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SPUMS- COVEX MEETI NG MELBOURNE
NOVEMBER 1980

Dr Joel Giiselin, Director of the Conex
Hyperbaric Research Centre and Dr Maurice
Conet, Operations Medical Oficer for Comex
Services, visited Australiain Novenber 1980.
A meeting was arranged at short notice to be
addressed by Dr Giselin.

He gave a short presentation of what Conex is
doing, nmentioning all their activities. This
was followed by a short question and answer
session. After supper a fil mwas shown which
gave a good i dea of the type of jobs Comex is
i nvol ved in.

first outlined the Conmex
The Conex group consi sts of the

Dr Giiselin
or gani sati on.

parent conpany called Conmex SA and three
si ster conpanies which are Conex Services,
Comex |ndustries and Comex Pro. These

conpani es have different activitiesall rel ated
to underwater work. Conmex Services, the
bi ggest of the three, is mainly devoted to
under wat er wor k and servi ces. Conex | ndustries
nmanuf act ur es heavy equi prent f or Conex Servi ces
and also makes equipnent for the use of
conpetitors and for the navies of different
countries. Conex Pro, the smallest conpany,
manuf actures |ight equi pnent.

Sl i des were shown covering the activities of
Comex I ndustries. One slide showed part of a
hyperbaric conplex with the two mai n chanbers
and the consol e units that had been rmade for
the Argentine Navy. Another slide showed a
nunber of chanbers being prepared for off-
shore work with Conex or other conpanies.
Another line is small submarines, including
| ock-out submersibles with a conpartnent
behi nd t he at nospheric pressure sphere where
up to four divers may lock out. These
submarines al so have a nechanical arm that
al | ows mani pul ati on underwat er at great dept hs.
They have built another type of submarine, a
rather big one, for the Swedish Navy, to
recover the personnel of nmilitary subnmarines
whi ch have sunk. This can operate in a depth
of 600 netres.

Conex Pro manuf actures | i ght equi prent such as
a new hel met which can be fitted with a gas
recovery systemwhi ch can save up t o 90%of t he
gas used by the diver. They also build small
conpact therapeutic chanbers which are wi dely
used all through the world.

Conex Services is the diving armof the Comex
G oup. Conex operates all through the world
but the general philosophy of the company is
to have operational areas. These areas are the
North Sea, France and the Mediterranean,
Western Africa, the Mddle East, Asian-
Paci fic, Australia, North Aneri ca and Sout hern
America. Comex tries to have the best co-
operation possiblewiththelocal companiesin
order tobringall avail abl e experti setogether.

Conex i n Marseill es, where all theinformation
t hat cones fromthese areas is collated, i s now
much nore a think tank where expertise is
concentrated to back up the different areas.
Conex per f orns bet ween 15, 000 and 20, 000 di ves
per year. This is between 350,000 and 450, 000
man hours under pressure.

The maj ority of Comex divingis surface demand
bounce diving. |If local legislation allows,
wet bel |l bounce diving can be used to go down
to 90 netres. For instance, this type of bell
was usedinthe North Seainsidethe protective
wal | that surrounds a concrete platform The
cl osed bel | bounce di ving method i s usedto 120
nmetres. |f theconditions areright, Conex has
used bell bounce diving to 240 netres for
bottomtinmes of up to two hours.

Saturationdivingis usedonconstructionjobs
where divers may have to work up to 24 hours
a day for nany weeks, if not many nonths. A
slide was shown of a huge saturation conpl ex
that was built i n nmodul es cont ai ni ng ei ght big
chanbers and ei ght small chanbers connected
toget her which allowed a crew of 24 divers to
wor k conti nuously on al arge constructionjob.

Anot her slide showed part of the control room
of a big saturation conplex. This showed all

the different pneumatic controls that are
under t he supervi sion of a chanber operator as
well as part of the atnospheric control

termnal .

Comex has devel oped as an under wat er const r uct or
or entrepreneur for many years. For this
pur pose, Comex has devel oped a nunber of tools
and net hods whi ch are not only used by divers.
They have an at nospheric pressure bell which
is a cross between a diving bell and a
submari ne. It allows people to go down to
1,000 netres. They are buil di ng one whichw ||l
go down to 2,000 netres. These are nainly used

in support of deep drilling operations. The
atmospheric bell is equipped with |large
wi ndows so that the occupants have good

visibility. Television or novie caneras can
be used through the wi ndows. The bell has
mani pul ators so it can recover all sorts of
t hi ngs fromt he sea bed or operate val ves, etc.

