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WHERE NO DIVER can go, the well-
head is at the mudline and all connec-
tions are made remotely. Thus, no ex-
pensive underwater platform is nec-
essary and 1,000-ft water is as casy
to drill as 300-ft waler. large-diam-
efer pipe from wellhead to surface is
“marine conductor” which carries re-
turn mud flow and guides bit back
into the hole. Choke line and kill line
run alongside marine conductor.

How Shell plans to

PART 2 OF TWO PARTS

SHELL OIL CO. believes it now
has the know-how necessary to:

1. Complete a producing well
with thc wellhead on the ocean
floor under as much as 600 to
1,000 ft of water.

2. Produce that well to depletion
in a regular fashion even if gather-

; T“'—,,;,[Zig::- ing facilitics must bc mounted on

“floating structure.

3. Service the producing well re-
motely for common jobs like paraf-
fin removal, flow-valve running and
removal, bottom-holc-pressure test-
ing, and corrosion-inhibitor treating.

4. Dcvelop means to work the
well over without a rig in any man-
ner now possible with wire - Jinc
tools.

Most of these possibilitics are
backed up by solid ficld tests:

1. The comnanv has alreadv

Complete and produce

drilled five exploration wells in 300
ft of water, using an underwater-
wellhead technique which requires
no divers.

2. Gained producing know-how
from-an underwater, remotely con-
trolled oil well completed some 2
years ago.

3. Perfected techniques to per-
form downhole service jobs by run-
ning tools through the well flow line.

Morcover, company cngincers
have spent scveral years in prelimi-
nary studics on these and many
other aspeccts of developing deep-
water lcases. As a result, Shell men
belicve they have developed two
things: first, the best mecthod yet
suggested for underwater comple-
tion; and, two, the means to produce
the underwater well to depletion
without normally requiring any kind
of rig to rcturn to the location.

As exnerience accumulntes with



FIRST PIECE TO GO DOWN to the ocean floor is this guidunce and support
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structure, left, which is lowered to botiom on

the 20-in. surface pipe. The three large-diameter columns are used for oll principal drilling and production equipment.

The two smaller columns carry auxiliory equipment like underwate
flowlines to producing equipment. Stacked on deck
concentric floating tanks which support par

underwater completions, company
engincers believe the method may
compete in water depths now the
province of conventional fixed plat-
form. Water as shallow as 75 to
100 ft may be more economical
with underwater wellhcads. And,
wells in 60O ft of water may be no
more expensive to drill and produce
than those in 200-ft depths.

License agreements arc now being
negotiated with wellhead-equipment
manufacturers. These firms can then
sell the Shell - designed equipment
which required millions of dollars
and years of work to develop to
its present state of safety and prac-
ticality. Shell hopes other oil com-
panics will use the system and help
improve the design by accumulating
field experience with it.

How it’s different. Shell empha-
sizes this fact about its techniques:

the methods are a “total solution.”
There arc no narrow limits of use.
The equipment is not restricted to
the viewpoint of a wellhcad-equip-
ment manufacturer. The techniques
are not limited to thosc of the ex-
ploration driller. The operations are
not limited to fair weather and
sheltered water. Rather the method
aims to give the opcrating oil com-
pany the same freedom of opcration
it enjoys on land, to find and cco-
omically produce, oil regardless of
the topography.

Here is how the Shell methods
differ from othcrs suggested thus
far:

1. The Shell underwater comple-
tion can be made in any water depth
from 75 to 1,000 ft.

2. The wellhcad is at the mud
Jine so that no expensive underwa-
ter structurc is needed. Nor is any
diver required.

¢ television camera and carriage to connect the well’s
, the marine conductor, right, wails during a move. Two joints have
t of the weight of the string when it is in the water.
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3. The equipment comes pack-
aged in large, multiple-use packages
which must be pulled to the surface
but rarely.

