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Getting unstructured & analogue data within the “mining and
analytics” window

Oil & Gas Legacy Data - value and challenge for maximising potential
Legacy Data - how big is it

Typical storage, access and analysis workflow

The shared file folder system challenges

File folder system organisation - lack of consistency within each
organsiation

Industry cost reduction is increasing the challenges - decreasing
manpower efficiency

Hampton Data Service Solution

1) Map data/information landscape - using proprietary geoscope
software (automated data interrogation and classification) radically
reducing time of mapping

2) Data clean up and improved DB construction / reconstruction
(using geoscope?)
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What’s the % of Data

Global oil production by discovery date in Digital “Vector”

Millions of oil-equivalent barrels per day Format
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Legacy - How big is it ?

2016 7] i ———

Total E&P
__data
Is this all that is information
available for volume
Mining/Analytics
o

Data Provenance Lost
Audit not kept

Data Governance Initiative: Appendix VIII - 'To Be' Data Workflow Design - Page
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HDS captures and processes legacy £
geotechnical ( geological & (=
geophysical ), petroleum engineering [

and production information and data
for the Oil and Gas industry [
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The Shared File Folder Systems

Shared LAN file systems continue to be an integral part of most
operational E&P project IM/DM environments, and the main file
|/O and exchange location.

Even when Master Data Stores & Reference DBs exist,

a lot of the E&P data expert’s time is spent outside these
environments, creating & manipulating files/records, both
directly as files on the shared file system and in task specific
applications.

These G&G users are seldom experienced or interested data
managers and tend to work in a “creative” (to some chaotic)
environment, that inevitably creates multiple versions/iterations
and more data.
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Shared File Folder Systems

Conversely, Data Managers are seldom G&G subject matter
experts, and want things “tidy” and “rationalized”

i.e structured and easy for them to manage

They try and impose order on the data users and creators to
“tidy up”, database and log their actions (so as to provide
auditability) after a hard day’s work at the workstation

This is a difficult ( mostly impossible ) to achieve.
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¥ 52 Development and Production (10+113740) : 55.19MB+197 42GB

Lack of consistent File Folder structure within companies

([ ar2001 (366) - 9.93uB - AISO Within industry

Ly dr2002 (672+177): 13 32MB+8 47MB
Ly dr2003 (0+1520) - 0+70.06MB

: )
- every client different
L dr2005 (0+1742) - 0+109.14MB

» | | nc-115 partner (0+405) - 0+20. 57TMB

¥ || nc-186 partner (0+373): 0+21.09MB
» || ro0reports (0+964) - 0+67.48MB

. .
> | ar2006 (0+1988) - 0+107 33MB | L. Subsurface and Well Engineering Department (3+223675) - 42.12MB+351.76GE I aXO n OI I I IeS Ofte n a M IX Of

* L dr2007 (1+3435) : 345.00KB8+262 14MB | 02 Wells and Reservoir Surveillance (0+1474)  0+403.62M8
> L dr2008 (0+5357) - 0+239 66MB |1 03. Short and Long Term Production Forecast (1+329) - 294.01K8+219.69M8

. . .
L 10wl statuss data base. nc-115 (9) - 3 95M5 | 04, Production Loss Management (0+165) : 0+314.24M8 D I S CI p | I n e S
)

L[] 11 well status data base nc-186 (4) - 893.00K8 N
A% Annntinite Danistar (TeA4G5) - 1 201222 WRAR

- Too much data - often >> 100,000 data files Document Types
- Often 50%+ Duplicated Processes
Spatial entities:

on “somebody else's idea” of a structured filesystem - - Wells
- therefore: :
Fields

“l do not know what is where...
and how much there is of it...
What is the “best/correct data to use’!
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- Assets
- Surveys

[ m-08 (46 Regional (@) 30. Balteni Est Study (2) 52.92MB
[ m-09i (4¢ 5 Research (0) 31. Bucuresti (3+54643) . 311.08MB+137.95G8 ¥ (5 LAN_Folders (0+291321)
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S T i e o o) 0oi00)
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4-Depositional model (0) - [[1010 (22 24M8
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Temp folders that become
Permanent and lost

-Well picks formation tops (0)
[ 8-Resenvoir zonation-flow units (0)
5 9-Geomechanical data-fracture studies (0)
» [ 02 Geophysics (0)
» [ 04 Petraphysics (0)
¥ [£2 05 Resenvoir Engineering (0)
1-Asset reviews-(property review) (0)
)2-Annual field reports (0)
3-Data acquisition history (0)
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5-Production data (0)
6-Well tests-DST-DD-BU-FO-Production tests (0)
I7-Bottomhole pressure history (0}
8-Decline curve data-analysis (0)
[ 09-Optimisation studies (0)

L 18 (0+162) : 0+472.90MB
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[l 22 (0+33) 3.1148
i 23 t0+180) - 0g))3068
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Currently in the Era of “Cost Reduction”

» E&P Companies are reducing Capex and Head counts
o 10 - 30% head count reduction is very common today !
o But with this reduction, knowledge & experience also leave the
company
- Including personal knowledge of what’s what & where itis ...on
File System !/
> Projects & Processes are left orphaned and lost inside “Big Data”

