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pe@n k Data Integration Challenges

Aggregation of various Data Formats from multiple sources
e Standardisation

e QC

e Data availability

e Time to find the right data

e Multiple systems

e User data administration / User system administration Collaboration

e Systems Interoperability

- Real-time data Monitoring Safety

e Creating impact based on data availability Efficient Data (Asset)
Management
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petr@Oi| What is Seamless Data Integration?
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e Elimination of time intensive tasks needed for data transfer
e Minimum time for the data reconciliation/QC cycle

e Earlier information to improve decision-making

at the rig-site and the operator’s office
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Pe@nk The Components of Data Integration

e Collect

e Convert to one standard (WITSML)

e Aggregate

e Store (database & store to store synchronisation)
e Transmit

e Visualise

e Monitor

e (Calculations for alerts and alarms

e Export data for analyses (third party applications)

e Import analysed data (written back to database)
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petrO’i An Example Workflow Diagram
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pe@n k Rig-Site Data Collection

e Data management should start at the point of acquisition

e Real-Time Data
— Rig drilling sensors (surface)
— Mudlogging acquisition unit (surface)
— MWD/LWD (downhole)
— Cementing unit
— Well testing (surface and downhole)

e Static (Batch) Data that is unstructured
— Dirilling reports / Geology reports
— Mudlog plots and corresponding digital data
— Interpreted lithologs (cuttings)
— MWD/LWD plots and corresponding digital data (*.LAS & DLIS)
— Wireline plots and corresponding digital data (*.LAS & DLIS)
— Photographs (bit, cores)
— Other files (*.docx, *.xlIsx, *.pdf, etc.)
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Pe@n k Importance of the WITSML Data Standard

e Energistics is an E&P industry supported body

e WITSML is Web based and built on XML technology

e Platform and language independent

e A data standard that is evolving to meet industry requirements

e Supports most types of well data:
— Mudlogs
— MWD/LWD
— Drilling Sensors
— Directional Drilling
— Daily Drilling Report
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pe@nk Data Conversion

 WITS to WITSML

A WITS Level 0 Data Stream A WITSML Data Stream
&& <nameWell>Petrolink Test Well</nameWell>
0801Petrolink <nameWellbore>Sidetrack1l</nameWellbore
08021 <namelLog>D1</namelLog>
080812635 <logCurvelnfo>
082180.23 <mnemonic>DEPT</mnemonic>
I <unit>FT</unit>
&& <mnemAlias>DEPTH</mnemAlias>
0801Petrolink <nullValue>-999.25</nullvValue>
08021 <startindex>12635</startindex>

080812635.5 <endlindex>14386</endIndex>
082181.48 <columnindex>1</columnindex>

<WITSML/>

Wellsite Information Transfer Standard Markup Language
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pe@n k Data Aggregation and Visualisation

File View Language Profies Help @ (Online) You are logged in as: administratq
| Folder Tree - x|

N % | J.
OB [ <XEl 208 & 2,

4 ¥y HOME
4 £ Company Demo
4 [ Angola $.D./RESIS
I Wel 5B (7)
O Well S4Z (3)
P 2 Canada
b 2 Qatar 20 :
b £ United Kingdom 5 RACLX
4 7 Demo Displays (11) () 150 1 + 2001 ppm ' 0.878 chm/m
(1 Static Files -User01 De
" g = SH: LT GY LT BRN BLKY
"7 Real-time Displays - Tr FLKY MOD HRD FRN SLTY
L Realime Displays (7) g SUICALC

Drilling

$D: LT GY OPQ VFG GRDG)
SLT MOD-WL CONS PRLY]
CMTD FRIA MOD SRTD
SH: LT GY LT BRN BLKY
FLKY FRM WXT SMTH TXT
CLN NON CALC
| ¥

S0: LT GY OPQ PRED SLT
OCC VFG LSE-MOO CONS
PRLY CMTD FRIA PRLY
SRTD

T
Hole Depth : 12177.07 Ft
Bit Depth 12177.07 Ft

S0: LT GY OPQ VFG GRDG) ROP 7.19 Fitr
SLT MOD-WL CONS PRLY]|
CMTD FRIA MOD SRTD

SH: LT GY LT BRN FRM
BLKY FLKY MOD SFT FRM
SLTY SLICALC

Folder Tree Search Control Panel

www.petrolink.com Total Well Data Integration | Real-Time Decision Making ©2012 Petrolink International




Bit Depth :12177.07 ft
Hole Depth : 12177.07 ft
ROP 1 7.19 ft/hr

Bit Depth :1356.77 ft
Hole Depth : 1356.77 ft
ROP 1 14.75 ft/hr

www.petrolink.com

Real-Time Well Status Display

Wellc B WwellD J§  WellE

Well B
Cementing

Bit Depth : 5348 ft
Hole Depth : 5348 ft
ROP : 0 ft/hr

Well G

Tripping In

Bit Depth : 5678.02 ft
Hole Depth : 7497.11 ft
ROP : 0 ft/hr

Bit Depth :21731.71 ft
Hole Depth : 21731.71 ft
ROP : 27.86 ft/hr

Well H

Circulating

Bit Depth : 1476 ft
Hole Depth : 4200.18 ft
ROP : 0 ft/hr

Bit Depth : 5878 ft
Hole Depth : 5878 ft
ROP : 0 ft/hr

Bit Depth :8467.13 ft
Hole Depth : 8467.19 ft
ROP 1 2.87 ft/hr

Total Well Data Integration | Real-Time Decision Making

Bit Depth : 10748.97 ft
Hole Depth : 10748.97 ft
ROP : 84.73 ft/hr

Bit Depth : 13291 ft
Hole Depth : 13100 ft
ROP : 0 ft/hr
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petroli PDF Correlation Feature

