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Early in the New Year a diving operation was conducted in a Norwegian fiord to
denonstrate the ability of divers to weld underwater in depths in excess of 1000
feet. Unfortunately during preparation for the wel ding denonstration a diver
lost hislife at depth. This accident was i nvesti gated by the Norwegi an Di vi ng
I nspectorate and their investigation showed that the wel ding techni ques were
in no way invol ved.

After the investigation the Norwegian Di ving | nspectorate gave perm ssion for
the denonstration to continue. However this perm ssion was retracted but
perm ssion was given to recover all the heavy equi pment fromthe sea bed using
divers. This was done successfully.

In the interest of advancing diving know edge and techni ques the conpany
concerned were keen to continue the denonstration and requested perm ssion to
conduct diving operations within UK territorial waters. They showed t hat
scientific and work-up trials had al ready been conducted to the depth of water
in which they intended to operate and that, on other diving operations, they
had al ready | ogged 14, 400 man hours in saturation at the 1000 foot depth range
i n support of open sea constructions. Three hundred and thirty hours of this
time were enpl oyed with divers perform ng various tasks actually in the water
In my opinion this had already verified the procedures and the ability of the
divers to work safely at these depths.

Fol | owi ng di scussi ons wi t h t he conpany concerned, and t he vari ous UK gover nnent
departnments, it was agreed that there was no sound reason why t he denonstration
shoul d not be allowed to continue in UK waters.

It was considered that a successful denonstration of the ability of divers to
produce a pi pel i ne wel d i n dept hs of 1000 f eet woul d be a si gnificant step forward
in underwater engineering involved with the oil industry and would be of
consi derabl e inportance when it conmes to the devel opnent of oil and gas
di scoveries in deeper waters around the world and, as you all know, this
denonstrati on was successful

At the back of ny mind was the occasion, nany years ago, when a diver lost his
life at the very start of a major deep diving experinment and because of this
t he whol e experiment was cancelled. |In my opinion this delayed the progress
of diving and eventual inprovenent in diving safety for nany years.

M nor incidents, near m sses and dangerous occurrences continued to occur in
the UK sector in 1978 at a |l evel not unlike that of previous years but, we were
all extrenely pleased to acknowl edge, in Cctober of |ast year that there had
been a conplete year in the UK sector without a fatality. |If only to prove one
must not be conpl ai sant, at the end of Novenber, there was an i nci dent in which
two divers lost their Ilives. This particular tragedy occurred during the
application of a conparatively new technique of diving from a dynamically
posi ti oned vessel

The enpl oyment of t hese vessel s on pipeline work, or work i nthe close proximty
of an installation where the seabed is covered by the various accoutrenents of

13



the trade of offshore oil exploitationis extrenely attractive. In many cases
t he enpl oynent of an anchor nooring systemis either undesirabl e or inpossible.

However, it is clear that diving operations fromadynami cally positioned vesse

nust be carried out withinthe safety envel ope of the di ving system the vessel,
dynamic position system and the prevailing and anticipated weather and sea
condi tions.

Bot h t he Norwegi an Di vi ng | nspectorat e and the UK | nspect orat e have been tryi ng
toanticipate the problens involved with di ving fromthese vessels andonly | ate
| ast year the UK i ssued a gui dance note drawing attention to the probl ens of
a single acoustic system It is a fact that we are all still on the | earning
curve with this type of operation

Qur efforts in investigating and assessing the safety paraneters of this
particul ar techni que have naturally been increased by the unfortunate tragic
happeni ngs recently. The UK has nowinitiated a research project to perform
arisk anal ysis study of diving fromdynam cally positioned vessels. The object
of this analysis being to: establish paranmeters for the design and operation

The study will take into account and advi se on requirenments for redundancy in
thrusters and screws, propul sion nmachi nery, power supplies, sensor systens and
i ndi vi dual sensors and conputer hardware. It will also consider the design
requi renents for conmputer software and wi | I make r ecommendat i ons upon t hese and
on operating procedures to be adopted in relation to such facts as operating
inthe vicinity of fixed structures, both surface and subsea, the proximty of
anchor cables and wires, changing the ship’'s position both laterally and in
asmyth while diving operations are being performed and the liniting weather
conditions. In addition it will study and make reconmendati ons concerning on
board and diver comuni cati on systens.

