Using GIS to Manage
Worldwide Drilling Assets

A Case Study

Using ESRI Technology to provide
solutions to the Petroleum Industry.

Anastasia Aourik, GIS Consultant
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My Background
Anastasia Aourik

Software Engineer - Specialize in building Enterprise GIS
GIS Consultant for Smith International, Inc.

Smith International, Inc.

A major oilfield services company, engaged in providing a
comprehensive line of products and engineering services to the
oil and gas exploration and production industry, as well as to
the petrochemical and other related industries.

Everything revolves around Drilling & Completions!

. Drilling & . Gas . Hydrocarbon
Exploration Completion Production Handling Pipelines




Smith Companies participating
In our Enterprise GIS
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All of these companies contribute their
business data to our Enterprise GIS



Our GIS User Community

 Sales Managers

d Field Engineers

d Bit Design Engineers

 Drilling Optimization Engineers
 Bit Inventory Administrators

d Marketing Managers




Our Global GIS Library

Drilling Records
System

Engineering

Sales Force Optimization

Accounts System
Design Eng. E S Marketing
& Performance
Tool Specs. Bulletins

Ext. Source-
Directional
Surveys, etc.

Bit Proposal
System

Making it EASY to locate any asset
And find potential customers.



Our Global GIS Library

Drilling Records System
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Our Global GIS Library

Engineering Optimization System
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Our Global GIS Library

Marketing Performance Bulletins
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Our Global GIS Library

SiiDrill Proposal System
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Our Global GIS Library

External Sources: Directional Surveys

WELL PATH

Survey Loader
Application
TECHNOLOGIES




Our Global GIS Library

External Sources: Petrochemical Facilities

- Plants, Refineries, and other Facilities
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Our Global GIS Library

Design Engineering & Tool
Specifications
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Our Global GIS Library

Sales Force Related Assets
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Why all these layers.

M

e

Locate any asset!

Improve Customer
Service

Identify New Customers

g

7




SiiView GIS-.
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Our Enterprise GIS
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Our GIS Toolset

Zoom to
Geographic
Location

Reporting
Manager

Spatial
Statistics

Map Scale
Controller

Dynamic Label
Controller

Map Context
Menu tools

Canadian Well
Finder

Spatial Filters

DBOS
Controller

Query Wizard

Spatial
Search Tools

Making it EASY to locate any asset
And find potential customers.



Quick Zoom

‘A Quick Zoom - Microsoft Internet Explorer E]@]@

® SuView GIS

Quick Zoorn Tool

2oom To Laycr: Lookup Fecature:

U5, Urban Areas (=tate) | Hartford rs
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[ Submil ] [ Cancel J

Helps users quickly navigate

to their Area Of Interest



Zoom to Lat/Long
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Map Scale Controller
X SuView GIS
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Dynamic Label Controller
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Dvnamic Label Controller
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Spatial Filters

Map Lavers Filtcrs Legend Tools Celections

Filter On: | Turbodnll Runs

Turbodrmll Huns Filter
[ apply ] [ Clear Filter ]

Copre=raloer: B@
ontractor: B

Well Type: all Typas =

Turhn Rit Size: | = W El:ll'll:h:l

Turbo Modal: Al Models ot

Manufacturcr: | &l Manufackurcrs
Turbo Blade; all Dlades = |

Tuspt Turlmnes: all Top Turlmnes W

Coepulh Chsl Range [in &PT Lhis]
Frorn: ()
lo: {Ft)

Turbo Run Date Range [DD-MOM
From: 10-Jan 1930 | 9|

Tn: 10-1an 7006 || 4]

| Apply | [ Clear Filker |

Spatial Filters




Query Wizard

Map Layers Legend Selections

=2 The Query Tool wizard Page 1 of 5

Progress

[
L1 57 0%

¥What are you looking for:

SiDrll Proposals

Spud Completed

Spud-Mo Wisit

Turbadrill Runs

Field Runs

Intent to Drill / Permits
Active Rigs

Bit Records

Bit Runs

SiHDrll Proposals
Ferformance Bulletins
DR

wiell Path

wellbore Enlargement Runs
Liner Hanger Runs
Departure/Sidetrack Runs
Completion Strings