4. The methods are not for ex-
ploration alone; they carry on
through to producing and well serv-
icing. .

Company engincers say they kept
several things in mind in designing
the underwatcr cquipment. First, it
must be as simple as possible so
that crews could be trained quickly
in its usc. Second, the equipment
had to be reliable so that the well,
cither when drilling or producing, -
would be under full control at all
times. And, lastly, the cquipment
should consist of as few scparate
units as possible to reduce the time
spent in handling it.

Shell alrcady had gained experi-
encc with underwater  wellhcads
when the company participated in
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TWENTY-INCH FREVENTER PACKAGE containing a Hydril
blowout preventer is run onto the guidance structure while
hole is being drilled for 133%-in. intermediate. If no 133%-in.
is needed, this package need not be run. Note the three
sels of guideline cones which ride the guidelines to the
wellhead. Notice also the bundle of hydraulic lines the
crewman is attaching. o the package.
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FOURTEEN-INCH PREVENTER PACKAGE, shown here during
tests, contains not only a Hydril preventer but also two
ram-type, space-saver preventers. This entire stack runs as
a single unit and protects the well while hole is drilled for
9% and 7-in. casing strings. Hydravlicolly-actuated dogs
inside the bottom portion of the stack engage the wellhead
to help form a seal.

drilling offshore California with the
the CUSS group (Continental Oil,
Union Qil of California, Shell, and
Superior Qil). The CUSS group de-
veloped a system depending on
guidelines for running equipment to
the sea floor. The guideline prin-
ciple was rctained in the new sys-
tem Shcll evolved for itself.

Foundation equipment. The first
- thing run on thc underwater well
is a 30-in. conductor pipe. In the
Louisiana operations, this conductor
has been about 100 ft long and
“jetted into the bottom. In other
arcas, different lengths might be re-
quired. Threc temporary guidelines
conncct the 30-in. to the surface.
By means of these guidclines, the
drill pipe (on which the 30-in. was
run) can reenter the conductor to
drill the surface hole.
After the surface hole is drilled,
a 20-in. string of casing is run and
cemented. Before the last of this
20-in. .is lowered from the surface,
the crews attach a “guidance and
support structurc.” This structurc
serves throughout the remainder of
drilling and, if necessary, through
production and well servicing.
The guidance and support struc-

ture does several jobs as follows:

1. It is the base from which all
subscquent strings. of pipe are sus-
pended.

2, Itis fitted with the main guide-
lines on which all subsequent drill-
ing and production equipment is
lowered.

3. Alignment columns (through
which the guidelines rise) have fun-

- nel-shaped tops and slotted sides to

hold all subsequent wellhcad equip-
ment in perfect alignment with that
run previously.

4. It has two auxiliary guidelines
and alignment columns to run mis-
ccllaneous equipment such as an
underwater television camera and
equipment for connccting the flow
line to the producing wellhead.

Preventer packages. After the
surface pipe is in place, the under-
water well requires blowout pre-
venters just as any othcr well would.
Shell has simplificd its drilling well-
head by packaging thc preventer
stacks into only two units. The first
package contains a 20-in. Hydril-
type preventer.

This 20-in. preventer package
stays on the wellhead while the in-
termedinte hole is drilled and while

a 13%-in. casing string is run and
cemented. In some wells, there may
be no need for the 133-in. string.
If not, the string may be omitted.
And, the 20-in. preventer package
is not needcd. .

If the 133-in. is run, Shell at-
tempts to ccment it completely to
the surface. -

After the 13%-in. is ccmented,
the 20-in. blowout-preventer stack
is pulled to the surface before the
plug is drilled. This package is re-
placed immediately by a 14-in.
blowout-preventer package. In addi-
tion to the 14-in. Hydril-type pre-
venter, this unit also carrics two
ram-type space-saver (iwo sets of
rams in onc body) preventers.

