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About CSE
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A mission-driven 501(c)(3) nonprofit organization
Offering scalable clean energy program administration and technical advisory 
services for more than 20 years.

A national footprint, headquartered in San Diego, CA
Regional offices: 
CA: Los Angeles, Oakland, Sacramento, MA: Boston, NY: Brooklyn, Stony Brook

185+ dedicated, mission-driven employees
Managing ~50 projects and programs
National programs | Statewide incentive projects | Region-specific solutions



Today’s Agenda
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SD ZN3 Project, Modeling and Design Overview
Kristin Larson, CSE

Utility Incentives and Available Programs
Tyler Sybert, SDG&E

Energy Dashboard and Visitor Engagement Activities
Josh Dean, SD Green Building Council



SD ZN3 Project, Modeling and 
Design Overview 
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Center for Sustainable Energy
Kristin.Larson@energycenter.org



Project Summary

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.



Project Sites
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SD ZN3 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

1

2

3

City of San Diego
Reduce energy consumption at municipal facilities by 15% by 2020 
and by 25% by 2035.

California 
50% of new major renovations to state buildings will be ZNE by 
2025.

50% of commercial buildings will be retrofit to ZNE by 2030. 

Zero Net Energy Goals
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Project Team
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Design and Construction Education and OutreachEmerging Technologies Baseline Monitoring
& Lighting Upgrades

Funder Site Host & 
Sponsor

Prime

HVAC Controls & 
Building Automation

Upgrades

Data Visualization Plug Load Management



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. 



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

verification data.

15.    Educate & train facility operators.

16.    Complete post-retrofit occupant 
behavior analysis.

17.    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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ASHRAE Audit Findings: Kbtu by End Use
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ASHRAE Audit Findings: Pre-Retrofit EUI Comparison
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Path to ZNE (Energy Conservation Measures)
Energy Conservation 

Measure
Electricity 

Savings 
(kWh/yr.)

Total Energy 
Savings (kBtu/yr.)

Electricity Savings 
($)

Peal Demand 
Savings (kW)

Est. Installation 
Costs.* ($)

Lighting Retrofit 160,662 548,179 21,864 39.1 580,927
Lighting Controls 24,528 83,690 2,908 6.5 150,000

HVAC Controls + Tridium 
Building Automation

38,813 135,365 7,124 33.3 195,000

Plug Load Optimization: 
BertBrain Plug Load 

Manager**

14,002 47,775 1,485 4.3 10,000

Building Envelope: 
Window Film and 
Weatherization

1,699 6,090 274 0.7 7,000

Total 239,704 821,099 $33,655 83.9 $942,927
* Does not include design, energy modeling and construction management costs
** Pre-commercial technology
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Pre- & Post-Retrofit + PV EUI Comparison (kBtu/ft2)
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Valuable 
Lessons

1

2

3

5

6

8

Know your delta to ZNE.

Conduct pre-retrofit 
submetered monitoring.

Know and stick to 
your ZNE definition.

Anticipate impact of cyber 
security requirements on 
building automation. 

Perform 12 months of post-
retrofit monitoring instead of 
relying on “ ZNE design”.

Identify the right energy 
modeling tool for the project 
& perform additive modeling.

Lessons for Future Building ZNE Projects
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4
Isolate energy reductions 

by end-use to achieve 
maximum savings.

7
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. 9



Research Value of SD ZN3
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Showcases a public, private and nonprofit partnership
Tests and implements integrated project delivery and contracting.

Retrofits existing buildings 
Evaluates unique building characteristics.

Integrates emerging devices with building automation system
Tests pre-commercial plug load management device integration.

Evaluates behavior impact
Provides pre- and post-retrofit behavior surveys.

Creates a replicable blueprint
Helps create a blueprint for other local governments going ZNE.



Construction Final Report

Measurement + Verification

Fall 2019 – Winter 2020 Spring 2021

Next Steps
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Spring 2020 – Spring 2021

Check out project updates and resources at www.energycenter.org/sdzn3

http://www.energycenter.org/sdzn3


Utility Incentives, Available 
Programs and Looking Ahead
Tyler Sybert, 
SDG&E
ZNE Lead
tsybert@semprautilities.com
858-503-5409

mailto:tsybert@semprautilities.com


Explore the expansion of various 
procurement vehicles and intervention 
strategies to find targeted, deeper, or 
incremental savings

Expand the platform’s scope and 
capabilities to encourage customers to 
advance along the energy adoption curve. 

Transition statewide Heating, Ventilation, 
and Air Conditioning (“HVAC”) program to 
work with manufacturers on more 
efficient design. 

Create an online platform to facilitate 
cross-promotion and encourage 
engagement. 

Transform tenant energy savings into 
asset value for property owners. 

Provide a simple, yet comprehensive, 
customized energy management 
solution for the hard-to-reach small 
commercial segment. 

