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|nnovation aids oilpatch operations

Alloys and new applicationsof
existinghard goods make better work
possible.

By DON LYLE, Executive Editor

hetraditionalimage of oil and gasasa

heavy ironindustry isgivingway toa

new imagethat featuresnew
productsmade of non-traditional materials
that make operationswork moresmoothly,
protect the environmentand evenallow jobs
not previouslyfeasible.

Thekey to every oilpatch operationisa
reservoir capable of economic production of
oil, condensateand/or gas. The key tothat
sourcedf profitsisthewellbore,and many
of theinnovative productsthat have been
introducedto the marketfocuson that key.

Industryneeds

In North Americaat | east, thosereservoirs
lieat greater depthswhere higher
temperaturesand greater pressures
challengetraditional equipment. That
challengeshowsupinthelatest round of
research projectscommissionedin the US
Department of Energy (DOE) Deep Trek
research programssupported by US$11
millionin governmentfundsand $5.5million
inprivatemoney.

Inthelatest round, Schlumberger
Technology Corp. isdeveloping and will
market a highpressure/high temperature
(HP/HT) measurementwhiledrilling(MWD)
tool that worksin deep, vertical and
horizonta wellsat temperatures
approaching400' F (204" C). Thenew tool
will send direction,inclination, tool faceand
gammaray measurementsinreal time back
tothesurface. Contractorswill beableto
retrievethetool without trippingto remove
theentiredrillstring assembly.

Another DOE project callson Honeywell
International to build asuite of HP/HT
componentsthat can be used for
instrumentsin gaswellsbelow 15,000ft
(4,575m) at temperatures ashighas437' F
(224" C).

Bubbles

Cementing Sol utions, Inc. isworking with
industry partnersand 3Vl Corp. on acement
that usestiny glassbubblesto lightenthe
weight of the cement but will overcomethe
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compressibility
challengesdf foamed
cement.
TheScotchlitebubbles
offer cement densitiesas
low as61b/gal, low
shrinkage, faster setting
time, easy mixingand
predictabledensity at the
bottom of the borehole.
A 1997 Westport
Technology Center study
showed cementing
accountedfor 15%of
total well costs, or $1.8
billionayear, and the
averagefailureratewas
15%.Repair of those
falluresraisesthe

Noble Corp., with help from Aquatic, has developed lightwelght aluminum
riser for use In deepwater wells. (Photo courtesy of Noble Corp.)
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cementingportionof thewell to 17%, or $470  based NobleCorp. with the manufacturing

millionayear.

Drill pipe

Theindustry hasdirected much of the
research emphasison new materialsand
dloysin pipe, drill pipe, casing, risers,
tubingand line pipe.

For example, the DOE reportsthefirst
test of acompositedrillpipeworked
"flawlesdy" during testsin ashort-radius
horizontal well drilled by Grand Resources
Inc. in TulsaCounty, Okla. The company
plansto usethe pipein at least 14 more
wells.

Thedrillpipeismadeof carbon-fiber
resin by Advanced Composite Products &
Technology Inc. of Huntington Beach, Cdif.

The Grand Resourcesteam entered an
existingwell that had been abandoned
since 1923, kicked off just below 1,200ft
(366 M) with 2112-in. compositepi pe, made
theturnto horizontal in 70t (21m) and
reached an oil-bearingzoneat 1,000ft (305
m) inthe horizontal section.

Larger diameter — 512-in. — drillpipeis
currently undergoingtests. That pipecould
mean abig boost of offshoredrilling,since
itislessthan haf the weight of
conventional pipe.

Theoretically,compositepipe could push
wellbore limitseven past the 50,0001t
(15,250m) mark availablewithtitanium

pipe.

Aluminumrisers
Another high-potential product tested
successfully combinesanideafromU S

capability of Russia-basedAquatic. Together,
the companies have created duminumrisers
that Nobleused onfivewellsfor Petrobras
offshoreBrazil, and the a uminum pipewill
be coming to the Gulf of Mexicothis
summer.

Speaking at the Drilling Engineering
Associationmeetingin Galveston, Texas,
NobleProject Engineer Tom Prosser said
Noble has been working onthe aluminum
dloy riserfor 4yearsand,in 2003, usedit on
wellsdrilled by theNoble Leo Segerius
drillship.

