
Rename Yourself to be your Real Name (Company Name)

1. Click on Participant list

2. Go to the right and hover over your 

name

3. Select ñMoreò & ñRenameò

4. Enter your company name in 

brackets

5. Turn on your camera J
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Onsite Energy Success Stories and Overview Of Geothermal Systems

Virtual Training: Onsite Energy Generation and Storage

Session #4

June 24, 2025

10:00am ï 12:00pm EST 



General Information

Á Schedule: Every Tuesday (June 3rd ï July 8th) morning 

@ 10am ET

Á Sessions will be recorded

Á We want these VT to be interactive!

Á Weôre hoping you finish the VT with some big progress 

Á There will be homework ï just try your best!
Á ñYouôll get out what you put in!ò

Links:

https://bptraining.ornl.gov/ 

http://betterbuildingssolutioncenter.energy.gov/better-plants

https://measur.ornl.gov    

https://bptraining.ornl.gov/
http://betterbuildingssolutioncenter.energy.gov/better-plants
https://measur.ornl.gov/


Training Overview

1. 06/03: Introduction to Onsite Energy Generation

2. 06/10: Exploring Onsite Energy For Your Facility

3. 06/17: Evaluating an Onsite Energy System

4. 06/24: Onsite Energy Success Stories and Overview Of Geothermal Systems

5. 07/01: Overview of Combined Heat and Power, Onsite Biomass, and Small Modular Reactors

6. 07/08: Considerations for Onsite Energy and Renewable Energy Supply Options



Agenda

1

2

3

4

5

Á Homework Discussion

Á Geothermal for Onsite Energy 
Á Nicole Harvey, PNNL

Á Onsite Energy Succes Story: Kingspan Insulated Panels, North America
Á Kelly Buffey, Kingspan Insulated Panels

Á Onsite Energy Succes Story: City of Fort Wayne City Utilities
Á Doug Fasick, City of Fort Wayne

Á Q&A

Á Homework Assignment6



Review of Homework #3: Evaluate a Solar PV System using 

REopt
Á Data needed before running the simulation:

1- Address of facility or intended location
Example: 2350 Cherahala Blvd, Knoxville, TN 37932

2- Electricity rate (Utility Company and Rate Structure/Schedule)
Example: Industrial/City of Alcoa Utilities, Tennessee: GSA-3

3- Load Profile (Annual or Monthly kWh of electricity)
Example: 24/7 Schedule Flat Load (1,845,968 kWh) or use utility bills from Week-1 HW

Á After completing the simulation, please write below:

1- The recommended size of the solar PV system: _______ kW (or MW)

2- Average Annual PV Energy Production: __________ kWh (or MWh)

3- Total CO2 emissions reduced in Year 1: _________ tons

4- Savings in utility cost in Year 1: $_________

5- Economics:

a) Net Present Value (NPV): $______ 

b) Payback Period (PBP): _____ years 

c) Internal Rate of Return (IRR):_____%

https://reopt.nrel.gov/tool 

6

https://reopt.nrel.gov/tool


Review of Homework #3: Evaluate a Solar PV System using 

REopt
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Review of Homework #3: Evaluate a Solar PV System using 

REopt
Á After completing the simulation, please write below:

1- The recommended size of the solar PV system: 107 kW (or MW)

2- Average Annual PV Energy Production: 136,038 kWh (or MWh)

3- Total CO2 emissions reduced in Year 1: 22 tons 

4- Savings in utility cost in Year 1: $10,759

5- Economics:

a) Net Present Value (NPV): $10,825 

b) Payback Period (PBP): 12.63 years 

c) Internal Rate of Return (IRR): 5.9%

11



Review of Homework #3: Participant Submission

ÁAutomotive Facility in South Carolina

Á28,000 SM or 300,000 SF of ground area available

4,200 kWdc System Size
Facility Load: 21,000,000 kWh/yr



Review of Homework #3: Participant Submission

ÁAutomotive Facility in South Carolina

Á28,000 SM or 300,000 SF of ground area available

Facility Load: 21,000,000 kWh/yr

Reduction in Peak Load 5800 kW

3500 kW



Review of Homework #3: Participant Submission

System Performance for Year One



Review of Homework #3: Participant Submission-2

ÁDairy Food in Connecticut
Facility Load: 8,200,000 kWh/yr

1. The recommended size of the solar PV system: 747 kW 
2. Average Annual PV Energy Production: 1,027,269 kWh 
3. Savings in utility cost in Year 1: $242,435

