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» Department of Energy funding updates
Public Sector Field Validation Funding Opportunity Announcement
P Select action items that a state energy office or city (including municipal utility) can use to promote
demand flexibility in public buildings
Benchmarking and transparency

Data collection
Building performance requirements and state energy plans

Demand response programs and time-varying electricity rates
» Next steps
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Funding Opportunity Announcement

Public Sector Field Validation
Building Technologies Proving Ground - Public Sector Field Validation

Funding Opportunity Announcement DE-FOA-00002324
* $10 million EERE Funding Opportunity on Technology Field Validation

Released on June 26, 2020

— Concept Papers due July 27", 2020; Full Applications due September 28", 2020 5pm ET

* Successful proposals will include:
— Near-commercial and emerging technology solutions (including operational/energy management
solutions) that will be validated in occupied and operational buildings and can achieve:
* Atechnical potential of at least 250 Trillion British Thermal Units per year (TBTU/yr.) of U.S. primary

energy savings; or
* Yield significant end use energy demand flexibility

* Eligible entities
— State, local, and tribal governments must be the prime applicant
* Preferred teams include technology providers, utilities, and building owners/operators
* Focus on commercial and multifamily buildings
* Apply Now: https://eere-exchange.energy.gov and search DE-FOA-0002324
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Building benchmarking and transparency (1)
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» Benchmarking and transparency policies typically require public and/or private building owners to
measure building energy use and make the data publicly available. Some policies include a
building energy reduction requirement or goal.

» As of January 2019, 27 cities, one county and three states have established benchmarking and
transparency reporting requirements.

» New Jersey is one of the three states that established benchmarking and transparency reporting
requirements state-wide. By 2023, the Board of Public Utilities must require commercial buildings
over 25,000 square feet to benchmark energy and water use using EPA’s Portfolio Manager.

» Several cities located in states that are members of our cohort have benchmarking and
transparency requirements:

Colorado: Boulder, Fort Collins and Denver
Florida: Orlando

Massachusetts: Boston

Minnesota: Minneapolis



https://www.energy.gov/sites/prod/files/2019/02/f59/Benchmarking_Transparency_Resource_PDF_Final_2.14.pdf
https://www.njleg.state.nj.us/2018/Bills/A4000/3723_I1.PDF
https://www.energystar.gov/buildings/facility-owners-and-managers/existing-buildings/use-portfolio-manager
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Report and analyze demand data
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» Benchmarking and transparency requirements can be used to promote demand flexibility. Opportunities to expand the current
requirements include:
Demand data. Many of the benchmarking and transparency policies use EPA's Portfolio Manager as the reporting tool,
but only require building owners to report building energy savings. Demand can also be tracked in Portfolio Manager.
Collecting demand data may be helpful to identify opportunities for bill reductions and demand flexibility.
Demand flexibility data collection. Two metrics that are beneficial to understanding a building’s demand flexibility are
the timing and duration of load reductions or increase. Advanced metering infrastructure, building energy management
systems and specific devices (e.g., smart thermostats) are able to measure the time and duration of a load reduction or
increase. This type of data collection could be tested through a state owned building pilot.
Renewable energy generation and storage data collection. Collect data on timing and quantity of energy that
buildings with renewable energy are producing. Similarly, collect data on when energy storage systems are charging and
discharging energy. This type of data collection could be tested through a state owned building pilot.

Some additional LBNL resources
e Evaluation of U.S. Building Energy Benchmarking and Transparency Programs: Attributes, Impacts and Best
Practices

e Forthcoming SEE Action report, Performance Assessments of Demand Flexibility from Grid-Interactive Efficient
Buildings: Issues and Considerations



https://www.energystar.gov/buildings/tools-and-resources/how_track_electric_demand_portfolio_manager
https://emp.lbl.gov/publications/evaluation-us-building-energy
https://www.energy.gov/eere/buildings/grid-interactive-efficient-buildings
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Status and opportunities
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» States may track energy consumption in buildings for other purposes (i.e., reduce energy costs) absent a
benchmarking and transparency policy.
» Massachusetts, Tennessee and Virginia track public building energy consumption using tools that provide online data
visualizations.
The data is not currently used to identify or implement demand flexibility, but is a starting point. To be responsive
to grid signals, grid-interactive efficient buildings must have transparency regarding when electricity is being
consumed and if the load is flexible.

