
ar less, surh as the ligt that the arew had experienced gn February 6 and had nat reported.

The underwater survey In Juty and August 1982 revenlsd that both the port and
starhoard menuel gate yalvas ot the sea chest ware closed anwd that the erew had inserted
the metaating rods into the 3olenoid valves in the control consele to operate the salenoids
rmenually. It could not be determined when these eyvents orcurred; however, they spzest
that the erew was trylog to pravent flooding of the lower hulls by elosing the normally
apen gate velves and that there was a problem with tha electeical contecl system which
negesaitated the wse of the manuel reds  Assuming o comnpression facter of 3 to 1 for air
al the 1008-foot dapth of water, the Sefety Doard caleatated the amount af water in sroh
lower hull bank And mompartment At atimpspheric pressure a3 found during the July 1983
enderwgter diving survew

The resulta in bterms of percent Tull in July 1882 versus February 14, 1981, ara
presanted in tables Il and I, The Bafety Hoard doos not consider the mumbers presented
in taples T nnd 1T to be totally aecurdte because of the diffiewlty of obtaining the
soundings of the tan<a; the uncertainty of the exact distributlon af hallaslt water, drill
watar, and fuel ol level on Februarv 11; and the assumptions used in converting the
volunee of trapped ale at 100 fest af water to atmospherie eonditions  llowever, the
results indleated A significant inerease in draft, A ort bow list, and o shifting of ballast
water forward  The addltton of 5,237 long tons would have incroased tha QOEAY
RANGER's dreft from A0 to 110 feet.  The greater increaze in ballast water in the
forward tanks and bn the portside tandks would hgve reaulted in g part bhaw Lzt At least
ohe alt tank, PT-10, which was normally kept full, was nearly empty end forwerd tanks
-4, PT-5, 8T-1, and 8T-5, whish eontatned Iow Lliguid levels gn bhe evening of Fobruary
14, had significantly grester amounts of water in July 1982, Sinee the lgwer holl tanks
apd compartments ware found structurally intact, the amount of trapped air should have
ratnained eonstant from ¥ebruary 15 to July L4832, Water may have entored the tanke and
compartments theoigh the vent openlibgs o the upper deck ss the OCEAN RANGER
cupsiced, bul with the manual guta valves closed and the MODU wpside down, the air
wolld have retained trapped in the tanks and eompartments.

Tehle [O,--Lowar port hall,

{Paroent Full 37/ Farcent Full 27/

Tgbruery 14, 1982} July 1982 Mot Loss (-]
Sallaszr Bysed on Bazed on or Gain (+)

Tank Reraverad Nocunents Driving: 5urwey [lﬂ-ﬂE Tuns]

FT-1 1 100 +507F
FT-2 B& 1n0 +307
PT-% Ll 100 il
PT—4 & 1.0m) +7178
FT-5 (drill water pLE 73 tadq
PT=5 {fuel oil) 1B 45 *1349
BT-7 2 46 +354
FT-H 100 91 -G
PT-g 100 g1 =55
FT-10 L4 15 501

= i —
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Table IL --Lower port huell (eontinoed)

{Percent Full Percent Full
February 14, 1882) July 1442 Net Logs{-}
Batlast Rased on Based on ar 2ain {+)
Tank Recovered Doeeuments Diving Survey long Tons,
PT-11 LD a1 -8
PT-12 (fuel ail 25 a5 +4GH
PT-13 {arll water) B 81 +1134
PT-14 63 31 +1391
PT-15 100 100 0
PT-186 [ a7 =47
Compartment
Fumpgroom d 44 +317
Eropulsion
Ream L 12 +TE
Total +3,EB0
Table HL-—-Lower starboard hull
Parcent Pyll 28/ Percent Full 28/
February 14, 1982 July 1982 Net Lo {-)
Ballest Bagad an Eazad on or Gain {+)
Tank Recovered Documents Diving Survey {long Tans)
8T-1 1 100 507
T3 101 1an |
aT-3 10 LAd 0
3T4 53 at +345
ST-5 (drill water) 12 LTi +307
ET=6 (fuel odl} 4 45 +3T4
ar-r Z e 044
ET-8 PR 6o =217
3T-45 100 64 217
5T-10 Lo a0 -134
iT-11 100 a6 -11
ST-12 ([uel oll] 36 a2 +} 76
B1-13 (drill water} 34 100 504
ST-14 37 g1 +101
3T-15 L 11 =T1
3T-1B 100 K ~24
Compartment
Pumproo:n H 1 0
Propuelzion
Rpom a 0 {
Tatal -2,35%

26/ Al volumes converted to atmospheric prassure.
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The zarvey results indicaled several ancinelies  Therse wes mn indication nof the
prasence of 3ea water in gth PT-6 and ET-4 [orward fuel oil tAnks. In desperaticon, the
orew may hove sllempled to ballast the after fuel oil tanks PT-12 and 8T-13, both of
which were found almaat full, mnd insdvertently introduced some watar into the forwurd
fuel gil tanks  The soundings indicated a significant amount of water in the port
pumnpraoin und some water in the port propulzion roam; however, based on the availahle
evidence, the Safety Dosrd could aot determine the source of the water.

The Safety Board believes that the raose of the 10°% ta 15° port bow list sbout GLOG
ol February 15 was a combination of & ballast contral panel malfunelion, cperational
arror, amd Lthe dasipn limltaiion of the OCEAN RANGER hallast puwinps beeause thay were
not able to deballast forward tanks with a forwerd rim greater then 1175 Betwaen 1900
and 2200 on February 14, one ar twa porilights broke whieh resultad in the ballast control
panel and other eleptirizal equipment in the contral room besoming wet. Ti iz likely that
the OCEAN RAKGER experienced both 8 list and an inerease in deaft during this period.
fecauss the list, il any, was oot reported, the Safety Heard betieves that it wes probably
leds than 5% The listing incident on Februscy &, which resulted in g 87 list, waz pal
reported to Shoreside persannel for sewers]l days, Decavse of the sea conditions, any
lncrense i deaft between 1900 gnd 1200 wouwld have been diffioult to detect using the
dxternul draft merks an the corner golamnz, mnd it wonld have tokem some tlme to
cdlculate the change in draft wvaing the tenk gaoge readings, The radio communications
and itereapted transmisslons hetween 2143 20d 2200 jndicated that the sileatian gbagrd
the OCEAN RANGER hed stabilized but did not indiewte teeessarily that the OCEAN
RANCLER had ne list o lnereade in deaft.

From 2200 on February I4 to 4052 on Febrowey 13, there were ni radio
tratemissions, other than the 2330 weather report or interpepted tranamissigns Teeo the
OCEAN RANGER. I e OCEAN RANGER listed or hed a skenificant inerewasa in draft &t
2300, the crew prabably attempiad to correct the list and dealt between 2200 and G2 by
deballasling lunks or counterliopding. Even if there were ne listing or inereased druft. at
2300, the craw may have attempted to deballast the OCEAN RANGER to a 75-foot draft
tecause of the broken portlight(s) or o provide additional clearence between the mgrine
risar and the BOP berause of the 30-Tool heaves the OCEAN HANGQER wes experensing.
About 1300 on Fetvruary 14, the SEDCO 706 was debalasted [com 80 to 73 feet after
heing struck oy a lerge wave and the ZAFATA UGELAND was also deballastad fraem BD 1o
76 feer on February 15 when the ctew ancountered problems cecoverimg its marine riset.
Fince the aotuating coda were found in many of the valve control soleneids doring the July
1932 diving survey, the crew must have attempted to operate the ballast valves mangally,
somelime before 0130 when lhey abapdoned the OCEAN RANGER, ard may have
inadverienatly floaded cmpty or sartially emnpty forward tanks, caoslop the severe Jist
reported ot QO52. Whon the moncal gate valves gt the sez rhasts wera actuslly elosed
gonld nat be getermined; but the July 1962 divine suevey indicated signtficant Nosding of
both port and atarpeard (pwer hull tanks which had to have coeurred before the gate
vulves ware elozed. The erew gy pot heye been ag familiar with the manuel operelion of
the solencid walves in the econtrol consoles as requlred to owvercome the CHZEAN
RANGER's Ust problem=  An  experienced former contrel reom  gperater, whe
indcetrinpted the senipr control toom operator aboard the GQCEAN RAHGER on
Pebruary 15, testified that he did not know that there was a manoel method of solancid
valve cantrel A [ormner experiencod master testified that he knew of the manual system
but had never psed it The forward empty tenka eould have fooded quickly if the crew
had oekoowingly leib the weong valves cpen while attempling to deballast.  If the
alartrical pawsar to the oalast control conacte had been ghut off becnause of an electrical
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malfunetien, the crew wounld have had no vitual displey of the positicn af the yalyas If
the inlct yalve from the sea chest had been open, the forward tanks could have hoen
flooded at o foster rele then the ballast pumps conld hava puitped. As the trim anglo
inereaped, the pumping rate would have decreased besause of the rcdueed head of water
to overgome frictional loses, thus egerovating any flooding. Some ballast water alzo could
hawve pravitated from the after tanks tn the forward tanks theough any valves that wera
not ¢losed and inoreasad the list

Dnoe a 10 1o 13° list developed, anly Bmiled possibilities were availuble to the erew
to correct the list quickly, With the GCRAN RANGER operating at tts maximum designed
draft of 30 faet and its pumproems end propulsion roems leceted aft, there wag limited
svailable pallest speee gft for couynterflooding. When Lhe list angle excesded aboul 115,
the QCEAN BRANGER' pumnps would have been unnble to dewater forward ballast tanks
FT-2 and FT-! and tha pumpite rate for the bollast tenks fuether =ft would have boen
lowered beeause of the reduced hwad of water. Although it may huve been possible to
correet the 07 to 15% list, using the ballust pureps alond, It would bave taken a
considerable amount of time beceuse of tha Lmitations of the pumps.  The only quiok
methed for the crew to have stablllzed an increasing list would have been to flood the
after fuel oil and drill water tanks Although the ballast system had limitetions, properly
tr%lned ang knowladyeable parsannel should heyve baen able te coreect & stabilized 10° 1o
157 lis1.

Hecause the velves closed mutometically with the lom of electrieal power, the
SGafety Board does not believe that the edditiensl water, determined ko be in the lower
hull 1anks of the DCEAN HANGER by the July 1%32 diving survey, could heve been
introdueed by an eleptries]l malfynetion slone unlem the erew failed to sequre all
alectrical power (o the contro! console after the malfuncetion, Furthermere, the Safely
Bpaed doas ngt ballewe that the broken potilight(s) aould haye paudad the ballaat pumps ta
become inoperative sinece the ballast pumps could have Yeon operated from The pumpreo:n
i tha controls In the control room had becorne wat., Beppuse 1he manoal Actuating Boxds
wete foung ingetrted in the solensid valves in thae bollest cantrel consols, the sonteal panel
wis probebly deenergized before the sepizing. The Safety Boasd delieves that the
actuatine rods mmay howve been ingarted before the 005Y distress osall and thet the seyere
list reported at 0052 may heve been & result of the erew's attempt tc deballast, uging the
manoal contesl method, Sinee it i probable that no one aboprd the OCEAN RANGER had
aver used the manual gystem, it mey have taken some time 1o insert the rods. At the
same time the rods were ingserted, the crew peobably shut the manuol sea ohest valves o
prevent any fusiter {looding. At 0105, someooe: i the GCEAW RANGER'S contecl room
reported & port list and all countermeasures Ineflective, As the Tist inereased Sepond 10°
to 1%," the porl chain lecker would have Begun flooding, further invresging the list. Since
1he arew cauld oo lohger rontrol the Llst, they wbandoned the OCEAN RANGER.

Stability

The QCEAN HANGER was moored o0 a heading of 311° on Februeey 14 and 15,
From 1730 to 2330 on FeRruary 14, the wind direction veered from 224° to 270" with a
maximum reported sustained wind speed of 72 knots at 1730 and 2030, Intact stability
caleulations performed after the eeeident indicoted thot, with a sustained wind spoeed of
T2 knots, the OCEAN REANGER would have experiencesd n starbourd quarter list of about
15% if unrastrained by the mooring system, and 2 47 list rongidering the restraining effeel
gl tha mooring syftems.  Sinee thers i oo indication of any problems with bie mgbrity
system before capsize, tha Safety Boaed belleves the mooritg system wes effestive im
limitlng the DCEAN BRANGER's dist beeause of the wind to ghout 4%
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Because of the friction of the certh and seas, wind spaad desreaces near the surfaes
of the earth, Sinee the anemometer on the OCEAN RANGER wes locataed about T84 fest
above mean sed level, the maximum sustalned wind speed at the OCEAN RANGERS upper
huail Ieyel swrould heve boeon nnlg Ell}c:ut 83 knots and the aetpel maximum starboard quarter
lst would heve besn about 35 e Hpproxiinate maximum sustained wind speed at the
CCEAN RAWGER'S ypper hulk lmml at 20 on Fehranty 14 probably wes about 51 knots,
based gn an anamometer reading af 58 khots,

Since the erew of the OCEAN HANGER reported A port tow list of sbout 107 to 157
atioul 0100 on February 15, the wind listimr moment wes astually tending to bring tha
DCEAN BANCER to &n uprtght condition. The DCEAN RAWGER may have experienced
about 4 1% increrse m eny port bow list because the sustained winds decreased from 63 to
31 knots batwean 203 and 2330 on Fabruwsry 14, The intsal stability caloulations
indlented thot the OWCEAN RANGER had sufficient intsct stability bo withstand the
weather conditions it experiehced that night provided there weare oo othar lHsbing forces
acting on the MODT.

CSLCO and ABS stebility standards applizable to the QCEAN HANCER require that &
MODU be wble o withatAnd the flooding of compartments extvending wikhin 5 feet af its
operaling drafl. Toe 18789 IMCO MODT Code has similar reguirements, These stendards
roquired that the GCEAN RANGER withatand the flodgding of compartments within one af
its eolumns near its B0-fool waterline.  The OGCEAN RANGER was designed with
harizential watertight oulkheads within each colenm b Jeoit the amount of [Qooding Lo
cave of damage 1 a column. ‘The USCG, the ABS, and the TMO do not have any stendacds
for flooding of lower hull tenks or compeartments cn semisubmersinle MOBDT's
iCaleulations perferimed afler the necldent indicated that the flooding of empty oo
pErtially ematy [orward Dellast tanks on the QCEAN BRANGER at its opecating draft of
BO feet could bave produced argles of list exceeding its downflooding angle. 28,/ The lower
hall eompartments on MODU's, sueh a5 the QCEAN RANGER, can flood in several ways:
{1} a piping failure could MNood the pumproom; (2] & small structural Tailure could Mood aoy
tank ot campartment; ar (3) operetiongl errors or electricgl malfynotions oould result it
the flooding of empdy tanks. Besause the evidence indleated that the lawer hull tanks con
flood quickly eed cause a significant liat, the Safety Board belleves that the USCG, the
ABHE, and the MO should revise their siability standards for MODU's similiar to the
DCEAN RANGER o require thot MODT'z be eppable of sarviving the fooding of lower
hull gompartmenta at their normat operaling draft. The peyised atandard alse should
include a regquirement thet there oe a capabllity o dewatar lower hull compartments at
all angles of List after the assumaed floodlog.

