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Congratulations to our 2025 Energy
Efficiency Champions!

Outstanding Individual Outstanding Public ServagtPA Outstanding Public ServagtNJ
Ben Adams Louie Krak Stacy Ho Richardson

BUILDING SOLUTIONS

PittsburghGateways

_ _ ENERGY SERVICES
Outstanding Member Busines®A Outstanding Member Busines®A '
Pittsburgh Gateways Corporation Vanguard Building Solutions -
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DNV

Keynote Introduction
Nick Brod

Senior Vice President
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Keynote Speaker
Christine Guhbadovy

President
New Jersey Board of Public Utilities
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Panel Participants

Ben Dodge Nick Dreher Haider Kahn Moderator: Eugenia Gibbons

DNV Renew Home ICF Clean Energy Policymaker and Grant
maker.
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WHEN TRUST MATTERS

DNV

DNV and VPPs

Navigating Change

Ben Dodge
11 September 2025



Structure of DNV Energy Systems Group

Energy
Systems NA
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DNV RPG Focus
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Goal: Create DR/VPP programs with material capacity to serve the grid

Is DR/VPP program design going to drive capacity?

OR
|s existing capacity going to enable VPP success?

A For ALL resi capacity, probably a combination of both

A For BESS specifically, market conditions __will drive adoption of VPP potential capacity
A TOU rates

A Grid uncertainty
A NEM design
A Federal/state incentives

If you (let them) built it (the VPP) will come

DNV



Why BESS?

1. Capacity Multiplier: BESS DER contributions are 2-6x that of a T-
stat on a per household basis.

2. Participation Efficiency: Often Solar + Storage lease or PPA
agreements are opt-out for DER program participation i piggy back
off projects that are already being built.

3. Income Impact: BESS adoption rates are 2x higher at the upper
end of the income distribution than at the lower end of the income
distribution.

17 DNV © [DATE]
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: : » Surface potential Discover high-value
Simulate virtial DER, financial benefits and targets to reduce lead
DR, and HVAC EE : : o
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deployments at scale
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Each scenario generates a set of impact metrics

per building/home across a network and service
territory

Energy Usage
r ﬂﬂH kWh per year

% Energy Costs
SR per year

&2, GHG Emissions
IJ?‘_FI MTCOZ per year

Average Aggregate Event
nal Peak Reduction
KW

Maximum Aggregate Event
nﬂﬂ Peak Reduction
Kw

1—i1  Average Payback
years

Cooling DR and Storage DR

40 premises represented | 29% of total

CUMULATIVE IMPACTS CUMULATIVE IMPACTS

Estimated total Estimated savings
AM -753

Estimated total Estimated savings
$364K -§529

Estimated total Estimated reduction
2K 0

68.94 kW

72.98 kW

AGGREGATED LOAD PROFILE AGGREGATED LOAD PROFILE

< Date
6/20/2024
&00
— 5350
=
>
o
o
9 so00
450
00:00 06:00 12:00 ig:00
Jun 20, 2024
Baseline Energy Usage —— Potential Energy Usage

v Lighting DR
39 premises represented | 65% of total
Estimated total Estimated savings
4AM 261

Estimated total Estimated savings
$390K $28

Estimated total Estimated reduction

2K 0

3.93 kw

4.1 kw

Annual Usage

Peak Load Reduction

Lower
Values

\ Jrth Las Vega'
Las V'as

Higher
Values

Henderso

> < Date
6/20/2024
600
B
>
B 550
]
a
500
00:00 06:00 12:00 18:00
Jun 20, 2024
Baseline Energy Usage —— Potential Energy Usage
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Results can be filtered and
sliced to highlight opportunity
segments and determine best
fits

Generates an opportunity list
for load reduction and grid
flexibility technology targets.