Plug and Abandons

Sales Contacts

Smith Offices

Smith Bits Sales Districts

= TOOLS MENU

Query Wizard



Map Layers Filters Legend

Tools

Selections

B2 The Query Tool wizard Page 1 of 5

Progress
[
1 1) 0% 1007
Map Layers Filters Legend Tools Selections

QUERY
WIZARD
IN ACTION

 The Query Tool wizard Page 2 of 5

Progress
[
0% 0% 100%:
Map Layers Filters Legend Tools Selections

® The Query Tool wizard Page 3 of 5

Progress
[
0% S50%: 100
Map Layers Filters Legend Tools Selections

2 The Query Tool wizard Page 4 of 5

Progress
[
L1 S 0% 100%:
Map Layers Filters Legend Tools Selections

% The Query Tool wizard Page 5 of 5

Progress

L1 ) S0

Your Query Summary:

Find SiiDrill Proposals features

100

Where Operator STARTS-WITH NOBLE EMERGY

If this is not what yvou would like to search for, press the BACK button

to change vour options.

#4==TOOLS MENU

[ Back ] [ Finish

Query Wizard




Spatial Search Tools

Map Layecrs Legend Coclections

Spatial Tools

m’\ Sclect By Molyqon {Customized &0L)

Usa this tool to select =mith it layer features within a custom Area OFf
Toulrressd . This Area OF Toterest (AOTY i defined by goeer cosbon-odr aven
polygon of unlimited number of Yertices (Cdoes).

Searches
B The Query Tool {Select By attributes) Geographically

Firnl Somlls Bl lager Fealures by wlenlifgiog he altribode o search, amil 1he
walue you are looking tor, The Query Tool supports wanous attnbute
aparators to help you find the records vou are interasted in.

(= Prosimity Search {(Search Within Meatures)
This tool allows you to sclect “mith Bit layer foatures that arc within your
cspecified geagraphic boundary such has states, countries, etc,

ﬂ{unudinn YWell MNinder (Search Oy Donminion Land Survey)
lhig tool allows yvou to find =mith Bit layer features by DLE value, walls
rmay be tearched by attribute or spatially within your specified DLS walue.

L Generabe Spatial Skatistics

This tools allows you to generate your requested statictics for all features
willmn yoor speecified geogeaphoe: booodary . Dse as ool Lo geoerale Bl oor
Tool Run statistics tor your Sales Distrct,

m DEOS Gutonation Status Repork
Shaves all DROS projects that have hesn fransmitted o Soliew G5 wia

the DROS Automation Adapker.

E DREOS pgloader - Maoal Proness

Manually upload & DOOS record with associated well log image generated
by DB, Thic tool is made available for DBO= engineers with older
wersions of DBOS Deshkiop.

Spatial

Search Tools

Sl Smiith Oltices Uploader - Maonual Process

Manually identify and upload a Mew Smith Offices.



DBOS Controller Tools

Map Layers Filtcrs Legend Tools Soclections

Spatial Tools

m\ Select By Molygon {Customized A0L)

Usa this tool to select =mith git layer features within a custormn Area OFf
Tidrresd . This Area OF Toleresl (AT s defied by goor cosbome-odr aven
polygon of unlirmited number of Yertices (Cdoes).

E? The Query Tool (Select By attribukes)

Fiml Somlle Bl lager features by wlenlifyiong the allvilude o search, amil 1he
valuz you are leaking tor, The Query Tool supports vanous attnbute
apearators to help you find the records you are interssted in.

(& Prosimity Search (Search Within Neatures)
This tool allows you to sclect wmith Bit layer foatures that are within your
specified geographic boundary such has states, countriss, etc,

ﬂ Canadian Well Ninder (Search Oy Dominion Land Suryey)
Ihis tool allows you to find =mith git layer features by DLE value, walls
may be searched by attribute or spatially within your specified DLS walue.

L Generabe Spatial Skatistics

This tools allows you to generate your requeshed statictics for all features
wilhin your specfied geogeapboe: Booodacy . Dse ts ool Lo geoeeate Baloor
Tool Run statistics for your Sales Dustrict,

W DEOS Gutomation Status Report
Showves all DOOS projects that bave hesn bransmitted o Soliew G5 via DBOS TOOIS

the DBOS Automation Adapter,

W DENS ploader - Hanal Proness

Manually upload & DOOS record vith associated well log image generated
by DEO=. Thiz tool is made available for DEBO= engineers with older
versions of DBOE Desktop.