Both a 9%-in. and a 7-in. cas-
ing string may be run and hung
through the 14-in. preventer pack-
age. ‘

All preventer packages and cas-
ing arc run on drill pipe. The guide-
lines carry no weight but scrve only
to steer the cquipment to its proper
placc on bottom.

Eliminaling flanges. Shcll cngi-
neers report that the biggest hurdle
they faced in designing underwater
wellheads was uprooting the popu-
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GRAPHIC PAKREL on
derrick floor shows
the condition of the
vnderwater well-
head. Here, Shell
Engineer Fints Mar-
tin prepares to op-
erate a conirol valve
which will operate
equipment on the
20-in. preventer stack
more than 400 ft be-
low him. Lights show
which preventers are
open, which closed,
and whether there
is pressurc behind

} = E the rams. A similar
. B “\L' E panel is used with
L ,;.»,..:v\, s the 20-in. preventer.

lar belief that flanged connections

are the only practical wellhead con-
nector. '
The connection Shell evolved to
replace flanges depends on a pres-
sure-encrgized flexible seal between
male-and-female mating parts. The
joint is held together rnechamcally
by a series of “dogs” in the female
portion which latch into a recess

‘in the male portion. When these

dogs arc latched, they are held in
place by an annular ring which can
be moved only by applying hy-
draulic pressure. However, no hy-
draulic pressure is required to kecep
the connection leak tight once it
is made up.

As an example, the 20-in. casing
has a male portion of the connec-
tion “looking up.” The bottom of
the blowout-preventer packages have
the corresponding female portion
“lJooking down.” When the pre-
venter package is run, thc female
portion slips over the male. Then,
hydraulic pressurc from above
moves the annular rig down onto
the latching dogs, forcing them out
to latch in the recess on the male

~ connection.

The flexible seal prevents any
well pressure from reaching the arca
of the dogs and the hydraulically
operated annular ring. Also, this
flexible scal docs not nced to be'

compressed to scal as does a con- .

ventional flange.

When time comes .to hoist the
preventer package to the surface,
hydraulic pressurc is put on the
opposite side of the annular ring in
the conncction. The annular ring
moves away from the Jatching dogs
so that they relecasc when the

preventer package is picked up.

Shell engineers fecl that many
items of the equipment developed
in this program may find good usc
in onshore operations.

Auxiliaries. Earlier it was mcn-
tioned that there are a number of
auxiliary devices which may be run
to the underwater wellhcad. These
run on the two auxiliary guidclines
and do not interfere with anything
run or retracted on the main guides.
One such auxiliary device is the
television camera which allows the
man on the rig floor to see the un-
derwater wellhead and its vicinity.

The telcvision plays no part in
actual operation. It is simply to re-
assure the men on the surface that
things arc progressing smoothly.

Rising to surface. Sincc the blow-
out preventers are on the ocean
floor, some method is necessary to
get the return mud flow back aboard
the drilling platform. Shell accom-
plishes this with a pipc which acts
like an extremely long “bc]l mpplc,
but which is called a “marine con-

. ductor.” This marine conductor is

large-diamcter and riscs almost all
the way to the rotary table.

Hollow flotation chambers in the
marine conductor help to support
part of its weight. Thus, it is casicr
to keep the pipe straight. The rest
of the job of supporting the marine
conductor is performed by lines and
counterweights attached to the rig.

The upper end of the marine con-
ductor must be attached firmly to
the drilling barge so that mud can
flow out continuously. The lower
end, of course, must be fixed rigid-
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ly to the top of the blowout pre-
venters. Since the floating rig rolls
and pitches, a “slip joint” is used
ncar the top of the conductor. This
joint tclescopes as the rig rises and
falls with the sea.

There can be no slip joints in
the guidelines. And, of course, they
too must be fixed at both ends. For
this reason, they arc spooled at the
surfacc on constant-tension winches.
These air-pressure-operated devices,
automatically hold the same pull
on the line at all times. A greater
pull on the line allows it to unwind
from the winch. A lesser pull allows
the winch to spool line in.

