Case study: seismic metadata validation in Thailand
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Mubadala Petroleum

Current Portfolio

400,000 boepd NWI production
13 countries,

$1 Billion Capex

800+ employees

Mission:
Contribute to UAE strategic energy & gas
] supply
24 Grow a generation of internationally-capable
; * leaders in the countries of operation
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Information Management Guiding Principles

1) Establish processes prioritized on risk

2) Learnin the right place and extend

3) Build just enough to be efficient

4) Move from evolved to engineered culture

5) Don’t implement what management won't enforce
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EPIMS E&P Architecture

Visualization Visualization
Subsurface A Web
Visualization PP
Visualization, Integrated Data Browser,
Data Capture & QC Regional Studies
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PICK Analysis
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EPIMS Thailand Seismic

Mubadala
Petroleum

000+ SEGY files on
Isk

o b

§l Over 4.7 Tb of stack
fl data

200+ versions and
products

Less than 10% of
data in Business Unit




Project Stakeholders

PROJECT BOARD

Shermy Pambayuning
GOT Morth Team Leader
MP Senior Geophysicist

lan Anderson
Senior Vice President
MP Exploration TH

SENIOR SUPPLIER
Don Archer
Managing Director
AGS

v

Sirwat Vorachan
EPAIM Lead
MP Thlailand

v

Mubadala
A Petroleum
Tolerances:
Budget: +/- 11%
Time: +/- 17%
Resources: 0%

Project Team
Project Assurance | Jess Kozman 5E Asia Regional Manager, MP EPAIM
Project support Thirada Kensakoo Exploration Applications Support-TH
Project Team Nofri Faruzza Said AGS

S Putra AGS
External David Johnson MP President - Thailand
stakeholders:

David Carter Chief Geophysicist-TH

Anoop Pandey ArcGIS Expert - TH

Thongchai IT Manager— TH

Sebastien Ferreira EPAIM Manager - MP

Damion Rudd Project L eader — Regional Projects - 5G

anchal e | lemskul | Procurement Manager- TH
Craig Heschu General Counsel—MP - 5G




There are THREE kinds of data 4 Fewsieun
management projects:

Cheap
Quick
Accurate

Pick any TWO!
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Data Governance at MP — .
Thailand Business Unit AN Fersicim

Data Owner Suburface: Petrophysicist Regional: Chief Geophysicist  Team Lead
Explorafion: Team Lead Team: Team Lead

Drlling: Dnlling Manager
Development: Senior Geologist

Data Manager Data Analyst Reference: EPAIM ArcGlS Expert
Working: Geophysicist

Data Handler EPAIM EPAIM EPAIM

User Geologist Geophysicist Geologist
Geophysicist Data Analyst

System of Record EPIMS Wells Final: Reference Project Corporate GIS

Processed: EPIMS Seismic




What did the users want? DN Fercicim

Standard Products

Naming Conventions

Full processing history

Confidence in QC’d navigations

Delivered and populated in Validated Reference Proj  ect

Avalilable on a Map across the Business Units
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Reference Project Process

start
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Seismic & Docs
Storedinshared
disk storage
{K: Drive)

UserSelected
Project Data

- Data copy from
original location
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seismic DB with

50 Corporate
Data Stores
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Seismicdata

validated datain
standard
platform {naming
standard &
metafile)

Reference Project
In Kingdom DB

Working Project
End User's Platform

List of Comparation
Report
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Data input directly from S0 seismic
file location :
Jdatafseismic/survey /product
Migration of the validated seismic
from S0 to Kingdom

Reconcile seismic raw data
between Reference and existing
Working Project

Parameter:

1. SPrangevalue

SP/CDF relationship

Inline & croscling range value
Number of seismictraces
Mavigation and traces match
Amplitude seismic preview
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Seismic Survey Naming Convention