Sii Smith Oltices Uploader - Manual Proccss
Manually identify and wpload a Mew Smith Offices.




Canadian Well Finder

Mlap Layers FilLleers Lenpepnd Tuwds Selesc Livns

B Canadian Well Finder wizard Page 1 of 4

Proyress
I 1

W™ Wl L1

What are you looking tors
Sl Proposals "
Spud Cormpletad

Spud-Mu Wizl

Turbodrill Runs

Figld Hunsz

Intent to Cinll / Permits
Artive Rigs

Bt Rocords [—]
Bit Buns Mgl

S=TOOLE M mu| Mferformance Bullctins

DB

wiell Path

Wellbore Crlargernent Runs
Liner Hanger Huns
Cieparture/sidetrack Rung
Cornpletinn Shaings

Mug and &bandomns

Sales Contacts

Sooalh Ol

Sruth Biks Sales Custricts




Canadian Well Finder

Map Layrrs Filkrrs Leqgenad Trenls Selectinns

B canadian Well Finder wizard Page 1 of 4

: Prograse I
0 0 e
Map Layers Filters Legend Tools Selections

B Canadian Well Finder wizard page 2 of 4

. Progress .
[T S Lo
Fap Layers Filters Legend Tools Selections

B Canadian Well Finder wizard Frage 3 of 4

Progiess
L |
L L Loy
Map Layers Filkers Legered Tioands Sl tinns

B Canadian Well Finder wizard Page 4 of 4

Progress
L 1
s e | L1

Your OLS Query Summary:

Find Inbent to Crill / Permits features where DLS value 5-

Twnshp - Range  FMrd
oné - 16 - WZ

| Back | | Finish |

#=TOOLS MENU

INn
Action




Map Context Menu

x SuvView GIS
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Spatial Statistics Tool

Map Layecrs

Coclections

Legend

Spatial Tools

m’\ Sclect By Polygon (Customized AOL)
Usa this tool to select =mith it layer features within a custom Area OFf
Toulrressd . This Area OF Toterest (AOTY i defined by goeer cosbon-odr aven

polygon of unlimted number of Yertices (Cdges). Spatlal Statistics \

5 via

¢ The Query Tool (Select By attributes) .

Firnl Somlls Bl lager Fealures by wlenlifgiog he altribode o search, amil 1he PUbIIShed
walue you are looking tor, The Query Tool supports wanous attnbute ArCGIS Server

aparators to help you find the records vou are interasted in.

Geoprocessing
(= Prosimity Search {(Search Within Meatures)

This tool allows you to scloct Lrth Bit layer foaturcs that arc within your TOOI /
cspecified geagraphic boundary such has states, countries, etc, "

ﬂ{unudinn YWell MNinder (Search Oy Donminion Land Survey)
lhig tool allows yvou to find =mith Bit layer features by DLE value, walls
rmay be tearched by attribute or spatially within your specified DLS walue.

L Generabe Spatial Skatistics
This tools allows you to generate your requested statictics for all features
willmn yoor speecified geogeaphoe: booodary . Dse as ool Lo geoerale Bl oor
Tool Run statistics tor your Sales Distrct,

m DEOS Gutonation Status Repork
Shaves all DROS projects that have hesn fransmitted o Soliew G5 wia

the DROS Automation Adapker.

E DREOS pgloader - Maoal Proness
Manually upload & DOOS record with associated well log image generated
by DB, Thic tool is made available for DBO= engineers with older

wersions of DBOS Deshkiop.

i Smith Oftices Uploader - Manual Proccss
Manually identify and upload a Mew Smith Offices.