Conex also has a fleet of submarines. They
range from very small submarines to huge
submarines. These can be built by putting

modul es together which neans that it is
relatively sinple to produce a subnarine for
a specific job. It can be fitted with a
mani pul ator, or with special tools designed
just for the specific job. A slide was shown
of one such submarine which can go to 400
metres. Conex |Industries has sold three big
subnarines to different conpani es around t he
worl d. Sone three weeks before the neeting,
t he deepest | ock out ever done, at 210 netres,
was performed fromone of these submarines.

Conex | ndustries has built special tools for
a given operation. They have constructed a



buryi ng machi ne which can trench the bottom
and bury a cabl e or asnal | pipelineat thesane
time. They have al so devel oped a machi ne j ust
to anchor pipelines on the seabed. This can
fix up to 40 anchors on huge pipes a day.

To enable the firmto acconplish the diving
operations and the subsea works requested
t hroughout the world, Comex has a fleet of
shi ps generally owned in joint ventures with

shi p- owners. Most of these ships have
operated in the North Sea or in the Asia-
Pacific areas or off Mexico or Africa. The

French dynami cal | y posi ti oned vessel Tal i snan
has been doing alot of work in the North Sea,
and was then working in the Qulf of Mexico.
Besi des small barges and small ships, Conex
al so works from a specially designed sem -
subner si bl e vessel called “Uncl e John”. This
is at the same tine a seni-subnersible and a
dynami cal | y positioned vessel. “Uncle John”
has been working for two years inthe North Sea
and it has been designated as the nost
efficient shipinthe North Sea. Dr Giselin
has seen the vessel work in rough seas, upto
sea state 9 and 10. It is equipped with two
diving bells and an atnospheric bell as well
as many wet bells. Aslide was shown of “Uncl e
John” using its capabilities of ballastingto
| ower a spool pieceof 240tons intothe water.

One of the nost inportant operations that
Comex perforns underwater is welding, either
joining pipes or repairing structures. There
are two situations where underwater pipeline
welding is required. Wth new pipe, whichis
just dunped on the bottom the two ends are
sonmeti mes very close together and sonetines
very far apart. The operation is to do the
“tie-in” of these two lines, which neans
bi ndi ng the pipes, aligning them bringing
t hem t oget her, making the pipe, fitting and
welding it, coating it and taki ng gamragr aphs
and so on. The other operation is to repair
a pi pe whi ch has been damaged i n t he mi ddl e of
the line. The work is al npst the same cutting
out one pi ece of the pipeandreplacingit with
a new pi ece. To do this type of work Comex has

desi gned a nunber of heavy tools. “H frames
which are able to grip a pipe, pull it up and
to displace it sideways on the bottom
effectively wal king with the pipe. GCenerally

two of these are usedin conjunctiontoroughly
al i gn the pi pes. Wen t he rough al i gnnent has
been nade, a small alignment spread which
cont ai ns the wel di ng chanber is |owered. This
alignnent spread has two jaws on each side
whi ch do the fine alignnent of the pipe. Wth
thi s equi pnent one can align huge pipes from
36to42inchestow thintwo or three degrees.

(Slides were shown of these various pi eces of

equi pnent) .

Conex has devel oped two different nethods of
under wat er wel di ng. One i s hyperbaric wel di ng
where the welders work in a bubble of gas,
which is at the same pressure as the sea
out si de. Divers who are also trained as
fitters and wel ders are sent down to work on

the pipe, toalignit andthe pipefittings and
to do the chanbers, one needs to have a very
thorough control of the environnental
at nosphere. Conex has devel oped nethods so
that the wel ders need not wear any breat hing
masks. They have devel oped a refrigeration
systemor an environnental control unit which
can cl ear the | ethal gases which are produced
during wel ding. This unit has been devel oped
as an easily attached and det ached nodule. It
can be sent down to the chanber and attached
underwat er and t aken back to the surfaceif it
i s necessary to | eave t he chanber enpty on t he
bottomto avoid a ms-alignnent of the pipe
when bad weather interrupts diving. The
divers and pipe fitters and wel ders are sent
down to these chanbers by neans of a diving
bell. The refrigeration unit, which can be
sent down or recovered, has all the energy and
all the functions necessary for peopletowork
in the chanber. (The filmshowed how such a
chanber operates, with the people inside
joining a pipe and welding). Havi ng the
environnental control unit as a nodul e, Conex
can build very small chanbers or special
chanbers on request, with the provision for
the costly environmental control nodul es to be
attached.

