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Introduction

« Saudi Arabian Qil Co. (Aramco) is the world’s largest integrated energy and chemicals Company
« Headquarters in Dhahran, Kingdom of Saudi Arabia

« Established in 1933, 15t commercial well discovered in 1938

Riyadh

o

KINGDOM OF SAUDI ARABIA

Qramco
2

/"‘ ——————————————————
1933 2000s
¢ Oil concession 15t commercial of oil World’s leading integrated
agreement signed discovered at Dammam energy and chemicals
Well No. 7
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Background

» Operates within more than 13% of Kingdom’s lands; explore, develop and produce oil and gas for Kingdom and global supply

» Securing and providing embedded access to land and surface rights is the key to success

Safety and security

~300,000 km2

~7 L

Avoid Disputes and
legal issues

Timely delivery
2.15 million km2

Cost Avoidance

G2k @@

Image for illustrative purpose.o
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Onshore Field Development Lifecycle

» Hydrocarbon fields could last for 30 years; exploration, discovery, appraisal, development and production

» Field development is a key to ensure surface facilities are intact with subsurface production zones throughout production

lifecycle

» Securing lands or surface rights at this stage is important to preserve lifecycle of field
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Challenges and Constraints
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« Growth L ,l -
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» Urbanization \/ R

« Expansion A e _ = R | = a3

+ Diversifications Density change maps of Aramco production sites over period Urban growth within Eastern Province, one of the

of 6 years due to expansion active hydrocarbon activities

° S paci n g L.i m itS ‘ HS“:I‘::‘:II:JI | ‘ Elec(rlt::l:::ls:;‘ihmlnn | Town pl:xnnl:li.lll;egs;sl(lenllal |

* Company & Non-Company | ccmsasem || ovetos || me || Noavormane,

° Safety l-im-its [ Poputation | | Railroads | [ Expressways | [ Pipelines | [ Wellheads | g

* Rupture exposure radius ‘

« Complexity
» Field layout design
» Land dispute or claims
* Land Jurisdiction

Field-Y layout design with

Jurisdictions vs competitions Surface topography affects

subsurface targets facility design .
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Reservation >

Spacing >

Easements >

Claim/Dispute >

Acquisition >

Reserved Area — based
on exploration or
development plan

Area D

Well & Facility Layout

Within or outside field

[ wetisite & Facitivies
| Non-Company/Gowt,

-

Easement/Survey

%%:iﬁ*?ﬁﬁa‘*ma

Resolve claim/dispute, acquire or expropriate

[ wetisie & Facitities
|| Won-CompanyiGort.

An area reserved for
Company operations;
oil and gas through
Royal Decree

Safety limit and risk
consequences profiles
for oil and gas wells
and pipelines.

Permit or permission
from Government or
Nan-Company entities
to use their land for
Company operations

Area or land within
private/Non-Company
claims within Company
reservations

Acquiring private lands
for the Company’s
operations

Identify it is within
Company reservation or
require new reservation

Model and integrate
safety or spacing
requirement for

proposed facilities

Identify and develop
plan for easement if
any impact occurs

Identify any disputes
within development
area and resolve

Acquire or expropriate
if safety limit or
spacing for facilities
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Securing Surface Rights Processes
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Saudi Aramco Land Affairs

» Saudi Aramco surface rights and land management falls under Land Affairs Department.

« Govern, manage and provide analysis with regards to land jurisdictions in relation to the need for oil and gas operations
in the Kingdom

Company
/ Wells and | A
1 agge 1
E Drilling i + Geospatial & GIS Non-Company
! | * Cartographer
i Exploration \ + Data Management & IT 7 Y
i i * Law & Legal H \
i ; - Land Representatives | Government Government i
i Development | i (Stakeholder) Entities ]
i : 1 1
] i Land Affairs E E
| Production ; Department i i
i 1 1 H
i ; ) !
i Technical E i Non-Government i
i Services ; ! (Company) |
i i \\‘\\ ’/,'
i Other Business | Lo T
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~
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State-of-the-art Integrated Land Management System