In recognizing the nced for a higher level of peotection against fleoding than
required by TACTE and ARS standards, ODRECD desirped tha OCEANM RANGLER to
withatand the flooding of one ahain loeker of certzin individuel compartments in the lawer
null at the B0-Teot cperating draft. 1n addition, the GCEAN RANGER'S operating manual
aupgests that the mastzr maintain the lower hol forward snd after tanks full and the
menter tanks empty. ‘This ballast econfipuration would, in effest, limit the lst angle n
oase of accidentel flooding. However, it was the prastice of the mesters and control
room operators eboard the QCEAN RANGER to maintzin the lower hall center ballast
tanks full and to have =ome lower hall forward ballast tanke empty to minimize the
amount of water pumped to alier trim. The Safety Board determined that on Felruary 14,

29 Deawnfloading angle is the stalloe list angle at whieh flaading af intarnal comnpactments
within a vessel will fiest bemin, T8 assumed that ones oteral compartments begin 132
flond, olher compariments will progrestively food and the vessel will eventually appsize
and aink.
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center Lanks ¥T-6, 3T-8, PT-3, 8T-%, PT-10, 8T-10, FT-11, and 3T-11 wers full while
forward tanks FT-4, FT-T, and 53T-T were empty, And 8T-4 was §% percent full. The
OCEAN RANGEH'3 desgign and its operating merual did pot consider the mocidental
flooding afl empty lower bull forward ballast lanks. The aopersting manual daas not
address any maximum trim angle beyond which the ballast pumpa could not be used to
detrallgsl the forward [Anka of any pracautions o ba taken to prevent Dosding of 8 ehatn
locker By wave asetion throwgh the cohalnl plpe wod wire rope teunk openings.  The
259-squarc-fool wire rope trunk openings are not shown on the damage coatrol drawing in
the ocperaling manual

If the Dollsst disteibution on February 14 and 15 had been closer 1o thal
reggmmended in the OCEAN HANGER'S operating tnanuel (Le, cenier ballost thoks
emply, forward Dallsst lanks full), the amount of tein resulting Feom fleoding would have
been greatly radured, thog, praventing flooding of the shaih leckers and keeping the trim
wlthin the range of the pallast pumps which may have prevented the loss of the OCEAN
RANGER. Howeyar, the GCEAN RANGER was aof required by USCO or ABS to survive
the flooding of cmpty or partinlly empty lower full tanks at the 3%-foot operating dreft
The Fafely Bourd balleyes that ODECS should reviaw and revise all its oparating manusls
to provide information to Lhe crew of samisubmersible MODLWD's coneernays 51 angles
caused by the agcidental iflaoding of empty lower holl teoks, guldance to prevant the
flavdig of chain lockars (lacluding wice rope trunk openings) due to wave action and
information on the Umitations of the »allast pumps due 1o trim angle. Alsg, ODECO
should insorporates in its designs a permanent pumping system for dewetering the ¢hain
lockers in case of fooding.

The 1320 February 14 NORDCO, Ltd, weuther farecast fow the OCEAN RANGER,
which was yalid from 208} on Pebryery 14 1o 02303 oo February 13, prodicted winds of 270"
at 7% knotz with guzts to 90 knoty, a slgoifleant sae wave height of 25 feet, with a
meximum #ea waye height of 44 feet. The gwerage winds that aflfected the OCEAN
RANGER (et the height of the ancinotetee) durlng that time were about 250 at 65 knots
with prusts of 78 knots. The avaerage significant sea wave height end avernge measimum
goa wove height during that time were about 34 feet and 62 feet, respectively. The
NOBRDCO, Ltd., forecsat wes subatantially correet and provided the erew of the DCEAN
HANGEH adequete guidanee concerning the severity of the storm. It was 4 particalarly
seyere winter storm with hurricane foree winds. During its entire operating history, the
QCEAN RANGER had axpericnccd onbr ait storms approaching the intensity of the storm
of. Fabruary 14 and 15, 1982, but eonsidertny the combination of wind and waves, this was
probatHy the mest severe storm it had ever axperienoed,

The GCEAN RANGER's operaling oranowsl stated thut, under perlain conditions, the
MODU eould exparienca a permanent st ar brlon in g seaway. This information was based
on 4 SMAME study in reqular waves. Smoe the DCEAN RANGER was subjected to a
rundom sex istate on Febroary 15, the Safety Foard does not believe that it experienced
any wave indueed heel ar teim sngle. QLDECOS may hove misinterpreted the resubts of the
SNAME study wince under real zea conditions thiz phengmencn mey produce
large-amplified, long-peciod rolling oseillating and not & steady heel or trim. Therelors,
QDEC] should revise its operating manuels for semisubmersizle units to asourataly
reflect the probiem g unit may encounter A% the remlt of low GM gnd large, steap waves

Suryival Systems

The Salfety Board considered a number of factors which may have eontributed te the
large loss of life: {1} the OCEAN RANCER was operating in 317 F water and the orew was
nol provided wilhh exposure suily [or protealion againgt the oold teinpergtures which cause
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hypother mia (2) the OCEAN BANGER did nol have UBCG approved lileseving cqulpsient;
(1} the =evere wenther conditions made laenching of the lifeboata Qiffieult; and (4) the
standby boat was not perovided with adequate equlpmant for recoverlng persons from the
wuler.

T tha 31 F water and with the air temperature at 24° F, the survival time of &
person in the water without thermal protection wad leas than 15 te 45 minutes depending
on the individual's physical condition. Several experimentsl sfudies 307 have shown thut
the use of exposure auits which provide proper thermal grotestion cRn extend an
individual's suryival time in cold water by several hours.  Title 48 CFH #3441 turreatly
requires exsh vessal aperating an the Graat Lakaes to carry AN a¥posurt suit which
provides thermal proteetion for each person on bhoard.

O September 22, 1978, the Safely Beard revominended thut the USLG:

Hequire that exposure sygits ba provided for each erocwmembar on vossels
that routinely operate in areas of eold air or $es  temperuturas
{M=-TE=55)

On May 19, 1980, the USCG responded as (pllowis

The Coast Guard comeurs with this recommendstion. LThe Cosast Cuard
does not intend to require oceangoing vessels with enelosed lifebopts to
hove exposure ait:  The best opportunity for survival 1z provided by
kegping the survivars gut of the water and dry. Even the best expoeilte
suity eAnnol conpare with the gotenlisl for surylval provided by enclosed
boats. Improvements in the launching erstemz for these boats
gignificontly inerease the probability that they will be successfully
launched. It, therefore, appears to be an unnecessary sdditional sost
burden on tha cperatar to requlre expasute guits in addition to anclosod
lifobouts for 200°% of the persons on bopard and float-frae liferafta for
100% of the persons on boaped, [t i ot expected that the exposure suits
will be needed. The situstion on the Graul Lakas (& somewhaet differsant.
Deoause of the nalure of the Lekens, respue in nevar [wr away. We will be
requiting Jifebosis for only 100% of the persons on board, In g final tUle
which e expected ta be published in the aext weaks (CGD T6—0533k), the
Coast Guard will require cxposore suits on Great Lakes veazels. The
a¥Xpasuce swks can provida a reasstable meagsure of "baek-up” cnpooity
slnee 1t I8 probable that susvivors would be picked ap quickly.

With regerd to the U5, propogal in IMUO, it is expesled that lwo mots
meatings al e Lifesaving Applianees Bub—Commltiee after 1878 will be
raquited befare a firm positlen to be [sle]  asofirmed by IMCO'S
Huritlme Sefoty Committes wnd tha IMCO Assembly.  Sinee the
Lifasaving Applisnces Sub-Cominitlea will prabably mest oo a year n
the future, the Coast Guord should be able to besin & fulemoking project
st the end of 191, witheut walting for IMCO to complete the [ormal
spprovals. A final rule eould then be in affest by mid-1933 which should
raughly corraspend to the time of tas flnel INCD sation.

307 Herneit, R.M., (Brien, E.M., Sias, F.H. and £IL Pruitr (1979) "Experimental
Evaluations of Selected Immersion Hyoothermin Protection Equipment,” 0.5, Coast Quard
Report Mo, OG-0-TY-79, Dotober 14, 18979, Hayward 4.5, Lisson, P.A., Coilis, M,L. and
J, D. Cekerson (1878) "Survivel Suits lor Aecidentp] Lmmnersion in Cold Water: Dasign-
Coneepts and their Protection Perfermones,” University of Vietoria, January 1973,
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The 5afety Board believes that some of the persons shoard Ehe OCEAN RAWGER
may have been saved il they had been wearing exposure suits similar to those reguired on
Great Lakes vesuels  Even though the OUEAN HANGER was equipped wilh enclosed
lifeboats for 158 peraons and liferslts for 200 persons and the SEAFORTH HIGHLANGER
arrived In the area within 1 hour of the DCEAN HAMGENR'3 initial call [or assistanee, no
gne was vaved. The OCEAN RANGER's lifeboats provided some exposura protection, but
many persons dboard Lhe drifling cig enlered the water Defore the rescue bosts arrived
while athers entered the water whet the lifebaat capsized as they attempted to board the
SEAFORTH HIGHLANDER., Had the persons apoard the OCEAN TRANGER been wearing
exXposure slits, their aurvival time would have been extended by several hours anc they
zould haye assisted in thelr own ressue, ineregsing their chanees for survival.

Mast of the primary lifesaving equipment on the ODCEAN DRANGER wes mat URCG
approved. The Mool Bnd WNeo 2 Harding lifzbopts were similar in desipn 1o
USCG-approved Lifeboats put the ofiload type releasing geer required the Na, 1L and No 2
lifetonts te be fully waterbarne before they eould be released. USCG-approved dedigns
require an enload type releasing gesr which permits the soat to be ralesdad fram the falls
while still under load. Under the severe ses eonditicos that existed on Pebrawry 15, the
Mo 2 (Harding) lifeboat aould have smashed against the OCEAN REAMOGEH'Ss columns or
brages while the boat wes being lowsred or before it could be pelegsed froun the falls
which would account for the hole reported in the bow of the lifebont,  Tn the
ALEXANDELR L. KIELLAHND apeident, three of its seven lifeboals were smashed against
lha rig's solomns beeauss the lifaboats wera equippad with offload type releasing gear
requlring them to be fully waterborne before they could be relessed.

The hole in lhe bow of the No.o 2 lifebont wllowed ssa water to outer, which
contributed to the hypothermia that the persens aboacd the bost muost have suffered
becouse of prolonged exposure to the eold mir, and alsp reduced the lifeboptl's stability.
The Ufuboat was desipned to be stable and selfrighiing only if the hull remained inlaet and
the occupants remained seated with their seatbelts fastenad. With the frea surface affcot
of the waler n e boat and four to six persons standimg on the portside outsice the
aanopy, the lifeboat protably did net have suffisiant stability to remain wporight ot to rizhi
iteelf after capaizlng. With patches gpen and a hale in the hull, the capzized boat would
have quickly filled with water, drowning those persons =trapped in the seats and
immersing the rest in the frigid wsier. Proposals by the US4 both here in the U5, and
at MO to improve the selfrighting cepabilities of enelpsed lifshpats by inersaslog the
amount of fgam flotAtion Lo expose Lhe helehes on ooe side sould oor eocrect the problem
of open halehes. I an enclosed lileboxt's hatohes are laft open, flosling water may
aecvent the lifebost from selfrighting.  However, the USCG proposals would provide foe
escaps | an snclosed lifeboat does not selfriznt.

Bath the Hoo 3 and No. 4 lifehosts and davits were of 8 USCG-upproved dasign, but
their installation hed not been inspected by the USCG, When the Certifizate of Ingrection
was Iasued in Degember 19749, ODLECO was given 2 yaprs to completa the installation;
however, at lhe time of the sevident, the Noo 3 hiaboat il hed not baon instalied amd
the installation of Na. 4 lifeboat had rot been sapproved by the U300,

UECG repulations required davit-launched liferafts on board the OCEAN RANGERL
The liferalts on the OCEAN AANSER, Aalthough USCG-spproved were not davit—lsunctied
nor hed they been serviced By 8 USCG-epproved faeility. The serviskng facility used (or
the DCEAN RANGER Lferafts may not have had the necessary repais parts, nanusls
gervicitg bullating, and pacsking instructions since it had not been approved to service the
type of liferafts uzscd abeard the OCEAN RAWGER fecility. Therefore, ODECG should
estsblikh procedures thet require USC{G-approved liferafis on its UF fing RMODUs be
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servicen onby ml USCG-approved facilities as required by 46 CFR 160.051-8, When the
results of the Canedian lsboratery tests on the recovered lifermits are completed, the
D5CG should underlske 8 reyiew of ity liferafl apecifieptions to determine iF the
soeifizations need reviziun,

Of the 21 Billy Purh Model 200 1ife oreseriers recoversd, 19 were from lot 14 whish
did mot meest USCU atendards bot had been approved withowt authorization by a locel
U306 Marine 3afety Office before the Commandant of the USCG had epproved Lhe
design. Tests indieated that lot 1A life praservers had & tendency to slip off over the
wearer's head while jumping into the wates, The Safety Borrd could not determine if this
deficioney contriputed to the loss of life, but it believes that the USCG should exsmine
and modify its approval proceduras 3o that lifesaving exquipment is not marced (o indicale
USCG eppreval When, in faet, the design had not been spproved,

Leunching 4 Lfcbout in o normal seo condition cven fram celatively small heighta
can be diffieult. Lauvsechingy a bieboat from & helght of abaut 70 [ect above the weter
from the apper deck of a semisubmersible, suech &3 the MCEAN RAMGER, into 30-foot
sefad with TO-knotl winds involved great hafards. Both the OCEAN HANGER and the
ALEXANDER L. EKIELLAWND accldents are examples af the difficulty mvelved In
shandoning semisubmersiple drilling wnitk and szimilar structures onder  zevers 320
conditions, using existing lifesaving aguipment. The Norwegien Maritime DNrectorste and
Zegveral other Nordie suthorities heve long recognized this problem end, as & result of
thelr studies, hava developed the frae [all launching System which effestively aliminetes
on~load versus off<1oad Emitallons used n convantional systems. The USCOG and the U.S.
cffshare oil industry should thoroughly examinc current lifesaving systems end improwe
the design of such gystems. The USCG alse should evaluate the use of free fall launching
sygtems on T35, vemsels.

Canedien government reguletions require e standby vessel to 3o assigned o each
drilling rig ot &1l time3 a5 a vitnl pact af the sucyvivel system of MOBUD's MNorway and the
United Kingdam wlse have similAr requirements. Steadby boats are wnable 1o remaein ¢lose
to their rigs in hoavy weaather becausc of the danger of drifting lnto the anchor cables or
anchar Lucyd, #hictl in the wuse of the OCEAN RANGER, were about 1 mille in seope.
Due 1o the severe wedlher cooditions during the night of February 14 wed 13, the
SEAFORTH EMGHLANDER, the BOLTENTOR, and the NORDERTOR ron upwind for
several miles, turmed, and then progeeded stowly dewnwind of their respective rigs [or
sevoral milas before tuming upwind egoin. At the time of the dietress call, both the
ROLTENTOHR ghd the NORBEHRTOR were within 2 miles of their rigs but tha SEAFORTH
HIGHLANDER waa T milus awey from the OCBAN RANGER but was on scene within
1 hour after the first distress messaze was scnt.  The first Canadian Forees rescua
helicooter, which was located about 125 nmil Irom 3t John's, did not arrive in the aren
until over 8 houra kater, after refieling in S5t. Joha'ss The SEAFDRTH HIGHALANDER, the
BOLTENTOH, tha NORLEHTOK, the Mobil cpntracted helicgpters, and tha Canadian
Foreen Seqroh pnd Heuwpue girerall, in aplte of severe wind and sea conditions, mude evary
affort to save the crew of the DULEAN RANGER., Wind speeds were above 453 knots, the
notmal matimum takceoff velacity, when the MOBIL helieopters took off from St John's
abont 0330 pn Februery 15, Throughout the day on February 15 and the next day, rough
scn condithons cantinued sz vessels and aireralt searehed For samHivoers

MODUs, such as the DCEAN RANGER, requlre Traguant replenishment of fuel,
stores, and drilling materials wiile deilling. Supely boats provide this support in addition
to periodleally serving oz standby vesselz,  Ajthough the SEAFORTH HIGHLANDER was
rigged for towing &nd setting enchors, it was not adequately equipped {9 recover gersons
trem the sea in the storm conditions that existed during the nkght of Februery 14 and 15,
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19832, Us=e af equipmant, sesh as liferings, nets, and Rferafts, thal wasz aboard the
SEAFORTH HIGHLANDER madulred the erewmembers of the standoy bost to expose
themazelves to extremely hagardous conditiona on open decks to effect any rescue and
requirad partizipetion by those being rescued if any attempt was to be suoeesalul ‘The
testimony of the crewmembers of the SEAFORTII HIGHLANDER, in dezeribing the events
follpwing the oapsizing of the OCEAN RAWGER' lifeboat, 2lenrly showed that the
eflects of hypothermia quickly rendered the OCEAN KANGER's erewme mbers helplass in
the pold waier. Seversl Eoropean mmecine ggilpment suppliers have developed pescue
baskets that do nat eequire the aurvivars to tauch the holl of the rescue vessel and
involves littla or no portieipation oy those Seing resoued. I the SEAFORTH
HIGHLANDER hed been equipgped with sueh & deviee when ils crewmembers attempted to
recover the survivors from the OCEAN RANGER, some lives paasibly eould have been
seved,

Stendby vessels Bleo provide an emergency platform that can evaonate g latge
rumber of persong guickly in the cwent of a fire, o well blowout, or similar sitvation in
addition to ktheir primary mole in the recovery of persona that secidentally fall overboard.
Jince standby boata gre already an integrel part of the drilling cperations of a MOULU, the
Safety Hoard helleves that the USCO shoadd regules that a suiteble wessel, properly

uipped for ooean rasrue, be wssigned to wll LL3. fleg MODUs when moared cver g deill
pite. Both the OCEAN RANGER and the ALEXANDER L. EIXLLAND aceidents point out
the need [or quick response capability, pupecinlly in Areas of cold weather. When engaged
in such mesoue operations, the crews of standby hoabs Also should have adequute thermal
pratection ageinst the aold. The ercows of standby vessels shaowld be peovided with thermal
protestion desipned for rescue operations o that they can perform their rescue funekions
in eold water more effectively.