» Most documentation or case studies on benchmarking/tracking building energy consumption focus on the energy and
cost savings.
Tracking demand reductions increases visibility into opportunities for buildings to provide savings when grid needs
are highest and install controls with communication capability to allow buildings to respond to grid needs.
Often, demand reduction data exists but isn’t being recorded in a central repository.
Where applicable, collecting renewable energy generation and battery storage consumption and dispatch data
may allow building operators to identify comprehensive solutions to meet grid needs.
» A 2018 report to GSA's Building-Grid Integration Task Group recommended modifying federal energy goals to include
targets based on energy use intensity, peak demand, load factor, and energy costs metrics. The purpose of the

recommendation is to raise awareness of strategies that include other resources besides energy efficiency to increase
emissions and cost savings.

| 10


https://www.gsa.gov/cdnstatic/Bldg%2520Grid%2520Integration%2520Advice%2520Letter%25202-21-19%2520-%2520508.pdf
https://www.nrel.gov/docs/fy17osti/68566.pdf
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» Massachusetts Energy

Savings Optimization IR T T T ot e P e e e :
H ta showing Edward W. Brooke Courthouse savings opportunity addressed by building start-up time adjustment
Program P ’ i
» The Commonwealth o

Building Energy
Intelligence (CBEI) seeks
to: 5!“
« Improve building energy :
management practices _
« Drive operational P o
efficiencies
« Lower energy consumption
and costs
+ Assist in identifying capital
needs for energy-using
equipment and/or systems 1
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https://www.mass.gov/service-details/energy-savings-optimization-program
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Massachusetts Commonwealth Building Energy Intelligence (2)
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» The program began in 2010 with EnerNOC (now Enel X) using advanced energy metering and analytics to highlight
opportunities for increased efficiency at state properties.
» The program provides whole building real-time energy metering and analytics on
25 million square feet
460 state buildings, including hospitals, prisons, universities, community colleges, trial courts, office buildings
1200 meter streams of five minute data for electric, gas, steam, hot and chilled water and oil usage
» The implementation contract expires in 2021. The state issued a request for information in September 2019 that has
questions that may be useful for other states interested in working with a vendor to use real-time energy metering or building
energy management systems in state facilities.
“Does your solution offer measurement and verification (M&V); verify that an Energy/Water Conservation Measure
(ECM) yielded the proposed savings/track and analyze project specific energy, both for findings from your system, as
well as those from other energy projects at the buildings?
Does your solution offer benchmarking, through automated integration with energy star as well as supplementing for
space/building types that are not in Energy Star (CBECs, for example)?
Does your solution provide the ability to automatically generate full, complete utility applications and supporting
documentation for implemented efficiency recommendations, for all applicable programs (gas, electric, etc.) in the
Commonwealth?
Does your solution use building-level data, connect to a Building Automation System, or connect to other more granular
data points than the building level?”

v

| 12


https://www.commbuys.com/bso/external/bidDetail.sdo?bidId=BD-20-1019-DCP08-ENR01-43509
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» The State of Tennessee owns and manages ~103 million square feet of facilities. In February 2016,
the state selected a vendor to provide utility bill management software and services to help reduce
energy costs and consumption in state owned and managed facilities.

» The State Facility Utility Management team manages the Utility Data Management platform.
The platform offers many reports to users to help reduce energy consumption and bills.