- Projects are “backed-up en-masse” but not ‘archived” with key
metadata

- Key validation data is disconnected from knowledge

Therefore subsequent due diligence processes are impeded and
made inefficient

- Data searching, gap filling and validation become more difficult
- Expensive technical “‘Work” is often redone each time a project is
reviewed/reactivated
» But E&P Companies are still at a loss as to how to tackle this:

o the inherent inefficiencies in the utilisation of their key & expensive
technical personnel

o The deep burial & loss of their legacy knowledge by continual
unstructured data sedimentation on the Big Data servers

Legacy “Data” gets Bigger and more unstructured
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Hampton Data Services— has a Solution
> through a combination of Technology + Service

E&P Data Validation & Cleanse 1

For E&P Data Validation the first step is :

Map the E&P Data/Information Landscape

This is done by locating and identifying ALL data in ALL its formats in ALL repositories,
Therefore establishing the Map of the Data and Information Landscape that actually
exists

Before starting on the road with data migration or clean up strategies .

To ensure successful data clean up, it is essential :

» That ALL key data and information has been accounted for ( nothing missed )

» To be able to Locate ALL instances of data ( physical, hardcopy, electronic, DB
records ) instantly and on-demand

o without excessive time spent on “finding the right reference data” for validation
» To Rank the data in degrees or relevance and importance

» To Compare Data and Information against each other, so as to establish its :
e _Quality >>> Integrity >>> Provenance

MH
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Hampton Data Services— has a Solution
> through a combination of Technology + Service

>

E&QP Data Validation & Cleanse 2

The process starts with

Running “Data Mining Tool” that can be configured to index and catalogue
ALL E&P data files/objects on the shared file system, as well ‘customised’ to
connect to DB records within OBDC compliant Databases.

4

>

After completing such an index, we will know what we have in all the
available formats, what’s duplicated and where it is located, prior to
embarking on any data collation, migration, or clean-up necessary for
populating a high integrity corporate database.

We “mash up” all this information in a comprehensive metadata catalogue.

This information can be used to:

- To ensure efficient data clean up and validation at the Start of a project

- Manage the Project while it is Operational LIVE and DYNAMIC

- Encapsulate the Project Server Data/Information/Knowledge files for archiving
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The Result are:

» Data Is Mapped “as it is” without “moving” or deleting anything,
- Where the mapping can be

- automated to “refresh” on demand/overnight on millions of files
- Or on just the “new files” that have been added since last run
- Or just “certain” types/classes” of files based on attributes

- Where the mapping process uses

- A manual option to identify , link , tag and metadata capture
- Or an “open” rules database that can be edited by using ;

- the “content” of files - Text as well as special SEG, LAS, DLIS, etc extractors
- The file names and filepaths

- Existing file metadata

- Existing GIS geodatabase fields

- Functions to allow for Well/Field/Line ID/name aliasing
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Example of Aggregated Metadata Summary at Map Object Level
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Once all the “metadata” is collected, a Graphic DLW

lay of the Inventory can be made:
e can tell that well Saucepan-1 has:
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Similarly — you can show “polygons” representing :

- Spatial data object coverage — i.e. Maps , GIS coverage
- Project Data Coverage — Petrel / Kingdom / AOI

- Seismic/Geophysical Surveys

i Geoscope - !El E
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Case Study 1 %)
GEOEX - BilView Energy - Nigeria BilviewEnergy

.0il & gas pathfinders

http:/ /www.geoex-international.com/projects /nigeria-well-log-portfolio

» Data preparation & mining for
» Well Data package sales
» on behalf of the DPR in Lagos

Data promoted for sale though :

» http://www.geoinfoweb.com/

» Data in Lagos/Port Harcourt
- Metadata Shared
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http://www.geoex-international.com/projects/nigeria-well-log-portfolio
http://www.geoex-international.com/projects/nigeria-well-log-portfolio
http://www.geoex-international.com/projects/nigeria-well-log-portfolio
http://www.geoinfoweb.com/

Case study 1

O Whatis the challenge

Massive large well database to manage input and continual updates
» 65,000 analog well log scanned images
» 20,000+ LAS/DLIS files

» 10.000’s of other associated document

To catalogue/index the full well data spectrum

To QC the well information and well log digital data

Intergrate database with updates arriving on unstructured disk
Create a TRUSTED reference database with full AUDITABILITY

O What was HDS approach / process
initial full data indexing and cataloguing
continual monitoring & management to keep database “evergreen’
create Gold Standard reference well database for sales process

0 What was the outcome? How did HDS create value?
A comprehensive full catalogue of well information and well data established
Full auditability between raw source data and deliverables

¢PHampton
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Courtesy of GEOEX Bilview Nigeria