Map Layvers Filbers Legpeand Towols

Seleclions

W Generate Spatial Statistics wizard Page 1 0 5

| Hesqeess |
s b1 J UL
Hap Layers Fillers Legenal Toolks Selections

INn
Action

W Generale Spatial Statistics wizard Page 2 of 5

Progress
L 1
[ g 0N {1
Fap Layers Filters Legend Tools selections

¥ Generate Spatial Statistics wizard Page 3 of 5

Pragrace
| ]
0¥ S 10
Map Layers FilLers Lespend Touwls Seleclions

W Generate Spatial Statistics wirard Page 4 of 5

| Prograss L
e b1 1o
Map Layers Fille=rs Le=gemd Tools Selections

W Generale Spatial Statistics wizard Page 5 of 5

Prsyress
L ]
[ S0 L[] A

Your spatial Statistics Summary:

Ganerate Turbo Model Count Distribution Seatisthcs on
Turbadell Runs testures withan LGC Dustrct

e T

| Baek | | Finish |




Spatial Statistics Tool

LGC TUREBOQDr Furs Statistics

Tubio Models
=1 1 roes B 1™ STRAKGHT |57 TISTE 116G T1S5TR

= 272mH Bl 22 STRACGHT [ # T2STE I GG 1ZSTH
] 1 T3STEERABLE O 3T3STRAGHT Ml 6 T3ETR




Report Manager

Map Layers Filters Legend Tools Selections

4 [nhtent to Drill / Permits within select Rectangle | DO M e
Record(s) Found: 3

|__Generate Report | |  Zoom To Results |

Flanned Total

Highlight
Select ahlig iz | Depth

Operator Wilgl| Type  Field

191-023-10-005-

1 1B-2 4277 Harizontal | T atagwa
2 12124]1-2!]-!]!]5- 4785 Harizontal | Tatagwa
3 ;'212:':'3":'3":":"3' CAMETIC RESOURCE 4292  Horizontal | T ataguwa

Start Report Manager ’

Select items to include in report




Reporting Services

! Adobe Reader - [5iiView%5FPermitlntent[1]. pdf]

L Eke Edt Wew Qocument [ools wWindow Help -
*HA =& 00D w & Lk e - (D@ GEatal photas
*
E Ead
2| | € suview Gis
iy
‘Well Name d Wbr  181-00-10-004-18-2 Dperator MIZSIDHN O & G
¥ CANADA SlabsProv  SASEATCHEWAN County® armh
Black Sub-Block Findd TIIgwa
441N Longiuds 104 CEISBEW
Eweohaan HY Toramship 0 Hampe m
HORZOMTAL Plan Tedsl 4077 AW e L
j 18101 008182 e mbor MESIDHOR G
/_,.-’ CRMADE LmProv SASEATCHEWAM CeuntyParish
Eulk Hloak Foeld Ta%agwa
E 40 AN Longifude 104 1120040
o 30 Temmhip A Aange i
g HORFOMTAL Plan Talal 4 TAS AP DAIERS
- HT A e R B R | B Lrpierator CANETIG HESMIHEES
% LANALIA EhakeFrov  SASEATCHEWAN Lounky™arsh
Sub-Diock Tield Tatagwa
\g A ATTO2 N Longdude 104 DEITAAW
3 Toanship & Bamgs L1
— HOHIIOMTAL Flhan Telsl 4.50d AP LK 148
Drepeh i)
M
a [ 4 4| 1101 o o




Why all these tools..

b,

S

«Be more productive
«/mprove Customer Service

e|dentify Potential Customers

\¥

-




ESRI| Software Used...

ArcliMS 9.2

Fully mature ArcIMS intranet web application
using HTMLVIEWER with custom tools built using
ArcXML.

ArcSDE 9.2 & Oracle 10G
Enterprise Spatial Repository for GIS library.

ArcGlIlS Server 9.2

We chose NOT to replace our mature & widely used
ArcIMS production application. Instead we introduced new
tools using ArcGIS Server that consumes published
GeoProcessing tools from our existing web application.



Summary

Design Choice # 1.

Generate multiple well-centric map layers for
each client’'s business need rather than
generating a single well map layer where user
would subsequently drill down to determine what,
If any, tools or runs exist on the well.

Result:
Greater global acceptance of our Enterprise GIS.



Summary

Design Choice # 2:
We chose to piecemeal our move to ArcGIS
Server by building new custom tools within our

existing ArcIMS Enterprise GIS that consume
published GP tools.

Result:

Able to gain expertise with the ArcGIS Server
web ADF while still maintaining our existing
Enterprise GIS.



Thank You

Any Questions?



