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A.2.  Description of the Project Activity: \

A 2.1 The purpose of the Project Activity and Techital Challenges

Availability of power is essential to the oil indnssince production activities involve handlingitls (oil
and water) in e.g. down hole pumps, secondary ctwer piping facilities, processing facilitiegater
injection facilities, primary oil pumping facilitss etc. All of these facilities are driven by mewical or
electrical power. For oil production operationkatgility of power supply is essential since a powat
not only generates significant losses throughpostiuction but also the potential of generatindatetal
damages due to down hole pumps not starting um adi@r a shutdown.

The purpose of the Project Activity is to utilizesaciated gas that was previously flared or woaleeh
been flared in the absence of the Project Actigityhe Block 15and Block 31 in Ecuador. Rather than
continue with the current practice of flaring theseciated gas PETROAMAZONAS EP’s uses the
associated gas for on-site power generation tolgygapt of the power demand of the oil field oparas
and thereby reduce GHG emissions. The main reassuiated gas is flared is because: i) fundsnvithi
oil companies are normally prioritized for drilliramd crude processing facilities (company markéieva
and returns are determined by oil reserves anduptimh: not by energy efficiency efforts); ii) the
unstable and uncertain nature of associated gagmgesignificant technical and economical challeng
and risks (see Charts No. 1 and 2) for power géiner&isk of ending up with stranded assets); aird,
lack of infrastructure for gas handling / transptian.

The associated gas that is wasted in flares ofBlde and Block 31 represents an important energy
source. For this Project Activity it is criticab identify and mitigate all the variables that irapthe

! Block 15 was split up into Block 12 and Block 16 @er Resolution No. 0755 dated tHedd August 2011 issued
by the Hydrocarbon Secretary of the Ministry ofrBletum and Mines (Resolucion No. 0755 del 09 destgdel
2011 de la Secretaria de Hidrocarburos).
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stability and reliability of power supply using asfuel associated gas whereby these variables range
from: actual crude oil production versus forecasfter cut, Gas Oil Ratio (GOR), gas quality /
composition, stability and quantity. These variabége never 100% predictable or stable which poses
significant challenges to using associated gapdaver generation in an industry where 100% religbil

of power supply is of vital importance. Changing thperational environment and practices of aniegist

oil operations to endorse utilization of associajad is highly challenging due to unconventionaliteh
expenditure requirements, potential loss of crutleroduction during project implementation, poiaht
risk of ending up with a “stranded asset” due tegiae sharp decline in oil production and sigiaific
technical and operational barriers that need tovmcome to guarantee reliable power using as la fue
unstable and unreliable associated gas. Conveatingstable raw material (associated gas) intaldes
product (electricity) is a challenging endeavor.

The proposed Project Activity is the first projacthe oil industry in Ecuador to modify existing field
facilities / infrastructure (“Brownfield”) to enablthe utilization of associated gas for power getnen,
even though the existing crude oil and diesel payeseration infrastructure in the oil field alreadgets
existing and future power demands. Normally, asgedi gas utilization for power generation is either
implemented as a “Greenfield” project, part ofialiscoping and design phase of the oil field ptger
not at all.

Upon the start of the Project Activity there wasraquirement on the part of PETROAMAZONAS EP to
invest in additional power capacity to meet exiptamd future power demand since the previous operat
had already installed sufficient diesel and cruill@@ver generation equipment. It should be noteat,t
based on the overall oil production forecast, theerall electricity demand is expected to drop
significantly over time. In this respect PETROAMBRIAS EP only has two alternatives for associated
gas, namely: i) continue with the “business as lysflaring the associated gas” (see Picture Noorl )i)
optimizing the associated gas for power generatsoan energy efficiency initiative.

The Project Activity has the following specific chateristics:

It is implemented by one of the project particigafRETROAMAZONAS EP).

It constructs and upgrades new resp. existingitiasiland processes.

It uses a waste resource on the project site$H4OT tradable.

PETROAMAZONAS EP does not pay for crude oil it umspower generation.

On the basis of the existing terms and conditidngsooperating license, PETROAMAZONAS
EP does not receive a monetary consideration (iagdor the crude oil produced from its oil
fields but instead this is the quid pro quo ofpiteduction costs, and thus has no access to market
price.

O O O0OO0Oo

A 2.2 How the proposed Project Activity reduces grenhouse gas emissions

Under the Project Activity GHG emission reductiomdl be achieved by gathering and processing the
associated gas coming from Block 15 and Block 31 subsequently treating and transporting the gas to
power generating facilities suitable for associaged. Apart from this it is necessary to put iacgl
power distribution facilities to transport the powe the various end users since, under current
circumstances; power is generated at each oillaetion.

The existing situation of flaring would be contiduim the absence of possible income from CDM; the
associated gas was flared or would have been flamedi liquid fossil fuel — which is a higher carbon
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intensive fuel — would have been used to generaeep As part of the Project Activity the assodiate
gas (i) will be used as fuel for power generatiad &i) will displace liquid fossil fuels that aresed in
the existing power generation equipment wherebyg Will lead to a reduction in greenhouse gases
emissions.

A 2.3 Contribution to Sustainable Development

The Project Activity contributes to the sustainatideelopment of Ecuador for the following reasons:

* Fuel switch from liquid fuel (either diesel or crudil) to associated gas will significantly red@ex
and NOx emissions, mitigating air pollution andats/erse impacts on human health.

« Gas-flaring reduction avoids the release of potitgalue to improper combustion of gas in the flare,
which is evident from the smoke that is releasebhhis subsequently contributes to increased
hazardous chemicals, such as volatile organic comgs released into the environment.
Furthermore, and relevant to the Amazonian Regths, recovery and utilization of flare gas
diminishes exposure of the endemic insects to ldmaifg heat, which attracts them specifically at
night.

« All but an insignificant amount of power producedHETROAMAZONAS EPs” facilities before the
project implementation was generated with eitheseli or crude oil. By substituting the electricity
generated with liquid fossil fuel with electricigenerated with associated gas, the proposed Project
Activity will save approximately 25 million gallonef fossil fuel per year, which thus leads a
reduction of emissions as well as to the consematif depleting non-renewable (fossil) natural
resources

« Part of the power generation capacity will continaebe based on liquid fossil fuels even with the
Project Activity due to: i) certain remote locat®owill not be interconnected to the new gas-based
electricity infrastructure given lack of criticalass / economy of scale ii) there is not enough
associated gas available to generate 100% of twerpgemand. The portion of power generated with
liquid fossil fuels in a year varies according e power demand and the availability (quantity and
guality) of associated gas: and, iii) given therdase in oil production over time the availabiltfy
associated gas will also drop making it necessamely on fossil liquid fuels because gas volume
reduces or increases linearly with the oil produrcti

« The Ministry of Electricity and Renewable Energytimates that almost 80% (see document
“Strategic policies to change the energy matrix’o8the associated gas in Ecuador is wasted (see
Picture No. 1). Gas flaring is common becausef § lack of incentives for associated gas utiiorat
on a national level, ii) optimizing associated gébzation does not contribute materially to compa
revenues and profit, iii) high investment cost tedato gas utilization and iv) high level of
uncertainty in terms of future quantity and qualtifyassociated gas. The National Energy Policies
(2008 — 2020) encourage (although no incentivespasgided, nor has it made it mandatory) the
sustainable use of non renewable energy resouf@as. focus area is that of optimizing flare gas to
reduce the dependency of diesel for power generatio

» The Ecuadorian Government sees the Project asiablalexample to promote energy efficiency and
use of local energy sources in order to increaseggnindependency, in conjunction with which it
also sees the CER income as a valuable source-fafiazming for potential projects. The Project

2 please refer to the Investment Analysis calcutatio

% Ministry of Electricity and Renewable Energy, “Stgic policies to change the energy matrix”, MA9&
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Activity’'s ground breaking initiative by using fui CERs to leverage project funding has been
acknowledged by the President of Ecuador and nemsbismembers of the Cabinet.

» Finally, by utilizing associated gas for power gatien, the Project Activity will contribute to
promoting advanced environment-friendly technolagthe oil industry in Ecuador and regionally in
Latin-America, and serve as an example and roleeifod other oil companies in terms of energy
efficiency and environmental responsibility.
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Picture No. 1: Associated
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gas'flaréd in Petroleursector in Ecuador (Source: GGFR).

A.3. _ Project Participants |
Private and/or !(lndly indicate if the Party
: : involved

Name of party involved public ish b idered

entity(ies) wishes to be considered as
project participant (Yes/No)

Republic of Ecuador (Host) PETROAMAZONAS EP No

Republic of Finland Wartsila Finland Oy No

Sweden Tricorona Carbon AssetN0
Management Pte Ltd.

| A.4.  Technical Description of the Project Activity
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The Project Activity is located within the oil fid known as Block 15 and Block 31 operated by
PETROAMAZONAS EP, which is in the Amazonian Region.

A4.1.1. Host Party(ies): \

Republic of Ecuador

A4.1.2. Region/State/Province etc.: \

Sucumbios and Orellana Provinces

A.4.1.3. City/Town/Community etc.: \
Province Town
Shushufindi
Sucumbios Lago Agrio
Cuyabeno
Orellana
Orellana
La Joya de los Sachas

Source: ENTRIX, “Internal environmental audit to current power generation systems at Indillana, Limonocha and Yanaquincha and
Eden Yuturi Field”

A4.1.4. Details of physical location, includinginformation allowing the

The Project oil reservoirs, fields and oil wellsewt the associated gas is collected (flared inraesef
the Project Activity), as well as the gas recovennsisting of gas transportation, treatment and
processing infrastructure, are located in the Blte and Block 31. Please refer to the “Map of Areh
Direct Control of PETROAMAZONAS EP”.
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Map No. 1: Geographic Project Boundary

Please find below the table with GPS coordinateghfe Block 15 and the Block 31:
# Latitude Longitude

Block 15
PO1| 0°15'4.390" S| 76°47'41.843"W
P02| 0°15'4.433"S| 76°42'18.481"W
P0O3| 0° 18'45.221" § 76° 42' 18.765" W,
P04 | 0° 18'45.273" § 76° 36' 55.386" W,
PO5| 0° 14'57.374" § 76° 36' 55.355" W,
P0O6| 0° 14'57.599" § 75° 59' 11.362" W,
PO7| 0° 37'45.330" § 75° 59' 11.341" W,
P0O8| 0° 37'45.209" § 76° 8' 39.808" W

" g

" S

S

S

P0O9| 0° 32'19.889" § 76° 8'39.743" W

P10| 0°32'19.193" § 76° 36' 55.356" W,

P11| 0° 26'53.627" § 76° 36' 55.278" W

P12| 0° 26'53.472" § 76° 47' 42.029" W,
Block 31

P1 | 0°43'10.790" $76° 4' 34.890" W
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575° 43" 1.243" W

P3 | 1°10'19.112" §

576° 4' 35.391" W

P4 | 0°43'11.163" §

575° 43' 0.909" W
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The gas processing facilities (gas treatment, p@eeeration, etc.) are in the following locatiowich
are located in the Block 15 operated by PETROAMAZGN\EP:

Location Name

GPS coordinates

Latitude Longitude
Central Production 0°22'30"S 76° 37' 59" W
Facilities (CPF), including
LIMONCOCHA 0°20'45" S 76° 40' 24" W
Production Facilitie!
PAKA SUR 0°25'37"S 76° 47' 35" W
EDEN YUTURI 0 At AAm 0 A=t pem
Production Facilities 0°31°49"S 76°07°42" W
YAMANUNKA 0°20'05” S 76° 41’ 50" W

A. TECHNICAL CHALLENGES FOR ASSOCIATED GAS UTILIZATON PROJECTS:

As indicated in Section A 2 above, utilization gkaciated gas is often overlooked by oil compadies

to the fact that unstable and uncertain natureseb@ated gas (see Chart No. 1 and 2 below) imposes
significant technical and economical challenges askis for power generation. The uncertainty over
future associated gas supply and power demandd maseompany production forecasts also creates a
risk of ending up with stranded assets. The codtcamplexity of infrastructure to handle and transp

associate gas and power distributions systemsothanbarrier to associated gas development.

It is important to note that power generation feélby associated gas differs materially from natyas

fuelled power generation because:

0 Associated gas supply volumes are extremely urestablis indicated in Chart No. 1 because
certain wells come on and off line and the fact thsids and associated gas are separated in
secondary pipelines prior to reaching the centradlpction facility where associated gas is taken

for power generation (water, crude and associasdge therefore supplied in batches).
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Associated gas composition is extremely unstabladisated in Chart No. 2 whereby this has to
do with the fact that fluids with the correspondaggsociated gas come in batches whereby these
are not homogenous.

Long term associated gas projections are very taioeand are constantly updated. Freezing
design criteria and parameters is essential bilteasame time involves considerable risks given
the fact that the Project Activity could end upwstranded assets.

Gas producido en CPF durante 4 dias
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B. TECHNOLOGIES IN PLACE PRIOR TO PROJECT ACTIVITY

Most power at the Block 15 and Block 31 prior te tRroject Activity, was generated with power
generating infrastructure burning liquid fossil Bigdiesel and crude oil); please refer to “TECN@&p@rt
Energy Matrix Summary 2008".

« EDEN YUTURI (also referred to as EY): Prior to tReoject Activity power was generated with
crude oil. To cover future demand new crude oilv@o generation equipment had been
purchased without giving any thought to optimiziagsociated gas. All well islands were
connected to a power distribution system.

* ILYP (INDILLANA, LIMONCOCHA, YANAQUINCHA and PAKA SUR): Prior to the Project

Activity power generation was decentralized withcleawell island and production facility
powered by diesel power generation units. Diesal juachased from PETROCOMERCIAL and
the rest was produced in a Topping Plant ownedo@edated by PETROAMAZONAS EP. The
topping plant uses crude oil produced by PETROAMAAS EP as feedstock without any
transaction/cost. To be clear, any associated gad by the topping plant is not part of the
project activity and not factored into the CER praiibn estimation. The volume of associated
gas used by the topping plant is only 0.15 mmsdipfbrmation supplied by engineering
company and validated by DNV), which, comparechtbtal associated gas volume considered
under the project activity (approximately 12 mmsifis negligible (1.25%).

Given the fact that power was generated at eachisieehd using diesel the only infrastructure regdi
under these circumstances, is the power generatjaipment, electrical distribution switchgear and a
diesel storage tank. The benefit of this poweregation system being that units can be added and
subtracted based on the actual requirements. nergkthe oil industry looks for short term solusodue

to the uncertain nature of the business and thdHatin many cases the term of the concessishadger
than the time needed to amortize the capital inerequipment.

In both EDEN YUTURI and ILYP associated gas isdthfsee Picture No. 1) since there is no market for
this “waste product”. The previous operator iatéd a gas optimization effort as a result of \hic
purchased mainly used gas power generation equipf®@me diesel engines converted to gas). Prior to
the Project Activity all of these efforts had cotoea grinding halt due to the fact that they weveable

to overcome the technical challenges listed abalandoning the equipment that had been purchased
(see pictures No. 2, No. 3 and No. 4). This gasegpageneration equipment was replaced by diesel
generation equipment and some equipment was lefktieme deteriorated conditions (see Pictures and
Table below). Under the Project Activity, these atamissioned units will be rehabilitated and taken
back into use.
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Model

Field

TAG

Status / Project Activity Action

Caterpillar
3516

Indillana

G 301-1,G 101-2, 3,4, %

D

These genesatonly operated for a shag

period of time and were taken out of operat
by previous operator of the oil field due to I
of reliability and inability to burn associaté
gas.
engines were immediately replaced by dig
generators.

