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Topics Today
• What is a Zero Net Energy (ZNE) project?
– Definitions
– Regulatory Framework
– Case Studies

• Implications for:
– CEQA analysis (Energy and GHG Emissions)
– Climate Action and Sustainability Planning

What is ZNE?
• “The amount of
energy provided by
on-site renewable
energy sources is
equal to the
amount of energy
used by the
building.” (CPUC,
2011)
• Commonly-used
synonyms:
– Zero Energy
– Net Zero

What is ZNE?
• “Energy” = electricity + natural gas used in a
building.
– In ZNE context, typically does not include mobile sources.

• Achieving ZNE is not equal to having a carbon
neutral project.
– But, an essential component of a carbon-neutral strategy for
any building or project.

• ZNE can be applied at the individual-building
level, or at the site/project level.
– Project-level example: West Village, UC Davis

Regulatory Framework
• SB 32 and EOs B-30-15 and S-3-05
– 40% below 1990 levels by 2030, and 80% by 2050.
– Draft 2030 Scoping Plan
–

ZNE standards for 2020 and 2030 identified in Energy sector measures,

–

“No net increase in GHG is the correct overall objective….” (p. 106)

• CA Long-Term Energy Efficiency Strategic Plan
– Adopted by CPUC in 2008, updated in 2011
– From the Plan’s “Big Bold Energy Efficiency Strategies” -1.

All new residential construction in California will be ZNE by 2020

2.

All new commercial construction in California will be ZNE by 2030

• ZNE Residential Action Plan: 2015-2020
– Published by CPUC and CEC in 2015
– Trending towards mandatory ZNE standard for residential by 2020:
–
–

2013 Title 24 EE Standards: pre-wire for solar (mandatory)
2016 Title 24 EE Standards: ZNE in Tier 2 (voluntary)

–

2019 Title 24 EE Standards: ZNE becomes min. standard (mandatory)

Barriers to Achieving ZNE
• Space constraints for on-site renewables
– Issues for higher-density, multi-story projects

• Cost Concerns
– Incremental costs, uncertain market pricing.
– Split incentive (especially multi-family)

• Legal constraints
– CPUC Rule 18: Prohibits owners of multi-family buildings from
charging occupants separately for energy utilities.
– Net Energy Metering (NEM) allowed per AB 327 (Perea, 2013),
but still technically does not allow on-site energy production
to exceed consumption that accounts for both electricity
and natural gas (TDV method).
– Net Energy Metering Aggregation (SB 594, Wolk, 2014): allows
single customer with multiple meters on same property to use
renewable generation and net energy metering to serve
aggregated loads behind all eligible meters (up 1 MW).

West Village Project, UC Davis

Nishi Gateway Project

Nishi-Gateway: Almost ZNE
Design and Program Strategies:
• ZNE-ready buildings: high-performance
• Use passive heating & cooling
• Require high-efficiency appliances & lighting
• On- and off-site renewable generation
– 4.9 MW rooftop or shade structure PV systems
• Occupant feedback/engagement

Performance:
•

Energy efficiency: 30% better than 2013 Title 24
– 12,791 MWh and 75,611 therms saved

• ZNE-Elec: 87% on-site with primary plan actions
• ZNE-TDV: 73% on-site with primary plan actions
• 100% ZNE was technically achievable, but limited by
site constraints and policy trade-offs

Troubleshooting
• What happens if a project can’t fully meet ZNE using
on-site renewables (e.g., Nishi)?
– Increase energy efficiency performance of buildings.
– Reduce on-site lighting or upgrade high-efficiency lighting.
– Change project density or layout to increase space for
renewables.
– Combine PV with on-site energy storage (batteries).
– Explore integration of renewables with building materials, or with
other infrastructure (e.g., Nishi drainage basin example)
– If Community Choice Aggregation (CCA) district is in place, use
100% renewable option to off-set the balance of electricity
generation.
– Buy offsets for natural gas consumption, or eliminate all natural
gas from project (electric-only).
– Combine Solar PV with Solar Water Heating

Future ZNE Considerations
• Solar costs are
still plummeting,
while PV cell
efficiencies are
improving
• 2016 and 2019
Title 24 energy
efficiency
standards will
continue to
increase
efficiency and
reduce on-site
generation
needs.

Future ZNE Considerations
• Technological innovation continue:
– Vehicle-to-Grid integration
– Battery storage
– Other forms of renewable energy (e.g., waste-to-energy)

• By 2020, ZNE is “business as usual”?
• CEQA and Climate Action Planning
– ZNE mandates expected for residential
– If State doesn’t make ZNE mandatory in 2019 Title 24
standards, should CEQA doc or CAP require it now at the
plan or project level?
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