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Communities Need to Know

Why this matters now

- Rising energy costs &
reliability concerns

- State goals under the NJ
Energy Master Plan

- Growing focus on resilience
and electrification

What’s changing

- Shift from centralized —
distributed energy systems

- Buildings becoming
interactive, intelligent, and
grid-responsive

- New technologies moving
from pilot — practical
deployment

The Energy Landscape is Evolving

What’s emerging

Energy Storage &
Microgrids

Virtual Power Plants (VPPs)

Thermal Energy Networks
(TENS)

Plug-in / distributed solar
solutions

What this means for
you

- New opportunities for cost
savings

- Improved resilience and
reliability

- Need to plan today for future-

ready infrastructure



Agenda

1. Energy Storage Programs and more from
the State

— Jesse Kolodin, Ph.D. New Jersey Board of Public
Utilities (NJBPU)

2. Spotlight — Solar Energy and Storage at
Duke Farms, Hillsborough Township

—  David Kois, PP, AICP. Hillsborough Township

3. Virtual Power Plants 101
— Michael Winka. MRW NRG Transition LLC

4. Open Forum
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Energy Storage Programs and
more from the State

Jesse Kolodin, Ph.D.
Research Scientist 1, Division o
New Jersey Board Of Public
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What’s Happening in our Existing Energy Market, PJM?
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Where are Capacity Costs Headed?

l How we got here...

1. Load Growth > Transmission
Grid Capabilities

2. Supply is tightening as old
generation is retiring and new
generation cannot get through
the door fast enough

3. PJM Reliability Requirement 1,
so $$1 to procure more capacity

4. PJM rule changes & price-

design changes 1 clearing
prices
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| RELIABILITY

Meeting the capacity
crunch with an array

of resilient, adaptable
infrastructure (EO2)

|

AFFORDABILITY

Navigating the current
supply shortage while
protecting ratepayers
(EO1)
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What Emerging Energy Practices Matter Right Now?

| DEPLOYMENT

Moving from abstract
state planning to local,
ground-level
implementation
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Meeting our Capacity Needs: New Jersey is building a multi-layered ecosystem with its various energy programs:

‘ Storage, Solar, Grid-Mod/VPPs, and evaluating other emerging tech (Geothermal & Advanced Nuclear) ”
— L
— —

How Municipalities Play a Role: Local permitting, siting, safety, and community acceptance will M
pully dictate the speed of this transition. We need to move, and fast A “Smooth is Fast” A
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I ”H The BPU is Looking at the Full System — from bulk power needs to customer-side flexibility to lower bills
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Storage is no longer future
planning. It is active program
implementation

MILESTONE 1

Program Launch

Garden State Energy Storage
Program (GSESP) established as the

primary tool for transmission-scale

deployment (1GW)

3 awarded projects totaling
335 MW (Awards of 200MW,
150MW, and 5MW)

I 2 // / :
‘. ‘ STONE 2
o Phase 1, Tranche 1

MILESTONE 3

Phase 1, Tranche 2
Opened March 4, 2026. Accepting
pre-qualification applications in May.
Open to stand-alone storage and
specific qualifying solar + storage
projects
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. The Guardrails |
(Safety & Interconnection)

+UL Standards:

. Underwriters Laboratories
Anti- . .
Islanding | actively drafting safety
Lock stamps and testing protocols
+Capacity Limits: Capped
at <1,200W AC per dwelling
+Connection: Must utilize a
standard 120V outlet
+Protection: Mandatory anti-
islanding/backfeed protection
to protect utility workers
during outages

" The Appeal

| :
* (Consumer Innovation)

+Behind-the-meter
technology to offset onsite
consumption

+Simple, highly visible, and
offers a lower barrier to entry
than traditional rooftop solar

+Gaining massive traction in
Europe; driving new NJ
legislation (S2364/A4836
introduced March 2026)
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Innovation works best when safety, interconnection, and permitting are addressed early j
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. TheBPU'sRole |
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(Creating Enabling Conditions)