Network Stress

Points

Load

Reduction

Opportunities

Outreach &

Project
Initiation

Financial
Benefits for
Customers

Total Peak Reduction
Rebates

$949

Event Usage
Peak

1.68 kW

Export to PDF

Event Peak
Reduction

0.99 kw

. Potential Potential Total Baseline Potential
Simple Energy Ener [Re Peak Initial Ener: GHG
Prem Customer Add Substation Payback Cost @ ‘gy Reduction + Load 9y )
(years) Saving Savings (kW) (kW) Costs Usage Reduction
Y e (kWh) (s) (kwh) (MTCO2)
Pilgrim' 123 Fak
987988141437 O ° aKe . - 513 140,12 17 106,69  $8,791 278,128 -0.09
Pride Street
Pilgrim' 123 Fak
987987817298 o © aKe . - %44 465,39 9.2 203.38  $61,538 555,244 0.3
Pride Street
og7987768007  DoU N & 123 Fake - - 543 -458.65 9.18 14508 55,163 498,647 0.3
Lomb Street
Bilgrim' 123 Fak
987987773171 axe - - $7 -75.45 8.56 32.84 5,227 166,200 0.05
Pride Street
Uni 123 Fak
987987767992 oo oC axe - - 315 163.1 7.18 74.79 $7,682 241,905 0.1
Energy Street
20 DNV © [DATE]
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VirtualPowerPlantsmitigaterisingdemandusingj
resourceaggregations

PIJMRegionalCapacity Grid Flexibility PennsylvaniaAct 129Phases

o Utlitiesandaggregatordid ® VPPsansmoothout system 0 Setadallyloadshiftingtarget
resourcesnto capacitymarkets peaks N ) 0 Recognizedonnectedhermostat

0 Revenuegoto utilities, 0 VPPanlocktheb SEA 0T S optimizationasa pathway
aggregatorand participating resourcesitilities needfor DSM, 0 Flexibilityasto performanceand
customers NWSanddistribution planning evaluation

0 EvolvingopportunityunderFERC 0 LocationaDSManemerging

Order2222 opportunity

‘Renew Home



- o R ~1kW /
Tl’ad iion aD R h as AN | thermostat

servedheindustrywell y
forthelastdecade e

Demand

N

v

Day

Duration 4 hour events Frequency 15 events/season

Magnitude % 4°F setback Incentive bill credits/rewards

1. Smart Thermostats and the Future of VPPs. (Renew Home, August 2024): Average summer peak savings across
10 utility programs evaluated in 2019 & 2020 studies conducted by Cadmus, Navigant, and state PUC filings.



Traditional DR

- 3-4 hrs ""‘lkW
reachedcustomerswilling to 3-44F offsets B
a I O Nddrofo@, &nd
participation tendsto decay Non

In longerevents. participants




Personalized
ener
adjustments N

o)

Setback Event duration Availability
Personalized, but typically 1-4 hours 100 hours / seasonyear-round
1-2AF




havehistorically only Uil (21

3-4AF offsets
a I O Nddnfod, 8nd
Personalized

In longerevents. Energy Shifts

1-2 hrs
0.5-2AF offsets

<

PersonalizednergyShifts
candeliver higher
engagementnd participation
ratesby meetingcustomers
wherethey are.

Non
participants




VPP Potential Explorer

Powered by RenewHome Year State
2025 v Pennsylvania v

Device

/ T Elmira Binghamton All devices

843 MW VPP Shift Potential

812MW HVAC

Meadville

~ 98.6 MW EVs
Scranton

5.41MW Smart water heaters

Williamsport Wilkes-Barre
10.3MW Home batteries

Blaemsburg
Total devices Enrollment rate

connected

853K — 100%

NowWIBE anewic Summer Winter Average

Reading

Wheeling N = ; ; ! e & f
irg ‘ ilade i -
: , Wilmington Staf
Morgantown Cumberland Hagerstown
6pm

Summer peak
All devices HVAC @ EVs Smart water heaters i Home batteries L T———
Aar e NS 0.000988 §