The results of this project will be published as soon as they are avail abl e.

The conti nuous process of anal ysing the facts and fi gures gat hered fromacci dent
reports and investigations is showing little change and human error still
continues to head the list at about 50% However, | nust stress that when
quote “human error” | do not mean just the “diver’s error”. Human error covers
every aspect fromthe human invol venent in the nmanufacture of equi pnent right
t hr ough t he whol e process of divingto the actual maninthe sea. W have started
a punch card recording systemin the UK as a neans of collecting as mnuch
i nformation as possible on accidents. One nust however renenber that the end
results are only as good as the information that is put intoit. Eventually
it is hoped to include all this information in a computer

One particularly worrying aspect in the North Sea in 1978 was the fact that 3
di ving bells were dropped for various reasons. This once again generates the
al nost continual debate on “to have or not to have slippable weights”. It is
a fact that nore divers have lost their lives through accidental slipping of
bell weights than those saved. Because of this sone conpanies have fitted
addi ti onal external keep pins or chains to bell wei ghts which require the diver,
inthe event of an emergency, tol eave the bell and to renove t he external safety
devi ce before returning and cl osing the bottom door or doors before actually
slipping the weights.
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UK | egi sl ation requires a nethod of recovery in the event of a main wire break
and providing there is at |east one additional nethod of bell recovery (for
exanpl e, recovery by unbilical or guide weight wires) the external pinning of
slip weights is acceptable. However, diving conpani es nust take into account
t he design of the bell system For bells that sit off the bottomby the by the
application of an under slung weight or those that stand on, but clear of the
bottom by the use of |egs or sone such device under sone circunstances it is
acceptabl e to have external safety devices. Were the straight forward bel
suspensi on technique is used it nmust be appreciated that if the bell is dropped
on the bottomthe divers my well be unable to |eave.

It woul d seemsensi bl e to ensure that where slippabl e bell wei ghts are enpl oyed
as a neans of energency surfacing, the slipping procedure shoul d consi st of two
positive actions neither of which can be carried out accidentally. It is also
desirabl e to have an i nterl ock between the slipping device and t he bottomdoor
to prevent slipping with the bottom door open

This automatically | eads t o anot her practice that appears to be creepinginwth
sonme conpani es, and that is the practice of renoving the bell bottomdoor when
operating in saturation diving. There are many attractions for doi ng this and,
general |y speaking, it is acceptable when the storage depths of the divers is
seabed dept h.

However there is increasing activity at the inspection and mai ntenance rol e,
much of whichis carriedout at i ntermedi at e dept hs and di vers ar e bei ng sat urated
at these depths. A dropped bell under these conditions with only an interna
pressure seal ed door could be disastrous. Prevention nmust surely be the first
Iine of defence.

Al'l of these probl ens suggest that a newl ook at bell designs nay be desirabl e.

During ny talk | ast year | told you that it was the intention of the Governnent
to introduce a new unified set of diving regulations therefore tidying up the
present situation which included 4 different sets of statutory instrunents.

The proposed regul ations will apply to all diving operations whilst at work,
bot h of f shore and i nshore, including those carried out by enpl oyees of the Crown
but not, and | repeat not, to sport or amateur diving.

The new proposal s include the | egislation which the offshore industry in the
United Ki ngdom have accepted and learnt to live with.

Wthin the proposals there are certain points which tighten up the activities
of thediving“inshore” but, inthelongterm it is hopedit will not only inprove
diving safety but introduce a career structure for people involved in the
i ndustry.