The other nethod of welding is atnospheric
pressure wel di ng. This method has been
devel oped so as to be able to go very deep
wi t hout havi ng probl enms rel ated to hyperbaric
physi ol ogy. A slide was shown of nen wel di ng
in atnospheric conditions at a depth of 300
metres taken in actual conditions in 1978 in
afjordin Norway. To do such a weld at great
depths at atnospheric pressure requires
machinery to align the pipes to which is
attached a working nodule which is normally
filledwithwater. This can either be anodul e
to cut the pipe or a nodule to weld the pipe.
The atnospheric transfer nodul e attaches to
the top of the working nodule. Then the
transfer nodul e connects to the plexus stem
the working nodule is then pressurized with
gas so that the water is forced out. Once it
has been pressurized with gas at the sane
pressure as t he one whi ch exi sts on t he bottom
the working nodule is then vented through a
pipe to the surface so that the inside is at
at nospheric pressure. The nen can then enter
and wor k i n at nospheric conditi ons. Crews can
wor k up to 24 hours a day on t he bott omand t hey
aretransferredto the mother ship throughthe
at nospheric transfer nodule, which nmay be
ei ther a submarine or an atnospheric bell.

Anot her field for Comex is a non-destructive
testing. There are nowa |l ot of structures off
shore. Their safety depends on frequent
regul ar inspection and sonetines repairs are
needed when defects are detected. Divers use
a water jet to clean the wall of the concrete
pl atformjust before taking any nmeasurenents
or any pictures. Divers have to clean the
met al of astructure very thoroughlyto be able
to detect any snall defect.
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Inthe fieldof non-destructivetesting, Conmex
works with a nunmber of techniques and in
associ ationw thlaboratories anduniversities.

Among the techniques used is the magnetic
particles inspections (MPl) technique.

Anong ot her tasks, Conex was requested to
recover the cargo of a tanker which sank off
the Western coast of France. They had to
deviseveryrapidly anethodtorecover the oil
that was inside the tanker. The probl emwas
that they had many problens to solve at the
sane tinme. The tanker was in 100 netres of
wat er, the sea state was very, very rough, the
tenmperature on the bottomwas around 6° C and
t he crude was al nost sol i dat thistenperature.
They used a dynanically positioned vessel

which was in fact a drilling vessel. They
i njected hot water through the drilling line
into the oil tanks. Once the crude oil was

liquified again it was brought back to the
surface where it was separated and t hen burnt
of f. Thiswasin1978. Unfortunately, another
tanker sank of f the same coast in 1980. Conex
once agai n has been punping the crude out of
that tanker.

Conex has been i nvol ved i n deep di vi ng f or many
years. |In 1972 they went to 2,000 feet. Since
that tinme they have pl aced nmuch nore enphasi s
on the worki ng nmet hods used i n diving as wel |
as safety, rather thanintryingto go deeper.
The Engi neeri ng Departnent, the D ving Met hod

Departnent, The Medical Department and the
Safety Departnent all work together in
association with universities as well as with

foreign laboratories. This work is mainly
conducted in Mrseilles at the hyperbaric
centre.

Conex has a bi g chanmber cal | ed t he hydr ospher e,

5netresindianeter, whichcanbefilledw th
water up to the nmidline. The water can be
cooled to minus 10°C. The conditions inside
t hi s hydrosphere can si mul ate exactly thosein
t he Nort h Sea as a wel di ng chanmber, withregard
tothe hunmdity, the gas and the tenperature.

