Harnessing Time:

Using an Hourly Method to Estimate the GHG Impacts of Decarbonization Projects

Introduction

Senate Bill 100 (2018) set a renewable goal of 60 percent
renewables by 2030 and a longer-term goal of serving 100
percent of California's retail sales and state loads with

RPS-certified renewable and zero-carbon energy by 2045.

Renewable Energy Growth in California

Percentage of California electricity from solar,
wind, biomass, geothermal, and small hydroelectric projects
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Challenge

 100% Renewable Does Not Mean 100% Carbon-Free
- Continued reliance on natural gas (peak hours)
- Especially during summer evenings

* Limitations of Using Annual Average Emission Rates
- Assumes zero carbon emissions
- Underestimates or overestimates GHG impacts

Color Scale- MT CO.e/ Mwh I e

o 01 02 03 04 05 06 0.7

L R
||. I I rrjlmml i

Hour of Day

12 a.m.

2023 12pm.

12 a.m.

2045

12 p.m. i

& p.m.

12 a.m. IIIIIIIIIIIl | /- - (B BUNERIENIN B 2 0n 0w i ear N el
Jan Feb har May Jun Jul Aug Sep Oct Mov Dec

Short-Run Hourly Marginal Emlssions Rates, Source: 2021 CPUC Avoided Cost Calculator

Hourly Emission Rates

 Annual Average Emission Rates
- Represent the total emissions divided by the total
associated electricity.

 Hourly Short-Run Marginal Emission Rates
- The emissions rate of the last resource dispatched
- Consider emissions from a fixed electricity system

 Hourly Long-Run Marginal Emission Rates
- The emissions rate of the last resource dispatched
- Consider structural changes due to actors in the grid

e Hourly Marginal Emission Rate

GHG emissions from the resource to supply
the last unit of demand in a given hour.

Average Emission Rate

Average GHG emissions
based on electricity
supply sources in a day,
month, year. In this chart,
the average emissions
would represent average
emissions for a full day.
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Hourly Average Emission Rate

Average of GHG emissions from all resources
supplying electricity in a given hour.

 Impact of Emissions Rates on GHG Estimates
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Case Study: High School PV & Battery
 Method

System Design
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* Results
- Using an annual average emission rate likely
underestimates GHG reductions
- It is not possible to estimate the impact of battery
storage using an annual average emission rate.
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