Hydraulic controls. All of the
underwater equipment is hydrauli-
cally operated. High-pressure oil for
the underwatecr jobs is carried
through a bundle of flexible lines.
This bundle is ticd off to the nmiarine
conductor but only loosely so that
the conductor bears none of the
weight.

The hydraulic - line bundle has
at both ends a cap which mates with
similar caps on the wellhead and
on the rig. Each cap is mechanically
arranged so that it cannot be mis-
mated. As a result, ecach hydraulic
line in the bundle mates with the
proper onc on the subsea wellhcad
or on the surface control panel.

The surface control panel shows
graphically all of the equipment on
the subsea wellhead. Valves on the
panel will open and close the vari-
ous preventers, kill-line valves, and
choke-line valves. Lights on the
panel show whether cach preventer
and valve is opened or closed.

Friction drop through the hy-
draulic lines becomes larger as the
lincs become longer. As a result, at
extreme depths, the response of the
hydraulic equipment might be very
slow. Shell engincers figure that
about. 1,000 ft of watcr is about
the practical limit of the prescnt
hydraulic-control cquipment.

Once the blowout-preventer pack-
age is in place, there is little to dis-
tinguish drilling from that with
abovewater wellhcads. Round trips
with the drill pipe are routine since
there is no rotating head. Mud is
circulated in the samc manner.
Blowout preventers arc operated in
the usual ways. Formation logs and
drill-stem tests requirc no unusual
preparation. Making hole is simply
a matter of turning the bit to the

107
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- PRODUCTION PACKAGE is being as-
‘sembled here for testing. The 5-ft-

radius bends in {low lines insure that
tools can be pumped through flow
line and into well bore. Hydraulically
operated connectors on ends of these
bends will attach 1o flow line proper
which is laid separately. Inside the
case are master valves, tubing-wing
valves, and safety valves for the two
parollel tubing strings. Also contained
are two electrically operated hydrauvlic
pumps which operate the valves. Later
models of the production package will
not carry the oil-bath case.

right until it wears out and then

pulling it to run another.

Production equipment. No at-
tempt has been madc to complete
a producing well from Shell’s Blue
Water rig in the current drilling
program. (Sce Part 1 of this two-
part series, Oct. 1, p. 80.) The only
underwater producer Shell has made
with its new mecthods was completed
2 years ago in 56 ft of water.

Let us assume that the floating
driller finds cnough. pay formation
to warrant complction. We can {ol-
low that completion through to sec
how Shell expects to work.

After the well has been logged,
it is cased. Beforce the casing is per-
forated, two parallel strings of tub-
ing are run. A dual, hydraulic-set
packer may be run on one of the
strings or a wire-linc packer may be

strings arc run to the same zone.

Function of the two parallel tub-
ing strings is to allow pumping pro-
duction-maintenance tools into the
well. Shell engineers are confident
they could operate with but a single
tubing string and circulate back up
the annulus.

The tubing is landed in the under-
water wellhead and the 14-in. blow-
out-preventer stack is pulled to sur-
face. Then the tubing is retrieved
and upper end of the strings are
attached to a “production package.”
This package runs on the three main
guidelines just as the blowout-pre-
venter packages did. Since the con-
nection between tubing strings and
production package is a critical one,
Shell prefers to make it above water.

_ Then, the tubing strings and pro-
duction package are lowcred onto
the wellhcad by means of extra tub-
ing attached to the top of the pro-
duction package. When the tubing is
lowered into the tubing hanger, the
well is ready to be brought into pro-
duction. )

Through-tubing perforators .are
run down the extra tubing, through
the production package, through the
well tubing, through the downhole
packer, and opposite the producing
zone. After the pay zonc is perfor-
ated, the well can be washed into
production.

