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Motivation and objective;

Economic analysis of investment projects a
Petrobras;

Projects in the E&P area;

Progride-@RISK integration;

Analyses with Progride-@RISK integration;
Refining and logistics projects;
PLANINV-@RISK integration;




Motivation and objecti

PETROBRAS

o Motivation:

The new Petrobras System Corporate Systemati
for Investment Projects requires that a
Investment projects be evaluated with regard t
their economic risk;

0 Objective:

Present the corporate systems used in th
conventional economic analysis and th
adaptations which allow their integration wit
@RISK In order to carry out the risk analysis;




omic analysis of investme

projects at Petrobre
PETROBRAS

o Principal risks modeled:
- Production of oil and natural gas;
- Demand for derivatives;
- Prices of commodities;

Changes in CAPEX;

Changes in OPEX;

Date of beginning of operation;
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o Principal risk indicators observed:
- Expected NPV,
- NPV standard deviation;
Negative NPV probability;
VAR@95% of NPV;
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PETROBRAS

0 Progride System:

- Corporate system developed by E&P, with a
Excel interface and sub-routines in C++;

- Modeling of oll currents (prices and spreads);
- Modeling of taxes (IR, royalties, PE, etc);

- Internal calculation of depreciation, residua
values and economic life of the project;

- Conventional sensibility and risk analysis;
- Internal calculation of economic indicators:




&P projects (exploration a

productio

0 Progride System :

- Handles multiple dependent projects within th
same concession (base project plu
complementary projects);

- Handles anticipated production projects (wit
“negative” future production);

- Handles OPEX reduction projects (with “negative
OPEX In the future);
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PETROBRAS

0 Principal entry data of conventional Progridi
analysis:

- Discounted (cash) flow rate, inflation rate an
exchange rate;

- Commerciality and beginning of operation dates;
- Tax rates and depreciation time,
- Oill current;

- Production curves of oil, natural gas, and of wate
production and injection ;

- CAPEX (drilling, completion, surface installations
collection, oil flow, and others);

- OPEX (fixed cost, variable cost unit values, cos
of abandonment);
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productio

0 Principal entry data of Progride risk analysis:

- Probabilistic production curves of oil, natural gas
and water production and injection;

- Unit production operational capacity;

- Distributions for deviations in each CAPEX an
OPEX component ;

- Distribution for beginning of operation date;
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0 Principal results of the Progride conventione
analysis:
- NPV, IRR and project return time;
Best date for project abandonment;
CUP(?) composition;
Financial exposure;
o0 Principal results of the Progride risk analysis:
Expected NPV of project;
NPV histogram of project;
NPV dispersion measures of project;
Probabllity of negative NPV,
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o Limitations of Progride:

- Internal risk analysis in C++, without access t
orobabllistic scenarios generated,;

- Does not accept projects in partnership;

- Does not accept integrated projects with multipl:
concessions;

- Does not accept shared infrastructure projects;




Progride-@RISK integratia

Example — definitic
PETROBRAS

0 An example of an integrated developmern
project of multiple concession production:

- Development of the production of two differer
concessions (independent productions);

- Investment in 1 shared production oil flow un
(shared CAPEX);

- Individual treatment of each concession with th:
ANP (National Petroleum Agency) (area ren
royalties, independent PE[?] and R&D);
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Progride-@RISK integratia

Example — difficultie

o Multiple concessions — difficulties:

Risk analysis should be part of the integrate
oroject;

Progride does not accept risk analysis wit
multiple concessions;

There are risk factors shared by the concession
(prices, CAPEX deviations) and independent ris
factors (production and dates of beginning c
project);

Some costs should be treated individually fc

each concession (area rent, royalties, PE[?] an
R&D);

Some types of depreciation should be treate
iIndividually for each concession (wells);
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Progride-@RISK integratia

Example — solutic

o Multiple concessions — solution:

Use 3 separate Progrides (concession A
concession B and integrated project A+B);

Model probabilistic scenarios in @RISK for th
shared risk factors (prices, CAPEX deviations
and for the Iindependent ones (production an
date of beginning of operation);

Execute Progride conventional analysi
Individually for each concession, using th
probabilistic scenarios as entry data;

Exit data of Progride conventional analysis c
each concession form the probabilistic scenari
(production, revenue, CAPEX, OPEX, fiscal cost
and depreciation);



Progride-@RISK integratia

Example — solutic
PETROBRAS

o Multiple concessions — solution :

- Determine the probabilistic scenarios for th
Integrated project A+B, through the sum of th
values of both concession scenarios (productior
revenue, CAPEX, OPEX, fiscal costs an
depreciation);

- Execute a conventional Progride analysis for th:
Integrated project A+B, using the integrate
probabilistic scenarios as entry data;

- At the exit of the conventional Progride analysis
monitor the desired risk Indicators of th
Integrated project A+B;




= Progride-@RISK integratia

PETROBRAS

@RISK
models
(independent)

-ﬁ?‘f‘o%“‘éfhilistic — Probabilistic
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Concession A (independent)

Probabilistic
scenarios
(Concession A)
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PETROBRAS
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PETROBRAS
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Progride-@RISK integratia

methodoloc
PETROBRAS

0 3 Stages:

- Model and generate probabilistic scenarios fc
the risk factors;

- Link Progride conventional analysis to th
probabilistic scenarios generated,

- Execute analyses of each Progride in @RISK;

o 2 Functions:

- RiskCurrentlter:
- Offset;

o 1 Macro:
- VBA Command SendKeys to execute Progride;




Progride-@RISK integratia

methodoloc
PETROBRAS

0 3 Stages:

- Model In @RISK and generate probabilisti
scenarios for the shared and independent ris
factors;

- Link the entry data of the conventional analysis c
each Progride to the probabilistic scenario
generated In @RISK, using the Offset an
RiskCurrentlter functions;

- Execute the conventional analysis of eac
Progride individually in @RISK, calling the macr:
which executes the Progride conventione

analysis after each @RISK iteration;




Progride-@RISK integratia

methodoloc
PETROBRAS

o 2 Functions:

- RiskCurrentlter(): function of @RISK Statistics
which returns to the current iteration of th
simulation current;

- Offset(ref,Y,X,,): Excel function, which returns th:
value of a cell displaced Y rows and X column
from an initial reference;
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methodoloo

PETROBRAS

o 1 Macro:

- @WRISK: Run an Excel macro after eac
iteration’s Recalc;

- VBA Macro: SendKeys "%PX", True
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Benefi
PETROBRAS

0 Progride-@RISK Integration — Benefits:

- Permits the compartmentalizing of probabilisti
scenarios for risk factors common to the project
being analyzed,;

- Permits the analysis of projects in partnershif
with a separate Progride for each partner, an
treating the fiscal aspects individually, but sharin
the project risk factors;

- Permits the analysis of integrated projects wit
multiple concessions, with a separate Progrid
for each concession and treating the fisce
aspects and depreciation individually, but sharin

project risk factors;
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Benefi
PETROBRAS

0 Progride-@RISK Integration — Benefits:

- Permits the analysis of projects with a
Infrastructure shared with other projects c
concessions, with a separate Progride for eac
project and treating the fiscal aspects an
depreciation individually, but sharing project ris
factors;

- Risk analysis with the new regulator
landmark???
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