After the DCEAN KRANGER radiord it fiest distress message, the MOEIL halleopters
were the litet sireraft to respond. Two of these helicopters, {lying in the severs weaather
eonditions that existed during the early morning hours of the soecident, cbserved the
lifebonts, lilerafta, and persons in the water bul could do nothing to recover them other
than direat the standby bosts to the area. These helicopters were not dezigned for water
resoua aperatlons, but only to teansport peesonnel snd limited amounts of equlpment. An
example of the Limitations of this {ype of heligopter was alsp evidenl dyring the resals
operations in the Potomae River in Washington, T.C., on January 13, 1832, [ollowing the
crash af an sirplane soon after takeolf [rom Weshinglon National Airport. 31/ Makeshift
rogeus alds wera drapped feom the halleopber as tha pllot hevered aver ausvivars in the
eold watee. The numbsing eold affected the ubility of those parsons [n tha water to hold on
to liferings dropped from the helicopter in the resoue operations. Standby beats provide
the more relinble method of recovering persons (rom the water in of fshore coerations

ODECO and MODIL each had an emergeney procedurss manusl for the OCEAN
RANQER, ODECOs manusl eontrined information 1o he followed by the toolpucher for
the warious types of emerganpies thet eonld peewr gboard the drill rig, recognizing that
aach situation required a separate evaluation according to the prevailing sonditions. The
menual gtated thet, if & storm wes forecast wilh winds of 100 mph ot more (8T knots),
evarugtion of lhe rig should be considered, Although the tonlpusher s dessr hed o3 having
the redponathility For any deeislon to abandon the rig, the manugsel lists verious steps he
shottld follaw to enable him to reseh 8 derition —- sonlicting the shore based manager
{MOBIL Superintendeni), requesling additlonul wanthar inforautlon, reviewing tha past

azy ﬁimmrﬁamdentqﬁepnrt-—“ﬁlr Floride, Ine., Boeing Td7T-222, N&ZAF, Collision with
14th Street DOridge, Mear Washimgflon Mational ?;{[‘:,‘]-Dr'l, h'ashlnp;tnn, D. C January 13,
1532," {N'TSH-AAR-32-8,)



—£d-

wind and sca eonditions to see if they are inercasiog or decraasing.  The manual alao says
thet he and the shore manager should eonsult to devise evasuation if necessary. The
HORDCO, Ltd, waather [orecast predieted 75-knot (86 mph} winds, gusting to 90 knots
{104 mph) which wWas sbevo the suggested evacustian level. The maximum wind gust
recorded on the OCEAN BEANGER (at the helght of the anemometer) was 38 knots
(101 mph] at 1630 on February 14. Howevar, at 2330, the wind had deeressed Lo 58 knots
(G7 mphk The OCEAN RANGER's taclpusher hungoff the drill string and diséonnested the
murina riser in goeordances with the OUVECD emergeney progesdyras manual. However, the
toolpusher did nol distuss evacualion with the MOEBIL suparintendent in 5t Jobhit's

Under the terms of the deilling agresinent, it was MOBILY pesponsibllily to provide
transportation if evaouation was contemplated  Ioweyer, the only stelemant in MORIL 2
2inergenty progaduras wnenuel melating to heavy wWeathar smerfeneins was that the MOELL
superintendent should sonsult with tha toolpusher ebout tha approprlute plan of astion. In
the ather Llypas of emergeneies outloed in the MOBIL aawergency proceduras manaal, the
sleps to be taken weee rathar well defined; howeseor, in the ceca of transportation, whers
hoth standby boats and nelesater service play & very impotrtant role, there werg little or
na written progedures to follow. The Bufely Bosrml believes that MOBILs amerganay
progedures were not adeguate for heavy weather emergancios affecting the QCEAN
RANGEHR and thal MOBILYs smergeney prosedures ranual for MODLS oparating off the
aoast of Newloomdland should ae modifiad to Inelude s detailed disaster plan for hegvry
weather similar 1o those prepared for other types of emergeneiss. Inoluded in this plan
should be a deseription of the duties of the person-in=cherge, in amplificution of his
already established responsisility. together with the doties of the MORIL superntandent,
the MOEIL redic apapatgr, the stanchy bogts, helieopters, and sthar MORH. resaurees.

U.A, Coast Guord Hone.

Eiannfal inspections of L5, mobile affshore drilling anits cperating off the coest of
[oreign countries present & logiatical prablem to the USBCG. At times, BMODLU's cparate in
remole gredas many niles offshore; tharafose, it 5 oweassary that owners of MODUs
notify tha USCG in advance when 8 MODU i5 ready for ils Diennial inspection. Tltie
46 TFE 107.215(p) states that the ecguest may be made at least 60 days befare the
expirdlion date sppeacicy oo the unit’s last Certificale of spection

The USCG did net receive GDECO's reguest for a biennigl inspection of the OCEAN
RANGER until Janunry 26, 1982, 1 month alter its Certificate of Ingreelicn hed expiced.
fter the request was made, the UVSCU and QDECD srrangresd for two USCOE inspectors
from the Providence, Rhode Island, Marine Safety Offies to inspect the QGCEAN RANGER
while on site off the coast of Newloondland on Februsry M6, The OBELCD Operations
Mangger in 3t Joho's stated that the reguest for inspection was late because completion
of the instalation af the lifescat davits and USCG-approved lifenoats hud been delzyad
by brédd weather.

The Safety Board beliaves that ODECO dld not act prudently, The DSCG permitied
ODETQ ? years to replace the Harding lifeboats with USCG-gpproved tifeboals, or Lo
obtain U3GO approval of the Harding lifcheats and to provide dayit-launched lilerafts, or
to uze TS, approved lifeboats as 4 subatitute For the davit-launched liferafts. The
Harding lifeacat's releasing pear was not approved but it was not addresscd by the USCC,
A5 a pesult of the failure of ODECOD to comply with any of these options, the OCEAN
RANGER war not equipped with USCG-approved lifeboat insatalletions ar devit—lesanched
liferafts at the time of the aeeident. 'The Safety Board could not Jetermine if this failure
ta comply with USCG pequirenents contribwted to the loss of life on the OCEAN
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RAHGER; however, the lask of compllancs decteased the usable lifebpat and lifecall
ocapasity. Under the exisiimn wind and waeve eonditinns, moet of e nopdyaylt-launchad
liferalts probably blew away before the persens In the water could board them. Tha three
aperaticnal lifeborts (Mos. 1, 2, and 4} were in davits ready for use. The fourth lifsboat
(Mo, 1) was lashad to the upper deck awalting installation. Examination of the forward
port Harding Ufaboat (No 1) after the aceldent revealed that the lifeloet hud never been
hutehed., It probably was inascessible sinec the OCEAN RANGER nad listed 1o the port
bow and the wind and waves were coming from thas diceetion. A= a result, only the
Hl-person Handing lifeboat (Moo 2} and the GB-person Watepcralt Tifeboat (Moo 4) located
on the stern ware available for the 34 persons sboard. The two Lifeboats should heve
provided suffleient eapacity for eyecuesting all parsons sboard; howewwr, there iS5 no
evidence that the Mg, 4 Watergraft lifeboat on the stern war ever launched,

The CCEAN RANGED had teen initially inspected by the USCS in December LOTH
Ane wAS required to hava a bletnial ingrecticm before December 27, 1981, The USCG was
seheduled to reinspect the dJrillng unit between Dgtober 1980 and Februsry 1981, The
biennixl inspection was cequired by lew and regulalion while the ceinspection was g gelf-
irnpoaad USCHG requirement.  Bven though QLECT wes responsible lor reguesting the
USCG to eonduct & biennial inspertion of the OUEAN HANCEH, the US0G glao hed some
responsibility, espacially sinee the UBCH pormally did not  reinspect MODU's in
imternatianal servlee.  Title 46 USC 391 requlres that the USCS hieomislly inspect a
cartifinated vasial to determine thet the vessel can ba aperated safely, The Snfety Board
bellaves the UBCE should have the capability wlthin [ts Marine Safely Thiormatioa System
to determine which veseels are due for their hiennjal inspection gnd te notify their pwners
aroordingly. Sinee mosl vestel owners ocomply with Lhe biennisl inmpeetion requirements,
notiflicetion shoyuld not be a burden to the USCG. If the UBCG had notified ODECO early
in Decembor that the Certificate of Inspoetion for the OCEAN RANGER was dus Lo
expire gnd that it had no resard that the optstanding requirements had been sptisfied,
ODECY may heve hed the USCO-gpproved lifeboats imatalled end jnspectod balots the
Fabruery 15, 1982, aceidant. :

The USCG's polioy on the reinspection of MO has not heen conzistent, slthouph
regulations which became effective on Decemher 4, 1973, stated that the VECG would
regularly reingpect MODU's. The OCEAN HANGEHR wis not reinspeated between Qotober
1980 and February 1081 as eoquired by UECT poliey beenuse of pudgetary constraints. Ou
January T, 1882, the USCG suspended relnspections of MODU's worldwide, On April 6,
10E2, the USCG resuned reinspesting MQDTU's o the TS, outer continental skhalf, but it
her not resomed reinspacting MODO's in international service, such oz the DCEAN
RANGER. The Safety Doard believes that the USCOs failure to relospest the QCEAN
RANGER dld nat ormtribube to this srrident since the informal jnspeecticn by a USCG
marioe Inspeetar during Oetaber 13317 found the MODTU o sptisfpetory  eondition.
However, the Safety Board considers reingpections of TS MODU's In international
zaryice Just s impartant a8 reinspections of MOTD's an the TS, outar scontlnental shelfl
Therefare, reinspection of all U.5. MOTU's should ba reinstituled by {he TSCG, regardless
of their location.

Theee i5 g need for CDECO o inprove its gomplisnee with WA inspection laws and
regulations. Ome of the opticns offcred by the USCG to deal with the laek of
USCG-mpproved Lifenoats in 1378 should have been pecomplished on the OCEAN RAKGER
before the 1931-1382 winter season when severe storma and eold weather off the corst of
Newfoundlam] can make working eonditions mest difficult and cause delays in the
installstlon of any exnecsed equipmeni. ODECD shaould establish a polioy of applying Lo
the T2CG for o réencwal well in sdvence of the axpiration dele of 8 MODWUs USCG
Certificate of Inspection if the MO is gparating in Internationel servioe,
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Craw Ghoul ifico tkoves

In 1974, the USCG publlshed regulations for the insgpection end pertifieation of
mobile offshore drilling units. However, it hes not inclsded persoonel guelifieations or
manning standards for MODU's i the regulations cxeopt ta specify the fqumber and
quelifizations of lifeboatmen reguired to man primary Lfzsaving aquipment end to raquira
that the owner mu3t designate zn individual to ke the master or person-in-cherge of B
MO, As a result of its investigation of the sapsizing and slaking of the self-elaveting
MODU OHZEAMN EXPHRESS, the Safety Board recommended on April 17, 1973, thet
the USCG:

RExpedite the promulpetion of regulations for perzonnel quatifications and
manniny atandards for ssli-elevating mobil offshore drilling unita, and
requira that industrinl personnel who perform seafaring duties obtain
approprinte training and licgnses [(Class I, Prigrity Aotiont (M-79-43)

Oy Juna 4, 1980, the USCG responded as follows:

The Coast Guard partially sohcurs with the recommendation. Mannlog
angd craw gualifiegtion stendacds sre balng applied to MODUS of the
"bottom Dearing” non=self-propelied {ypa (Sueh asz the OCFAN FXPRESS)
as thesze gnits eatme under the inspeetion peoecss undar 46 CPR 1-A In
the next several yesars.  Maonning standords will apply omly when sush
units sre in nevigation. At this point it 35 contemplated thal tha
standerd manning for marine persormal, while in navization, will congist
of:

1 = Designated Ferson in Chatge

2 - Aple Seaman

1 - Urdinary 3eamar

~- Elfebpatmen (rumber appropriate for the installed lifesaving
puiptnent neceasAry 1o accommodate the oember of
paracns on board).

Develoginent of requirements for personnel on structures and HMODL'a
not in neyigation iz baing developed wnder the authority of the OC5 Agl.
The Cogat Guard believes that the OGS Aot places Hmitations on the
Coast Guard's ability to carry cut the intent of this recommendstlan
whide tha ynil is in the bottom besring Mode, The OCE Act 15 applkeabla
auly to those acbivities on the United Stetes Cuter Contimantal Shelf,
Arcoidingely, the applicaticon of & manning seale on wnits engaged in
worldwide operations whilz in the bottom Searing mode is not posyitle
under the providions of the 005 Aet,

On June 4, 1981, the USCG further replied:

We have atteched an IMCO document entitled "Tralnlig Qualifications of
Crews Serying on Mobhile Offshora Units" {3TW XDIV/WP4) duted 21
Januery 1981 (Epeclosure (2B. Thiz document deals with s vaciaty of
eonslderations aflecting units such gs the OCEAN EXPRFES5. Varlous
duties/training qualifications of the person-in—cherga and other parsons
are aovered. The workleg group preéparing the dpeumecnt did not
stipulsle whether Lhe putson-in—charge should be drawn from seafarer or
regularly assigned speclul persponnel wilth responsibility for others
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fAppeandiy I, 3 and 43, This revognizes reality in thal & meohile unitl spen
as the OCEAN EXPHESS iz w complex mixture of bath industriel and
marlne considerations, The Copat Gusrd j3 of a similer oplnlen gnd
balieyet 8 person gualified under either ealegory eould funetion in the
position.  Although thiy dorwment is currently a working paper, it is
seheduled te be foemelly reviewed at the 13th session of the
Bubeommittes on Standards of Tralning and Watehkeeping soheduled o
February 1982, Due to the inharent lirmitstions of the OGS Lands Act
and the rcstrictions of the domestie statutes eoncerning vessel
Inzpaction and manning, the intaraationsl apecement mathed pppears the
most  viable  ionltial  approach. Although  the resulting domestic
regulations may be somewhat fragmented (due to the diverse statutory
authority} and lackimgr when oonsldering & bottoem bearing unit on a
foreign axsignment, a foreign country which subseribes to the resolution
aould fill in this gap.

InsofAr as the imposition of edditional mwnoning regulalinne specifieally
for MODU's, this appears to he generally unwerranted — Frasently
46 CFR 107.20=15 addresses the Abic Scaman,/Ordinary Seaman queastion.
The person-in-charge qualifications wonld pe bhest delasyed nending
international aetion. Aa the 83TW working paper is almost a direet copy
of a position paper presented at the l4th seggion of the STW in January
1951 by the Internetional Agsoclation of Drﬂling Contrealors (TADC), it
can ba reaspoably asumed the Ipdustty will lalbate compllenea.
Further, the MODU inpitis! inspestion program shouald he completed
during the late sumrmer or early fail of 1981, utilizing the manning rerle
noted I our letter of 4 June 1980,

The only statement in STW X14/WP.4 eoncarning personnel gualifiestions end manning

standards, other {han emergensy procedures amd onbeard teaining Tor group survival
Staless

A FESPOHSIBILITIES OF PERSON [N CHARGE COMCERNING
MARITIME SAFETY THAININ G

3.1 The person v gharga shoyld De well woquejnled with Lha
characteristics, capabilities and limitations of the umit, This
parggn  should be fully sopnizant of his respangibalities for
eMmargenty oroarzation and wetion, [or eonducling amnetgeney
drills und training, and [or Keeping records of sueh drills

32  The person in eharge, or persons delegsted by him, should poasess
the cepability to operate and maintain on board the unit &1 fire-
fighting equlpment and life-gaving applispees znd be gbla to rgin
athers in theta Retivilies

The Safety Hoard belicves that personncl quelifications and mapning standards for
.3, MODs rre lomg oyverdoe and thAal the USCG should get immedigtely o set such
stundurds.  The persgn-in—churge or the mester of a MODUT should he licensed and
quallfied in mebile offshere drilling operations and should have kRnawledge of T30G
regulations, siability characteristies of MODL's, the vperation of semisubmersiole ballast
ayatems, and lifesaving aquipment. If there ts no Heensed engineer oboard, the person-in-
charge or the master also should have knowledge of the unit's standard shipbosrd Fystema,
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olher than the industrizl machinery. Sinee the person-in-charge on the OCEAN RAN{GER
wes an unlicensed, wodpenmented individual, the UECEG did not have any method of
determining his qualificationz.  Although the US0G eoralations nddress the responsibllities
of the person=in=¢hurge, the USCG cannot enfores the roles without jersdleteon over the
individunl, A formar serson-in—eharge (toolpostet on the OCEAK RANGER testified that
he could not recall cver reading the applicable USCG repulations and, furthermaore, was
unawgre of his regponsibilities amd chligations under the regulations, The Safety Boawd
balievas that a better method to Insure eompllanee with safety regolations 15 to require
that the person-in—charge (normally, the toolpusher) be Leensed by the USCS and ba fully
quelified in all aspects of MODD aperation,

Having an unlimited master's Ligense does pot necessarily assupe mowledge of
MOD's. The prospective parson-it-sharge orooeaster of 8 MODU, Ik addition to being
lirensed, should be cxamined by the QECG to defermine his qualifications in mobile
offshore drilling operations whish woukd include Knowledeps of stanility cherecteristios of
MOTNI's, the operation of bellast aystems on KODUSE, wod any lifesaving equipment
peculiar to MQDUSE, The license of the perscn-in-eharge or the master then shounld be
Ruitahly endorzad.

