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Cosing and Cementing Failures

Steam Quality Issues

Viscosity Problems

ISOJHERMICA

INSULATED TUBING FOR S M INJECT

lsathermica Vacuum Insulated Tubing will substantially reduce heat loss

and deliver high steam quality 1o the oil formation.

* Higher steam guality (more BTU's) at the oil formation improves

viscosity reduction in produced crude oil

* Higher steam quality means lower heat losses and therefore fower
casing and cement femperatures.

* Higher steam quality {more BTU's) delivered to the farmation can
reduce the volume of steam required per injection cycle, reducing
energy and capital equipment costs.

|sothermica is able to achieve all of this through the absolute vacuum
atmosphere craated within the annular space of the two corresponding
seamiess pipes, Clearly, |sothermica is a crilical necessity In the efficient
and enhanced recovery of Heavy and Extra-Heawy Oil,

www. ISOTHERMICA.com | nps-info@NorthPointSystems.com
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- Stimulating
Conversati

Water usage and contamination concerns are an
emerging challenge for unconventional gas and oil |
fracture stimulation programs |

ty Darrell Stonehouse

2010 CADESCAODC Drilling Conlerance

"As we use this technology in more parts of the country
on @ much larger scale, we must ensure that we are not
creating new environmental and public health problems.”

Rep. Henry Waxman (C

he combination of drilling long horizontal
wells and using multi-stage fracturing to open
up tight oil and gas reservoirs previously
uneconomic to develop is revitalizing the
Morth American oil and gas industry.

The technigue has radically altered natural gas exploration
and development, adding decades of new supplies to what
was a declining inventory. |t has also added billions of barrels
of new tight cil supply and is now being used to capture left-
behind rescurces in mature fields.

But the multi-stage fracturing revolution comes with
a downside—increased water usage and worries about
contamination from additives to fracturing fluids. In the
United States. the issue has already become a political
football. And the rumblings are now starting in Canada as
shale gas development moves into more populated areas and
multi-stage fracturing is applied to existing oilfields.

Canadian oil and gas companies are looking for innovative
technologies to mitigate water concerns before they become
a significant problem.

In the United States, multi-stage fracturing is undergoing
major scrutiny. The state of New York has placed a vircual
meratorium on drilling into the promising Marcellus shale
play in western areas of the state until it completes an
environmental review.

-CA), Chairman, House Commitiee on Energy and Commence

As shale gas development has spread across the country,
the U.S. Congress Energy and Commerce Committee has
launched an investigation into the impact of massive fracture
programs.

“As we use this technology in more parts of the country on
a much larger scale, we must ensure that we are not creating
new environmental and public health problems,” committee
chairman Henry YWaxman said in announcing the investigation
in February. “This investigation will help us better understand
the potential risks this technology poses to drinking-water
supplies and the environment, and whether Congress needs
to act to minimize those risks.”

In Mareh, the Environmental Protection Agency (EPA)
announced it was launching a $1.9-million study looking at
fracture stimulations. The study is expected to take two
years to complete.

“Our research will be designed to answer questions about
the potential impact of hydraulic fracturing on human health
and the environment,” says Dr. Paul T. Anastas, assistant
administrator for EPA's Office of Research and Development.

For its part, industry doesn't seem overly worried about
the scrutiny. In response to the EPA study, Regina Hopper,
president and chief executive officer of America’s Matural
Gas Alliance,says industry is confident the EPA's effort will
prove hydraulic fracturing is safe. =




== New ERCB Directive |0 requirements for casing
design apply to all Alberta wells

PLeCAODC Drilling Conrletencs

Gord Wagner, 7/

nergy Resources Conservation Board (ERCE)
Directive 10 (D10} Minimum Casing Design
Requirements applies to all wells to be drilled
in the Province of Alberta. This article out-
lines some of the basic steps presented in
10 that need to be considered in cas-
ing design. Areas covered are well category
table for sweet, sour, and critical sour wells;
material selection; simplified method; alternative design method
load calculations; and summary. Readers should download ERCB
Directive 10 from the ERCB’s website at www.ercb.ca, as many
references will be made to the actual D10 document.