Once taken out of operations th

rt
ion
ck
2d
ese
sel

Waukesha
VHP 7100

Indillana

MG 102, MG 103, MG
101-9 and MG 301-3

The MG 101-9 was operating in extrel

ne

deteriorated conditions. Part of the Project

Activity is to upgrade this
generation equipment.

The MG 102, MG 103 and the MG 301
were not operational prior to Proje
Activity and as such had never operal
reliably. A complete rehabilitation

upgrade program is part of the Projs

Activity.

powe

r

-3
ct
ted
/
bt

Waukesha
VHP 9500

Indillana

MG 101-7G and MG

101-8G

D e

Prior to Project Activity these had suffer
a major failure and were taken off the
foundations to be sold as scrap.

ed
Bir

Waukesha
VHP 5900

Limoncochal

MG 2101-1G, MG 2101

2G, MG 2101-3G, MG

2101-4G, MG 2101-5G

and MG 2101-6G

These generators were operating
extreme deteriorated conditions. Part
the Project Activity is to rehabilitate
upgrade these power generation units.

in
of
/

Caterpillar
3516

Limoncocha

MG 2101-7G and MG
2101-8 G

These generators only operated for a s
period of time and were taken out

operation during the initial phase of t
Project Activity due to the fact that it wg
apparent that this engine model cannot
reliably on associated gas. Once taken
of operations these engines  we
immediately replaced by diesel generato

hort
of
he
AS
run
out
bre
rs

Waukesha
AT 27

Limoncocha

MG 2101-9G and MG
2101-10G

There engines were
previous operator but in a later stage
became apparent that this engine typé
not suitable to operate on associated

Part of the Project Activity is to remoy
these generator sets and replace them
engines capable of running on associg
gas.

installed by the

it
2 S
e

with
ited

Wartsila
18V34SG

Eden Yuturi

ZAN 106, ZAN 107 an
ZAN 108

These engines are designed to run
“pipeline-quality” gas but not o
associated gas. Considerable investm
will be made as part of the Project Activi
on gas handling, gas treatment and en

on
R

ents
ty
jine

“upgrade package”.
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In conclusion, the technical solution in placela time of the start of the Project Activity wased on
diesel power generation and existing and new ciitigpower generation equipment. All gas-based
equipment was being dismantled and scrapped. Sudistly gas-based technologies are not part of the
baseline which is also reflected in the baselimmado analysis in section B.4.

C. TECHNOLOGIES IMPLEMENTED UNDER THE PROJECT ACTIWY

The gas optimization project competes for fund$waitvariety of oil enhancement / production faieit
whereby the following has to be taken into consitien:

i. PETROAMAZONAS EP already has existing power geneanafacilities with sufficient
capacity to meet existing and future power demahdshould be noted that, based on the
overall oil production forecast, the overall demanhdxpected to drop.

il. Flaring (“business as usual”) is a feasible optishich requires no additional investment and
thus the most economically attractive option.

iii. Overcoming the technical hurdles to develop gakagyatg and handling facilities requires
new capital.

Under the Project Activity GHG emission reductiavift be achieved by i) recovering the associatesl ga
that comes from the Block 15 and Block 31, ii) iempkenting infrastructure to process and handle the
associated gas at the various locations, iii) putse power generating equipment that can gengoater
with the available associated gas and iv) putac@lpower distribution facilities to transport thmver to

the various end consumers (well islands, procedaritities, pumping facilities, etc.).

The capacity to be installed is a factor of:

0 Associated gas volume forecast (linked to the caidgroduction forecast).
o Power demand forecast (linked to crude oil and mateduction forecast).

The Project Activity has three main phases:

Installed
capacity, KW PHASE | PHASE I PHASE IlI TOTAL
ILYP 10,150 13,000 6,000 29,150
EY - 20,000 13,500 33,500
TOTAL 10,150 33,000 19,500 62,650

Table No. 1: Project Activity installed capacity

The above data is a summary of the "Inventory GagdP Generation Equipment Project Activity” (see
Annex 5) and is based on most recent estimatesgakio account the dynamics of gas supply.

The information in the "Inventory Gas Power GeneratEquipment Project Activity” can suffer
modifications, namely, demands, and subsequerzliedtcapacity, are subject to continuous variation
inherent to the nature and dynamics (uncertaintyh® petroleum industry. PETROAMAZONAS EP
therefore cannot guarantee that the attached aoafign is definitive (except for the capacity thats
already been installed) whereby it actually hasedptor modular design to enable it to respond
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adequately to the continuous variations (modulaigihefacilities demobilization and mobilization of
power units and corresponding auxiliary equipmbateby reducing / mitigating certain risks).

As is today, the total projected installed capanityning on associated gas will reach approximai@ly
MW whereby the operating capacity, subject to telability and characteristics of associated gidks w
be approximately 50 MW. There are many variabtdsumder control of PETROAMAZONAS EP that
have an impact on both power demand and availabiltomposition of associated gas (starting with
actual production versus forecast and subsequ&dly Oil Ratio and corresponding gas quality) to
enable it to make definitive statements. Whenidgakith natural gas the scenario is different sinc
one can count on a stable fuel supply both in tesiguantity and quality. The Project scenario is
nevertheless quite different in that it has to cejith a “waste product” that, both terms of quanéind
quality, is unpredictable (see Chart No. 1 and 2).

The power deficit between power demand and polepdaer generation with associated gas will be

generated by the following setup:

- Interconnected areas: Deficit generated with crudé or residual fuel. For this
PETROAMAZONAS plans to install a crude power getierafacility.

- Remote areas (not interconnected): Power genenatiediiesel.

- As back-up to the associated gas power generailities PETROAMAZONAS EP will maintain
operational the existing diesel and crude oil gatien facilities.

The main technological components of the proposejké€t Activity are:
- Gas gathering facilities.
- Gas processing (compression and treatment) fasiliti
- Power generation facilities (upgrade / new equipinen
- Conversion engine drivers to electrical motors.
- Electric distribution systems (switchgear, subeted| distribution lines, etc.).

Further on some Project Activity information:

* Map No. 2 lays out how the different locationslitY P will be interconnected (today they each have
their own power generation facility).

» Figure No. 1 shows a typical gas handling facility.

» Table No. 2 indicates the auxiliary equipment ithatbby the Project Activity.

.
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SISTEMA ELECTRICO INTERCONECTADO ILYP 2012-14
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Map No. 2: Power Distribution System ILYP
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Figure No. 1: Well 2 Wire facilities
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. Gas
_ _ Approximate Handling
Item Location Equipment Load o .
(kW) apacity
(mmcfpd)
1 CPF Pre-Cooler No. 1 31
2 CPF Pre-Cooler No. 2 31
3 CPF Compressor Down Stream Separators No. 1 376 3.50
4 CPF Compressor Down Stream Separators No. 2 376 3.50
5 CPF Compressor Down Stream Separators No. 3 Stand-by
6 CPF Gas Plant to Adjust Dew Point 125
7 CPF Low Pressure Compressor No. 1 282 3.50
8 CPF Low Pressure Compressor No. 2 Stand-by
9 CPF Gas Heater 43
10 CPF Condensate Pumps 13
11 CPF Condensate Stabilization Plant 31
12 Limoncocha Pre-Cooler No. 1 27
13 Limoncocha Pre-Cooler No. 2 Stand-by
14 Limoncocha Compressor Down Stream Separators No. 1 94 1.50
15 Limoncocha Compressor Down Stream Separators No. 2 94 1.50
16 Limoncocha Compressor Down Stream Separators No. 3 Stand-by
17 Limoncocha Gas Heater 36
18 Paka Sur Pre-Cooler No. 1 9
19 Paka Sur Compressor Down Stream Separator No. 1 94 1.50
20 Paka Sur Compressor Down Stream Separator No. 2 Stand-by
21 Paka Sur After Cooler 9
22 Paka Sur Gas Plant to Adjust Dew Point 13
23 Eden Yuturi Pre-Cooler No. 1 9
24 Eden Yuturi Pre-Cooler No. 2 9
25 Eden Yuturi Compressor HP Down Stream Separators No. 626 3.50
26 Eden Yuturi Compressor HP Down Stream Separators No. 626 3.50
27 Eden Yuturi Low Pressure Compressor No. 1 282 3.00
28 Eden Yuturi Low Pressure Compressor No. 2 Stand-by
29 Eden Yuturi Condensate Pumps No. 1 75
30 Eden Yuturi Condensate Pumps No. 2 Stand-by
31 Eden Yuturi Compressor HP Down Stream Separators No. 157
32 Eden Yuturi Compressor HP Down Stream Separators No. 157
33 Eden Yuturi Compressor HP Down Stream Separators No. Stand-by
34 Eden Yuturi Gas Plant to Adjust Dew Point 44
35 Eden Yuturi Gas Heater No. 1 43
36 Eden Yuturi Gas Heater No. 2
37 BLOQUE 15 'I"IOTAL_L.OAD P'BOJECT ACTIVITY 3711
("Parasitic Load")
38 BLOQUE 15 | Gas Handling Capacity (mmpcpd) 20 25.00

Table No. 2: Project Activity auxiliary equipment

D. ROLE OF TECHNOLOGY TRANSFER

The Project Activity will use ‘state of the art" \aronment-friendly technology ranging from:
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0 JENBACHER GE generator sets capable of runningssnaated gas.
0o WAUKESHA GE generator sets capable of running aoeisted gas.
0 WARTSILA Gas / Crude engines to cover the rangere/lassociated gas supply is not
guaranteed.
E. SUMMARY OF TECHNOLOGICAL ALTERNATIVES

A general overview of the technical solutions undePrior Project Activity, ii) Baseline Scenaramd
iii) Project Activity are shown further on:

PETROAMAZONAS
Prior to the Project Activity

Diesel for:
X »| © Power Generation
Topping Plant « Transportation
* Rigs
Y
Associated gas >
A Power
Generation

.| *Most power generation equipment had been scrapped / taken out of use

« Equipment NOT suitable for associated gas

» Gas Power Generation Area CPF and LPF in extreme de teriorated conditions
« No adequate Gas Processing / Handling Facility

« In ILYP no distribution lines for centralization

Scrubbers

PETROAMAZONAS invested close to USD 50,000,000 in diesel and
Crude oil power generation equipment to convert to 100% power generation
Liquid fuels.
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PETROAMAZONAS
Base Line

Diesel for:
. .| * Power Generation
Topping Plant « Transportation
* Rigs
Y
Associated gas >
r
Gen
St power gener. uipment had been scrapped / taken out of use
Scrubbers « Equipment NOT suitable ociated gas
« Gas Power Generation Area CP PF in extreme de teriorated conditions
« No adequate Gas Processing / Handling
« In ILYP no distribution lines for centralization

T~

Due to: i) extreme poor reliability and conditions of gas power generation
facilities, ii) lack of gas processing / handling facilities and iii) decision of
management to go with diesel / crude oil power generation facility the Base
Line scenario is running 100% of power demand with liquid fuel.

PETROAMAZONAS
Project Activity

Diesel for:

X « Power Generation
Topping Plant « Transportation

* Rigs

3

Associated gas

PME_tefi"E «Rehabilitated
oint F
Old Power

Gas Processing Facilities
*Gas Handling
{ Generators

*Gas Treatment

*Gas Storage *New

Generators

g
2
@
1]
9
%]
o
=
I
c
=
o
5

Due to: i) extreme poor reliability and conditions of gas power generation
facilities, ii) lack of gas processing / handling facilities and iii) decision of
management to go with diesel / crude oil power generation facility the Base
Line scenario is running 100% of power demand with liquid fuel.
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Please refer to Annex 5 for detailed informatioma@rning the situation existed before the project a
planned project activities.

This proposed Project Activity will request a ctedj period of 10 years whereby it is expected that
net GHG emissions will be reduced by approxima®$,071 tons C&equivalents.

vears Annual estimation of emission reductions
(tons of CQre)
From 2013-01-01 to 2013-12-31 188,209
From 2014-01-01 to 2014-12-31 154,312
From 2015-01-01 to 2015-12-31 123,133
From 2016-01-01 to 2016-12-31 101,330
From 2017-01-01 to 2017-12-31 87,546
From 2018-01-01 to 2018-12-31 70,864
From 2019-01-01 to 2019-12-31 65,385
From 2020-01-01 to 2020-12-31 53,337
From 2021-01-01 to 2021-12-31 43,977
From 2022-01-01 to 2022-12-31 34,977
. : 923,071
Total estimated reductions (tons of C@)
Total number of crediting years 10
Annual average of estimated emission 92,307
reduction over the crediting period

There is no public funding under Official DevelopmeAssistance (ODA) from Annex-l countries
available for the proposed Project Activity.
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| SECTION B. Application of a Baseline and Mo

nitoring Methodology

The Project Activity is developed with referencetie approved methodology AM0009 Version 05.0.1 -
“Recovery and utilization of gas from oil wells tiveould otherwise be flared or vented”.

The AMO0009 Version 05.0.1 “Recovery and UtilizatiohGas from oil wells that would otherwise be
flared or vented” is applicable to the Project #ityi because it meets the specific applicabilitpditions

of the methodology:

Applicability Criteria

Justification

the pre-treatment (compression and ph
separation) in movable or stationary equipment
Consumed on-site to meet energy dema
and/or

Transported to a gas pipeline without pr
processing; and/or

Transported to a processing plant where i
processed into hydrocarbon products (e.g.
gas, LPG and condensate3he dry gas is
either (i) transported to a gas pipeline direc
or (i) compressed to CNG first, the
transported by trailers/trucks/carriers and t
decompressed and gasified again, befor
finally enters the gas pipeline .

Under the Project Activity the recovered gas aft€he associated gas will be used to prod

uce
aslectricity to meet own energy demand, therefore
ighis criterion is applicable.
nds;

ior

tis
dry

tly,
2N
nen
it

D

The project activity does not lead to changes @
process of oil-production, such as an increas
the quantity or quality of oil extracted, in thd-g
wells within the project boundaries.

thhe Proposed Activity is only to recover anhd
pitilize the associated gas that was previousledar
iand will not lead to any changes in the volume or
composition of oil or high-pressure gas extracted a
the production site. The Project Activity indeed
neither improves the quality nor increases |the
volume of crude oil production since it takes place
downstream of any oil production and |or
processing activity and therefore cannot enhance
oil-production. In case associated gas was t¢ be
re-injected this could lead to enhanced |oil
production but this is not the case for this Prbjec
Activity.
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The injection of any gases into the oil reservoi
its production system is allowed in the proj
activity only for the purpose of the gas-lift prese

a The Block 15 and Block 31 have not injected g

cito the oil reservoirs for enhanced oil productio
in previous years nor is such project being
considered at this time.

1S

=}

All recovered gas comes from oil wells that arg
operation and are producing oil at the time of
recovery of the associated gas and/or gas-lift gg

ifhe Project Activity only considers associated
tfiom wells producing oil at the time of th
\gecovery. Within the Blocks operated
PETROAMAZONAS there are no gas wells
fields and 100% of the gas is associated
extracted from the reservoirs with crude oil 8
water. The provided list of wells demonstrates {
that none of them are exclusively gas or gas-w
wells within the project boundaries.

gas
e
9

/
gas
\nd
hat
ater

Finally, the methodology is only applicable if t
identified baseline scenario is:

1) The continuation of the current practice
either venting (scenario G1), flarin
(scenario G2) of the associated gas an
gas-lift gasor on-site use of the parti
amount of associated gas and/or gas
gas to meet on-site energy demands

(scenario G3); and

The continued operation of the existing
and gas infrastructure without any oth
significant changes (scenario P4); and
In the case where gas-lift is used under
project activity: the gas-lift gas under t
baseline uses the same source as unds
project activity and the same quantity
under the project activity (scenario 01).