The OCEAN RANGER'= Certificate of Inspection did not cequire any licensed or
documented enginears while the MODT was mooted, Howevar, evan in the drilling moede,
the OCEAN RANCER had meehinery celated to standacd shipboard systems == eleetrical
power, bilge, ballast, firefighting, end samitary requirements -- in operation. The Safety
Roard believes Wt v licensed enginear should be required by the Certilirate of Tuspertion
amnd be qualifled 1o operate aod maintain vital machinery syatems

There is &2l3a o oeed for QDECGH to preseribe the duties and responaibilities of the
parsoi-ln-charge and the master. I its investigation, the Safety Doard did not diseover
aty ODECO documents whish set forth the duties and respongibiities of the master, the
persen-in-chatge, or the conteol room operator,  Teatirmony frema former and alterncte
persons-in~charge {toolpushers), masters, and control room opcratlors indicated that they
did not have a alear understanaing of their duties amd responsioilities when moored. The
atly stetement of respongindlity which appeara in the OCEAN RANGER'S gpersting
manuyl Jesignates the master az hxving responsibility for the stability of the rig sl all
times. Whether lhe master or the perivn-incherge was responsible for safely eguipment
and drills was not elearly defined in the manual The Febeoary 6, 1982, listinge incident on
the OCEAN RANGER invslved & master, who was more than qualified under present
maenning standards becaus: of his wnlimited master’s license, but whe did not have
sufflelant knowledge of the OUEAN RANGEHR to pperate the ballast systewn, & wital
element In the safety of o drilling unit. A3 stated in the ODECO operations menual, the
master was regponsitle for the stability of the QCEAN RANGER; however, whet o new
magtcr reported aboard, lnsuffleient time was allowad for him to be indostrlnated by the
master he was relievimg. A senior UNECD offictal testiiied thut 4 Deensed master wrowld,
bv rersen af hiz experience and background, be able to study the operations manual and
then be ghle to ballast the rig himself. He also stated that there wos sufficient staff
aboard the drilling rlg to esslst the master in learnlng the ballast system. The Safety
toard believes that QDECD did not provide o proper indectrination period for the master
when he joined the OCEAN RANGER on Jenuaty 26, 1942, sinee he was not able to
operate the ballust rontrol syslam propacly on Februury 6, 1532,

Under the provisions of the OCEAN RANGER'= Certifieate of Inspeciion, cartain
members of the orew couwld have "indostrial licemses"; however, the quelifieations for
Aindhistrigl licenzes" are not conteined in UBLCO regulations. The Safety Board believes
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that, before the USCH lsmues "industriol licenses” merely to gualifly persons 1o satialy the
Cwurtificate of Inspection, the necessary qualifications should be defined. The DCEAN
RANGER toolpusher wis the designaled pecson-lo-charge of the deilling unit @nd was
amipned eommand of one of the Nichoats even though he was not A cortificated
lifeboatmean. It is & proper essignment for the toolpusher (parson-in—charga) of & drilling
rig to be in command of a Llifeboat in the event of the need to ebandon ahip; hawever, to
e effective, lifesavime cquipment should be aperated by persons trained in the use al such
equipment.

Althoush the inddustrial velations representative’s duties on the OCEAN RANGER
ineluded maintaining all firefighting eand lifesaving eguipment to TSCG stendards and
eanducting deills of aU types, which ineluded flre and abandon ship drills he woas nat
reculrad tg be a pertlfiegted Hiaboatman under QDRECO'E standards pr possazs any USCG
licenses or documents. Tt tekes both skill and experience to launch a lifaboat safely in
adverse weather conditions. Uesigration of an individusl as being in chargs of n lifebont
does not Butematicaly qualily him &5 a lile>satman,

Ttic 3afely Board could oot daterimine whether theec of the four cerlificated
Uisbagtmen, athar then tha mpaatar, who were requirad by the OCEAN BEANGER's
Cartifioate of Inspection, ware aboard at the Lima of tte wecldant becon=e documented
crewmembers wore not wdentified on the stathon BIL The liccosed mestc: was a
lifeboatman by virtue of his licenze. The two srdinncy senmen that weaee determined to be
abgard hy USCO records normatly were not guelified to heve been certificsled
Hietagtmer. M cauld not be determined fram ODECO': personnel records if the required
able sganen, who would hava gualified &5 Lfeboabtmearn, wera aboerd; tne partial arew
rotation twiee weekly resulted in A congtant ohange in individuslss To ascertain if ihe
requlraments of the Cetrtificote af Inspootlan are fulfilled. those documented orew
members should be sp identified. The 3afety Board believes that the slsthon DI on
YMODU™ should identify by name the certificsted Lifehoalmen assigned to each lifeboat.
With the large oumber of non-marioe persons on board MODW's when deilling, the
Importance of the certificated lifeboatmen bacomes even greater than on other types of
aeean-going vessals where nodt of the crewmembacs are experienced mariners, The
Safety doard believes that, just because the OCEAN RANGEHR was moored at the drilling
site, there was no less of 4 need (or certilicated lifeboatmen for the liferalts. As shawn
by this accident and the ALEXANDER L. KIELLAND mccldent, the need for oroperly
operated sgiviyal equipment [5 juat es grest when the RMIODU is mpored 63 when it is
undarway.  Therefore, the Safety RBoard belioves that the nutobec of ecertifizeted
lifevcatmen required by & Certificate of nspectlon should be based on the number of
narsong eboard 4 MO DT, rather than the mode of operation.

The investigation revenled that generally ballast eonkrol room cparators have littie
or 0o background in ship stubility o¢ other marine related susjects and are reeruited from
the runks of those persons working an the drill floor, vsgally starting at the ronstabout
leyel. Trainirg for some prospective conttob racon operatars ronsiaks of training sessions
conducted by the senlor sonteal room oporator during a portion of a roatine workday.
Afthough il opecates o stasllity school in New Orleans to which zome control toaom
operators are sent, QDECD does nat have Bny minimum training atamdards that apply 1o
prospective control roam operators,

Ballast eontrol roam oxerators on selfpropelled WMOTH)'3, such as the DCEAR
RANGERE, end nonself-propelled MODD's monitor the weight changes of such consumabla
items g5 [uel, dril]l water, eement, harite, drill pipe, casing, and other meterial, and daily
celoulate and compare the MODUS vertioal center af gravity to the reguirad value. To
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aptisly drilling requiremcnts, they alsy makntein the MODTU as near s possinie Fa aven
keel, except for smgll ameunts of list in any given direction, end meintain & 24-houre
wateh i the kallast eantrol room. Besause these functions ere vilal to the selely of the
MOLUY ay & vesyel, they shouwld be performed by trained oersans whg are clther beanacd or
aertificated by the USCHE, Hallast eonteol roomt oparatoars should be pequired to have u
wrorking knowledze of the stabllity oharacteristios of MQDU's and should be eapable of
aperRling the 7sllest control system. QDECO showld preseribe the duties and
responsillities of ballast gontrol room operators on its drilling rigs =0 thet minimum
traiting tequirements cen be established for thos: persons who mee to become conttol
roouL operators. Each prospective operator should be eequived to attend ODECO's
sluhility schood in New Orleang (ar g similar schooll before aesuming the duties of ballast
cofitral ropm gpetatar. On-the-job lraining should only be given after a perzon has been
taught tha buske peineiples of MODE baltlast eontrol. When ocperating in a marine
chvironment, MODUs should have o marine organization abourd to be cesponsihie for
mErine Junetiony, such as UWicboatman. Fuetharmoree, sinee the control room ballest
cperators sre the only persons direotly supervised by the master, the Saloty Board
Balieves that ballazt controd cobm gpevators on MODS should be decumented and
gartificated vy the USCG 30 thet there iz zome assueanes that in the event of an

emeigency they een perform marine type fpnctions, such as lifchoatman.

The Safety Board believes that there 15 pot any substantial diffsrense reganding
stability and ballast econtrel princlples wnd problems between sell-peopelled etd
nonzalf-propelled semiavbmerzible MUDE when moored. Both types of MODUs should
huye the same requirements whereby B licensod person is in charge to supervise the
bellast control recin operalors and to be tesponsible for the other safaty reguirements
ecoptningd in the USCG regulstions.

Manegement

The OCEAN RAHNGER was drilling under contraci to MOBLL, but ODECO was
respotsible for the safe operation of the OCEAN RANGER a3 a vessel. Howevar, ODECO
did not: (1) oefline sdequately the duties mnd responsibilities of the person-in-charge
(teolpusher) or the master rogarding marine =afaty functions o the OCEAN RANGER; (2}
provige syitable training programs or establish standard operating procedures for eontreol
room operstors; [3) provide truining and written geldsnce in emergency procedures for
ooarating the allost eonteal system; and (4) perovide o suffielent indoctrination perlod for
mesters nawly veportimg abpard. The Safety Hestd believes that the  focegoing
menegement deficiensies contributed to the listing probler on Fabruary 15th.

OLDECOs management was responsitle for oleprly defining the toolpuaher's gnd the
tnuater's pesponuibililies regarding marine safety funeticna  Whila ODECO aasigned an
industrizl relations representative (RK) to ssaist the toolpusher with treining, safety
procedures, &nd emergency drills, GDECD did not require the THE ta bhe n certificated
lfeboatman, o possess a8 U3CG license. Cpnirol roomn aperators were provided with
on=the=job training, but DOECQO did not provide written guldanas lor this 1raieing or
develop a dascription of the contrel coom aperafora duties ond responsibilithas.
Testimony from aeveral former rrewmembats of tha CCEAN BANGEE who were familiar
with the hallast control system revesled that no standard prectice was ever pstablished aa
to what valves eould be left gppwn or what partieular ballasl pomps would be osed for
maintaininge trim on the rig. The rotation of erewmembers left ballasting proeedures at
the gizeretion of whoowvor was on duty, ODECO did not provide any standard opersting
proceduras for the mastar o control Toom operators canesmlng pumping sequeness, volve
positions, or fueling and drill water loading procedurcs nor were any established cn the
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OCEAN RANGER, ODED(O3 munagement should have esteblished stunderd oparating
procedures =0 that the continuity of these processcs would mat be disrupted during normal
grew rolation. Furthermore, GDECO did not catebllsh any emergency procedures relating
to either electrinal or megbhaniosl malfunetians in the ballast conteal conzole,

Altheygh ODECO hired quelified masters for the DCEAN RANGER, no attempt was
mAade Lo pravide g new master with aystematic instrazbicn azo0t the drilling unit's bullast
system; 1t was left te the mastar (o learn the system on his ovm. The DTEAN RANGER'S
aperating manual lacked vital mfoemetlon 88 e toe Dellust eonfiparetions that shoeild e
used to copnteraet the =ffects of accidentel flooding in any of the lower hull
compart nents and procedurss to be followed Lo prevent sceidental flooding of the chein
loekers.  The Sufety Bowed beélieves that had QODECD implemented s more affective
trnining and familiarization program in the oporation of the bollast sshtral system, the
crew gf the OCEAN RANGER mlipht have been ghle to ovarecme tha ballestng problems
it encountered on February 14 end 15,

Hallest Control System

The Safety Banpd's investigation of the ballast eohttol systam oo the QCLEAR
EANGER roveslad that the 110=vaelt control cireuits aould be affectad by the lntroduction
of seawater into the console as o result of one o more portlights brogklne, A review of
tha ballast sontrol syntem aleeditry 327 and an examingtion ¢f pushbution switches and
noldir reloys of the sarme (ype used in the OCEAN RANGEHR ballast eontrol console
dizselosed that, if smawalct completed the cledlrical gircuit at tha bgre of the swilches,
the holding relays for the tank valves could Se activated whieh, in teen, would activate
the salenaid valyes pnd admil compressed air inka the valve contrallers, thus, opening the
valves, Seawatet deipping onto 1he terminals of the holding reloy alse sould cause the
valves to apen 0¥ themselves even if the switches were not affected.  Tn ooth instances,
the red "cloge” indicator lights would go out.  Alse, 1f the 2d-voll indieating Ismp circwits
were affected by the semwnter, the red indientor lights would go out, giving the
tmpression that the walves wete openiy whon, in facl, they were ool. Buecaugse of wo
electrizal mallunction caused by the seawater splashing on the console, the eontrol
@onsela probably wus shut down electrieully and the erew stiempted to control the aallast
marnually by inderling the actuating rods in the solenaid valves, The Safety Doard balieves
that the interecpted transmisslons abot "volves gpening and alpsing by themsclves
indicated an electrizal malfunstion in the pallast zontrol console.

The ballast contral room console wad not reguired to be watertight by elthar the
USCG or ABE because the ballast countrol rocm wes designed to be waterlight. There
were ng exierior doors of hetches installed in the space. Fixcd 3/3-ineh tompered glazs
war inatalled in coch porthole with noe provision for opanlng to the cutside. Taolal ballast
control wus nat loak in the event of an electrical malfuncetion caused by water splashing
onto the console begauss of the Backup Manwal control system. 'The Safety Board belicves
that becausa of its locatien lo g watertighl spuce, the ballast contro] console war sailazly
gesizned.

In mormal operation; the visual display of valve posltions providad the ballast eentral
operator with an overnll picture of whlch valves were apen ghd what systems were llpsd
up. The design of the ballast eontrol system on the OCEAN RANGER dld not provide any
secpmdary display of informatien, such az & separate mlmle board, ta luform the operator
of valye positipns gnd putp aperation if alegtrics] power to the ballast control gensole
wus Lurned off.  Singe Llhe selugting rods did nat indieste cleacly the positions of the

32/ MHI Drawing Ne. P-3113 - Ballagt Contrel Conaole.
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aolenoids, the ballast contieol room operatar bud (o eommit ta memory of cevard the velve
positiona if it DecEme necezsary to operate the ballast system manuzlly. Furthermors,
there waa no avidenee that anyoene ancard the DCEAN RAWNGER on February 15 had eveor
uzed Lhe scluating rods or that thepre were any opereiing inatruetions for their wss.
Thereigre, the Safety Egard believeas that ODECO should provide detailed instructicns for
the smergeney operution of the bellasl santrel systems abeard its cdher semizubmeraible
arillicg vnits

There ware [Wo awitches labelad "source"” on thée wettical panals of the ballast
control constile. Drne switeh wias located an the sterborrd hall side snd the ather swileh
was located oo the port hudl gide. Testimeony from a farmer moaster, a former eontral
eodin opacator, atd 8 foraer tiy electrleisn gova differeni opinions we o what thesa
swilches actually conlrollad Tha source switches merely cut off power to the electric
llast gnd drill watcr pump pressure indicators. The actual cireuit broaxers ta
deenergize the console were inside the verbical penelz which may have corfused the
OCEAN HANGEHR crew on February 14 and 15 and may have delayed the deenciglzing of
the eantrol cansole.

The: bullast control room operator was responsible for meinteining e draft of Lhe
DCEAN RANGER as well as the trim and heel The operatar's anly tethed of
determining the deaft, other than by aaleulation, wes to ook out the porthodes at the foar
corner eplumne and read the figures on the draft cauges. The peed tc use R portehble
sayrahlight would heve made this method diffioult at night in cough s2a% or denue fog.
Securing the daadlights over Lhe portlights also would have made regular obseryations of
the drealt geuges swhkward. Internal draft gauges with regdouts diesgtly i the contral
poard, &5 lound on other instaliations, would have provided a mote gocurate and quicker
method of determining deaft, ond allowed the deadlights b be gecured during severs
wagther.