— - —_— - - - —
" CorrelationGammaRay. pdf - Adobe Acrobat Pro -Jo&s
File Edit View Document Comments Forms Tools Advanced Window Help %

PP L @/ B @S
COE0P e
) R 8 (aewl- o () W

www.petrolink.com Total Well Data Integration | Real-Time Decision Making ©2012 Petrolink International




Curve Ghosting between Tracks

File View Language Profiles Help @ (Online) You are logged in as: administrator Log Off
g kg &. Demo Correlation ...mong the track) v X
| L
2'||le7 % @9 o & [V] AutoScale [] Curve Highlight
2 I
T’{T ift : 600ft Well_A 1ft . 600ft Well_B ift . 600ft Well_C
o
§ E GR /ROP - Of GR/ROP E GR /ROP -
e © @© ©
g g g
z ! i
= - =
ROP ROP
1000 70 ft/hr 0 1000 0 ft/hr 0
ROP Gamma Ray corr Gamma Ray corr
1000 10 fthr 0|~ 0 160.68 gAPI 300 0 182.62 gAPI 300| ~
3800 A 5450 7
6800
3850
6850
3900
6900
3950
6950
4000
7000
) Welcome to Console Application. | Upload:. | | Download:| | perrotink Console v1.9.2.1560 PetroVault ™ @© Petrolink International 2010-2012

www.petrolink.com

Total Well Data Integration | Real-Time Decision Making

©2012 Petrolink International




petrQ/' Calculations for Alerts and Alarms

MSE calculation
Ability to set alert thresholds
Display alarm
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Drilling
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Bit Depth : 13049 ft
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pe@nk Time Based Plot With MSE Calculation
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petroli Activity Code Calculation

Rig Time Hole Depth s e BTVD Block Height
Bit Revolutions Average 98.33 RPM ft

:; .:Jazrsnjasr; ee 6575.9 ft Mud Flow In 2 m3/min 6573.6 ft

Lag Strokes Well head to Surface 3979 unitless

Pump 1 8892 Bit Depth Lag Time Well head to Surface  2123.43 min Vibration
[ Lag Time from Bit to Well head 4434.44 min

Pump2 |0 6573.8 ft Mud Return Depth 530434 m 0cps

Pump3 | 222 Activity Chart 11 January 2010 ; 12:00:00 Bit RPM

Pump 4 225 92 RPM
| / Drilling
% Tripping Out
% Tripping In

Reaming

Connecting 37 KN.m

Pit1 Pit 2
bbl

Torque

RE00 : 009 Lag Strokes

12155 unitless

Numeric Values History "o ) Run Circulation

Index Mudfiow In Mudfiow Out i - 60 , &)
galUS/min ‘Hook Load”0

092342 11110 22347 2412 zq\ld.bi so'- | 40.35 hr
092322 11110 22362 26.41 10 =
0023:32 11110 22306 2532 E - Bit Power
09.23:42 111110  2241.3 2475 . ~
092352 11110 22442 25.42
09:24.02 11110 22548 2668

82.71 kW

Data is recorded every 15 seconds, and stored 3 minutes for Analysis. The Trend is analysed:

. Drilling: Hole Depth = Bit Depth . Pipe Connection: Off bottom,

«  Circulating: Pipe not moving (Bit) and Standpipe Pressure (SPP) pipe moving and bit depth < hole depth for LESS than one stand
is above some threshold (currently 100 psi) and not circulating, and IN SLIPS (hook load < threshold)

. Reaming: Pipe moving and SPP above threshold

. Trip IN / OUT: Bit depth trend depth increasing / decreasing
without circulation (as defined above) and bit depth < hole
depth more than one stand (120"
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Displays on Mobile Devices
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Note: Map of data users in an organisation
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e Quicker Respond =




‘rolink

peEhe] Interoperability - WITSML Third Party Applications
e Openworks e EDM / Decision Space
e Seabed e DrillEdge by Verdande
e Petrel e DrillScene by Sekal
e Techlog e GEO by SDC Geologix
e Interactive Petrophysics e Gravitas by HRH

e DSP-One e MS Excel
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Pe@nk Extracting Reports From Real-Time WITSML Data

Petrolink User
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Real-time data stream

Real-time data to include
calculations will output

Real-time Server onto a predetermined

report template

Corporate database
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pe@nk Conclusions

e Seamless data integration is NOT ‘plug and play’
e Lower costs by improving decision making
e Safer operations through collaborative decision making

e Total well information capture, aggregation, delivery and visualization by

integrating well-site data
e WITSML enables interoperability and collaboration

e A collaboration environment that improves multi-disciplinary communication
between rig personnel, service company personnel, office based operational

and technical professionals
e More efficient integrated decision making
e Independence from service companies allows the operator to control the data

e Highly scalable platform that supports multiple rigs worldwide
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Thank you!

adl.iswanto@petrolink.com
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