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Stony Brook 

University 

Overview• 13 million square feet of space

• 1,452 acres of land

• 213 buildings

o 1,466 lab spaces

o 6 dining facilities

o University Hospital

o On-Site Cogeneration Plant

• 26,000+ students

• 18,000+ faculty and staff



Stony Brook / 

NYPA Objective

1. Identify constraints to 

decarbonization. 

2. Provide a pathway to 

decarbonize campus energy 

systems.

3. Identify near term actionable 

projects that will facilitate the 

transition to cleaner energy 

infrastructure.



Today’s 

Conversatio

n

o Why resilience

o Campus planning

o Integrated solution

o Phased delivery

o Actionable steps

A case study in moving from 

ambitious climate goals to 

infrastructure decisions that 

protect mission-critical operations.



Learning Objectives
One campus. Multiple critical missions.

1. Recognize
The opportunities 

and challenges 

universities and 

healthcare facilities 

face on the path to 

decarbonization.

2.  

Understand
The unique features 

of Stony Brook 

University’s 

campus-wide 

initiative.

3.  Connect
Programs, 

incentives, and 

delivery 

mechanisms to 

project success.

4.  Engage
Diverse 

stakeholders across 

departments to 

build durable 

momentum.



Why resilience changes 

the question

Decarbonization master planning is not only about 

reducing emissions. On a campus with healthcare, 

research, residential, and academic operations, the 

pathway must also preserve continuity, flexibility, and 

emergency readiness.
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The Planning Challenge

1.  Academic 

+ research
Diverse schedules, 

specialized loads, 

laboratories, and 

constantly changing 

program needs.

2.  

Healthcare
Reliability, 

redundancy, 

simultaneous heating 

and cooling loads,  

and continuous 

operations.

3.  

Residential
Thermal comfort 

and service 

continuity across a 

large, occupied 

campus.

4.  Engage

Perspectives and 

support from 

leaders across 

campus 

departments.



45 MW
combined-cycle plant

Typical campus electric 

use ~35 MW

Steam production capacity

up to 305 Mlb/hr

at 390 psi

What it enables

Campus-scale 

generation, established 

distribution, and 

operational familiarity.

What it complicates
High-temperature heat 

distribution, aging 

infrastructure, and 

tightly coupled thermal 

and electric decisions.

The core planning question

How can the campus transition toward lower-carbon thermal 

infrastructure while maintaining reliable service through 

every phase?
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Existing Conditions
The existing system is both an asset and a constraint



From data to decisions

The decarbonization plan combined energy and 

emissions analysis, infrastructure assessment, 

technology screening, stakeholder input, scenario 

modeling, and implementation planning.
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End Uses



Infrastructure 

Issues Potential Solutions

Multiple 

Campuses 

Different solutions on a campus by campus basis

~150 Buildings Building by building solutions, stress testing

High Temp Hot 

Water 

Convert to low temp hot water

Steam generated 

Chilled Water 

Convert to electric chilled water generation

Buried Piping Replacement and /or GIS mapping of buried 

infrastructure with easier maintenance possibilities

Hospital Battery Storage / Power Quality, isolation

Grid Power 

Unreliable 

Use current technologies to address this: battery storage, 

thermal storage

High O&M 

Expenses 

Solution should provide options for lower O&M expenses

Complicated 

Infrastructure 

Issue 

Solutions:
Stony Brook 

University
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NYS Decarbonization Leadership Program
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Every decarbonization decision was tested against four operational questions:

Redundancy

Are there alternate sources, loops, or 

operating modes?

Recovery

How quickly can the campus stabilize and 

restore normal operations?

Adaptability

Can the system evolve as grid, technology, 

and campus needs change?

Resilience Principle
Reliability cannot be added at the end

Continuity

Can critical loads remain served through an 

outage or equipment failure?
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An integrated resilience concept

Efficiency, lower-temperature thermal distribution, 

networked geothermal, and dispatchable on-site 

resources work as a system, not as isolated technologies.
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Hospital Campus 

Co-Gen & Academic Campus Geothermal 

Clusters 



• Natural gas-powered fuel cell providing heat and electricity for the East Campus hospital.

• Excess heat is transferred to the West Campus to maintain geothermal wellfield balance.

• Backup heating is provided directly by natural gas.