Teztineny by Eormer ballast control rom operators o the QCEAN RANGER also
revadaled (het the tank leval [ndicstors, relarred to as "king gaegas," weére mounted in
racks Bt the after side of the oicoular contral reom, 30 that when the eontrol coom
toreralor faced aft, the portside geuges wera to hix left and the stercard side grRuges
ware 1o his right, thus placing the geuges opposite g the side they were mesmring. This
ii contrary to norinal narine prectice where porl and stArboard orientgtion is mainteined
repardless of how a parsan is feeing. One contrsl botm operator Stated Hols arrangament
wat canfusing to anyone operating the aystem far toe firse time.

The pumprooins n the ot and starboard Iower hulls of the OCEAN RANGER were
lozated in the after ends of each hull adjaeent to the propulsion rooms. (Ses figure G-1,
appendix B.) This design limited the amount of tankage aft for trimming purposes when
ofreryling al the 30-fool draft conditien. Using the (orward end tanks for triouming
purpoues cen result in poeidental flooding, which quickly can inteocuce a significant trim
or heel. Whan the ciz is trimmed forweard, the after location of the pumps at sush a Treat
distance from the (orward tanxs raduees the amaunt of oet posliive sagetion aad or LFt
avallanle o the pumps, IC the parmps bed been localed oloser (o or 81 midships 45 in nany
semisubmersible MODLY desipns, the amount of lift necessary to deballsst the forwerd
tanks, including lass rintion loss, wauld bgve Deen reduced

CONCLISIONE
Pini

1. The OCEANX RANGER cupsized and sank between 0303 and 0319 on
Fetirpery 13, L342, abont 166 nmi east of 81, John's, Newfoundland, {anada.
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The OCEAN RANGER ecapsized and sank As a pesait ol [ogding of its gott bow
ohain ncker and upper hull crused by wave action after it experienced a L0? ta
13" port ow sl ebeut 1100 on Fabrugry 15, 1942,

The 10% to 157 port bow Jist reported ot G112 was the rasult of transfarring
liguids from other tenke or otherwise [ling of empty or partially emply
forward ballast lanks in the lower hulls through the ballast system and was nof
the result of any structural fallore.

Tha transfarring to or {illing of the empty or partially empty ferward ballast
tanks waz the cesult of an electrieal malfunction in the ballast control conscle
atd the ionebility of the crew thercalter o mamielly operate the balast
remteol srsiem's solenolds effectively.

The elsalricp]l malfungtion in the Balast copteol eobsols wus the pesult of
water splushing on the ponsole from broken portliphts

At the BO-foot operating dreft, there was limiled ballast gpace it for
gounlerflooding; sonsequently, the rrew of the OCEAN RANGER would have
been unable to quickly scrveet a 10° to 157 Yiat. The reduced pumping cate for
dewatering all forward tanks and the ingbility of the ballast water pumpsa to
dewatar some of the forward ballast tanks end o only partinlly dewster atlery
would have [urther limited their ability W0 reeover from the List.

The OCEAN RANGER had adequate intact stahility Lo withstand the storm on
Fabruary 14th gnd L15th peovided na other averturning foceas were actig® on
the HOT,

The mettgr's shd aontrol room ooerators srastiee of Keoping the center
ballasl tanks full and having empty o partially ampty foewaed ballast tanks,
ruther then wsing the beollast arrengement of Keeping eenter tanks empty as
guggested in the OCEAN RANGER's Cperating Manual, resulted in a condition
in whish & 10% te 15° st eould deyelop rapfdly.

Even though erewmembers eseeped from the DCEAN BANGER in lifejarkels
art] in B lifghoat and were sighted by would-be resoyers, (here were no
survivors to the accidant.

When abandoning the MO, the crew of the DCEAN RANGER did not heve

adequate pratective equipment for the oold environment which resultad in
their rapid immabiZzation and death due to hypotherm i,

Altbough the newly instelled Wetercralt bfeboats sboerd the OZEAN

RAMGEE were U5, Coast Guapd approved designs, their instzllation had not
2een approved by the .8, Corst Guerd

The stendby vessels provided by MOBIL did not have sdepquate equinmant for
recuvering persons from 1he waler gynder adverse weather coaditlons and the
crews of the standby vessels were not proyvided with adeguate thermal
protaction for worlktlng on Jeakl in pold weathar.

The QCEAN RANGER's lifeboat which had persons eboard eepsized beesuse of
te free syripce effect of woter entering throwgh the hale in the how and the
wekght of the persons slmultanesusly moved lo one zlde of tha lifebout to
debark.
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The master of the COCEAN RANGEKR was not provided a suffieient
indoctrination period with the alternate master when he reportad for duty on
January 26, 1982,

The master of the QCETAN RANGER, who hed been an board for only 20 days,
drl not have sufficient knowiedge of the operation of the ballast Iyatem when
ne amnmed his gutpas.

Although the cause of the breaking of the portlights could not be determined
from the avallable evidenoe, the edeguaey of existing standards for the
installatisn of portlights showld be evaluated by the 5. Corst Guard.

The QCRAH BANGER's Opervating Mpniel did not coptein  ededquate
information ot provide goidance to the mastar snd eontrol room oparator ol
emergeney protedured to be foliowed in the event of an eleetrieal malfunction
inn the balinst contral consols,

The OCEAN RANGEN's Opergting Manysl did not proyide adequate guidaneco
regarding the socidental flooding of lower hul compartments or tanks of

samigybmersible MODU's and precautions to be taken to prevent flooding of
ehain Lgpicers.

The U5, Copst Guard, the American Bureay of Shipping, snd the International
Maritime Drganization MODU atendards do not take into coensideration the
affents of pecidental flooding of lower hull tanks and eompart ments on cermi-
submersible MODT s

The NORDCO, Ltd, weather fopccast Rt 1830 on Fenruary 13 wes
sustantially correct and geve the crew of the OCEAN HANGER suffimient
B timely informéticn a3 to the severity ¢f the storm.

ODECC shonld heve used a V.S, Copst Guard approved (acility for servicing
the liferafts pboard the QCEAN RANCER 1o insure that the liferzits ware
verviced properly.

Ahout half of the lifejseketa removed from the badies of the 22 arewmembera
of the DOCEAN RANGER which were regovered were not USCG-epproved

designs, althouagh the lifejackets had USCO-approval markinga snd had been
ingpacted gnd passed by g US0G inspector.

The MODIL emargency procedures munual did not previde adeguste guldabee
In case of hagvy weather damage.

Tha station bill (mustes list) on the OCEAN HANUEHR did net contzin
sufficient information to daterming if cectlficated lifeboaimen wore gssigned
1o each lifeboat.

The duties and responsibilities of the toolpusher {person-in—charge), the
master, and the control room operators ob the QCEAN HANGER were not woll
Jefined by ODEC,

ODECO did rul provide sufficient traming o cotrol #oom oparators prict to
exsignment.
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Eh. ODECT does not heve pdoquate procadumes to insure that its vossels arc Kopt
in complinnea with TL5, Copst Goard regulatlong end e eurrantly inspected.

It The L5, Coast Guard does not haye Bn estoblished procedure f(or notifying
vagzel ownars when their U5 Coast Guerd Cestificetes of Inspection are
abaut to expire.

8.  There is o need for the W5, Copst Guard Lo estebiish A consistent policy for
the interim reinspection of afl WA, Mag MODW's worldwlde.

29.  The buoyaney chambers on the reccwered liferafts had seperated; there 13 o
need for the W& Coast Guerd te determine the cauae of the separation and ta
upgrade it liferaft speeilications,

3. Sipze all the OCEAN RANGER's lifeboats were elther dameged or logt, thers
iz a need [or & raview af biabagt leunching syatems on MODU's by the 1150
Coast Guerd and the affehore ol [edustey.

2l. The U5 Coamst Guerd should reguire 1.5 MODUs to have stendby vessels
zinme lhey are 4 necessrry purt of the MODU sucvival plasning, eaperially for
those MODU's which operate in ¢old welers or eolaled loestions

22,  The establizhment by the U.5. Corst Guerd of minimum guelifigation standards
for masters, persons-inchatge, and ballast comtrol poom opepptors and
manning standards for MODUS s long overdus,

33 The enloreement of USCH regulations relatlng to MODLU's is hampered
beesuse Lhe personz-in—charge of MODT'S are nat licensed by the TISCG,

4.  SBlwee the person-in—charge of a MODU i normally designated the peragn In
commeand of a lfebont, the Comst Guard should require that gl]l persons-in-
charge be certificatesd Lkfehoatmean.

=3
]

GDECO should provide & permanently inatalled means of dewatering chein
leatkard andd internal draft gauges an all its new and existiog MODU S,

Frotable Cause

The Naticoul Truptportation Safety Board determines that tha probable eouse of the
eassleing and sinking of the 1.5, mobile offshore deilling unit GCEAN RANGER was the
fleading f the ancher chain lockers in the Forward 2olumn: when it topk on a 19° to 157
Hst in the direction of the severs wind and wave action.  The liat was a tesull of the
transfer of Tquids frem other tenks or otherwise fling empty or partially empty forward
saliest tanke in the OCEAM RANGER'S lower hull after its ballast contrgl congale
suffered an eleetrical malfunetion from seawnler entering throvgh broken portlight(s) wod
the crew's inobility thercafter to manually control the operatlon of the bollast control
system's walves to cortect the llgt. Contriouling to the capsizing end sinkipg was the
failure of the mensgement of ODECO to have an effactive program to provide suffielent
training snd familiarization in the operation aof the bhaellesting syslem to pertinent
parsonnek b the OTEAN RANGER and the feilure of the portlight(s) for undetermined
reasons.  Contributing to the lps of Ufe was: the lack of personal thermal protection
equipment for the QOCEAN RAHGER'S crewmembrers for thea effect of hypothermia; the
Aiffieulty of Wonehing Uiabonts and lifernfts from the OCEAN RANGER in the severe
witvt and Sew eonditipns; and ipadetquete equipment goomcd the raseue vassels for
recovering persons from the ses undet adverse conditions
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RECOMMENDATICHS

Dying ite nwestigabion of this aecident, the Mational Transportation Safety Uoard
muca the fellowing ravoremendations on Joly 8, 19827

-=ta the .5, Ceast Gusrds

Regquire that gll UE. mabil affshore drilling units that opecate in waters
whese hypotharmia can grently tedoca an individual's sarvival time sarry
an grpasure sait for each person oo boasd, simidac te that reguited by
46 CFR 94.41-5(e). (Class [T, Priorvity Aotion) (M-3E-30;

Slatus --The Coast Guard hes niligted e regulatory project o require exposure
suits on cartain eommeraial vessels, ineluding all 1.5, (lag MODD's and thase foreizn oz
MODU's thet operate on the outer continental shelf of the United States.  The
tequirermenta for éxgosure Syrts woukd not apply e any MODU cperating salely in watars
betwasan 35% nopth latilyde and 35% south latitgde, ar oo the oeter continental shelf sauth
of 38" north latitude, sinae the water temperature in these areas is usnelly abhove G0°F
{15,3°). The recoamendatizn has been elassified "Upen--Acseptable Aetion,” based an
the proposed eegulntory action.

—-ta the Decan Driling and Dxplorabion Cobtpia:

Provide all your mobile offshore drilling units that operate in watera
where hypgthermia can greally reducse an individual's survivel time with
expoaure saits for each person on boerd, similar o that reguired by
46 CFR #.41-5(c). {Class L, Priority Setion) {M-52-36}

Status-- On May 18, 1988, ODECO prdered expoesure syits for 150 percent of the
persong sboard their offshore drilling cigs, regerdiess of locatipn. By July 19832, a2l
QLDECO drilling units i eolder waters had been egtlpped with exposire suils and thea
remaining drilling unils had been provided with exposore suits by November 1983, The
tacantinends tion has been slassiflied "Clesed-—Acceptable Actlon”

--t0 the International Association of Jrilling Contrastors:

Recommend {0 ity members that they provide exposure Sdits for each
oerson on board mooile offshore drifling units wheeh Gperate in waters
wherd hypothersiis can greatly cedues on individuely seevival Lioe,
similar tu} that required by 46 CFR 04.41-50c). (Class T, Priority Action)
[M-E2-37

Status-—-The Internstional Asseelation of Drilling Contractors hes not ressonded oz
of thia date.

As a pesult of its iwestigation, he Motionsal Transportation Safety Board wada the
following recommendaiions:

——to the U.5. Coast Suerds
Cxpedite  the promulgation of regulationa  regardine parsoonel

gualifications and mabning standards [or mebile offshare drilling units.
(Class @I, Priority Action) (M-83=5)
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Renuire that the master and the persen-in—charge of a mobile sifshore
drilliog unit be Yecnsad nnd thal their licenses be endorsed as qualified
in mobile offshore drilling operations, inchiding knowledge of LS, Coyst
Guard regulations, stability characteristics of mobile gifshore drilting
unita, the operation of ballasl aystems on maobile pffshore drilling units,
and the ysa of lifetaving equipment peculiar 1o mobile affthere drilling
units. {Class IL Priority Action) (K-83-9)

Require that the person-lh=ehargs of 0 mobile offshore Arilling unit alsg
be & certifionted Jifeboatman. (Class IT, Priority Actiont (M-£I-10)

Require that the station bibl on mobile offshore drilling units Wdeatify by
name the certificated lifehoatmen required by the 0L& Coest Guard
Certlficate of Inspectlon. §Cless 1, Friovity Action) (M-85 -117

Frovide puidance to officers-in-charge of marine inspection which
relates the manning requrement for certificated lifeboatmen on &
MDY to the size of the lifledoats end the number of monmarine orew
ebourd a4 mobile offshose deilling unit and not to the mode of operation
of the unlt. (Class I, Priority Aetion) (M-33-12)

Require that o cootral room opecator on sell-propelled snd nonseli-
propaled semisubmersible mobile affshore driling units be eertifle=ated
or licenzed and be qualified in the stability charaeteriztics gad bollasting
procedures  of mobile ofishgre deilling wnits and Az A cerliflicated
lifeboatman. (Clazs IL Prigrity Agtiont (M-B3-13}

Require that the operating manual for a selfpropelled or nomsell-
propalled spmisnbmersible mobila offabara drilllng unit inelude pondanaee
regarding: (1) aceidental flooding of empby or partially empty lower hall
eompattments or tenka and the appropriate eoantermeasares; {3 any
Limitgtiens in the functigning of the balazt pumps dug tg ftrim or heel;
and {¥) precautions for praventing doewoflosdlng [nto chaln ieckers frem
wave petion. (Class 11, Priority Setion) (M-83-14)

Bevisa the stabilily standard for semisubimersible mobile affshorc
deilling units to include the capability of the drilling units to survive the
Hooding of any two pdjaeent lower hwill compartments or tanks aml Lo

mwp oul any of the lower hull tanks after the assumed flooding.
fmlﬂ;ss . Frmr[tj.' sotiony (M-33-13)

Urge that the International Maeitime Organizetion review and amend or
axtend, as necensary, the [ollowing pertieulars of its 189789 Code for the
Construction and Equipment of Maobila Gifshore Drilling Unibs {MODU):
{1] the stebility standard for column stabilized units to inclnde the
capability of survivieg flopding o any twe adjasent lower hull
eompuriments of (ks and Lo pump vut sny lower hull tenks after tha
assumed fooding; (2} requirementa for lifebopt launching systemns an
MODWgy (3} ine]usmn v the lifesaving rteguiretwants for MODUS
assignmant at all times of a suitable vessgel capable of retrieving persons
from the water wadee severe weather conditions; and (4} inclusion in
oppergting manuals guidanes on the aceidental flooding aof emply wor
partially empty lower hull compartments ar teoks on column stabilized
}.mlts and the sppropriete counlecmeasures {Claws IL Priority Aetion)
M-E3-16
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Evaluale the suitability of currently spproved lifebost, Lfergft, snd
other launehlog systems, such sz free [ail lifepoats, wnder severe
wepthar conditiohs on moblle offshore  deilling units and  reguire
modifipations i cuerently oppreved =yotems pre found (nadaquate,
(Class 11, Priovity Action) (M-85-17)

Determine whet caused the buovaney chambees on the QCEAN HAKGER
liferafts 1o separate and  upgrade LS. Coast  Guard  liferafd
apecifications, aa necassary. [(Class W, Priority Action) {M-B3-13)

Review current Coast Guard instrdeons regarding approval of lifevaving
equipment to determine if adeguate saferuacds exist o orevent
equipsent [rom heing approved before the orototyos has pech approved
and make appropriste modifieations, if necessary. [(Class 11, Priovity
Aclion) {M-33-19}