» An Energy Liaison Program is being developed. It will provide resources and training and create a
network of best practices for state facility managers and maintenance staff.

v

14 Total State Commodity Use Costs for Fiscal Year 2019 o
M Natwral Gas
| | E:Ial:d Water

B Water & Sewer

$ x 1,000,000

Jul 2018 Aug 2018 Sep 2018 Oct 2018 Nov 2018 Dec 2018 Jan 2019 Feb 2019 Mar 2019 Apr 2019 May 2019 Jun 2019 13
Source: Office of Energy Annual Report 2019



http://www.globenewswire.com/news-release/2016/05/12/839493/10162648/en/State-of-Tennessee-Selects-EnergyCAP-for-Energy-Software-and-Services.html
https://www.tn.gov/environment/program-areas/energy/state-facility-utility-management--sfum-/udm-landing-page.html
https://www.tn.gov/content/dam/tn/environment/energy/documents/2017-18OEPAnnualReportFINAL.pdf
https://www.tn.gov/content/dam/tn/environment/energy/documents/TDEC%20OEP%202019%20Annual%20Report.pdf
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Virginia Energy Dashboard Portal G

MODERNIZATION
LABORATORY
CONSORTIUM

U.S. Department of Energy

» Six agencies in Virginia are currently in the Energy Dashboard Portal (Department of General Services, Port Authority,
Community Colleges, Museums, Department of Transportation and State Policy). More will be added.

» The goal of the Energy Dashboard is to compile, track and measure state agencies energy use, help identify efficiency
champions and best practices, and identify buildings that will benefit from efficiency upgrades.

» The dashboard shows building energy cost and consumption per square foot, year-over-year electricity cost and
consumption performance comparisons, cost at meters, month use and spending trends and a rolling three year energy use
intensity by agency. Adding natural gas and water consumption in the future

& COVA: Building Energy Summary a &6 + K
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https://dmme.virginia.gov/de/EnergyDataWarehouse.shtml
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» Several states in the working group have executive orders or other guidance that require state-owned
buildings to achieve an energy efficiency goal within a certain timeframe. For example:

CO: Executive Order Concerning the Greening of State Government
MA: Lead by Example Executive Order (2007)

» As these policies are updated or newly adopted, states may consider including demand flexibility in
their goals

Allow additional credit for demand flexibility when quantifying goals
Add applicable metrics to state facility building performance goals to raise awareness of strategies
that include other resources besides energy efficiency to increase emissions and cost savings.

e Demand data

e Timing of load reduction or increase

e Duration of load reduction or increase

* Renewable energy generation and storage charging and dispatch data

e Energy use intensity

e Load factor



https://www.colorado.gov/pacific/sites/default/files/Greening%20Govt.%20E.O.%20-%20signed_1.pdf
https://www.mass.gov/leading-by-example-state-government-progress
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Demand flexibility in state energy plans
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» Several of the states in our cohort group have energy plans that seek to achieve a
variety of energy, air pollutant emissions reduction and other goals.
» For example, New Jersey’s 2019 Energy Master Plan identifies seven strategies to
achieve state goal of 100% clean energy by 2050.
Two of the strategies specifically mention demand flexibility.
« Strategy 3.2 Manage and reduce peak demand
+ Strategy 3.2.2: Pilot alternative rate designs to manage EV charging and encourage
customer controlled demand flexibility
« Strategy 5.3 Modify current rate design and ratemaking process to empower
customers energy management, align utility incentives with state goals, and
facilitate long-term planning and investment strategies
+ Strategy 5.3.3.: Pilot and implement modified rate design to encourage customer-
controlled demand flexibility, manage EV charging and support DR programs
» As energy plans are updated, states may consider including demand flexibility in their
goals. | 17
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Utility or market demand response programs (1)
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» Demand response (DR) is the change in the rate of electricity consumption in response to price
signals or specific requires of a grid operator. (GEB Overview report)
» DR products can be grouped into two categories

Incentive payment programs include direct load control, interruptible, demand bidding/buyback, emergency,
capacity market, and ancillary service programs.

