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Southern Company Smart Neighborhood Initiatives
Understanding tomorrow’s home today

Two first-of-a-kind smart home communities at the intersection of energy efficiency, distributed energy

resources & buildings-to-grid integration and the traditional utility model
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» 62 single-family homes
= Birmingham, Alabama
= Utility owned, grid-connected
microgrid
- 330 kW solar
- 680 kWh storage
- 400 kW NG generator
€ Neighborhood » Grid integration of microgrid,
-» water heating & HVAC

46 townhomes
Atlanta, Georgia
Homeowner owned
solar + storage
Grid integration of
solar, storage, HVAC, BN Microgrid
water heating &
EV charging

Major Research Partners Key Vendor Partners
Electric Power Research Institute and LG Chem, Delta, Carrier, ecobee,

U.S. Department of Energy’s Rheem, SkyCentrics, Flair, Vivint, Pulte
Oak Ridge National Laboratory Homes, Signature Homes




Atlanta Smart Neighborhood Participants »:
Variety of companies are participating in the Smart Neighborhood with differing roles
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Rooftop Solar

« 3.6 kW per home

— 166 kW total for
neighborhood

* Producing 12.5 kWh/day
(6/2019 — 9/2020)

— ~90% of modeled results

— May has the highest solar
generation by month in Atlanta

* Approx. 30 - 40% annual
energy use of homes
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Distributed Energy Resources

* 2X LG Chem RESU10h

 DC-Coupled Delta

Electronics Inverter

* Critical Load Panel

— Refrigerator

— Safety Lighting
— Internet

— Rooftop Retreat
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Energy Efficiency

- HERS Score of 38
— Code home is ~85
— Pulte construction is ~75
« System approach to efficiency
— Construction
— Equipment
— Controls
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Modeled Annual Energy Usage

Altus Home built Smaft_Neighborhood Add in Splar
to code Efficiency Update Generation
Total (kWh): 15,911 12,295 7,480
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2019-2020 Annual Energy Usage — Actuals (with assumptions)

Standard Altus

- Smart Neighborhood Add in Solar
(sligcl'?trl‘\jt;;f)t::::o de) Efficiency Update Generation
Total (kWh): 15,100 14,700 10,500
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Optimization for pure energy savings

Other Loads

* No Incentive to do anything:

1000- MMM — Optimization is purely based on
hidtatacds | \ energy efficiency of the devices.
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Grid Integration Exclusively API based

\olttron

CSEISMIC Relevant data from devices
Pricing Signals

Relevant settings or commands to device

&

Battery & Solar

Weather Southern

Solar forecasts Company’s o
Sub Metering Minisplit

Other relevant data RES | Controller
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Homes are not primarily a grid asset

It is a balancing act to effectively manage resource efficiency and homeowner comfort
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Multi Level Optimization

Grid Level

Southern Co Interval
Pricing Signal

Grid Mgmt. Platform

(DERMS)

New Optimization Signal,
Sent to Home Level
Optimizer

B A A

Y

Individual Home Level

Implement Control Strategy

External Data Inputs
Weather
Pricing Signal

Create Schedules & Setpoints

Learned/Built Inputs
Simple Thermal model
Comfort Constraints
Equipment Performance
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Improve Internal Efficiencies

High Performance
Homes

Changing Load
Shapes

Tighter envelope

Advanced Building
Energy Systems

Managing Behind-the-

Meter Assets

Energy Use
Optimization

Buildings as a
resource

Create load shapes

ldentifying Revenue &
Rate Design Impacts

Informed Load
Forecasting

New building codes
& standards

How to price energy
in 10T future

Understanding Renewable
Energy Grid Integration

Help meet Net-Zero
Carbon Goal

New infrastructure
needs

Balance grid &
customer benefits



Marginal Cost Driven Control — Challenges

ﬁ -|||||-|-

Quantify Grid Service Capability Determine the value of continuous Ability to predict Homeowner
optimization vs. event driven DR Comfort/Convenience/Productivity

u.ldml Iy | l.L_
Forecasting Marginal Cost is like Planning tools use average data, Device Capabilities enabled in
predicting the weather which removes value APls
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Practical Issues with Deployment & Next Steps

CLP Usage Homes - 07/09/202

New Product Implementation Issues
 Alot of parties involved with different

objectives
* Newly commercial technologies still have
ISsues
— Lack of design experience
— Lack of operational understanding
— Unfamiliar installation challenges
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Time

 Short Notice APl Changes (" Shape load & determine economics of it
«» Valuation of building flexibility
Next Steps & Distribution system integration
« Official testing period is Q1 2021 ¢ RTP based transactive controls
to Q1 2023 # Situational Awareness

# Single home islanding during peak grid times 5



Alabama Power
Key Efficiency Takeaways



Monthly Energy Usage

High efficiency SN homes consume less energy than all-electric Alabama homes

AL Home

Total (kWh): 1323

Refrig
7%

40.4%
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Misc. Appl.
12% 10%

*SN home has been normalized to show equivalent sqft of AL home
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Advanced Heat Pump Impacts

Customer realizes savings during peak hours. > $1,000 in savings to the customer
over life of equipment

Winter Demand Summer Demand
(Jan 30, 2019) (Aug 2018)
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