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Agenda
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11:05 – 11:20 a.m.
Overview of SD ZN3 Zero Net Energy (ZNE) project and the steps followed
• Presented by Marissa Van Sant

11:20 – 11:50 a.m.

11:50 – 12:00 p.m.

Overview of municipal procedures followed to align with ZNE project
• Presented by Bryan Olson

Question and answer session 



SD ZN3 Project Overview



Project Summary

“San Diego ZN3”
Three City of San Diego public libraries are undergoing an integrated 
demand-side management demonstration to achieve ZNE through 

cost-effective energy efficiency upgrades, on-site renewable 
generation, enhanced building automation, pre- & post-installation 

monitoring, and occupant behavior analysis in order to provide a 
blueprint that shows ZNE is possible in existing municipal buildings.
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• Malcolm X/Valencia Park Public Library* 
• Serra Mesa/Kearny Mesa Public Library
• Point Loma Public Library

Project Sites

*Disadvantaged community



ZNE Goals

California (CPUC Energy Efficiency Strategic Plan)

• 50% of new major renovations to state buildings will be ZNE by 2025.
• 50% of commercial buildings will be retrofit to ZNE by 2030. 

City of San Diego
• Reduce energy consumption at municipal facilities by 15% by 2020 and by 25% by 

2035.

SDZN3 Project
• Achieve ZNE or near-ZNE at three existing libraries.
• Achieve maximum energy efficiency savings through cost-effective demand-side 

management technology testing and building monitoring.
• Demonstrate the City’s ability to deploy this initiative outside of traditional capital 

improvement processes.
• Create a replicable blueprint for other municipalities.

7



Project Team
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Design and Construction Education and OutreachEmerging Technologies Baseline Monitoring

Funder

Site Host & Sponsor

Prime Recipient

Contract Term 
August 2016 – March 2021

Total Budget
$3,259,084



Phase 3: Post-retrofitPhase 1: Pre-retrofit Phase 2: Construction
13. Collect 12 months of measurement and 

verification data.

14. Educate & train facility operators.

15. Complete post-retrofit occupant behavior 
analysis.

16. Evaluate project results and benefits.

1. Perform building energy audits.

2. Identify & install end-use monitoring 
equipment needs.

3. Collect baseline end-use data. 

4. Create energy models. 

5. Perform pre-retrofit behavior analysis.

6. Identify, assess & design Energy 
Conservation Measures (ECMs), 
including pre-commercial technologies.

7. Select installation contractors.

8. Apply for permits.

9. Procure equipment.

10. Notify library occupants and patrons.

11. Install ECMs.

12. Perform Commissioning (Cx) & 
Retrocommissioning (RCx).

13. Integrate new & existing systems into 
building management system.

Getting to Zero
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Project ZNE Definition
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“A Zero-Net-Energy Code Building is one where the net amount of energy produced by on-site 
renewable energy resources is equal to the value of the energy consumed annually by the 
building, at the level of a single ‘project’ seeking development entitlements and building code 
permits, measured using the Energy Commission’s Time Dependent Valuation metric…
…A zero-net-energy code building meets an energy use intensity value designated in the Building 
Energy Efficiency Standards by building type and climate zone that reflect best practices for 
highly efficient buildings,” (2013 Energy Commission Integrated Energy Policy Report, CEC)

CEC equation: [Value of modeled energy consumed] – [net modeled energy produced] = ≤0

The project is also evaluating ZNE site and ZNE source results. 



Path to ZNE
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• Stick to your ZNE
definition.

• Know your delta to ZNE.

• Perform pre-retrofit 
monitoring.

• Isolate energy 
reductions by end-use 
to achieve maximum 
savings.

• Perform additive 
modeling.

• Perform post-retrofit 
monitoring (don’t just 
rely on “ZNE design.”)

SDZN3 Energy Efficiency Upgrades
(estimated costs do not include energy auditing, design, RCx and other construction costs)

More details on ECMs can be found at 
www.energycenter.org/sdzn3

http://www.energycenter.org/sdzn3


ABOUT US

Additional research value

• Showcases public, private and nonprofit partnership 
project management.

• An example of integrated project delivery and contracting.

• Retrofit existing buildings with unique building 
characteristics & approx. 10,000 visitors per month.