2)

3)

rest of the gas are either vented or flared

n&) All associated gas would be flared in abse
of the project implementation. Please refer
the baseline identification section, sceng
G2.

The most probable baseline scenario is
practice that existed before the Proj
implementation i.e. continued pow
generation with liquid fossil fuel withou
processing recovered gas and without

other significant changes. Please refer to
baseline identification section, scenario P4.
Is not applicable since the Project does
involve gas-lift.

the

he

r the

as

of

g
dr
al
-lift

and

oil
€9)

nce
to
\rio

the
ect
er

t
any
the

not

As it is demonstrated in the table above AM000%ieer 05.0.1 is fully applicable.

| B.3.

Description of the sources and gases includadthe Project Boundary:

The Project Boundary encompasses:

Block 15 and Block 31 (see Map No. 1);

which in this case is at the Block 15 and

Block$de Map No. 1);

The project oil reservoirs of PETROAMAZONAS EP whedhe associated gas is collected in
The site where the associated gas was or woulthbedfin the absence of the Project Activity,

The gas recovery, processing and handling (comipregseatment, buffer, etc) at the Block 15.

The proposed Project Activity comprises of new gascessing facilities and power generation and
distribution facilities whereby the recovered assimtl gas will be treated to:

(i)

where the gas has a high enough LHV,@noval is not required); and,

Withdraw excess COto meet minimum Lower Heating Value (LHV) standaih fields
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Withdraw the condensates that inhibit power germaratquipment from generating with gas;

and,

Condition (composition and pressure) the associgésdo convert it into fuel gas for power
generation whereby certain minimum parameters applerms of LVH, pressure, octane

number, etc.

Compress gas and store certain volumes in recgpiemtcreate a minimum buffer to

compensate for unstable supply.

The GHGs included in or excluded from the Projestidary are shown in the following table (see also

Fig. No. 1):
Source Gas| Included? | Justification / Explanation
CO, | Yes Main source of emissions |in
the baseline. Emissions from
combustion of fossil fuels
o | Combustion of fossil used for power generation
£ | fuels at end-users that CH, | No Excluded for simplification|
@ | are produced from non-associated This is conservative. To be
& | gas or other conservative it is assumed
fossil sources that the flaring system has|a
100% destruction efficiency.
N>O | No Excluded for simplification|.
This is conservative
CO, | Yes Emissions due to the use|of
energy that is produced by
) other fossil sources.
‘? Energy use for the recover £H, | No Excluded for simplification.
= | pretreatment, transportation, and| i : - :
8 . : This emission source is
< | applicable, compression of the assumed nealicible
+ | recovered gas gIgive. . ___
3 N,O | No Excluded for simplification
=) This emission source Is
o assumed negligible.
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On-site
power generation

Fuel Gas

Vessel

Crude oil/Gas/Water }M—b{ Pre-cooler H On-site compression |—>| Cooler H Treatment ‘

l Gas

Block 15,
block 31 and
Pafiacocha

Project Existing CDM related
LEgend : oil wells infrastructure infrastructure

Gas flaring reduction due to

CDM Project Activity @ CDM monitoring point

Figure No. 2: Schematic view of the Project Boundar(as per Methodology AM0009/Version 05.0.1 relatetd
the emissions) and monitoring point.

B.4.  Description of how the Baseline Scenarios identified and description of the identified

Baseline Scenario:

According to the methodology, the following pladsiblternative scenarios should be considered:

Plausible alternative baseline scenarios for the asciated gas and/or gas-lift gas from the projectilo

wells:

G1: Release of the associated gas into the
atmosphere at the oil production site (venting)

Gas venting (or flaring) is subject to authorizat|o
according to the lalv Flaring is the normal
practice at PETROAMAZONAS EP’s facilities

today due to the following reasons: venting | of

associated gas in the available quantities would
dangerous both to operators due to a risk

explosion and to environment due |[to
contamination. As demonstrated to DNV during
the site visit, flaring is the common practice

followed by PAM (please see “Annual

authorization for the use and burning of gas at|the

Block 15, 2008” and "Authorization of use and
flaring of associated gas at PETROAMAZONAS
EP operations, 2009") whereby venting is pot

considered as an alternative baseline scenario.

G2: Flaring of the associated gas at the oll
production site

At the Project Activity sites, gas has been fla[ed

since the start of operation of the fields. Thame

* Ley de Hidrocarburos
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dOne of the key arguments supporting the deci

fthheproceed with the Project Activity was th
without the Project Activity, the conditions a
solutions were not in place to use Associated
for power generation. This is supported by that
fact that, prior to the Project Activity the Prdi
Developer had invested over USD 50,000,00
power generation equipment solely based on d
and crude oil (see Section A.4.3 E Summary of
Technological Alternatives).

ion
t,
d
as
th
c
in
esel
the

G4: Injection of the associated gas into an oil or
gas reservoir

Since there is no standard geological struc
there is no guarantee that gas injection will alsv
lead to improvement in oil production rates. Eq
field must be evaluated on a case-by-case bas
suitability of gas injection. In other words, thése
no certainty that gas injection at the Block 15 i
Block 31 will enhance oil recovery. Furthermo
the Block 15 and Block 31 produce a relativ
small volume of associated gas, which must
offset against the fact that gas injection is
technically complex process and capital and en
intensive. Therefore, this option is not viable.

ture
ay
ach
s for

and
re,
oy
be
a

rgy

G5:The proposed Project Activity without being
registered as a CDM project activity

This alternative corresponds with the propo
project and is very similar to scenario G3. T
alternative is not viable as this is demonstrg
below in Section B.5.

sed
his
ited

G6: Recovery, transportation and utilization of tk
associated gas as feedstock for manufacturing
useful products

nd his option is not a realistic, as Ecuador curge
bidoes not have the petrochemical industry wh

ntl
ere

associated gas could serve as a feeds
Therefore, the option is not a viable base
scenario.

ock.
ine

From the scenarios identified and evaluated abmvg,one scenario is considered as realistic aablei

G 2: Flaring of the associated gas at the oil production site

Plausible alternative baseline scenarios for oil ahgas infrastructure:
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P1: Construction of a processing plant f
processing the recovered gas, in the same wa
in the project activity, without being registered
a CDM project activity

o his alternative corresponds to the propo
yPaieject Activity and below in section B.5. it
ademonstrated that this option is not viable with
the benefits of CDM.

IR
~~

sed
is
out

P2: Construction of a processing plant of a low
capacity than under the project activity, whi
processes only non-associated gas and
recovered gas

verhis alternative is not viable, apart from ass@us
chas from the Block 15 and Block 31; there are
ather sources of gas.

1
no

P3: Supplying recovered gas to an existing
processing plant and constructing the necess
infrastructure, without being registered as a CL
project activity

gAssociated gas could be transported in a pip€
sgaround 30 km.) to the Shushufindi Facilities
NMETROINDUSTRIAL. Nonetheless, this is not
feasible option for the following reasons:
PETROAMAZONAS EP cannot guarantee
long term gas volume and gas compositior
justify the investment for the infra-structu

line
of
a

a
to
re

required to take the gas from its facilities to
processing plant at Shushufindi whereby

lasting supply.

analysis sending associated gas to

income to PETROAMAZONAS EP.

processing plant would be of such poor qu
that it would not meet minimum requiremet
(such as LHV) for power generation.
Building infrastructure outside the Geograp
Project Boundaries would require a spe
authorization / mandate from the Governm
of Ecuador. Existing by-laws require f
PETROAMAZONAS EP to focus its resourc
on operating the corresponding oil product
facilities.

There are no guarantees that the deprecia
of gas transportation facilities can be matc

CPF and LIMONCOCHA. The previou
creates a significant risk of ending up with
“stranded asset”.

with the “lifetime” of the production facility at

the
his

plant precisely requires a stable and long-

Since the Project Activity decision is made
based on a company level cost / bengefit

the

processing plant would not obtain budget
approval since it generates neither savings|nor

At some point the alternative was evaluated to
receive residual gas in exchange for raw gas to
be used as power generation but, based on the
engineering study undertaken in 2008/2009 by
TECNA, the residual gas received back from

lity
its

hic
Cial
ent

ation
hed

S
a

P4: Continuation of the operation of the existi

No additional infrastructure is needed to contir

hue
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oil and gas infrastructure without any oth
significant changes

flaring associated gas from the various fields.r
this reason, this is a viable alternative under
assumption that PETROAMAZONAS would n
develop the CDM Project Activity.

Fo
the
ot

P5: Supplying recovered gas to a gas pipe
without prior processing and without beir

ifdr the same reasons as indicated for altern
1dP3, this alternative is not a viable.

registered as a CDM project activity

ative

From the scenarios identified and evaluated abomrly, one scenario is considered to be realistic and

viable:

P4: Continuation of the operation of the existing oil and gas infrastructure without processing of any
recovered associated gas and/or gas-lift gas and without any other significant changes.

Plausible alternative baseline scenarios for the esof gas-lift: this is not applicable as there is not gas-

lift used under the project activity.

Based on the considered alternative the baselisadeatified as GZFlaring of the associated gas at the

oil production site) and P4 (Continuation of theigiion of the existing oil and gas infrastructwithout
processing of any recovered associated gas analéeifygas and without any other significant chesig
in other words, the situation existed before thaqmt implementation.
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B.5. Description of how the anthropogenic emissionsf GHG by sources are reduced below
those that would have occurred in the absence of éhregistered CDM project activity (assessmen
and demonstration of additionality):

—t

Prior consideration of CDM

On February 12, 2009 the Initial Budget for thej@ebActivity was approved by PETROAMAZONAS
EP and the Ministry of Finance whereby this dateoissidered the Project Activity Starting Date silas

of that date funds were available to implementRhgect Activity. CDM benefits were a key component
of the Conceptual and Detailed Engineering (suchmasitoring equipment) of the Project Activity that
formed the basis for the budget allocation.

Additional activities / actions undertaken by PETARAZONAS EP related to CDM Project Activities
are laid out below:

» March 2009:Based on the initial study by Power Latin America. PETROAMAZONAS hired an
“in-house” CDM officer/specialist to address CDMyisration of the OGE Project.

» March 18, 2009PETROAMAZONAS submitted an official letter to tMinistry of the Environment
(the Ecuadorian DNA) to inform its intentions tovdop the CDM Project Activity and its intention
to seek CDM status. Approximately one month latdie DNA confirmed receipt of
PETROAMAZONAS letter indicating that it would suppd°roject Activities with the objective to
grant National Approval Status.

Identification of the baseline scenario and dem@tisin of additionality

For identifying the baseline scenario, the procedaid out in methodology AM0009 “Recovery and
utilization of gas from oil wells that would othesg be flared or vented” was applied.

In general terms, this analysis requires:

a) Step 1: Identification of all the plausible aftgtive scenarios
b) Step 2: Evaluation of legal aspects

c¢) Step 3: Evaluation of the economic attractivera@salternatives
d) Step 4: Common practice analysis

Apart from the Additionality tool, indicated in th&ool for the demonstration and assessment of
additionality” (Version 6.0.0), it is also usingethAdditionality approach included in the AMO009
methodology whereby it is assumed that both aredatany.

STEP 1: IDENTIFY PLAUSIBLE ALTERNATIVE SCENARIOS

The previous section identified the Baseline Sdendn addition the Project Scenario without being
registered as a CDM project should be considergdlde alternative.

STEP 2: EVALUATE LEGAL ASPECTS

From the scenarios identified and evaluated abtwe,scenarios are considered realistic and viable;
whereby, a legal assessment is made to demonstraif@iance of these alternatives:
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- 1i.e.the Baseline scenario i.e. G2 and P4 and
- 2i.e.the Project Scenario i.e. G3, G8 and P1.

The laws that related to the use of associatedagaslaid out in the Hydrocarbons Lafiey de
Hidrocarburos)Articles 34, 35, 36, 39, and 41. In general,coinpanies (operators) can use associated
gas for their operations upon obtaining approwainfthe National Directorate of Hydrocarbons (DRIH)
Some oil companies in Ecuador use associated ggmweer generation in locations where there are no
technical barriers and or under circumstances winene the initial “drawing board” phase associated
optimization was one of the project design crit¢ciansidering “green field” projects).

Article 34 complicates the commercialization ofdl@as by stipulating that natural gas obtainednfro
exploitation of oil deposits belongs to the Statd aan only be used by the contractors or assogigte
the quantities necessary for operation of explatatand transport or for re-injection in the depissi
after previous authorization from the Ministry ofl @1d Mining. In condensate fields or depositshwat

high gas to oil relation, the Ministry of Qil andiiing can demand recirculation of the gas.

Sale of excess gas is addressed by Article 35stalies that the State of Ecuador, through e.g.
PETROECUADOR, can enter into additional contractghits respective contractors or associates or
into new contracts with other entities with a renizgd technical and financial capacity to use tlas g
derived from the oil deposits for industrial or comrcial use. PETROECUADOR can also extract the
liquefiable hydrocarbons from the gas extractedH®ycontractors or associates.

Article 36 states that if PETROECUADOR wants the dar industrial purposes, generation of
electricity, commercial use, or any other use, aetbrs or associates shall at no cost hand over to
PETROECUADOR the gas they extract and do not usiaéir own production purpose. In such cases,
PETROECUADOR will only pay the transfer cost inegrby the contractor or associates.

Given the legal framework, both baseline scenaaresclearly permitted by law therefore making them
legally viable baseline alternatives. Furthermadeernative (2) is also covered by an approvegat-
Environmental Impact Assessment or Internal Envirental Audit, which is required to comply with the
Environmental Law (see Section D).

In conclusion, alternative scenarios (1) and (2ngly with all applicable legal and regulatory
requirements. Thereby it is feasible to proceeti Wit economic evaluation of the alternatives.

STEP 3: EVALUATING THE ECONOMIC ATTRACTIVENESS OF T HE ALTERNATIVES

The economic attractiveness is assessed for thieseadive scenarios that are feasible in techrigyahs
and that were identified as being permitted by ila8tep 2. The economic attractiveness is assdgsed
determining an expected Internal Rate of ReturiRjlBr Net Present Value (NPV) of each alternative
scenario, following the guidance for the investmamalysis in the latest approved version of theolTo

® The Directorate is responsible for the developragatimplementation of the country's hydrocarbolicg@nd for
enforcing the Hydrocarbon Law. It can introduceulaions needed for the appropriate implementaiotne law.
The Directorate approves or authorizes all phaséiseohydrocarbon activities, including the oil coamies' plans
and budgets for investment; sets limits for oildarction; authorizes and monitors the constructiboilband gas
pipelines; and controls and monitors the marketLf8é6. Revenues derived from permits, sale of infitram, and
fines finance the Ministry's administration.
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for the demonstration and assessment of additignaiersion 6.0.0”. The IRR will be determinedngsi
the following parameters as applicable to the medgcenario:
e Overall projected production of associated gasdasehe oil production forecasts.
* The projected quantity of gas recovered, gas flachsumed on-site, processed in a gas
handling / processing plant to meet energy demands.
* The net calorific value of the recovered gas.
» Capital expenditure for all power generation, podistribution and gas infrastructure needed in
the relevant scenario (CAPEX). For more deta#, Bable No. 3 Section A.4.3.
< All operational expenditure associated with thgpeesive scenario (OPEX).
« Any cost recovery, such as cost savings througisuabstitution of products by the recovered gas
as the substitution of diesel by associated gas.
¢ Residual value of machinery and equipment.

