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Introduction

Grid-tied solar power systems have gained immense popularity due to their ability to generate clean and
renewable energy. One of the key aspects that drive the adoption of grid-tied solar power systems is their
economics. Understanding the economics behind grid-tied solar power systems is crucial for individuals,
businesses, and policymakers looking to invest in solar energy. This explanation will delve into the key terms
and vocabulary related to grid-tied solar power system economics.

1. Grid-Tied Solar Power System

A grid-tied solar power system, also known as a grid-connected solar power system, is a solar photovoltaic
(PV) system that is connected to the utility grid. These systems generate electricity from sunlight using solar
panels and feed this electricity into the grid. Grid-tied solar power systems do not require batteries for
energy storage as they rely on the grid for power when the solar panels are not generating electricity.

2. Economics

Economics in the context of grid-tied solar power systems refers to the financial aspects of installing,
operating, and maintaining a solar PV system. It involves analyzing costs, benefits, incentives, and payback
periods to determine the economic feasibility of investing in solar energy.

3. Key Terms and Vocabulary

3.1. Levelized Cost of Electricity (LCOE)

The levelized cost of electricity (LCOE) is a metric used to compare the lifetime cost of generating electricity
from different sources. It takes into account the total costs of installing, operating, and maintaining a solar
power system over its lifetime and divides it by the total electricity generated. LCOE is expressed in cents
per kilowatt-hour (c/kWh) and helps in assessing the competitiveness of solar power against conventional
sources like coal or natural gas.

Example: A grid-tied solar power system with an LCOE of 5 cents per kilowatt-hour is considered cost-
effective compared to electricity from the grid, which might cost 10 cents per kilowatt-hour.

3.2. Net Metering

Net metering is a billing arrangement that allows grid-tied solar power system owners to receive credit for
excess electricity they generate and feed back into the grid. When the solar panels produce more electricity
than is consumed on-site, the excess electricity is sent to the grid, and the owner receives credits on their
electricity bill. Net metering helps reduce electricity costs and incentivizes the adoption of solar energy.
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Example: If a grid-tied solar power system generates 500 kilowatt-hours of excess electricity in a month, the
owner will receive credits for 500 kilowatt-hours on their electricity bill.

3.3. Feed-In Tariff (FIT)

A feed-in tariff (FIT) is a policy mechanism that offers incentives to grid-tied solar power system owners for
feeding electricity into the grid. Under a FIT scheme, solar PV system owners are paid a fixed rate for each
kilowatt-hour of electricity they generate, irrespective of their consumption. FITs are designed to promote
renewable energy deployment and provide a stable income stream for solar power system owners.

Example: A FIT of 15 cents per kilowatt-hour guarantees solar PV system owners a fixed payment for the
electricity they generate, making solar energy investments more attractive.

3.4. Power Purchase Agreement (PPA)

A power purchase agreement (PPA) is a contract between a solar project developer and a consumer to
purchase electricity at a predetermined rate over a specified period. PPAs enable consumers to benefit from
solar power without having to invest in or own the solar PV system. The developer installs, operates, and
maintains the system, while the consumer pays for the electricity generated at an agreed-upon rate.

Example: A commercial property owner enters into a PPA with a solar developer to buy electricity at a fixed
rate of 8 cents per kilowatt-hour for the next 20 years, providing long-term cost savings on electricity bills.

3.5. Return on Investment (ROI)

Return on investment (ROI) is a financial metric used to evaluate the profitability of an investment. In the
context of grid-tied solar power systems, ROI calculates the percentage return on the initial investment in
solar panels based on the energy savings or income generated over time. A positive ROl indicates that the
investment in solar energy is financially viable.

Example: A homeowner invests $10,000 in a grid-tied solar power system and saves $1,500 on electricity
bills annually. The ROl would be calculated as ($1,500 / $10,000) x 100 = 15%, indicating a 15% return on
the solar investment.

3.6. Incentives and Rebates

Incentives and rebates are financial benefits offered by governments, utilities, or organizations to encourage
the adoption of solar energy. These incentives can include tax credits, grants, rebates, and other financial
support mechanisms that reduce the upfront costs of installing a grid-tied solar power system. Incentives
make solar energy more affordable and help accelerate the transition to renewable energy.

Example: A government offers a 30% tax credit on the total cost of a grid-tied solar power system, reducing
the initial investment for the homeowner and making solar energy more attractive.

3.7. Solar Renewable Energy Certificates (SRECs)
Solar renewable energy certificates (SRECs) are tradable certificates that represent the environmental
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benefits of generating electricity from solar energy. For each megawatt-hour of electricity produced by a
solar PV system, one SREC is generated. SRECs can be sold or traded on the market, providing an additional
revenue stream for solar power system owners.

Example: A solar PV system generates 10,000 kilowatt-hours of electricity in a year, resulting in the creation
of 10 SRECs that can be sold to utilities or other entities looking to meet renewable energy targets.

3.8. System Payback Period

The system payback period is the time it takes for the savings or income generated from a grid-tied solar
power system to equal the initial investment cost. A shorter payback period indicates a quicker return on

the solar investment and higher financial benefits over the system's lifetime. Factors such as system cost,

electricity prices, incentives, and energy production affect the payback period.

Example: A grid-tied solar power system with an initial cost of $20,000 that saves $2,000 annually on
electricity bills would have a payback period of 10 years ($20,000 / $2,000 = 10 years).

3.9. Degradation Rate

The degradation rate refers to the annual decline in the performance of solar panels over time. Solar panels
degrade at a specified rate, typically around 0.5% to 1% per year, resulting in a gradual decrease in
electricity production. Understanding the degradation rate is essential for estimating the long-term energy
output and financial returns of a grid-tied solar power system.

Example: A solar panel with a degradation rate of 0.8% per year would produce 99.2% of its original output
after the first year, 98.4% after the second year, and so on.

3.10. Levelized Avoided Cost of Electricity (LACE)

The levelized avoided cost of electricity (LACE) is a metric that compares the cost of generating electricity
from a grid-tied solar power system to the cost of purchasing electricity from the grid. LACE considers the
savings achieved by generating solar electricity instead of buying it from the utility. A lower LACE indicates
greater cost savings and financial benefits from solar energy.

Example: If the LACE of a grid-tied solar power system is 8 cents per kilowatt-hour, it means the system is
saving 8 cents for every kilowatt-hour generated compared to purchasing electricity from the grid.

Conclusion

Understanding the key terms and vocabulary related to grid-tied solar power system economics is essential
for making informed decisions about investing in solar energy. By considering factors such as LCOE, net
metering, FITs, PPAs, ROI, incentives, SRECs, system payback period, degradation rate, and LACE, individuals
and businesses can assess the financial viability and benefits of adopting grid-tied solar power systems. The
economics of solar energy play a crucial role in accelerating the transition to clean and sustainable
electricity generation.
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