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California Lottery Santa Fe Springs | Santa Fe Springs, CA Credit: LPAS Architecture + Design

nbi r&fioe
Mission
To achieve better buildings that are zero energy, zero carbon,

and beyond — through research, policy, guidance and market
transformation — to protect people and the planet.
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Five Foundations of Zero Carbon Building Policies
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Definitions/Lexicon



Zero Energy

(aka Net Zero Energy, Zero Net Energy)

A zero energy building combines energy
efficiency and renewable energy generation to
consume only as much energy as can be
produced onsite through renewable resources

over a specified time period. (Source: U.S.
Department of Enerqgy)

© New Buildings Institute 2020


https://www.energy.gov/eere/buildings/zero-energy-buildings

Zero Carbon

(aka Net Zero Carbon, Zero Net Carbon)

A zero carbon building Is defined as one that
IS highly energy-efficient and produces onsite,
Or procures, carbon-free renewable energy In
an amount sufficient to offset the annual
carbon emissions associated with operations.
(Source: Zero Carbon Building Standard
Canada Green Building Council)



https://www.cagbc.org/cagbcdocs/zerocarbon/CaGBC_Zero_Carbon_Building_Standard_EN.pdf

Electrification

Electrification refers to replacing direct fossil
fuel use (e.q., propane, heating oil, gasoline) with
electricity [use] In a way that reduces overall
emissions and potentially energy costs while
lowering other air pollutants.

(Source: Environmental and Energy Study
Institute)

© New Buildings Institute 2020


https://www.eesi.org/projects/electrification

Building-Grid Integration

(aka Grid-Enabled Buildings, Grid Harmonization)

Building-grid integration refers to the
Integration and optimization of homes and
commercial buildings with the nation’s energy
grid. (Source: Department of Energy)



https://www.energy.gov/eere/buildings/buildings-grid-integration
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Operational Carbon



Gas v. Electric Commercial
Bldgs (Site BTUS)

Breakdown of Electricity vs. Gas Consumption by City Electricity
Based on CBECS 2012 Data by Census Division Gas
Aspen 42% 58%

Berkeley 35% 65%
Boston 39% 61%
Boulder 42% 58%
Cambridge 39% 61%
Denver 42% 58%
Grand Rapids 45% 55%
Los Angeles 35% 65%
Minneapolis 37% 63%
Montgomery County 24% 76%
Oakland 35% 65%
Philadelphia 40% 60%
Portland 35% 65%
San Francisco 35% 65%
San Jose 35% 65%
Seattle 35% 65%
St. Louis 37% 63%
Washington 24% 76%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percent of Energy Consumption




Gas v. Electric Commercial
Bldgs (Site BTUS)

Emissions intensity of electricity generation by city

Data from eGrid 2016 and Portfolio Manager
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Electric Grid Sources - National

B Natural Gas: 38.54%
B Coal:23.54%

B Nuclear: 19.72%

B Wind: 7.31%

Hydro: 6.54%
Solar: 1.76%
Biomass: 1.42%

Oil: 0.45%
Geothermal: 0.39%
@ Other Fossil: 0.32%

U.S. Energy Information Administration's Open Data API for Electricity Net Generation.



http://www.eia.gov/opendata/qb.cfm?category=1

Time of Use

California: The Duck Curve

Net load - March 31
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COVID-19 Impacts

2
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COVID-19 Impacts
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MWCOG Context

* Climate Energy Environment Policy Committee
* Regional GHG reduction 40% by 2030
* 80% by 2050

» Targeted goals for sectors for local
governments




MWCOG Context

* Maryland 50% RPS by 2030; 100% by 2040
 MoCo, MD exploring BPS

* Washington, DC 100% RPS by 2032
» 2017 Energy Code Increase
* BEPS

* Virginia 100% RPS by 2050
* Energy code updating




Electric Grid Sources - DC

B Biomass: 57.81%
B Natural Gas: 27.13%
B Solar:15.06%

U.S. Energy Information Administration's Open Data API for Electricity Net Generation.



http://www.eia.gov/opendata/qb.cfm?category=1

Electric Grid Sources - Maryland

Nuclear: 37.84%
Natural Gas: 37.40%
Coal: 14.42%

Hydro: 5.56%

wind: 1.45%

Solar: 1.28%
Biomass: 1.02%
Other Fossil: 0.83%
Qil: 0.20%

U.S. Energy Information Administration's Open Data API for Electricity Net Generation.



http://www.eia.gov/opendata/qb.cfm?category=1

Electric Grid Sources - Virginia

\

Natural Gas: 60.05%
Nuclear: 30.28%
Biomass: 3.90%
Coal: 3.55%

Solar: 0.87%

Other Fossil: 0.57%
Hydro: 0.46%

Qil: 0.31%

U.S. Energy Information Administration's Open Data API for Electricity Net Generation.



http://www.eia.gov/opendata/qb.cfm?category=1
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Grid Integration + Storage



The GridOptimal Buildings Initiative

New Metrics for Building-Grid Integration



The GridOptimal Buildings Initiative - Key Themes

« The way buildings interact with the electric grid is evolving rapidly.

 Buildings will face increasing regulatory and economic pressure to
be able to respond to changing utility rate and delivery structures.

« Designers will need to understand and incorporate strategies that
allow buildings to directly interact with the utility grid.