There i s a huge doubl e | ock whi ch enabl es t hem
to take big pieces of pipelines up to 42" in
diameter in and out of the hydrosphere. A
slide showed another part of the hyperbaric
centre, with the two deep spheres where nost
of the deep experi nents have been conducted in
the past. The third wet pot was not visible
inthis picture taken during the preparation
for the Janus 4 operation. There is also
anot her chanber whichisratedto 1,200 netres
and where Comex conducts a | ot of experinents
i n physi ol ogy, mai nly on nonkeys. In addition,

there is a big sphere rated for 5,000 netres
which is used for experinents on equi prment.

Most of the experinments conducted in the
hyperbaric centre are physiological. Conex
works with universities or wth foreign
| aboratori es. At the same tinme, Conex is

devel opi ng met hods which are to be used when
di vi ng, such as wel di ng at 450 nmetres. During

the Janus 4 experiment, men performed work at
160 metres and al so went to 500 netres. This
was an actual operation in the open sea. One
of the tasks that they had to do was cut a pi ece
of pipe and to make a connection w th anot her
pi ece of pipe. The working table was | owered
down to 500 nmetres and the divers had to cut
the pi pe and nake a connection. They had to
do nmechani cal cutting, oxy/cutting, and sone
wel di ng. O course this was i n-water wel di ng
and Comex was testingtheability of the divers
todothejob and at the same time testing some
pi eces of equi pnent.

Question

Do you see hyperbari c wel di ngi n an at nospheric
envi ronment repl aci ng hyperbaric weldingina
pressurized envi ronment wi t hinthe foreseeabl e
future?
Dr Joel Giselin

Peopl e are always asking if divers will be
replaced in the future, if nmethods of working
underwat er at anbi ent pressure can be repl aced
by met hods whi ch can be done ei t her autonatical ly
or by renote control or at atnospheric
pressure. Wthout any doubt | think that in
t he f ut ur e deep oper ati ons, conmon oper ati ons,
wi || be done either by renote control vehicles
or by automatic neans and al so at at nospheric
pressure. But for awhilel thinkthat divers,
as wel | as wor k done under pressure, will still
remai n a very good way and an ef fi ci ent way and
a cost effective way to do operati ons. W have
been devel opi ng sub-sea wells and different
systens whi ch al | ow at nospheric intervention
inthese systens. | would say that very deep
wel di ng or deep wel di ng on pipes will be done
in the future at atnospheric pressure. I
shoul d al so say that inthe near future we will
still sticktohyperbaric weldingonstructure

repair but a little bit later we will have
at nospheric wel ding on structure repair.
Question

VWhat about the nedical aspects of Conex
research?

Dr Joel Giselin.

On our own or in conjunction wth other

| abor at ori es, we are resear chi ng nany subj ects

in physiology. One of the main subjects is
research in the field of thernal exchange
underwater. We feel that the thernmal problem

underwater, especially at deep depths when
breathing helium is a very big problem and
that perhaps it has not been | ooked at in the
past and that one shoul d have done it. So we
are | ooking at this problemfromthe point of
vi ew of the physiology and fromthe point of
vi ew of the technical solution that one m ght
use when diving at great depths and in cold
wat er. Anot her subject which we are studying
and which also pertains to safety, is fire
hazards in hyperbaric environnents. As nore



and nore welding is perforned underwater in
hyperbaric environnents having an increased
partial pressure of oxygen, there is a higher
firerisk. W are perform ng sone experinents
on howto fight afireefficiently and rapidly
wi thout putting the divers in danger from
toxicity of the products that we m ght use to
control thefire. Acertainanount of research
i n pure physi ol ogy i s bei ng conduct ed on drugs
and their efficiently for the treatnent of
deconpr essi on si ckness. W are nowat a stage
where we are using rabbits and m ni ature pigs
for these studi es and t hey seemvery proni si ng.

We are also studying very deep diving. In
order to have a systemmtic approach to deep
di vi ng, we are experinenting with nonkeys. W
are systematically studyingall the paraneters
t hat m ght appear to have an i nfluence on the
hi gh pressur e nervous syndrone not only during
t he conpr essi on phase but al so duri ng the stay
at pressure where sone probl ens seemt o appear
during along stay around or deeper than 1, 000
netres.