Economics: 
1. Net Present Value (NPV): $1,600,010
2. Payback Period (PBP): 4.57 years 
3. Internal Rate of Return (IRR):19.2% 
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Poll Time!
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Todayôs Speakers

Nicole Harvey

Mechanical Engineer, 

Pacific Northwest National Laboratory



Geothermal for 
Manufacturing 

Facilities

Nicole Harvey

Pacific Northwest National Lab



3 Types of 
Geothermal Energy 
Applications

1) Ground source heat 
pumps (GSHP) for 
heating/cooling

2) Deep Direct Use (DDU) 
for heating/cooling

3) Geothermal Electricity 
Generation

Geothermal Technologies Overview1 

19DOE Geovision Report



Overview: GSHP

ÅAlso known as geothermal heat 
pumps. This technology is generally 
used for low temperature 
applications <150ÁF.

ÅHowever special circumstances can 
allow for heat generation up to 300ÁF 
(See back up slides)

ÅApplications include: 

ÁSpace heating and cooling

ÁLow temperature process heating

ÁProcess cooling and refrigeration

ÁGreenhouse heating

20

Department of Energy: Heat Pumps



Challenges and Considerations: GSHPs 

ÅChallenges 

ÁMost commonly used and best 
suited to applications requiring 
low temperatures (<150ÁF)

ÁHigh upfront costs compared to 
traditional HVAC systems

ÁUnbalanced heating and 
cooling loads can lead to 
thermal interference.

21

Rocky Mountain Institute



Case Study ï Delta Electronics [1]

ÅLocation: Freemont, CA

Å175,000 sf electronics 
manufacturing facility

ÅShallow horizontal closed loop 
system

ÅInstalled in 2015

Å580 tons cooling load 

ÅFacility uses 70% less energy on 
average than a LEED certified 
building 

22

Geothermal Technologies Office: Geothermal Case Studies



Resources: GSHP

ÅInternational Ground Source Heat Pump Association

ÅAmerican Society of Heating, Refrigeration, and Air 
Conditioning Engineers (ASHRAE)

ÅORNL GSHP Screening Tool

ÅREopt

ÅPNNL GSHP Maintenance Guidelines 
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https://igshpa.org/
https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards
https://gshp.ornl.gov/
https://reopt.nrel.gov/tool
https://www.pnnl.gov/projects/om-best-practices/ground-source-heat-pump


Overview: Deep Direct Use (DDU)

ÅUse hot water from springs or reservoirs 
near the surface for heating or cooling 
purposes.

ÅResource Requirements:

Á Sufficiently hot rock/fluid: 100-300ÁF 

Á Must have flowing ground water at sufficient 
flow rotes

Á With in 3-4 km of the surface

ÅApplications Include: 

Á Greenhouse heating

Á Food processing and drying 

Á Pulp/paper processing 

Á Absorption cooling

24

Geothermal Technologies Program: Direct Use



Challenges and Design Considerations: DDU

ÅSufficiently hot 
geothermal 
resources with 
sufficient water flow 
rates are not 
available 
everywhere

ÅMost resources are 
concentrated in the 
western United 
States and Gulf 
Coast

ÅHigh upfront costs

ÁHigh resource 
characterization 
costs

25



Case Study - Karsan 
Cement Plant, Kenya 
[2]

Å Location: Menengai field, Kenya

Å Resource: Depths around 2 km 
with temperatures ranging from 
662-752°F (350-400°C) [3]