Well Category Table for Sweet, Sour, and

Critical Sour Wells (D10, Section 1.4)

Critical sour well service classification is outlined in ERCB
Interim Directive 97-06. There is a discrepancy within the indus-
try as to what hydrogen sulphide (H33) content threshold should
be used to determine when sweet well service should be con-
sidered sour well service. In ERCB D10, sweet well service is for
wells with partial pressure Ha5 < 0.3 kilopascals (kPa). Sour well
service is for wells with partial pressure HiS = 0.3 kPa. Please
see D10 Appendix D for partial pressure definitions. Each casing
string section must be checked for sweet, sour, or critical well
service and designed accordingly.

Material Selection (D10, Section 1.3)

Critical sour service casing material must meet the material
requirements of Industry Recommended Practices (IRF) Volume
| Critical Sour Drilling, Section 4, Casing Design and Metallurgy.
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Sweer service casing material must meet the requirements of AP
S5CTNSO 11960 or proprietary grades can be used that meet D10
Section .5 requirements. Sour service casing materfal must meet
the requirements of D10 Appendix B, which outlines additional
constraints to SCT/150 11960 requirements. IRP critical sour
spec casing can be used for all wells in Alberta and can be subsri-
tuted Appendix B sour service macerial.

Licensees must ensure the suitability of the casing and
pressure-rated accessories for each specific application for the
life of the well. Surface casing must be designed for sour service
if the licensee drills into a sour zone prior to setting the next
SOUr service casing.

What about all of the existing APl S5CTASO 11960 compli-
ant materials purchased or manufactured prior to the issuance
of D10? Section |.3.1, Materials Not Meeting Requirements of
Appendix B, states existing APl S5CT/150 11960 marerials that do
not meet the requirements of Appendix B may be used for non-
critical sour service if:
* purchased or manufactured prior to Sept. 22, 2008,
* the Ha5 concentration < 1.00%, then the burst design safety fac-

tor (5F) is = 1.30,
= the H5 concentration = |.00% but less than 5.00%, then the

burst 5F is = 1.35,

* the Hi5 concentration = 5.00%, then the burst SFis = 1.40,
* materials can be tested as described in D10 Section 1.3.2,

Simplified Method (D10 Section 2)

The Simplified Method is a slight modification to design criteria
previously specified in Directive 10 (formerly Guide 10), dated
September 1990,
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For surface casing, the minimum burst design factors are
1.0 for sweet well service and 1.25 for sour well service. The
minimum burst design load (kPa) is five times the setting depth
(mTYD) of the next casing string. For surface casing, the collapse
and tension design factors and assumptions are the same as for
production casing.

For production casing, the minimum burst design factors are 1.0
for sweet well service and 1.15 for sour well service. Mo allowance
is made for external pressure. The minimum burst pressure design
load is the maximum potential formation pressure that the casing
will be exposed to. The minimum collapse design factor is 1.0. The
collapse design load should be calculated using the actual drilling
fluid gradient. The minimum collapse design gradient is |1 kPa/m,
The minimum tension design facror is 1.6, Mo allowance is made
for buoyancy. The lesser of the pipe body yield strength or the
joint strength (connection parting strength) must be considered as
the casing minimum tensile strength,

Alternative Design Method (D10, Section 3)

The Alternative Design Method allows the licensee to use a
detailed engineering approach to determine the design loads and
the casing capabilities. A series of Alternative Design Method
tables are shown for surface casing (Table 3,2.1), protective
intermediate casing/protective liner {Table 3.2.2), and productive
intermediate casing/producrive liner (Table 3.2.3).

There are several differences becween the Simplified and
Alternative Design Methods. For collapse design, there is no
longer a minimum collapse design gradient. For burst design, the
minimum required design factors range from 1.l to 1.25, depend-
ing on the partal pressure of the Hzs and CO;. The minimum

tension design factor is 1.75 for API connections and 1.6 for pipe
body yield strength or premium connections with metal-to-metal
seals. Buoyancy using the pressure multiplied by pipe body area
methed is allowed.

Either the Simplified Method or the Alcernative Design Method
can be used for any casing string. |t is this author’s opinion that
the Simplified Method will be the more widely used casing design
approach. The Alternative Design Method will be used when a
more detailed engineering approach is required to meet all the
minimum design factors.

Summary

» All wells to be drilled in the Province of Alberta must meet
ERCB Directive 10 (DI10): Minimum Casing Design Requirements.