• Tests pre-commercial plug load management devices that 
are integrated into building management systems.

• Pre- and post-retrofit behavior surveys. 

• Conduct knowledge transfer activities.

• All being done to create a blueprint for local governments!



Municipal Procedures To 
Consider for ZNE



Key Goal

• Achieve 100% renewable electricity
city-wide by 2035.

• Clean and Renewable Energy Strategy

Actions

• Integrate projects (and pilots) and 
outcomes into City’s Roadmap to 100% 
renewable electricity. 

• Incorporate those outcomes to the 
Municipal Energy Strategy and long 
range planning energy reduction goals.

Sustainability Department

Climate Action Plan



Goals for muni bldgs. & local economy

By 2020

• Reduce energy consumption at 
municipal facilities by 15%

• Reduce daily per capita water 
consumption by 4 gallons

By 2035

• Reduce energy consumption at 
municipal facilities by 25%

• Reduce daily per capita water 
consumption by 9 gallons

Sustainability Department



Sustainability Department

Current MES Draft – Clarifies Goals

Translates CAP GHG reduction goals to MMBtus, GWhs and MM Therms



Sustainability Department

Current MES Draft: Suggests Policy Revisions

• Suggests updates to existing policies and development of new policies to drive reductions

• Suggests programmatic actions to drive behavior changes  

ZNE in new City buildings:

1. Require new buildings or major renovation projects to provide a minimum 
of 50% of total building energy from onsite renewables starting in 2020

2. Require new projects or major renovation projects to provide a 100% of 
total building energy from onsite renewable sources beginning in 2025.



Sustainability Department

Current MES Draft: What’s Missing?

• Ambitious goals above and beyond CAP GHG reduction targets

• ZNE facilities – existing building policy

• Pilot projects such as the EPC-15-085 are vital to the long-range planning efforts of the City of San Diego

• Carbon Neutral facilities – existing and new

• Added electricity loads from EV charging

• Energy Storage Systems 

• Demand response, CAISO bidding opportunities

• Equity

• Resiliency

• Funding sources



Maintenance
Age of Equipment, Deferred 

Maintenance 

Renewable Generation
Solar Power Purchase 
Agreements

Technology & Data Stack
End-use monitoring, BMS, and 

energy dashboard

Existing Equipment
Code Cycle, Inventories of 
Lighting, HVAC, Controls, etc.

Components of ZNE Retrofit

Sustainability Department



Technology & Data Stack

Sustainability Department



Existing Equipment

• Facilities built in different code cycles

• 700+ Facilities

• 3500 Electric Accounts

• Diverse Portfolio 

(Age, Size, Asset Type)

• Varying controls, equipment and 

operations

Building Stock By Decade

Sustainability Department



Maintenance

• ASHRAE Audits

• Consider age and condition of existing 

equipment

• (Facility Condition Assessment)

• Evaluate long-range planning efforts for 

equipment replacement

• Incorporate equipment maintenance and 

replacement into long-range ZNE planning

Sustainability Department



Renewable Generation

• Solar may exist on-site already

• Consider system size

• Contractual constraints

• 17 Completed Solar Systems 2017 & 2018

• PPA – Cooperative Procurement

• Approx. 3.5 MWdc

Sustainability Department



Tools

• Solar Energy Innovation Network (National Renewable Energy Laboratory)

• City of San Diego Tools Created (Target Release October 2019):

• Solar PPA Case Study and Lessons Learned

• PPA Cost Analysis

• Calculate Costs Between PPA & Business-As-Usual

Sustainability Department



PPA Lessons Learned

Sustainability Department



PPA Avoided Cost Model

• Monthly & Yearly Energy Costs

• Visualize Daily Energy 

Consumption and Use 

• Inputs:

• 15-min utility consumption 

data (NEM)

• Modeled or Actual Solar 

Production

• 15-min weather file 

(NSRDB)

Sustainability Department



ABOUT US

Final Thoughts

• Know your ZNE definition.

• Identify the right energy modeling tool for the project.

• Cyber security will need to be addressed with whole-buildings controllers. 

• Lighting upgrades and building controls are cost-effective ECMs for existing 
buildings but many emerging technologies are still cost-prohibitive.

• Be adaptable and be prepared to learn new things.



Questions?



Follow the Project

About the Libraries


