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Ricardo's international experts have a long track record 
of assessing prospective power projects, and providing 
developers and investors with a thorough analysis of 
the full range of their project’s technical, economic 
and financial costs and benefits – to the power system, 
the economy and the environment. This is essential to 
validate a project’s sustainability, and thereby securing 
equity and debt-side commitment to financing and, 
possibly, providing guarantee to the project, and to 
supporting power purchase pricing negotiations with the 
off-taker.

Our specialists are supported by state-of-the-art 
tools. For example, our industry-leading Power Sector 
Planning Suite (PS)², a modelling toolbox to support 
our technical, economic and financial analysis of power 
generation, transmission and distribution projects. 
This is a spreadsheet-based modular interface, with 
automated interaction with PowerWorld® and MATLAB®. 
(PS)² simulates how power plants, transmission and 
distribution assets are expected to operate in a power 
system, following a significant change in demand or 
the commissioning of new projects, and derives the 
economic and financial costs and benefits attributable to 
a specific project or to a combination of projects.

Key to the success of any power sector project is the ability to make effective investment 
decisions based on the right balance between technical, economic and financial factors that 
may affect a project’s feasibility.



Demand Forecast
Estimating future electricity demand/sales is critical to 
the analysis of any power project, since future demand 
variations dictate how quickly a project will be absorbed 
by a system.

The Demand Forecast module uses a combination 
of econometric forecast methods (where the growth 
in energy consumption is derived from changes to 
macroeconomic variables such as gross domestic product 
(GDP)) and end-user methods (where the growth in 
sales is derived from the expected demand of each 
new customer), and forecasts can be disaggregated by 
voltage level and customer category. This means that 
the calculation method and level of granularity of the 
demand analysis are flexible to suit client requirements, 
the extent to which relevant data are available and the 
structure of the customer base in the country.

Demand forecast analysis is used to validate or update 
previous demand studies, as well as to understand 
the sensitivity of a project’s performance indicators to 
macroeconomic drivers (e.g. GDP growth, access rate to 
electricity and per capita energy needs) or the outcome 
of technical/commercial loss-reduction programmes 
initiated by the power utility.

Technical, economic and financial analysis of power sector projects

(PS)² has the following major advantages over other 
power planning software:
• Flexible interface, where the nature of inputs can be 

changed to adapt to the data available.
• Continuous improvement with the development of 

new features to suit individual needs.
• Supports the analysis of conventional and intermittent 

generation plants.
• Innovative visualisation tools facilitate the explanation 

of results to a variety of audiences.

• Interactions with PowerWorld make (PS)² suitable for 
the analysis of generation, transmission and distribution 
projects.

• Interactions with MATLAB mean deterministic and 
probabilistic approaches are available.

Our specialists use the model when working with clients 
to run scenarios and validate the sustainability of a 
project.

The following are typical uses for (PS)2.
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Seasonal Generation Dispatch Simulations
Dispatch simulations are essential to the analysis of a 
power generation project because they enable the 
estimation of how much energy is effectively going to 
be injected by each power plant on the system, while 
accounting for demand and supply-side constraints. 
This is important not only when calculating future 
revenues from energy sales and variable costs (e.g. fuel 
consumption) for a project, but also for evaluating the 
impact that the commissioning of a project can have on 
the rest of the system (e.g. displacing more expensive 
sources of generation).

The Seasonal Generation Dispatch Simulation module, for 
each predefined season, produces estimates of energy 
injected by each power plant on the system using a ‘merit 
order stack’ method (i.e. it takes account of peak demand 
forecasts, load variations throughout the day, maximum 
dispatch capabilities of power plants for each season, the 
intermittency of power generation for some renewable 
energy technologies (e.g. solar, wind), existing contractual 
arrangements (e.g. take or pay) and marginal cost of 
generation for each power plant. By nature, this simulation 
algorithm minimises system costs while ensuring that 
technical constraints and contractual commitments are 
considered. Therefore, it is regarded as a fair and impartial 
representation of how the system would effectively be 
managed by the operator.

Power Flow Simulation
Power flow simulations are often required to ensure that 
the transmission and distribution systems can transfer the 
power injected by a new generation project from the point 
of delivery to the off-taker to the customers, and estimate 
losses likely to be incurred along the way.

The Power Flow Simulation module interacts with 
PowerWorld to undertake system load-flow simulations 
for peak time. Simulation results indicate estimated active 
and reactive power flows; and losses incurred on each line, 
cable and substation on the system.

Levelised Cost of Energy (LCOE)
LCOE is a common metric used to represent a project or 
a system’s total costs over a relatively long period of time. 
LCOEs can be used to compare project options, select the 
best long-term energy-mix scenarios for any given market 
and demonstrate that a specific project is part of the 
optimised least-cost combination of power projects. 

The LCOE module enables the levelised cost of individual 
power generation projects and the overall system to be 
calculated. Sensitivity studies can be run to understand 
the impact of various parameters (e.g. demand scenario, 
discount rate and fuel prices) on final results.

The LCOE analysis is also pivotal in assessing the long-
term impact of a project on the total cost of providing 
electricity to customers and providing guidance during 
power purchase pricing negotiations with the off-taker.
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Heavy fuel oil (HFO) plant
300MW at peak, 1,500kWh sent out
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650MW at peak, 3,000GWh sent out

Coal plant:
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Cost-benefit Analysis 
Cost-benefit analysis provides standard metrics to 
evaluate prospective projects. These include, but are 
not limited to, the economic internal rate of return 
(EIRR) and the financial internal rate of return (FIRR). They 
can be used to validate the financial sustainability of 
a given project for the investor or to benchmark and 
prioritise competitive projects (e.g. individual project and 
competitive alternatives).

Loss of Load Probability (LOLP), Loss of Load 
Expectation (LOLE) and Expected Unserved 
Energy (UUE)
Project justification can be significantly enhanced by 
demonstrating that the project improves the overall 
reliability of the system. Indicators such as LOLP, LOLE 
or UUE have been used by system planners for several 
decades to ensure that generation plans provide the 
system with sufficient reliability – after considering external 
factors such as the unplanned maintenance of power 
assets.

The LOLP/LOLE/EUE module interacts with MATLAB to 
calculate the LOLP (the probability that power plants 
will not be able to meet the full demand due to a plant’s 
unplanned unavailability), the LOLE (the number of hours/
days a year that power plants are likely to be unable to 
meet the demand in full) and the EUE (the energy likely to 
be curtailed) for each season of each planned year of plant 
operation.

Direct Carbon Dioxide Emissions
Lenders and political decision-makers are increasingly 
looking at the environmental impact of projects prior to 
making any formal commitment.

From fuels’ carbon content and thermal efficiencies, the 
Direct Carbon Dioxide Emissions module derives the 
estimated direct carbon emissions for each power plant 
on the system for each season of every year. Different 
carbon values can be tested to derive the long-term 
environmental costs of direct carbon emissions.

Other types of social and environmental externalities (e.g. 
caused by land loss and greenhouse gas emissions) can 
be considered, valued and integrated into the economic 
analysis.
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For more information on our Power Sector Planning Suite (PS)2, please contact one of 
our experts at enquiry-ee@ricardo.com or +44 (0) 1235 753000
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