* The well category table in Section |.4 must be used to deter-
mine if the casing string service is sweet, sour, or critical sour
service, and the appropriate loading conditions, minimum
design factors, and material specifications are used.

= Casing material must meet Section |.3 material selection
requirements. For non-critical sour service, casing material
must meet the D10 Appendix B requirements or IRP 1.4 casing
can be substituted in. Existing APl 5CT/NSO| 1960 casing that
does not meet D10 Appendix B requirements can be used if it
the casing meets the requirements of the Section 1.3.1.

= Either the Simplified Method er the Alcernative Design Method
can be used for the any of the casing strings.

Gord Wagner is Technical Manager at Summit Tubulars
Corporation in Calgary. He can be contacted at (403) 232-6066

or gordwi@summit-tubulars.com.
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A human approach to insurance SRR Tuscany International Drilling Inc. s a

e new, customer oriented, technology driven

403-296-2400 |1-800-565-B132 |rogersinsurance.ca 2o, international ailfield services company,
! I Tuscany is applying it5 experience and

I experiise o dnlling opportunities nitially

" in South America. Tuscany’s fleet consists
" of new technology drilling, workover and

. [ | heli-pontable rigs; with rig sizes ranging
| from 550 = 2000 HP. All operations are
i conductied by a trained experienced team
i i @ manner that promates a safe and

‘ il environmentally fendly woekptace

ROGERS

MSURAMNCE

Your energy specialists

Tuscany International Drilling Inc.

s i USingJourney Management tools to
~EREIEN ensure safety on the road

P A03.265.8258 | F—ﬁcz&s EIEB
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‘-)ALLAN R. NELSON
L ENGINEERING (1997) INC.

MECHANICAL ENGINEERS SERVING THE DRILLING AND SERVICE RIG INDUSTRY SINCE 1966

anl ]

A‘lminl.rnl.lli

» Complete design and analysis of drilling and service rig derricks, substructures,
pipe handling arms, pipe handling systems and moving systems to API codes.
¢ Automatic and semi-automatic handling systems.
Design calculations of specialized machinery.
Design reviews to meet APl 4F 3rd edition, it Weke up after five hoUrEofffEstides seen thie netw track 1o plaisior his colleasie s
» Equipment certification. Skipped breakfast because there™ S REtHine appealing in the 9:30 a.m.: Ackivadatsie fn Ondes 90 |
We are consulting engineers and are not affiliated with a fabricator. ! ridge anywa ing fog thatbuhdin thEdic o mo:
Drilling derricks and substructures to APl 4F 3rd edition. “alled hus girliriend 1o tell her he love@EE and couldn’t wart tc Workgliondie aasiphed groject for eig

» Design of CSA B626 (TC44) portable diesel fuel tanks. { - following wee 5:30 p.n.: Picked Gpfast food n

v e

ENGINEERING INVESTIGATIONS

Forensic Engineering # Risk Analysis & Audits # Reconstruction Design Reviews
Extensive Expert Witness Trial Experience ¢ Fire Damage & Cause Analysis
Metallurgical Examination & Certification of Cranes, Housing & Drilling Equipment

200,17510 - 102 AVE EDMONTON, AB T55 1K2
PH: (780) 483-3436 FAX: (780) 489-9557 www.arneng.ab.ca
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studies in innovation

Oilfield service firm

claims its rotary
steerable cuts a

cleaner wellbore

by James Mahony, MNew Technology Mopozine

any drilling engineers agree that rotary steerable
tools using “push-the-bit™ technology have a greater
tendency to cut scored, spiral wellbores than
“point-the-bit" tools.

According to Weatherford, which markets its Revelution rotary-
steerable system (R35) in Canada, the gun-barrel borehole that most
drilling engineers consider ideal is due to point-the-bit technology, an
innovative solution for an unusual challenge.

Comparing point- and push-steerable tools, Weatherford says
point-the-bit tools often use lateral force to cut, using a polycrystal-
lime diamond (PDC) bit's side-cutters, while push-the-bit systems like
RS55 use a bit-stabilizer as a fulcrum, aiming the bit while using the bic
face, rather than side-cutters, to drill,

The resulr, says Chris Hardey, Weatherford's technical direcror, is
that “production costs of maintaining the well go down, because you
don’t throw dog-legs or put a kink in it.” The borehole “stays fairly
smooth. . .and you end up with an overall lower cost,” he adds.

