“LOST BELL” | NCI DENT: SURVI VI NG HYPOTHERM A

Based on information provided by Warton
WIllians Tayl or Diving Contractors

ABSTRACT

The unbilical of a bell (SDC) operating from
a wel | equi pped vessel began to | eak gas while
the bell was at 515 fsw, and ruptured during
rai sing procedures. The bell wre renained
intact. Duringtheraisingof thebell it |ost
pressure dramatically at 165 fsw, relief being

obt ai ned by urgent lowering to 400 fsw. The
two divers trapped in the bell reported that
they were cold and shivering but the true

severity of their hypot herm awas not appr eci at ed
until after therescue. Ship/bell comrunication
difficulties were experienced. Survival was
the result of the high state of training of all
concerned and t he avai l abil ity of two Survival
Kits in the bell for each diver. An inproved
(Mark I'l') 2 WSurvival Kit isreported. Rescue
was af fected by Conex divers operating froma
bell lowered from another ‘diving ship,
transfer in a strong current being nade
possi bl e by a swi mline between the two bells.
Post - deconpr essi on hel i copter flight to shore
was f ol | owed by a si npl e knee bend i n one di ver.

THE | NCI DENT

At approxi mat el y 10. 05 hours on 21.1.81 t he 2W
Superi nt endent visitedthe di ve shack t o check

t he progress of aroutine bell dive toinspect

a nmooring over 500 feet deep. Dive platform
was the well equi pped W Stena Seaspread. He
noted t hat the unbilical wi nch had 2 bars “up”

pressure set to counteract the tendency of the
unbilical to pay out as a result of the very

strong surface current (2 knots on the port

bow). Wile this was being discussed it was

noti ced that gas was escapi ng downstreamfrom
t he panel and bubbl es were seen t o be escapi ng
through the noonpool, though these were
difficult to observe because of the wave
action.

A message was sent to the two divers, both of
whomwere in the bell at this tine, toinform
themof this | eak of surface supply gas. They
repliedthat their onboard gas had just cut in.
As the bell was connected to the job and the
t ool basket was adj acent tothem one di ver was
instructed to | ock-out on onboard gas to stow
the TV caneral/cable and black Iight/cable
clear of the bell, in the basket, while the
ot her took the bell out of nption conpensation
into constant tension and pulled the clanp
wei ght off the seabed in preparation for
aborting the dive.

As the crane began to recover the basket cl ear
of the bell aloud noise together with a sharp
shudder was felt in the dive shack. The crane
driver inmmedi ately stopped haul i ng up when he
felt the shudder. At this precise nonent the
colour TV monitor went dead. |t was connected
to the canera in the basket. The diver was
urged back into the bell and a seal was
obtained. As the swimline was still attached
he was al | owed t o | ock- out agai n and renoveit.
He was abl e to report that the bell-unbilical -
basket were all clear. A seal was again

obt ai ned, one of the divers being seen to
indicate this to the bell rmonitor at the
preci se nonent that this TV nmonitor and the
communi cati ons went dead, the internal and

ext ernal gauges dropped off to zero, and the
urmbilical started to nove up as the tail
pressure of 2 bars took effect.

The Superintendent ran to the noonpool and

felt the main unmbilical. It was very sl ack.
The remai nder of the unbilical was recovered
in order to clear the noonpool for the
communi cati ons transducer. After several
attenpts contact was establ i shedwi ththe bell
and the divers were inforned of the plan to
lift them stage by stage, to 165 fswso that
t he st andby surface di ver coul d make a vi sual
check of the situation. The bell depth was
checked by i nterrogati on of t he Xbeacon onthe
bel I . Wen the bell reached 165 fsw
conmuni cati ons were very good but the surface
di ver was unabl e to see the bell and was swept
of f his intended route fromhis basket to the
bell wire. Having regard to this difficulty
and the fact that the vessel was on dynamc
positioning with thrusters running, this
di ver was recovered onto the ship and given
therapeutic Table 5. Two nore standby divers
wer e made ready should they be required. By
this tinme the bell had been at 41 netres for
about 20 mi nutes. There had been sone | oss of
pressure ascribed to cooling of the bell gas
but now there occurred a sudden | oss of bell
pressure, which the divers thought was a | oss
of seal and so demanded an urgent | oweri ng of
the bell. This descent was stopped at 400 f sw,
where the divers signifiedthey were happy to
remai n. Conmuni cations were difficult and
careful choice of all questions was required
to enabl e short clear replies to be nade.