When the well begins to flow,
diverter plugs are run on wire line
into the production package so that
the extra tubing atop the production
package may be pulled.

Production package. The produc-
tion package contains the conven-
tional master valve for cach of the
two tubing strings. It also contains
a flow-line valve with a high-low-
pressure shutin fcature for each
string. All these valves arc operated
(or resct) by hydraulic pressure.

The hydraulic pressure needed
for valve operation comes from a
pair of pumps contained in the pro-
duction package. The pumps get
their power from a 440-v clectric-
supply line connected to surface
gathering facilitics.

In the production package, there
are no right-angle turns for the oil
flow. Instcad, therc arc smooth
curves of not less than 5-ft radius
in the lines. These curved lines make
it possiblc to pump tools through
flow linc and down into well bore.

strings in the subsca well, there
must also be two flow lines. These
are not connccted until the produc-
tion package is in placc. Then, the
well ends of the flow lines are
lowered on a carriage riding the
auxiliary guidclines which had pre-
viously served the underwater tele-
vision camecra. End of each flow
line is fitted for the hydraulically
opcrated connection used elsewhere
on the wellhead. When the flow-line
connectors and the production pack-
age are aligned, oil pressure from
the surface forces out from the pro-
duction package a corresponding
portion to the connectors. Thus,
wellhead and flow lines are locked
and sealed.

"Well servicing. In offshore ficlds
which are in extra-decp water and
which are a long distance from
shore, Shell men expect it will be
necessary to produce the subsca
wells into a gathering station placed
on a floating structure. Of course,
this gathering station would con-
tain the usual separators, treaters.
meters, test facilities, etc. Besides,

" it would also have control pancls

for each of the subsea wells con-
nected to it.

The individual-well control panel
would show graphically each of thc
valves on the wellhead and lights
would indicate whether each valve
was open or closed. The “pumper”
could remotely operate these valves
by switches on the panel. The
switches would send current to the
hydraulic pumps in the production

- package in the wellhead. And, hy-

draulic pressure would operate the
valves.

Routine well-service work would
also be performed from the gather-
ing station. Since cach well has two
tubing strings and two {low lincs,
fluid could be pumped from the
gathering station into onc flow linc.
The fluid would go down onc tubing
string, back up thc other tubing
string, and back to the platform in
the sccond flow line.

Using this method of circulation,
Shell expects to be able to pump
tools through the flow linc and into
the well bore. The company be-
licves it can duplicate any well-serv-
icc job which can be donc with
wirc-line tools. Shell has alrcady
tested a number of through-the-
flow linc tools and others are under
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(Courtesy Shell Oil Co.)

FIG. 1—Comparison of new remote control submarine completion method (at right) with conventional ofl-

shore method shows how drilling and com
to the occan floor. The subsca technique i

surface structures are eliminated.

plction control cquipment have been transferred from surface
s applicable in much deeper waters since claborate hottom-to-

4

Shell perfects mew submarine

g

cempletion technicue

Completely remote controlled underwater drilling and completion

method used successfully in 300-foot water depths

M. X. Hobbs, Jr,
Engineering Editor, WorLp Or

SurLL OrL ComPany has perfected
a new submarine drilling and com-
pletion technique which can be uti-

lized to develop oil and gas ficlds in -

the open sea in water depths to 1,500
feet. Blowout preventers and comple-
tion Christmas tree arc positioned on
the ocean floor, and all work is re-
motc controlled from an all weather
floating rig. Divers are not required
for any phasc of the operations. Fig-
ure 1 compares the new method with
conventional offshore drilling-com-
pletion practices.

96

After five years of research and
testing, Shell completed its first sub-
sea well in West Cameron Block 192
in 56 feet of water. This was the first
well in the Gulf of Mexico in which
all blowout prevention equipment and
the Christmas tree were positioned on
the ocean floor and remotely operated
from the surface. This initial subsca
well has been produced successfully to
an adjacent production platform 2,000
feet away since completion in Decem-
ber 1960. The well is controlled cn-
tirely by electro-hydraulic controls on
the production platform.