Some difficulties are being encountered in trying to cater for “scientific
diving”. One of the biggest problens has been to define “scientific diving”

Long termfuture investigations

The Chi ef Scientist of the Departnent of Energy, Sir Herman Bondi, has set up
an Advi sory Group on t he t echnol ogi cal devel opnent necessary for the progressive
repl acenent of man under water in the long termfuture. The Advisory G oup has
been set up to advi se on the research and devel opnent support necessary to assi st
t he devel opnent technol ogy required for underwat er engi neering to nove t owards
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t he progressive repl acenent of man underwater by renotely controll ed systens.

| believe that we all support the policy that if a task can be conpleted
successful |y and econom cal | y underwat er wi t hout subj ecting nman to pressure it
shoul d be done that way. | would agree that this should apply, in particul ar,
to very deep water. | do not know where the economically break point is but
the present state of the art in deep diving and with the introduction of helium
conservation systens | woul d esti mat e that manned di ver i nterventi on underwat er
will continue to be economically viable down to depths of 1000 feet for the
foreseeabl e future.

H story has al so shown that “non diver techni ques” have provi ded an excel | ent
source of diver enpl oynent.

Currently in the North Sea manned free sw ngi ng submersi bl es, sonme with diver
| ock out facilities are being used. The capability of this class of submersible
has i nproved a great deal in arelatively short time with advances in battery
technol ogy, control system underwater navigation, lighting and view ng
systens, and vehicl e design. However, the happenings in 1978 suggest that the
mar ket was over suppli ed.

Subrer si bl e operations in 1978 inthe North Sea were not wit hout their incidents.
Early in the year a two nanned observati on subnersi bl e becanme foul ed on the sea
bed but was safely recovered after several hours. Early on Christmas Day | was
informed that a two man non | ock out subnersible was foul ed i n about 400 feet
of water but, fortunately the nessage cane through at 3 o’ cl ock i n the afternoon
that the vehicle was safely recovered.

There was very little activity by the one man one at nosphere type subnersi bl es
during 1978 but | anticipate that this type of activity will increase
considerably in the future.

Remotely control |l ed vehicles are beingusedinalintedway, mainly inthe task
of inspection and these consi st of:

(i) tethered and untethered free sw nm ng vehi cl es;
(ii) tethered bottomcrawl i ng vehicles; and
(1ii) towed vehi cl es.

Some have denonstrated a capability to performinspection, survey, and sone
recovery tasks. However, general acceptance of the RCV' s as such have not been
fully achieved in the oil industry.

Di ving Safety Menoranduns

Gentlenen, it would be very wong of nme to conclude a diving safety survey of
operations inthe North Sea wi t hout nmenti oni ng saf ety nenoranduns t hat have had
to be issued.

I ndi vi dual diver carried deconpression neters are extrenely attractive for use
by divers carrying out inspection and mai ntenance of structures. However, we
had to draw attention to the fact that some neters avail able on the narket are
not necessarily safe for this particular diving application

In February of | ast year it becane obvi ous that there had been t oo many seri ous
“near msses” as a direct result of using electrically heated undersuits. W
had to say that these suits were not to be used in the British Sector unless
the control circuit is so arranged that adequate electrical protection is
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provided to m ni m se the danger fromthe failure of theinsulationandfromover
current.

Some concern has been expressed on the subject of “diagnosis of deconpression
si ckness”. W have drawn attention to that excellent section of the US Navy
Di vi ng Manual headed “Pati ent Exam nation”.

The fact that the seais sonetinmes very rough and that it i s necessary to secure
equi prent in a seamanli ke manner al so had to be pointed out.

The fact that this has been necessary may wel | refl ect on the standard of diving
supervisors and this | intend to | ook into.

Di scussions on the desirability of having a hyperbaric |ifeboat for use in the
event of ship or installation evacuation continues. W still believe in the
UKthat, withthe state of the art today, the application of “prevention” backed
up by a “flyaway” capability and a shipto ship “lift off” capability fills the
requi renent of providing “every reasonable practicable precaution”

During 1978 we al so had to drawthe attention of diving conmpani es and equi pnent
manuf acturers to various defects in equipnent. In every case there was arapid
response fromthe conpani es responsi bl e.

| also found it necessary to draw attention to the activities of some “diving
consul tants”

I would now | i ke to touch very briefly on the research projects which we are
supporting.

The investigati on of unconsci ous episodes in divers and nmanagenent of diving
acci dents conti nues.

