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1 - Project Manager
2 - Barge and Works Suparvisar
3 - Diving Superintendant
4 - Diving Supervisor

5 . Life-support Technician
6 - Stand-by Diver
7 - Beliman

8 - Diver

THE COMEX
TECHNICAL TEAM

Comex employs on its worksites
teams of divers and technicians
who share among them eight
essential functions, six at the sur-
face and two at the bottom.
Depending on the size of the site,
18

several different jobs are some-
times performed by the same per-
son, or conversely one job is divid-
sd up among several people.

The project manager is the per-
son responsible to the Comex
client for the entire project. It is up
to him to see that the terms of the
contract {in which he has already
played a part by drafting its broad
outlines with the client) are proper-
ly executed, A project manager
may be responsible for several
worksites in the same region.

The barge and works supervi-
sor is the project manager’s per-

manent representative on the
worksite itself, and the customer’s
on-site ligison man. He decides
upon the most suitable procedures
to use on the site and sees that the
work is done correctly.

The diving superintendent is the
person in charge of the diving part
of the job and for seeing that the
underwater tasks defined by the
works supervisor are properly exe-
cuted. [t is his responsibility to
make sure that the current safety -
in - diving regulations are observ-
ed.

The diving supervisor: every



single dive is performed under the
responsibility of a diving supervisor
who is designated for that particu-
lar dive. He may have other func-
tions in the team, and may equally
well be the diving superintendent
himself or a highly qualified diver,
The life-support technician, or
chamber-operator is responsible
for controlling the environmental
parameters for the divers in satu-
ration. He mixes the breathing
gases as required and distributes
them to the chambers at the right
pressure, as well as monitoring
rageneration of these gases. He

also selects and applies the appro-
priate compression and decom-
pression schedules, services the
chambers and checks that they
are functioning properly,

The stand-by diver is equipped
with an ymbilical, ready to dive im-
mediately if an emergency situa-
tion, such as the beil getting stuck,
should arise. His job is to ensure
from the surface the safety of the
divers in the water.

The bellman is 2 diver who naver
gets into the water, {f the dive
goes off as it should. He stays at
his post inside the bell where he

checks that the various necessities
such as breathing gas supply
regeneration, and communications,
ete., are functioning properly and
directly oversees the safety of the
divers working in the water,
The diver may be a welder, a fit-
ter, a mechanic,... in any case he is
the technician who performs the
actual work on the site, the final
link in a chain comprising many
specialists and employing, in gene-
ral, very costly equipment. He is
chosen for his intelligence, his phy-
sical fitness and his skill in his par-
ticular speciality.
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THE FIVE METHODS
FOR PROFESSIONAL
DIVING

Comex does not use the same me-
thods on all worksites. Different
size teams and different eguip-
ment are amployed depending on
whether the job consists of a very
specific inspection at fifty meters’
depth (165 ft.), or making a pipe-
line tie-in cver a long period of time
at three hundred and fifty meters
(1,200 ft.). Four men and a com-
pressor may suffice for a shallow
water surface demand dive,
whereas sixty technicians and
equipment welghing as much as
three hundred tons may be requir-
ed to accomplish certain complex
tasks at great depths.

Comex’s interventions can on the
whole be classified in two broad
categories : bounce dives for short
jobs and saturation dives for long
ones. Bounce dives can in turn be
broken down into four types : sur-
face demand, wet bell, or closad
bell for dives less than one hun-
dred and twenty meters (400 ft.)
deep, and with closed diving bell
for depths over a hundred and
twenty meters. With these varia-
tions, Comex can satisfy all its cus-
tomers’ requests for diver inter-
vention, selecting on each occa-
sion the altetnative best suited to
the physiological problems to
which the divers will be exposed.
The chief obstacle to man's ad-

vance into the ocean depths is not
technological in nature, but physio-
logical. Man does not feel like a
fish in water, which is a great pity
when one thinks of the natural
resources waiting (o be tapped at
the bottom of the ocean. His
organism is made to breathe air at
atmospheric pressure. Breathing
enables his lungs to absorb some
of the oxygen in the air, which then
passes into his blood through the
lung cells and is used for manufac-
turing energy. Once it has been
consumed, the hody gives off the
used oxygen in the form of carbon
dioxide and water vapor, by
exhaling.

Nitrogen, which accounts for 79%
of the composition of air, does not
enter into this process. A certain
amount of nitrogen is dissolved in
the organism, however, so that a
balance is maintained between the
nitrogen content of the body and
the nitrogen content of the atmos-
phere it breathes. This balance is
what is called a state of saturation.
It can be altered by a change in the
ambient pressure. Under water
both man and the air he breathes
are subjected to a pressure which
increases every ten meters by
about one kilogram per square
centimeter. This pressure modifi-
cation upsets the balance and part
of the nitrogen inhaled therefore
dissclves in the body.

