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CAMPO POES (R.Crit) | PORCENTAIE CAMPO Inc. POES (P50-RCrit) | PORCENTAJE CAMPO Inc. POES (OCrit-P50)| PORCENTAJE
EDEN YUTURI YURALPA YURALPA
INDILLANA 050 0S0
0s0 63% COCA-PAYAMINO 60% COCA-PAYAMINO -
PALO AZUL INDILLANA INDILLANA
LIMONCOCHA PALO AZUL PALO AZUL
YURALPA LIMONCOCHA 49,757,656 LIMONCOCHA
YANAQUINCHA ESTE /AGUAJAL| 230,816,430 EDEN YUTURI 46,037,177 EDEN YUTURI 55,292,670
COCA-PAYAMINO 213,753,582 GACELA 35,327,878 APAIKA NENKE 63,530,009
NASHINO 189,126,305 APAIKA NENKE 37,3510 PATA 63,059,179
YANAQUINCHA OESTE 182,694,726 28% PATA 29,041,382 29%  |GACELA 35,804,410
APAIKA NENKE 173,484,400 [NAsHIf0 24,213,024 NASHINO 24,996,087 31%
PANACOCHA 117,155,957 MONO 23,489,216 MONO 25,269,838
YANKUNT /PALMAR OESTE 111,065,231 L0BO 20,148,834 LOBO 21,513,680
GACELA YANAQUINCHA OESTE 19,815,699 YANAQUINCHA OESTE 23,947,286
MINTA MINTA MINTA 24,681,620
MONO YANAQUINCHA ESTE /AGUAJAL YANAQUINCHA ESTE /AGUAJA
LOBO PANACOCHA PANACOCHA
PAKA SUR YANKUNT /PALMAR OESTE YANKUNT /PALMAR OESTE
YANKUNT / PALMERAS NORTE IAGUAR JAGUAR
QUINDE OBE OBE
PATA 9% YANKUNT / PALMERAS NORTE 1% YANKUNT / PALMERAS NORTE
OBE PAKA SUR PAKA SUR 11%
JAGUAR QUINDE QUINDE
YANKUNT / TUICH YANKUNT / TUNTIAK YANKUNT / TUNTIAK
DUMBIQUE PANAYACU PANAYACU
PANAYACU YANKUNT / TUICH YANKUNT / TUICH
YANKUNT / TUNTIAK DUMBIQUE DUMBIQUE
YANAHURCO YANAHURCO YANAHURCO
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1 Background

Short Term R Crit. Incremental Medium Term Incremental Long Term
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Inc. Res. Rem. Inc. Reservas Rem.
. CAMPO PORCENTAIJE CAMPO .
CAMPO RES-REM. (R.Crit)| PORCENTAIJE P50-Rcrit (0.Crit-P50)
EDEN YUTURI 050 0s0
YANAQUINCHA ESTE /AGUAJAL PALO AZUL PALO AZUL
YANAQUINCHA OESTE 60% EDEN YUTURI 59% EDEN YUTURI
050 YURALPA YURALPA
APAIKA NENKE INDILLANA INDILLANA
NASHINO COCA-PAYAMINO 11,796,903 COCA-PAYAMINO
LIMONCOCHA 21,404,555 LIMONCOCHA 10,908,888 LIMONCOCHA 13,706,359
YANKUNT /PALMAR OESTE 20,579,435 NASHINO 10,308,167 NASHINO 17,410,599
PALO AZUL 20,098,232 . OBE 10,156,659 OBE 20,698,917
A 32%
OBE 15,810,099 APAIKA NENKE 8,137,596 ’ APAIKA NENKE 12,606,458
COCA-PAYAMINO 14,021,063 PATA 4,906,601 PATA 10,882,257
PANACOCHA 13,909,358 YANAQUINCHA ESTE /AGUAJAL 4,686,930 YANAQUINCHA ESTE /AGUAJAL 5,181,989
MINTA YANAQUINCHA OESTE 4,588,890 YANAQUINCHA OESTE 5,702,177
PAKA SUR MINTA MINTA 4,647,260
YANKUNT / PALMERAS NORTE YANKUNT /PALMAR OESTE YANKUNT /PALMAR OESTE
YURALPA PANACOCHA PANACOCHA
QUINDE MONO MONO
YANKUNT / TUICH LOBO LOBO
PATA YANKUNT / PALMERAS NORTE YANKUNT / PALMERAS NORTE
MONO 11% PAKA SUR - PAKA SUR
0
GACELA GACELA GACELA
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JAGUAR YANKUNT / TUICH YANKUNT / TUICH
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1 Background

Short Term R Crit.

PROSPECTO

SAN ROQUE OESTE

BALSAYACU

MINGO

POES (R.Crit)
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PORCENTAIJES] PROSPECTOS
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1 Background

Short Term R Crit.