Lower costs partly reflect the ease of getting casing into a clean
borehole, as opposed to a scored, twisting one. Rolled out in
March 2009, Revolution R55 was designed for long-reach, direc-
tional wells in L5, shale gas plays.

According to Hartley, Revolution RSS has drilled nearly two million
feet worldwide and over one million onshore Morth America. Yyhile
available in Canada, the LS. well count for R3S is higher, although
exact figures were not available,

R5S may be making its mark. Canadian users would not go on
record, but a U5, user that used R55in 10 long-reach, horizontal gas
wells in Texas and Louisiana was more forthcoming.

“I'd say it gives you speed...and a smoother wellbore,” says Matt
Madson, Swift Energy Company’s drilling engineer. “As far as getting
casing into a lateral that's 5,000 feet out, it gives you a lot smoother
wellbore to push that casing through.”

Before RS5. drillers often drilled directionally with a mud
mator and bent sub-housing, and that's the standard against
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which RS55 is measured,
According to Madson, the down-
side is that, when drilling directionally,
R55 can't match the angle-build rate conven-

tional mud motors have achieved.

“But it'’s a lot faster—it just can't get the same build
rate, which isn't a problem,” says Madson. *You just have to
drill che well a lictle deeper at the end.”

Madson’s colleague agrees. “If you're trying to build a curve, |
think about the best we ever did with a conventional mud motor
was 10 to 15 feet per hour,” says Swift's senior drilling engineer,
Harry Dearing. "“With [R55], typically, we would do about 20 to
30 feet an hour building the curve.”

Diaring says rotary steerables—naot just Veatherford's
Revolution—tend to make the longer casing strings that are common
in long-reach horizontals easier to run. “We found we had a lot mare
issues around running casing through the curves when we used con-
ventional bent sub-housing [mud] motors,” he says.

Under ideal conditions, the men agreed Revolution could shave as
many as four o six days off a 40-day well. RSS is available in four
bottomhole assembly sizes, from 4 3/4 inches to 8 34 inches. @

Copyright funeWarren-Nickle's Energy Group
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FIHING SERVICES

« Open and Cased Hole Fishing

» Free Point and Back Off Services ) _
= Open and Cased Hole Whipstocks Experience — practice
+ Milling Services Excellence — outstanding merit ar quality

RENTAL SERVICES

« Drill Pipe and Heavy Weight Rentals
= |RP Sour Service Drill Pipe Rental
= Subs, Drill Collars and Kelly Rentals
* Diverter Rentals

MAJOR PIPE & SUPPLY LTD.
= New Casing and Tubing Sales
= Yellowband Tubing Sales
= Landing Joints and Pup Joint Sales
= Purchase of New and Used OCTG

NISHU OPERRTIONS: [760] 8732220
CALGRRY OFFICE: [403] 262-3633

Providing you with quality resource management

for all your lease construction, drilling, completion,

and abandonment needs. -

- Extensive Management Team Experience ;{ A
- Project Management & Engineering Services ,: i

» Horizontal Drilling & Multi-Stage Fracturing % W
(Montney, Bakken, Wabamun, Viking, Cardium) K

TRISTAR

Resource Management Lid.

Our Experience. Your Advantage. (403)262-8595 Calgary, AB www.tstar.ca
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RIG GUIDE reference reference RIG GUIDE

Nabors 97ACTD Ensign Rig 533

Complete with moving system ADR 300

IN WHAT APPLICATION DOES THIS RIG WORK BESTI WHAT 15 UNIQUE ABOUT THIS RIG DESIGHT

The ADR 300 does not have a conventional drawworks—it uses hydraulic cyfinders to holst
the drill sering. The entire tubular handling system (which includes the pipe tubs, pipe arm,
slip-handler, iron roughneck. and top drive) is automated and remotely contrelied from the
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It is best suited for multi-well pad drilling. The more wells that are on

the pad, the more cost-effective the operation will be. With the moving

system and small substructure footpring, this application can also be used

for re-entry or new drills on old pads with existing wellheads. Currantly, . control cabin. The design allews the entire centre section (mast. sub, top drive, iron-rough-
this rig 15 drilling hernzontal Montney wells on multi-well pads neck. catwalk, and pipe arm) to be rigged out in less than one hour and moved as one load.
WHAT ADVANTAGES DOES THIS TYPE OF RIG oFFEn? The ADR 300 has a versatile layout. which means that it can be rigged up around existing
The umbilical system, paired with the moving system, allows the rig to equipment or even on two separate leases.