I nviewof the changed situation, forinitially
the situation seened nerely to require the
wi nching up of the bell, it was decided to
request assistance fromthe M Uncle John,
whi ch had a diving systemand was rel atively
nearby. An energency control centre was set
up on shore al so. The divers were now dressed
intheir survival suits wi th enmergency onboard
battery packs supplying power for the bell
scrubber and lighting. Two hoses were nade
ready, one for gas (4% and the other for hot

water, it being intended to |ower these
attached to the bell wire for an energency
hook-up tenporarily, the transducer was

recovered and a sodasorb drumput around it to
act as ashieldfromthruster and surface noi se
i nterference. A slight inprovenent in
conmuni cati ons was obt ai ned. The bell was
sl ow y brought up 10 f eet but the divers call ed
and urged “all stop!”. Shortly after this a
bl ack and white TV canera was | ower ed down t he
bell wiretoascertainbell attitude (vertical)
and provi de additional Iight tothe divers. A
strong current was observed, nade visible by
the rapid plankton fl ow across the screen.

It was arranged wi th the Uncl e John that a swim
I'ine woul d be run down the bell wire and the
ot her end passed to t he Uncl e John and t her eby
to the rescue bell to enable it to |l ocate and

the divers cross despite the current. The
enmergency bell evacuation cross haul wireis
run to starboard and would not serve, so a
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surface diver was used to under run the
intended swmline to the ship’s port side.

Inorder toviewthe swmline whenit arrived
at the bell the TV canmera was recovered and run
down t he port gui de wire. Wenthe Uncl e John's
remote controlled vehicle arrived near the
crippled bell this swimline greatly assisted
t he Comex divers cross over toit. The gas and
hot wat er hoses were | ower ed down t he nai n bel |

wire to the bell. The Conex diver, after a
del ay caused by the strength of the current,

took a spare gas rig (AGA nask) and hot water

with DU fittingsonit tothe bell. Anmessage
board was used for comunications before
entering the bell. The Conex diver reported
the two bell divers to be “in high spirits”.

He sprayed hot wat er around themto sl oW y warm
themthrough. A second rescue di ver canme over

and after observing one diver for 20 m nutes
judged himfit to be escortedover tothe safety
of therescue bell. Duetothe current andthe
fact that the Uncle John's bell man now had 3
rigstotend, sone delay occurredwhiletherig
was untangl ed and taken back for the second
di ver.

The divers were transferred under pressure
aboard t he Uncl e John and exam ned by a doct or.
The bel | itself was recovered and t he probabl e
course of events established. It is surmised

that the strong current had drawn off an
excessive anmount of bell unbilical and that
this had snagged in at |east one place on a
number of possible snag points. The tool
basket had been lowered through a |oop of
snagged unbilical, effectively putting a

conpleteturnroundits wire. Chaffing of the
outer fibre covering of the unmbilical occurred
due to the friction of this wire as the ship
heaved. The initial |oss of pressure was due
to a hole wearing in the gas hose. The “bang”

heard by both divers and the surface crew was
probabl y t he TV cabl e snaggi ng and t hen parti ng
when t he t ool basket was rai sed, and t he act ual

severing of the unbilical was al nost certainly
caused when the basket was raised the second
tine: the SW. of thecraneisratedat 15tons.

Thi s snaggi ng expl ai ns why nei t her t he bel | nor
the surface experienced undue tension on the
unbilical, as the only excessive |oad would
have been bet ween t he t ool basket and t he poi nt

where the unbilical was trapped on the SALM

The bell’s internal depth gauge valves are
connected to the surface gauge via the
urmbi lical andit was throughthislinethat the
bel | depressurisation took place, the |oss
being linmted because the severed unbilical

trailed below the bell during the ascent and
only becane apparent when bell pressure
exceeded anbi ent at the open end. It was not

real i sed that the gauge val ve was open. From
| oss of servicestotransfer under pressure was
11 hours.

