SAFE EVACUATI ON OF DI VERS UNDER PRESSURE (O fshore operations |ocal Energencies)
Commander SA \Wr ner

Legi sl ation

The offshore Installations (Diving Operations) Regul ati ons 1974 Schedule 1 para 4

(9).
The Merchant Shipping (D ving Operations) Regul ati ons 1975 Schedule 1 para 4 (Qg).

The Subnari ne Pi pelines (Diving Operations) Regul ations 1976 Schedul e 1 para 4 (g).

I nt roducti on

H story has shown that under rare, but often traumatic conditions, it is necessary
to evacuat e an of fshore install ation, a barge, structure, vessel or a ship. (During
t he period 1955-1974 there were 70 nmaj or nobile rig m shaps and 20 minor nobilerig
nm shaps worl dw de).

Evacuation can be necessitated by fire, collision, extrene weather, blow out, etc.
It is essential that the possibility of such energency be considered first with a
viewtomninsingtherisk, and second to devel op a pl anned response t 0 an ener gency,
should it arise. This paper is an appraisal of the possible enmergency situations,
and outlines sonme of the essential features which operators should consider.

THE RI SKS

Fire

Fire can occur on board an installation or vessel at any time, therefore it is
necessary to have the strictest fire precautions in operation at all tines. Dueto
the particular risk to diving installations, consideration nmust be given to siting
themwith all essential equi pnment inside a deluge area, or inclose proximtytofire
hydrants. Consi deration should al so be given to the possible use of fire protection
screens. |n ships, consideration should be given to the siting of diving equi prent
in areas not generally recognised as high fire risk areas.

Col I'i sion

Even with sophisticated navigational aids, collisions at sea do occur. Strict
adherence to the rules for prevention of collision are especially necessary and
efficient patrolling of restricted areas is sinmilarly essential. Special careis

needed wi th ships coming al ongsi de as part of their business when divers are under
pressure.

Weat her

It is well known that North Sea weat her conditions are anong t he worst, nost extrene
inthe world, and there is a very short weather warning. However, given a warning
of i npendi ng bad weat her, consi deration shoul d be gi ven to del ayi ng t he comrencenent
of saturation or | ong pl anned deconpr essi on di ves. Good comuni cati on bet ween di vi ng
supervi sor and vessel or installation managenent i s essential. Consideration should
al so be given to producing a procedure whereby deconpression from saturation
commences i f the weather deteriorates to a given state and i nmedi at e et eor ol ogi cal
forecast shows that rapid inprovenent is unlikely (ie. Sea State 7, Beaufort w nd
force 8, or whenthe vessel isforcedtolaytoweather anchors or head for a sheltered
haven) .

Bl owout

In the event of a mgjor blowout at the seabed it is possible that the surrounding
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area wWill becone so aerated that normally buoyant hardware could sink. Further,
al t hough a bl owout presents avery highfirerisk, providingafire prevention system
is maintained, a normal surfacing safely schedul e nay be possible.

Al t hough bl owout can represent a major risk to diving operations, throughout the
hi story of of fshore oil expl oration and expl oitation there has only been one occasi on
when it has been necessary to evacuate divers, either operating or under pressure.
There have been at | east 50 occasions when an installation or vessel has had to be
evacuat ed. However a serious bl owout represents an extrenely hazardous situation.

Good comruni cati ons between drilling operatives and the di ving supervisors to ensure
that diving is not undertaken during operations involving high risk is essential.
(Such things as: bal l asting of sem -subnersibles, rig work-overs, drilling
operati ons when enteri ng known or suspected hydrocarbon zones, etc. should formthe
basi s of conmmuni cati on between the drilling operatives and the diving supervisors).

Evacuati on Techni ques

It cannot be stated too often that a response to an energency situation will never
be as effecti ve as preventi on of the situati on. However, an emergency situation coul d
al ways occur and emer gency procedures and possi bly speci al hardware nmay save |ives.
The undoubt ed fact that all di saster situations cannot be catered for shoul d not del ay
actions to cater for an appreciable fraction of the eventualities.

Several possible nethods of evacuation under pressure are under consideration and
a few general conclusions should be considered.

Evacuation by Diving Bell

It may be possible to evacuate 3 or perhaps 4 divers under pressure in a diving bell
by transferring the bell to another vessel.

If a rescue vessel with the necessary lifting gear, with deck chanbers and with
conpati bl e bell -mati ng syst ens, can be brought al ongsi de, the transfer coul d be made
relatively quickly enploying the transfer under pressure technique.

In the absence of such a vessel it may be possible to float the bell away fromthe
installation or vessel at risk.

For this method, the buoyancy and stability of the bell inthe water, as well as the
aut ononous |ife support and tenperature nmaintenance systens, are essential as well
as nmeans of recovery fromthe sea.

The techni que of |aunching the bell into the sea and the actual position of entry,
nmust be considered. (It is no good just slipping a bell into a nmoon pool, neither
is it acceptable for the bell to be slipped fromany height.)

The actual freeboard from the diving conplex to the surface interface nust be
consi dered. For exanpl e sone barges have only a fewfeet freeboard whereas a pl atform
may well have over 100 feet.

Evacuati on by One/ Man Chanbers

Under |imted circunstances the transfer of nen ni ght be made i n i ndi vi dual chanbers.
One m ght consider the possibility of a store of one/ man chanbers equal to t he nunber
of divers under pressure, being kept available so that with, the appropriate life
support, these i ndi vi dual chanbers coul d be evacuat ed t oget her wi t h ot her personnel.