As the diver returns to the surface
he must take the time necessary
to get rid of the excess nitrogen in
his system, by normal breathing. If
he does not do this, but goes too
quickly from the bottom pressure
to the surface atmospheric pres-



sure, the nitrogen which has not
had enough time to be eliminated
forms little bubbles which increase
in size as the ambient pressure
decreases. These bubbles, particu-
larly ¥ they are present in certain
vital organs such as the spinal cord
or the brain, can create extremaly
serious lasions which may lead to
paralysis or even death. That is
why it is imperative to compel
divers to only return to the surface
by progressive staps conforming
to decompression schedules expe-
rimentally worked out for each
particular working depth and each
bottom time.

The length of decompression time
increases with the depth and bot-
tom time in certain proportions un-
til a threshold is attained, relati-
vely shallow, where the effective
diving time is short compared with
the decompression time.

in addition to this phengmenon,
which in itself makes air diving
below seventy meters (230 ft.) im-
practicable, there is another which
makes it dangerous below fifty
meters {165 ft.).

Alr becomes denser under pres-
sure and breathing it induces in
most divers a parcotic effect which
seriously impairs their mental
faculties and coordination,

For this reason, when the diving
depth is apt to exceed fifty meters,
Comex divers are not suppled
with air but with a synthetic gas
mixture, heliox, in which the
nitrogen is replaced by a lighter
neutral gas, helium.

This mixture permits the diver to
retain all of his comfort and lucidity
down to much greater depths, at

least six hundred and ten meters
{2,000 ft.} according to the experi-
ments conducted by Comex in
1972. Using heliox does not do
away with the necessity for
decompression. As the depth in-
creases, the length of decompres-
sion time becomes such that
divers can no longer complete
decompression directly in the
water. They must enter diving bells
in which they can commence the
decompression schedule, which is
terminated in the deck decam-
pression chamber {D.D.C.).

Faor long term jobs in deep waters,
the decompression following each
dive is s0 long that it would cancel
out the economical value of human
intervention if a method had not
been developed of getting around
this obstacle : saturation diving.
By this method, instead of the
divers living at atmospheric pres-
sure, they are confined in a hyper-
baric unit in which the pressure is
maintained close to the working
level pressure of the site. After a
few hours at the living levei (sto-
rage depth) the equilibrium which
prevailed at the surface hetween
the neutral gas content in their
bodies and that of the ambient at-
mosphere establishes itself at a
new level due to the pressure in-
crease and change in breathing
mixture. The divers can then pass
from storage depth to working
depth and back at will without
following a decompression sche-
dule. They must undergo only one
desaturation at the end of their
mission when they are ahout to
leave the hyperbaric complex and
return to the free air.
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THE COMMUNICATIONS
PROBLEM

The obstacles preventing man’s
penetration of the ocean depths
are of a purely physioclogical nature
as the great pressures encounter-
ed make it necessary to set up
cumbersome and complex equip-
ment whenever human beings are
needed to work at the bottom of
the sea. Smooth operation of the
worksites can also run into another
problem of quite a different order,
that of communication between
the bottom and the surface.

in spite of the sometimes conside-
rable depth of water which sepa-
rates them it is essential to main-
tain close and continuous collabo-
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ration between the divers an the
bottormn and the technicians on the
surface. Let us take as an example
a case where divers are supposed
to put a spool-piece in place, i.e. a
piece of pipeline which may weigh
as much as two hundred tons. The
spool-piece is launched from a
barge by a giant crane capable of
handling, perhaps, up to two thou-
sand tons. it must be lowered to
the bottom several hundred
meters below and deposited in the
chosen spot with an accuracy of
twenty centimaters (eight
inches 1}.

Transmission of the instructions
necessary to perform this tricky
manguver, given by the diver to
the crane operator, in itself poses a
problem not easy to solve. The
situation is somewhat as though a
giant crane atop the Eiffal Tower
had to be operated at night by a
blind crane driver getting orders
from a foreigner, whose language

1 - Diving superintendant
2 - Handling supervisor

3 - Crane operator

4 - Derrick barge

5 ~ Electronic unscrambler
6 - Diver's voice in heliox

he doesn’t understand, standing at
the foot of the Tower with a
flashlight.

As a matter of fact, the diver's
voice which comes through the
umbilical is completely distorted
due to the heliox he breathes. It
would be totally ircomprehensible
to the diving supervisor i it
werent first unscrambled electron-
ically. As the diving supervisor
must stay in direct contact with
the bottom at alt times, it is his
assistant who transmits the
divers’ instructions by walkie-talk-
ie to the handling supervisar on the
bridge of the barge, who in turn
conveys them to the crane opera-
tor under his command.

You can see that getting this
gpool-piece down in precisely the
right spot is no less a feat for the
diver than that of the control tower
operator who has to bring a Boeing
747 down onto a handkerchief in a
blizzard.
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