MEDI CAL  COMVENT

The di vers reported at debriefingthat they had
experienced fairly severe and uncontrol | abl e
convulsions in their arns and |egs. These
spasns occurred with no regularity and | ast ed
between 1 to 3 seconds, the affected |inb
suddenly jerked violently, uncontrol | ably and
wi t hout warning. This appears to have been a

hypothermia effect. The growing ability of
both diverstoignorethe coldastinm wore on,
suchthat towards thetime of their rescuethey
were rather unconcerned about it, is an
i ndi cation that they had suffered severe heat
| oss and wer e nuch worse of f thanthey real i sed
at the time of their rescue. It is suspected
t hat had rescue been del ayed anot her hour t hey
woul d have both becone unconscious, which
woul d have greatly increased the probl ens of

rescue. Inlinewththe North Sea practice,
they were airlifted by helicopter after the
conpletion of deconpression, the usual

prohibition of flying for 24 hours not being
applied to helicopter flights. This nmay be a
factor inthe devel opnent of a sinmpl e knee bend
i none of the divers. The diver who had t o work
the conmmunications suffered nore from heat
|l oss than his conpani on, because he had to
change fromthe foetal position they adopted
to conserve heat and get his hands free from
the survival pack. This matter has been noted
and the Mark Il Survival Kits have sleeves
(insulated and retractable).

DI SCUSSI ON

These divers survived because the positive
safety factors which had been deliberately
built into the diving procedures outwei ghed
the negative environnental factors, the chi ef
of which was heat |oss. Those invol ved
prepared for possible energency situations
through the provision of survival kits and
practice drills, they were alert and rapidin
their recognition of and response to troubl e,
of good norale, and willingness to call for
additional assistance at the appropriate
early stage. |t cannot have been al together
easy to request the assistance of another
di ving organi sation. The response of the
Comex diving organisation simlarly
denmonstrated that their personnel could
undertake a difficult and unfamliar rescue
task under adverse conditions, one which
required the co-operation of two diving
platfornms. The availability (and use) of two
survi val packs for each diver was critical to
their survival, thoughthis was not appreci at ed

till later. Had the trapped divers not acted
socorrectly toreducetheir heat lossinthis
helium atnmosphere, or acted in a panic

fashion, the outcone of this incident would
have been a double fatality. The incident
reveal ed the need for inproved conmuni cation
backup facility efficiency, surface/bell
contact assisting both situation assessnent
and mai nt enance of noral e by all parties, anew
avenue for the operation of Murphy’s Law (an
open gauge) and the val ue of survival suits.
The new 2WDi ver Survival Pack, the Mark |1,
will meet the problem experienced here of
increased |oss when operating essential
equi pnent (retractable insulated arms wth
mtts) and unit to reduce respiratory heat
| oss (thermal regenerator). The practice of
al  owi ng hel i copter flights soonafter | eaving
deconpressi on may require cl oser eval uati on.
That this full description of what occurred
was made freely avail able for publicationis
an excellent sign of awareness that diving
saf ety requires publication and di scussi on of
pr obl ens.



APPENDI X

2WDiver Survival Kit Mark 11

Presentation: The kit is vacuumpacked i n two
strong PVC canvas satchel s which incorporate
a w ndow showi ng the representation of the
contents and dressing procedure. The
conpressible itens have been selected for
their recovery properties after such packi ng.
Tiecordsarefittedtoassist ininstallation.
Closure is by sealed zips.

Contents

Ther mal Undersui t
i ncreases confort.

Survival Bag. The Holofil ™ bag has a full
harness fitted to hol d the di ver back onto the
seat in a slouched forward position, away from
the risk of fouling the bottomhatch. There
is an inflatabl e seat cushi on and wat er pr oof
back and bott omsecti on. External (retractable)
insulated arns allow the diver to work yet
remai n i nsul ated. Bag and harness are sized

plus towvel: dryness

for divers 54" to 6’ 6".

Breat hing System integrates thermal
regenerator and CO, scrubber. Dead space is
only 0.05 litre. Testing at Robert Gordon

Institute of Technologyisreportedtoshow95%
heat recovery in heliox at 300 m The oral
nasal has been selected for maxi mumconfort.