Noblebegan working onthe project after
examiningfutureprospectsfor itsoffshore
drillingfleet. That examination showed that
weight on board the shipsand riser tension
wereamongthe chief restrictionstorig use
indeep water.

Noblewent to Russiabecausedf its
substantial bauxitedeposits, which supply
the duminumalloy base. Themanufacturing
plant wasthe only oneintheworld capable
of producing pipeandflangesinthesizesthe
company needed.

Theresultisabasicriser that canbeas
much as30% lighter than steel for on-board
storage. Whentheriser iscombinedwith the
duminumdloy auxiliary servicelines, the
systemisas much as45%dighter than steel.

They have used the riserinwater depths
t04,300ft (1,315m).

In water depthsto 5,000ft (1,525m),
Prosser said that inwater depthsof 5,000f t
(1,525m), theduminumriser cansave
between $20,000and $40,000ajoint for
syntacticbuoyancy modules. Below 5,000ft
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(1,525m), thesavingsapproach $70,000per
joint.

Oilfield pipe

Substantial workisgoingintothetried and
trueoilfield pipeaswadl, said Juan Carlos
Gonzalez, product development managerfor
Tenaris, whodirectly supportsCarlosSan
Martin, thecompany'stechnology director.

Tenaris hasafull-timeresearchand
development department working on new
waysto usemetd pipebetter.

It hasdevel opeda 3% chromelow-dloy
steel tubingfor usein carbon dioxide
environmentswith minor amountsaf
hydrogensulfide. It also producesa
proprietary 13% chromealloy for usein
carbon-dioxide environmentswithapH
factor greater thanfour andsm | amounts
o hydrogensulfide. It resistscorrosonat
hightemperatures.

Tenaris al sohasdevelopedahollow
sucker rod. Theserodsallow better transfer
o torqueforcesand help overcome
resistanceto turning.

They offer another advantege. The
operator can usetherodstoinjectfl u ds
intothewe |bore. For instance, Gonzalez
said, acompany mightinject adiluent to
help produceheavy oils. Therodswere
designed towork under highloadsin deep
wdls

TheHydril Advanced CompositesGroup
usestwo elementsinitsspool ablelinepipe
fortheailfied. The pipehasaninner, plastic
linerto containfluids. A hybridlaminate
contributesthe pipes strength. That
laminateiscarbonandglass fibersinan
amine-cured epoxy resin. The outs descuff
layer protectsthelaminate.

Thetechnique's advantagedlowscustom
designa theplasticliner tofit each oilfield
requirement,whetherit'ssalt water, oil and
gas ingatheringlines, compoundsfor
injection,disposal linesor transmission line.

mlypropylene filters
Even applications as basic as filter
cartridgesfromwater injectionand gas

. purificationaregetting better, accordingto
Hamid Omar, technical director of Syntech
Fibres (Pvt) Ltd. of Karachi, Pakistan.

New continuous, non-round
polypropylenefibersinspunyarn cartridges
help kegp theyamin place. The continuous
filamentsar e melt-spunusing anew method
that doesn'trequire spin-finishchemicals,
andair pressurehelpscreate randomly
oriented, intermixed, |ooped and entwined
filtersaf bulky yam. Thecombination keeps
particlesfrom beingunloaded, even under
fluctuatingflowsand pressures.
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Research helped create hollow sucker rods that allow operators to Inject fluids into the wellbore. (Dlagram

courtesy of Tenaris)

Plasticshavefound their way intotheguts
o oilfield operations, as wdlasin
applicationssuch asthoseprovided by
Ensinger Hydewherethey areusedin
chemical-resistant bearings, pump parts,
valveseats, pistonri Ngs, transmission parts
and bearing cages.

Thesear e just afew of thegpplicationsin
which specialty material shaveimproved

operationsand efficiencyintheail patch.
Therearemany moreapplicationsand
materialsbuilt by many morecompanies.

New challengesinreachingfor oil at
greater depthin hotter environmentsunder
higher pressurewith corrosive gases and
liquidswill call for even morespecialty
material sto providesol utionsto more
complex problems. rsr
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