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Wells drilled with CT*
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*Erom| a presentation by Joe Winkler, Chieff Operating
Officer, National Oilwell Varco, April 6, 2005




CT drllingl acceptance in Canada

Theusands effwells dilled annually: (allowingl continuoeus
dilling), net ene and: off).

Relatively: soit, predictanie sediments (Infireguent
sticking)-

Rigs designed precisely to fit 3,000 it wells, experienced
Crews.

Small te nos feetprnt, Wells; close tegether reducing
transit time.

East moeyve i and rig up time = 2 16 3t heurs,, fast
PEREtration rates.

All'weather operations.



Obstacles to acceptance In the U.S.

The tubing strength limits the depthr (7,900 ft
TVD Is the record).

Because It dees not rotate, heterogeneous and
Unpredictable strata cam cause It te stick — and
fishing IS very diificult:

For a one and off well with a general service C1:
g (2si epposed to a bullt for purpoese: anlling

rg), the retary rigs, particularly: the truck
mounted air rigs, enjoy a cost advantage.



Obstacles to acceptance In the U.S.

The anility to workever wells;
Handling significant fitids inrsmall bereheles;
Limited space for downhole eguipment;

Lack off experience anadl fiamilianty. With microhole
and CT dnilling;

Depth limited by current coll metallurgy and
colled-tubing precedures; and

Limitatiens of CT In evercoming| drilling
problems.




Technicallaavances in €I anlling

continue. They may. pave the way.
1o greater CT drilling acceptance.

Eor example...



¢,

Hybrid CT r

o e B [




Hybrid CT rig

jointed tubulars.
Highly. efificient nmoebile drlling rg com

AINES

Dl withreither coiled tuking or conventional

eading

edge technology In coilled tuking depleyment with

the proven technoelogy of conventiona
dilling.

top ¢

rive

Conversion firom coll tor conventional drilling Is
accomplishediipithe field without any: measurable

cost or downtime.

Designi Isi a collaboration between Foremost
Industries and several other coempanies.



Hybrid CT rig

With noek leads of Up: ter 200,000 1S at
the top drive and up ter 120,000/ 18s at the

Injector, hynrdmoedels can successtiully
diill te deptns; of:

- 6,900 it withr 4 1/2-1n. jolnted pipe
- 6,900 it Witihar 3 1/2-In. coiled tubing
- 5,900 fit witihar 2 7/8-In. coiled tubing




Hybrid rig limitations*

4,500 fit depth limitation based on 3 ~2-11.
CID to TD.

3 72-1In. CIF marginall for 8 +2-1n. surface
noele dirling.

10,000 ft ofi 3/ 72-1n. CIf too much fiex
current hybrid rgs and: difficult te move.

Increases final hele size heyend needed
4-1/8 1n.

*Ereom a presentation by Michael Wheatall, DrllinelEngineenng
and Operations Manager, Upstream: Technology, Conecelhillips; Inc.



Soelution: casing/coll hybrid*

Integrate casingl drilling technoelegy.

Casing drill surface hole and Intermediate hole.
» Eliminates need forlarge diameter Cis;

n Casing drillimg plus; slim' hele design: greatly’ extends
depth range for mast and pumps;

a Retrevable BHA not needed for straight: hele sections.

2. 3/8-In. colll tubing to drill final 4-1/8~In. hoele.
a Extends rigl capacity 10,000 ft depth.

*Erom a presentation: by Michael Wheatall, Drllingl Engineerng
and Operations Manager, Upstream Technology, Conocelhillips; Inc.



Casing/coll hybrid advantages*

Casing Dnlling Benefits
s Smaller rig, less fuel, reducedf emissions;

n Reduced trp time—Reduced trouble time (Smear
effiect andi noe thpping);

s No drllistring —reduced hauling.

Colled TTubing Prlling Benefits
s Faster drlling (e COnNECHIGNS));

a Reduced tip time=Nanaged Pressure
Drlling/Undersalanced Drlling;

a Facilitates use of oIl based mud.

*Erom a presentation: by Michael Wheatall, Drllingl Engineerng
and Operations Manager, Upstream Technology, Conocelhillips; Inc.



Casing/coll hyprid — conclusions*

Cost reduction goal Isiachievanie.

Casing/Coll Hybrid drlling cencept Is
fieasiile using current technolegy: anad
avallanie eguipment.

Other applicatiens possible:

*Erom a presentation: by Michael Wheatall, Drllingl Engineerng
and Operations Manager, Upstream Technology, Conocelhillips; Inc.



BUt @ nNew concept may. change
the game completely...



Rotating| colled tubing

Invented by John Van Way,
Rental and! Fishing Tools, Inc.
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Rotating| colled tuking




Rotating| colled tuking

Reduces; friction ins mud metoer applicatiens.
Can be retated or held still.

Eliminates; goeseneck Injector PENES —
extends CT life by 5 to 7 times.

IAcreases; capanility inlaterali drilling.

Many: ether eperationall and envirenmental
penefits.



Rotating colled tuning




CT drilling growth will alse be
driven by new: seismic imaging
technelogies using microholes:

Seismic attenuation and reservolr
characterization.

Time: lapse seismic modeling and Imaging of
CO2 saturation for sequestration and EOR.

4-Drigh-resolution seismic refiection moeniterng
of miscible CO2 injected into carbonate
[ESENVOIIS.

Elastic wave fielal stratigraphy.

New: 3-D Vector Vertical Seismic Profile (VSP)
Imaging technoloegy:.



And finally...

“Ini fact, colled tubIing UNItS' are’ so compact and have
such great petentiall, the: Vars Drlline Preject IS
evaluating, modifyine, miniaturizing and fully, autemating
a colled tubkinarunit e drill for water en: Vars.

Realistically, it will“lbe: years befere the unit Is develeped
andlsent to by recket to Mars, but it would lberan
Important first step hefiere Vars could be colonized. And

colled tulbing technoelogy: will-be greatly iImproved by the
researcn.”

-fromi the API wel site



Thank you for your time today.
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