CAMPO Recursos (R.Crit)] PORCENTAIJE

Incremental Medium Term

JATUNPAMBA

JATUNPAMBA

Incremental Long Term

Inc. Recursos | Inc. Recursos |
PORCENTAIJE PORCENTAIE
(P50-Rerit) -m (0.Crit-P50)
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PALMAR ESTE C
wapont | 7,087,189 |
PASHURI 2,293,522 - PASHURI | 7060918 | 24%
PUSCUYO 2,137,757 30%
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SAN ROQUE OESTE
MINGO CONCORDIA CENTRO| 7,254,444
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1 Background

Short Term R Crit.

EDEN YUTURI
INDILLANA

00

YURALPA

COCA PAYAMINO
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PALO AZUL

OBE

NASHINO

APAIKA NENKE
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YANAQUINCHA OESTE
YANKUNT /PALMAR OESTE
GACELA

MINTA

LOBO

MONO

PANACOCHA

PAKA SUR

YANKUNT / PALMERAS NORTE

66,715,907
24,434,579
22,313,985
22,001,738
19,456,658
15,776,99%
13,402,938
10,689,996
10,231,392
10,230,662

8,940,062

8,253,470

Incremental Medium Term

EDEN YUTURI
INDILLANA

LIMONCOCHA

YURALPA

0S0

OBE

NASHINO

APAIKA NENKE

PALO AZUL

YANAQUINCHA OESTE

COCA PAYAMINO
YANAQUINCHA ESTE/ AGUAJAL
YANKUNT /PALMAR OESTE
MINTA

LOBO

MONO

PAKA SUR

GACELA

PANACOCHA

YANKUNT / PALMERAS NORTE

16,368,647
15,562,081
11,858,252
10,964,931
10,961,188
7,841,699
7,661,350
7,547,437
6,776,620
6,428,239
5,243,614
4,860,831
3,951,798

Incremental Long Term

INDILLANA

EDEN YUTURI
0S0

LIMONCOCHA

YURALPA

COCA PAYAMINO

OBE

APAIKA NENKE

PALO AZUL

NASHINO

YANAQUINCHA OESTE
YANAQUINCHA ESTE/ AGUAJAL
YANKUNT /PALMAR OESTE
MINTA

LOBO

GACELA

MONO

PAKA SUR

PANACOCHA

YANKUNT / PALMERAS NORTE

18,738,565
18,622,713
17,346,906
14,337,015
13,373,033
8,774,589
8,083,858
7,868,023
7,683,853
7,680,518
7,227,908
5,833,513
4,542,540

Incremental Reserves for the implementation of IOR/EOR Strategies — Development Fields (MM STOB)
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1 Background

Opportunities Opportunities Opportunities ‘
Identification Selection Development '
\

FEL

Brainstorming.

Variables of decision, Analysis of dependencies and Decisions Matrix
Modelling of uncertainties associated to decisions

Generation of Portfolio

Management of Portfolio: Identification of the best development scenarios
In terms of time, (importance and feasibility).

Economic evaluation (Cost estimates Class V)
Size of Opportunity for the selected scenarios in terms of time.

Plan for Mitigation of Risks and Plan for short term development with its
business alternatives

mo> -0
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2 Objectives

« Calculate PETROAMAZONAS production profiles associated to the
Implementation of IOR/EOR strategies for optimization + Inclusion of
exploratory prospects. ‘

* Define corporate strategies that will permit Petroamazonas EP to
achieve its objectives for optimization in the short, medium and long
terms.

 Calculate a Class V estimate of the investments that will be required
during the next 5 years for execution of these projects for
optimization.

* Define a route map that will permit PAM EP to achieve a big growth

In terms of reserves of HC, as well as also attain an unprecedented
level of technological sophistication in Ecuador.
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3 Methodology and Analysis

FEL phases

Operation
Definition Execution and
feedback

Conceptual-

Pre-FEL Visualization .
ization

Plan for Identify Quantify Basic Detailed design Track plan
resources opportunities economics engineering vs, real

and scenarios Plan and logistics
Define roles Define options Operations plan Measurement

Classify risks and portfalio Risk management
Define success Risk plan KPI monitoring
criteria Align objectives Rank by value, Execution

risk, and effort Contracting Plan correction
Define models Identify quick required Supervision
and scope wins Sanctioning
Measurement

|dentify and evaluate options Design and materialize options

FEL METHODOLOGY
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3 Methodology and Analysis
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3 Methodology and Analysis

. Recovery . .
Activo Block PIE Method Fieldsl Reservoir
Frima
1IN B15 F
EY B12
Primary
PIE-OY_D
BOT
PIE-OY_D
oY
PIE-OY_E
PIE-OY_D
B21
PIE-OY_E
PIE-PA_D
PA B18
PIE-FPA_E
B31 B31 PIE-B31_D