Time-based or dynamic pricing programs include real-time pricing, critical peak pricing, critical peak rebate,
variable peak pricing and time-of-use rates administered through a tariff. (EIA)
» Participation in demand response programs or other time-based rates are an opportunity for state
owned or managed buildings to reduce electricity bills and emissions and provide grid services.

» Automation and use of third party aggregators are opportunities to simplify participation in DR
programs.

» ISO-NE and PJM offer several demand response products that state facilities can participate in
(typically through an aggregator)

» The 2018 report to GSA suggested collaborating with utilities and ISO/RTOs to

“Conduct rate structure analysis, pilot projects, participate in the most cost-optimal electric rate structures
available which ideally reflect the variable cost of generating electricity” | 19



https://www1.eere.energy.gov/buildings/pdfs/75470.pdf
https://www.eia.gov/survey/form/eia_861/instructions.pdf
https://www.gsa.gov/cdnstatic/Bldg%2520Grid%2520Integration%2520Advice%2520Letter%25202-21-19%2520-%2520508.pdf

Utility or market demand response programs (2)

» Increasing numbers of customers are
enrolling in retail time-based rates.

More research is necessary to provide
examples of state owned or managed
facilities using dynamic rate
structures.

Several states in the cohort have state
owned or managed facilities that
participate in demand response
programs.

Massachusetts, Virginia,
Tennessee

Examples of states outside of the
cohort participating include California,
New York City, Montgomery County,
MD
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https://ferc.gov/sites/default/files/2020-04/DR-AM-Report2019_0.pdf
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» The Massachusetts Division of Capital Asset Management and Maintenance has a contract for
three offerings to state, local or quasi-governmental to use to reduce their energy costs.

Active demand capacity resources: electricity reductions that are bid into the forward capacity market and
activated by the ISO. These resources can also participate in Day-Ahead and Real-Time markets.

On-peak demand resources: electricity reductions from non-dispatchable passive sources (e.g., efficiency,
distributed generation, CHP) that are bid into the forward capacity market and have a supply obligation.

Capacity tag: During peak days, the amount of capacity used at a facility determines your capacity
assignment. Reducing demand during those days reduces bills for the next capacity year. This opportunity
is between the utility and facility and is not an ISO-NE product.

» A third party bids the savings into ISO-NE.
» Participating facilities in Massachusetts save about $500,000/year using these programs.

https://www.mass.gov/service-details/demand-response-energy-credit-programs 21



https://www.iso-ne.com/markets-operations/markets/forward-capacity-market/fcm-participation-guide/price-responsive-demand
https://www.iso-ne.com/markets-operations/markets/demand-resources/about
https://www.mass.gov/service-details/demand-response-energy-credit-programs
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Virginia: PJM emergency capacity performance demand response ////?:Q/:g
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» Virginia: State agencies, universities, K-12 schools, local governments and municipalities can
participate in PJM’s demand response program.
The Department of Mines, Mineral and Energy (DMME) selected a state curtailment provider who assists
departments with participation in the DR program. Participants in the Emergency must be able to curtail
load when called by PJM (via CPower, the state curtailment provider)

Examples of technologies that enable participation are building automation systems, emergency

generation, lighting, HVAC, or shifting load. i e G B
» Agencies participate in PJM’s emergency capacity performance DR
and some are exploring economic DR options, which includes 100 ' - -
ancillary services.
Synchronized Reserves require a reduction in consumption within 10 § 50 (17 109
minutes of dispatch
Day-Ahead Scheduling Reserves require a reduction in consumption o
within 30 minutes of dispatch 2018 2019 2020
Regulation follows PJM’s regulation and frequency response signal = Curtaiment m Energy Efficiency

Demand response enrollment | 2


https://cpowerenergymanagement.com/case-study-va-state-university/
https://cpowerenergymanagement.com/demand-response-contributes-just-sustainability-k-12-public-school-system/
https://dmme.virginia.gov/de/LinkDocuments/Demand%20Response/VABeach_CaseStudy_FINAL.pdf
https://dmme.virginia.gov/de/DemandResponseContract.shtml
https://www.pjm.com/-/media/markets-ops/dsr/end-use-customer-fact-sheet.ashx?la=en
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» Tennessee Department of General Services, Nashville Electric Service and Enel X work together to
implement demand response programs in nine state office buildings.

