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Energy savings based on Al

To calculate reduced energy costs for an Al project, especially if the project improves
operational efficiency or optimizes resource usage, you can follow these steps:

1. Identify Baseline Energy Usage

. Determine the current energy consumption before implementing the Al-
powered project. This can include data center energy use, production line
power consumption, or overall facility energy use depending on the scope.

. Gather historical energy usage data over a relevant period (e.g., monthly or
annually) to establish an accurate baseline.

2. Estimate Energy Reduction from Al Optimization

. Analyze the potential areas where Al optimizes energy usage. This may
include:

. Smart Energy Management: Al can reduce lighting, heating, and cooling
energy use by predicting occupancy or adjusting based on real-time demand.

. Process Optimization: In manufacturing, Al might streamline workflows,
reducing machinery runtime and thus energy consumption.

. Data Center Efficiency: Al can optimize data center workloads, reducing
server utilization and cooling needs.

. Project the percentage reduction in energy use that Al implementation will

achieve, based on similar cases, pilot tests, or vendor estimates. For instance,
Al might reduce energy consumption by 10%—20% in specific processes.

3. Calculate the Projected Energy Savings
. Use the baseline energy consumption and the estimated percentage
reduction to calculate expected energy savings.
\text{Energy Savings} = \text{Baseline Energy Consumption} \times \text{Estimated

Reduction Percentage}

Example: If the baseline annual energy usage is 1,000,000 kWh and Al is
estimated to reduce this by 15%, then:

\text{Energy Savings} = 1,000,000 \text{ kWh} \times 0.15 = 150,000 \text{ kWh annually}

4. Convert Energy Savings to Financial Savings

. Multiply the energy savings by the cost per kWh to determine the financial
savings.
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\text{Cost Savings} = \text{Energy Savings} \times \text{Cost per kWh}

Example: If the cost of energy is $0.10 per kWh, then the annual cost savings
would be:

\text{Cost Savings} = 150,000 \text{ kWh} \times 0.10 = \$15,000

5. Include Additional Savings from Peak Demand Reduction

. If applicable, Al might help reduce peak demand charges (higher rates
charged during periods of high energy use) by redistributing workloads or
shifting energy-intensive processes to off-peak hours.

. Calculate this by estimating the reduction in peak demand and multiplying it
by the peak demand rate.

6. Calculate the Total Energy Cost Reduction over the Project’s Lifecycle

. Multiply the annual cost savings by the number of years the Al system is
expected to operate to determine the total lifetime energy savings.
. Adjust for any potential increase in energy costs over time (e.g., annual price

inflation on energy costs).

\text{Total Lifetime Cost Savings} = \text{Annual Cost Savings} \times \text{Project Duration
(in years)}
7. Account for Implementation and Maintenance Costs

. Subtract any operational or maintenance costs of running the Al-powered
energy management system to get a net savings estimate.

Summary Formula:

. Total Energy Cost Reduction:
\text{Total Energy Cost Reduction} = \left(\text{Baseline Energy Consumption} \times
\text{Estimated Reduction Percentage} \times \text{Cost per kWh}right) \times
\text{Project Duration} - \text{Maintenance Costs}
Example Calculation
Suppose an Al project optimizes a factory’s operations, with the following data:

. Baseline energy consumption: 1,000,000 kWh annually
. Estimated reduction: 15%
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. Energy cost per kWh: $0.10

J Project duration: 5 years

. Annual maintenance cost: $2,000
1. Annual Energy Savings:

\text{Annual Energy Savings} = 1,000,000 \times 0.15 = 150,000 \text{ kWh}
2. Annual Cost Savings:
\text{Annual Cost Savings} = 150,000 \times 0.10 = \$15,000
3. Total Lifetime Cost Savings (without maintenance):
\text{Total Lifetime Cost Savings} = 15,000 \times 5 =\$75,000
4, Net Lifetime Savings (with maintenance):
\text{Net Savings} = 75,000 - (2,000 \times 5) = 75,000 - 10,000 = \$65,000
The total net savings over five years would be $65,000, representing the financial benefit of
the Al-powered energy reduction.

This method enables businesses to evaluate the financial return of Al investments in energy
efficiency by translating kWh reductions into tangible cost savings.
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