Strategies IOR/EOR applied to every Integral Exploitation Project
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Screening criteria for EOR Methods

TABLE 3—SUMMARY OF SCREENING CRITERIA FOR EOR METHODS
Ol Properties Aesenvolr Charactanstcs

o Nat AvarEge
h'lscmry Saturstion Formagon Thickrsass Pemeadiity Tempersnna
Composion % PV) Type m (mad) " *F)

Gas Injecion Methods (Misciole)

Witrogan and 3 0. High percant | = 40.# 75~ Sanostone Thin uniess
fue gas of Cqy %0 Cy - or dipping
carbonate

l-','-:lrt-:_art-::r' 3 I Higl‘! Darcant = 30_#830 Sanostione Thin uniass
of Cx %0 Cy - or dipping
carbonate

CO=z c1 J High » 20756 Santstone Wica ranga
B of
caErbonats

Immiscibie =1 ¢ ; = 3570 NC NC It d%gng
FH En

asEE
QO0a warical
parmazniity

(Enhanced) Watsrioooing

Light, =35 253 Zanostone k =10.# 450 = = 8000~ 3 260
Inbnradlinte - prefeman — —
SOME onganic

acios Tor
alkaling Soods

NC . »10.#800.% b

« 11,500 3,500

»200.#2 540 #9 | ~4500%1,500

Surface mining » : 1 =31

owerburgen 1o
sand ratio

NG = not coitical

Undenined valies represant (e Spprosimals Mmean of Sverage for cumant Said projecs
2Sea Tabke 3 of Ret. 16.
I:,_., Jmd trom some carbonata rassnoirs B the Inient ks o FwWeap l:ﬂr'l' the fraciure 5'_I'S$EIT.
CTransmissbily = 20 md-ficp
STransmissibiity - 50 mad-ficp
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Why Carbon Dioxide (CO2)

= Carbon Dioxide (CO,) has been recognized as
a preferred miscible solvent for Enhanced Ol
Recovery (EOR) methods

= Miscible flooding by CO, has proven its
positive effectiveness through numerous
laboratory and field projects

= CO2 source availability: P-80 field with good
reserves estimates.
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4 Results

Efficiency Frontier

P50), $/$

]
S
c
Qo
>
Q
[0 d

P Ri_Sk_NPV/ NP_ /%

Efficiency Frontier PAM EP
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4 Results

Production Profiles of Petroamazonas EP 2011-2030
Under optimization IOR-EOR strategies + Exploration

[ |

P90 — Success IOR/EOR 95% - Exploratory Success 90%

-------------------------------------------

+800 MMSTB Reserves

Oil Production (MBOPD)
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5 Corporate Strategies Plan

Technological

Processes IOR-EOR for \

Water injection,
CO2 Injection .
Thermal

Design and construction of wells under non-conventional
architecture
Integral productivity of wells
Optimization of Surface Installations
Process
Conceptualization and design of the recommended scenarios of
each EIP (Strategic Integral Plan)
Integral Modeling of Asset (reservoir, well, installations)
Design and execution of Pilot Projects (CO2, WAG, Thermal)

N\ PETROAMAZONAS



5 Corporate Strategies Plan

Accelerate the incorporation of new exploration
prospects:

PA-E, EDY-E, WB7 :
Promote Organizational Development: |

Attracting—Developing Talent:

Estimate of 191 professionals for the development and
execution of the Strategic Plan

Improve professional career plan and accelerated training
In medullar disciplines

IOR-EOR, Active Integral Model, G&G.
Temporary Assignments, Internal Rotation.

Strengthening of the Technological Vision for
Exploration and Production :

Change in the Technological paradigm.

N\ PETROAMAZONAS



6 Conclusions and Recommendations

The study permitted the definition of the strategies to be
followed for the implementation of IOR/EOR process and the
accelerated incorporation of exploration prospects.

An estimate was made of the opportunities of increasing oil
production levels in the order of +84 MBPD (case P10) and of
+130 MBPD (case P50) for 2016.

The Iincremental recovery factor is +16% without including
exploration prospects and +20% including them.

The Portfolio development requires having Cutting Edge
Technologies for immediate evaluation and implementation.

190 Specialized Technical Personnel is required for the Plan
execution during the coming two years.

N\ PETROAMAZONAS



6 Conclusions and Recommendations

Strengthen  equipment and initiatives  for
productivity of the wells at the level of IEP. \

Continue with the integral conceptualization
studies of the portfolio of PAM at field and
reservoir levels.

Accelerate the conceptualization of pilot projects to
evaluate the IOR/EOR processes at the field level.

Undertake the studies of CO2 sources.

Execute the integral plan for organizational
development to attract and develop medullar talent
for IOR/EOR processes.

Develop centres of excellence for the optimizations
of designs, investments and execution.
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