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PROTECHNOLOGY IS A REGULAR TECHNICAL REVIEW FOR
CLIENTS OF PROTECHNICS, A DIVISION OF CORE LABORATORIES,
L.P. FOR MORE INFORMATION, OR TO COMMENT ON THIS

NEWSLETTER, PLEASE CONTACT US AT 713-328-2320, OR VISIT

COMPI.ETION DIAGNOSTI(S NEWS FROM PROTE(HNI(S OUR WEBSITE AT WWW.CORELAB.COM /PROTECHNICS.

During the last 25 years we have seen

our industry maneuver through the
cyclical ups and downs of a commodity
driven business. These cycles provide
challenges that in many ways are the
drivers for operators and services companies
to innovate and improve their operations
and technologies. Certainly this holds true
in the position we find ourselves today,
with record commodity prices and activity
levels at recent all-time highs. The drilling
and completion technologies we are
perfecting today have brought reservoirs
once deemed unproductive into the
mainstream mix of global energy resources.

Having drilled and completed the

easier reservoirs over the past 30 years,

we are now left with assets that are more
challenging to exploit. During this time
there has been a significant change in the
role played by well completions. Clearly
in today’s environment, the completion is
increasingly the focal point in determining
a well’s — or a project’s — success or failure.
In this spotlight, completion diagnostics
has evolved from “It’s Nice to Know”
technology to a mainstream recognition
that “It’s Worth It To Know.”

(SEE PROTECHNOLOGY JUNE 2006 “ITS WORTH IT TO
KNOW,” WWW.CORELAB.COM/PROTECHNICS)

From its inception in 1983, ProTechnics
has been an innovator and developed
many firsts in the field of completion
diagnostic technologies. Throughout these
25 years of innovation and implementation,
ProTechnics has become the recognized
global leader in completion diagnostics.
Our tracer, isotope and chemical, and
imaging technologies are unique tools
that engineers depend on for direct
measurements to help them understand
the placement and performance of

the completion.
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A TRADITION OF FIRSTS
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INNOVATION *

« First fo inject tracer materials on the low * First to develop and patent a washpipe
pressure side of the frac spread deployed annular pack density imaging tool
* First to develop and pump multiple tracer
isotope materials for added identification We are not done yet. As the industry confinues
of the complefion placement to demand better placement and optimum
« First to develop and patent ZeroWash® tracer  performance from the completion, ProTechnics will
materials that eliminated isotopes being continue fo lead the way with new products and
washed off the particulate carrier services and higher levels of service innovation.
* First to develop and patent the indusiry’s only
memory spectral gamma ray imaging tool It is fitting that during our 25th anniversar
* First to develop and patent washpipe deployed  year we have built a new laboratory and o¥fice
completion diagnostic image tools ¥uciIin to accommodate the growing demand for
« First to develop the ComplefionProfiler image  our producis and services. Featuring state-of-the-
tool string that combines memory spectral art ool manufacturing and laboratory capabili-
gamma ray and full production log in one ties, these facilities were designed for the next
tool string. 25 years. From these new facilities, we expect
* First to develop and patent multiple chemical ~ to J;velop many more industry firsts.
tracers designed to trace the fluid portion of
a frac treatment for subsequent analysis of
the returned fluid.
TO ALL PAST AND CURRENT USERS OF PROTECHNICS
COMPLETION DIAGNOSTIC PRODUCTS AND SERVICES, THANK YOU FOR
YOUR CONTINUED BUSINESS. WE’LL SEE YOU AT 50.
PLAN STRATEGICALLY...ENGINEER SUCCESS.... MEASURE RESULTS
N £

a8

Corelab

©2008 Core Laboratories, L.P. All registered trademarks acknowledged.

RESERVOIR OPTIMIZATION




Did you know that the
target gas sand for this infield
development well was severely
depleted and thieving gos?

RESULT:
Lost gas production valued af
over $10k per day

ACTION:

Install compressor to reduce
downhole pressure and
produce gas from thief zone
along with non-depleted zones

Did you know that Stage 2
is the major source of water?

RESULT:

Excessive water production is
loading the well and reducing
gas production

ACTION:

Performed remedial workover
to isolate Stage 2, increased
gas production 1000%,
reduced water 70%

IS IT THE RESERVOIR?

GAS THIEF ZONE
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OHFER 3D

PRODUCTION PERFORMANCE

Open Hole

Post-stimulation production
profiling plays a key role in
evaluating the production
performance of fracture
stimulated reservoirs. However,
a crifical question must be asked,
"Is the production performance
of each fracture treatment stage
or formation layer controlled
by the quality of the
or the effectiveness of the
Especially in
tight gas sand completions, if
the zone was not freated
effectively the performance
will be adversely affected.