Mubadala
A Petroleum

Usage . country_ block survey version _year_type
| th_bS 27 =south_tantima_wgc 2010 _3d stack_pstm_final_resfar_wgc 2011 (Time)
th_bS 27 =south_tantima_wgc 2010 _3d stack_pstm_final_far_wogc_ 2011 (Time})
th_bS 27 =south_tantima_wgc 2010 _3d stack_pstm_final_mid_wgc_ 2011 (Time)
th_b5 27 south_tantima_wgc 2010 _3d stack_pstm_final near _wgc 2011 (Time)
th_g3_ 48 sattakut wgc 2011 _3d stack_pstm_final _full wgc 2011 (Time)
th_g3_ 48 sattakut wgc 2011 _3d stack_pstm_final avo _g_wagc 2011 (Time)
th_g1_4& _north_kra_cgv 2007 _3d_2 stack_psdm_final_avo_g_time_beam_wgc_ 2011 (Time)
th_g1_48 north_kra_cgv 2007 _3d 2 stack_psdm_final ave_g_time_ kirchoff _wgc_ 2011 (Time)

Business Rule: For each pair of domain and product in a survey, there can be one
and only one version with the status of “Final”

15



Seismic Horizon Naming Convention
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No Mandatory 2D 3D No Prefered 2D 3D No Optional 2D 3D
1 [Validated by \ \ 1 JAcquisition Date ) 1 [Data Obtaining Method \ \

2 |Validated date v \ 2 [JAcquisition Year v v v \

3 |Original File Location v )i 3 JAcquisition Contractor )i )i 3 [Country Area ) v

4 |Original File Name \ \ 4 |Data Source \ \ 4 |Block \ \

5 |Original Format Media \ \s 5 [Total Live Trace Square ) \ 5 |Original Survey Name \ \

6 |Year of Processing \ \ 6 [Total SEGY Size \ \ 6 |Source Type \ \

7 |Processing Company \ \ 7 [Total Length Km \ 7 JAcquisition Sample Interval \ \

| 8 |Processing Type \ \ 8 [Number of 2d Lines \ 8 |Acquisition Record Length \ \
| 9 Processing Output Phase \ \ 9 |Number of Live Traces v v 9 [Survey Environment ) v
10 |Polarity Type \ \ 10 |Geographic Area \ \
11|SQ Survey Name \ v 11 |Acquisition CRS \ v
12 |SQ Product Name ) v 12 |Seismic Acquisition Datum v )i
131SQ Product Description v v 13 ISP Interval v N
14 |Seismic Archive Location Vv 14 [Line Increment Vv v
15 [SP/CDP Relationship \ 15 [Trace Increment vV \
16 |Nav File Vv 16 |Spacing Between Lines v v
17 |CRS Nav File v 17 |Spacing Between Traces Vv v
18 |Source of Nav File \ 18 [Attribute Seismic Type \ \
19|Line Name v 19 |Data File Format ) \
20 [Version ) 20 |Seismic Domain Type ) v
21 |Inline Byte Location \ \

22 [Trace Byte Location \ v

23 [Total Survey Area \

24 |Processing Record Length ) v

25 [Sample Format \ \

26 [Create By vV v

27 |Create Date ) v

28 |Inline Min \ \s

29 |Inline Max \ \

30 [Xline Min v v

31 [Xline Max \ \

32 [X Receiver Coord Byte Location vV v

33 |Y Receiver Coord Byte Location ) v

34 |Processing CRS \ \

35 |Coordinate Scalar \ \

36 [Sample Rate \ \




MetaData as a Project Tracking Tool

Average percentage of all survey
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MetaData Population in System of Record