Hospital Campus Co-Gen



Hospital Campus Baseload and Peak 

Strategy



• Geothermal (Ground Source) Heat Pumps provide low temperature hot water and chilled 

water to the Academic (West) Campus

• Electric energy provided directly from the grid

Academic Campus Geothermal Clusters



Transition State

Low-temperature loops 

+ heat recovery 

+ modular heat-pump plants

Supports phased building conversion, 

shared thermal energy, geothermal 

connection, and multiple operating modes.

34

Today
• Centralized 

• Heating, cooling, 

and electric loads 

interdependent 

• Difficult to convert 

all at once

Thermal Transformation
Lower-temperature thermal networks create options



GEOEXCHANGE Networked geothermal 

becomes infrastructure

Shared resource

Phased connection

A campus thermal network can move and 

balance heat among buildings rather than 

treating each building as an isolated system.

Resilience value
Distributed wells, loops, and plants can reduce 

reliance on a single thermal source while 

creating alternate operating modes.

Clusters can be developed and connected as 

buildings, distribution, and capital projects 

become ready.



Academic Campus Backup Heating System

• Backup heating is provided directly by natural gas



Constraints

• Limited capacity from 

the grid

• Power sags at 

hospital

• Cost of increased 

demand

Solutions

• Load shifting

o Battery Energy 

Storage Systems 

(BESS)

o Thermal Storage 

(Ice Storage)

Grid Electric Constraints and Solutions



From decarbonization plan 

to implementation

Implementation pairs long-term infrastructure direction 

with funding strategies, enabling work, and near-term 

projects. Multistakeholder engagement builds 

campuswide support for delivery.
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CAMPUSWIDE

SUPPORT

Facilities

Capital projects Communications

Community 

Relations

Academic 

Research

Multistakeholder Engagement
Implementation needs campuswide support

Workforce

Development



Continue main cogeneration 

+ geothermal clusters

Lower disruption in early 

phases

Pathways, Not a Single Leap

Long-term fuel and emissions 

exposure

East Campus cogeneration + 

West Campus geothermal

Balances reliability and 

thermal transformation

Requires careful interface 

and phasing

NEAR-TERM 

PATHWAY
PRIMARY 

ADVANTAGE
KEY CHALLENGE

LONG-TERM 

PATHWAY
PRIMARY 

ADVANTAGE
KEY CHALLENGE







Implementation Roadmap
A phased pathway reduces risk

1. Act Now
Efficiency, controls, 

metering, critical 

repairs, test bores, 

and design 

standards

2.  Enable
Electrical capacity, 

building 

conversions, low-

temperature 

distribution, and 

heat recovery

3.  Scale
Geothermal 

clusters, heat-pump 

plants, microgrids, 

and resilient 

generation

4.  Optimize
Commissioning, 

analytics, training, 

and continuous 

reinvestment



1. Act Now
Expected 5 MW of 

growth threatens to 

exceed the capacity 

of the existing plant.

Energy storage 

systems.

2.  Enable
Electrical capacity, 

building 

conversions, low-

temperature 

distribution, and 

heat recovery.

3.  Scale
Geothermal 

clusters, heat-pump 

plants, microgrid 

controls, and 

resilient generation.

4.  Optimize
Commissioning, 

dispatch, analytics, 

training, and 

continuous 

reinvestment.

Implementation Roadmap
An adaptable phased pathway leads to implementation



Plant Capacity Limit



The Solutions

Option 1





Plant Capacity Limit



The Solutions

Option 2
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Programs + Delivery
Funding works best as a capital stack

Public programs + 

incentives
Use planning, technical 

assistance, demonstration, 

and implementation 

resources to reduce early-

stage barriers.

Capital planning

Align decarbonization 

enabling work with renewal, 

deferred maintenance, and 

already-planned campus 

projects.

Performance 

contracting
Apply guaranteed savings 

and cost certainty where 

efficiency and enabling 

measures can support 

financing.

STACK FUNDING AROUND THE PHASE, RISK, AND ASSET LIFE



TRANSFERABL

E TAKEAWAYS

1. Enhance mission critical services via 
decarbonization.

2. Always plan for growth.

3. Treat load imbalance as a strategic 
asset.

4. Flexibility is essential; a 
decarbonization plan is a framework 
not a boundary.

5. Pair the long-term vision with near-
term need.

Five lessons other 

campuses can use
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