Hagquire thel 1 suilable vessel capable of retrieving persons from the
waier under adverse westher comditiong, he asaigned to all U.E. mohile
affshore drilling units at all times for the purpose of evacuating
personnal [rom the onit in an emergeney.  (Class I Priority Aetion]
[s-23-20]

Eztablish & system o detecmnine when Cectificates of Inspection aof TL5
vessgls are alrout to expire And 1o notify owners accordingly, (Class 10,
Friority Aetica) (M-33-E1)

wanecl the propesal to amend 46 CFR LOT.26%2 which would diseoatinuo
reinsgpections of mobile offshore deifling units in imternational sertca
ard wiibdraw the oolicy guidanes Gt suspended reinspoeclioos of mobile
offshore drillings wsoits in interastional serviee ms of January 7, EPE3.
{Class U, Priocity Action) (M-85-22)

Evaluate the adequasy of existing standards Ior portlight installations in
Jallazt eonteal rooms and other eritical Iocations o esdiimne of
semisubmersible  mobiie  offshore  drilling  unite and  require  that
inpdifinations he made, if necessary. (Class I, Priority Aotion)
LM-Z1-23}

--ta Qeean Drilllng and Exploration Compasy:

Require Laat the stotion bill on ONECD mobite offshoere dritling units
identify by neme the gertificated lifeboatmen reguired by the D.5.
Copst Guard Certifizate of Inepection. (Class L, Priority Action)
LM-51-24)

Foquire thit oll pezular and relic masters and the petsons-in-siasee be
fully instrueted and qualified i the aperation af the ballast aonirol
ystem ol sondsabmersitle mobile  offshors drdling unit ie which

uwsgizned. (Claas [, Priosity dotian) (M-331-23)

Define jn deteil the nonindustrial duties and reepomsibilitias of the
master and the person=in~charge on all QDECO mobile offshore drilling
units in eli modes of speration, (Clazs I, Prioclty Setloa) (M-E3-26)
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Define in detall the oecassary qualilicatiens for ballesi control oo
aporatars on QDECD semisubonersible mobile offshore drilling units, wad
require that the gualifications be met and that potcntial control eoom
opurators altand 4 steaility school befors being ssgigned to 4 MODD as &
oonlral ream operstor. (Cless I, Priority Actios) (M-33-27)

Reyview and revise the ooerating manuals for self=propelled and nonself-
propelled  gemiadbmersible mobile offshore drilling  wnits to inclede
general guidonce on the duties of Dallagt eontrcl room operetors and
sneaifie guldanee regarding: (L) accidentsl Nooditg of empty o pertially
erply  lower hull rcompartments  or tanks and  the appropriate
counter measures; (21 amy limitations in the furctionings of the ballast
pumpa cue ko trim or heel; (5] srecentions for preyentling flooding inta
chain leckers from wave getiong {4) the effaot of random zeas: on L
drilling unit's tall peried; &nd (3} duties and resonsibilities ol ballase
montral rogm operatars. (Class IL Priarity Aotion) (M-83~28)

Inatall a petmanent peaping system to dewater the ¢hain lockers on all
new and exisling mobile offshore deilling wnits.  (Cless T, Prioeity
Action) {B-83-29)

Include in the cperatinz manuals for semisubmersible mobile offshore
dArilling unils detalled soeratlig iestruetiond for amergensy operation of
the baliast system in the event that the primery contrel systam fails.
{Cluss IT, Priorily Action) {3-83-3d)

Tostall intacpzl dralt gauges witn direet readouts in the hallast econtrol

rooms on semisubmarsible mebile offshore drilling wnits. (Class 1T,
Priotity Agtion) (M-EI-31)

Establish procedures to ensure thet mequests to the L5, Couast Guard far
rencwal of T35, Coast Guard Cerctificates of Inspection are initiated in
time to avoid lapse of U5, Cowmst Guand Certificates of Inspuetion for
maobile affshare drilling units, especially thoze cperating in international
service, (Cless B, Priority Action) {M-81-32)

Eztablish proeedures to ensura that U3 Copst Guard appraved Lliferafts
are sorvicod only at approved servieing fscilities.  (Class U, Priority
Action) (M=-83-33)

——tg MOBIL 30 of Cangda, Lid.:

Hequire that wessels engoged sz stondby boats for mobile offshore
deillitg? units be aqulpoed with apparatus for resovaring peraoas fram the
water under adverse sea conditions and that the crews of standby boals
bo provided with ciposure suits designed for reseue operations. {Class I
Prioeity Metion) (M-23-24)

Revise the Contingensy Plant and Emergency Proeedures Mamual for
mobile 2ifshorc drilling units 1o include B detailed disastor action 3lan
for heavy weather damsge similar to the disaster motion plans for fics,
explosion, ar eailigicn (Class IL Privcity Sotlon) {A1-33-35)
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~-tg the Ammerican Burenu of 3hipping:

Revise the stabllity eriterls cenhtAined in the Rules for Duilding and
Classing Mobile Offshore Urilling Unitz to require that semisubmeraible
mootle offshore drilling units include the capebility to sucvive the
flocding of any two adicent lowar hull compartments or tanks and to
pump out eny of the lower hull tanka after the asumed flogding.
{Clazs 11, Priority Aption) (M-832-14)

--t& the Internationgel Asserintion of Drilling Contractors:

Recommend thet memdrers reyiew Lhe spitpdility of Tilsbonrt, liferalt,
and pthar launahing systems =N mobila offshora driling unita uandeor
sevurg wedther conditiong, and promoda the deyelopment of lmproved
launching systems il the currant gystems ure Mound inudequate, {Class 1,
Priority Aetion] (M-83-37)

BY THE HAITONAL TRANBPORTATION SAFETY HOARD

/8! JIM BURNETT
Chairman

/8f  PATRICIA A GOLDMAN
Yipe Chricman

i FRANCIS H, MeADAMS
Me mber

/sf  G.H. PATRICK EURSLEY
Member

fof  DONALD T EHGER
Membar

Febrmary 8, 1943
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APPENDIXES

APPENDIX A

GLOSSARY OF
TERME USED IN THE OFF2HORE DRILLING INDIRITRY

Drilk string or 4l pipe. The heavy seamless tubing wsed to cotale the dreill ait
and 1o airculate the drilling fleid,

Hung the pipe, hung off, or heng off, The process b which B jaoint connecling
Twa lengtha of drifl pipe 2 brapght up into the BOP styek 1/ and dismannested.
See figare AL

Lower pipe tam. The iowest of four sets of rams in the BOP stack. The lower
lhras pipe rams are capable of olosing Around the A1l pipe and holding the
entire weight of the dril® string. The woper cam ot shear fram has blades which
sre capaile af pulting the drill pipe when clesed. See figure Al

Shaorad off the pipe, Instesd of disconnecting a joint in the Jrifl string, the
Arill pipe wes Ut by the sheyr rams io the BOP stack.

Lateral motion off lozation. This means that the lateral metion of the drilling
rig at the sey surfaoce was cHking in angle, megqored from the vertical, of the
dreill string at the ball joinl on the tap of the ROP. 3= figure Al

Muring riner, - The pipe that encloses the drill string, While drilling, fluids sre
pumped down through the 4rill pipe Lo clean cuttings from the bare hole, asol
the bit and maintsin well presiure control. These fluids sre recavered and
teused. The fluids return 1o the drilling platforin from Lhe BOP stack on the
ooean {loor throogh the marine risen,

Hung off, - Ses [2] above,
Hang off. — Sea [Z] abova.

Compensator hoees. - Flexibla noses wsed to carry drilling fleids from the
pumps to tha upper end of the d-ill pipe Joesled i thie derrick.

Derrick. - The vertical steel structure used to support the deill pipe and other
enuipment which has te be raised or lowered during wetl-drilling operationa,
Sen Cifite Al

Middle rams. - The middle set of rams in the HOP stack. See [3) abave,

1/ BOT atack refers to the aquipment pleced on the coean flaor 1o prevant g blow nul or
audden premure releage from the well,
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Darrick S
Compensatior Hoses
Drill String
Spicier l:l'aw::l':—v.,:‘,L
=
'q..

T Rrilling Flatfanm

J At Gap

!

Tansioning Fl:ing-"r '

D

Marima Rigar

Bal Joint

BQP Stack Shear Rams

Upper Rems

Middia Rams Oceen Floor

Figure A=1.==Sketeh showing the relationshlp of some typieal
equipmant used in offshore deilling.
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BiL - The ¢utling luad atl Lthe lower end of Lie deill pipe.

Ceelng.  Tubular steel uecd to Tine the hole and peovide space Cor the return
Tlow of deilling fluids,

Shear rams. = The upparmost rans in the BOP siwek desionee o ocub the deill
pipe. Sea [3) above.

Tensigning ring. - The ring oo the S@eine riger to which the tensionueg wisss
are attached, The tensioning Systech supharts the mariae  wisgr  white
eompensating for the vertizal molion of the MODL,

Spider deck. - The lower deck of the wpper hull under the derrisic.

Heaven - The verticul molion of 4 MODU in s seuswny.

Anchor tanslong. - The amount of sttain i the ahehor moerine wieea boldsw
the MODU in position,

Al gap, - The veetlaal distonrs between the surfues of the sea atd lhe
underyide of the vpper hull
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APPENIMTX B
VESSEL TMATA

Vessel Charasteristics

Fort
Lemgth Oveeql? (Dwver Anchor Bolsters) 40H.2
Length (Bow la Center of Rudder Stock) 393,74
Begn Qverall (Chver Anchor Bolstery) 294.4
Aeem (Mouided) TRE.0
Leptk o Under-3ide of Upger Hull Girdors 130.4
Crepth to Betlom of Lower Deok 131551340
Trepth o Towr of Upper Deck 131.5
Depth to Drill Flooe 175.0
Teepth ta Top of Dertick {About} 3543
Maxiraum Oparatiog Doult (affaat) 80.0
Minimum Operating Drafl (Afleat) 15,0
Maximum Transit Draft an.an

Claaz: Americon Bureaw of Shipping AMS-IAL WM Column Stabilized Drilling Unit
Unrestricted Operatiaon in Floaating Condi tions

Operating Waler LDepth MRated with 1,650 Pt {Thain & 5,600 Ft, Wiee) - 1,500 Feet
Operating Water Depth (Hyted with 2,100 Ft. Chain & 5,508 Ft, Wire] - 3,000 Faat
Tross Tons - 14,513

el Tons - 9,284

Hsplacemneni (ut B0 feat cperiting dealtd = 38,9490 fong 1omnz

Deadweight (at 80 feet operating drafty - 16,408 Long tons



Lower Hutl Tanky

PT 1 und 511
FT 2 andd BT 2
BT 1 and 3Tt
FT 4 anil 8T 4
PT & and &T h
I 6 and 5T s
BT 7 unrl 3T 7T
PT & and ZT A
PT 9 and ET 3
FT 10 and ST 10
PT 11 and ST Lt
PT 1% and BT L2
PT 1% and 2T 13
PT 14 and BT 14
T 15 angd ST L5
FT 16 andd 5T 18

Dpper Hull Tanks

Fuel ol ovarflow

Etegm Generubor Fyel (2§l
Emergangy Generator Fuel Oil
Helicopler Tuel Oil

Fuel Chl Sattling

Fuel O3l Day Tank

Tmbe D11 Btorage

Seit Water

Drill Wuter

Patuble Water

MU Pit No. !

MUL Pit Ho. 2

MTDIT No. 3

M PIT No, 4

Slugging Pit

-g7-

TANE CAPATITIER

Capaoity

Conlenls Long Tong
Bullast 5123
Ballast 959,14
Baliast 8.0
Ballusi R18.8
Mrill Wuter T97.9
Fuel Ojl G576
Esllast &nT.n
Belloat Y106
Brlludl TL,T
Prllaat T1M.R
Bollasat 1O
Fuel il S&T.6
Drill Wuter Ta&T.2
Ballast BLG.A
Builost Blv.g
Ballast 347.5
17.2
)
3.2
18.%
83.4
Ta. |
16.0
112.00
104%.9
ITa.T
105.5
10810
| L
1054
e A |
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Lowwer Part Hull

Fropulsion

Hoam PTIE FT15 FTI3 FT1 PTE BT PTS FTa
Lamll Orill
Yot
Wyarar ator T
:ﬁ PT14 PTIZ P PTA PTE BTa PT?
Fup Fual
L]l ¥
Forwacd
——(
PFropulslon T4 5T12 ST10 ATH iT6 5T4 372
Hoem LT Furf
] oo o il
uadrn a7
1AL 5113 ST 373 31 2715 5T
. Cril Dl
5118 Water Waer

Lowwr Srarboned Hyl

Figure B-1,-=Arrengement of tanke in the OCEAN RARGER'S lower hulls.
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APPENRTHX {0

ABRS STARILITY REQUIREMENTS - 1973

313 Scabilicy

1AL Gereerd

All onots are 1o have posilive stability 10 Gdm #acer 2quilibonm
position, for the full runge ol deafls, whether 85 nperating posion
towing or deilbng afAodr, oF a5 wEENpocEry podsions when raising ur
lrwering. Ly addivioa, all uaits are o meer the slabiliey requirements et
forth bedow lor all applicable operalng posidons.

JARL  Swebrlity Afloar

A fmtact Seabifite AlL unils are to have sufficient stability inghting
abilingd wr Reilsciod e averturning efect of the e prosdueed by 5
steady wind from any horizomal direction in accordancs with the siabilivy
criteda given im 315 fur wtl cperating condiions; afeat, transil and
dnlling. Realistic operiling condmions ate W be evaluated, with (he
capability 1o coptlinde drlling operatons with a steady wind velocily of
nor less than 36 merers per secotad (10 kaods) fow affshore service. The
capability 15 0 be provided 10 thange 1the mede of operacion of the unit
Lo that corcesponding tu 4 severs slOrm condiciwon, with -bl:l:l.-dj" wind
vy al i ess 1an 31,% meles frat secnael €100 ERogs], in W resianag-
Ble swerod of dme. [n all cascs, the hmcng wioed velechics are w he
specified and instrwciions are w be incloded in vhe Opersting Bookle
for chanaing the mode of aperation by redistribution o (he vaniable load
and egquipment, by changing dradls, or bolh. Where Lthe unil is to be
litmred i AYPEraTIn 1o Shelrered et comsslergiion wall be EIvER 10
a reduced wind velacity af won [4ss Thap 23,8 merees per secomd (30 knots)
for nocmal anperanng condinoms

b amape Stokility Al gty ate (o have salbicient ﬁl'.'lhllll\r Lk weith.
stand Lhe ﬂwdmg From the sea wf any ame mam compacimeal which
mdy réasmnably be expecied w be fesadad fos aty aperating condition
which has becn reviewed under 3 abowe. The unil s to possess seff-
cient reserve stabiliey in the demaped condician 10 withstand the addi-
tional overourping moovent of a 258 merers per second (S0 koci} wind
superinnpased rom any directon. [n tbas conditivn, the final watzsline

is 1o be below 1he lower edge ar spy spening chrough = hadh down Ao
Mg iy ake place. The akilay to corpensate dor damage imearresd, dy
pumping out o7 by ballasing oiher compariments, ebe, or by ficonsg
foroes, 15 Dot o be consdered as allevialing the ahove reyguirement, and
i1 is also assumed that cee uom 1s fonting Froc of e g eestiditis, The
detanled pegquicemen b fur dantage stabiliry are andicaced in Lhe applhicab s
sevlion of 1hese Rules for he Lype of wnit under consideratlion
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315 Seahilliy Criterion Under Yind Foooe
MiALl  Fetard Condition

Cross curves ol stability and wind hesling moment curves with
sapperling caleg lalinns are K he I‘.-rEJ:IEI'Ed covetmp 1he full rangs of
aperating dralts including transit condinons. Where dnlling @guepien
i ol the madore et b e B lowered and s1awed. addional wind
beghng momem curves nay ke required and sech dota should cleeely
indicase the posiics: of such couiproent.

Curves o dynamic stibibty simalar e B, 30 are we b puepared
fivr a swffoem owmber of candilicss cavenng, the ranpe of operatiog
drafis. [n all cases. excepd column slabilized units, the area under che
righting moment curvz wr the srcend intereepl 20 dewnflooding angle,
whichewer is l2ss, is to b2 noc less Than 4095 in exoeme of 1he ares viyder
the winzl |I-EE|IIIE rrcobee el e Do The sdre I|rr|i1u|.E .ani._':IE.

Tar wumn slabhized units, the area under the fiEhiing anEnL
curve [ e angle ol duwoaflonding s not o be less dan 306 in encess

~— Faghping qomant

= Haghng . E:';';': lloadng
i .
£ Rmmmﬂ
=
Srennd
IntArcEp
-

frmgha al hacl
Arva fd 4+ B 3 18 &fga [F 4+ O
Fig. 3.1 Dynamic stabulity curve

of thee arei under the wind heeling moment curve w the same Lmnemng
engie. Inyll vases, the nghing moment curve i to be positive over |he
totice Tange of angles froan wpnght to the seecnd nleoepl.