3

1

2

SDG&E Business Plan Application: The Commercial Sector 

22

6

4

5



Peak ReductionElectric Gas

Energy Efficient Business Incentives (EEBI)
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$.12/kWh $1.25/Therm $150/kW

Incentive Rates

Benefit for financial incentives for retrofitting existing 
equipment or installing new high-efficiency equipment



Before Applying for EEBI
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The More You Save, The More You Earn
Up to 50% of your project cost or 100% of the allowable incentive amount

Must receive Notice to Proceed (NTP) first 
NTP is sent after EEBI Project Agreement is executed. Businesses can then 
purchase or install equipment

Submit documents 
Submit all project documents to your assigned account executive (AE if 
applicable) and BusinessEnergySavings@sdge.com

mailto:BusinessEnergySavings@sdge.com


Pre-Application Eligibility Pre-
Inspection NTP Installation

1

2

3
4

5

SDG&E Engineer 
will complete 

M&V form

Determine 
eligibility Complete W-9, 

installation report 
and invoices

Complete Tabs 3 + 4 Execute Project 
Agreement and 
issue Notice to 

Proceed

Applying for EEBI Incentives
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Review

6

Review and adjust 
Savings and Incentives, 

if necessary

Detailed steps and additional resources can be found at SDGE.com/EEBI

https://www.sdge.com/businesses/savings-center/rebates-incentives/incentives


Technology Incentive (TI)

On Bill Financing (OBF)

Energy Efficient Business Rebates (EEBR)

Additional Incentive Opportunities
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Other 
Programs



Cool Zone Limitations

Grant Funding Delay

EEBI Program

SD ZN3 Challenges
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Energy Innovation Center Emerging Technology Program (ETP)
• Provide customers with tools to 

become more energy efficient

• Offer workshops and classes

• Provide steps to energy 
efficiency/ZNE

• Evaluate the performance of emerging or 
underutilized EE/DR technologies and 
solutions that could potentially be 
transferred to customer programs to adopt 
as measures.

• Fund field assessment of emerging EE/DR 
technologies and solutions at suitable 
customer sites.

Other Available SDG&E Tools
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Changing energy behaviors 
through occupant engagement 
dashboards

Josh Dean, CEM, LEED, AP O+M
Executive Director, San Diego Green Building Council
josh@sd-gbc.org
(619)786-0979
www.sd-gbc.org

mailto:josh@sd-gbc.org
http://www.sd-gbc.org/


SD ZN3 Library Retrofit Project
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Valencia 
Park/Malcom X 

Library

Serra Mesa – Kearney 
Mesa Library

Point Loma/Hervey 
Branch Library



Time Dependent 
Valuation (TDV)

Definitions ZNE Building

Focuses on the ‘value’ of 
energy consumed at the 

building site while factoring in 
an economic multiplier to 

account for the differing costs 
of grid production throughout 

the day. (Title 24)

Source, TDV, campus / 
site, etc…

A building that produces as 
much, or more, renewable 

energy on-site as it 
consumes over the course 

of a year. 

What is Zero Net Energy (ZNE)?
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Behavior Change

Goals

• Build staff awareness of SDZN3 sustainability 
project and goals

• Encourage participation in sustainable projects 
and achievement of desired goals

• Advocate and model sustainable practices



1

2
3

4

5

Provide resources for 
occupants to learn more 

about ZNE & energy 
efficiency in their own 
homes and businesses

Adoption

Use gamification strategies to 
engage library occupants in 

energy use reduction

Engagement
Show library occupants energy 
consumption and PV electricity 

production graphically and using 
accessible units of measurement

Awareness

Introduce the SD ZN3 Project 
& its relationship to the City 

of San Diego’s Climate Action 
Plan (CAP) to library 

occupants

Project Background

Teach library occupants about the various 
ECMs, methods, and technologies being used 

to reach ZNE or near-ZNE 

Education

Community Engagement Dashboard & Kiosk Goals 

33



Project Background

Introduce the SD ZN3 Project & its 
relationship to the City of San 

Diego’s Climate Action Plan (CAP) to 
library occupants.
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Awareness

Show library occupants energy 
consumption and PV 
electricity production 
graphically and using 

accessible units of 
measurement.
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Education

Teach library occupants 
about the various ECMs, 

methods, and technologies 
being used to reach ZNE or 

near-ZNE.

36



Engagement

Use gamification strategies to 
engage library occupants in 

energy use reduction
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Adoption

Provide resources for occupants to 
learn more about ZNE & energy 

efficiency in their own homes and 
businesses

38



4

21

3Post-project survey 
participation

Provide Feedback

Participate in energy 
conservation measures at 

home.

Learn More
Adopt Energy Efficiency 

at Home

What Can Library Staff & Visitors Do?

39

Monitor SD ZN3 project 
progress online and in-
person

Follow the Project

Explore other SD ZN3 
projects



Purchase and install mobile kiosks Education, training and tabling at libraries

Data integration and 
configure storyboard

Feb. 2020Nov. 2019 Dec. 2019 Jan. 2020

Community Engagement Next Steps

40

Feedback
• Monitoring dashboard user analytics
• Analyze post-project survey results to 

evaluate behavior change, increased 
awareness



Questions?

Josh Dean, CEM, LEED, AP O+M
Executive Director, 

San Diego Green Building Council
josh@sd-gbc.org
(619)786-0979

Tyler Sybert
ZNE Lead

San Diego Gas & Electric
tsybert@semprautilities.com

858-503-5409

Kristin Larson , AICP and LEED 
Green Associate

Manager
Center for Sustainable Energy

kristin.larson@energycenter.org

Follow the Project at Sites.EnergyCenter.org/SDZN3

http://www.sd-gbc.org/
mailto:josh@sd-gbc.org
mailto:tsybert@semprautilities.com
mailto:kristin.larson@energycenter.org
https://sites.energycenter.org/sdzn3
https://sites.energycenter.org/sdzn3
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