Consumabl es. A high energy pack ensures
energy balance and 1.5 pints of water is
supplied to offset dehydration. Also, four
sanitary bags are included.

Trai ni ng
It is vital that emergency equi pment be used
properly. A video cassette recording is

avai |l abl e on request.

SPUMS SCI ENTI FI C MEETI NG 1980

THURSDAY JUNE 26t h

DECOVPRESSI ON SI CKNESS SESSI ON_ ONE

Dr John Ml ler

My first case history is about a young | ady
of 22 who was on a package deal holiday from
Switzerland to the Cari bbean who was di vi ng
at about 100 feet. She sawa big fish which
surprised her. She shot towards the surface.
She was hel d by her conpani ons a short while
at about 70 feet and then she went to the
surf ace. She arrived on the surface
unconsci ous and needing artificial
respiration, she was al so paral ysed. She was
taken to the nearest reconpressi on chanber
and r econpr essed. She regai ned consci ousness,
but she was difficult to deal with. She was
very slow in nentation and she was still
paral ysed. They did as nuch for her there
as they coul d by treating her with one of the
short oxygen tables. Then they tel ephoned
us and we made arrangenents for her to be
shippedtoour facility. She was reconpressed
at Duke and subsequently nade a fairly good
recovery. But she still had sone residual
par al yses of her hip, which has taken about
4 to 5 nmonths to regress. It is fairly
typi cal of what we are doing.

This girl had both a cerebral air enboli smand
pr obabl y deconpr essi on si ckness. Thenmjority
of the cases that we get fromthe Cari bbean and
the Bahamas are a mixed type of |esion.

Anot her one that we had was a young wonan
taking an instructor’s course. She was
supposed to be doi ng a si nul at ed rescue where
she was the victi munconsci ous on the bottom
of atwenty foot tank. Another student was to
go down and give her a breath from his
regul ator, then support her airway and take
her tothe surface. He hyperinflated her | ungs
wi th an al mi ghty push on his purge button and
then managed to support her airway by pl aci ng
his whole hand around her |arynx. He
forceful ly dragged her to the surface despite
her protests. She was reconpressed in the
chanber there for her cerebral air enbolism

She was a little slowto regai n consci ousness
so they stayed | onger than 30 mnutes at 165
feet. Inthese circunstances they shoul d have
used US Navy Table 4, but they used an
“exceptional exposure” deconpression. This
gave her deconpression sickness which they
then treated inadequately. She devel oped a
recurrence. They did that five times, with
each recurrence getting worse and worse.

Eventual ly they shipped her to us. She
required a very prolonged treatnent indeed.

I want to talk about the elements in the
treatment of decompression sickness.
Reconpressionis the standard thingto do, and
the ot her things that are inportant are oxygen
and fluid therapy, adequate tine an depth and
then the use of specific pharmacol ogical
agents.

Figurel isasinplemn’s approachtotreating
a di ving acci dent, particul arly deconpression
si ckness when you have reconpressionfacilities
avail able. It has provedtobevery effective.
I includedthe possibility of havingunlinted
reconmpression facilities avail able, but nost
chanbers do not have unlimted capability. So
there are cut off points along the way to go
into. Either you have synptonms occurring on
the surface after a dive or at depth during
deconpressi on. W generally regard synptons
that occur at depth as being potentially nore
serious than sinilar synptons which started at
the surface. This is because a patient who
devel ops synptons at depthis not nearly as far

into his deconpression as a patient who
devel ops synptons at the surface. That is why
you go through a conplicated system of

calculating the time between dives and the
various sort of categories that you can get
into for a second dive during the day.

The synptons can be painonly, linmtedonlyto
the joints, or invol ving other organs as well.
The other organs are generally the central
nervous systemand/or the lungs. Usually if
one has sever e deconpr essi on si ckness i nvol vi ng
the lungs, otherwi se known as “the chokes”,
unless that is treated very rapidly the
patient will die. | donot knowof any patients
who have spontaneously recovered from the

chokes. This is not true in nost ot her cases
of central nervous system deconpression
sickness. It is true in a nunber of cases of

cerebral air enmbolism Regardl ess of what you
do they do not survive.



