WEBINAR

llluminating
Probabilistic Risk in
Renewable Energy: An

@RISK Approach based
on Renewable Energy
RISk MOde"Ing MANUEL CARMONA
Trainer at EdyTraining,
PMI-RMP®-MBA
October 17

6 RMICEST/ 1 2IEMIEDT




»Who uses @RISK?

»What @RISK is used for?

» Do we need to assess the risk of energy project?
» There are some uncertainties and risks and
scenarios which are important to model.
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Lumivero

» Manuel Carmona, Lumivero Consultant.

» Lumivero has been working since 1984 in the development of
software applications for statistical analysis, risk and decision
support.

» Leading distributor of analytical software.

» Lumivero's software is used in hundreds of university programs
around the world and is used by most Fortune 500 companies.
» To access relevant content on risk analysis and decisions, please

visit our website: www.lumivero.com
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What is probabilistic analysis used for?

» Probabilistic modeling can answer questions such as:

Which project has the highest chance of success and should receive funding?
What is the likelihood that my project will be completed on time and on budget?
What are our chances of meeting a deadline?

How realistic are the contingencies for our cost estimation?

Calculation of the expected NPV.

What is the effect of implementing a certain mitigation policy on my project?
What is the likelihood that my costs will exceed budget?

What tasks are likely to cause my total cost to go over?

Where in the project is it most reasonable to mitigate?
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Easy to use! Lumivero software works in Excel

@RISK

advanced risk analysis for spreadsheets
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@RISK functions are built-in just like Excel functions
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Building a Risk Model: Traditional Approach vs. Monte Carlo

Simulation

» Single point estimates (usually mean values).
» Best/worst-case scenario
» Incremental "what if" analyses.

» Traditional (deterministic) approaches lack the ability to know the full range of
possible outcomes and their probability of occurrence.

@RISK is an ideal tool for building prototypes quickly.
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Monte Carlo Simulation

» We use probability distributions to drive the
collection of random number samples.

» Thousands of possible scenarios and their
probability of occurrence are calculated in just a few
seconds.

» We get advanced analytics and features like tornado
plots, scatter plots, Input-output sensitivities,
correlation effect, stress analysis, scenario analysis,
etc.



Case Study: Renewable Energy Project.

* To reduce the cost of a production plant, we are considering the construction
of a renewable energy facility.

We need a hybrid installation that
consistently delivers a power of at least
SMW/h.
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Model | Renewable Energy Project.

e Solar Energy Uncertainty

* Electricity production depends on several factors such
as cloud cover, irradiance, temperature orientation,
etc.

* It works only during daylight hours.
* Wind Energy Uncertainty

* Production depends on a given wind speed range and
the location of the turbines, among others.
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Benefits of the Monte Carlo Risk Analysis Model

* We can simulate the output with a certain
degree of accuracy.

* We can optimize the cost of the installation
against the expected average production, and
other variables such as electricity prices.

*We can calculate the expected savings or
revenue from selling excess energy back to the
grid.



Share and Learn

e Research Webinars
e Podcast: Between the Data
e Lumivero Virtual Conference 2023

» Product User Group Meetings
» Research Online Groups

Funding Opportunities

e Early Career Researcher Grant - 2024



https://lumivero.com/resources/webinars-events/
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The Data Landscape LUMIZERO

The most complete collection of research, data
and decision-making tools available anywhere

Analyze expert methods specific to
your data models

Report and present

create digestible and
Organize data sharable insights for
efficiently through group understanding

proprietary processes

Track and measure
outputs in a style that
works best for you

Aggregate and collect
from diverse, disparate
sources
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