« Adapting to the interactive grid will be critical to maintaining building
services and comfort and to grid dependability.

 Efforts to decarbonize the electrical grid will require better
Integration of distributed energy resources.

GRIDOPTIMAL.

BUILDINGS INITIATIVE © New Buildings Institute 2020
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The proliferation of
distributed generation
creates a need for

more active grid
management T

Wind Turbines
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BUILDINGS INITIATIVE

© New Buildings Institute 2020



Storage and smart
devices can help
support clean grid

operations T
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Opportunities for Building Integration with Grid

Permanent Efficiency
* Reduce building energy
loads...
Peak Shifting

« Design to modify time of peak
building energy use to adapt to

grid...
Dynamic Response

« Actively reduce building energy
use in response to short-term
grid constraints..

Dispatchable Energy Storage

« Actively manage energy use
patterns based on grid
signals...

new buildings
nbl institute
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Electrification



I\/Iaklng Headllnes

Electrification of buildings: A cornerstone
of Canada's low-carbon future
The Electrifying Path to Decarbonization — Part 3

PEMBINA
institute

OPED - Jan. 10, 2018 - By Dylan Heerema

Goodbye, gas tumaces" Why electrlﬂcatlon is the
future of home heating @ CBC
Emily Chung - CBC News - Posted: Jan 20, 2020 4:00 AM ET | Last Updated: F-ebruary4

No more fire in the kitchen: Cost, .comfort qmphz_mzed as In a first for Massachusetts, Brookline votes
Cities are banning natural gas  building electrification takes off in : .. A

in homes to save the planet Colorado to ball 011 alld gaS plpeS m neWblllldlllgS
v The Boston Globe

TODAY

Cities Look to Natural .Gz%s Bans to Forward-Looking Cities Cities are banning natural gas in new
Curb Carbon Emissions Lead the Way to a Gas- homes, citing climate change .
SCIENTIFIC Free Future @©CBS
AMERICAN. NEWS

By Matt Gough February 11, 2020

new buildings
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Beneficial Electrification

e Saves consumers money over
the long run;

* Enables better grid management;
and

* Reduces negative environmental
Impacts.




Principles to Electrify

 Efficiency First

 Value of Flexible Load for Grid
» Understand Emissions Impact
» Use Emissions Efficiency

» Account for Life of Measure

* Rate Design




Building Electrification Technology Roadmap
(BETR)

» Collaboration between NBI, BDC and EPRI ISR

ackground and Context

Since the sarly 15808, thare have Deen Significant and enpactiul effars 1o impeove the srergy officiency

« Goal: Accelerate the development and adoption of e

policies for greenhoute gas (GHG) reductions. This shift has put momentues Behind renewable anergy
- - production, BOth Sutributed and Bt Ltlity sale, T Secirbonize the grid. Whie gereration-tise effores
advan Ced eIeCtrIC teChnOIO IeS e critical, the role of bulldings’ energy C38 reMAing 3N IOOTANE INtENNATION Mred for effiCiency
programs sad jurisdicticnal activitiet. Building slectrification - reducng or sliminating direct wie of foud
funls 2t the building throggh advenced slectric technoiopes — i3 ganing interest 1 » key strategy to
employ along with grid decarboration

- -
Y Ob eCtlveS = The Need for this Project. Nationally, natural gas accounts for an average of 44% of 2 home's tocad
- energy e varying regionally from 26-60%. For commercial bulidings, the range varies more wicely by
sector from 20-60% of energy use a3 shown in the figure below'. Direct site natural gas use, combined
with leakage in delivery, can be

« Characterize the industry status of technology et Tk

with eleciricry that produced by
natural gas fired generation whie the

readiness for electrification including e e 5

To sgnificantly reduce building site

product optimization and site barriers to adoption. e e s s

technologies that are avadadle 1oday
Bt A0t yot widely 2300ted, 3 well a1

* Provide guidance that supports oo o ety

sarvice a3 incurmbent techaciogies. In response 10 this need, New Buildings Instizute (NBI), the Buiiding

b 1 I d 1 I t 1 f. t. B E b d t' Decarbonization Coalition (EDC) and the Electric Power Rasasech Ingtituae (EPRI) identified & set of

UI Ing e eC rl Ica Ion ] Car On re UC Ion, reseerch tazks 1o provide information, data and direction on slectric tachnciogies that will support
ofSSency programs and policy mahars. Most importantly, the proposed resedrch recogrizes, Mveraged

0d Bulds on eusting studes and efforts underway On sesing and advancing electnic tachnolopes

energy efficiency and research programs over the Ot imgror ok sy e o shmsecy s A T Bl Svnen
next 10 years.

resuits g technical pathways' that support decarbon@ng the Dult envecament

LA fruceetal Cata soc (BLC Commertisl d8ts atyl) o0 SOt Wit natyral g (“40N of U S domeni boe Ow
Gae

CrWCis o et
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Embodied Carbon



Global CO, Emissions

Building
Operations
28%

Building

Other
Materials &
Construction

6%
Transportation
23%
11%

Industry (Core and Shell)
32%

Source: Global Alliance for Buildings and Construction 2018 Global Status Report © New Buildings Institute 2020



Questions?

Kim Cheslak
Associate Director Codes and Policy
kim@newbuildings.org

new buildings
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www.newbuildings.org
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