VPP Potential Explorer

Powered by Renew Home

Year Williamsport

50

Harrisburg

Baltimore

yermantown

Annapolis
Washington
v\l

. (z) HVAC
devices

Scra

& Evs

TA

Smart water
heaters

Home
batteries

Danbury

Bridgeport
Stamford

Oyster Bay

Brookhaven

Summer peak
B )
0.00114

1.45cw

1.42GW HVAC

VPP Shift Potential

172MW EVs
1.49 MW Smart water heaters

12.4 MW Home batteries

Total devices Enroliment rate

connected

1.27M - 100%

Summer Winter Peak Average
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Goodforthegrid,
Greatforhomes

Households can earn
rewards, save energy, and
support the grid A all
while staying in control.

VPPat scale

With 5+ million
households on the
platform, Renew is
building the largest
residential VPP platform
in the US.That 0s
gigawatts of capacity.

Greaterreachvia
delightful customer
experiences

Renew Home reaches
and enrolls more homes
by integrating within the
device experience and
smart home platforms.

Realpersonalization
IS key

Personalized energy
adjustments make it easy
for customers to save and
shift energy use when it
matters most, which
means they can also use
cleaner, cheaper energy
and support a more
dynamic grid.

W < R (e



OptimalM&VApproach

RandomizedControl Trials

O¢ @

O¢

TheGoldStandardn statistical
sampling
Connectedrhermostaimpacts
are highlyweatherdependent
RCTsninimizenegativeprogram
Impacts& noise

‘Renew Home

AggregatedAnonymizedData

0

O¢

+ S NXA UsGstalewitul the
needto askexistingcustomerdo
reaffirm enrolimen

Canbe@ S NJwit) &sBmpleof
AMldata

Measurethe Valueof the

O«

O¢< O«

O¢

Resource

Locationals: Temporalvalueof
the loadthat is shed

Not all load reductionis equal
Flexibility,R 2 S aeg¢d e
againsta standard4 hour
window.

Short targeteddispatchesanbe
more effective



Randomizeontrol
Trials

y Built upon millions of homes
opted-in to load shifting.

y Rapid learning from hundreds
of variants.

y Randomized Control Trials
provide causal proof of
impact.

Enrolled
homes

Treatment A

Treatment B

Treatment C

BEE

Personalization A

]

Personalization B

]

Personalization C



Nick Dreher
Energy Regulatory Manager

Thankyou

‘Renew +Home


mailto:nick.dreher@renewhome.com
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Networking Break
10:30-11:00am

Next up:Natural Gas In a
Decarbonizing World Panel



Panel:
Natural Gas In a
Decarbonizing World




Panel Participants

Anne-Marie Peracchio Arah Shuur Elliott Gold Moderator: Tejas Desali
New Jersey Rutgers Center for Urban  Philadelphia Gas Works TriState Light and Energy
Natural Gas Policy Research

¢



R ‘ RUTGERS

Gas in a Decarbonizing World:
Pathways for Zero Emissions
Buildings

Arah Schuur, Rutgers Center for Urban Policy Research
September 2025
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Edward J. Bloustein Schoaol
of Planning and Public Policy

Stage-setting
i 6¢caqWRYt We Wl WHe! HYURADI Wi YI GT e w

Why is gas key to decarbonization?

Why focus on the buildings sector?

2021 New Jersey Gross GHG Emissions by Sector 120 |MN
‘v-. 20% decrease 2006-2021
" 100 "'\o\ -~
2% » Waste and Agriculture ‘N
» Oil & Gas Systems § 80
= |PPU ©
Z 60
® Industry
Commercial 40
Residential
om g
o™e » Transportation
u Electricity Generation 0
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Credit: NJBPU (https://www.nj.gov/emp/pdf/20240315_2024_NJEMPFindings.pdf)


https://www.nj.gov/emp/pdf/20240315_2024_NJEMPFindings.pdf

G RUTGERS

Edward J. Bloustein School
o n

a Public Palicy f Planning and Public Policy

This will be hard. Very hard.
Technical challenges

$ Financial challenges

@ Equity challenges

7eqlls JWe !l JWUYqWedayYUWUB

states with

2 4 'l'D C economy-wide GHG

reduction targets

b qcaqllt Ws Rqb 2

13'DC ] ¢t wWGI YRJIWI RON

planned or underway

Credit: Center for Climate and Energy Solutions:(hitps:



