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11 key initiatives proved to be indispensable for a productive, safe, and profitable mature field
reactivation applied in Mexico.

Oscar Picon Aranguren ‘ Baker Hughes Malaysia
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Asset life cycle — More than one Field Reactivation

C Soledad Production History
Development stared in 1966
7500
[ [T T I T TT T TT T ] NP 40 MMbbl
Axis 1 Al OFM IDs(1563)
— O\ PO20.Q0_efectivo ( bbl/d )
- CV.Pozo.Qw efectivo (bbl/d) [
Axis 2
CV.Pozo.Qq efectivo (Mef/d ) All OFM IDs(1563)
6000
o |
Discovered 1943 - f\\\ . VM’ hv] |
Area 125 km?2 | ;?“"\ J i
Formation Tertiary/Mesozoic e f' o
API 26-30 | \ \ |
Initial Pressure 80-130 kg/cm?2 b ! oot s X - W/ I
1513667&369707172B747576777879&)81828684&5%87‘88&3513915251394959697%992({0(1[(20304(15(507‘03‘0910].’!.‘12‘13
Current Pressure 15-50 kg/cm?2

Total Wells 494 A Field Reactivation

Baker Hughes Confidential
Active Wells 217



Context

Focus

Facilities &
Hydrocarbons

o Facilities Identification
& Status

0 Maintenance Record
o Mechanical Integrity

0 Fluids Properties

o Facilities Capacities

field reactivation applied in Mexico

11 key initiatives proved to be indispensable for a productive, safe, and profitable mature

workshop

Key initiatives for a Productive, Safe, and Profitable Mature Field Reactivation (PSP)

Political & Legal

Social

Environmental

Commercial

Security

Facilities Access
Permits/Authorizations

0 =

Energy
Resources

b Sources of energy

0 Quantities & Reserves

o Facilities for fuel and
Energy transportation

b Natural Resources:
Conservation,
Regulations, and
Management

b Cost of energy

Production
History

b Validate production
History from official to
Operational source

b Material Balance vs
Operational history

b Identify past

contingent events

o Identify main oper.
Variables

b Go to the field, smell
& taste

Assets
Surveillance
& Accounting

o Validate assets official
Report vs. operational

o Surveillance well by
Well, platform by
Platform

o Check every well even
Candidate for aband.

o Measure key
environmental
parameters (CO2,
H2S)

o Make Report in detail
(include photos)

Subsurface
Understanding

0 Initiate Static &
Dynamic modeling.

0 Inputs to modeling
base on initiatives
(1-5)

0o Modeling main input
for Initial Period (2 yrs
development plan

.
bl

Neighboring

Assets

b Review neighboring
Assets and activity
plan

b Identify possible
Facilities share.

o Identify leverage
& optimization
through common
activities.

Storage &
Delivery

b Validate Actual Storage
capacity.

b Mechanical Integrity off
Storage tanks and
Pumping-Compression
Availability.

b Validate status of
export pipelines.

b Mechanical integrity
certification.

Metering &
Export

o Validate status of
export metering
system.

0 Measurement equip.
calibration (oil, gas &
Water)

o First oil need to be
exported and account.

Commercial
Model &
Contractual

0 Since initiative 1 have
in hand the answer for

‘What the Contract T&C,
Local & Regional
Legislation and
Companies' compliance|
Rules says”.

0 Permits &
Authorizations available.
How long it takes!!!

Ad Hoc
Technology
Portfolio

0 Based on Initiative 6,

It is built the
Technology Portfolio &
Solutions.

b Local and Regional
Availability is Critical

b Risk-Reward Analysis.

b Marginal & Mature Field
Development & Oper.
will succeed only if a
PSP technology
Portfolio & Solutions
is applied.

Baker Hughes Confidential
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11 key initiatives proved to be indispensable for a productive, safe, and profitable mature

field reactivation applied in Mexico

SPE

workshop

Key initiatives for a Productive, Safe, and Profitable Mature Field Reactivation (PSP)

Context
Focus

Political, Legal, Social & Security

e Communities Priorities
e Human Resources
e Legislations

e Cultural & Development

Natural Resources e Local Services available

Protected Areas & Anthropology  Technology access

Environmental Legislation * Basic utilities availability ¢
Topography drives Facilities

Seasonal effects Baker Hughes Confidential

Political & Legal Social & Security Environmental Commercial Facilities Access @ﬁ
Permits/Authorizations
. Facilities Access
Environmental Commercial

Permits/Authorizations

Access road and dimensions
Closest main cities

Production facilities close by
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field reactivation applied in Mexico

Facilities & Hydrocarbons

O Facilities Identification
& Status

0 Maintenance Record

0 Mechanical Integrity

O Fluids Properties

0 Facilities Capacities

Physical assets
inspection
Operational analysis
Social and
Environmental
assessment:

It allowed detection of
anomalies and aspects for
improvement in 35 pads
and 30 access roads.