Alimted nunber of divers coul d possibly be transferred usingthe nedi cal evacuati on
chamber currently being fabricated.
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Evacuation by Purpose-Built Safety Chanber

It is clear that a major linmtation of all rescue nmethods is the tine required to
operate the rescue system and the nunmber of people involved in the operation

Since energency situations will frequently arise rapidly, the nmeans of rescue nust
be capabl e of rapi d depl oynent by t he mi ni numnunber of peopl e. This basic requirenent
has givenrisetothe concept of specially desi gned chanbers withrapidly di sconnected
attachnment to the mai n conpl ex, the chanber accommmobdati ng t he whol e t eam of di vers.

Consi derati on of sea state, |aunching techni que, buoyancy, stability, Iife support,
heati ng and neans of recovery apply as for the diving bell.

The stability inaseaway of a purpose-built rescue chanber m ght possi bly be achi eved
by the planned application of external buoyant insulation

A “float-of f” technique for such a chanber shoul d be consi dered.

Cener al Consi derati ons

It is not intended here to devel op the engi neeri ng concepts nor discuss the merits
of the various evacuation techni ques. Two overall points should, however, first be
under st ood.

(a) There is evidence that increased attention to preventative neasures may
be nore cost effectivethan speci al evacuati on systens. This topicrequires
careful and systematic study.

(b) One effective evacuation technique is in effect a transfer from one
conpressi on chanber to another. An essential requirenent for effective
use of any evacuation technique is therefore that a dive systemshall have
conpati bl e (standardi zed) | ocking-on facilities.

Pre- Pl anni ng bef ore Energency Evacuation

Legislation requires that provisions be nade in diving rules in respect of
evacuat i ons. It is recommended that the following overall circunstances be
separately considered in these diving rul es and gui dance on appropri ate response be
gi ven:
Prevention
What are the particular risks in the diving operation from

Extrene weat her ? Fire and/ or expl osion? Col l'i si on? Bl owout ?

What comunication would vessel or drilling managenent or others have been
established to communi cate particular risk situations?

What neasures can be established to mnimse the risk from circunstances noted
previously.

W1l the proposed energency action place the divers at even greater risk?

Itens requiring continuing awareness

What is the weather forecast?

What support vessels are avail able and what tine would be required for their
arrival ?

Where i s the nearest conpression chanber facility andis it conpatible with the
system on board?

CONTI NUED ON PAGE 45
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the services of a skilled dermatol ogi st.

Future treatnment requires the use of a hypoallergenic nask and nout hpi ece. This
statenment requires arecomendati on. Wile there nay be others, | have been wor ki ng
with Di ck Bonin, President of SCUBAPRO who has been aware of this problemand has
wanted to hel p, not to nake noney but to assist in naking diving nore confortable
and pl easant. W had tal ked about nmaki ng t hese products fromsilicone rubber, since
inm specialty | have seen this material (Dow Corning Medical Grade Silicone) used
i n thousands of cases and have never yet encountered an allergic reaction. (This
is part of nmy speciality of Plastic Surgery). | had also talked with the president
of a scuba equi pnent manufacturing firmabout elim nating nmercapt obenzot hi azol e and
di scovered that he already had i n his inventory a gumrubber nmout hpi ece that di d not
contain this clinical irritant. It was tried and found to be hypoal |l ergenic and |
recomend it. O her nasks made of silicone rubber are available and | feel they are
hypoal | ergenic and | recomrend them

I nconclusion, | wishtoobservethat anyindividual withany kindof allergic history,
who is diving or planning to dive should consider the purchase of silicone or gum
rubber nout hpi eces and nasks.

The aut hor of this articleis a Plastic Surgeon with 13 years di vi ng experi ence, NAU
Certified, D ving Medicine, and a nenber of UMS since 1968.

* *x * *x * * *x *

The article by Dr John Al exander, which first appeared in PRESSURE (Feb 1976) is
reproduced by permi ssion of the author. It is one nore rem nder that nothing is
entirely neutral and innocuous under all conditions. Divers are renminded of this
fact whenever they hear the words ‘Inert Gas’ applied to Nitrogen, Helium etc.

* * *x k* * * * %

SAFE EVACUATI ON OF DI VERS UNDER PRESSURE Conti nued from page 48

| nedi ate response to | ocal energency:

I's the probl eminmediat e?

How rmuch tinme is avail able to make decision on evacuation?

What nmen are avail able to assist?

What power is available to assist?

Does the weather forecast suggest that a conpression chanber can be safely
| aunched into the sea?

Evacuati on

Evacuati on under pressure nust be classed as the ultimte energency, the enphasis
bei ng placed on “Prevention”, “Continuing Awareness” and “Inmedi ate Response”.

Thi s paper i s circul ated for consul tation. Theincreasedavailability of diving ships
in the North Sea may well help to inprove the chances of safe evacuation under
pressure. In turn this my lead to the need for standardi sed mating techniques in
the long term Constructive conments, proposals and reconmendations will be very
much appreci ated. Address for correspondence: Conmander SA Vrner, Chief | nspector
of Diving, Departnment of Energy, Petrol eumEngi neering Di vi si on, Thames House Sout h;
M || bank; London SWP 4QJ; UK
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