Witel Boceflrie

Experienced & Well Trained Personnel combine with the ALS to provide

Real time Monitoring - On Site & Remote
Drilling & Geological focus - Analyze & Advise
Customized Graphic Displays & Logs
Full integration & Display of 3" party data LWD, e-
logs

Over 300 parameters are calculated and recorded for
evaluation, interpretation & decision making

- Windows NT server for direct links to client networks
Specialized services, Gas/Pore Pressure, ALSV, ALSK, CFM

Reliability, Modularity & Redundancy



Witel Boceflrie
. ALS-2 SYSTEM CONFIGURATION
ALS- Real Time Data
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Geologic and hydrocarbon
analysis

- Database vs. depth and vs.
time (1/2 ft — 1 sec) all operations

monitored

- Complete library of
applications software

Hydraulics, Surge & Swad, Pre Kick, Casing run,
D’exponent & ECD in real time, Gas composition,
Logs & Reporting.

- Real time and play-back
graphic displays
- Custom Log facilities

- Real time Data
transmission




Gzosarvicas Mid Logglrng
ALS-2 -- versatile graphics display

¢ Endless customised
orid formats

¢ Mixed time and depth
monitoring

¢ From the smallest to
the largest scale
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¢ Programmable zoom = S
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Gzosarvicas M Logglng

ALS-2 -- mixed time and depth graphics
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Box including pneumatic
controls and
measurement equipment

Continuous weighing of U
the cuttings falling from

the shale shakers.
One flowmeter used for AXxis of rotation
each shaker- maximum 6 / _
n [ \ %-J
7\
5 Frame Paddle



VMziss flow rate measursarnt orinclols

> Instability caused by physical shocks

Cumulative weight are dampened.
exirapolation \ \ > Weight is estimated by extrapolation

Cumulative while the paddle is discharging
weight cuttings.

Disharge Period C . : . .
Signal inhibition > The weight estimation period 1s

triggered by a sudden change in the
. weight measured.
Instability of )
sga WL~~~ | » Measurement time can be as long as

16 minutes. Normally 40-60 secs

> Discharge time generally 10-14sec.

All Machines are T[Ippmg » Not necessary for paddle to be clean
Non-synchronised when it returns to measurement

position.



Multiple areas of benefit

»Find optimal string rotation for good cleaning and minimal string fatigue
» Evaluating relation between torque and drag and % cuttings left in hole
»Assessing risk situations (annulus packing off)

»Monitoring the recovered Volume of dry or wet cuttings

»Monitor volume of mud lose with cuttings (Coating effect)

> Know when at least 90% of what has been drilled has been recovered on
surface

> Real time control on volume/weight of cuttings for environmental treatment
»Monitoring the Volume or weight of cuttings left in hole

»Determine the Critical angle of accumulation

»Assessing risk situations (annulus packing off)