Moving beyond evaluating promising
technologies to building the architecture
for responsible deployment

Support municipalities to manage local
siting concerns and community
acceptance

The Power of Combinations

New Jersey’s future grid won’t rely on a
single technology in isolation

Pairing generation (Solar) with flexibility
(Storage) exponentially increases capacity
value, improvise resilience, and delivers
real system-wide benefits




INSERT SHAMELESS PLUG

NJBPU Geothermal Program:

THERMAL ENERGY NETWORKS
(TENSs)

* Presenting the study as BPU Public Webinar
» Late June, Early July — Date/Time TBD

« Continuing research on key components of
recommendations

 Utility TENs
* Municipality-Owned and Operated Systems
» GRECs and/or other Incentives

ot Large-Scale Thermal
E Energy Network Systems
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Spotlight — Solar Energy and Storage at
Duke Farms, Hillsborough Township

David Kois, PP, AICP

Planning Director / Deputy Zoning C
Housing Liaison

Hillsborough Township
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Spotlight - Duke Farms, Hillsborough

 Duke Farms — Hillsborough, NJ

— 2,700-acre environmental, agricultural, and
cultural campus in Hillsborough Township

— Timeline
« 2002: Master Plan Amendment Adopted

« 2004: Open Space — Cultural Landscape
(OS-CL) Zoning District Created

« 2009: Major Planning Board Approval
including Solar

» 2010: First Solar array constructed

« 2021: Solar + Battery Storage Discussions
Begin




Spotlight - Duke Farms, Hillsborough

Original Solar Orientation Center

Duke Farms Proposed

— Decommissioning or possible use of existing solar
for emergency use

— Modernize and expand renewable energy capacity
* New solar array
 Battery energy storage component

— Evaluate how the zoning regulations interact with
emerging energy techniques

New Solar + Battery Storage Community Gardens




Spotlight - Duke Farms, Hillsborough

Zoning Review - Solar
— Hillsborough permits solar installations

» Requires site plan approval for non-residential
ground mount

— Review of original site plan approval
» Approved to be 100% of the electrical load need

 Original solar array was designed for less than
100% of the electrical load need

« Determined that the total being proposed was
within the existing approval

» Other approvals were still required: Construction,
Engineering, Other Agency approvals




Spotlight - Duke Farms, Hillsborough

Zoning Review — Battery Storage

— OS-CL District: Intended to promote “long-term
environmental sustainability” and support
compatible uses for public benefit, education,
conservation, recreation, and related facilities.

— Principal Versus Accessory Use

« Accessory uses are permitted when connected
to a permitted principal use. The battery
storage can be framed as accessory and
functionally related to the permitted/approved
solar energy installation, rather than a separate =
principal use.
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Spotlight - Duke Farms, Hillsborough

Key Learnings for Hillsborough

- Solar
« Existing ordinance framework may not fully contemplate evolving renewable energy technologies

» Current regulations generally discourage large-scale ground-mounted solar

- Battery Storage
« Battery energy storage systems are not currently listed as a principal permitted use
« Relationship to approved renewable energy systems
« Emerging Considerations
— Noise
— Safety and emergency response coordination
— Screening and site design
— Future ordinance modernization or State legislation




Virtual Power Plants 101

Michael Winka, MRW NRG Transiti
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What do VPP Do?

Electricity generation, transmission, and distribution

fransmission lines carry

power plant i
; electricity long distances
generates eleclricly i distribution lines carry

”"' electrcity to houses
7~

fransformers on poles

step down electricity
rsmeribes o before it enters houses
up voltage for transformer steps
Iransmission down voltage

Source: Adapted from National Energy Education Development Project (public domain)

What we have now

< <K<K

VPP 101 - The Basics
The Definitions of “VPP things”
Where VPP came from
What changed to advance VPP
Next Steps for New Jersey VPP

What are Virtual Power Plants (VPP)?