ANALYSIS SUMMARY

A comprehensive approach to

the evaluation process must be
utilized to enhance the value

of post-stimulation profiling.
ProTechnics’ completion diagnostic
services such as SpectraStim,
SpectraScan, SpectraChem and
Completion Profiler can provide
the data and expert analyses
required fo provide targefed
solutions when your well just
doesn't perform to expectations.
The surrounding tracer/production
profile case histories highlight

just some of the reasons why

you should implement these
technologies in your well and

field evaluation strategies.

. GOHFER 3D frac simulafion determined that all the formation

zones could be fracture treated in one stage

. The production profile results indicate localized gas production

. Several non-producing zones are identified

. R/Atracer, speciral gamma response indicates that all the zones
were freated. Hence, the production profile could be correlated to

the reservoir or petrophysics

. The gas profile was correlated to the open hole log analysis

GAS PROFILE—OPEN-HOLE CORRELATION

®  Gas producing zones only correlate to intervals with neutron/density

crossover or "gas shows" (top image)

Some high gas saturation zones are not
requiring fine-tuning of the petrophysical mode

producing as expected,
ii

ottom image)

Did you know that Stages
1, 2 and 3 have severe skin
damage, which is choking
back production?

RESULT:

The R/A tracer, spectral gamma
response indicates good proppant
placement (except in the botfom half
of Stage 1) with no indication of
proppant flowback, which can cause
poor fracture-to-wellbore connectivity.
However, the extreme cooling (37°F)
accross the stimulated zones indicates
severe near-wellbore skin damage,
which is reducing the gas production
to an estimated 25% of full pofential.
Gel damage may be the problem.

ACTION:

Evaluate fracture treatment design,
especially the fluid system (used
foamed crosslinked gel).

Did you know that all the frac
stage intervals were treated and
flowed back effectively using
cross-linked gel design?

RESULT:

A multi-well, fracture treatment
evaluation utilized R/A tracers,
chemical tracers and production
profiling. Slick water and cross-linked
gel frac designs were evaluated.

The cross-linked gel design performed
much better with good proppant
placement, very effective stage
flowback/ cleanup and increased
production performance.

ACTION:
Change o cross-linked gel design on
future fracture stimulafion treatments




IS IT THE COMPLETION?

SEVERE SKIN DAMAGE
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SpectraChem
Stage Flowhack Analysis Results

Stage 1 Stage? | Stage3 | Stage4

Fowback | SompleDate | CFT1100 | CFT1200 | CFT1500 | CFT1900 | Tofal ppb

bbl ppb ppb ppb ppb
473 [11/26/07 2310 0.0 0.0 06 8372 838
528 [11/27/07 0001 | 00 0.0 03 866.0 866
609 [11/27/07 0200 0.0 0.0 05 8921 893
712 [11/27/07 0630 | 706 | 1141 312 | 4589 674
809 [11/27/07 11:00] 251 4] 91 809.1 887

1009 [11/27/07 16:00 [ 92.6 151.1 91.0 144.3 91

1233 |11/27/07 23:00 | 757 129.8 86.7 722 364
1544 [11/21/07 0900 | 87.6 156.1 117.6 1149 476

1846 [11/28/07 21:00 [ 752 130.6 110.3 128.0 444

2182 [11/29/07 11:00 | 543 96.0 88.7 102.9 342

471 |11/30/07 11:00 | 580 1023 81.2 71.2 313

27797 [12/01/07 1500|567 | 1018 | 761 | 755 | 310

3167 [12/02/07 23:00 | 39.0 735 49.6 542 216

I
EFFECTIVE FLOWBACK/CLEANUP FROM ALL STAGES




PROTECHNICS MOVE
ENHANCES LAB AND
ANALYSIS CAPABILITIES,
OOL MANUFACTURING

5 |

A state-of-the-art lab is one of =
the crowning features of the new
ProTechnics facilities in Houston.

The advanced lab joins updated analysis
capabilities, instrument assembly and
refurbishing, along with administrative
and sales offices.

The new facility at 6510 West
Sam Houston Parkway North
in northwest Houston moves the ProTechnics division into a
larger facility near Core Laboratories corporate headquarters.

Growing demand for diagnostic services used in hydraulic
fracturing and other completion operations has led to new
facilities for ProTechnics.

“Completion diagnostics provided by ProTechnics are valuable
direct measurements of completion operations and success,”
said ProTechnics President, Tom Hampton. “The growing
complexity of these completions and their critical contribution
to well and reservoir success has resulted in greatly increased
demand for our services.”