»Evaluate optimal hook movement for efficient cleaning

»Quantify returns due to Lovis/Hivis pills

»Find optimal flow for good cleaning and minimal String/motor fatigue



— Nias3

&E#LPT1:Local -

& e,
TORQUE & CUT [TNGS FLOW [ —
EEOR (hes) 20-0i- i TO(hes)- N2-00-00 [ DNATE - 1331997
COMMENTS T":"E 45 WDH [kibs) — g5 |0 Cflwi [#fmn) — FL HODOK HEIGHT
cmihr | 15 TRE [kibs"ft] 45 |0 Touvsas (ppm] 25K | o (metres] 40/
Lol -7T - - - T T TofY oo - ol R
- F-iz-d-z-ZTF= - = = = 1C el (1 e el iy = =
20:00 circulation & 743Zm 1 zoas - — | __::1:":5_"'_
""" e e —— = F - crgfd-fFocfocz
- 2030 e - == e e =
— pc 743121 |- —————— T = e =
pc 73 ; - 20-45 ; T i ] S
Hﬁ F-*-J--—~-= = - s Sl e =l
H i 21-00 ———— m a— p— ——
a F -3 =-g4=-===F= _::Ei = F-t= e
[ - = S EBEa==TaEE
BE;:HEIEH—_ 21:30 = - 5{: —I- g--F-I-fo-p==f ___?:':3:
Circulation 2.5 BOTTOM S UP B 245 F——— —— F= ——F - - ] il i e et
Reciprocation H i il Rl O Tz F-x= =Tz O fEoC-cE=m=eg_ FoZ
Ar dépth 7432 m umd : A s “ Tl - F-ig = Sl e o N S
Drilled cuttings and S e e = == EHEEEETN
cuttings gas reach B 2219 ——— p— - e E——— E—— ——
surface at the average -~ = e Rl el i = Rl e R
annular velocity - 22.20 e — __I‘ ——— = e
po T4 —— frrrr——— e o R f = =" 2
- 22-45 I N—— Er— I ST ST E—p— -
F-*-d-zi== - * = e e e e i
- Z3:00 ——— — —— — =T - F 2 =
i el ey F - - =L - Co-FEoDC
e — - - L - S P ==l - [ 5
pe N = 23145 = T F—— =
i EFer::i::::.:: - R e e
E e S — ———— p - - -
| 70 que—— . 2 SCESPecbocfac
- EEIE%E:':: — 7 35::‘::_:'3?_‘:.:::
- o000 : 24 FiGuember 1997
i i — L e I e
0010 trsf 2--active - 0015 e — = g e e
Record Pick-up Slack-off | | —a—— I STFSch=sFEEraT
free-rotating weights and 0n:-30 — = - - = SC—Ea-essm=F—"—F2z
free-rotating torque with F -2 =-d= - - — 7 T -3 - ™ SCIESIES==Z-FSC
circulation on - DD-45 g —— ——— = p — 41; R ey E e -~ — g Ry S
Pick-up Friction Factor - — — + = - -k :-3—';:::':?_-::::
drops trom 0,25 to 020 - 01-00 T T T T ——
ecovered almost 20 mT - F-iz-g=="*= I 3::3::':}'_2%;: -
drag weight ST | — + = o i i E——F - —
B 1 — EREREC-TE
- 0120 = e e
—Ic- J-Fa2>ZEFEO2ZFEQOZFE3dZD
- 0145 = [ T S Sy S S—
| 9155 ghsilling ahead H7432 m ¥D:1612.2 m S e e | _ T - T s C L -1 EHFEHEHEFEE

— 1O

@@[ R

EXIT
—

|TIack scanming - Click on nght mouse button for scanning on

evacuation at surface

Log versus time: Reciprocating pipe; log displaying a close relationship between torque and cuttings




Effect Of Drilling Procedures

Sliding Sliding

Cleaning Cleaning

Rotary Rotary

Cleaning

Cleaning
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People, Knowledge & Technology

Formation Evaluation While Drilling

Reserval™



Beginning with a Representative sample

Benefits of the Gastrap

Highly efficient degassing of small constant volume

(ﬂ. True constant volume, not effected by flow rate

= Sampling at or very close to the Bell Nipple
N Greatly reduces possible gas losses and mixing effect.

High mechanical energy to mud volume ratio increases efficiency

L’

\ Not subject to deposit influence
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Degasser Intake Placement Options

E stallation in open flow line

Flowline

(Recommended
For highest
resolution)

Direction
of Flow

C stallation in Header Box

Mud Level

Cuttings

Flow Line Outlet



Forzrlon 2velizddon YWalle Drilling
Value add features of the Reserval system

* High vertical resolution for thin bed detection C1 - nC5
in 40 seconds (1ft resolution for 100ft/hr ROP)

* Efficient degassing coupled with high sensitivity allows
detection of the slightest trace of C1-nC5 (1PPM).