O her research i s being conducted intherange
of 450 metres. At present Comex i s experimenting
wi th fast conpression between 180 netres and
450 netres. The other research is mainly
concernedwi th the effects of al ong stay under
pressure. We will have a dive in January 1981
wher e peopl e who have been sel ect ed accordi ng
to different criteria will be subject to
thirteen days at 450 metres. There are other

research subj ects of | ess inportance. During
this 450 metre dive there will be
neur ophysi ol ogi cal research. Among ot her

thi ngs we wi I | be usi ng el ect r o- encephal ogr aphy
inrelationto evoked potentials. Alsothere
wi || be sonme research on ot her refl exes. There
will be research on respiration, on the
nodi fication of the bl ood conponents as wel |
as nodification of the fine chem stry of the

body. W have a large nedical research
programe during these experinental dives.
Question

What sort of therapeutic facilities do you

have with each of fshore set up?

Dr Joel Giselin

At each offshore set up we have at least a
reconpr essi on/ deconpr essi on chanber which is
t o be used as soon as possi bl e when an acci dent
happens offshore. That is the mnimm
equi pnent, but what is nost inportant is the
routine to be used. One nust act very rapidly
withthe patient soastoput himinasituation
where the effect of reconpression, the effect
of oxygen and the effect of drugs is as
efficient as possible.

After supper, a Conex filmwas shown.

The fil mwas about work on a pipeline in the
North Sea. The situation was that there is a
big gas line going fromthe oil fields to

Engl and. Inthe nmiddleof this bigtrunkline
there is a punping platform MCPO 1. An oil

conpany (Cccidental) wanted to flare gas from
a field called Piper. However, the British
government refused to allow an increased oil

out put unl ess the gas was not burnt. The gas
had to be sent to the trunk line and so to
England. So a line was placed between the
Pi per field and MCPO 1 to be fed into the big
pi pel i ne.

Conmex was asked to make the ri ser connecti ons.

The l'ine had been laid in 100 netres of water

to the platform Conex had to make the
conplete riser to the platform One of the
shags was that these big concrete platforns
have anti-scouring walls. These are big
wall's. Also, insidethesethereisawall with
bigholesinit at the surfaceto breakthe wave
action.

The riser had to junp over those bottomwal | s,

go al ong the outside wall of the platform go
through the pierced wall and then get inside
the platformitself. Al the pipe connections
had to be done by hyperbaric welding. Two
risers were prefabricated and brought to the
platform Heavy |ift cranes were used to
posi tionthe huge |l engt hs of pi ping. Oneriser

was installed withinthe perforated wall, the
other riser was installed outside the wall

down to the sea bed and connected to the pi pe
line. There were two hyperbaric welds to be
done, one at 100 netres and one at 25 netres.

The hyperbaric wel ds were done using a small

wel di ng chanber wit h t he nodul ar envi r onnent al

control unit. On a nunber of occasions, the
nmodul ar uni t was di sconnect ed when bad weat her

prohibited further operations, only to be
rapi dl y reconnect ed when t he weat her i nproved.

This allowed the pipe alignment to renmain
unaltered while not risking the costly
environnmental control unit withits unbilical

connections. The filmwas nmade to show what

Conex achieved. Al this work was done on a
lunp sum contract. As one of the Conex
representatives said, alunp sumcontract has
bi g advantages if the job goes well, cleanly
and properly, then it nakes noney for the
contracting conpany. |f mstakes occur, the
conpany goes down the drain!

DI VER SELECTI ON AND TRAI NI NG 1885
ZW5 Moer ker k

This is extracted by kind pernission of the
Secretari at of the Saf ety and Heal t h Conmi ssi on
for the M ni ng and Extractive I ndustries, from
M Merkerk’s paper “Trai ni ng t he prof essi onal

di ver for inland-inshore operations”, at the
I nternational Synposium Luxembourg, Cctober

1980.

They say that it all started in the era of
Al exander the Great, who is said to have gone
down i n a diving bell around 330 BCto i nspect
the progress of his divers working in the
har bour of Tyre (Lebanon). It was about 2, 200
years | ater, in 1885, whenthe first diver went
down i n our conpany, then call ed WA van den Tak
and now, Smt Tak. They were using the Siebe
Gor man har d hat equi pnent and ai r was suppli ed
tothe diver by a hand punp. | can i magi ne t hat
these divers at that time were observedinthe