PHASE 1
Legacy Well logs: Analogue Data Capture / Cataloguing

Enhanced products include:
- Comprehensive Catalogue of All Data found on scanned well logs images
- 1 record per curve object displayed on document with interval, units, date, etc
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i L 5% T OHFARA [ 16" Short Mormal o0 |F C t B d
¥ Lo QHRAR Deep Induction 1000 |F e m e n O n
0T LISIF Fonic 200 F .
GR AF Gamma Fiay 200 _[F P f t
CEBL AW CEL Amplitude 200 F e r O ra I o n
~OL “ariable density log 200 F
TiT US| Sonic oo _|F
o et o te Packer/Plug
CEL Y CEL Amplitds 1000 [F
Cal [N Caliper 200 [F .
R I L Surveillance
DEAD | G/cs Bulk Diansity Carrsction 200 [F
FHOE | G/CS Fuulk Dienaity 200 _[F .
TR £ smmraem ot Al Samphng Intervals
CLD_ [MIHG | Deep Industion Conductivi 200 [F
. CaLl (] Caliper 1000 [F
it - GR el Gamms By 1000 |F C
Trsbrhe DEAD | G/cs Bulk Diansity Carrection 1000 [F ore
RHOE GICS Bulk Density 1000 [F .
TEHI % Compensated Meutran Parazity 000 _|F S | d e Wa | |
CLD [MIHG | Deep Industion Conductivi 1000 [F
GR AP Gamma Ray 200 F .
OCaL I Differentinl Caliper 200 F F T
SF W7 Spontancous Potental 200 [F ormation est
POR FPFG Porasity 200 F
EAT QHRAR Faturation 200 F P f -
LTH Licheloay 200 [F resence or .
2 : [ Casing Collar Locator 200 [F B
i o= BTETEL oL CoL Casing Collar Locater 200 |F L h | C I
?\§ i 1| BWEYEAL Tl Tl Casing Collar Logater 200 [F Itho Ogy olumn
T TR AR —tseRe - FITFvF.Ad e il Mmmins Calloe Lapgbgp 200 F
R eater 200 _|F .
This has been done for all — Cutting Log
tankial 200 F
A : s Tops -Chrono-Bio
200 [F p - -
62,000 Analogue Well Log o
200 F t
H 1 Tection z00_|F W | | T
scanned images in the current o ell lests
Safron Parasity 200_|F
oo _[F I I C .
database mlr Collect / Capture:
Tection 1000 [F .
sl — MUD/L met
i T TR A T I oggin drameters
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RM, BHT, Drill Fluid Sal
/ I [F -
I MANUALLY 7 MAN YEARS — T ) , DI uid Salir
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200 F
i 200 [F
200 F
EMEYE-14 1000 [F BT62 I06ED 1 13 Mlay 1373 CONTILOUE DIRECTIONAL
BITETE-14 Gh R L Gamma Fiay 1000 [F_ [s764 1190 3 17 Py 1873 INDUETION ELECTRIGAL LOG
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Well logs: Digital Cataloguing- from ‘digital data crawl’

Original digital files from DPR or Digitising Production process:

|| ABITEYE_14_4219 8729 NI17600200001564_11446536.1as 18/05/2012 14:21 LAS File 736 KB
|| ABITEYE_14_7096_8610_NI17600200001564 11446753.1as 18/05/2012 14:25 LAS File 248 KB
|| ABITEYE_14_87358_11190_NI17600200001564_11446526.1as 18/05/2012 14:27 LAS File 406 KB
|| ABITEYE_14_8740_11174 NI7600200001564 11446725 |as 18/05/2012 14:29 LAS File 475 KB

Are processed by Automated Cataloguing tools that extract .
Full Header and Curve information , including statistics and sampling frequency

Name | Links | Filename | Type.. | Do | | o o) ) o] -] .| Mnemonic... | MnemonicDescription | .| MinDepthWith... | MaxDepthWit... | InputCu... | InputCurve... | InputCurv... | InputCurveAPICode
g CALI /5 =] ..\ABITEYE_14 7096_8610_NI17600200001564_114467531as (253 kb) H.. ... .. . .. .. . .. ... IN Caliper 7090.0 8608.0 11.8632 17 14.8676 70280 01 01
& NPHI /3 ~| ..\ABITEYE_14_7096_8610_NI17600200001564_11446753 las (233 kb) H.. - Neutron Porosity 7090.0 8608.0 01266 1 0.3789 42 89003 01
& CORR /3 ABITEYE_14 7006_8610_NI17600200001564_ 11446753 las (253 kb) H... Correlation Log 7000.0 8608.0 -0.0288 0 0.0525
& GR /5 ABITEYE 14 4219_8729_NIL17600200001564_11446536.1as (752 kb) H.. Gamma Ray 4190.0 §750.0 84248 100 56.619 0101001 01
& RIL 0/3 ABITEYE_14 4219 8729 NI17600200001564_11446536.1as (752 kb) H... Raw Iid Conductivity 4190.0 8740.0 0.1655 1911 11.0699 10220 01 01
& SP 0/3 (ABITEYE 14 4210 8720 NI17600200001564_11446536.1as (752 kb) H... Spontaneous Potential 4100.0 8750.0 -66.0709 -10 -48.0021 3533100101
& RSN /3 ABITEYE 14 4219 8729 NI17600200001564_11446536.1as (752 kb) H... Raw Short Normal Res. 4190.0 §740.0 1.0267 20 45307 0512046 01
& RHOB 0/3 | ABITEYE_14 7096_8610_NI17600200001564_11446753 las (253 kb) H... Bulk Density 7090.0 8608.0 2083 3 23154 4235001 01
& GR /3 =| ...ABITEYE 14 8738 11100 _NI17600200001364_ 11446526 1as (415 kb) H... Gamma Ray 8700.0 11200.0 0.8054 110 70.400 3531001 01
& SP 03 -| _ABITEYE_14 8738_11190_NI17600200001564_11446526 las (415 kb) H. Spontaneous Potential 8700.0 11200.0 -08.0872 41 -62.6880 0101001 01
(| & CORR 0/6 (ABITEYE 14 8740 11174 NI17600200001564 11446725 1as (485 kb) H... CORR 8750.0 11128.0 -0.088 0 0.0263
g CALI 0/6 (ABITEYE_14_8740_11174 NI17600200001564_11446725 1as (485 kb) H... Caliper 8750.0 11178.0 7.6647 15 10.43 70 280 01 01
& GR 0/6 _ABITEYE_14_8740_11174_NI17600200001564_11446725 las (485 kb) H._ Gamma Ray 8750.0 111780 145341 113 71.8042 3531001 01
& ILD /5 (ABITEYE 14 8738 11190 NI17600200001564 11446526 1as (415 kb) H... Deep Induction Standard ... §760.5 11200.0 03822 26 1.8671 1022001 01
& SN 0/3 ~| ...ABITEYE 14 8738 11190 _NI17600200001364_114465261as (415 kb) H... Short Normal 8765.0 11200.0 07122 11 2.1466 0512046 01
& RHOB /6 =| ...ABITEYE 14 _8740_11174_NI17600200001364_ 11446725 las (485 kb) H... Bulk Density 8750.0 11128.0 21828 3 24336 4235001 01
g NPHI 0/6 =] ...ABITEYE 14 _8740_11174_NI17600200001564 11446725 las (485 kb) H... Neutron Porosity 8750.0 11128.0 01058 1 0.3675 42 89003 01