In caleatyling wind heeliog wroments for shipshape hulls the cume
may be aszumed (o vary 85 the cosing funclicn ol vessel hezl, Boc all
ather unils, the curve 35 w be calzulared lor 4 suficiem aumbser ol heel
angles i detine the ceeve.
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Clearance

£1L.1]
In aflvan nperating condicion, the dearancs from the wndesiids of the

Afoqr Condirion

pharform deck stcuctore oo the design draf®t 35 o 1o be less than 60
of the desipn wave beaght plus 1.5 meiess (3 festh Model cest dara or
prowtype experience wall be consmlered in reductvon of this fpure.

LA B
For o= ot aadivicds, cledranoes are vo be io acoordance with those

On-fattom Coxdinicn

specafied For s¢li-clevating units in 4.5.4.

513 Pamage Stahility

In asgesainp Lhe damage sinbelity of cobumn stabihzed dnlling wins
gs required by 3132 1he followiopg assumed damage cooditons will

'PF‘%}’-

Cilumams on the periphery of e unic will be assumed to be
damaged only and the damage will cocur in the exposed poriions
of the column,
Columns which are subdiesded o waletighl comparments by
waterght flas will penerelly be assumed w be damaged within
any onc compartment enclosed by watertight Rats, Where a
wuleright Aat a¢ docated withan 15 meters & feet) of the norma|
operating drafts, 1he damage will be asauened o have ocoomred
in both comparrments above and below the woterlight flal in
Eu:slmn. _ _ )

wlumns, which are divided by bath verical warernght bulkheads
and barisonial wawanghn Aae, will be assueved w be damaged
berween the verdcal bulkheads where the 2egle betwrsen buikheads
excceds 45 degrees. Where the angle baween the verlical bulk-
heads is 45 deprees or less, the damaope «ilk by assuned o have
octurred in both compartments, The vertcal exten of damage will
he B2 uvducared by 2 abwiee.
FPenewration of the columas will assume a depth of damepge of 1.5
mielers {5 foen).
Fuxrlings ire Ao b frealed as damuped when operating st a hght
of iransil eandition in the same manner a5 indicated i 1 throwgh
d ahave.
Al piping, venmlanng syscems, trunks, eoc. within thig cuenc are
10 ko assumed domaged. Posiwe meuns of closure are o be
T:nw‘;d::l 1o preciody progressive Jiuehog A tiher alag sphees,
e 711

APPENTIX
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LIL Operating Booklel

Foreach oni an operaniag bookle 35 to he prepared as a coodiuon

of Clivssification and to the suialodien of the Bunmp, The kwklet o 1o
ot Lhe [ollowing mformation, 83 applicable 1 the partdcadar uan,
acr 45 19 provede suitable gpoidance to the sperating personnsl wilh cegard
o dale opcralion of the woi.

General description of the unit, inclimog expenment results, Lghl ship
dilz. sle.

Fectinent i far each operating sonditan, meluding dasign nading
wave heaghe, battow eondinnn, drafi, el

General arpangemienl showing watestight compartments, closores,
venly, permanent ballasy, ailowa’ls deck Jozdings, ote

Hydrostalic curves oF eqeivatens

Capecicy plan showing capecitics of tanks, conier of gravioes, free
suTfikce correciions, eLc.

Instructicns for aperatiwon of the wil meduding adwerse weather,
changing meds of operation, any ieherent mitalions of cperatons,
eic,

Seakilily o forenation in the fore of maximom KO verans drafl corve
or acher suizable paramaiers based opon compdance with 1be
required intacd amd demsged stabicly smtena

Representative examnpdes of [oadimg condidwns For gach mode of
apecdtion ogether with means for evaluation of ather loading
conditinis
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APDPEHDIX 1}

RCo MODT STABILITY REQUIREMENTS

Subpart T—-Stabfity

F e AL Beabilily; Dedinkidoms.

Feor the purppees of DA EUBEBRFE:

12+ "Marmmal opersiing  coeodiblon™
means 4 condltdon of s onit when
leaded or arraneed for drilliog, feld
Lrpzisit, or poean Lranslle

‘b1 'Bevers atoron cofwdition” mears
a tovdition of & unit when lgaded or
arrangred to withstand the pamage of &
SCTCTE Sarm,

oy Dawndlocding' ™ mdcans W eotry
of aseawaler through wsny  opaning
which canmwt be rapldly olosed wWater-
tight, loie the hull, sup=c=trocture, or
tplumns of Ao widsmaged uwnll du= Lo
heel, L, oF Eubpergenes of Lhe Lnle,

id) “Chownflogding angle" oowne Lhe
atatic angle from Ehe SAlmt seanaber
sucfmoe ob & uniks waterkine ta the
il=l. openlng Lhrpugh which dowm-
Moeilng could eeour. consddering herel,
trirn, Rnd cubmergemes of Che onik
when =spbjected o B wind heeling
moment. (Hm} calcolaked in Boc0rd-
anca wilkh ¥ 1AL

B 1SS Smbllliy repulvimweaixc Gemeral.

Each vnil muse be dealgrned to hade
it Yomni 5 o (2 inchand of v pap-
carentele height 1o the wpright equilib-
rium position for the full ramge of
drefts, whethor ab (ne operating drafl
fpr oavigetion, towing, or Jdrilllog
aflsal, or Bt B temporury Ardt when
chenging drails,

#108,3%5 Tmtset Anbblity requirements

inl Esch umil piuet be designed an
thet the wind heslng momentsa (Hm)
end rightinge moments caloalatad for
each of [ta rormoal operating sendl-
R Al Bevere sbOHH gondbbions,
when plolled on graph 108,305, define
Arens thmt sblaliy lhe eguakblevis [Ares
tAH » [ K] xLAres (H)] where. -

[y X—14 except Lhar If Lhe unlt is
g onlomn smbillzed unit N=13, -

{9y ArTen {A} |8 U= Bres 011 RTRph
100306 under the rlehiing momeot
curre between 4 aOd the saeabd LRkaT-
tept. angle or ihe mngle of hesl at
whirh downfloedinp  would  oocdr,
ahietever arugle ip 1622 and

{3} Arce {R] 1& LAC mrom on §TAph
LM.I0e under the wnd hesling
moment curye betwean {9 apd the
seruand Intercept poEle ar the mngle of
hesl sl which doxnflooding of the
unil would sceur whichevar angle is
legs.

thr Bach rghtlng moment omn #FTaph
104.3k} st e posiilve far &l] Anglea
gredlsr than D andd Tesa than Lhe
second Intercept angle,

{gy Por the purposes of this section,
opstinge Febed with Ehe seatheckight
fioglng  ApgHiances apocliisd in
§108.11dlb; mre nol congldersd =E
opepings thieugh whleh danwnflaoding
could oopur LT they can be rapldlp
clgeed And would onl be submerged
Beluw [he wndls' waterllne polor To the
ral Dutercept wngle, #xcepl fhat ventl-
IRt1om ITniakes arvl outlets for meeshin-
ETY KOACES, rew Hgmnes, and cloer
apacey where venilation B nOreaelly
required ara consldeecd A8 oponings
through which downflopding  could
ovcur regardl=os of Iocelben

(d) Eath unlt must be dealgned s
thit It can be changed Itom onch of its
wermal pproating cobditlans: W o2
Eeyate ptarmy catidlbon within & minl-
noum peried of tboe opndstont with
the oparating mermuel regnired 1in
§ IL1TL.
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Oraph 10%.H4 = 1ptns1 Stability Curvet

far @ Givan

Harmal Dperofing or Ssrare Heorm Mods

Wind hual
mament furva

ky-m 1 -vanl

Farar
infgrenpt

Hog - Mamant

Highting
moment (uUrTE

Sucond
infaree pt

o Lrgla oF hasl

¥ l.Rd  Siabillly on boliomn.

Bach bottorn kearing unil st ‘e
dealgmed 30 Lhat, while aupporten on
1he 2op bpttom wilth Eaotiigs or o kb,
1t conkbinuAlly oxerls & dowmward foree
o each foobling or the mat when zub-
woied to the foreee o weve and cur-
rebt ang o wlnd blowing &l the reloc-
L9 deseribped n § 108 AL1AKF)

FIR3IL Cakulwlion ol wind  keeling
mymenl CHml

‘al) The wind healng momment 1 Fmr
ol & Unlk 1 & Eiven noTTE] apECstlor
roTHALION OF SEvere AloTme ERdItIom 18
the sum 2f the indirdiaal wind heeling
traoents | A1 calralalsd for emekl of
ihe E!p-llﬂl-.‘d wuriaees an the otk Le,
Hil=EM.

thl Each wind heeling mopmeni 740
loual, b paloalpeed aslng 1 rgoatlia
Haky 35,0040, whetcbee

(1) A =wired breeling aoment Tor &0
expeoed adrface 4n the units

deagraas

‘{— Imeamd intarcept
angle

(2 k=023 EDogearsl CEE-=es ™ o0t
(0338 b,/ (I >-Rasks 0L

() p=mwind veloohy of —

i1y 3% melers per sccond "M knods)
for normg| gpermailng condlblouns.

(il 2l.5 owrters per sooond 5100
knnts) for severc storm condilona,

Ciil) 268 mmeeleIs per  Iovond
knace) far datmage conditlons.

47 A —nrolecled ares of BN Exjaioed
ATl on Lie unli;

(51 Gw=helghl coellklert Eur
Ivorm Table LO5 311081

(Bl Ge-ahepe roellklennlt for A"
feobs Tabie 106310061 and

(70 e lne verib=l dlacalice Erism Ebie
center of laleral reslatance of e utr
dep=ater hull o Lhe center of wind
ProssuT: on A7

iCr When calculeblng A" In the
euAtion deseribed 1o paraRTph (b of
this m=ctign—

{11 The projccic arce of cach
column or 1eg, 17 Lhe unit hae cplomns

M

A"



-O&-

far leph, couml mob logfoede shielding
Bl L A !

12} Each area sxpoacd a2 o result of
heel muet o inclvded

13 Ehe peo|ested sres af & clusier af
deck houses may ke wsed inetesd of
the projected arem of each madlvidesl
derk bwmawe In Ll cluster! ane

il The projected men of open trusx
wark may bt calouimied by WBHIng 30%
of the projacied areas of bBdb Lhe
Fromt ko ack xides of CLhe aoeen truias
work mather than by determining the
projecisd ared of each  ALructural
Ioerbeer Of SIE truss woTk.

TaELE 104.31118]. —5 Firines

! i
| M ascnadag

) 1m
al 11
1K) 1
E] 1
. ] 15T
. Hm 143
. E ] 148
. . .. afx) 102
. 1 e .. a5 1.4
LT o R | 26|45, ., ' e o 1.6
125.... e R 187 2 | A .- . Al 143
AR By v o ger g e eee eeees | oo | .. ———- . a0 1gT
L UL ] - .| RO | B i [ L1] 1m
1ML - FTETY - _— oi 1R
A e e | DL, [P Aol 118
Enn ..J 2 | THY . [ L -1 1.0r
L AN | A . L ] 1.7m
L o T T [ N K 1k T R S R R T 140

Morr- Tha """ vabm bn bhic lefis ussd In Lhr sgeefinn descrifed In sercfimn 106 3074E-F cormrgernds In Lhe
malum gf 'he variioal distancs in ewlars Clacll foum b melac xurfux sl Lhe dmign dewil uf Ehr unll o 1the

—odar ul ses ol Lin = A" nhfus oeed |0 CHel gubiish.

TaBLE 10831 1(b). =L Walum

Shiks Lt
Cobndrioad el . =L
Full jmrincs ] iz
CHechfimnbd ... . .. - - 10
= I T 11
nciried sinchrel shapes joaras wuplsa chantals,

e #lc ). ool L 11
Liaka el b ek D S| 1L
Lircher dieck sres | sxprms] hasma srd geroeny) 13
Pied k. | Bl M et O Incies ool .. . . ] 1

HGTE —Th apbel o & on T HEHE W] 1 T dupeliar
demrlped i F LA Y104 COTEEONTE W g MM O OH
provecied Armm “AT ;B sqaren

Fl¥dil Hebmivien of wimet simidlkr
dale

lntast staiity data sbmitiad
under § 107305 of this subohApler
roust econtaln che rpbtivg  eedmenl
rurrad  and  wld  heellng mwnemk
oareea cosoribed in graphy 1 2R of
thix subpart, sach with supporting oul-
cetations, 1or each of the unic's

ikl petRTlng condlUons  wend
Bayare gEOCHL GO tons.

BI04 i16 DCwrange ptabdlily eequlesmsnin,

[h] Exabh vnik muat be dexigmned so
LthAat, while in e8ch o ILE NOCEAL Opar-
AkiNKF condilions and BAweTE AWOTT COT-
ditlans, itg finpl equilihrum amieriine
would remaln beluw the lowesl edge of
ALY opening Ehreugh whish addliiical
Tloeding could aocur T Lhe undt erere
B iscied i Tianecusl y toe—

) Vemeage <avsing  [osting  oe-
seribed Lo §6 LBAA1E Lhrough DM 0!
Bt

{27 A wind hisellog moooent eRlGulat-
o I wmcootdence wth 4§ 10B.3110F
using & wind volecihy of 208 meters
per second {350 koola bk

ib] Each 0ndk ot BAYS & mesrka L
Lloge ol sach plps, ventilalion Byacet,
A0tk 0 cBel compRETMCRL de-
seribed b 4 108351 o § 1082 il any
pardon ol the pibe, weitdIatlon syplem,
47 tremk 18 within 1.5 poters 45 Tt af
tha hal.

APPERDIX T
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B108317 CieHeral
FiLkH Pl A i

Por Lh= purt=i=e of drlerminlog soem-
pllane= willh § 10315 af thie subpaee,
Thoe assUbfpelole dre Hwade thal during
[Irwwd i AT Elve Feaulcing cheange In
the anit's aRteTine—

gl 'k amc 15 ot Anehesed or
manTrl; mnd

1) Mo memmpartmeny om the dnbt s
pallasted or pumped osual to compen.
anbn far the flooding desertibed  in
G4 108310102 228 of Lhix subpratl.

Antringe  alnblity  we-

A10A11% Coampartoenots amumed flosded:

Gemecal.
The individual finngleg of rach of
[0 nOTREA rEmemis dersrrbed in

b LIE.E2 and § IGA.A2Y of thls syBbpart
misk e pssurned Tor ke parpoes of
deterroinlhg catn pllance LITTAL
ELE.AIEA) af bz sakpart, Soanios-
nepe Jinnding af more 1han ores 2m-
Tartment murl b psumed only where
imcdbucbed Lo % 1R 320 abel § 108 3230

H#105.381 Floodime oo self-elermting  and
suwrf=ce Lype anila,

et £ A, s aee twre snik or selE-mle-
vuling nml, 21l coomperbmecls wilkils
1.5 meters (5 (eeli of Che ULl of Hwe
urilt bebweedy Lwd 340 [8CET0 At WakeT-
tlghl oulkbeads, ihe boctom shell. and
the vppermeost eenlineoos deck or
TirsL mpersiracliore deck where super
kbrictuTey woe Jibl=d musl e ssguioed
Lo be aubiecl W dimulbanesis Cloedlng,

[y a1 the mat of & &Ifclersilng
unit. gll eompartmenta of the maot
myst b axsumed ko Be subfecl Lo Soedl-
Vidoad Flood gk

FIEAZE Flowding on ciHumn mdasFzed
unhle,

-ia) Wntertight comparimentn that
dre pyulboard of, oF teaversed DY, B
prEMe which ¢opnesta Lhe vertical cen-
warlines. of che columna on the peciph-
ey ol the umit, eod =ithine 1.5 metees
5 et ol A guter sharfase ol &
=olummh ar ettt on the peciphery of
the anlk, o B2 paumsd 1o e auh-
wek Lo Iooding 5a follews;

[ Whern acolpymn is aubdlvided Ino
Welertight mamparimenls By Horl2odi-
tal waberlbrpbl Fals, 411 carspartisents
m the cxumn wiihin LT mstara B
Teety 07 1@ ueil's waterpine betors

-0g-

damagre musinge flomding must b wa-
remed 1o be subiecl o slmultaneons
Tloadiig.