i = —— 7
Survey Details ﬁ
— &l = “whorkin e :
~ Surveps L . | GGeneral I Acquisition | Frocessing |
Survey List i
: = Survey Name: 02-D01
Search: | Filker ]
_ _ Data Type: [ stack_pstm_final_far_cav_2008 (Tme)  ~|
] i I Diate Loaded: l
Source of Data:  Mubadala Petroleum {m/adAwyy) ﬂZ-":IE;’_?ﬂ'IE-_
Processar: CGV - .| Date Processed:  10,01,2007
| | sl
o Short Description  35.50 DEGREE MUTE STACK, EXPONENTIALGAIN, 4. B
05.008 {szﬁpﬁm?ﬂ;gi } PHASE ONLY G COMPEMNSATION Q1 140 REF FREG :
02009 Characlers LL%DTI_II_TDENV_P%EISE; FILTER, ZERQ PHASING (PHASE  mocard Length: & oy
0z-010 )
Samples Per
02011 Tt 3001
| |0z z :
H 02012 5EI|'|1p|E_ 0002 sec.
- iption MCessing aracters)... : — ~
| |oz04 Long of P ch Interval
M2 5 Storage 17 b
il |« I b [ SEG Y Text Header (3200 characters)... | Fomat: l
| _ . RMS:
i ?_’;“_l”é_lhnlts_wh“l;_l?trs Time Range: D to 6 sec. Phassin Zone g - e
| @ Show irnits o of Interest: :
*1 Shaw Lat-Lona Limits Datum Pcatie A :
o= i Elevation Meters sk Hz
h # Coordinate Bange: Re ["] Structure Frequency: .
. el —
i 706106.000 Velooty. 0 Meters/sec. [ Stratigraphy =~ Bandwidth: Hz
|t 725011.000 =
|||‘I ' Coordinate Bangs:; MTVEIUE ﬂ?ﬁ'..ﬁ.\xalee EDunt ~ L Intenﬁal 1 F
| Long Description omeces_sinm- glt Hange: 925,75 1602 3027 :a: ME.:I:LrS
SuveyName 2001 knge: 1 INEEERE N
Data Type: stack_pstr_final_far_cgv_2008 [Time]
SOURCE FROM SEISOUEST DATABASE -
I:\seizmicth_g2_48 smng_2007_2d\stack_pstm_final_far_cgv_20084th_gZ_48_smng_200
7_2d-stack_pstm_final_far_cgv._2008-02-001-00925_01 601 -00002_03028. sqy | Cancel | E Apply 3 l Help
SOURCE FROM ORIGINAL LOCATION : I— ————=
KA\2007_8 2D\G2_4G\OFFSET_STACK G248 2D 2008\F&R OFFSET STACK TVF_G248_2D2008\
02001 Farsthbet. sgyf




Delivery in ESRI Maps
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Delivery Across Multiple Platforms

&y Google Earth n__ T . -._ ;_ E=mro

Eile Edit View Tools Add Help

¥ Search }
ex 15213
Get Directions History WiEEREE
¥ Places

4 [VI& My Places
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e 3D Buildings
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4 [@ & Temporary Places
o & Oifield-SEAkmz

¥ Layers
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3 Primary Database
¥ Borders and Labels

& [0 3D Buildings
& [H @ Ocean

[ 3] 'ﬁ Weather
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4 D@ Global Awareness
B DD More
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= 02-064 s

Metadata on a Map

g =5 /S

02064
SHAPE Palyline
Survey Name th_gZ 48 smng_2007_2d
LINEMNAME 02-064
Preferred Flag TRUE
- SHAPE_Length 0238727
[ H % ArcGIS Layer MP Maps - My Default Map
Home | Display  Tools Block G248
= == | EE = : =T < Manage Layers ;
= E E ooy Pmseiares| Bl Mumber_of_20_Lines 144
Prsientatiori prsntation || e | o | Cotent® | Windie| Wik = First 5P 1881
Presentation Map B - . . - " LElSt SP 921
Contents ;X | ‘ | L
© [Zli” Exploration Data from IHS ‘ = *Nakficn Ratchasima e Mumber_of_Live_Traces 4163
I [#]4y” What Digitised Well data do we have? .
4 [} What Seismic do we have? Acquisition_Company Geostreamer
‘ MEZDSD:;L 5 Validated_by Sherry Pambayuning
a = 7 <
B 20 seiic image » ’v, Walidated_date February 2013
4 [V]{y" 30 Seismic Surveys /‘,ﬂ - < — .
w <2, Original_Format_Media owvD
 [l4" MP Prospect & Leads Inventory T D
i @: s 27/’?4} Total_Length_Km 26.018385
D \
4 [ What blocks have we relinquished? Y CU m pan].-' name Mubadala PEtrUlEUm
a A Survey Year 2007
4 [C]i~ Makassar Strait Ruby Pipeline
- — - du mp from SEGY trace
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I+ [y Basin Outlines EmSEC} 6144
4 [7]|), Southeast Asia Country E&P Areas
I [ Country Labels Acquisition CRS WGEE 1984 UTM 470
¢ [Cliy” China Claim (South China Sea) . -
- — Alliance Geotechnical
P Coudy foe Created by )
4 [y Basement piap| Senices
[ Caspian Depth to Basement
o TS e B Terliy Created _ Date December 2012
@ G e Seismic Archive Location
‘ Acquisition Year 2007
a Seismic Acquisition Datum  Mean Sea Level
Surat Acquisition Sample Rate 1
(ms)
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Business Case 1:
“I've got the wrong data”