~ 19,000 LAS files, 100’s of DLIS files
- INDEX automatic > 1 day computer time > 10 Days manual/review cleanse

Courtesy of GEOEX Bilview Nigeria
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Sample Digital & Analogue Well Log Catalogue v01.xlsx
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Enhanced products includes creation of a well data curve map

D

Well logs:

ANALYTICS STARTS
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Well: ABITEYE-14

Detailed Catalogue of Analog Data —

Diff: DIP_CORR _F

DiFf: CBL
DIFf: NPHL

Path/Scale/date

RES

-m_\m " Wuo_ 1

ABITEYE 14 8764 11190 NI17600200001564 11446769

ABITEYE_14_8762_10660_NI17600200001564_11447118

G:\GEDEX DATAINIGH
G:\GEOEX DATAINIG

ABITEYE_14_8738_|
ABITEYE 14 8738_1

G:AGEOEX a!.:za
GA\GEDEX DATAINIGE
G:AGEDEX DATAINIGERTAL] Nigeria dif
G ﬁmomx v_:.»énmn;: igeria dif

ABITEYE_14_500_6744_NI17600200001564 11446863
ABITEYE 14 500 _8744_NI17600200001564 11446863

ABITEYE_14_500_§744_NI17600200001564_1 1447266
ABITEYE _14_500_8744_NI17600200001564 11447266
ABITEYE_I4_500_8744_NI17600200001564_1 1447266
ABITEYE_14_500_6744_NI17600200001564_1 1446863
ABITEYE 14 500 8744 NI17600200001564 114468563

ABITEYE |
G ﬁmumx DATAINIGERIALT z_n!m d

ABITEYE_14 4219

ABITEYE_14_4219_11190_NI1 7600200001564 _1 1446647 ABITEYE_14_42

e curve depth c
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ANALYTICS CONTINUES : Similar - but at a National level:
Well logs: Analogue Cataloguing - at NDR!

AW F W WLl (W

Opacily o [} Disptay Charls

IHANDIAGU_001

® DIFF_HOCWve_Andog_M_Fomation Density | 1,182,334

S DFF_HDCUve_Anakog M GR ;2,525,908

B DFF_HOCUrve_ Anabop M_NELIT_WPHI - 1,182-334

® DIFF_HDCurve_Anakog M SONIC @ 1,534,657

@ DIFF_HDCurve_Analog M Biostrat @ O

@ DIFF_HDCuve_Anstog M_Chronastrat {0

& DIFF _HOCurve_Anaiog_M_Stratigraphy : O

& DIFF_HDCuve_Anakop M_LITHOLOGY COLUMRN ; 2,356,835
®DIFF_HDC

wve_Analog M_\Wel Setemic | 0

Full data Inventory . ¥
allows well screening | ;
and selection of key
study wells

a»
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New UPDATE Data Disk arrives |

The data contained:

» Was in an unstructured filesystem

> over > 189 Gb of data M-BEDE_001 MBEDE_001
» over > 82,000 files MBD_028  MBEDE_028

MBEDE_028

» About 30% of the files are duplicated
» Well & Wellbore Names have many conventions, abbreviations and aliases

BONGA-N_003_ST_001 - Bonga North ?
BONGA-NORTH_002_ST_001
Bonga-North_003

Bonga-North 3_ST_002

BONGA-NORTH-WEST_001_ST
BONGA-NW_001 - Bonga North West ?