All buildings have an Energy Management System with automated energy conservation measures. During

a demand response event, the buildings can reduce their energy consumption by increasing or decreasing

temperature set-points, shutting off non-essential lighting, manual curtailment of air-conditioning and
voluntary reduction in lighting, fans and office equipment.

Energy Payments: $5.00
October 2018 - September 2019

o 5240
Capacity Payments $ 220599 200
S 5160
{ Energy Payments $ 9.00 l g $120
& 580
\ Adjustments $ 0.00 I ]
w540
Total Payments $  2,214.99 50 = - - . W .

(US only payments) Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Enroliment Period

Source: Office of Energy Annual Report 2019
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https://www.tn.gov/content/dam/tn/environment/energy/documents/2017-18OEPAnnualReportFINAL.pdf
https://www.tn.gov/content/dam/tn/environment/energy/documents/TDEC%20OEP%202019%20Annual%20Report.pdf

New York City Department of Energy Management
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» The New York City Department of Energy Management (DEM) launched a citywide DR program

in 2013.

» From 2013-2018, City agencies earned more than $50 million from DR revenues
» Each year additional agencies and capacity have participated in the program

» In summer 2019, estimated load reduction was 110 MW (see chart)
» DEM hired NuEnergen to implement the DR programs. Buildings must have real-time meters with

communicating capabilities and have curtailable load.

Citywide DR Program Progress; Growth in Agencies and Commitments (MW)

/.

o —

https://www1.nyc.gov/site/dcas/agencies/demand-response.page

24


https://www1.nyc.gov/site/dcas/agencies/demand-response.page
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» California requires state agencies to participate in demand response programs and suggests that
facilities with appropriate energy management systems participate in Automated Demand
Response.

» The Montgomery County Division of Facilities Management works with Enel X to reduce electricity
consumption during PJM DR events.

The county also has automated energy management through the building automation system that
controls HVAC and lighting to remotely adjusts temperatures and schedules.

The Building Automation System also provides safety and operational efficiencies through control of fire
alarm operations and troubleshooting mechanical system issues from the operations center which
reduces calls that mechanics must respond to.

25


https://www.green.ca.gov/buildings/resources/executiveorder/
https://www.dgs.ca.gov/Resources/SAM/TOC/1800/1810-5
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Next steps: GEB TA public buildings cohort
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P Checklist that identifies technologies and/or technology characteristics to be considered in retrofit and new
construction projects (e.g., enable control by a building energy management system)

P Action items that a state energy office (or city, including a municipal utility) could take

» Model language that identifies benefits of including demand flexibility toward meeting energy-related state (or
city) goals and encourages or requires retrofit and new construction projects to enable demand flexibility (e.g.,
using building energy zones, participating in demand response programs or events, coordinating multiple
distributed energy resources in an individual building). Example applications:

Governor’s executive order

Administrative rule

State energy plan

Demonstration project

Model standard for data access and privacy
Building energy codes

Appliance standards

NASEO GEB Publications https://www.naseo.org/buildings-publications
GEB Working Group https://www.naseo.org/issues/buildings/naseo-geb-resources

26


https://www.naseo.org/buildings-publications
https://www.naseo.org/issues/buildings/naseo-geb-resources

Questions?

Natalie Mims Frick
nfrick@Ibl.gov
510-486-7584

Visit our website at: http://emp.lbl.gov/
Click here to join the Berkeley Lab Electricity Markets and

Policy Department mailing list and stay up to date on our
publications, webinars and other events. Follow the Electricity

Markets and Policy Group on Twitter @BerkeleyLabEMP
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http://emp.lbl.gov/
https://emp.lbl.gov/mailing-list