Seismic composite
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Notes added to a QC Reference Project in Workstation Format




Business Case 2:

[11 - - - 1
Why are there three versions of this line Mubadala
Petroleum
et ﬂﬂﬂl%¢w|m = e s o oy
'IH-r'.:-4i o v e o it hln--llﬁr
:; z i et ""-." - : G10-08TP3
HAME: G10-06TP3
SHOTPOINT
LINE NO. RANGE CDP RANGE
10-066 1001 - 1930 2-4040
10-067-P1 1821 — 921 2—3924
10-067-P2 1821 - 921 2—3924
10-067-P3 1821 — 921 2—3924
10-068 1001 - 1857 2-—-3748
10-069 1744 - 921 2-—-3616
10-070 1001 - 1530 2 —2440

Line sequences from 1 to 194 were recorded using a gun volume of 3800 cubic inches
and sequences from 195 to 227 were recorded using a gun velume of 2850 cubic inches.

However one line 10-067 was recorded three times at the same location and shot-point
range using different gun volumes as follows:

Line 10-067P1 (sequence 1) was recorded using gun volume of 3800 cubic inches.

Line 10-067P2 (sequence 3) was recorded using gun volume of 2850 cubic inches.
Line 10-067P3 (sequence 5) was recorded using gun volume of 1900 cubic inches.

From Page 337 of the pdf processing report




Business Case 3. Amplitude Balance and
MisTie Analysis

Key modern set of surveys
High level of confidence
Use as a baseline

& Google Fath . —— --"" M
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¥ Search | O ¥legls @& & B 3 _ Sn ) _|
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'3 D{} Weather

v Ol callery
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+ 10 More
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Expanded
Scope:

Geographic AOI to entire
Gulf of Thailand

Processing to Pre-Stack

Vintage to Pre-2007




Decision Latency

Time to decision: 46 minutes
Previous iteration: 3 weeks
98.9% reduction in decision latency

value

Decision Latency

Capture Latency
Analysis Latency

time




The Importance of Standards and UOM:
A Tale of Three Centuries

The Swedish warship Vasa, when it was launched in 1628, was the most powerfully
armed warship in the world. Unfortunately, her maiden voyage lasted only 20 minutes
and less than a mile as she capsized, drowning 30 of her crew. After a recent three year
program in Stockholm of measurements and inspection of four measuring rulers used by
workmen constructing the ship, it was determined that two of the rulers were in
Swedish feet, containing twelve inches, and the other two in Amsterdam feet, with
eleven inches to a foot. Since carpenters worked on opposite sides of the ship, there
was heavier structure on the port side of the hull than on the starboard, causing the ship
to heel over. Fortunately “Vasa” sank in cold waters that preserved her timbers for over
three centuries so we could learn from this tragic mistake. But did we?
http://www.pri.org/stories/science/swedish-preservationists-document-likely-cause-of-
sinking-of-ancient-sailing-ship-8606.html
http://www.infra.kth.se/geo/publications/theses/EX-0704.pdf




1983: University of Houston sophomore track star Carol Lewis (younger sister of Olympic
star Carl Lewis) makes what appears to be a record-breaking long jump at the NCAA
Men's and Women's Indoor Track Championship, in Pontiac, Michigan. However, officials
hosting the games did not use metric tapes to record the distance and to be considered
official, college sports track and field measurements must be measured in metric, and
cannot be converted to metric after the event.