Å The cement plant produces about 
1200 tonnes per day 

Å One 4 MW ORC power plant and 
one heat powered dyer

Å Steam and brine produced from the 
well. Steam and brine separated with 
hot brine going to heat the dyer and 
steam used to generate power 

Å Drying pozzolanic tuffaceous ash 
which will be used to replace some 
of the clinker in the cement 

26
Think Geo Energy



Case Study - Empire 
Energy, Nevada [4] 

ÅLocation: San Emidio Dessert 
Nevada

ÅResource depths: 12-600 m

ÅHeat used in dehydration plant 

Á800-1200 gpm at 298ÁF (148ÁC) for a 
four-stage dryer 

ÁDehydration plant capacity is 75,000 
lbs/day of onion and 85,000 lbs/day 
garlic

Å Dehydrator constructed and began 
operation in 1994 

27

Washington State University

Washington State University: Dried and processed onions



Overview: Geothermal Electricity Generation
Å Not typically used in manufacturing, but high 

potential

Å Two main types: hydrothermal and Enhanced 
Geothermal Systems (EGS)

Å Both require >200ÁF (90ÁC) water/ground 
temperatures within 4.4 mi (7 km) of earthôs 
surface 

Å Hydrothermal:

Á Established technology

Á Requires specific and unique geology (i.e., not 
available everywhere)

Á Geology requirements:

V Permeable rock (naturally existing factures)

V Naturally flowing water

Å EGS 

Á Seeks to create natural fractures through hydraulic 
fracturing.

Á Water cycled through hot dry rock to generate 
electricity

Á Nascent technology 

28

Hydrothermal
EGS



Challenges and Design Considerations: 
Geothermal Electric

ÅTypically, these systems are operated at a utility scale.

ÅSizes range from 150 kW to 725 MW1

ÅVery few examples of geothermal electricity at a building/campus level

Á Chena, AK Geothermal Microgrid (680 kW)

Á Fang Geothermal Plant in Chang Mai, Thailand (150-250 kWe)

Å Operated at high capacity factors typically greater than 90% (i.e. base load operation) [5]

ÅEconomics

Á Well drilling and resource characterization are the most expensive part

Á Drilling depths can become limiting factor

ÅInduced Seismicity

Á Drilling and water injection has been known to cause seismic activity 

Á Robust analysis and careful consideration required before drilling to reduce risk 

ÅSmall footprint compared to other technologies

Á 1.6 acres per MW required [6]

29
1. The Geysers in CA has a total installed capacity of 725 MW across 13 power plants [https://geysers.com/geothermal]



Case Study ï Chena, 
Microgrid [7]

Å Location: Chena, AK

Å Began operation in 2006

Å Binary power plant (lower 
temperature needed)

Å Lowest temperature geothermal 
resource in the world at 71°C [6]

Å In 2006 400 kW generator cost 
$2.1M and displaced 150,000 gal 
diesel annually

Å Capacity expanded from 400 kW to 
680 kWe in 2008

Å Also used for heating baths, 
swimming pools, and greenhouses.

30
Chena Hot Springs Resort



Case Study ï Fervo 
Energy Cape Station [8]

ÅLocation: Cape Station, UT

Å500 MW Capacity

ÅResource: >428°F (220°C)

ÅEnhanced Geothermal System

ÅPhase one to begin delivering 
power in 2026

31

Fervo Energy



Resources: DDU and Geothermal Electric

DDU

ÅGeovision report

ÅSMU Temperature Maps

ÅGeothermal Technologies Office

ÅStanford Temperature Model

Å 

32

Geothermal Electric

ÅGeovision report

ÅNREL Geothermal Potential Map

ÅSMU Temperature Maps

ÅGeothermal Technologies Office

ÅStanford Temperature Model

ÅRenewable Energy Potential Model 
(reV)

ÅSystem Advisory Model (SAM)