* Removal of recycled gases (Double circuit allows
Analysis of Gas IN & OUT)

* Excellent correlation tool — the repeatability of

measurements (Design features which include backflush
and new capillary technology assures the stability of the
analysis)

* Reverse calibration possible for stored Chromatograms,
also has an auto-tracking feature



Gas Ratios with Oil Base Mud

Ratios

TG & CHR

-

oil [

LM Light / Medium
——— LH Light/ Heavy

= HM Heavy / Medium

Shallow Zones - Dry Gas
mainly C1

Mod, Dry Gas Zone
C1,C2,C3 Traces of C4 & C5

Wet Gas

Higher percentage of heavies

Oil or Condensate Zone

High percent of heavies
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Forzrlon 2velizddon YWalle Drilling

Interpretation of Results

*  Eliminate as much interferance as possible, Correct for Drilling
Parameters ROP,MW, Flow. Analyse recycled gas, work with ratios

 Better imaging of transition zones

» Real Time correlation with LWD data

* More accurate correlation with Electric logs (possible due to
accuracy, sensitivity and stability of measurement)

*Clear signatures with precise ratios allows
—Reservoir fluid characterization.
—Correlation with the help of the multi-well software

—Geo-steering of Horizontal wells



_ Gas In (at suction)

Gas OUT

(at bell nipple F Bl

or shakers) :
Partially
recycled gas
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Forzrlon 2velizddon YWalle Drilling
What this means

* The Quality of our surface gas data allows it to be used in real time and
post drilling for important decision making

— Pick coring points

— Optimization of future Reservoir data collection, logs, MDT, well tests
etc.

* By correlation with other available data you can rely on the
on site
analysis with the Rreserval system to:
—Detect thin beds
—Identify low resistivity pay zones
—Detection light hydrocarbon bearing zones
—Detect Low porosity reservoirs

—Pick gas/oil & oil/water contacts

You can be comforted in the fact that you have at least one set of valuable
formation evaluation data from your well.



Drilling Optimisation ALS-EVE

Variety of Phenomena to be detected

Slip-stick

Torsional vibrations of drill string

Bit bouncing
Axial vibrations due to jumping of the bit

Whirling

Rotation of rotational center of BHA or Drill Bit around borehole

Or a complex combination of the above processes



Drilling Optimisation

ALS-EVE

Low cost vibration analysis.
Acquisition thru existing
sensors.

High speed data rate 10HZ.
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Automatic Alarms ALS-EVE

Min and max bounds for WOH, RPM,TRQ and SPP.

Min and max bounds on standard deviation of these
parameters.

Seek specific torque patterns.

activates A horn <@
+ New rig

==  The traffic light floor
computer

A graphic charton — —
a printer ’



STICK SLIP

Increase of torque and decrease RPM

Slow increase of SPP

Cycle is dependant on the longitude of the drilling string

« ACTIONS

Increase the RPM and/or decrease WOB




Slip - Stick
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WHIRL

Increase of torque
RPM ocillations
There is no cycle

ACTIONS

Lift up S foot, stop rotating
Change the drilling parameters

— increase WOB and decrease RPM




TORQUE —>



BOUNCING

= Increasing vibration in the travelling block
= Vibrations in the top drive and/or kelly
= Change in ocillations of the WOH

ACTIONS

= Drop the RPM by 10 or 20 RPM
= Use a Shock sub in the BHA




Slip - Stick and Bouncing
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Pore Pressure Mocdelling

Engineers Armed With the Latest Pore Pressure
Modelling Software Gives You the Critical Pore
Pressure Information To:

> Optimise Casing Programs
> Avoid Well Control Situations
> Optimise Mud Weight

» Avoid Stuck Pipe Incidents
» Prevent Formation Damage

> Minimize Your Drilling Risks

29



Drilling Optimization

Real Time remote Cuttings Flow Information for Decision Making

transmission

The Information Hub

Cuttings Analysis
.
2
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Drilling Parameters

\

RPM Torque
11l SPP ROP..........
|y . Mud Parameters U
: |-rg' b r i Dens Temp
" Pits Res.......... Part of a Complete
! ;j , analysis system
o1 i Gas Analysis
CompositeLogs  Flow analysis (E-[ ﬂ
Data  ASCII e
Files Wits —

Rev etc Downhole Data LWD/Elogs

oAV
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