[Source: American National Metric Council Metric Reporter, May 1983.]

1983: Air Canada Flight 143 runs out of fuel halfway through its flight from Montreal to
Edmonton. Fuel loading teams failed to recognize the difference between the liters
measured in the tanks by the recently adopted metric system, and the pilot’s calculation
of the fuel requirement in kilograms.

www.casa.gov.au/fsa/2003/jul/22-27.pdf

http://www.iasa.com.au/folders/Safety Issues/others/GimliGlider.html

1999: Korean Air cargo flight 6316 receives clearance to climb to 1500 metres. After
climbing to 4500 feet and receiving two faulty confirmations from his first officer that
the required altitude should be 1500 feet, the pilot determines the aircraft is 3000 feet
too high and puts the aircraft into a rapid descent which the crew is unable to recover
from.

http://aviation-safety.net/database/record.php?id=19990415-0




1999: NASA space scientists watch remote telemetry as the Mars Climate Orbiter
attempts to enter into an orbit around the Red Planet as part of a new program of
interplanetary exploration. A sudden loss of communication indicates a major

problem, and a later investigation determines that the cause of the failure was an error
in transfer of information between a spacecraft team in Colorado and a mission
navigation team in California. One team used English units of Feet and Pounds while the
other used metric units of Newtons, causing the spacecraft to enter the Martian
atmosphere at an improperly low altitude and disintegrate.
http://mars.jpl.nasa.gov/msp98/news/mco990930.html
ftp://ftp.hg.nasa.gov/pub/pao/reports/1999/MCO report.pdf

2001: Clarence the Los Angeles Zoo’s 75-year-old Galapagos is newly ensconsed in an
enclosure built for an animal that weighs in at “about 250”. They think pounds. Upon
arrival, the zookeepers note “he's the size of a coffee table” and appears to weigh a lot
more than 250. The first night in his new enclosure, he pushes over the fence poles and
is discovered on a nearby lawn. He is moved to an enclosure with concrete poles built
for a 250 kilogram animal.

http://articles.latimes.com/2001/feb/09/local/me-23253

2001: An exporter in the U.S. sells a shipment of wild rice to a Japanese

customer, quoted at 39 cents a pound, but thinking the quote was for 39 cents per
kilogram. To cultivate a long-term business relationship, both parties end up losing
money on the deal.
http://www.bizjournals.com/eastbay/stories/2001/07/09/focus3.html
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2004: Long jumper Melvin Lister is eliminated in the qualifying round of the Olympics
after a sub-par performance. He blames the loss on officials' refusal to allow him to use
his feet and inches measuring tape to set his running speed and approach. His
teammate Walter Davis advances with a tape in both feet and meters, saying “you've got
to come prepared”.

http://articles.latimes.com/2004/aug/21/sports/sp-olytrack21

2004: An axle breaks on a roller coaster at Tokyo Disneyland, causing a derailment. Parts
were ordered in English specifications instead of the Metric units that had been adopted
9 years earlier.

http://chemwiki.ucdavis.edu/Analytical Chemistry/Quantifying Nature/Case Studies%3
A Metric%2F%2FEnglish Conversion Errors

2005: A pharmacy in Florida fills a prescription for liquid Zantac with instructions to give
three-quarters of a teaspoon twice a day. At a doctor appointment a month later, the
mother of the patient discovers it should have been three-quarters of a

milliliter, leading her to overdose her child by four times.
http://www.wftv.com/news/news/pharmacy-makes-another-potentially-dangerous-

presc/nD9mP/

So, over three and half centuries of costly and sometimes deadly mistakes, and we still
cannot manage to include UOM metadata with our specifications?
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