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Institutional Innovation Successes

• Persistent Collaborative Framework

• Birthing and Housing of Centers and Large Grants

• Development of Shared Facilities

• Living Laboratories

We Will Continue This Approach of 
Decentralized Innovation



The Components on Which Calit2
Can Build the Next 5-10 Years



What Output Do We Want for the TWG?

• Technical White Paper of Calit2 Opportunities in Environment
– Maximum of 10 pages, high level vision, major stakeholders, needed 

technologies, Calit2 unique efforts, gap analysis (what do we have, what 
do we need to realize vision).

• Executive Summary of Technical White Paper for Path Forward
– Maximum of 3 pages, summarizes details of more technical oriented 

white paper.

• Strength, Weakness, Opportunities, Threats, Gap Analysis
– Maximum 2 page document that summarizes SWOT and Gap 

conversation.
– SWOT’s will be kept internal, not shared in public document.



The Digital Transformation of 
Energy

• Campus as Living Laboratories for Greener Future
– Moving Energy Sources from High Carbon to Low Carbon

– Increasing Energy Efficiency Through Smarter Infrastructure

– Trends in Future Energy Sources and Climate Change



UCSD as a Model Campus

The University of California, San Diego (UCSD), with 45,000 daily occupants, is the 
second-largest user of electricity (~40 MW) in San Diego (after the city itself, which is 
the seventh-largest city in the United States). UCSD has an aggressive program to 
reduce its carbon footprint for generating electricity, which saves approximately $8 
million annually in energy costs. UCSD operates a natural gas cogeneration facility 
that supplies about 90 percent of the campus electricity, which reduces reliance on 
out-of-state coal-burning power generation. UCSD’s carbon-reduction program also 
includes installing 1.2 MW of solar panels (with an additional 2 MW likely), acquiring a 
2.8 MW fuel cell powered by locally sourced methane from a San Diego waste-
treatment plant, and exploring the use of cold seawater for cooling to reduce energy 
and freshwater use. This program will allow UCSD to move approximately 15 percent 
of its fossil fuel power generation to renewable energy in just a few years. Because of 
its energy savings and cogeneration, UCSD was able to export over 3 MW of 
electricity to the region during the San Diego wildfires in 2007, when four of the five 
California electrical grid connections to San Diego had been rendered inoperable. 

Source: Arnaud, Smarr, DeFanti, Sheehan, EDUCAUSE Review



UC Irvine as a Model Campus

The University of California, Irvine (UCI), is the only university campus cited in the 
“Best Overall” category of California’s Flex Your Power statewide energy-efficiency 
campaign in December 2008. UCI led in efficiency by saving 3.7 million kWh of 
electricity during the 2007–8 fiscal year, reducing peak demand by up to 68 percent 
and saving nearly 4 million gallons of water annually. UCI’s 2008 calendar-year GHG 
reduction program (e.g., green building construction, low-carbon generation 
infrastructure, energy efficiency) annually eliminates 62,000 mTCO2e and saves the 
campus $28.9 million. In 2008, UCI agreed to have SunEdison finance, build, and 
operate a solar energy system at UCI. In March 2009, UCI began purchasing energy 
generated by the system, which is expected to produce more than 24 million kWh 
(equivalent to offsetting nearly 12,000 mTCO2e) over twenty years. UCI also has an 
18 MW combined heating, power, and cooling co-generation plant and employs a 
62,000 ton-hour chilled-water thermal energy storage system capable of reducing up 
to 6 MW of electrical peak demand on the regional electrical system. 