BONGA_009 1 Well , 1 or 2 Sidetracks ??
BONGA_009_ST
BONGA_009_ST_001

From the data mining, we are identify ~ 1989 “Wells/Wellbores”




SUMMARY

» File Content of all disk received shows 82,174 files in
189 Gb after unzipping ZIP files and removing
Duplicates:

- > 18,372 PDF files

o > 7,370 LAS files - with “other” LAS files in TEXT (336), PDF (625) XLS (10)
formats

> > 2,394 DLIS files ( & 6 as LIS files )

> > 3,415 XLS Spreadsheets

- > 14,419 tif/jpg analogue log plot files
- > 1,821 ZIP files > all content extracted

» Of the above :
> > 321 Wells have Final Well Reports
- > Total of 1989 apparent boreholes

- > of which 946 appear to be “new” boreholes not in the
existing database
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Data Heat Map —
showing the geographical location of the data delivered.

#_-!l

The data does not appear to be evenly distributed, 1 o
There are 2 main clt ; i
- Eastern Shallow
- Mid Central Onsh
And a few isolated d

N5/42/2007 |

= - .
\\'_\5." 22007
G
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Sample of data Inventory for each Well/Wellbore created by BILVIEW/GEOEX:

For each Well/Wellbore identified, well locations were assigned from existing
Bilview/Geoex Well database or extracted from new LAS/DLIS headers

found on the disk were possible.

Process is continuous for validating; Well Name, Position, Operator , Dates etc

This is an DRAFT Well Summary Review from CPR Disk deliver March 2015 - 40gb. This data should be treated with dautio as absolute validation has not been done.
The Well Locations have been compliled from multipe sources where possible ( including LAS header ) for completehess, lput their final validation is still pending
ilvi < Total | Final Final
\?JI\EIILezv,\jAG“iEeX Field Block i‘§ Lat Long Operator Completion File | Well Report DLIS LAS Curves Found
o Date File
o Count |Report Count
- - - - - - - - E - - Counvt - - -

IYAK_018_B_PH_ST_001  IYAK OML-67 |YES  4.17700000 8.15600000 Exxon Mobil |-]N0
IYAK_018_B_PH_ST_002  IYAK OML-67 |YES 417700000 8.15600000 Exxon Mobil 2|NO
IYAK_018_B_PL IYAK OML-67 |YES  4.17700000 8.15600000 Exxon Mobil 7|[ves 6
IYAK_018_B_PL_RD IYAK OML-67 |YES  4.17700000 8.15600000 Exxon Mobil [ 34|vEsS 2 £CD,ROP,SEDP,SEMP,SESP,SEXP,SFXE SGRC,STEM,TVD,VSEC
IYAK_018_B_PL_RD_002  IYAK OML-67 |YES  4.17700000 8.15600000 Exxon Mobil | =&1|no
IYAK_018_B_PL_RD_003  IYAK OML-67 |YES  4.17700000 8.15600000 Exxon Mobil | 3a|ves 20 £CD,ROP,SEDP,SEMP,SESP,SEXP,SFXE,SGRC,STEM, TVD VSEC
IYAK_018_B_RD IYAK OML-67 |YES 417700000 8.15600000 Exxon Mobil Il 334|ves 8 8 ECD,ROP,SEDP SEMP,SESP,SEXP,SFXE,SGRC,STEM,TVD,VSEC
IYAK_018_B_RD_002 IYAK OML-67 |YES 417700000 8.15600000 Exxon Mobil 10(NO [ GRr.RES
IYAK_018_B_RD_003 IYAK OML-67 |YES  4.17700000 8.15600000 Exxon Mobil Il 334|ves 8 8 ECD,ROP,SEDP SEMP,SESP,SEXP,SFXE,SGRC,STEM,TVD,VSEC
IYAK_018_B_RD_003_HZ  IYAK OML-67 |YES  4.17700000 8.15600000 Exxon Mobil | 147|ves 4 5 ECD,ROP,SEDP SEMP,SESP,SEXP,SFXE,SGRC,STEM,TVD,VSEC
IYAK_018_B_RD_003_PL  IYAK OML-67 |YES  4.17700000 8.15600000 Exxon Mobil | 197|vEs 4 3 ECD,ROP,SEDP,SEMP,SESP,SEXP,SFXE,SGRC,STEM,TVD,VSEC
IYAK_019 IYAK OML-67 |NO Exxon Mobil 2|NO
IYAK_019_B IYAK OML-67 |NO Exxon Mobil Il 273ves 24 14 C1,02,C3,C5,ECD,GPM,GR,iC4,MWI,MWO,nC4,RE 1,RPM,SEC Gas, TVD,VSEC,
IYAK_019_B_HZ IYAK OML-67 |NO Exxon Mobil | s9|ves 6 I 1,C2,C3,C5,ECD,GPM,iC4,MWI,MWO,nC4,ROP,R 1,RPM,SEL Gas, TVD,VSEC,
IYAK_019_B_PL IYAK OML-67 |NO Exxon Mobil | 12a|ves 14 13 C1,C2,C3,C5,ECD,GPM,GR,iC4,MWI,MWO,nC4,RE 1,RPM,SEL Gas, TVD,VSEC,
ADOFI-RIVER_003 ADOFI-RIVER  OPL-135  |NO NIGERIAN AGIP OIL COMPANY | 33|n0 14 AHVT,AMP,BHVT,BS,CALI,CCL,DRHO,DTCA,DTCA_P,DTCA_P1,DTCA_P2,DTC,
EMEIN_001 EMEIN OPL-224 |YES  3.24666500 5.54547024 AGIP E | 92|vEs - 10 2. More...,A28H_UNC,A28H_UNC_RT,A28L_UNC,A34H_UNC,A34L_UNC,A4
OPUKIRI_001_X OPUKIRI OPL-242 |YES  3.57326508 4.82534695 OCEAN EN 1555 ves 93 BS,CDF,CHR1,CHR2,CHRP,CHTP,CS,DT1,DT1R,DT2,DT2R,DT4P,DT4S5,DTCO,D'
OFURUMA_001 OFURUMA OPL-256 |YES ~ 2.91211510 6.26111794 OCEAN EN 01/01/2007|[| 468/ vES 198 147 2. More...,A22H,A22H_UNC_RT,APRS_ARC,APRS_RT,ARC_GR_UNC_RT,AT1
ONIGUN_001 ONIGUN OPL-318 |YES  5.31197045 3.80240895 PHILLIPS EXPLORATION NIGERIALTD 17/01/2006(l] 249(nO
ONIGUN_001_ST_001 ONIGUN OPL-318 |YES  5.31285810 3.80389404 PHILLIPS E 17/01/2006||  124|nO
ANAMBRA_002 ANAMBRA OPL-915 |YES  6.63800000  6.87200000 12(NO 12 AZ11,B5,C1,C2,CALI,CCRE,CDDS,CLOS,CQ,DEVI,DPAP,DPAZ,DPTR,DRHO,DT,Fi
ANAMBRA_003 ANAMBRA OPL-915 |YES  6.68800000 6.85000000 11[NO 11 CALI,CILD,DRHO,DT,FCNL,GR,ILD,MINV,MNOR,MSFL,NCNL,NPHI,NRAT PEF,
UBIT_176_J_HZ UBIT NO NO GR,RES,VSH
UBIT_176_J_PL UBIT NO NO CALI,GR,NPHI,PHIT,RES,RHOB,SWT,VSH
UBIT_641_ST_HZ UBIT NO MPN NO CALI,DENS,DRHO,GR,NPHI,RES
UBIT_H 17|YES 2
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B Develepment (79 Analytics of disk data against

