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An evolving grid needs consumers as active participants
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Grid Flexibility | The Climate Tech Handbook https://www.climatetechhandbook.com/solution-grid-flexibility/



The changing roles of buildings: from energy consumers to a

grid resource
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To design a tool that allows jurisdictions to quantify technical

demand-flexibility (DF) potential at low-cost as a first filter before
committing to more intensive field studies.

To provide a physics-based understanding of which building sectors
and DF strategies show the highest savings.

Project aims
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Methods and analytical framework

Define Building Stock Scale to Regional Stock

Identify commercial Generate weighted load

building archetypes and profiles for regional Generate actionable results
vintages application for policymakers
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Integrate with Grid

Simulate DF Strategies

Forecast
Quantify demand changes Assess system-level impact
under baseline and DF by overlaying demand on

scenarios grid forecasts
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Step 1: Define
commercial building
stock

ldentify the most prevalent and
suitable building use types and
building vintage combinations
to understand the DF enabling
technology of the building
stock

Inputs:
e CBECS 2018 microdata

« ComStock building energy
models (BEMs)
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Step 2: Simulate demand flexibility strategies

Standard operation with no flexibility measures

Adjusting HVAC setpoints to reduce cooling/heating
load during peak hours (2-8 PM)

Den.1a.r!d : Using HVAC earlier in the day to lower energy use
Flexibility at peak times
Measures

Applying a combination of measures (S1+S2)
simultaneously for maximum impact

Installing central ice storage to produce and store

“cooling” during off-peak hours for peak hours
use

Input: Building energy model + TMY3 2018 weather file

Output: Hourly relative electricity savings by scenario, type, and code vintage.
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Step 3: Scale simulated results to stock

Prototype
buildings

Hospital

Shopping mall
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R ‘ RUTGERS

Electricity
consumption

> P

&

Building
area

E] [ Bl

LA BN N

2]

Electricity
consumption of NJ’s
buildings under
demand flexibility
scenarios

A
3 Eﬂﬂu%

Source: Xu, A., Song, C., Zhao,W., & Chen, Y. (2025). Demand Flexibility of Pre-Cooling Strategies for City-Scale Buildings Through Urban Building
Energy Modeling. Buildings, 15(7), 1051. https://doi.org/10.3390/buildings 15071051



Step 4: Integrate with grid forecast
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Cambium 2022
Load Forecast

Utilize Cambium's
8,760-hour state-level
load forecast.
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Energy Savings

Subtract commercial
demand flexibility
savings from the total
system load curve.

%

Adjusted Load

Produce adjusted system-
level load curves displaying
the impact of demand
flexibility scenarios.
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Step 5: Policy-relevant outputs

Prioritization: Rank building type and DF
strategy by peak load impact,
automation capability.

Technology penetration: Report BAS
and smart-thermostat adoption by
segment to understand DF readiness.
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Case Study:
A Jurisdiction in the PJM Mid-Atlantic region



Concerns about rising
electricity costs and grid
reliability as clean energy
transition progresses

Roll out of AMI and other DF
technologies complete/on-

going
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Mid-Atlantic Region demographics
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State Unemployment Annual GDP Growth Population
Delaware 4.1% 1% 1 million

New Jersey 3.9% 1% 9.3 million D E L AWA R E
New York 3.9% 1.3% 19.7 million
Pennsylvania 3.5% 1.9% 13 million
Unemployment rate: asofJuPy 2023. Source: U.5. Bu of Labor Statistics
Annualn d GOP growth tes of Q1 2023 Source: L. S Bureau of Economic Analysis
lation estimates 22250 e: .5 Ce susB

Image Source: Commercial Spotlight: Mid-Atlantic Region - Scotsman Guide
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Technical building level potential
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Summer Peak Technical Energy Savings Potential
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Technical sector level impacts
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System grid level impact

DF most
7 impactfulduring B
summer peaks!
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System Level Technical Demand Reduction Potential (%)
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Conclusions and next steps

Pre-cooling and thermostat adjustments may shave summer peak load over 2%.
Large retail, warehouses, school, and large offices show highest savings potential.
There is a need to add BAS technology in Retail sector, Restaurants, Small Offices and

Warehouses sectors.

Case Study

Replicable, low-cost desktop method: Built on public datasets
and OpenStudio with documented assumptions and parameters. Easy to run

Broader Impacts simulations.
Program direction: Use results to prioritize segment x strategy, set initial peak

reduction goals, and choose event windows.

Refine peak windows by building type
Next Steps Economics & comfort: Add cost and comfort trade-offs to move from technical
to achievable potential; test under candidate TOU/CPP rates.
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Thank you!
Questions?

Contact: tarun.arasu@rutgers.edu
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