Source: Arnaud, Smarr, DeFanti, Sheehan, EDUCAUSE Review



The Global ICT Carbon Footprint is
Roughly the Same as the Aviation Industry Today

www.smart2020.org

But ICT Emissions are Growing at 6% Annually!

the assumptions behind the growth in emissions expected in 2020: 
•  takes into account likely efficient technology developments 
          that affect the power consumption of products and services
•  and their expected penetration in the market in 2020

Most of Growth is in 
Developing Countries



The Global ICT Carbon Footprint 
by Subsector

www.smart2020.org

The Number of PCs (Desktops and Laptops) Globally 
is Expected to Increase 
from 592 Million in 2002 

to More Than Four Billion in 2020 

PCs Are Biggest 
Problem

Data Centers Are 
Rapidly Improving



Increasing Laptop Energy Efficiency: 
Putting Machines To Sleep Transparently
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Rajesh Gupta, UCSD CSE; Calit2



Research Needed 
on How to Deploy a Green CI

• Computer Architecture 
– Rajesh Gupta/CSE

• Software Architecture 
– Amin Vahdat, Ingolf Kruger/CSE

• CineGrid Exchange 
– Tom DeFanti/Calit2

• Visualization 
– Falko Kuster/Structural Engineering

• Power and Thermal 
Management 
– Tajana Rosing/CSE

• Analyzing Power 
Consumption Data 
– Jim Hollan/Cog Sci

• Direct DC Datacenters
– Tom Defanti, Greg Hidley

http://greenlight.calit2.net

MRI



UCSD is Installing Zero Carbon Emission
Solar and Fuel Cell DC Electricity Generators

San Diego’s Point Loma Wastewater 
Treatment Plant Produces Waste Methane

UCSD 2.8 Megawatt 
Fuel Cell Power Plant 
Uses Methane

2 Megawatts of 
Solar Power Cells 

Being Installed

Available Late 2009

Use to DC Power 
Local Data 

Centers



Cooperative Test Beds Funded by Industry Partners
Calit2@UCSD’s Wireless Power Amplifier Lab

Power Transistor Tradeoffs

Si-LDMOS, GaN, & GaAs

Price & Performance

Power Amplifier Tradeoffs

WiMAX & 3.9GPP LTE

Efficiency & Linearity

Digital Signal Processing Tradeoffs

Pre-Distortion, Memory Effects 
& Power Control

MIPS & Memory

STMicroelectronics



Applying ICT – The Smart 2020 Opportunity
for Reducing GHG Emissions by 7.8 GtCO2e

Recall Total ICT 2020 Emissions are 1.43 GtCO2e

Smart 
Buildings

Smart 
Electrical 

Grid

 www.smart2020.org



Green Scanner
Helping Everyone go Green

Source: Bill Tomlinson, UCI



Real-Time Monitoring of Building Energy Usage:
UCSD Has 34 Buildings On-Line

http://mscada01.ucsd.edu/ion/

http://mscada01.ucsd.edu/ion/


Power Management in Mixed Use Buildings:
The UCSD CSE Building is Energy Instrumented

• 500 Occupants, 750 Computers
• Detailed Instrumentation to Measure 

Macro and Micro-Scale Power Use 
– 39 Sensor Pods, 156 Radios, 70 Circuits
– Subsystems: Air Conditioning & Lighting

Source: Rajesh Gupta, 
CSE, Calit2



TRUST-IT
Monitoring Electrical Usage in Calit2@UCI



I Link Into Commercial H.323 Videoconfernces 
From My Laptop at Home

UCSD Calit2 Director
& Chief of Staff UCI Calit2 Director

The Weekly Calit2 Director’s Meeting



Linking the Calit2 Auditoriums at UCSD and UCI 
with LifeSize HD for Shared Seminars

September 8, 2009

Photo by Erik Jepsen, UC San Diego

Sept. 8, 2009



High Definition Video Connected OptIPortals:
Virtual Working Spaces for Data Intensive Research

Source: Falko Kuester, Kai Doerr Calit2; Michael Sims, NASA

NASA Ames
Lunar Science Institute

Mountain View, CA

NASA Interest 
in Supporting 

Virtual Institutes

LifeSize HD



Hosting Symposia on Green ICT and Smart Grid

Calit2@UCSD
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