OUR NEW FACILITY INCLUDES:

SPECTRACHEM /SPECTRAFLOOD
ANALYSIS CENTER AND WET
LABORATORY

STATE-OF-THE-ART ELECTRONICS
WORKSTATIONS

NEW LOGGING TOOL RESEARCH
& DEVELOPMENT DESIGN CENTER

GROWING TO MEET DEMAND

PROMOTIONS AND MOVES

Ben Campbell — Promoted to SpectraChem Analyst I,
Houston, TX

Cole Hutchings — Promoted to Completion Profiler Analyst
Randy Shamblin — Rejoined ProTechnics as District Manager,
Parkersburg, WV

Ron Blush — Moved to Houston, TX as Logging Logistics
Coordinator

Bob Wilson — Promoted to Training Coordinator, Oklahoma
City, OK

Steve Dick — Promoted to Training Coordinator, Houston, TX
Chad Richardson — Moved to International Operations

Jason Tillinghast — Promoted to QA Training Supervisor,
Houston, TX

NEW ADDITIONS

ProTechnics continues to increase service capabilities and
add to its technology prowess.

Welcome aboard:

HOUSTON CHEMISTRY LABORATORY SERVICES
Jean Pham — Chemist II, Houston, TX
Donna Russ — Chemist III, Houston, TX

HOUSTON ELECTRONICS MANUFACTURING
Mohamad Hishmeh — Electronics Lab Supervisor, Houston, TX

ACCOUNT MANGER
Marc Peacher - Houston, TX
Eric Heinecke — Oklahoma City, OK

ACCOUNTING & ADMINISTRATIVE
Tia Ashford — Data Clerk

FIELD SERVICE REPRESENTATIVES

Rafael Garcia — Alice TX

Eldon Brand — Oklahoma City, OK
Stephen Cook — Oklahoma City, OK
Gabriel Long — Oklahoma City, OK
Dustin Moore — Oklahoma City, OK
Craig Mosley — Oklahoma City, OK
Wendell Robertson — Oklahoma City, OK
Gabriel Salas — Midland, TX

Avery Simmons — Midland, TX

Eric Conrad — Parkersburg, WV
Jeffery Crum — Parkersburg, WV
Thane Ferguson — Vernal, UT
Randall Oldson — Rock Springs, WY
Chris Skeens — Sidney, MT

SPECTRATEK SERVICES

Keith Evans — Albuquerque, NM
Dean Frederick — Albuquerque, NM
Angel Gurule — Albuquerque, NM

NEW AND EXPANDED FACILITIES

* Opened a new sales office in Oklahoma City, OK

* Relocated Oklahoma City district operations to a new and
larger facility in Oklahoma City.

* Opened district operations office in Parkersburg, WV

* Houston office was relocated from the main corporate office

on Windfern to an expanded and enhanced facility at
6510 West Sam Houston Parkway North.




FRACTURE MODELING TECHNOLOGY LEADER

GOHFER® software provides power, accuracy and the
updates to stay up with stimulation challenges

GOHEFER planar 3-D fracture simulation software is the most
powerful, comprehensive tool available in the industry for the
design, analysis and optimization of hydraulic fracture and acid
fracture stimulation treatments.

Industry leading research challenging conventional assumptions has
set GOHFER apart as the technology leader. As unconventional
pay becomes our primary stimulation target, the ability to predict
and not just mimic job results becomes vital.

Some of the latest features implemented in GOHFER:

* Horizontal Log Processing — GOHFER’s powerful log process-
ing package is now capable of processing horizontal logs allowing
for the evaluation and modeling of variations in rock properties
along the length of the lateral.

* Acid Frac Conductivity — In addition to GOHFER’s industry
leading production analysis and conductivity calculations, we
have added production and conductivity analysis for acid frac-
tures (propped and un-propped).

* Network Capability - GOHFER can be accessed over a local
or wide area network (LAN/WAN) eliminating the need for an
individual hardware key.

GOHFER® Hydraulic Fracturing Design Theory &
Application Course Schedule

Calgary, Alberta October 6 — 8, 2008
Houston, Texas  October 20 — 22, 2008

VISIT WWW.GOHFER.COM FOR MORE INFORMATION,
OR CALL KEVIN SVATEK AT 713-328-2304.

GOHFER'
Vi)

3D GRID ORIENTED
HYDRAULIC FRACTURE
SIMULATOR

Please join us at the 2008 SPE Annual Technical Conference and Exhibition
in Denver, Colorado, September 21-24. We’re at Booth 1137.
Help us celebrate our 25th anniversary and learn how all that experience and the

latest completion diagnostics technology are enhancing well production.