11 key initiatives proved to be indispensable for a productive, safe, and profitable mature @
workshop

Key initiatives for a Productive, Safe, and Profitable Mature Field Reactivation (PSP)

Energy Resources

0 Sources of energy
0 Quantities & Reserves

0 Facilities for fuel and
Energy transportation

0 Natural Resources:
Conservation,
Regulations, and
Management

0 Cost of energy

Baker Hughes Confidential

Evaluation of fuel gas
sources
(supply/consumption) of
Artificial lift Systems.

It allowed the identification of

high consumption of LP gas as

fuel, opening the opportunity

to the use of natural gas from
the same well.
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Production History

0 Validate production
History from official to
Operational source

O Material Balance vs

Operational history

0 ldentify past
contingent events

0 ldentify main oper.
Variables

0 Go to the field, smell

& taste

field reactivation applied in Mexico

Detailed review of
production history,
operational problems
and relevant facts

contributed to the short-
term maintenance plan
to ensure production
management safely and
without impact to the
environment

Assets Surveillance &

11 key initiatives proved to be indispensable for a productive, safe, and profitable mature @

workshop

Key initiatives for a Productive, Safe, and Profitable Mature Field Reactivation (PSP)

Accounting

0 Validate assets official
Report vs. operational

0 Surveillance well by
Well, platform by
Platform

0 Check every well even
Candidate for aband.

0 Measure key
environmental
parameters (CO2,
H2S)

0 Make Report in detail
(include photos)

Baker Hughes Confidential

Inspection of 450 wells
Optimization of 393 wells
Recovery of 10 production

facilities

Reactivation of more than 50
WA

Shut down 20 wells in
economic limit.
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field reactivation applied in Mexico

Subsurface
Understanding

O Initiate Static &
Dynamic modeling.

O Inputs to modeling
base on initiatives
(1-5)

0 Modeling main input
for Initial Period (2 yrs)
development plan

40 Major WO
35 New Wells

.

Neighboring

Key initiatives for a Productive, Safe, and Profitable Mature Field Reactivation (PSP)

Assets

O Review neighboring
Assets and activity
plan

0 ldentify possible
Facilities share.

0 Identify leverage
& optimization
through common
activities.

Baker Hughes Confidential

Evaluation
hydrocarbon
sources from
external facilities:

It allowed the
identification of gas
sources with high H2S
content. Therefore,
pipeline shut down.
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Key initiatives for a Productive, Safe, and Profitable Mature Field Reactivation (PSP)

Promptly installation of:
Storage & Metering & 2 Coriolis and
Delivery Export 1 Gas Flow Computer.
0 Validate Actual Storage 0 Validate status of o, [~ === [ e [
capacity. export metering B T EECA
system. .y T
0 Mechanical Integrity of O T e Toweo
Storage tanks and o —
Pumping-Compression 0 Measurement equip. G
Availability. calibration (oil, gas & , " mmere g
Water) e W ==
0 Validate status of wosn o | _lT‘""m " p—
export pipelines. T o K| g _?,h: _
O First oil need to be o - - o
0 Mechanical integrity exported and account. . = O
certification. o L i

Baker Hughes Confidential
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Commercial Model & Contractual

O Since initiative 1 have

in hand the answer for:

“What the Contract T&C,
Local & Regional
Legislation and
Companies' compliance
Rules says”.

O Permits &
Authorizations available.
How long it takes!!!

11 key initiatives proved to be indispensable for a productive, safe, and profitable mature @

field reactivation applied in Mexico WOI'kShOp

Ad Hoc
Technology
Portfolio

0 Based on Initiative 6,
It is built the
Technology Portfolio.

O Local and Regional
Availability is Critical

O Risk-Reward Analysis.

0 Marginal & Mature Field
Development & Oper.
will succeed only if a
PSP technology

Portfolio Is applied.