It is important to note that there is not an agreedn price for associated gas in Ecuador, as it is
generally flared; therefore, the gas has no mopetue.

Guidance in the Additionality Tool emphasizes tleedto consider incremental cash flows at the e
investment decision accruing to the project propon&he investment analysis focuses on the core
decision made by PETROAMAZONAS EPs’ managemennitiate the Project Activity. This decision
was made in awareness of PETROAMAZONAS EPs’ by-lawd operating licence under which the
price consideration received by PETROAMAZONAS EPtfee transfer of its oil production to the State
of Ecuador is determined in function of the oil gwmotion cost (see further below). In other words,
PETROAMAZONAS EP has no legal right to sell anytted oil it produces. The on-site self consumption
of crude oil for power generation, and in particutae reduction of this consumption as a resulthef
recovery of associated gas resulting from the Etofectivity, has no direct or indirect benefit to
PETROAMAZONAS EP and thus it is excluded from tR&Rlanalysis in line with the additionality tool
and investment appraisal guidance:

* On the one hand, crude oil used for on-site powameation is a self consumption for
PETROAMAZONAS EP and has never been treated assa cBETROAMAZONAS EP is
authorized by national regulations and its opegdiitence to use this crude oil for the need of its
production operations at no cost;

e On the other hand, reducing this on-site self comqgion has a neutral effect on
PETROAMAZONAS EP’s financial resources as theseusses are determined in function of
the production costs in accordance with PETROAMAZGINEP’s operating licence. In other
words, the reduced self-consumption will not impRETROAMAZONAS EP as the latter is
compgnsated for its oil transfer to the State imcfion of its costs and not in function of market
prices.

Tool guidance: Sub-step 2b: Option II, Apply benahanalysis indicates the following:
* (4) “Identify the financial/economic indicator, duas IRR, most suitable for the project type”

® In a similar instance, where the price of crudedelivered by a producer was fixed on the basiggilations, and not on
the basis of the market price, it was consideratifghice assumptions based on regulations are deadegjuate, and that
revenues from cost savings through the substitufgroducts by the recovered gas could be deteunim the basis of
these regulations rather than (world) market prasethese are not applicable for the project dgt{gee project 2908, PDD
p. 28 and 29, http://cdm.unfccc.int/Projects/DB/RWTI2M9652203.75/view).
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* (5)" When applying Option Il or Option lll, the famcial/economic analysis shall be based on
parameters that are standard in the market, congidethe specific characteristics of the project
type, but not linked to the subjective profitabiléxpectatioror risk profile of a particular project
developer. Only in the particular case where thej€ct Activity can be implemented by the project
participant, the specific financial/economic sitieat of the company undertaking the Project Activity
can be considered. For example, when the Projetivifcupgrades an existing process or uses a
resource (i.e. some waste) available on the prgjgetand that is not traded.

Critical to analyzing, and consequently determirtimg economic parameters of the alternative scenari
are the following considerations:

A. Overall projected production of associated gas:

The projected associated gas production dependbeomolume of crude oil and the expected ratio of
crude oil / associated gas. The gas productiomatds used for the Project Activity are based on
production forecasts from PETROAMAZONAS EP that wasued by the head of Operations in
February 2009. Later on this was substituted dgracast scenario specific for the Project Activity
because previous forecast reports did not spapdhed of the Project Activity. It is important fmint

out that production forecasts are constantly upbathereby for the Project Activity the snap shot
provided by the head of Operations was frozen aed or designing the Project Activity.

B. The projected quantity of gas recovered, flased consumed on-site:

Beyond the generic factors above, the amount of@@mvered (for use) depends on the following facto
influencing the gas gathering and optimization pté.

* Power demand at site
« Power demand corresponds to the total fluid pradoctcrude oil and water). Power
demand moves in line with the amount of fluids timatist be handled (pumping,
processing, injecting, etc.). To monitor this, FEJAMAZONAS EP tracks the ratio
between the volume of fluids (crude oil and watén Fluid Barrels per Day) and the
electric power demand (kW) using a kW / BFPD ralibis ratio is dynamic and varies
depending on the total volume of oil and water, thater cut and reservoir
characteristics.
» Gas characteristics
e Gas supply characteristics - gas comes in batahdhket central production facilities
because gas separates prematurely in the secayaasypply lines .
e Gas chromatography (Methane, £ Butane, Propane, LHV, etc.) can vary considerably
within any given period of time and definitely oviime. It is not unusual to find the
initial levels of CO2 in associated gas increaeenfl0% to 50% over time.

Chart No.3 below summarizes the gas quantitiedablaito PETROAMAZONAS EP at the Block 15
and Block 31 based on the analysis above. Fromlthg, it becomes evident that the volume of albégla
gas is not sufficient to generate 100% of the padeenand. Therefore,
= PETROAMAZONAS EP has to continuously supplement @ogenerated with associated gas
with power generated with diesel and / or crude.
= PETROAMAZONAS EP cannot dispose of existing dies®dl crude power generation facilities
since it will again have to rely on them (i) asak-up and (ii) as associated gas volumes deplete.
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Even though the field oil production, accordingptoduction estimates, decreases over time this does
not mean that power demand will decrease since pdemand is related to the overall fluid (crude
oil and water) that has to be processed whereby twe the water cut (water / crude oil ratio)
increases.

Power Demand PETROAMAZONAS versus Power Generation  with Gas
Probable Scenario

OGas Generation PAM - OGE Likely
Scenario

mTotal Electric Demand Likely
Scenario

Chart No. 3: Power demand vs. potential power genation with gas Probable Scenario.

C. The net calorific value of the gas (charactesst dynamics):

The dynamics of associated gas, and the solutiopkmented to mitigate these, are determining facto

in the success / failure of the proposed Projec¢ivig. The following dynamics / variables are uss

that have to be dealt with to assure the techaicdleconomical success of the Project Activity:

o Future volume of associated gas is subject to aahsariations.

0 Gas supply is inherently inconsistent, meaning gzs comes in batches with significant variation
between “high” and “low” volumes.

In determining the net calorific value of assodlat@s, the gas compositions (share of methang, CO
butane, propane) is essential whereby this vanestime and sometimes even abruptly depending on
which wells are on line, maturity of the fieldsseevoirs that are being tapped into, etc.

D. Capital Expenditures (CAPEX):

CAPEX are the investment costs associated withirtidementgbn of the proposed Project Activity.
These total US$81.6 million. Please see InvestrBehedule in the Investment Analysis for a summary
of capital expenditure.

It is important to emphasize thab power generation equipment will be sold as a tesfuthe Project
Activity. On the contrary; new crude oil-based povgeneration equipment has been purchased in
parallel with the Project Activity to guaranteeoad-term reliable power generation source in tioe faf

the volatility of associated gas supply.
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Note: The overall investment cost not only takee iconsideration power generation equipment dut al
other infrastructure indicated in Section A4.3.

E. Operational Expenditures (OPEX):

The Baseline Scenario represents the situation evloedy diesel/crude oil power generators and
appropriate auxiliary equipment would be usedithk Project Activity, associated gas power genamati
equipment, together with the gas handling facditis added to meet the objectives to reduce gasd.

By adding these facilities, together with theirresponding auxiliary and support equipment., theralv
maintenance and operations complexity increasesifisantly. These systems range from i) gas
gathering, ii) gas compression, iii) gas treatmenhe Project Activity therefore does not geneiatyg
O&M savings since in essence more equipment arilititschave to be incorporated without being able
to dispose of existing diesel and crude oil powaragation facilities.

For purposes of conservativeness the investmentysimaassumes the operating costs for the
infrastructure required for the Project Activitylte equal to the operating costs in the baselieeas®.

F. Costs savings:

The Project Activity optimizes the use of recoveasdociated gas for power generation to meet part o
the power demand for Block 15 and Block 31. Theabed of power demand (shortfall) is met with
power generated with liquid fuel. The economic eatibn accounts for the cost savings (avoided cost)
from reduced purchases of diesel fuel for poweregsion. Diesel prices are regulated and fixedhey t
Government of Ecuadof. The economic analysis assumes a constant pridéesél of 0,91 USD per
gallon, based on the long-term average subsidided pf diesel in Ecuador. PETROAMAZONAS EP
also operates a topping plant that produces appedgly 20,000 gallons per day of which approximatel
80% is used for power generation. The cost of file$ is considered zero for PETROAMAZONAS EP
since it provides its own crude oil as feed stobke amount of diesel produced by the topping plant
covers roughly 30% of demand.

As explained above, PETROAMAZONAS EPs’ by-laws amerating licence permit it to utilize crude
oil for oil production at no cost. As a result, theduction in consumption of crude oil for power
generation will not yield any cost savings to PETARGAZONAS EP.

G. Residual value of assets:

PETROAMAZONAS EP accounting procedures apply a 18f@aight-line depreciation rate for
equipment and machinery. The book value of equipraed machinery is therefore zero at the end of the
lifetime.

Based on the Projects’ investment budget, 61,4%efotal cost is assigned to machinery and equipme
which equals US$ 50 million. A residual value of$JB), million is included in the investment anadysi

As explained before, the Project Activity does aaate the opportunity to sell existing diesel andle
oil power generation equipment.

" See details at http://www.petrocomercial.com/wprd
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H. Economic Evaluation of attractiveness of alt&wes:

Baseline Alternative 1 represents the situatiowlirch flaring of the associated gas would continoder
current practices; no increase in capital expengliiirequirecand, no new revenue is generated. On the
basis of the investment analysis guidance in “Foothe demonstration and assessment of additighali
(v6.0.0), we will apply the benchmark analysis.

The benchmark analysis for Baseline Alternativer@spnted here is based on an IRR calculation and
economic parameters used by PETROAMAZONAS EP faluating the feasibility of the Project
Activity:

ECONOMIC PARAMETERS
CAPEX (US$) 81,671,975
OPEX (US$) 0
AVOIDED / SAVING COSTS (US$) 80,063,846
LIFETIME (YEARS) 10
RESIDUAL BOOK VALUE OF ASSETS (US$)10,042,56¢
DISCOUNT RATE (%) 16%

Based on the indicated economic parameters anetiarithe key financial indicators for the proposed
Project Activity were calculated:

KEY FINANCIAL INDICATORS
TOTAL NPV @ 16% (US$) -21,494,654
IRR (%) 2,44%

The economic analysis in the financial model shawsRR of 2,44% for the Project Activity. This ldve

of return lies clearly under the determined projgenchmark rate of 18%. The project benchmark was
estimated based on the standard parameters inahetprovided by the Guidelines on the Assessment
of Investment Analysis v.5. The Project Activity solely funded by PETROAMAZONAS EP without
external commercial debt and at no cost of cagtBTROAMAZONAS EP has no long-term debt which
is reflected in the determination of the Projectiity’s debt/equity structure. The lack of anybde
funding (gearing) in the project confines the benalk determination to that of cost of equity. The
expected return on equity has been determined tisengalue provided in Annex A of the Guidelines fo
“Group 2" (Sectoral scope 10: Fugitive Emissior@mrirFuels) projects in Ecuador. Per guidance from
the “Guidelines on the assessment of InvestmentyAisa v.5” the value, 18%, provided in paragraph 8
in the Appendix of the Guidelines, is used as gkrdefault company internal benchmark. Note thist t
value is very conservative as it is in real ternteesgas the economic analysis has been performed in
nominal terms i.e. including inflation.

|. Sensitivity Analysis:

This section summarizes the sensitivity analysigdsting the above conclusion regarding the ecamom
attractiveness of the Project Activity. Key paraenstare modified to test under what assumptions the
project would meet the benchmark.
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CAPEX:

Given the fact that the Project Activity is integ@ into existing facilities, the risk of cost
overrun is high. A situation where capital costsuld decrease seems highly unlikely.
According to the sensitivity analysis the capitasts would need to decrease by 39.2% in order
for the project to meet the benchmark. This ispussible, given the fact that as of the end of
2010 66.24% of the total planned budget was alrepéwt; please refer to the “OPTIMIZATION
OF POWER GENERATION PROJECT.XLS “, the tab “CURVRO®G OGE". Therefore, only
33.76% of the total planned budget is left to comatstanding work while the project could hit
the benchmark if the actual cost would be 39.2%elothan the initially planned. Moreover,
inflation takes place in Ecuador and it is expec¢hed the CAPEX will increase, please refer to:

http://www.indexmundi.com/ecuador/inflation_rate 86@8nsumer_prices%29.html (Ecuador
Inflation rate (consumer prices) - Economy.pdf).

PRODUCTION GAS PROFILE:

An increase in Project returns could also be trigdeoy an increase in gas volumes. However,
this is technically unlikely as the amount of gaattcan be utilized is capped by the total amount
of gas-based generation capacity installed undePtioject Activity. A hypothetical increase in
gas volumes would only benefit the project afted2®nce projected gas volumes start to
diminish. The impact on the Project’s profitability minimal. A gas volume increase beyond
121% does not yield any additional returns as iimédtion of the available capacity caps the
benefit of increases in gas volume. The equity tRihe project does not increase beyond 7,48%
regardless of how much gas volumes would increéfance, we can conclude that an increase in
gas volumes does not materially affect the outcofribe additionality analysis.

PRICE OF DIESEL:

As long as the Government of Ecuador (GOE) maistéscurrent fiscal subsidies to support a
domestic diesel price of 0,901 $/gal this variabik have no impact on the IRR of the Project.
The subsidized price has remained at their cutexals for the last years period. Overall, it is
very unlikely that diesel subsidies will be elimied in the short term in Ecuador because in the
past, policies related to passing on the real gnewgt to the end users went hand in hand with a
high political cost. The price of diesel would hawancrease by 67.6% in order for the Project to
meet the benchmark. This is highly unlikely. Heneg can conclude that any reasonable
increase in diesel prices does not materially atfez outcome of the additionality analysis.

PRICE OF OIL

At the start of Step 3 above, it was determinedttiecost of crude oil used for power generation
by PETROAMAZONAS EP’s to maintain its crude oil guation has no financial impact on its
operations. Under its by-laws it only receives axsideration which is in function of its
production costs, and not of any national, regiamahternational market price for the crude oil
production including any economical benefit for trede oil saved as a result of the Project
Activity. The consideration / price obtained by TTEDAMAZONAS EP for the transfer of the
entire oil extracted by PETROAMAZONAS EP has indéeén historically fixed, by way of its
operating licence, in function of its productionst® Any and all reduction of on-site
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consumption therefore would not affect the producitosts. For purposes of conservativeness
an additional sensitivity analysis is conductedaage the impact on the IRR when pricing crude
oil savings as a result of the Project Activitythims context the price used is the cost per baiffrel
crude oil reported by PETROAMAZONAS EP to the cepending government entities. This
price was $US7,67 in 2008 which corresponds to teawas available when the investment
decision was made in 2009 and which correspondbddfunding of its activities and is the
consideration for the transfer of the extractedtoithe State of Ecuador. The average annual
production cost is therefore akin to a transfeceas it is the average price which the Ecuadorian
government values when assigning the operatingditdgPETROAMAZONAS EP. This given
the regulated consideration received by PETROAMAZSNEP for the production of crude oil

it transfers to the Government of Ecuador, thithes most relevant company-specific price per
barrel of crude oil to be used in the sensitivitalgsis, given the fact that PETROAMAZONAS
EP has no access nor exposure to market pricing.