(T Whan & columt s subditlded into
WaLerLIE bt compartaoents By vepslssal
warciithl Belkheads, cach lea adif-
SEnk CoMAPAFLAETEE mial be araumead
suhjaer b symulignenns flagding [ tha
dirinooe belwern Lhe werianal waler-
Ll bulklimnds, mesxursi al lhe
cilumn pempheey, s equel o e lear
1lacL unee=igrhil? of Lo oduamn pescime
e Ak the dialt whnder codusidecaciob,

31 When a calumt 5 sutdivEded o
waleTlirnl Ccomparkments By wofidon-
131 wRELFEITNT Dgks aTad wOrcica) weier-
11gkt kialkheads, those compRriments
Lhat are wiliiaa Lhe ‘Baunda skencribecl
in pAmgrapls (A2 And wWithiln 15
melers (5 foer) pbf che wnly's walerllne
welare dammag: cawmne Fooding moaac
be nssnmed o be subiecct o slmulto-
neouns flooding.

ik Encli comparfmesl b1 a foollog
mllsy b Bexlloed 0 Be adl et B Iodi-
vidual NMosdlng when sny part of the
campatimeni @ wlithin 1.5 melers 1A
femty of the unit's woterliee beford
domsge tallking Oomdibg.

1833532 Fermenhltws

The calculstlon:s aubtmitied i ose-
cordenee with § 100.3F of Lhis subpart
mnsl zhaw ihe pereablily of each
Japmeme copsidersd b ebee caleulatiors,
The calculsbtlon of each pecTRef bty
nsed Mt glan b ERawm uwniers Lhe
erling used w1\ Taed o Trble 108,335,

TagLE 108, 125 Parmesialy

T Poan by
Lanioe riegl T .oooe mramees sme s LNIL -]
L ==y T T T . LG -
Mmzhreryy PR ... cemn e e . s nAs
Iwvh pfednd e el . ll L

VrOD e

R N L L b e R
* Ll vmlow wenB] gl ok 0 QUEET CLINGRE b rha
UL O

H10R02 Submelasion of doamage siabdibly
dals and calralstionw.

Darnape Eiabliby dets muzt e sube
malrted for approval hefore Lhe onit's
arglnel  mxpeollon lar eerllfeatian.
Thiae dete muet conbain eesldual
Flggkeblg someeent curvas. winkd hesling
Eatnent curved, aTdl plens or skeiokes



showing the wnlt'zs fwal equllibdum
smterlineg, wlth auwppoTiing celcnle-
Llunt for cpch, for cach of the wnik's
normnal  apemaling conditions  and
AeVeTE mLoMm condillebks These Adska
must ehow compliatee wick § 108210,

1188387 Sumhility teaL

in] Fxoepl na provided In parspriplo
ic) of Lthis section, the owter of & anlt
musk—

{11 Conduct g stabllity btesl of the
unil to datermine che location of s
aenber of gradty and lghtehlp s
alpceinent; and

12) JSutmit the results of ehe tesc fur
appruval hy the Cosst Guard before
1he unit'a orlgiom] Inspeinilon for certl-
Thegtlon,”

thl A anthoreed Cosst Guard rep-
reseftetive musl be present al smch
mt-:m iy et canducled under Lhin seg-
E

() A& atakdlicy tedt s bt required for
2 unlt If the owner provldes the Canxt
Zuacd with the Coast Quard spptineed
remulis Gf a simblily iest of & 3luber
unlt ahd the Comnmendant delermines
that teliable stabflily informetilon for
the vnit nol teated is Obtaina®le from
the et resuléa of the slater unit,

PI1OLATE Plens and inforwnmtion reqolnesd
ml the staility Lo,

The vemer of 8 unkt soat provide
Lw foThewing plane and miormetkns to
the auihuorlzed Cnoext Giugrd Tepre-
scnltetive prior to the wlabbtity wend;

[ TaiMltn.

(b) Curres of form.

I Cwpaclty plens shoewlag cAppcl-
tiex mnd verlizel and longitudinal weo.
ters of grwvlty of alowage Bpaces and
tankn,

{4} Tank smunding Wpbleg.

‘o1 Db mark Joendlons.

if) Clemersl sITangement plam of
deckx, tinkde, and inner bottoms.

k)] Inboprd and guteoard prorlle.

th) A romplete 15t of mAlerlal oe
rguipmeeqt Lo be tnstalled ressoyved, or
relpcated mfter Ahe Lesk, incloding the
walght and Txatlen of vaeh iem an
thr Hst-

A ateBllity |=tier 31 et by 2he Caeek
Tkt 34T apporeval af the Lesl Traubts poc
af e Inhprmeklin requbed bn p 009,131,

AipE 133 SnnhllMy temt preparsilonn

The Inllowlng prepecaklon: must be
made Delore condurling g ateDHETY
heAr:

1o The cinit mpd e B2 smplebs wa
braclbcatle al th+ Lime of 1he LeEr.

() Fach LenK musk be edher empiy
and dry or (Uil and Wittt aic pock-
RLE, exsT that B lonk oy B pattiel-
Iy ML 1t kb Comrandaet (G-
delermloes Lhat compilanes with thls
Iefjliremenl |s impracticable and thpt
ihe effect of pactinl fiHne o the Loeh-
ikon of ehe CeTiler of gmvity and Lhe
displacement. 0 Lhe ubilt mn be aopy-
rairly delermined,

(el A dunnage, Lools, ael obther
LLeme eXEraneres 10 Lhe compleie tinit
st be TRemoved Tram LhE vnit.

(d) The watet depth =2t the moDELbg
sie mutl provide ample Clearance
agRinEt Rraunding.

1e] Eath mooring Jeme moast e wr.
rarged o that It does not interfers
with the frea Inclinablers gf the gmit
thiming bhe test.

N The drmlft dnd swis of rotst|omn e
lerted For the bedl mmust be {hoae 1REL
resll in Acreptanie accuTany In oloa-
Inting Lhe units displacement and In-
tmllon of crnter of gravIly.

(g] At Lemat rwe wesks prior to the
drte af Lhe Less, B #lanlliky ta=l prooe-
dure muoki b suhmlited for ApDrowal.
The pracgduce mush include;

{0 ladenriticallon ai the weil kb be
Trxied.

{2k Data and Jocktlsy al the best

i3 Inclmang wreight dake.,

4} Pendulum loemllona pred Lengtha

(3] Approximate depft wnd teim of
the unit.

(6} Candiclon of cach ANk

1T Batlmated [toms b0 be Imatalled,
remoyverd, oF relocated afier Beat, Lie
cluditg the weight sned location of
rach tarm

() Schedule of eventa.

RINR%S]  SeahliHy tAp devimtiom.

Tha sutlwrized Coast Torrd cepme
aeTIBtive preseml a¢ a slablllicy Lest
may mnllow p devlalon Irom ihe eg-
fulrtmeot nf § 03357 of this subnart
Il ne decermines that Lhe devialipn
wli1 mat. gllect t198 mecuracy of Ehe bt
reaulia-

APPENTHX D
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Chapier -Coaw Guord, Depl, »f Transpartatica

Eur,

VIS ILelkcapler Jusilaee

103 3L Fingsl LolJaac.

112383 Hrevenlion of odl pal lotbon.

115 385 Upe of aula pilel,

Arvenpa s A—HNuvigstion wnd Veapel Timpes-
tlam Circnlar Mo S-TE—[Repeeban  ond
Cerlilicallon af Exsing Mabele Ofishore
Orulog Thnlta.

AlprHoniers Sare. I AT Stex 413 J4E [T RO
RE1; e, 3, B2 Srpl. ML, g amended (48
ua.s J8%, BE thd, ma amends=d C#f
U3.C. 35 e LD, 15 Stal, 134448 TS.C,
q95;; BR.A. 4425 g amendrd cde U SO A0
RE.A& X, ek wmendsd dl LS C 40T R,
1400 o amendsd (46 S b M Sinal.
123 WEITEL 4110 RS 34, wd a¥nendnd
148 1L.5.0 413); A.8. 446F g peoended 4B
D8.G. 4248y 1. 1.0 R Sl 4% o uar.
1011 me. 4. 87 ek HED 143 W30 LIIMd0:
. Hibkll, A Sk RIT e TR L.
laaHb K Lix 48 CFH LA48h 1 ared inkEL

ganxce: COD T3-251, 43 FTE S0006. Deee. 4.
1B7A, wnlera olheTwhe: nwurd.

Svbpard A—Ganerol

B109.100  Applicatsbity-
Mo wmit may b operated wndes FL

coraplies with the requlations m bhls
onrt,

L. I3 Heguiremeols of e Inlermme
tiomed Convanteon Tar Salaly of L ol
Saep, 19EE

Mo self-propelled unit of more than
M gromy Loms mey emberk on B bo-
Leccemlicnal vornge unliss [L B essoed
Lhe appropriate Convenlion cerLifleatbe
a3 deserieed in §% 107401 through
107417 of Lhle Eubchapter.

IO Thesignatiuem »f master or prrson
13 “hAFPs.

Toe awier of & ondt o hid kkent
Bfhall desigrnate an nditvidual to be the
mAsker 0T Rerson I chaergo of the umk

HidD 1 dd Reaponmibhitles of meaar o
perman in charpe,

tu) The mesler o perFon LN chargs
2hall-

11 EneEnre thal Lthe proviakoma of the
LCrridficate of Inzpaoction are sdhersd
e, wead

2] B [kl cophizant of e poovl
Fons 1 the opecaclng uaiual requived
by b LOB1Z21.

th} Wothmr In s BULPATE shall be
torvrued as imitipr the master or
perata i1 charge, Al hly own nesponsl-

3184121

mELLy, from dlvaring iIroen LRe Toune
preacried in ihe Gerkificate of Insper-
tlon of LRINg such Biens RS he dreme
necassary & prident Lo assisn vesrin
IT iREreEs ar {GT OkhEr BMEEgRmry can-
dLEHnE.

f1m.121

(6 Al cHeet3AlNE (aRUAL BlUsL Da
brepaved Cor each unlt.

1b) Fiaelhy nperpling mana] maat be
anprovéd by the CromumAndrnl (£r-
WM T

e} The opeTating Manusl must con-
tain guldance far the sale operation of
the untt under normal end emergency
condltions,

idr The pperallog manoul ioukk oo
taitl e tnllowing focmalloo.

111 A gencreal daecpipbinn al Lhe unil,
inciucing (RhiRRIp data,

{3 Drafn for eaeh operaliog mads, In.
oluding dedigh, Lokeflng, wave bedght,
and dvafil.

£d) Gennme]l arepngrment showing
watrTtight momprtmentks,  clomres,
vents, prrmeeent bollact, sod ollee-
able deck loadings

4 Hydrostatle curved or  eqahs-
METILE,

(5 Caupecity plnn showing capasities
o Lienbn, cenler of gravity, free surfece
cormecticths, ard ingtrweglons Top apply
By Lhetn.

W Inatructions for the pperation of
the unlt whille—

(i)' Prepacing fur the pesssge af a
pevere dberm, Includicoy the sgacifle we-
Loy anad apperoaimabe Jenglh ol Lisoe
pectasary b9 AlbAkn edch level of pre-
P reAn s anud

[ii} Change of opermbing crpdition
icluding pregacatlong prior ko mak]og
B JOSMVE.

7y Stabillty indornoation  asctog
forth  eximum KOG versus  dral
ugve, ar othor peramcters, besed
wpon compllance with (he inlact and
darnaged slability erlterin,

(Ar Exdrsies ol ioading owsIbLiobs
lor sech mkde of operaclod, apd B
mesns or cvalustlon of other Josding
cundit lons.

(3r Inherént limitations of cparation
fur =arch opecalamg munde.

(103 Oeners] guldaliee arWl precal-
tons reparding unlut=nolonel ooding.

paraling maswel.
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APPENDIX E
EXCERPTE FROM CANADIAN QT AND GAS DRILLING REGULATIONS

Srongby Crafr

12, 015 A syiable dlandby Cralt dhall be pronvided Jor &
drilling operatugl 45 d micans of evatusbing peraonnel feam the
drill a11c.

11] The srandhy cralt =eferres? 40 in aukaectwn {B) chall
bpve pfficient capacity and squipmend 10 guacpate a1l perenn-
nel [ream the drill ante.

19, Every arandby craft chel 6 2 wsded shall b equimmesd
with
{u) apgrgved hfe-rafls suffcient in number L accommedate
AW per cent al the normal camplement of che atandby cafi;
Lb] life jackcets 1ufT-ciehn L nwm bae 30 atoommioddse HEk per
conl wl the normeal camplenend of 1hs aandby craft
L=t 2 manirum af
(] Mowr il bucys with Jimes,
[Lit 1wg climbiog nets, and
[} four Te5cue ks, 2o
[ firdl aid supplics it quantitest suitablc for the reaiment
o
[i] o1 least ten persgns having eafensive woomd degres
bruems,
i) A0 leadn Fioe persams having aHm ar leg frasiures, and
Db Bl leay Five perooas sulfering foodn hwpachermia.

Begquitersnts for delld log undts

2T 1) Every dollng onit ihall be squipped with ai Jeosd
Pwnd emichosed powered atcape captubs or soevival craft or
pamaination of capewles acd evalt o sufiioen aumber s thar
thedr combise! capacty B capable of aeeomomodating all the
persony nermally on board the drilling wnic.

{i] Whers practical, one-hall of whe capaules and crail
reflerred by in subsection {11 shall be locaced on one 5ide of Lhe
deilling wmit Al 1he balance oF Lhe capsubes and crafi shall we
loeated om a different side of the dnlling onit.

15 Fwery |:|ri]|1n.; unit shal| be squipme=d wth a Iighlaw:'rgln
manoergRble pawer s bl

FUBNN El.ll:r:,' drilling w7 shall

{a] be eguipped with inflainble approwed [ifecrars in surli-
vient nomber 40 lhzl their combined @pacily is capable of
acenchmadaiing 411 the persont normadly on beaod the drili-
ing wmit;

(B} have an adequales means of lawunching =l survival ar
lifesavimp craft on e drilling unil aod of embarking persan-
el imeor Lhemo,

[} carry &0 leass ton appraved bife- buoys;

fa] carry & lefe-fagkel for each porson o Ward 1he driling
umii;
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Le) carry lafa-packens ) esch soevival cralt embarkacan
S1abion sufimcot il muoksr fod the ywsa of al seel Lwemy-
five per cent of the personngl capable of beitg deoominodal-
ed un the aurvisal cref in addition 1o the regUanements in

paragraph (d}

U carry a suiligierm number af work vans Far 1he wee of a1
lwatn Fifty per cznl of the peckees doatally on hoard Lhe

drilling wnil ¢ any fimez and

(g} b cquipped with a me-Lhrowing applience and twelw
diracrcas signale.

Merearolagie st Forecages

.o AL On the request of the Chief, an opersior shall

provide facilicsed aml :quipmem capable of abaerving, measur-
ing and recording Lhe enviremmeniat condiliems apd the effec
that thest condmions hawe on the drilling opermtions gL any
drll rile that ip ansbarc o7 on an ice plal form.

IZ] Where drilling operalion: ace eamried oo affabore, Lhe

aperatar shali

(@) obeain. during the period the aperatiors are being car-
rieg oe, furecans of melearchgical candityms, ingluging ice
mavemenls, cach day anpd each tiaee during the dav when
the cond-ithans Chanjs suledaotial ly, and

i&h enaere thot the dridling wait o cquipped with facilitie

und euipmeni fof abserring, measuring aod recording
£i) eavi roniorenLal comdilians, and
Lii] Lhe pitch, rall and heave of (e drilling unii.

Contimpency Flais
5. (1) Fwery operaler shall ensuee tha contiegency plam

haug bt#n Tarmulaned asd Lhal equipment is gvailsble 10 cope

with sny f[cretreabls emergeocy mtwaiian dering a dr-li:ns
pragram, includimg

Cad & s&riwy iAQUEY 190 0r LHe dealh of amy person;

(4 e enagar fire;

Lrd 1he ks ol or demage (o suppt cealt,

1) 1he ks ur duablement of 2 drilling writ o 3 dnlking fg;
[e) 1he laas ol weil cunirod;

(F1 arrangemenrt for the dnlling of 2 relief »ll shauld such
Become mecesEary.

£¢) hazarda unique to1he sae of the drilliog aperarcn; and
Cd sl e of rdl or orher poliutance.

[2} The plans refarred 10 in subsection (13 shell provide Tar

voordinalion with any exiding Txcat o nplional conlingency
plans.

(X3 A copy af the plans referred 10 im subgection (1] shall be

(o} ccadily swccwnble ar cach dnilling dg and on each
d!'i]lin,g unil Whete d:riih.n,; ceralions are bemieg oarried out;
and

(8} on Lhe request of che Chisfl, aubmingd to Lk Chier.
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