Key initiatives for a Productive, Safe, and Profitable Mature Field Reactivation (PSP)

Early identification of key
technologies (Procurement &

Minimum Work Commitment)

PREDUCTION ~
A =

CONVEYANCE APPLICATIONS

. Well access, Pipe Recovery
Casing & cement Reservmr & flow cleanouts, Water
iagnostics i i Management*
integrity evaluation 9 manipuiction 9 Slot recovery/

casing exit

e Formation
INTERVENTION 5 5 Perforatin Stimulation® i
(twn) Diagnostics Wellbore cleanout ] Barriers
WIRE .
Reservoir sand )
col Technical Analysis well surveillance Management* Casing & cement

PIPE

integrity evaluation

FluidView™ PRIME
Integrity e E-line tractor Aquacut” Certia™

technology Ad) d wat .
eXplorer 3 phase g T Pipe Recovery Log
High definition S platform conformance

cement evaluation logging Sandstone Acid™ X-treme™ SJI™

Deepcannect"‘ High performance Explosive free
AccuPhase Reservolr-driven acid systems mechanical slots

Onerun perforation HEAVY

Multiphase - '
measurement SandVac SnapShot METAL

ConcentricCT Advanced Live-well Swarf free XSight"‘

Dpvr“ Cleanout System Deployment System Sta-Live cICM
igital

7 Extreme™ Pipe conveyed
cullul_)orc!tlon .. GeoFORM™ Polymer free ultrasonic
application Leucipa

delayed acid evaluation
Well surveillance Advanced sand fmcys stermn solution
control technology Y

milling system

Baker Hughes Confidential
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field reactivation applied in Mexico

11 Key initiatives in numbers — Case History in Mexico

Implementation of the
11 key actions allowed
the increase in
production from 1,907
BOE to 3,143 BOE in the
first 22 months.

15% OPEX reduction.

Zero labor incidents,
facilities and
operational continuity
greater than 90%.

~

/100 Minor WO
40 Major WO
20 Reactivations

60% production

increase in first 2 yrs

N /
/146 wells were \

converted from LPG to
Natural Gas fuel

Reduction in operating
costs of 400K USD/mo

o /

Boepd

Fuel Cost (MXN)

Baker Hughes Confidential

3,500
3,000
2,500
2,000
1,500
1,000

50

=1

57,000
56,000
55,000
54,000
$3,000
$2,000
51,000

11 key initiatives proved to be indispensable for a productive, safe, and profitable mature

BOE Production & WO Activity
(Soledad Field Reactivation)

—=a WO =aMWO —— BOE

3 4 5

9 o 11 12 13 14 15 1s 17 18 19 20 21 22
Months

Fuel Gas Optimization
(Conversion from LP to Natural Gas)

== Wells Cost/mo

6 7 B 8 0 11 12 13 14 15 16 17 18

Months

workshop

160
140
120
100
80
60
40
20

Activity

Wells
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Conclusions: 11 Key initiatives make feasibly and safe a Mature field Reactivation

e A Marginal & Mature Field; due to its extensive development is
subject to more than one change of administration/operations
control and therefore total or partial Reactivation.

e These actions must integrate the social, environmental,
commercial, technical and operational aspects, in this way
facilitating oil field development with high standards of
operational efficiency, safety, quality and compliance with the
regulations established by the competent organizations.

e The 11 key actions implemented on time in mature fields in
Mexico have allowed an efficient field reactivation, resulting in
an increase in production between 30-60% and cost reduction
between 15-20% during the first two years of operations.

Baker Hughes Confidential

COMPORTAMIENTO DE PRODUCCION
CAMPO SOLEDAD

Soledad Production History NP 40| MMbb L
Development stared in 1966
J ‘ e

: v |
- f\v'\ W{WL MMy fﬁ’(
AT T il
R o
R \,
L ]
A Field Reactivation
BOE Production & WO Activity
(Soledad Field Reactivation)
f E‘» e ,f"'___d_f =2 o == Mwo™ ok I
. 5 T ! i
Production Al 00inflnnnnl § H Blanal:

$7.000

Months

Fuel Gas Optimization
(Conversion from LP to Natural Gas)

=y WellS s COSt/MO

Months

Activity

160
56,000 140
2 ssoo0 120
& 55000
= wo 2
S sap000
g
© $3,000
1 &0
2 52000
$1,000
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workshop
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