Applying the company specific transfer price as tmade oil price to the reduced on-site

consumption into the sensitivity analysis increasesproject IRR to 7,56%; a level still clearly

below the benchmark. From this hypothetical levbe crude oil price would then have to

increase further by 208% to reach the benchmarlel.leVhis represents a historically

unprecedented transfer price level which is twaetirhigher than the highest annual production
cost over the last 5 years. Such a drastic increaseude oil production cost is not a realistic

assumption.

To further strengthen the findings of the investtramalysis it needs to be noted that the official
reported production cost of PETROAMAZONAS EP (tim= aised as the implied price of crude
oil for the sensitivity analysis), does not incluttee value of crude oil consumed for power
generation to sustain crude oil production. Thist®f crude oil is not even a line item in the
official reporting of PETROAMAZONAS EPs’ operatidnzosts whereby this is validated by the
Deloitte auditing report.

ADDING ASOCIATED GAS GENERATION CAPACITY

The total installed gas-based power generationaiigpia driven by the uncertain nature of gas
availability and volume. In order to account foistlfiact, and ensure the conclusions from the
additionality test remain valid, the sensitivity tife equity IRR of the Project Activity to
increased capacity and energy production usingceged gas has been tested. Under a scenario
in which it is assumed that there is no limitation associated gas installed capacity, and
assuming that there is no incremental cost involweidcreasing the installed capacity to match
available associated gas during the correspondsagsy the IRR would only increase to 9.71%
which is still well below the benchmark. Assumiigt there is no limitation of installed capacity
the IRR increase is still is capped by the avdilghof associated gas whereby this restricts the
total potential associated gas based-energy produciccordingly, the sensitivity analysis
shows that, even when increasing the gas basedrgyeproduction by 240% at the start of the
project, the IRR doesn’t change. We can thereforelade that a potential increase in gas-based
generation capacity does not impact the outcontheofidditionality analysis because the project
returns will remain well under the benchmark evedar the most optimistic scenario.

The table below summarized the sensitivity analysis
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SENSITIVITY ANALYSIS
PARAMETER Required change for IRR to reach benchmark
CAPEX -39.2%
PRODUCTION GAS PROFILE+121% (IRR capped at 7.48%)
PRICE OF DIESEL +67.6%
PRICE OF CRUDE OIL +208%

ADDITIONAL GAS-BASED

GENERATION CAPACITY +240% (IRR capped at 9.71%)

On the account of the analysis above we can coedhat the Project Activity IRR would meet
the benchmark only through highly unrealistic cremin key operating parameters.

J. Conclusions from the analysis of Economic Ativ@ness

* The equity IRR of 2.44% is well below the derivaaimpany internal benchmark for the Project
Activity.

 Based on the sensitivity analysis, the proposed CBMject Activity is unlikely to be
financially/economically attractive and evaluatioan proceed to Step 4 (Common Practice
Analysis).

K. Additional confirmation of additionality by meamf investment comparison analysis at countrylleve

This Project Activity has been rejected previoustythe grounds of (supposedly) lacking input vahees
the investment analysis. To address the expentatiba broader investment analysis (at countrgl)ev
and to further substantiate the additionality o tRroject, a separate additionality confirmation is
provided below. In response to input receivedhsy Project Participants during the previous vaiigat
process, the analysis expands the Project Bourmgmnd the physical boundary of the Project Adtivit
as defined in this PDD whereby this goes beyonddbairements of AM0009 v.05.0.1 and also includes
an additional baseline alternative and projectig@pents. Although this supplementary approactetak
to prove the additionality of the Project (as vadithe expansion to other participants beyond ithje g
boundaries) does not fall within the AM0009 V.0%,0it is performed to meet the request for an
additionality analysis in relation to the econorhicalue of saved crude oil (Section | above) to lthes|

of international market prices.

In order to account for international oil markeicps, the additionality analysis must be lifted step to
the national level i.e. hypothetically includingetiState of Ecuador as project participant sinceStiate
receives the entire oil extraction by PETROAMAZOSIAP as a regulated consideration. Importantly,
this allows for increased oil revenues from thejéut Activity to be appropriately compared with
potential revenues from other “business as usubfrojects (incl. alternative oil enhancement piatg)

at Government level,

To assure a level playing field the market-basadieroil price would have to be assumed for both
scenarios being: i) Project Activity and ii) “Busigs as Usual”, i.e. traditional oil explorationiates.
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Using an 11-ye&rNPV calculation as an investment comparison aisaty® additionality of the Project
becomes even more apparent. Investing the Projetivik budget in additional crude oil production
instead of energy efficiency, the government calril an additional 15 new oil wells and conseqlent
increase gross daily oil production by an averaige ldtle over 4000 barrels per day over 11 yeads
the other hand, by means of the Project Activity @alverage net crude oil production only increayesnb
average of 642 BBl/day. The analysis in Table bwadlearly illustrates that the Government of Ecrad
would be far better off in terms of net income istweg the money in current oil exploration / protioic
programs rather than associated gas utilizationesnaalgy efficiency. By allocating US$ 81 million i
associated gas utilization and energy efficienay, the Project Activity, the Government of Ecuador
forgoes income of nearly US$ 700 million, on a NPa&is, over the period of the analysis. This aiglys
is based on highly conservative assumptions whexesteeper crude oil production decline factor was
used than the decline factor assumed for assodiatednergy production despite the fact that, dudirte
rate of associated gas is tied to the decline faxftorude oil production volume.

CDM Project Crude Oil
ltem Activity Enhancement
Scenario Scenario
Investment 81,000,000 81,000,000
Average Net Crude Oil savings due to Project Attiever a 642
11 year period (bbl/day)
I?;?IS)Net Crude Oil savings due to Project Activippl/ 2342599
Average Cost per drilled well (US$) 5,335,832
Total number of wells that could have been drilieth 15
Project Activity funds
Average production per new well in PETROAMAZONAS 274
over a 11 year period (bbl/day)
Average potential crude oil production enhancemoeet a 11 4,108
year period (bbl/day)
Total po'FentlaI crude oil production enhancememrav1l 16,492,162
year period (bbl)
Diesel savings (gal/ 11 years) 87,982,248
International price of diesel ($/gal) 3,20
International price of crude oil ($/bbl), 2008 zage 99,92 99,92
Additional income crude oil sale ($/year), 11-yeeage 23,407,301 149,809,160
Savings diesel importation ($/year), 11-yr average 28,159,791
Decline factor used for the Country Level Compaeati 91.03%
Analysis (over 11 year period) 70 74.06%
NPV of 11-year income/savings from project actiaty 232,937,769

® The analysis includes 10-years full years of ofiemgor the CDM Project Activity Scenario. Duermuch quicker
implementation the Crude Oil Enhancement Scendaidssl year earlier. Hence the lifetime of thelgsia is 11
years.
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country level ($) 916,391,702

Total lost income country due to CDM project adtivi$) (683,453,933)

Table No. 3: Country-Level Investment Comparison Amlysis Project Activity’

As a direct result of its operating licence, PETRMDXZONAS EP has no access to the market price of
crude oil. The valuation of the avoided on-sitestonption at a market price could only occur at the
State level. The investment comparison analysisSattion K above clearly shows the project’s
additionality also under this approach.

STEP 4: COMMON PRACTICE ANALYSIS

All power generators, both those that are connetueithe national grid as well as auto generators in
island mode operation, have to register their llestacapacity and project specifics such as capaet
unit, installed capacity per site and fuel type andsumption at the regulatory entity CONELEC.tHa
year 2008 the only other project registered asmoping associated gas for power generation is dhat
REPSOL Block 16 (Source: CONELEC, Boletin Estadis#008, Page 153).

As per Tool for demonstration and assessment dfiadality Version 06.0.0, the following steps nded
be taken for the Common Practice Analysis:

Paragraph 47: For measures that are listed irgpgph 6 (Project Activity falls in the category)b)

Step 1: Calculate applicable output range asG% 5f the design out or capacity of the proposexelet
Activity:

Common Practice Analysis
PETROAMAZONAS EP CDM Project

Plant Nominal Capacity | Technology Range
MW 50% -50%

CDM Proposed Project 62.65 MCI 93.98 31.33
Step 2:
Other Plants in applicable geographical area: MW |
Total Repsol YPF 56.52 MCI within the range
Na =1
Step 3:

° Please see spreadsheet “7.Country level analysib Investment Analysis 2012 06 18 (2) for figtails on the
investment comparison analysis.
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The technology applied by the Project Activity idwYP is the same technology as the one used by
REPSOL YPF. However, the technology installed urtie Project Activity for EDEN YUTURI is
different in that it combines flexible use of crudé¢ and associated gas rather than providing an
alternative to diesel-based power generation.himdase there is one associated gas power thétllyar
applies similar generation technology within thépoti range of the Project Activity.

Step: 4

However, although from a nominal capacity perspectand (partial) technology perspective the
REPSOL YPF meets the criteria of “technology simitathe technology in the project activity” it hims
be recognized that the technological scope anditiomsl of the Project Activity is completely diffent

to the REPSOL YPF case.

o The REPSOL YPF associated gas power generatiomdkxies/faciliies were built as
“Greenfield” projects (from “day one”), i.e. at ¢hsame time of constructing the oil field
infrastructure, and nats “Brownfield” projects as is the case of thej@rbActivity. This means
that, the “switch of technology” criteria, as indied in paragraph 6 in the Tool for demonstration
and assessment of additionality Version 06.0.0sduat apply for the REPSOL YPF project
because the technology implemented did not re@agéhing as it was a Greenfield project. It
also means that the technologies are dissimilautir application in addition to being partially
dissimilar by function. Therefore,

Nairr = 1
Step 5:

Factor F =1 — (M¢/Nay) =>F=1-(1/1) = 0.
Nai - Nair- = 0

As the Factor F is not greater than 0.2 an@/N,, is not greater than 3 the project cannot be deemed
common practice in Ecuador.

Block 31 is a new field but no new power generafamilities will be built in this Block, becauseower
will be generated by the brownfield project in EDENTURI whereby the power will be transported
with an underground transmission line (the undemgdotransmission line is not part of the Project
Activity). The common practice analysis applicatddBlock 31 is thus the same as that of Block 15.

Hypothetically, even if the two projects were asedmimilar (N = 0) the analysis still concludes that
the Project Activity is NOT “common practice”™
Step 4 (hypothetical):

Nqir= 0
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As the Factor N«/N, is not greater than 3 the project cannot be deernetmon practice in

Ecuador.

SUB STEP 4B is not required per guidance in paaig#é3.

SUMMARY OF ASSESSMENT AND DEMONSTRATION OF ADDITION

ALITY

|-

O

INDENTIFIED PLAUSIBLE LEGAL ECONOMIC COMMON PRACTICE
SCENARIO (STEP 1) ASPECTS ATTRACTIVENESS (STEP 4)
(STEP 2) (STEP 3)
Alternative 1 (combination of Not prohibited| e« Business as usual. | Common practice
G2 — P4): Continuation of theby law « No additional risk Flaring is widesprea
operation of the existing o]l involved. for oil fields in Ecuador,
gas infrastructure  without « No additional funds
processing of any recovered required.
gas that implies continuation « NPV 0
of the current practice — gas
flaring).
Alternative 2 (combination of Not prohibited| e Capital intensive. Optimizing flare gas in
G8 - P1): Construction of @by law. | « Additional risks. existing oil production
processing plant for theAlthough, o Lacks Economig facilities is NOT
purpose of processing thessociated gas |ncentive due to: ij cOmmon practice ir
recovered gas which recovery is|  Crude oil for power Ecuador. Factor F =
consumed on-site to megptecommended, generation is free gfand Nu-Nais =0
energy demands without beinghis is  not| charge and ii) price
registered as a CDM projecmandatory. of diesel is
activity. subsidized.

The above is supported by the facts that:

Baseline Alternative 2 does not represent the fiisdly most attractive course of action
The Project Activity is not required to meet exigtiand future power requirements to maintain crude

oil production operations and or meet future podemand since PETROAMAZONAS EP, prior to
the Project Activity, purchased required crudeamitl diesel power generation facilities to meet the
power demand of the Block 15 and Block 31;

Hence, the project activity is a

dditional.

The financial return of the Project Activity doest meet the identified financial benchmark
Gas flaring in the oil industry in Ecuador is commpuractice

B.6. Emission reductions:

B.6.1. Explanation of methodological choices:
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Baseline emissions

The baseline emissions are according to AMO009&@i85.0.1 and related to those emissions thatavoul
be generated in the absence of the Project Actiiigyefore generating power with other fossil fuels
Project activities under this methodology reducéssions by recovering associated gas and utilitiig
recovered gas in a productive manner. The utibpatif the recovered gas displaces the use of tthsil
fuel sources.

The proposed Project Activity comprises the uttia of the recovered gas to displace the use axfddli
and crude oil as sources to generate power at PEMRXZONAS EP’s facilities. However, the
AMO0O009 provides for a simplified and conservatiatcalation of emission reductions, assuming that th
use of recovered gas displaces the use of methtdmefessil fuel with the lowest direct CO2 emissio

Hence, baseline emissions are calculated as fallows

BE1 = I/F1 ’ *NC"I/RG_F,}- ' EFCOE,_-‘.{GIIMM

Where:

BE, = Baseline emissions in year y, (tCO2e)

Vey = Volume of total recovered gas measured at gointFigure No.7, after pre-processing
and before the part of the recovered gas may b arssite, in year y, (Nm?3)

NCVgg, £,y = Average net calorific value of recovered gagaint F in Figure No.7 in year vy,
(TI/Nm3)

EFco2 methane = COZ2 emission factor for methane (tCO2/TJ)

On-site
power generation
co,

A

Crude oil Fuel Gas

|
Crude oil/Gas/Water lm—* Pre-cooler H On-site compression H Cooler |—>| Treatment |

l Gas

Block 15,
block 31 and
Pafiacocha

Project Existing CDM related Gas flaring reduction due to - .
Legend: infrastructure infrastructure x CDM Project Activity ® CDM monitoring point

Figure No. 3: Schematic illustration of the projectactivity

Project emissions
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The following sources of project emissions are aoted for in AM0009 version 05.0.1:

1. CO; emissions due to consumption of fossil fuels far tecovery, pre-treatment, transportation,
and, if applicable, compression of the recoveres i gato the point of delivery into an existing
gas pipeline (point F in Figure 2 in AM0009);

2. CO, emissions due to the use of electricity for theowery, pre-treatment, transportation, and, if
applicable, compression of the recovered gas ughdgopoint of delivery into an existing gas
pipeline (point F in Figure 2 in AM0009).

The project emissiofi$to be accounted for are the C€missions related to the electricity generated and
consumed by the gas handling (compression andrtess} systems up to Point “F” as indicated in Fegur
3.

Project emissions are calculated as follows:

P. E;- =P Ecoz.,m-ss;_-;ﬁgess._r +P Ecoz.eser.y
Where:
PE, = Project emissions in year y, (tCO2e)

PE coz fossifieisy = CO, emissions due to consumption of fossil fuels fer tecovery, pre-treatment, and,
compression of the recovered gas up to the paimtHigure 3 in year y, (tCO2e)

PE cozelecy = CO, emissions due to the use of electricity for recpvepre-treatment, and,
compression of the recovered gas up to the paimtHigure 3 in year y, (tC)

No other fossil fuel is used for powering the aiaxit systems related to the Project Activity, ak al
auxiliary equipment is supplied with electric powggnerated with associated gas. Project emissions
therefore are limited to additional electric powensumption required for auxiliary equipment thea a

part of the Project Activity (principally gas hami] equipment) which nevertheless, and indicated
previously, will be generated with associated gas.