ÅJobs and Economic Development 
Impact mode (JEDI) 

https://www.energy.gov/eere/geothermal/geovision
https://www.smu.edu/dedman/academics/departments/earth-sciences/research/geothermallab/datamaps/temperaturemaps
https://www.energy.gov/eere/geothermal/geothermal-technologies-office
https://stm.stanford.edu/
https://www.energy.gov/eere/geothermal/geovision
https://www.nrel.gov/gis/geothermal
https://www.smu.edu/dedman/academics/departments/earth-sciences/research/geothermallab/datamaps/temperaturemaps
https://www.energy.gov/eere/geothermal/geothermal-technologies-office
https://stm.stanford.edu/
https://www.nrel.gov/gis/renewable-energy-potential
https://sam.nrel.gov/
https://www.nrel.gov/analysis/jedi/


New and Upcoming Technologies

ÅThermal Storage 

ÅAGS (closed loop geothermal electricity generation)

ÅHigh temperature heat pumps ( >150ÁF)

ÅHybrid geothermal

ÁPairing geothermal with other technologies

ÅCo-produced systems

ÁProduction of hydrocarbon fluids (existing oil and gas 
wells)

ÁCritical materials from geothermal brines

ÅDrilling technology enhancements

33



Wrap Up Summary

ÅMany great applications for geothermal energy in the manufacturing 
space

ÅGSHP are most suitable for end use applications below 150ÁF and 
require electricity to operate

ÅDDU requires a sufficiently hot resource with flowing water(mostly 
available in the western US and Gulf coast). Suitable for 100-300ÁF 
applications.

ÅElectricity generation requires a sufficiently hot resource 200ÁF with in 6 
km depth and 1.6 acres/MW open land. 
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Thank you
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GSHPs Special 
Applications 

Å Certain refrigerants and 
refrigeration cycles can allow for 
output temperatures up to 300°F.

Å Requirements

Á High grade geothermal 
resource at economical depths 
(90°C at 2 km depth)

Á Absorption cycle heat pump

37

International Energy Agency (IEA). (2023). òHigh-Temperature Heat Pumps Task 1-Technologies.
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Questions?
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5 Minute Break
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Todayôs Speakers

Kelly Buffey

Sustainability Manager, 

Kingspan Insulated Panels, North America



2025

Kingspan Insulated Metal 
Panels
Department of Energy



BUILT ENVIRONMENT OPPORTUNITY 

2020 - 2050

2020 2050

97% 
INEFFICENT 
BUILDINGS IN 
EUROPE

66% 
COUNTRIES NO 
MANDATORY 
BUILDING ENERGY 
CODES

Building 
Operation

(28%)

50% 
OF GLOBAL 
MATERIAL USE 

Materials & 

Construction
(11%)

33% 
EU WASTE FROM 
CONSTRUCTION 
& DEMOLITION

INCREASE IN 
ENERGY 
DEMAND

INCREASE IN 
GLOBAL FLOOR 
AREA
 

x2

50%

INCREASE IN 
WASTE 
GENERATION

INCREASE IN 
GLOBAL 
MATERIAL USE
 

x2

70%

New build Renovation

Drivers

Market Regulation

BUILDING 

SOLUTIONS



7.3mtCO2e

Kingspan 2024 value chain 
carbon footprint

Kingspan 2024 
Carbon footprint

x 24

MISSION AND IMPACT

172mtCO2e

Estimated lifetime carbon 
savings from insulation 
systems sold in 2024

Insulation products

Our mission is to 
accelerate a net 
zero emissions built 

environment with 
planet and people at 
its heart.



Kingspan Net Zero Energy 1.0 - Looking Back 2011 -2020
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9%

18%

28%

33%

57%

69%

75%

90%
100%

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Net Zero 
Energy 

programme is 
launched

Renewable Energy%

Target 100%

OUR NET ZERO
ENERGY*
2020 GOAL:

ÅTo match 100% of 
our operational 
energy with 
renewable energy 
and the purchase of 
renewable energy 
certificates to offset 
any remaining non-
renewable energy 
use.



HOW DID WE 
ACHIEVE THIS?

Å1.
Save More
ÅWe have implemented 

significant energy-saving 
projects in manufacturing sites 
across the world.