After minor modifications of the
opcrational technique, Shell moved

WORLD OIL

Blue Water Rig No. 1 into deeper
walters of the Gulf in the fall of 1961,
for exploratory drilling in 300 foot
water depth. The rig is an all weather,
semi-submersible unit which is sub-
merged to the 40 foot level in normal
drilling operations. Bruce Collipp,
arca mechanical engineer for Shell in
New Orleans, designed the unique
mooring system which precisely po-
sitions the rig on location, even during
periods of high wind and waves. The
rig has withstood 72 miph winds and
28 foot waves, so far.

Shell has recently completed drill-
ing its fifth subsca well along the 300-

-SEPTEMBER 1962
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FIG. 2—This guidance and alignment structure is
a key component in the Shell submarine drilling
and completion technique. The structure is posi-
tioned on the ocean floor. The three main columns
guide large cquipment packages (BOP’s ete.) into
- place, while the two smaller columns guidc the
underwater television camera frame and flowlines.

FIG. 3—Submarinc BOP hookup is guided into
position on the occan floor by means of Universal
guide framc (top). Conc shaped outrigger arms

ride guide linc cables to bottom.

foot water contour in the Gulf.
Although all five wells were dry holes,
submarine techniques were used to
complete all phases of the drilling
opcration. Had any of the wells been
producers, subsca com pletion methods
(installation of the christmas tree, all
production controls etc. on the ocean
floor) would have been used.

Major components of the submarine
drilling-completion system include:
Guidance-alignment structure. This
picce of cquipment (see Figure 2)
consists essentially of five slotted tubes
mounted on a hexagonal base. After
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100 feet of 30-inch conductor pipe is
jetted into the occan floor, the struc-
ture is run on 20-inch foundation
pipe and positioned in place over the
hole on the ocean bottom. Each of
the five columns is provided with a
guide line which extends from the
structure to the floating rig.

The threcc main columns are used
to guide and align larger packages,
such as the BOP shown in Figure 3,
into proper latching position. The
columns also provide lateral support
for the larger cquipment. The two
smaller columns are used for running

the underwater television camera

WORLD OIL

Courtesy Shell Oil Co.

frame and flowlines. The guidance
system allows the rig to be approxi-
matcly 10 percent off location while
installing any submarine component.

Undcrwater television system. The
TV system consists of a zoom boom,
pan and tilt unit, three lights with
individual intensity control and re-
mote focus. The zoon boom allows
the tclevision camera to be moved
near the subject in case surrounding
water is turbid.

The pan and tilt featurc allows
the canicra to move right or left
about 350° pan. The unit also can
be tilted 190°. This provides almost

SEPYEMBER 1962
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FIG. 4—Details of cight point mooring system uscd to position floating rig
on location. System designed to hold rotary within a 10-foot square area.

complete visual coverage of the work
area when combined with the zoom
boom f{cature, remote focus and ad-
justable light intensity.

Mooring system. The rig, sub-
merged to the 40-foot level is moored
by an cight anchor system. Four 1Y2-
inch lines lcad to a spring buoy (sce
Figure 4) located 500 feet from the
rig. From the spring buoy, a single
3-inch line extends 3,300 fect to a
crown buoy, which is connected to
a specially modified 20,0600-pound
Baldt LWT anchor by a 1%-inch
tripping line. The system has been
cffective in holding the rig on loca-
tion in rough weather. So far, pitch

CFRyYruanern synan

Gwranern Nt

and roll of the structure has been
less than 5 degrees.