https://www.c2es.org/content/state-climate-policy/
https://www.c2es.org/content/state-climate-policy/
https://www.c2es.org/content/state-climate-policy/
https://www.c2es.org/content/state-climate-policy/
https://www.c2es.org/content/state-climate-policy/
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Energy Efficiency 1.0, 2.0, and 3.0

OSupport

long -term
O transition
Enable
decarbonization
O
Increase

Investments
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. Edwa d J 81 ustein School

ot Planning and Public Policy of Pla d P 'bl Policy

Policy and Regulatory Actions related to the future of gas

1 New construction codes / regulations and Maryland's Building Energy
building performance standards for existing l?_?rformance Standards
buildings

s Clean Heat Standards

¢ Changes to ratemaking and gas
iInfrastructure funding

¢ Nonpipes alternatives and other cost
benefit processes

¢ Gas utility decarbonization plans

NAVIGATING THE
MA STRETCH ENERGY CODE

2025 TRAINING SERIES | SIGNIFICANTLY REDUCED PRICES




ot Planning and Public Policy

Emerging Models: Thermal Energy Networks (TENS)

of Plannmg and Public Policy

A Low temperature geothermal energy and water source heat pumps deliver

space heating and cooling and water heating
A Multiple buildings on a single loop with shared geothermal wells

A Potential to develop thermal energy utilities that deliver heat and cooling,

rather than a specific fuel

ENERGY STATION = T = . o
EZ::.EE:}? :? iﬁ%ﬁi = N I! L I_ L L I_ coott'lmwul district-scale
T T = e
ttt kk {._ — — IL u I_ L ILJ L : and community hulldlng'o.
ooo opo oo oo 3 T ; -

Warm Water

Cool Water

e Closed-loop geothermal systems 0 he. r The pipes are about the depth
circulate a fluid through tubing stem, an ner, of an average natural gas system,

buried in the ground or under water.

'S on istric sy , and the
water returns to the energy s tatl for recooll ng.

Geothermal District Heatmg & Coolmg 101

Credit: US Department of Energy (https:


https://www.energy.gov/eere/geothermal/geothermal-heating-cooling
https://www.energy.gov/eere/geothermal/geothermal-heating-cooling
https://www.energy.gov/eere/geothermal/geothermal-heating-cooling
https://www.energy.gov/eere/geothermal/geothermal-heating-cooling
https://www.energy.gov/eere/geothermal/geothermal-heating-cooling
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ot Planning and Public Policy of Planning and Public Policy

Emerging Models: Thermal Energy Networks (TENS)

A High Iy energy efficient Future US Seasonal Electric Peaks

: . - ( | t .
Reduced strain on the electric grid asiwe slectriy)

Electric baseboard —===fi» %
(~copP1) )

.

)

.

Resilient

.
.
.

To To I»

All-electric, zero emissions if paired Air e estPump g
with zero-emission electricity

Ground Source Heat Pump
Has similar workforce needs as the "

gas network B

To

=

Electricity Demand (TWh)
(smg1) puewsq Aouioa|

Buonocore, J,, Salimifard, P., Magavi, Z, Allen, J., "The Falcon Curve: Implications of Seasonal Building Energy Use and
Seasonal Energy Storage for Healthy Decarbonization" DOI: 10.21203/rs.3.rs-1054606/v1



ot Planning and Public Policy

Emerging Models: Thermal Energy Networks (TENS)

A

Nine states have passed legislation requiring or enabling
TENS

Utility-developed TENs demonstrations are underway in
several states

DOE has funded a variety of community geothermal
projects around the U.S.