I nvestigations on anaesthesia at high pressure is progressing well and
successful trials have been carried out under controlled conditions at
equi val ent depths of 1000 feet. (This work is being done by Dr CR Dundas of
Aber deen University).

The i nvestigationinto safe thermal conditions of divers is also continuing and
I hope that by this time next year one woul d have sonme very definite results
to report. (This particular project is being carried out by Dr V Fl ook al so
of Aberdeen University).

The i nvestigationinto diver fatigue at the work site has been broken down i nto,
first of all, thetechniquefor nonitoringthediver. Itiscertainlyinteresting
tonotethat, withtheinformationthat we have today, there appearstobelittle
nmedi cal reason for restricting divers’ activitiesinsaturation, |length of tine
in saturation, and nunber of saturation dives per year

Car bon di oxi de retentionin divers and hel i umbr eat her war ni ng devi ces ar e bei ng
i nvestigated by the Adm ral ty Mari ne Technol ogy Est abl i shnent. Dr MW nsbor ough
of the same establishment is responsible for producing tables for oxygen/
nitrogen saturation

I nvestigations into electrical safety underwater continues and | hope that in
the very near future we shall know the areas in which we have little or no
know edge and will therefore know where to direct future research

As | toldyouearlier aresearch project has been generated to cover the probl ens
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wi th operating divers fromdynam cally positioned vessels.

Finally investigations still continue into the long termenvironnmental effects
of diving. This is going extrenely well and certainly, at this stage, there
is no reason to anticipate serious future problens.

The results of all these projects will be published when the projects are
completed and, if any particular point of safety arises during the research
period this will be published at once.

As you know from some of my statements in previous years | sincerely believe
that we should aimfor harnonisation of all diving safety regulations in the
of fshore industry. | still believe this but | think that a word of warning is
per haps necessary. M idea of harnonisation is not the production of detailed
| egislation. Too nmuch detail can only lead to a restriction in progress and
the delay in the introduction of new techni ques.

I shall certainly be taking a keener interest in the 1LO and | MCO committees
in the future.

Finally |l cantell youthat the Englishtranslation of the Norwegi an Regul ati ons
i s now avail abl e.

EYE TESTS FOR PENGUI NS

Penguins are well known for their ability to “fly” underwater and catch fish,
the mainstay of their diet. Because of their expertise at such aquatic
manoeuvres, it has been thought that the penguin eye was optically adapted for
underwat er vision, suggesting that their vision in air nmust be greatly near-
si ght ed.

Fi ndi ngs by Dr Jacob G Si vak of the School of Optonetry, University of Waterl oo,
Ontari o, Canada, however, appears to refute this theory. |Inpressed by the
ability of sone penguin species to recogni se individual birds on land and to
travel great distances over featureless ice using celestial navigation, Sivak
decided to test the aerial and aquatic vision of penguins. Bl ackfoot penguins
were given a series of intensive optical tests, theresults of which showed t hat
the birds’ eyes were well adapted for aerial, rather than underwater, vision.
Si vak al so noted, however, that the penguin eye has a very flat cornea, which
could function simlarly to a skin diver’s mask, reducing the far sightedness
that is usually introduced by subnerging an eye designed for aerial vision.
St udi es of addi ti onal pengui n speci es (rockhopper, gentoo, ki ng and Adel i e) have
indicated a simlar pattern.

(Reprinted by kind perm ssion of The International Oceanographic Foundation’s
SEA SECRETS vol ume 22, no 6, 1978).

Update on NSW Oyster Health continued from page 12.

who are drawn fromt he ranks of Sydney’s public servants and are all vol unteers,
are covered by Governnment sickness and workers conpensation benefits. The
suspect bat ches seemt o have been uncont ani nat ed when assessed by chemi cal tests.
The article concludes with the corment that despite the well-publicised support
for the oyster fromnenbers of the St ate Cabi net, includingHealth M ni ster Kevin
Stewart, the industry has only just managed to regain the public’s confidence.
It will be a great relief to nmany oyster eaters to know t hat however ill they
may get, the chemical tests were satisfactory!
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