67% energy savings 
with LED

10GWh energy 
recovery systems 12% energy savings with 

high efficiency burners

2.5GWh EPC



HOW DID WE 
ACHIEVE THIS?

Å2.
Generate More
ÅIn 2018, 5.9% of our total

energy use was generated
from renewable sources on
our own manufacturing sites.



HOW DID WE 
ACHIEVE THIS?

Å3.
Buy More
ÅIn 2018, in addition to the 5.9% 

generated on our sites,  we 
bought approximately 21% 
renewable energy directly from 
the grid and matched the 
remainder with renewable 
energy certificates.



Planet Passionate - Kingspan Looking Forward - 2020 through 2030
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90% GHG emissionsreduction 2030

50% raw material CO2e intensity reduction 2030

Zero emission cars annual conversion 2025

60% direct renewable energy 2030

20% on-site renewable energy generation 2030

Wholly owned facilities with rooftop solar PV 2030

Zero company waste to landfill 2030

1B PET bottles recycled into our processes 2025

QuadCore  utilising recycled PET 2025

100ML rainwater harvested annually 2030

5 ocean clean up project supported 2025

CARBON

ENERGY

WATER

Metric Underlying Business

CIRCULARITY

33%

Whole Business

90%

50%

100%

60%

100%

100%

100%

100%

100%

100%

20%

100% 100%

3.9% 3.9%

80%

43% 59%

10.2% 30%

62%

75%

62%

100%

89% 86%

61% 57% 

75%

63%

100%100%

61%

GROUP PROGRESS 2020 ς 2024 



TARGETS

Energy
Á 60% direct renewable 

energy by 2030

Á ISO 50001 energy 
management system for 

large sites*
Á Install solar PV systems on 

all owned facilities  by 

2030

Carbon
Á 65% reduction in scope 1 

and 2 GHG emissions  by 

2030

Á 15% carbon intensity 
reduction  for key raw 
materials by 2030

Á >90% Zero emission  

company funded cars -
annual replacements by 

2030

Circularity
Á Zero company waste  to 

landfill by 2030

Á 1.5 Million tonnes of 
recycled and renewable 

raw materials used 
annually by 2030

Á Facilitate 20 product 

takeback and recycling 
schemes by 2030

Water
Á 100 million  litres of 

rainwater harvested 

annually by 2030

*Large sites: >5GWh annual energy use

NEW

NEW

NEW



61%

w/ acquisitions 

80%

underlying

14%
Absolute reduction in scope 3 GHG 
emissions since 2020 (including 
acquisitions)

Absolute reduction in Scope 1 & 2 GHG emissions since 
2020 (including acquisitions)

PET BOTTLES*

4b+
Recycled since 2020

COMMUNITY PROJECTS

250+
Planet Passionate Communities
projects to date

Ocean clean-up projects supported 
since 2020

5
OCEAN CLEAN UP

ON-SITE GENERATION

30%
On-site renewable 
energy generation

57%
Wholly-owned sites have 
solar PV systems installed

19
LEC & BioKor 
products to date

2
New brands launched to 
date

PRODUCTS & BRANDS

1.1b
Recycled since 2024

1: Scope 1&2 GHG emissions. Excluding biogenic emissions. Scope 2 GHG emissions calculated using market-based methodology. 
*equivalent no. of PET bottles by weight

GHG EMISSIONS1

400+
PROJECTS SINCE 2020

PLANET PASSIONATE
PROGRESS IN NUMBERS



100+ 
global team 

Quarterly progress 
management reporting

ϵтрлm
Green private placement

Champions network & 
education programme

Planet Passionate 
communities 

ESG performance 
embedded into 
remuneration

Supplier engagement & 
collaboration programme200+

annual projects

Strategic business 
pillar 

Acquisition screening 
procedure 

1.5oC
aligned strategy

ϵтл
Internal carbon price

PLANET PASSIONATE IS DEEPLY EMBEDDED 
INTO OUR BUSINESS