manaeuyre on tight pad configurations. Trucks are no longer required 5 WHERE WOULD THIS RIG USUALLY BE FOUND WORKINGT

Lo move gquipment beeween wells, cutting down on time and trucking Ensign’s hydraulic ADR units are currently deplayed throughout the warld—~Australia,

costs. This rigalso offers che latest AC technology, allowing the operator Africa, the Middie East, and all three countries in Morth America

to maximize the capability of the rig without compromising efficiently.

WHaAT 15 THE CFFECTIVE DEFTH RANGE OF THIS mIGT
The small footprint and very fast move and rig-up times allow this rig ta waork efficiently
from 1,000 m 1o over 3.000 m vertically and deeper horizontally.

How MANY OF THESE RI1GS DoEs Masors Havel

By the end of the year, Mabors will have nine umbilical, seff-maving

rigs and a tatal of 15 rigs with self-moving systems in their fleat, WHAT WAS THE MOST CHALLENGING PROJICT WORKED ON AND Wyl

The Occidental Petreleum Corporation Elk Hills project in southern California. The locations
avallable to the rig in this very old field are of varying shapes and sizes, with some locations hav-
ing multiple operating pumpjacks that the rig fit around, Some holes are drilled with the rig itself

an ane lease and the central system {gen sets, pumps, and tanks} on another. The well profile »
{3,000 m true measured depth—or TMD—horizontals), weather conditions (over 45°C], and .
continuous operations (no days off for breakup, ecc.) required detailed maintenance planning. :-_:

RIG SPECIFICATIONS

DEPTH RATING
4,600 m, with 5" sour service drill pipe

Ric rowrn
Three each—3512C Caverpillar 1100 kW per sec

Tor orivE
Canrig 6027AC capable of 275 tons {244,700 daM)

UMBILICAL SYSTEM
Capable of extending 200 fc (&1 m)

St o o g b || BaVEEL Ll : RIG SPECIFICATIONS

Twoeath— Gardner Depver PZK- 10 (1,350 hp)

WHY WouLD A DRILLING EMGINEER HIRE THIS RiGT

The ADR 300 s safe (no rig crew contact with drill string), fast MNuUMBER OF LOADS
|11 [not including tubulars)

HYDRAULIC CATWALK AND IRON ROUGHHNECK

Canrig Technologies (drilling, tripping. and maving), and efficient (equipped with tap drive

DrRrick AND SUBSTRUCTURE runs casing up to 13 3/8" and has pulldown capability). The rig has DEPTH RATING
Cantilever triple with swing-up sub- proven that it can outperform telescopic doubles and triples on a 3200 m
structure capable of 740,000 dai spud-to-spud comparison. HoisTING CAPACITY
SHALE SHAKE RS WHAT APPLICATIONS DOES THIS RIG WORK INT 133,940 daM - . - e
Twa each on central system With the ability to fit large blowout preventer stacks [over 4.4 m clear TorP=DRIVE DRILLING TORQUE
Twa each on scalping tank waorking room) and no pipe-racking limit, the rig performs waell in any 27,000 fe-1b @ BO rpm = .
i
MUD TANKS area and well profile up to 3,200 m TMD PULL=-DOWN CAPACITY -
- 1 ot « yo e .
260 m3 waeal Gcoive volume WHAT DOES THIS RIG 00 BEST! 20.000 1 o
o S —
BOP - A The ADR 300 cutperforms the competition in rig release-to-spud times, Mubp PUMPS
: o — =
13 5/8" 5.0001b NACE twim ik = casing running costs, and rig-up versatilicy. up to 2 % 1,600 hp as per customer requirements
MUMHBER OF LOADS l.:l WHAT i% THE DEEPEST WELL EVER DRILLED WITH THIS ricl FMup TANKS
45, with no crane required 2.000 m vertical and 2,900 m TMD in California. up o 2 x 60 m3 as per customer requirements
i 37