» Use integrated system called SAP Land Management System (SAPLMS);
« ESRI ArcGIS - manage geospatial data and its attributes
«  SAP Case Management (CM) and Flexible Real Estate (RE-FX) - manage workflows, integration and documentations

* More than 3 million GIS land and surface right records

Non-Spatial Data

+3 mil. records = —

- e L
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Integration 3= s e 8
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CArc w IIIII = = x
ArcGIS Server CM - Case M‘-_‘magement R = ACTIVITIES - AUDIT TRAIL -
ArcGIS Desktop RE-FX - Flexible Real Estate——MM——= & mnse e —

Imagery Server Xl - Exchange Infrastructure
SAP Workflow
Role Management
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SAPLMS Components | “uiesiioceses || batabase & integration sers

P4 Internal S

1. Business processes N — e
 Wells & Dr1ll1ng Approval i Approvals i AP Exch
* Land Use Permits i i Infrastructureg{)(l) (Webmz)?{?tlewer)
. Survey WOI"k Order E Land Use Permit i RE-FX, CM
« Change Detection System N
i Survey Work Order i
2. Database & Integration ' cmnge petecton | | .
- Geospatial Data & Services . ! (SDE, Services) ArcGIS Desktop/Portal
* Document Management System . Documentum ./
SDE
External ¢ I
. o (e-Government)
3. Users Applications other GIS Services
- Desktop sy :
stream
» Portal | covernment requests Downstream
« SAP Web GIS Viewer Imagery & Raster

Master plans...
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Geospatial and SAP Data Model

1. >20 Case Types
» Business processes
» Unique ldentification
» Case ID - SAP
» Parcel ID - GIS

2. SAP RE-FX - Real estate Flexible

* Process related GIS parcels
 Link Case ID and parcel ID

3. Case Management
» Attribute & status profile
Record Model
Process Route
Function profile
Audit Trail

& Object Hierarchy

+ [23 Aramco Work Permit

+ [23 Change Detection

+ [23 Government Committee
+ [23 Land Advisory Service
+ [33 Land Clim

+ [33 Land Easement

+ [23 Land Encroachment

+ [23 Land Inquiry

+ [ Land Purchase

+ [ Land Rechim

+ [ Land Release

+ [ Land Sale

+ [23 Land Use Amendment
+ 23 Land Use Permit

+ [23 Miscelaneous

+ [23 Non Aramco Project

+ [ Reservation

+ [23 Temporary Land Use Permit

+ [ Title Deed Request
+ 23 Town Plan
« 23 well Approval
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SAPLMS
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© MAIN CASE DISPLAY IN SAP

Attribute profiles
Status profiles
Process route
Record Model
Conflict Report
Case notes
Measurements (GIS)
& Audit Trail

_| Review and

Case ID <

Parcel ID

A

Attributes
Relationships
Final decision

|
A A
v
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Field-level Jurisdiction Study
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Parcel-level
Jurisdiction; disputes

Site Selection
(Pre-FDP)

Field Development
(New or Existing)

Well & Drilling

Jurisdictions &

Pipelines

Land

Conflicts

Supporting
Facilities
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Reservation
Easements
Disputes
Acquisition
Spacing

SAP GIS Viewer
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Geospatial Applications: Onshore Field Development Workflows

Well &Lland Use Monitor land Field Survey &
Fermlttmg use/ t:hange Verification

Desktop

AchIé Portél &
Mobile

Land Use Permit
& Well Approval

Construction &
Maintenance

Production &
Monitoring

Drilling Approval
Work Permit

Disputes
Survey Order

oo @ESIT 12 Trimble

Change Detection
Encroachment
Survey
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Summary

Integrate Business

Project review and
Processes

Surface rights

approvals optimizations
Wells & drilling, land use permitting, - Streamline review and approvals - GIS data and system facilitate understanding on
Company & Non-Company land records - for development plan - surface footprints and jurisdictions allowing
_ __ _ : —_— . optimization during development stage
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Thank You
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