BOUNCE DI VING I N 450 - 600 feet WATER DEPTHS AND DEEPER
Donal d M Tayl or, Editor

Recently, four divers in a hyperbaric chanber at Duke University made a sinul ated
diveto 1,000 feet inonly 33 minutes. The nen were breathing a newmi xture of helium
oxygen and nitrogen. They arrived at the simu-depth with none of the usual |osses
of nmental or physical capacity that afflicts divers breathingthetraditional helium
oxygen ni xture. They returned to the sinulated surface pressure in 96 hours.

By t he way of conparison, the nornal tinme for conpressionin 1,000 feet i s 24 hours;
and t he deconpressi on period now used by the US Navy for a sinmlar dive is 11 days.
Thi s anpbunts to a reduction of 7 daysintotal elapseddivingtine. At |esser depths,
t he percentage reduction in time runs even higher.

What will this nean to the of fshore oil industry? It could nean plenty. Oficials
of Cceaneering International, Inc., one of the participants inthe Duke experinents,
say t he newt echni que coul d ext end non- sat urat ed di vi ng beyondits present depthlimt
of 600 feet to as much as 1,000 feet. And this could reduce diving costs by al nost
$300, 000 per year for rigs operatingwi thinthis range. The basis for this reduction
incosts can be found in current diving practices. To beginwith, the tine required
on bottomfor actual work is usually quite short. “An analysis of 4,000 drilling
rigdives showed t he average ti ne spent on bottomwas only 17 m nutes,” says DM chael
Hughes, Cceaneering' s chairman. “The expense of diving then, is alnost entirely a
function of thetinme, effort and materi al s expended in goingto and frombottom This
i s why non-sat urat ed or bounce di ves hol d such proniseinthe 400 to 600 f oot depths.”

The time required for a bounce dive may run as little as 10%of that for a saturated
dive. In the bounce dive, the diver is conpressed to bottompressures in a matter
of minutes, quickly does his work, and usually starts deconpressionwithinthe first
hour. Because of the short exposure to high pressures his body does not becone
saturated wi th t he breat hi ng gas, and t he peri od of deconpressionruns only afraction
of the tinme that woul d have been requi red had he stayed | onger under hi gh pressure.
Wiy then, aren’'t all dives bounce dives? Hughes, atall affable man in his nid-30s
who started as a diver inthe Gul f of Mexico, explains, “Primarily, it’s because we
| ack preci se know edge about short-duration diving beyond 400 feet. Although al arge
nunber of short duration dives have been nmade in the 500 to 600 feet range, nost of
t hemproduced an unaccept abl e i nci dence of bends. The ones whi ch were not successf ul
poi nt ed up a need for further work i f these dives are to becone a conmerci al service.”

One of the nost difficult problens starts with the conpressioncycle. |n depths bel ow
430 feet, high speed conpression in the heliumoxygen mxture can produce high
pressure nervous syndronme (HPNS) which is characterized by nausea, dizziness and
trenors. The synptons becone nore severe withincreasing depth, eventually resulting
i n sommol ence or convul sions. Evenif thediver’snindis clear, he may be physically
i ncapabl e of working or even of saving hinself.

To Dr Peter BBennett, Professor of Anesthesi ol ogy at Duke Uni versity Medical Center,
this represented a chall enge. Aninmal experinents had previously indicated that the
ef fects of HPNS coul d be negat ed by addi ng a certai n anount of anaesthetic or narcotic
gas such as nitrogen tothe helium oxygen diving m xture. Experinents had al so shown
that the effects of nitrogen narcosis, which would then result, could be relieved
wi th increasing pressure.

I n August, Bennett, who is an international authority on the physiol ogy of diving,
began a seri es of sinmul at ed human di ves desi gned t o see whet her just the ri ght bal ance
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coul d be found between heliumand nitrogen so that narcosis and HPNS mi ght both be
negat ed. Four divers participatedinthe dives, three fromHarbor Branch Foundati on
and one, Erik Ceerts, from Cceaneering.

Surprisingly, success cane early. During a dive to 720 feet in August, using the
three gas mi xture, the four divers showed no si gns of HPNS but di d conpl ai n of slight
nar cosi s.

In the 1,000 foot dives that followed later in the year, the nitrogen content was
decreased. “This greatly reduced the narcosis they had experi enced wi t hout causing
any of the synptons of HPNS t o cone back,” Bennett said. “The divers had no trenors,
gi ddi ness or sickness and felt no pain in their joints.”

Advant ages of New M xture

Everybody involved considered the experinents a nearly perfect success. Lad
Handel man, Qceaneering’ s president was particularly happy with the possible tine
savi ng because hi s conpany has a contract to provide diving services in water depths
to 1,000 feet. |If divers can be conpressed to 1,000 feet in 20 to 30 minutes, then
spend 20 mi nutes working on bottom they can be deconpressed in a fraction of the
11 days normal |y required. Because divers woul d not be tied up for such | ong peri ods
i nthe deconpressi on chanbers, the size of the diving crews coul d be reduced by, say,
25% This is a much needed savi ng which can be passed along to the custoner.

Anot her saving conmes fromthe speed of response to energencies. “It costs $40, 000
to $50,000 a day for a drilling rig to operate in the North Sea,” Handel man sai d,
“I'f it typically takes a diver 24 hours to conpress to 1,000 it, that’'s a waste of
a day right there.”

Cceaneering believes the new technique can lead to still another saving. A non
saturated dive to 600 feet would require only half the charging gas and no
repl eni shment gas during deconpressi on. A 60%reductionin consunption of expensive
gases i s possi bl e usi ng bounce di ving rather than saturation dive techni que. At two
di ves per nonth, this new technique could effect a najor yearly saving.

The divers, too, prefer the non-saturated for obvious reasons. Follow ng a bounce
to 600 feet, the diver will need only about 15 hours in the deconpressi on chanber
A saturated dive at the sane depth will require a stay of about 6 days. And this
brings up anot her factor of keeninterest to M ke Hughes. That is the natter of diver
safety. “Long periods under pressure i ncrease the diver’'s exposure to possiblerig
cat astrophes such as fire or blowut,” says Hughes. “Can you inagine the feelings
of adiver if afire breaks out when he has ei ght nore days to go i n t he deconpr essi on
chanber!”

The newdiving m xturetakes onstill greater i nportanceinlight of theoil industry’'s
expansi on i nto deeper water. As Dr Bennett put it, “One thousand feet has been the
limt of man’s working capacity in water, but even this has not been practical
comrerci al |y because the di vers had to go down and cone back so slow y they | ost rmuch
of their functional ability at that depth.”

But this depth linmt has been set by the conbi ned effects of heliumand pressure,
he says, and no one yet knows how far man can dive with the heliunf pressure effect
elimnated by the use of the three gas mixture. It could be considerably deeper

More research i s needed t o conpl et e st udi es of rapi d conpressi on beforethistechnique
can be consi dered safe for field use, but the potential savings coul d be trenendous.
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