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Postgraduate Certificate in Sustainable Microgrid Management

* Microgrid Economics and Financing

Microgrid Economics and Financing are crucial aspects of sustainable microgrid management.
Understanding the economics of microgrids involves analyzing the costs, benefits, and financial viability of
these systems. Financing, on the other hand, involves obtaining the necessary funds to design, build, and
operate a microgrid. Here are some key terms and vocabulary related to Microgrid Economics and
Financing:

1. Microgrid: A small-scale electrical grid that can operate independently or connected to the main grid. It
typically consists of distributed energy resources (DERs), such as solar panels, wind turbines, and energy
storage systems, and loads, such as buildings and electrical equipment.

2. Distributed Energy Resources (DERs): Small-scale energy generation and storage technologies, such as
solar panels, wind turbines, and batteries, that are typically connected to the distribution grid or a
microgrid.

3. Net Metering: A billing arrangement that allows customers with DERs to receive credit for the excess
electricity they generate and feed back into the grid.

4. Value of Solar (VOS): The monetary value of the benefits that solar energy provides to the grid, such as
reduced transmission and distribution losses, reduced capacity payments, and reduced environmental
impacts.

5. Levelized Cost of Energy (LCOE): The lifetime cost of energy from a particular generation source, divided
by the total amount of energy produced over its lifetime. It includes capital costs, operating costs, fuel
costs, and financing costs.

6. Payback Period: The amount of time it takes for the savings generated by a microgrid or DER to equal the
initial investment cost.

7. Internal Rate of Return (IRR): The discount rate that makes the net present value of a microgrid or DER
investment equal to zero. It is a measure of the profitability of the investment.

8. Feed-in Tariff (FIT): A subsidy program that pays renewable energy producers a fixed price for the
electricity they generate and sell to the grid.

9. Power Purchase Agreement (PPA): A long-term contract between a renewable energy developer and a
buyer, such as a utility or a large energy user, in which the developer agrees to sell electricity to the buyer at
a fixed price over a specified period.

10. Energy Service Agreement (ESA): A contract between a microgrid developer and a customer, in which
the developer agrees to provide energy services, such as power supply, demand response, and energy
management, to the customer.

11. Tax Equity Financing: A financing structure in which a tax equity investor provides capital for a renewable
energy project and receives tax credits and other incentives in exchange.

12. Debt Financing: A financing structure in which a lender provides capital for a microgrid or DER project
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and receives interest and principal payments over a specified period.

13. Lease Financing: A financing structure in which a customer leases a microgrid or DER from a developer
and makes regular lease payments over a specified period.

14. Crowdfunding: A financing structure in which a large number of individuals contribute small amounts of
capital to a microgrid or DER project through an online platform.

15. Green Bonds: Bonds that are issued to fund renewable energy or other environmentally sustainable
projects.

16. Securitization: A financing structure in which a special purpose vehicle (SPV) issues bonds backed by the
cash flows from a portfolio of microgrid or DER assets.

Microgrid Economics:

The economics of microgrids involve analyzing the costs and benefits of these systems. The costs include
capital costs, operating costs, fuel costs, and financing costs. Capital costs include the upfront cost of
designing, building, and installing the microgrid and its components. Operating costs include maintenance,
repair, and replacement costs. Fuel costs include the cost of the fuel used to generate electricity. Financing
costs include interest payments on loans and other financing arrangements.

The benefits of microgrids include reduced energy costs, increased reliability, improved power quality, and
reduced greenhouse gas emissions. Reduced energy costs can come from lower electricity prices, reduced
transmission and distribution losses, and reduced capacity payments. Increased reliability can come from
the ability of microgrids to operate independently of the main grid during outages. Improved power quality
can come from the ability of microgrids to regulate voltage and frequency. Reduced greenhouse gas
emissions can come from the use of renewable energy sources and the reduction of transmission and
distribution losses.

To analyze the economics of microgrids, it is important to consider the lifetime cost of energy, which
includes all costs and benefits over the lifetime of the system. This can be calculated using the levelized cost
of energy (LCOE) formula, which takes into account the initial investment cost, the cost of fuel, and the cost
of financing. The payback period, which is the amount of time it takes for the savings generated by the
microgrid to equal the initial investment cost, is also an important metric.

Microgrid Financing:

There are several financing options available for microgrid and DER projects. These include feed-in tariffs
(FITs), power purchase agreements (PPAs), energy service agreements (ESAs), tax equity financing, debt
financing, lease financing, crowdfunding, green bonds, and securitization.

Feed-in Tariffs (FITs) are subsidy programs that pay renewable energy producers a fixed price for the
electricity they generate and sell to the grid. This can provide a stable revenue stream for microgrid
developers and help to reduce the risk of the investment.
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Power Purchase Agreements (PPAs) are long-term contracts between a renewable energy developer and a
buyer, such as a utility or a large energy user, in which the developer agrees to sell electricity to the buyer at
a fixed price over a specified period. This can provide a stable revenue stream for the developer and help to
reduce the risk of the investment.

Energy Service Agreements (ESAs) are contracts between a microgrid developer and a customer, in which
the developer agrees to provide energy services, such as power supply, demand response, and energy
management, to the customer. This can provide a stable revenue stream for the developer and help to
reduce the risk of the investment.

Tax Equity Financing is a financing structure in which a tax equity investor provides capital for a renewable
energy project and receives tax credits and other incentives in exchange. This can help to reduce the cost of
the project and provide a stable revenue stream for the developer.

Debt Financing is a financing structure in which a lender provides capital for a microgrid or DER project and
receives interest and principal payments over a specified period. This can help to reduce the upfront cost of
the project and provide a stable revenue stream for the developer.

Lease Financing is a financing structure in which a customer leases a microgrid or DER from a developer and
makes regular lease payments over a specified period. This can help to reduce the upfront cost of the
project and provide a stable revenue stream for the developer.

Crowdfunding is a financing structure in which a large number of individuals contribute small amounts of
capital to a microgrid or DER project through an online platform. This can help to reduce the upfront cost of
the project and provide a broad base of support for the project.

Green Bonds are bonds that are issued to fund renewable energy or other environmentally sustainable
projects. This can provide a stable revenue stream for the developer and help to attract environmentally
conscious investors.

Securitization is a financing structure in which a special purpose vehicle (SPV) issues bonds backed by the
cash flows from a portfolio of microgrid or DER assets. This can help to reduce the cost of financing and
provide a stable revenue stream for the developer.

Challenges:

There are several challenges to microgrid economics and financing. One challenge is the high upfront cost
of microgrids and DERs, which can be a barrier to adoption. Another challenge is the variability of
renewable energy sources, which can make it difficult to predict revenue streams and manage power
quality. Additionally, regulatory barriers, such as utility rate structures and interconnection standards, can
make it difficult to finance and operate microgrids and DERs.

Examples:
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An example of a successful microgrid project is the Brooklyn Microgrid, a community-owned microgrid in
Brooklyn, New York. The project is financed through a combination of crowdfunding, grants, and debt
financing. The microgrid consists of a network of solar panels, batteries, and other DERs, and is designed to
provide power to the community during outages and reduce energy costs.

Another example is the Green Mountain Power (GMP) microgrid project in Rutland, Vermont. The project is

financed through a combination of debt financing, grants, and a power purchase agreement with GMP. The
microgrid consists of a network of solar panels, batteries, and other DERs, and is designed to provide power
to the community during outages and reduce energy costs.

Conclusion:

Microgrid economics and financing are complex topics that require a deep understanding of the costs,
benefits, and financial structures involved. By analyzing the lifetime cost of energy, considering different
financing
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