What we have been
dreaming of for 25 years



Virtually Power Plants (VPP) — is a cloud-based network
of distributed energy resources (DER) that can be

aggregated together in a coordinated manner to provide

qrid services




VPP Terms and Definitions - Technology

V Distributed Energy Resources (DER) - are small-scale, decentralized resources

located close to the point of consumption that are BTM and/or connected to the distribution system
including solar, batteries, EV, microturbines/combined heat and power, DR, DF, GEB, and EE.

V Energy Efficiency (EE) - Equipmentor Appliance that perform the same work with lower energy use

V Demand Response (DR) - Demand response (DR) is a program where electricity consumers—households or
businesses—are incentivized or paid to voluntarily reduce or shift their energy usage during peak times or when the power grid
is under stress.

VvV Demand Flexibility (DF) - is the ability of energy users to intelligently shift or reduce electricity consumption in
response to grid conditions, market signals, or renewable energy availability. Requires smart appliance like smart thermostats.

VvV Grid Interactive Efficient Buildings (GEB) - are energy-efficient structures that use smart technology, sensors,
and on-site energy resources (like solar or batteries) to interact with the electric grid.

V Electric Vehicles (EV) - is a vehicle powered exclusively by one or more electric motors, using energy stored in
rechargeable battery packs rather than burning gasoline or diesel and can include the EV charger system.

VvV Behind the Meter (BTM) Solar and Storage (S & S) - is an on-site power generation or storage system
installed on a customer's side of the utility meter, such as rooftop solar or a home battery.
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VPP Terms and Definitions — Communication

Smart Grid (SG) - is a network that uses digital technology, two-way communication, and automated control systems to
manage electricity flow efficiently. It enables real-time monitoring of energy consumption, integration of DER and increased
reliability by automatically responding to disruptions and balancing demand.

ZigBee - is a wireless technology standard designed for low-cost, low-power, and short-range communication in Internet of
Things (loT) and machine-to-machine (M2M) networks.

Distributed Energy Resource Monitoring Systems (DERMS) -is a software platform used by grid operators

to manage, monitor, and control DER that enables utilities to aggregate, optimize, and forecast these assets to increase grid
reliability, efficiency, and flexibility.

DER Aggregators (DERA) - are entities that aggregate and coordinate DER customers to allow to participate in the
energy market for grid services

FERC Order 2222 — is the Order that requires RTO to update their tariffs to allow DERs to participate in the energy market
through aggregation

Grid Modernization (Grid Mod) - is the process of upgrading the electric grid’s physical infrastructure and digital
technologies to create a more resilient, reliable, secure, and flexible energy system that involves integrating smart grid technology
and DER to improve efficiency, reduce emissions, and manage, distribute, and consume electricity more effectively

Integrated Distribution Planning (IDP) - is a comprehensive, proactive, and stakeholder-driven process for
developing long-term strategies for electricity grids. It aligns utility investments with policy goals, grid modernization, and the
increasing integration of DERs ensuring safe, reliable, and cost-effective distribution.



/" SUSTAINABLE B

suSTAINABLE
{ JERSEY')
“ CE ED. 7

Where did VPP come from — Demand Response (DR)

Pre-1973 Energy Policies were Economic Policies - that changed with Energy Efficienc

There have always been Utility DR programs
- Utilities had radio control programs for Central AC
- 2008 BPU Order for Utility DR programs

Electricity total consumption (i.e,, retail sales), New Jers

Million kilowatthours
100,000

~ Great Recession

* PJM has had DR programs
- Curtailment Service Provider (CSP) 75,000

« Emergency DR — Capacity shortage
* Economic DR — When prices are high

1% Gulf war

9/11 and 2" Gulf

1st oil embargo

« Capacity Performance 50,0 b vt
< Electricity usage by 40% from 110 M MWh to 75 M MWh
« Demand Resource Management Systems DRMS Indoilembargofian | < Flectrictycost by 23 Sbllion/year in 2020 from 513.5B o 5108
.. . 25,000 < energy percentage of state GDP from 8% to 4%
- One-way communication limited to not so smart
thermostats
>8.4 million metric tons of avoided CO2 emissions per year
4350 1970 1980 1990 2000 2010

* Electricity usage was relatively flat and peak was

increasing slightly
_  Peak usage drives cost Need to do the same with the natural gas and gasoline demand curve - reduce the curve

== Series ID: SEDS.ESTCP.NJA
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What has Changed or is Changing to allow VPP

Smart Meters/Smart Grid — Response to Irene & Sandy
Microgrids/CHP — Response to Irene & Sandy

Microgrid is a number of interconnected loads powered by small scale on-site resources (DER) that are connected to the
distribution system at a point of common coupling that can operate in parallel with the grid and isolate (islanded) from the grid.