Automatic controls. An XY plotter
is used to indicate vessel position. The
position is obtained by a tilt meter
hung on one of the guide lines under
the rotary deck. This device mcasures
the angle of inclination of the guide
line and converts this information

“ into vessel displacement in percent of

‘

A complete technical-operating
article on Shell’s submarine com-
pletion technique will appear in
a forthcoming issuc of VoORLD

O1L.

water depth. A two channel recorder
also records vessel displaccment in
port, starboard, bow and stern direc-
tions.

A second XY plotter indicates pitch
and roll. Another two channel re-
corder records this data on various
scales.

Four additional channels are nor-
mally used for recording mooring line
loads. ITowever, when spotting on lo-
cation, the four mooring linc record-
ers can be used in conjunction with
the two previously mentioned two
channel recorders to record all cight
mooring line loads. Only the XY
plotter then is used to indicate vessel
position. a

~
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Shell Demonstrates Oil Drilling
That May Permit Open Sea Operatwns |

By ¢ WWALL STREKT JOURNAL Staff Reporter

GRAND ISLE, La.—A new techniaue which
may permit ofl exploration and drilling: on the
open seas was demonstrated yesierday by Shell
Ofl Co. on a platform in the Gulf of Mexico
431 miles south of Grand Isle.

Diilling ip such offshore areas &8 the Gulf
of Mexico off Louisiana, the Pacitic Ocean off
California, the Porsian Gulf off the Middle
East and the North 8ea off Holiand has be-
come the petroleum industry’s biggest hope of
finding big new oil and gas flelds. But high
costs and technical problems which increase
in deeper water have restricted most of this

drilling to close-in areas with water no more
than 200 feet deep.

“0Oil men can now find and produce petro-
feum from the open sea, regardless of distance
from land or depth of water,” sald J. E. Clark,
executivo vice president of Shell, in a.nnounclng
the technical ‘bréakthrough.'
“Semi-Submorsible’” Rig

Shell’'s deep water drilling is done from a
huge drilling platform known as a ‘‘semi-
submersible” rig since it floats with 40 feet of
Its glant tubular structure below the water.
This s designed to hold the platform in posi-
tion over the ocean bottom even in wind and
waves of near hurricane force. The rig con-
trasts sharply with the “ship-type” hulls used
on other floating drilling rigs.

Shell also has developed complex new types
of drilling equipment which, it says, permit
crews to remotely control from the platform
completion of oll wells on the ocean bottom
without the use of divers.

“Now for the first time an oll company can
use the full resources available on land drilling

.Irigs to push ahead with exploration in deep

water areas,’”’ says Bruce Colllpp, Shell engi-

-l ne¢r wilh 8 degree in Naval architeclure who

designed the rig’'s unique anchoring system.
“Drillers can do anything from this rig that

-| they can do on land.”

‘The Shell projcct has been one of the most
closely guarded secrets in oil industry history.
Rival ofl companies have been spying on the

P O . P ..

Platform

extends over 114 squayre miles of occan, By nd-
justing teninjont on cables to the anchora, end by
shifting ballest in atabilizrtfon tanks, the rig
can stay within three to four feet of its re.
quired position over tho bottom, Mr. Collipp
says, ‘The rig has withstood winds of up to 72
miles &£n hour and waves up to 28 feet high,
he says. Shell officials contend the rig will ride
out n hurricane, nlthough the crew would be
removed in such & storm.

My, Collipp says the rig can drill in depths
up to sbout 600 feet of water, end, with conver-
sion, up to 1,000 feet.

Shell’s new drilling developments basically
enable drillers to use more sizes of ‘‘casing,’’
the large diameter pipe through which drilling
is done, This makes it possible for them to driil
to much greater depths than they could from a
floating rig. One of the wells drilled by Blue
Water No. 1 went to 13,302 fcet below the ocean
floor, )

Remote Control Equipmant

Shell says the new equipment also permits
placing of control equipment on the ocean floor |
where it is operated by remote electro—hy—-
draulic controls. Re-entry into the hole by the
drilling bit is faclilitated by a system of guide.
lines, the company says.