Other TENs are being developed for market reasons

RUTGERS

Edward J. Bloustein Schoaol
of Planning and Public Policy

Geothermal Pilot Project

— ROUTC é Boratield [l Farticipants ‘. Residential
criling P

sites

*Reprasentaiion of 24 residentin! systems (20 single-family households,
2 tvio tamily households).

Credit: Eversource
(https:/Awww.eversource.com/content/residential
[save-money-energy/clean-energy-
options/geothermal-energy)

Community Geothermal Heating and Cooling

Credit: US DOE (https:

Design and Deployment Project Locations


https://www.energy.gov/eere/geothermal/district-scale-geothermal-energy-pilots?nrg_redirect=471376
https://www.energy.gov/eere/geothermal/district-scale-geothermal-energy-pilots?nrg_redirect=471376
https://www.energy.gov/eere/geothermal/district-scale-geothermal-energy-pilots?nrg_redirect=471376
https://www.energy.gov/eere/geothermal/district-scale-geothermal-energy-pilots?nrg_redirect=471376
https://www.energy.gov/eere/geothermal/district-scale-geothermal-energy-pilots?nrg_redirect=471376
https://www.energy.gov/eere/geothermal/district-scale-geothermal-energy-pilots?nrg_redirect=471376
https://www.energy.gov/eere/geothermal/district-scale-geothermal-energy-pilots?nrg_redirect=471376
https://www.energy.gov/eere/geothermal/district-scale-geothermal-energy-pilots?nrg_redirect=471376
https://www.energy.gov/eere/geothermal/district-scale-geothermal-energy-pilots?nrg_redirect=471376
https://www.eversource.com/content/residential/save-money-energy/clean-energy-options/geothermal-energy
https://www.eversource.com/content/residential/save-money-energy/clean-energy-options/geothermal-energy
https://www.eversource.com/content/residential/save-money-energy/clean-energy-options/geothermal-energy
https://www.eversource.com/content/residential/save-money-energy/clean-energy-options/geothermal-energy
https://www.eversource.com/content/residential/save-money-energy/clean-energy-options/geothermal-energy
https://www.eversource.com/content/residential/save-money-energy/clean-energy-options/geothermal-energy
https://www.eversource.com/content/residential/save-money-energy/clean-energy-options/geothermal-energy
https://www.eversource.com/content/residential/save-money-energy/clean-energy-options/geothermal-energy
https://www.eversource.com/content/residential/save-money-energy/clean-energy-options/geothermal-energy
https://www.eversource.com/content/residential/save-money-energy/clean-energy-options/geothermal-energy
https://www.eversource.com/content/residential/save-money-energy/clean-energy-options/geothermal-energy
https://www.eversource.com/content/residential/save-money-energy/clean-energy-options/geothermal-energy

ot Planning and Public Policy

New Jersey LargeScale Geothermal

A 2024 Legislation directed NJ BPU to produce a Lar@zale
Geothermal report

A Studying the barriers, impacts, and opportunities for large
scale geothermal

A Analyzing NJ potential via energy modeling, geospatial analysis

Load Balance Peak Demantoad Balance ConsumptiorPotential vs. Peak Demand
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of Planning and Public Policy

New Jersey LargeScale Geothermal

Thermal Energy Demand (kWth)

A Modeling headto-head jmpacts of gegthermal Vs. gir source hgat - )
Ga UGt W2t WOWH¢et DORUWDWHAYUI RagRYUt WRUWAY GG YU
A Will produce recommendations for potential policy, financial,

marketing, and other actions, as well as potential pilot program designs
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Office Park:
Data Center Heat Recovery Utilized by Large-Scale Geo System
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Credit: US Department of Energy (https:
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No regrets strategies for NJ (and others looking to a
decarbonized future)
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Pilot, demonstrate, and try new things

Be open to technological advances and new
solutions (which are coming fast and furious)

Analyze longerm and comprehensive risks, costs, § )
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policy and regulatory action
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Questions?

Thank you!

Arah Schuur

Rutgers Center for Urban Policy Research
arah.schuur@rutgers.edu
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