¥ 5 Exploration (266+4758)

5 Geochem (4670 user defined/desired taxonomies >>>

IS Seophiere (430971830 The “data mining” process
o weaueion (1077) has classified the various files into the following
B pocesaing (50 Taxonomy/Hierarchy:

= Proposals (0)
3 lgnore (356)
= Mapping (1933)

B Protiucion (16627) 246 files with “Biostratigraphy” information
i sM
S /
B syt 019 13,444 files with “Coring” information
= Completion [543/
ES Coring (13444)

5 Daily Reports (5815) . P Py —_— "
IS Driling (20208) 4~ 20,2009 files classified as “Drilling
S Final Repaorts (20978) <= . = "
¥ [ Logging & Petrophysics (23792+68210) 20,978 fIIeS related tO Flnal We” ReportS
5 Analog (17751)
5 cBL (52)
5 Composite [647)
5 Density (59)
[ Digital (10529)
5 Gamma (1462)
= Image / Dip Log (571)
ES LWD (6572)
= Mudlogaing (21672)
ES MwD (9793)
5 Meutron (240)
5 Plots (2222)
5 Resistivity (2903)
= Sonic (399)
= Passport (0)
5 Production (16509)
5 Proposals & Programmes (630)

= samoing 607 625 LAS files as PDF

S Testing (17135)
& woriowr / 7683 LAS files as ASCII
¥ 5 Temp Wally Tags (0+8483
5 LAS as PDF (625) /

B LAS as XLS (11) '=. Hampton

5 LAS format (7683)

5 LOGS as ASCIl ne header (170) — ‘




RO VAV &) ‘YA _
ANEI? _the spatlal dlstrlbutlon ef some of the da“ta IS shown by ‘‘‘‘‘‘‘‘‘
Dlgltal (l‘;AS & DLIS ) VS Analogue d Rasi;er Image)
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The results can then be linked to a Data Portal

