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The mission of the CSU Energy Institute is to accelerate the development and adoption of clean energy 
and carbon solutions on a global scale by harnessing the unique resources at Colorado State University. 

The Institute seeks to accomplish this mission by accelerating energy and carbon solutions research, 
developing and disseminating solutions, promoting experiential education, and supporting the 

development of informed policy.

Powerhouse Energy Campus
75+ faculty & staff, 225 students 

15 companies

CSU Main & Foothills Campuses
200+ faculty



Energy Institute

Annual NOx Savings from 

EECL/Powerhouse Solutions

= 150,000,000 Autos

Combustion & Emissions Solutions



9ƴŜǊƎȅ LƴǎǘƛǘǳǘŜ

Annual NOx Savings

from EECL Technologies

= 150,000,000 Autos
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Integrid - Power Systems Research Lab

ÅLargest university-based 
grid lab

ÅPartnership with Spirae

ÅOriginally funded by govt of 
Denmark to facilitate higher 
penetration of renewable 
energy



tƻǿŜǊƘƻǳǎŜ /ŀǊōƻƴ {ƻƭǳǘƛƻƴǎ LƴƛǘƛŀǘƛǾŜ

Biggest Things in US Energy Right Now
(According to DOE news releases)

1. Energy for AI

2. Energy for AI

3. Energy for AI

4. LNG for export

5. Natural gas for everything

6. Small modular reactors

7. Fusion

8. Advanced geothermal

9. Brakes on renewables & transmission if it helps renewables

10.Everything else
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ioplus.nl/en/posts/watt-matters-in-ai-in-search-of-energy-efficient-ai

Malthusian 
Nightmare?



ioplus.nl/en/posts/watt-matters-in-ai-software-based-views-on-energy-efficiency

Estimates are that energy use 
could increase by 60% over next 
20 years - significant factor is AI

Energy used increased 9% over 
past 20 years



ioplus.nl/en/posts/watt-matters-in-ai-whos-responsible-for-ais-energy-hunger

мфтлΩǎ ϧ мфулΩǎ ǇǊƻƧŜŎǘƛƻƴǎ ƻŦ ŜǾŜǊ-
increasing energy growth

.ǳǘ ǿŜΩǾŜ ǎŜŜƴ ǘƘƛǎ Ǉƭŀȅ ōŜŦƻǊŜ Φ Φ Φ

But efficiency gains flattened growth

Projections in 1999 of energy use doubling 
due to the rise of the internet 
Lots of new coal plants built ς largely 
ǎǘǊŀƴŘŜŘ ŀǎǎŜǘǎ ǿƘŜƴ ƭƻŀŘ ƎǊƻǿǘƘ ŘƛŘƴΩǘ 
happen



ioplus.nl/en/posts/ais-energy-addiction-threatens-climate-targets---and-our-grid

!ƭƎƻǊƛǘƘƳ ŜŦŦƛŎƛŜƴŎȅ ƛƴŎǊŜŀǎƛƴƎ ς ǘƻǘŀƭ 
ŜŦŦƛŎƛŜƴŎȅ ƛƴŎǊŜŀǎƛƴƎ ōȅ   п·κȅŜŀǊ

Hardware is getting more efficient: YƻƻƳŜȅΩǎ 
saw says efficiency doubles every 18 months

Over past year, energy use of a Google 
Gemini search has dropped by 33X, and 
carbon use by 44X
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Hardware Efficiency Doubles Roughly by ~60%/year:
Doubles every 18 months

https:// thundersaidenergy.com/downloads/internet-energy-consumpion-data-models-forecasts/
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https:// en.wikipedia.org/wiki/ Jevons_paradox

Jevons Paradox, 1865:  Increasing Efficiency 
May Lead to Higher Consumption

²ƛƭƭƛŀƳ WŜǾƻƴǎ

William Jevons
1835 - 1882 https://easy-peasy.ai/ai-image-

generator/images/dystopian-future-
2050-earth-pollution
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https:// thundersaidenergy.com/downloads/internet-energy-consumpion-data-models-forecasts/
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Energy Training Costs

ÅChat GPT-3 1.3 GWH 150 household years 175 bn

ÅChat GPT-4 50 GWH 5,700 household years 1.8 tn

ÅChat GPT-5 ???  15 tn ??? estimated

ÅChat CPT-6 ???  150 tn ??? projected
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Iƻǿ ŀƴ 9ƴŜǊƎȅ DŜŜƪ 
DƻŜǎ {ƛƎƘǘǎŜŜƛƴƎ Φ Φ Φ 
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We Have Fiber

www.businessinsider.com/map-long-haul-fiber-optic-cable-network-united-states-2016-3
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We Have Renewable Energy

www.nrel.gov/news/detail/program/2020/open-source-renewable-energy-potential-rev-model-offers-endless-potential
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Unfortunately, we Lack Transmission Capacity
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IƻǿŜǾŜǊΣ ǿŜ ŀǊŜ ǿŜƭƭπǎǳǇǇƻǊǘŜŘ ōȅ ǇƛǇŜƭƛƴŜǎ
²Ŝ ǘǊŀƴǎƳƛǘ п· ƳƻǊŜ ŜƴŜǊƎȅ ŀǎ ƳƻƭŜŎǳƭŜǎ ǘƘŀƴ ŀǎ ŜƭŜŎǘǊƻƴǎ

https:// rextag.com/blogs/blog/how-huge-we-are-u-s-natural-gas-pipelines-infrastructure-2024-overview-by-
rextag?srsltid=AfmBOopVmZRJw7VCI7ptOFt7UkbUx3s5eiq1nIjiqZAaXPNZTYp34UsN