Typically includes combined heat and power (CHP) that generates both thermal and electric energy for onsite use or export to the
grid.

Zig-Bee - led to Interoperability Standards — IEEE and UL

Smart Inverters — Can now provide ride through, frequency, voltage, VAR, and other ancillary services (grid
following to grid forming)

Lower Cost solar, batteries and EV/EV charging
DERMS - Distribute Energy Resource Monitoring Systems

Demand is up and so is the peak



Where are we Today and Where we are Going

Utility Pilots in Triennium 2 EE/PDR programs

« RECo - Bring Your Own Device (BYOD) — basically smart thermostats
+ JCPL — Home Optimization (BYOD)

* ACE - Direct Load Control (BYOD)

+ PSE&G - Direct Load Control — VPP batteries - 8 kW

Governor Sherrill’s Executive Order 2

« Within 180 days develop a VPP program with the Utilities and Third-Party Aggregators
« Build on existing programs with utilities and expand to TP and

» Develop the rules need to implement FERC Order 2222

BPU Public Stakeholder Meeting — EDC Utility Business Model - May 7" at MCCC

BPU Revised Request for Information(RFI) of Developing Integrated Distribution Energy Resource Plans to
Modernize New Jersey’s Electric Grid — May 15"

BPU Request for Information (RFI) Advancing VPP and Garden State Energy Storage Program — May 20th

Senate Bill S3399 — VPP to reduce peak load Act

« Establish a demand optimization program for public utilities to optimize demand and reduce the peak
* Peak Demand reduction of 500 MW by 2030

* No later than 12 months after the ED
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Where we are Today and Where we are Going
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Each box is a generator
Interconnected to the Grid

What we want to get to is a State Distribution System Operator — Independent?



https://www.rtoinsider.com/70686-five-pjm-states-bills-requiring-utilities-file-stakeholder-votes/

What we need to get to a VPP was a Smart Grid
— Interoperability

Systems Approach

* Interconnection & Interfaces
« Technical Standards

« Advanced Technologies

- Systems Integration

. ey 5
Y Distributi ——
(Also, larger DER SR ) C
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TTT_ 2 / L o nagem e !
' -—:‘L !

—

Bulk Power Substations

Transmission

senNnsors syst’m

Communications and Information Technology -
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Figure 1. Interoperability smart grid concepts (“system of systems™ approach)




The future for elean energy — integrated and
holistic — a system

You can:

« Upgrade you home in term of the building shell and weatherization
Electrify your home with heat pumps, induction stoves and LED lights
Upgrade your ride to an EV and EV charger
Power your home and EV with solar and battery storage and
Mange your home with smart appliance and chargers — demand flexibility and
Send your stored energy to the grid as part of a virtual power plant

What would it take? Energy deregulation 2.0 — Change the business model
In the mean -time develop start-up programs beyond pilots




VPP for you

Benefits of VPP

V

V

Adding capacity and quickly GW nation
wide (without big siting/permitting issues)
Economic Efficiency — the market
delivers the value (but with rules)

Energy Efficiency - better use of all the
components in the system

Better understanding of the energy
system — education

Cleaner with the same or better
reliability, resiliency and affordability

Key Considerations

THERE ARE COSTS - Infrastructure
upgrades — What is the system
architecture?

Pay for Services — Who gets paid what
for what services?

Business model — Do the Benefits
outweigh the costs?

YES — If we design the system right —
Integrated Distribution Planning — Time
Start-up programs
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