[Geosmpe
File Search View Tools Help

L F LeBE B i QSDX Q @ 0 pel 46 o @ . e @ I‘Q.\rena(mm\mstrator) Hamptor

R

Map Layers
o ' GECEX Wells

o %WELLS?Eprnratmn
*

o ¥ WELLS_Development
®

1 wiell Header
1 DPR Wl Locations

[

AKWA_IBQM

o
-
n 'ﬂ[ Uils_From_Feridun_20121112
*
u T1 GEOEX_WELLS_CATALOGUE_Mastana I
° | o ‘- =
e Pty T aa:nEEx
¥ ¥ PBOD7BIET 1 nS e s
abc "
w ¥ PEO31738T
N
n ’ﬂ[ Migeria_mM3s
|
‘ﬂ(J Migeria_Block_Specific
a8
o 4 waliswim
, ‘.w_‘ . d ) y : b - ; - oPL225 1
o 1 SEISMIC_BASEMENT_20LINES_10X1 D_NGES4 Sy \ ™. \ ] ALY / —
a4 IS /& LN Ko I [ ot g .Hf" 9 aﬂ‘f" 4 | ) _auijl-:w 5
abe ™ “ - L 4 TR ] 2 =
o £ SEISMIC_BASEMENT_20LINES_2020X20_WWaSE, i - 4 i el o7 T"‘r‘J_/ [ N i
X 7 = = 1 I O 1 Y S i L M.~ S e ey
Categories ‘J Documents T Map Objects T Active Search | Marks
[ ¥Ref (V] Sub-cats —
. ¥ | Filters: [_] Unique [_] Map [_] Search Linked Docs |_| Briefcase || Workflow = << Docs:ﬂ—aoomows{ > J
Search rt
sar VI u aI ‘ Lmk5| Filename ‘ FileSize ‘ Types ‘ Date Added | temp_REMAME_TO ‘ Qc_Level ‘ File Type CategoryLinks: Tops CategoryLinks: E
 Igrure 1390) A123-W4) (202) FWR.pdf 024 reports' Akpo-15 (A123-W4) (202) FWR pdf 4 46MB LAN_Files_ 2015-03- Auto pdf Full Text Searches Wells Final R
S Mapping (1936) A456-P1) (108) FWR.pdf 028 reports\Akpo-16 (4456-P1) (108) FWR p¢ s Wells Final Repd
[ Production (16988) D a t a ex 12) (D-P1) (107) FWR.pdf 030 ..orts\Akpo-17 (ex 12) (D-P1) (107) FWR.p¢ . 5 Wells,Final R
5 suT (0) A123-W3) (203) FWR.pdf 0125 - repms\Akpn—lS (A123-W3) (203) FWR p¢ Re S u ItS W I n d OW S h OWS - 5 Wells Final R
» [ Sunveys (4) A46-W1) (205) FWR.pdf 029 1l reports\Akpo-19 (446-W1) (205) FWR_p¢ . s Wells Final R
v B wells (27832+81187) A123-P3) (109) FWR.pdf 032 reports\Akpo-20 (A123-P3) (109) FWR.p¢ 5 Wells,Final R
‘ | a S S e S 1 (D-P2) (106) FWR.pdf 037 reports'Akpo-14G1 (D-P2) (106) FWR.p¢ . . . . s Wells, Final R
)/ | ___orts| s Vells,
5 Biostratigraphy (24 1 (A123-W2 zn] F“R £ 033 13'1"1 A123 “2 201 FW'Rp( Wells Final Rq
S completion (544) G-W1) (208] 0/18 ) il R s Wells Final R

scoms i3 FOr selecting by

5 Daily Reports (582: G-W2) (209) FWR.pdf 0/45 ...ell reports. Akpo 25 (G . 2) (209) FWR,| pdf 4.05MB LAN_Files,... 2015-03-.. Auto pdf Full Text Searches Wells,Final Rep

&i Driling (20218) d ata type A9-P1) (110) FWR.pdf 028 __ell reports\ Akpo-26 (A9-P1) (110) FWR pdf 2 77MB LAN_Files, . 2015-03- Auto pdf Full Text Searches Wells Final Repq

A8-W1) (207) FWR.pdf 027 "% ..ell reports'Akpo-27 (A8-W1) (207) FWR.pdf 2.91MB LAN Files,... 2015-03- Auto pdf Full Text Searches Wells,Final Rep

o anpu-co A4-WL) (204) FWR.pdf 019 1 reports' Akpo-28 (A4-W1) (204) FWR.pdf 2.66MB LAN Files,... 2015-03- Auto pdf Full Text Searches Wells,Final Rep{

* [ Lagging & Petrophysics (30451+53019) OK-19_ FOWR_final.pdf 0/0 __ Data NDREEOWR'OK-19_EOWR_final pdf 148MB LAN_Files, . 2015-03- Auto pdf Tops Final Reports

5 Passport (0) ASANGA - 3 END OF WELL RPT.doc 0/0 __trex\ ASANGA - 3 END OF WELL RPT doc 1.14MB LAN_Files  2015-03- Auto doc Full Text Searches Wells Final Repq

S Production (16669) % Alpo-21 (A45-W1) (206) FWR.pdf 023 1 reports'Akpo-21 (A45-W1) (206) FWR.pdf 2.76MB LAN Files,... 2015-03- Auto pdf Full Text Searches Wells,Final Rep{

5 Praposals & Programmes (627) @ Akpo-22 (D-C1) (301) FWR.paf 031 -ell reports\Akpo-22 (D-G1) (301) FWR.pdf 3.23MB LAN Files,... 2015-03- Auto pdf Full Text Searches Wels Final Repg

) Akpo-35T FWR.pdf 0/0 Geological well reports\Akpo-58T FWR pdf 12 17MB LAN_Files  2015-03- Auto pdf 1. No Links Wells Final Repq

