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Agenda

 What is a resilient building?

Why should buildings support the grid?
* How can buildings support the grid?

* How is the grid transitioning?

What is the role of codes?

What is the role of SCE?
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What is a Resilient and Decarbonized BU|Id|ng7 o,

Impacts of Climate Change

* A building that can defend against the
impacts of climate change such as wildfires,
sea level rise, extreme weather, etc.

* Provide reliable power to buildings to keep
them safe from the effects of climate change

Causes of Climate Change

* A building that can reduce the causes of
climate change by reducing GHG emissions

* Integration of buildings with the grid to
support the resiliency of a decarbonized grid
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Why Should Buildings Support the Grid?

glll
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Building upgrades improve lives by increasing high-quality jobs,
economic security, equity, health, and community resilience

v

DECARBONIZING THE

U.S. ECONOMY BY 2050
A National Blueprint for Enable fast, secure, and

the Buildings Sector interactive distributed

i energy resources like EVs,

onsite generation, and
storage
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Why Should Buildings Support the Grid?

Reduce U.S. building emissions 65% by 2035 and 90% by 2050 vs. 2005 while enabling net-
~lo|] zero emissions economy wide and centering equity and benefits to communities

CROSS=CUTTING GOALS

020 ; : e

@ Equity - Advance energy justice and benefits to disadvantaged communities
Affordability - Reduce energy burden and technology costs so all can benefit

- by

S @ v ")l(" Resillence - increase the ability of cormmunities to withstand and recover from stresses

STRATEGIC OBJECTIVES B

® b izl (@)

Increase building Accelerate on-site Transform the grid edge Minimize embodied life
energy efficiency emissions reductions Reduce slectrical cycle emissions

Reduce on-site energy use Reduce on-site GHG infrastructure costs by Reduce embodied emissions
intensity in buildings 35% emissions in buildings 25 tnpling demand flexibility from building materials and
by 2035 and 50% by 2050 by 2035 and 75% by 2050%‘ potential by 2050 vs. 2020 construction 20% by 2050

vs. 2005 vs. 2005 vs. 2005
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Why Should Buildings Support the Grid?

Peak time for distribution circuit load and
PV do not typically coincide
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Jordan Wirfs-Brock | Inside Energy
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Grid-Interactive Buildings
for Decarbhonization
Design and Operation Resource Guide

ASHRAE

Typical Building

Load Shape
@
Low High
Carbon Carbon
Hour of Day

Figure 2.1
and operation.

Energy Efficiency
Targeting Peak

Periods

Building kW

Low High
Carbon

Hour of Day

Energy Efficiency
with Load Shaping

Building kW

Building kW

Low High
Carbon
Hour of Day

Energy Efficiency,
Load Shaping,
Managed Energy
Storage

Carbon Carbon

Hour of Day

Daily load profile impacts of various levels of grid-interactive building design

Efficient

Persistent low energy
use minimizes demand
on grid resources and

infrastructure.

Figure 3.1

!

Flexible

Flexible loads and
distributed generation/
storage can be used to
reduce, increase, shift,

or modulate energy use.

o
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Controllable

Sensors, controls, and
analytics that facilitate
the co-optimization of
efficiency, flexibility, and
occupant comfort.

Key characteristics of a grid-interactive building.

Connected

One- or two-way
communications with
grid operators via signals,
including carbon emissions
and utility rates.
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How is the Grid Transitioning?

“Traditional” Electric Grid Intersection with Buildings

Residential
Building

Electrical
Substation

Commercial
Building
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How Is the Grid Transitioning?

Future Electric Grid Intersection with Buildings with Distribution Energy Resources (DERs)

Remote Intelligent Switches

Facing

Substation Automation
External
Remote Fault Indicators

Residential
Building

IEC61850, DNP3.0

@)
(o) QD)

Field Area Network

\ IEEE2030.5, .
\\ OpenADR | &P

. System Planning
DSEEHASEARIN [  cnoneern

\ Building
} Grid
Operations
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What is the Role of Codes?

* Building energy codes purpose and scope are

expanding beyond “traditional” energy
efficiency to address CO, reduction and
facilitate the grid’s transition

* To achieve this, building codes need to

include,
* On-site generation,
* Energy storage,
* Load shifting/reduction capabilities

That can be optimally controlled in
communication with the grid, energy
pricing signals, and carbon emission levels
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ANSUASHRAEANES Standard 9012002
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2022

BUILDING ENERGY EFFICIENCY
STANDARDS FOR RESIDENTIAL
AND NONRESIDENTIAL BUILDINGS
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I REIMAGINING THE GRID

Reimagining the Grid
CHALLENGES FOR THE GRID DEVELOPMENT OF GRID OPTIONS
Factors driving future grid SCE Regions Evolving SCE Grid

uses, needs & evolution Geographic areas with Grid design solutions

unique attributes with specific capabilities

Climate Impacts
e

Customer and needs and technologies
(evolving over time)
Required Capabilities
Energy Supply ~
’ New grid
- I w(hnmogies

Specific grid
architectures

B
2 i

Starting point for the grid

Region 2

Current SCE Grid Region3

Physical Topology

Figure 2: Overview of SCE's Reimagining the Grid methodology

What is the Role of SCE?

ROADMAP

DECARBONIZE
ELECTRICITY

100%
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REALIZING CALIFORNIA’S PATHWAY TO NET ZERO

INTERNATIONAL

2045 CAISO peak load day forecast, gigawatts (GW)
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Thank you!

Randall Higa, PE, LEED BD+C
Southern California Edison
randall.higa@sce.com
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