Hence,

P Ey: P EOZ,elec,y: P &C,y

And (as per the “Tool to calculate baseline, projead/or leakage emissions from electricity
consumption” (Version 01)):

PEgc, = 2 ECy,, xEFy ¥ (1+TDL, )
]

Where:

Pcoz,elecy = Project emissions from electricity consumptiloyear y (tCQlyr)

EGoy = Quantity of electricity consumed by the projelgctricity consumption source |
in year y (MWh/yr)

EFejy = Emission factor for electricity generation smurce j in year y (tCZMWh)

19 Other sources of project emissions such as emssimm leaks, venting and flaring during the resyy
transportation and processing of recovered gaass@med to be of similar magnitude in the bassitemario.
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TDL;y = Average technical transmission and distributa@sses for providing electricity to
project auxiliary gas handling equipment j imyg
i = Sources of electricity consumption in thejpob

As per the “Tool to calculate baseline, project/andeakage emissions from electricity consumption”
(Version 01), the project falls under scenario Bl€ttricity consumption from (an) off-grid fossilidl
fired captive power plant(s)”). TDL is assumed agoz

Leakage

Leakage emission is calculated as follows:

LE, =LEq., +LE.,

Where:

LE, = Leakage emissions in yea(tCO,e)

LErcy = Leakage emissions due to fossil fuel consumgiter point F in Figure 3 in yegr
(tCOse)

LEecy = Leakage emissions due to electricity consumpditer point F in Figure 3 in yegr
(tCOse)

Leakage emissions due to fossil fuel consumption

Because all associated gas is consumed on siténliie project boundary, the Project Activity does
cause any leakage due to fossil fuel consumptidsidrithe project boundary. Leakage emissionsalue t
fossil fuel consumption are zero.

Leakage emissions due to electricity consumption

Because all associated gas is consumed on sitenvlie project boundary, the Project Activity does
cause any leakage due to fossil fuel consumptidsidrithe project boundary. Leakage emissionsalue t
fossil fuel consumption are zero.

B.6.2. Data and parameters that are available atalidation: |

Data / Parameter: EF-02. Methane

Data unit: tCQTI

Description: CQemission factor for methane

Source of data used: Calculated in line with procesl and data presented in ISO 6976:
Unit Value Source

Carbon Content of Methane 12,011 kg/kmo ISO 69&hle 1

CO, Emission Factor for 44.01 kg/kmol ISO 6976: Table 1
Methane
NCV of Methane (at 25° C) 802.60 kJ/mol ISO 6978bIE 3
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Value applied: 54.834 tCOJ
Justification of the Default value suggested by the methodology applied.
choice of data of
description of
measurement methods
and procedures actually
applied :
Any comment:
Data / Parameter: ERLy
Data unit: tC@MWh
Description: Emission factor for electricity gentgoa for source j in year y
Source of data used: Methodological tool “Tool talcalate baseline, project and/or leakage

emissions from electricity consumption” (Version) 0dage 8, Option B2.

Value applied: 1.3

Justification of the For the purpose of estimation only the most corser® value is applied
choice of data of following tool recommendations.
description of
measurement methods
and procedures actually
applied :

Any comment: ---

B.6.3. Ex-ante calculation of emission reductions:

Baseline emissions

BE1 = I/F1 ’ *NC"I/RG_F,}- ' EFCOE,_-‘.{GIIMM

Where:

BE, = Baseline emissions during the period y, (tCO2e)

Vey = Volume of total recovered gas measured at péints Annex 5, after pre-processing
and before the part of the recovered gas may b arssite, during the period y, (Nm3)

NCVgg, £,y = Net calorific value of recovered gas measuregbatts F in Annex 5 during the period
Y, (TI/Nm3)

EFco2 methane = COZ2 emission factor for methane (tCO2/TJ)
Project emissions

P Ey: P EOZ,eIec,y: P &C,y

And (as per the “Tool to calculate baseline, projend/or leakage emissions from electricity
consumption” (Version 01)):

PEgc, = Z:ECPJ_J._y xEFg ;< (1+TDL, )
j
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For the purpose of estimation of project emissith@squantity of electricity consumed (EG) by the
auxiliary gas handling equipment (refinery/ies) neasured as follows: representative loads (Gas
Compressor) shall be measured by means of Poweg¥Qriality meters installed at the Variable Speed
Drivers. Smaller consumers / auxiliary loads do mte direct meter installed whereby the consumptio
has been assumed as the maximum load during apecatnditions. See also Table No. 2.

The emission factor for electricity (EF,y) is assumed as per the tool recommendation a€O3MWh.
Leakage

Leakage emission is calculated as follows:

LE, = LE.., +LEc,

Where:

LE, = Leakage emissions in yea(tCO,e)

LErcy = Leakage emissions due to fossil fuel consumgiter point F in Figure 4 in yegr
(tCOse)

LEecy = Leakage emissions due to electricity consummditer point F in Figure 4 in yegr
(tCOse)

Leakage emissions due to fossil fuel consumption

Because all associated gas is consumed on siténliie project boundary, the Project Activity does
cause any leakage due to fossil fuel consumptidsidrithe project boundary. Leakage emissionsalue t
fossil fuel consumption are zero.

Leakage emissions due to electricity consumption

Because all associated gas is consumed on sitenwhie project boundary, the Project Activity does
cause any leakage due to fossil fuel consumptidsidrithe project boundary. Leakage emissionsalue t
fossil fuel consumption are zero.

Emission reductions

Emission reductions are calculated as follows:

ER, = BE, - PE, - LE,

Where:

ER = Emission reductions in yegi(tCO.e)
BE, = Baseline emissions in yea(tCO.e)
PE, = Project emissions in yeg(tCO.e)
LE, = Leakage emissions in yea(tCO.e)

B.6.4 Summary of the ex-ante estimation of emissiarductions:
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Estimation of Estimation of
, - Estimation of Estimation of | overall emission
project activity . . 1
Year O baseline emissions leakage reductions
(tonnes of CO2e) (tonnes of CO2e) | (tonnes of CO2e) (tonnes of
CO2e)
20121281 30,825 219,035 - 188,209
tFor %rglzﬁg:gim 25,270 179,582 - 154,312
tFor %rglzﬁg:gi-m 20,146 143,279 — 123,133
tFor 02r81260_]1-g_-gi-01 16,577 117,907 - 101,330
tFor %@127?%;3%-01 14,340 101,886 — 87,546
tFor %rglzs(?ig:gim 11,601 82,466 - 70,864
tFor %rglzggg:gi-m 10,735 76,120 — 65,385
for %rgz%?ig-—gim 8,754 62,091 — 53,337
tFor Ozrgzzl(%:gim 7,218 51,195 — 43,977
1020724281 5,736 40,712 - 34,977
ggtr?r:es of CQ,) 151,202 1,074,273 — 923,071
€,

| B.7.  Application of the monitoring methodology anddescription of the monitoring plan: |

| B.7.1 Data and parameters monitored: |

Data / Parameter: VEy

Data unit: Reported as standard (Normalj ¢WNm3) at 15 °C and 1.01325 bar
(international gas reference conditions).

Description: Volume of total recovered gas measatepoint F in Figure No. 3, after pre-
processing and before the part of the recoverednggsbe used on-site, in year
y.

Source of data to bel. Mass Flow Measurement: Coriolis Flow Meter.

used: 2. Gas composition: Gas Chromatography.

3. Volumetric Flow Calculation: Flow Computer.

Value of data applied See values applied in the spreadsheet attachb&tBDD.
for the purpose of
calculating  expected
emission reductions in
section B.5
Description off In order to measure mass flow camdirsly, a Coriolis Flow Meter will b

D
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measurement methoc
and procedures to b
applied:

Isnstalled that includes the following accessori{gsCoriolis Flow Sensor, (ii
eCoriolis Flow Transmitter. The On-Line Gas Chrongaigmh sampling

equipment and the number of sampling points. Itl yilovide the gas
composition at Normal conditions. A Flow Computeill wealculate the
required volumetric flow Vy(Nm3) at Normal conditions using the mass fl
data and the gas composition measured by the Gnékas Chromatograph..

The On-Line Gas Chromatograph is complex and “stathe art” equipmen
whereby it has the lowest availability factor oétthree components used
measure the volume of gas. For this reason, ithdine Gas Chromatograg
was unavailable, the Flow Computer will be confeplito calculate using th
last valid gas composition input recorded by theostatograph. If this will
becomes unavailable for more than a month, a gapaesition sampling (on
monthly basis) will be carried out to set the amaty gas composition 3
laboratory. Results from this analysis will be disgs input for the flow
computer calculations.

The volumetric flow data will be recorded and stbrautomatically anc
continuously, firstly, at the flow computer andcerdly, as back up in th
named “Historian Server” of the electrical SCADAswm.

Monitoring Frequency:

Mass Flow Meter: Continuously
Gas Composition: Automatically,
chromatograph is available. Manually,
chromatograph was unavailable.
Volumetric Flow (Volume of total recovered gas) <ldation:
Continuously, calculated with the information pbed by the Mass Flov
Meter and Gas Composition.

on a daily basishew on-line
monthly, ihet on-line

QA/QC procedures t
be applied:

b Instrumentation will be calibrated in line withdinstry standards and releve
regulations. Maintenance will be done in accordanddh the operationa
manual of the corresponding Original Equipment Maoturer.

Any comment:

periodically following the processing and analysime required by the

D

t

LR

v

1g]
|

Data / Parameter: NCVkcry
Data unit: TJ/Nm3
Description: Average net calorific value of recaatigas measured at point F in Figure !

year y

3 in

Source of data to b

used:

eGas composition: Gas Chromatography
Net Calorific Value Calculation: Flow Computer

Value of data appliec
the purpose o

for
calculating  expecte
emission reductions i
section B.5

j See values applied in the spreadsheet attachb&tBDD.
f
)|
n

Description

of

The On-Line Gas Chromatograph sampling periodicditylowing the

measurement methog

Iprocessing and analysis time required by the egemprand the number ¢

=4

T
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and procedures to b
applied:

esampling points.

It will provide the gas compasitias input to the floy
computer that calculates the Net Calorific Value.

As explained above, if the On-Line Gas Chromatdgrajs unavailable t
sample, gas will be analyzed by an accredited &boy following the
measurement procedures established at AM0009 Y0.105 Results from thi
analysis will be used as input for the flow compuaculations.

The Net Calorific Value data will be recorded ardred automatically an
continuously, firstly, at the flow computer andcsedly, as back up in th
named “Historian Server” of the electrical SCAD/Astwm..

1°2)

D <

Monitoring Frequency:

Gas Composition: Automatically, on a daily basisew the On-Line Ga
Chromatograph is available. Manually, at least mignt if the
Chromatograph was unavailable.

Net Calorific Value: Continuously calculated witthet information
provided by Gas Composition.

QA/QC procedures t
be applied:

D

Instrumentation will be calibrated in line with imgtry standards and relevant
regulations following the QA/QC procedures estégisat AM0O009 V. 05.0.1.
Maintenance will be done in accordance with therafenal manual of the
corresponding Original Equipment Manufacturer.

Any comment:

Given the fact that calculations v done on-line and continuously by the
Flow Computer, the Baseline Emissions Calculatisnthe result of th
continuous product of the instant Net Calorific Malthe Volume of recovered
Gas available at every time and the default valuE®2 emission factor fo

methane (54.834 tCO2/TJ). The result will be tetal at the end of the period
v).

Data / Parameter: EG,iy
Data unit: MWh/yr
Description: Quantity of Energy consumed by theggmbelectricity consumption source (j)

in year (y)

Source of data to b
used:

eMain

loads (Gas Compressors) shall be measured kgansn of the
Power/Energy/Quality meters installed into the Brss (continuoug
measurement). For minor/small loads energy shalidbeulated based on th
Nominal Power Value shown on the Nameplate of edetiric motor / load.

D

e

Value of data appliec

)

See values applied in the spreadsheet attachbst8DD.

for the purpose of

calculating  expected

emission reductions in

section B.5

Description of Representative loads (Gas Compressor) shall be umehdy means of
measurement method$ower/Energy/Quality meters installed at the DsgveSmaller consumers|/
and procedures to Beauxiliary loads do not have direct meter instaldtereby the consumption has
applied: been assumed as the maximum load during operatoditons. See alsp

Table No. 2.
QA/QC procedures to Power/Energy/Quality meters dedivered with corresponding factory

h T
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be applied: calibration certificates whereby thaxgerecalibrated on a yearly basis.

Any comment: ---

B.7.2. Description of the monitoring plan: |

In order to ensure the successful implementatiod aperations of the CDM Project Activity,
PETROAMAZONAS will setup a team to oversee the iempéntation of the Monitoring Plan. This
includes making sure that proper monitoring equipimg specified and installed whereby this must go
hand in hand with the corresponding operations,somesnent, registration and maintenance procedures
(together referred to as the Monitoring Plan). T&BM Monitoring Plan will be integrated into
PETROAMAZONAS’ Operations & Maintenance Procedure.

The Monitoring Plan consists of six key elementgnigure that: i) Monitoring Plan complies with CDM
Project Activity requirements, ii) relevant data dellected, iii) data is collected based on industr
standards, iv) monitoring consistency during operat / measurement, v) proper operations and
maintenance procedures and vi) assure that isér‘isiendly” to both operators and a DEE.

A. Data collection task:

Data needs to be collected for monitoring the Rtofectivity whereby the collected data must comply
with minimum requirements as laid out in Sectiod.B. For every relevant parameter: recording and
filing instructions must be issued thereby makingesindicated parameter are recorded and registered
accordingly (physical and digital).

Measuring points F are indicated in the Annex 5esehpoints will be supplied with flow meters and
chromatographs as stated in the section B.7.1.

B. Equipment calibration task:

For each instrument used for the purposes of thil Gddnitoring Plan, a separate calibration procedure
shall be defined. This includes definition of amejevant calibration standards, guidance from eqgaigm
supplier, and accuracy of equipment and means hbifragon to ensure its compliance with the
Monitoring Plan. All measurements shall be conddcwith calibrated measurement equipment
according to relevant industry standards.

C. Mechanism for data reconciliation:

Under the Monitoring Plan, PETROAMAZONAS EP shdfiaidentify procedures, means and sources
to verify / reconcile data obtained from the meam@nt devices/procedures. For example, fossil fuel
guantity consumption needs to be crosscheckedncded or consolidated with multiple sources sush a
operators at power plants and the purchasing depattin charge of procuring diesel for the power
generation activity.

If a relative comparison between measuring dewglgeveal abnormalities i.e. out-of range valuwes
calibration will be triggered immediately.

1 Clean Energy Finance Committee, Mitsubishi UFJuBites, “GHG Emission Reduction Monitoring &
Reporting Guideline: A Practical Guideline for thplementation of the Monitoring Plan and the Reipgr of
GHG Emission Reduction”, Version E-1.0, Decembe&3&0
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D. Storing data:

According to the AM0009 — Version 05.0.1, all datdlected under the Monitoring Plan must be stored
electronically for at least 2 years after the ddthe corresponding crediting period. In ordemnieet this
obligation, PETROAMAZONAS EP shall establish theame of storing the data (with corresponding
back-up system) to ensure that the data can besagt&hen required.

E. Emission reductions calculation and reporting:

A calculation and reporting format must be predgisthed whereby, by feeding in the corresponding “o
line” data (data collected on a continuous basierefty operators can see and evaluate trends and
historic data), accurate and relevant creditingrimiation can be obtained. The previous not ordyces

the margin of error (either operating, measurememilculation errors) considerably but also alldies
stakeholders to get direct consolidated informagfom-line”) required for the reporting and ver#iton
process. To support this activity PETROAMAZONAS EPimplementing an integrated SCADA
(Supervisory Control and Data Acquisition) system.