.Drillers observo operations on the bottom-
through o television camera. ‘‘Cost of drilling-
the initial hole with the new equipment runs
about the same as with conventional equip-
ment, but large potentinl savings &re possiple
by completing wells on the boltom of the ocean
insiead of building costly production plat.
forms,’” says J. W, Piltman, production man-
ager of Shells New Orleans exploration and
production area. A study of underwater pro-
duction and storage problems is being made,
he added.
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By HOWARD JACOBS
THIS CORNER made like an oll scout
the other day on an inspection trip.to the
Shel} Oil Company’s fantasifc Blue Water
drilling rig off of Grand lsle. Shell spon-

gored the tour for visiting newsmen via two
amphibious planes—a Grumman Goose and

& Royal Gull—from New Orleans airport .

(lakefront), At the controls was Carl
Stone, a veteran pilot for Pan Air Corp.

* with whom we once had the pleasure of

jousling at. poker.

After some 25 minutes aJou Btone set
the plans down at Grand Yele. The plano
skimmed into the tranquil offshore waters
and raced at soms 80 mph toward the

landing ramp, churning the water into white -

foam. A school of porpolses gumboled lazily
nearby.

After texiing up the ramp onto dry
land, we alighted and were transported by
car to a nearby helicopter base, accompa-
nied by Shell engineers R, W, Carter and
B. G. Collipp. Soon we were aboard the
giant whirlybird and soaring over the Gulf.
Whereas inland we had viewed little but
serpentine  waterways and Inhospitable

. marshland, here was a vast expanse of blue

water, flecked by an occasional whitecap., A

- {light of some 20 minutes brought us to our

destination, and we landed on the helipert
of the gigantic floating rig, which Is over
an acre jn area.

- On a tour of the rig, the engineers ex-
plained how oll operations were conducted
by remote control in some 300 feet of water.

The rig, almost as stable as a dry-land
siructure, has four stabllizing columns—one
at ench corner—resembling monstrous milk
bottles, ‘The 100-foot hlgh columns are hol-
low, and contain water ballust that can be
ralsed or lowered at will,

A fjve-columned structure, resembling
flaring organ pipes, is used In guiding the

" THE TIMES.PI

g Tour

AVVQS an Ey@€3gcaéi

underwater: equipment to its rlace at the
bottom. This s first lowered and lock'ed
to casing embedded In the Gulf bottom, .
Each of the five fluted. columns has a guide
line extending to the drilling platform.
Three lines are to run equipment to the
bottom, and the other two are used {o run
an underwater TV camera. In a huge circle
around the rig float a serjes of buoys, each

" attached to an 1l-lon anchor. Cables from

buoys to the stablizing column add to the

.rigidity of the rig, The derrick, soaring 140

feet from the Texas (upper) deck, brought
to 227 feet the distance from the top of the
structure to the waterline,

Wo were enormously Impressed with the
massiveness of tho winches, the grotesque

cranes and the huge quantilles of plpe and
packaged additives for drllling, On the up.
per deck several drillers in sllvery helmets
prepared to lower a blowout proventer fato
the water. Helmeled welders opornted blow«
torches in the blazing sun,

An amiable driller named Fines Mar-
tin conducted us into the spacious, air-con.
ditioned galley, where messmen were slicing
filets from a 250-pound fish. “He floated
to the surface when we dynamited,” ex-
plained Martin. We dined sumptuously on
steak and potatoes, then repaired to the
control room, whose wilderness of instru-
mentation suggested something out of Buck
Rogers.

From marlne operating quarlers we
were taken to the shipshape ecrewmen's
quarters, one of which fcatured a flock of
sultry pla-up girls. In the dining area we
ospled & signs YOU DON'T HAVE TO BE
CRAZY TO WORK HERE, BUT iT HELDS.
The crewmen were rugged speclmons, Ine
deed. They work 12 hours on, 12 off, for one
week. Then a weck off,