5 sampling (516) # Akpo-6 (A123-P4) (101) FWR.pdf 015 1l reports' Akpo-6 (A123-P4) (101) FWR pdf 2.35MB LAN Files,... 2015-03- Auto pdf Full Text Searches Wells Final Repd

[ Testing (17297) & Akpo-7 (G-P2) (103) FWR.pdf 030 well reports' Akpo-7 (G-P2) (103) FWR.pdf 5.83MB LAN Files,... 2015-03-. Auto pdf Full Text Searches Wells Final Repd

5 vsP (1000) # Akpo-8_8G1 (D-P1) (104) FWR.pdf 0/50 ..reports\Akpo-8_8G1 (D-P1) (104) FWR.pdf 2.12MB LAN_Files,... 2015-03- Auto pdf Full Text Searches Wells.Final Rep{
5 Workover (2) & Akpo-9 (G-P1) (105) FWR.pdf 09 ...l well reports'Alpo-0 (G-P1) (105) FWR pdf 2.87MB LAN_Files, . 2015-03-_ Auto pdf Full Text Searches Wells Final Repe:

» [ Temp Wally Tags (0+187343) < 7 W3
oc search complete Current Map Zoom Level: 20.023 Mouse cursor points: 4.965 54

¢PHampton 28

T



The results can then be linked to a Corp Data Portal

Typical Data Portal GUI

2:

File Search View Tools Help
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i.e. for well AGBAMI 1, we have 1362 files on disk

Data Content Profile:

These 1362 files contain the

HG_
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¥ 5 HDS Data Marix 03 (0+262437) agh0l_AGB-STA-SU-RPT-... 0/0 ™% _‘agh0l_AGB-STA-SU-RPT-GG-0067-00.pdf 2.44MB LAN_Fik
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» [ 01. Well Logs (0+03122) agh01 Baker Hughes_ Inte... OrIO X ...1 Baker Hughes Inteq - Final Well Report.pdf 9.46M ik
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07-23rpt.pdf 00 % __R-Mudlogs'Agbami #1 Reports\07-23rpt.pdf 3.09MB LAN_Fik
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Data Mining & Metadata Extraction is ongoing :

- Data is being digitised / cleansed / validated / prepared for sales

- Data is alive & active

Requires Automated Reporting/Analytics for data status & activity
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» Case History 2 - SPECTRUM
http://www.spectrumgeo.com/

Croatia offshore
2D Multiclient program,
supporting well data.
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In support of the first Croatia offshore License round.
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http://www.spectrumgeo.com/

Case study 2

O Whatis the challenge
large well database to manage input and continual updates

To catalogue/index the full well data spectrum

To QC the well information and well log digital data

Integrate database with updates arriving on unstructured disk

Create a TRUSTED reference database with full AUDITABILITY

Create a Licenec Round Ready database with FINAL WELL COMPOSITES

O  What was HDS approach / process
initial full data indexing and cataloguing
continual monitoring & management to keep database “evergreen’
create Gold Standard Composite joined log curves for sales process

0 What was the outcome? How did HDS create value?
A comprehensive full catalogue of well information and well data established
Full auditability between raw source data and deliverables
Composited logs delivered

¢PHampton
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Input : 4000 Raw data files for 78 wells

- With 1000 duplicates
Aggregation Summary

Wy Spectrum  (FPHampton
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From the aggregated information «
We can see where and what data exists : VSpeCtrum
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& Jadran 22 1 _KEMIJSKA ... 5/0 1 _KA ANALIZA STIJENA JADRAN-22_1.pdf 1.17MB LA| | Irma 2alfa{Cro5} 111 Irma.. 1 44159363 13.744257
# Tadean 721 KFMITSKA ANATTZA STIIFN 0 3 KA ANATTZA STTIFNA TADRAN? 1 df 1 24MR LA | Trma 3{Cro6} 22 Trma3 7 4412401 13.819416
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All aggregated/linke :
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= L4
<<<< to a single “Geochem” :
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LA
L LA
virtual folder s
LA
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& Pula 1 KEMIJSKA ANALIZA VODE PUL 5/0 =% .1 KEMIJSKA ANALIZA VODE PULA-1.pdf 84.16KB LA
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And here is where the 57 Geochem Analysis files are on the LAN :
>>> distributed in many folder locations !!!
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Results Can be delivered
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What if there is “no existing
metadata’ - just image/analogue
data ?
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- an extreme example of how data can be mined
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Capturing the Digital data left by “others”
Delivered on USB disk

22,000 PDF files :

- No Index

- No Metadata

- All file names random
numbers

But contains inportant:
Field Studies
Well Reports

Using data mining,
Techniques reading
the OCR’d content in:
Multiple languages

- files can be auto
classified & linked

to a GIS/map
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What about deep image based
metadata extraction ?
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What if we could do similar identification/extraction

in the E&P data image domain ?
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Apply Machine Learning - Oil & Gas ?

Identify Data Areas Well, Dates Technical Data
Al/Neural Networks

%
i
W i

3

Well Log ] S ~
Well: NC 234 A-1 Schlumberger
Header
Calibration ggﬁYé/ 99 IES Survey
Date 12/1991 ]
Scales LOGS:GR SP ILD SN
Logs/Tracks DEPTHS:

1281 -1645 m
This is on its way !l -
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