PETROAMAZONAS will install all necessary meters aménitoring equipment and software to secure
that all relevant data is collected, stored, preedsand communicated accordingly. The calculation o
emission reductions can be performed efficiently accurately using spreadsheet applications.

F. Training program and procedure compliance:

Prior to implementing the Monitoring Plan, it is portant to develop a training program and an
Operations Manual for operators and Project Agtiitipervisors. Employees at the sites of the Broje
Activity shall be trained and equipped to perfohmit activities in line with monitoring requiremsrto
ensure that relevant and accurate emission redudtita collection and processing takes place.

The data will be “on-line” and stored at CPF’'s &RF's SCADA system. Additionally the information
will be stored at PETROAMAZONAS’ headquarters initQu Data will be stored in compliance with
monitoring requirements.

G. Management structure for the implementation ofrtlmaitoring plan:

A CDM Project Manager will be responsible for sttutng and overseeing all the data collection
activities, measurements, calibration and reporimdine with the Monitoring Plan for the Project
Activity. A specific work / reporting flow diagramwill be developed indicating which parties needbéo
involved and to what degree for each activity. Tigrre below provides a preliminary graphical
representation of the Management Structure fointipdementation of the Monitoring Plan:
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OGE/Maintenance Officer

CDM Project Activity

Field Data
collectors

lay OGE/Maintenance Supervisor

OGE/Maintenance MONITORING
Manager REPORT

. F Y -

R iled data set CDM Specialist

{a) National & local

regulations regardingto
gas flaring.
(b) IPCC guidelines

! |

OTHER
SUPPLIERS SOURCES VALIDATOR

Accounting Supervisor

Purchasing Officer

Figure No. 4: Schematic illustration of the managemnt structure for the implementation of the monitoring
plan

The CDM Supervisor is responsible for making surat teach party understands and abides by the
procedures laid out in the Monitoring Plan. Addlitlly, after verifying that collected relevant alas
accurate, this is processed accordingly to isseeMbnitoring Report. Apart from monitoring and
auditing internal activities and procedures to essccurate reporting he must also monitor external
factors, such as regulatory issues, that could haveimpact on the CDM Project Activity and
corresponding Monitoring Plan.

The OGE Project Director or Maintenance Managel igiliew the whole process before approving and
formally issuing the corresponding Monitoring Repor

B.8. Date of completion of the application of the &seline study and monitoring methodology and
the name of the responsible person(s)/entity(ies):

This Baseline Study was completed on tffecf October 2009 using methodology AM0009 Version
05.0.1 was used. The Baseline Study was prepardtbuse” by Berend van den Berg (Project Director)
and David Neira (CDM Specialist).
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10 years

\ C.2. Choice of the crediting periodand related information:

\ C.2.1. Renewable crediting period:

\ Cc.2.1.1. Starting date of the first crediting period:

Not applicable

\ c.21.2. Length of the first_crediting period

Not applicable

\ C.2.2.1. Starting date:

01.01.2013

\ C.2.2.2. Length:

10 years
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SECTION D. Environmental impacts

D.1. Documentation on the analysis of the environmentalmpacts, including transboundary
impacts:

The Project Activity is regulated under the follagienvironmental legal framework:

» “Law on Environmental Management”

» “Law on Prevention and Environmental Contaminat@amtrol”

» “Environmental Rules and Regulations for Electri&ativities”

» “Unified text on Secondary Environmental Legislatigparticularly the book VI and its respective
annexes / specifications applicable to the elattrszctor”.

The Power Generation Systems fall under the Enmeoal License N° 044, 042 y 075, respectively.

Additionally, during the year 2008 the Environménta&cense N° 014 was issued for the New Power
Plant running on crude oil in EY whereby this psgeequired new Environmental Impact Assessment
(EIA) that was concluded and published on th& 80May 2008 by Communication DE-08-1070 issued

by the “National Electricity Council” (CONELEC).

With the objective to ensure compliance of PETROARDNAS EPs’ environmental management
procedures with the requirements laid out in theviEbonmental Rules and Regulations for Electrical
Activities” (Articulo 13 y Articulo 37, Literal b)PETROAMAZONAS EP is subject to periodical

Environmental Audits (referred to as “Auditorias Bientales Internas (AAI)”) by the Ministry of

Environment. In line with this requirement, an &uwdas done in March 2009 for the environmental
management procedures related to power generatimitias in Block 15 in 2008.

The environmental audit focused on operational tmmd of the auto-generation system and the
surrounding areas by measuring and analyzing senifonment impacts, condition of power
generation equipment and related infrastructurd, @otential environmental impact. By means of site
visits and corresponding monitoring, air qualityagnetic fields, noise level, etc. were measured and
quantified. Further analysis was then undertakedetermine compliance of PETROAMAZONAS EP
operations with applicable environmental normstiier electric sector.

D.2. If environmental impacts are considered signi€ant by the project participants or the host
Party, please provide conclusions and all referensdo support documentation of an environmenta
impact assessment undertaken in accordance with thgrocedures as required by the host Party:

In line with the terms of reference issued by CORELfor environmental auditing, the following
parameters were monitoréd

» Discharge of effluents

» Solid Waste Management

* Emissions

* Air Quality

12 ENTRIX “Internal environmental audit to currentvper generation systems at Indillana, Limoncocha and
Yanaquincha and Eden Yuturi Field”, March 2009.
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* Noise Level
» Electromagnetic fields
» Social aspects

During the environmental auditing process, 108 #temere reviewed whereby 94.4% of the reviewed
items were found to be in compliance, which demanss that in general PETROAMAZONAS EP has a
very acceptable level of environmental managemérticularly concerning to health, safety, tragmin
procedures, equipment and response capacity togemmes PETROAMAZONAS EP scores above
average.

* Air Emissions:

As result of the fieldwork, certain problem arearevdetected concerning air emissions. The mongori
results show that of the 301 sources monitored ¥PP118.60% exceed the established limits whereby in
EY, of the 64 sources monitored, 31.25% exceedithits. The Project Activity will play an important
part in improving the air pollution from the Blods and Block 31. PETROAMAZONAS EP carries out
scheduled and preventive maintenance accordirget®perations Manuals of the OEMs.

* Noise Levels:

The noise level within the facility boundary limidemply with regulatory norms whereby the noiseelev
to which the workers are exposed is not high. énegal workers seldom enter the power generation
engine hall (where most of the noise is concerdjadad in these cases only for short periods of &md
with required personal safety equipment and eaeption.

However, with the regards to noise impact outsigefacility boundaries it was determined that éerta
noise mitigation work is required. Part of the Wwoonsists in installing additional silencers imiasg with
existing silencers and installing noise absorpti@ls to mitigate noise from the engines. Additity,

in ILYP most of the gas generating equipment wdllibstalled in noise mitigation enclosures.

e Social Aspects:

The audit concludes that there is a good level ashgliance in terms of social aspects. The report
concludes that PETROAMAZONAS EP has complied witie terms and conditions laid out in
community agreements in the areas of influencénefBlock 15 and Block 31, and that no breaches of
compliances have been registered. Nonethelessgpoet recommends for PETROAMAZONAS EP to
disclose more openly the content of the agreeniemkace to the local communities, thereby helpimg
communities to understand the scope and timelihdgemgreements.

The recommendations laid out in the audit repcetgeared towards improving specific environmental
management aspects such as air emissions and agp@dts. The OGE Project should be considered as
an important means to mitigate environmental imgach as air and noise emissions. Nevertheless, th
recommended corrective actions outlined in the Emvnental Audit, must be implemented within the
indicated timelines with the clear objective to mame the listed breaches in compliance.

As indicated above, the Project Activity will mitite two key issues addressed in the Audit Report,
namely:
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Air Quality: the air quality will improve signifently when optimizing flare gas for power
generation, namely, not only will flaring be reddde the minimum but using associated gas as a
fuel for power generation, but, air emissions athsas lower when generating with gas then with
liquid fuel.

Noise Impact: Centralizing power generation thtougstallation of new power distribution
networks will reduce the number of power generatioits.
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| SECTION E. Stakeholders'comments |

\ E.1. Brief description how comments by local stakeholderhave been invited and compiled: \

With the objective to get corresponding feedbaaknfrnational and local stakeholders regarding the
Project Activity, PETROAMAZONAS EP established argaaign to disclose and communicate the scope
and objectives of the Project Activity putting s@gcemphasis on the potential to mitigate Climate
Change. To raise the awareness of the Projeatiycits scope and objectives, and subsequertitgin
feedback, PETROAMAZONAS EP used various instrumevitereby the first tool was publishing the
PIN on its website.

Local written media, such as corporate news magairdustry- and environmental magazines and
national newspapers, were also used to create agsm®f the Project Activity.

Additionally various platforms were used to preséet Project Activity on the National and Interoatal
scene such as:

e Carbon Expo 2009 in Barcelona Spain.

e Latin American Carbon Forum 2009 in Panama City.

* Qil&Power Conference in Quito Ecuador in 2009.

Throughout the whole process the Project Activitgs hbeen presented to all the corresponding
Government Entities such as the President of thmuBl& of Ecuador, the “Ministry of Non-Renewable
Natural Resources”, the “Ministry of the Environrtierthe “Ministry of Finance”, the Ministry for
Planning and Development”, SENPLADES; PETROECUAD@R,

Finally, PETROAMAZONAS EP presented the Projectivitt to various local stakeholders with the
purpose of giving them a chance to voice their eame and opinions. Two separate meetings were
conducted at Limoncocha on 27/01/2010 and at Edemrivon 28/01/2010 project sites. During these
meetings it was agreed upon that frequent meesihgald be held to keep the local stakeholder update
on the Project Activity. The local stakeholderdhis case consisted of:

» Leaders of all Communities in the area of influence

* Representatives of Indigenous associations.

* Local authorities.

e Other key figures such as teachers, doctors, etc.

E.2. Summary of the comments received: \

In general the Project Activity was positively reegl by both local- and national stakeholders,dirg
due to the fact that they perceived that the Projetivity will provide a positive impact on global
climate change.

On a national level the Project Activity has beeoognized as a project of “National Interest” wihgre
periodic updates need to be given to the Presidkitite Republic of Ecuador. Part of this exercise
consist of updating information on the website lo¢ tSIGOB (System for Democratic Governance)
http://www.sigob.gov.ec/metas/main/consulta/defagfiwhereby most of the information is available to
the public and certain specific information avaliéabnly to authorized authorities.
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The response from the local stakeholders was alsibiye since they perceive the flare as a thie#teir
health and, most of all, they are very positivewttibe noise mitigation plan that is an integrat joé the
Project Activity. An extensive presentation wagegi to the local Stakeholders whereby they werergiv
the opportunity to also express their concernsrasdmmendations. Below we lay out the key issues
pointed out by the Local Stakeholders:

* Local Stakeholders want to get an update on the&rActivity on a periodic basis.

« They would appreciate it if the Project Activityatso presented in the schools.

* To the local Stakeholders it is essential thatth® extent possible, local labor is used for the

Project Activity.

E.3. Report on how due account was taken of any commentsceived: \

The stakeholder dialogues served the purpose aticgea platform through which stakeholders can
continue interacting with PETROAMAZONAS EP regaglitheir concerns and questions regarding the
Project Activity. The Project Activity was lookegbon positively by the stakeholders, and this natés
PETROAMAZONAS EP to put emphasis on the followisglies:

* Use the Project Activity as a platform to engagthuhe local stakeholders on a continuous basis.

« Engage the company to evaluate the option of reggr@ certain percentage of CDM- based
income to finance local sustainable community potsje

« Affirm its commitment to transparency in its comnuations with the local stakeholders.

« PETROMAZONAS is committed, as it has always beensding local labor where possible.

Participant lists, minutes of meeting, photograpkigorts, etc. from the stakeholder meetings weesl u
to document the proceedings.
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Annex 1
CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY
Organization: PETROAMAZONAS EP
Street/P.O.Box: Av. Naciones Unidas E7-95 y Av.l@eShyris, Edif. Banco del Pacifico, Pigos
3,4y5
Building: Banco del Pacifico
City: Quito
State/Region: Pichincha
Postcode/ZIP:
Country: Ecuador
Telephone: (+593 2) 29 93 700
(+593 2) 29 93 701
FAX: (+593 2) 29 93 700
(+593 2) 29 93 701
E-Mail:
URL: WWW.petroamazonas.ec
Represented by: Berend van den Berg
Title: Project Director
Salutation: Mr.
Last name: Van den Berg
Middle name:
First name: Berend
Department: The Power Optimization Project (OGEETROAMAZONAS
Mobile: +593 9 97 24 103
Direct FAX: +593 2 29 93 701
Direct tel: +593 2 29 93 700/ +593 2 24 67 50(BLB
Personal e-mail: berend_vandenberg@petroamazonas.ec
Organization: Wartsila Finland Oy
Street/P.O.Box: John Stenbergin ranta 2
Building:
City: Helsinki
State/Region:
Postcode/ZIP: 00120
Country: Finland
Telephone: + 358 10 709 0000
FAX: +358 10 709 5710 (Attn. Legal Counsel, WDFS)
E-Mail:
URL: www.wartsila.com
Represented by: Tim Williams
Title: Legal Counsel
Salutation: Mr.
Last name: Williams
Middle name:
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First name:

Tim

Department:

Mobile:

Direct FAX:

Direct tel:

Personal e-mail:

Tim.williams@wartsila.com

Organization:

Tricorona Carbon Asset Management ite

Street/P.O.Box:

50 Raffles Place #35-01

Building: Singapore Land Tower
City: Singapore
State/Region:

Postcode/ZIP: 048623

Country: Singapore
Telephone: +65 6499 1288
FAX: +65 6499 1299
E-Mail: co2@tricorona.se
URL: www.tricorona.se
Represented by: Moe Moe Oo
Title: Managing Director
Salutation: Mr.

Last name: 0o

Middle name: Moe

First name: Moe

Department:

Mobile:

Direct FAX:

Direct tel: +65 6499 1281

Personal e-mail:

moe.oo@tricorona.se
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

Not applicable for this Proposed Project activity.
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Annex 3
BASELINE INFORMATION
National Circumstances
Background

Although Ecuador is a crude oil exporter, natiadihing capacity of fossil fuels does not supplyrent
demand. The general refining statistics show elditof 62.9 million barrels of derivatives produdag
the refineries in 2006 consisted of 15.6% Fuel#3i] 19.2% Diesel #2, 18.1% Gasoline’s, 3.4% LPG,
25.1% other, and 18.7% correspond to residues.

The produced diesel has a high sulfur content, wvhat only generates accelerated deterioratiomef t
equipment but also results in a higher environmeimipact. The LPG production is limited, which
consequently forces Ecuador to import this fuainet internal demand. As LPG is sourced from open
markets cost are elevated which prevents the bipildf any material reserves to mitigate contingesici

The internal supply does not meet the national deihfar high-octane naphtha and diesel fuel and
subsequently these fuels have to be imported atnational prices. Given the imbalance between
internal demand and refining capacity, the couhtigt to purchase 25.9 million barrels of derivatethe
year 2006 and only exported 13.6 million barrelaifty HFO) with unfavorable price differential3.

The average cost of imports in the year 2007 wa$/BBI versus an export price of 55.8 $/bbl. This
result has a direct negative impact on the detigatiade balance, which tilted this toward negative
values. Fuel imports between the 2004 and 20@8ettUSD 4.255 million while exports of crude oil
derivatives over the same period totaled USD 1#ildon leaving a deficit to PETROECUADOR of
USD 2.851 millions, a trend that has continued ianckased3

As indicated in the Strategic policies to change the energy matrix, 898”3 *""* associated gas is a
key energy source that has not been properly tappEduador. It is estimated that around 1.25iamill
cubic meters of associated gas have been flaretbduéack of pipelines, compression facilitiesd @as
treatment plants and, due to a general lack ofdamtl commitment.

13 Former Ministry of Energy and Mines, “Energy Agern2007-2011: Towards a sustainable energy systéme
2007.
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Chart No. A3.1: Historic trend of diesel imports inEcuador (2004 -2006)
Source: Agenda Energética 2007 - 2011, 2007.

Utilization of associated gas in Ecuador is hinderg lack of incentives in The Hydrocarbon Law and
general shortage of funds, which leads to availalylds being channeled to oil production projects.

Lack of funds and infrastructure to develop natgas reserves or capture associated gas has coedrib
significantly in Ecuador’s trade deficit. For exdmmatural gas could provide an alternative toartgd
LPG, which is mostly used for residential cookingdaheating. In addition, increased natural gas
production could supply more gas-fired power plargplacing diesel, bunker C or crude oil genesgitor
Figure No. 6 presents the main sources of energfdunador, illustrating that natural gas and/or
associated gas accounts only for a small shareppiiyin the country’s energy balances.

PRIMARY ENERGY SUPPLY PRIMARY ENERGY SUPPLY
1970 2006

5% 3% 3%

/] on
I sUGAR CANE PRODUCTS
79% 1 woop
' [ HvproenerGY
[ naTuRALGAS

50%

39%

2% 4%

Fig. No. A3,1: The Ecuadorian Energy Matrix (19702006)
Source: Ministry of Electricity and Renewable Enery, “Politicas y Estrategias para el Cambio de la Maiz Energética en el Ecuador”,
May 2008.

Local Petroamazonas Circumstances

As of October 2008 Petroamazonas operated 24 agsogas generators. In February 2009 only 12 (and
only 11 early in March 2009) are left in operatian within 5 months time 50% of generators wekeita

out from operation. A projection was made basedhistorical data which shows that most probably no
associated gas power generators would be in operati June 2009, please refer to “Trend Gas
Generation Units PAM.xIs” and the graph “Trend Generators PAM” below. The reason farch a
rapid decrease of power generation based on atsibgjas is very high unreliability and instabilitfthe

14 Energy Information Administration (Official EnergStatistics from the U. S. Government), “CountryieBr
Analysis: Ecuador Energy Data, Statistics and Asialy Oil, Gas, Electricity, Coal”, April 2008.
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equipment. Critical deteriorating technical coraitiof equipment which used associate gas priongo t
Project Activity is confirmed by several third-padrganizations which inspected the project sipsase
refer to “Certification ARCOLANDS Waukesha.pdf’, i&tomer Copy- Work report Oxy _Wartsila
document_.pdf", “Scrapped Gas Generators beforge@rdctivity.pdf’, “TECNA previous Project
Activity ILYP 2008.pdf”. Finally, prior to the Pregt Activity Petroamazonas had clear intention to
replace all gas power generators with more relialle easier operated diesel and crude oil generator
and invested nearly 50 million USD into such eqwepin please refer to “POs Diesel Power Generation
Units ILYP.pdf", “POs Crude Oil Power GenerationitdrEPF.pdf”.

Trend Gas Generators PAM

Units
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Annex 4
MONITORING INFORMATION

Not applicable
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Annex 5
BACKGROUND INFORMATION ON PROJECT ACTIVITY

In order to avoid misunderstanding of informatiarthis annex, please note that all equipment wisighhown in charts below for the situation priothe
project would have been taken out at least by 2008 in the absence of the project activity. Ineotlvords, in the baseline all associated gas woeld
flared and the equipment existed and utilized aatett gas prior to the project implementation wdwdgte been scrapped and replaced with diesel ade cr
oil based equipment. Critical deteriorating techhaondition of equipment which used associatepgias to the Project Activity is confirmed by seaér
third-party organizations which inspected the prbgates; please refer to “Certification ARCOLANDMFukesha.pdf”, “Customer Copy- Work report Oxy
_Wartsila document_.pdf”", “Scrapped Gas Generd&efsre Project Activity.pdf’, “TECNA previous PraeActivity ILYP 2008.pdf". Moreover,
according to the historical information (pleaseerdd “PAM Timeline for the replacement of old geaters”) for the period from October 2008 to Felbyua
2009 (so, just in 5 months) more than 50% of assedigas power generators were taken out frompgleation due to technical faults. Finally, priothe
Project Activity Petroamazonas had clear intentmreplace all gas power generators with morelidiand easier operated diesel and crude oil gemera
and invested nearly 50 million USD into such equepmplease refer to “POs Diesel Power GeneratiotsULYP.pdf’, “POs Crude Oil Power Generation
Units EPF.pdf”.

It should be noted that project implementation ®is®f three main phases. Where the first phadades the recovery and adaptation of gas equipment
existed prior to the Project Activity and that sspible and/or reasonable to overhaul; this equipinehe absence of the project would be scrappéeast
by commissioning of the first unit of the Projeattiity or even earlier. Phases 2 and 3 includ&ltegion of new equipment with the purpose ofizdition
of all associated gas available in the fields.

For more details on that please refer to the Se&iof the PDD and to the table below.
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STATUS POWER GENERATION WITH GAS PRIOR TO AND AS A RESULT OF PROJECT ACTIVITY |

This table includes information about all gas based generators which are used in the project activity i.e. installed before the project and overhauled (kept running) due to the project and newly installed.

Planned
Operating
Capacity as Capacity
Existing or of the after the
new as of the Nominal project project
project activity Capacity start date implement
No. |Model ITAG |ocation start date (kw) (kw) Phase ation (kW) |Observations
MG 102, MG 103 and MG 301-3 were purchased second hand by previous operator (OXY) whereby
1|VHP 7100 MG 102 CPF Existing 1 000 - 1 800 |they found out that these engines originally were designed to run on diesel and had been cowerted to
gas engines. These engines were NOT operational when the Project  Activities started and
2|VHP 7100 MG 103 CPF Existing 1000 - 1 800 [were stationed 2 x Laguna and 1 x Jivino A (NOT ope  rational). Considerable investments were
made on the part of PAM to get these engines operational (we have contract documents supporting the|
3|VHP 7100 MG 301-3 CPF Existing 1000 - 1 800 |total amount of investment requiered to put these units into operations). The MG 101-9 was operating
but only at 300 kW whereby it was at the point of coming to a halt and would be definitely scraped by
4|VHP 7100 MG 101-9 CPF Existing 1 000 300 1 800 [June 2009.
5|GE320 GE320-GP 1 |CPF New 1000 - 2 800 | These have been contracted under the Project Activity whereby PETROAMAZONAS holds a purchase
6|GE320 GE320-GP 2 [CPF New 1000 - 2 800 |option.
7|GE320 GE320-GP 3 |CPF New 1000 - 2 800
8|GE320 GE320-GP 4 |CPF New 1000 - 2 800
9|GE320 GE320-GP 5 |CPF New 1000 - 2 800
10|GE320 GE320-GP 6 [CPF New 1 000 - 2 800
11{GE320 GE320-7 CPF New 1000 - 3 800 |PETROAMAZONAS is in the process of purchasing these (most probably through a lease agreement
12|GE320 GE320-8 CPF New 1000 - 3 800 |with a purchase option).
13|GE320 GE320-9 CPF New 1000 - 3 800
14|GE320 GE320 - 10 CPF New 1000 - 3 800
15{VHP 5900 MG 2101-1G Limoncocha Existing 750 250 1 600 |These six power generation units were operating und er extreme critical deteriorated
16{VHP 5900 MG 2101-2G Limoncocha Existing 750 250 1 600 |conditions whereby PETROAMAZONAS was in the process of replacing these with diesel power
17{VHP 5900 MG 2101-3G Limoncocha Existing 750 250 1 600 |generation equipment (part of the USD 17,000,000 used to purchase diesel generators). It is important
MG 2101-4G** / to point out that the MG 21014G (future MG 2101-16G) suffered a fatal damage and is being replaced
18| VHP 5900 (fatal damage) 16 G Limoncocha Existing 1000 250 3 800 |by a new engine. All these engines would definitely be scrapped by June 2009 in the absence of the
19{VHP 5900 MG 2101-5G Limoncocha Existing 750 250 1 600 |project.
20| VHP 5900 MG 2101-6G Limoncocha Existing 750 250 1 600
21|VHP 7104 MG 2101-11G  |Limoncocha New 1200 - 1 960 |None of these were in place prior to the Project Activity whereby the MG 2101-14G and 15G will
22|VHP 7104 MG 2101-12G  |Limoncocha New 1200 - 1 960 |replace the MG 2101-9G and 10G which are NOT suitable for asociated gas.
23[VHP 7100 MG 2101-13G__ [Limoncocha New 1000 - 2 800
24|VHP 7100 MG 2101-14G Limoncocha New 1000 - 2 800
25|VHP 7100 MG 2101-15G Limoncocha New 1000 - 2 800
26|GE 320 GE320- 11 Yamanunka New 1 000 - 2 800 [See observation GE320-7, 8, 9 and 10.
27|GE 320 GE320 - PAM 1 |Yamanunka New 1000 - 2 800 |Were purchased by PETROAMAZONAS whereby the generators in Yamanunka entered into
28|GE 320 GE320 - PAM 2 |Yamanunka New 1000 - 3 800 |operations in 2010 and the ones in Paka Sur will enter into operations in 2011.
29|GE 320 GE320 - PAM 3 [Paka Sur New 1 000 - 2 800
30|GE 320 GE320 - PAM 4 [Paka Sur New 1 000 - 2 800
X - These engines were operating with asociated gas without propper gas treatment and were at a point of
31/18V34SG ZAN 103 Eden Yuturi Existing 4500 2500 3 3 600 having to be taken out of senice. Today a large investment is being made to install i) compressors, ii)
32|18v34sG ZAN 105 Eden Yuturi Existing 4500 2500 3 3 G00 |Separators, iii) gas treatment plan and iv) gas storage. Bear in mind that Wartsila indicated from "day
one" to the previous operator that these engines were NOT designed to run on asociated gas.
33|18V34SG ZAN 107 Eden Yuturi Existing 4 500 2 500 3 3 600 |These would definitely be taken out by June 2009.
34|18V32LN ZAN 100 Eden Yuturi New 5 000 - 2 4 000 [These are crude engines that are being conwerted to gas / crude engines whereby part of the payments
35[18V32LN ZAN 102 Eden Yuturi New 5 000 - 2 4 000 |will be made with the income from CERs.
36|18V32LN ZAN 104 Eden Yuturi New 5 000 - 2 4 000
37|18V32LN ZAN 106 Eden Yuturi New 5 000 - 2 4 000
Total 62 650 9 300 50 120 80%
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Central Processing Facilities (CPF)

Baseline Scenario CPF 1VHPT 100
Gas Handling: 400 kW

= Re-engineering Gas Handling Facility

= Install additional Gas Compressi
Capacity.

= Install Treatment System.

= Incorporate Gas Storage Facility
compensate gas delivery fluctuations.

Electric Power:

= Install Gas Power Generation System

= Incorporate Centralized Power Distributi
System (13.8 kV) including Substations.

= Convert engine driven pumps (burni
diesel) to electric motor driven pumps

= Transmission lines to Jivino B, Jivino

Itaya, Limoncocha, Palmar Oeste ar

Yanaquincha

=

[~

1=

=

GAS

(Lm 5 |
Lompression

This set-up was not functioning properly and in extreme deteriorated conditions.

All previous gas generators had been taken out of operations {replaced by

diesel generators) with only one gas engine left running occasionally at 300 - 400 kw/.

CDM Project Scenario CPF

Disclaimer: Certain variations may apply

Pre caoler Additiana After coaler /

/ Scrubbers Scrubbers

Scrubber

Pre cooler

''''''''''''''''''' i Metering
By pass CO2 Point

4 % YHP7100 800
kidi= 4 MW

6 x GE3Z0 800
kN = & MW

3 x GE3Z0 800
ki = 4 MW

Gas from
Limoncocha
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Limoncocha Processing Facilities (LPF)

Gas Handling:
= Re-engineering Gas Handling Facility
= Install Gas Treatment Equipment
= Install additional Gas Compression Capac
= Incorporate Gas Storage Facility

Electric Power:

= Upgrade Existing Power Generation Faci
(6 x VHP 5900 en extreme deteriora
conditions).

=Install  Additional
Capacity

= New Centralized Power Distribution Syste
(13.8 kV)

= Substations

= Convert engine driven pumps (burni
diesel) to electric motor driven pumps

= Transmission line between CPF a
Limoncocha

= Transmission lines between Limoncoc
and Yamanunka

Power Generatio

:

Baseline Scenario Limoncocha (LPF)

GAS

—

L » Toflare

>

Approx. 3.6 MW

City

* 6 x VHP 5900 gas power generation units (generation 250 kW each) were
in extreme deteriorated conditions (one was scrapped lately due to a
ity mechanical failure) whereby PETROAMAZONAS was in the process of
ed replacing gas power generation units with diesel power generation units

*The existing set-up did not guarantee a stable power supply

n

M

CDM Project Scenario Limoncocha (LPF) rreated gas

(to CPF)

g Disclaimer: Certain variations may apply

nd

Scrubber

After cooler

e
N s
< IE

Pre cooler

ha GAS >

Gas
Storage

LPF 11 MW

g Compression

Additional
compression

F

Treated gas
(to Yamanunka)
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» Paka Sur
Gas Handling:
= Install Gas Compression System
= Install Gas Handling / Treatment System
= Install Gas Storage Facility Baseline Scenario Paka Sur {PKSA)
Electric Power:
= Upgrade Existing Power Distributig
System GAS
= Install Power Generation Capacity i
Toflare
CDM Project Scenario Paka Sur (PKSA)
Disclaimer: Certain variations may apply
Pre Coaler After cooler
Scrubber Comprassion i E\E ?;Dr\fﬁu

GAS
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« Eden Yuturi Baseline Scenario Eden Yuturi (EPF)
. Generation Plant (CGE)
Gas Handling:
=Install Gas Handing (Compression an s 4y 18v32LN 6.0 MW = 30.0 MW (Crude oil).
Treatment) System * 3y 18V3IASG 2.6 MW = 7.2 MW (Gas) SG en.gines NOT suitable to run on
= Low Pressure Gas Gathering and Handli Betpeisted oas
System o 4% 16W32LN 7.5 MW = 30.0 MW (Crude oil)

= Install Gas Storage Facility

Electric Power:

e Install Gas Treatment and Upgrade
engines to allow for power generation w
associated gas.

* Convert Crude Engines to Gas / Cruc
Engines

V2]

CDM Project Scenario Eden Yuturi (EPF)

—*

Disclaimer: Certain variztions may apphy

Pre Cooler  Scrubher

3% 18%345G 4,55 MW = 13,5 MW

Pre Cooler Scrubber Scrubber

Compression

Gas/Crude ail Gen Sets
4 18%32 LM 5 MW = 20 MW




) PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 [\FIOE
a2 ~

CDM - Executive Board page 71

Baseline Scenario Yamanunka (LIMNK])

» Diesel generation {No generation with gas).

CDM Project Scenario Yamanunka (LMNK)

Disclaimer: Certain variations may apply

F 3 GE320
o » 1000 kW =
3 MW

GAS fram Limoncocha



