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Site Description

The University of California, Berkeley (UC Berkeley) is a campus
development that features the entire central campus along with other
buildings on the north, east, and south sides of campus including the
stadium, Greek theater, and campus art museum. The 25 MW CHP system
was installed in the mid 1980s and was upgraded again in 1998.

Project Profile

UC Berkeley has a classic combined heat and power (CHP) system based on
the combination of a 21.35 MW General Electric gas powered turbine-
generator and a 5 MW Terry Corp. steam-powered “bottoming cycle”
turbine gen-set. The system was installed in the mid 1980s at a time when
CHP (known as “cogeneration the time) was first being widely encouraged
in California, and went online in 1987.

Waste heat from the gas turbine provides steam to replace one of the older
boilers that was replaced to help make room for the CHP plant. Up to
185,000 pounds of steam per hour can be generated, or approximately
AMW ry (thermal energy). Supplemented by three additional conventional
boilers, the steam loop provides heat to the entire central campus along with
other buildings on the north, east, and south sides of campus include the
stadium, Greek theater, and campus art museum.

The CHP system can operate using diesel fuel along with other campus generators
as a backup power source, in the event of a failure in PG&E’s supply of grid power.
This enhanced reliability is important for campus laboratories and data systems, as

well as for its role as an emergency shelter facility for the community.

In 1998, the CHP system was upgraded from “LM2500 PE” to “LM2500 PH,” with
“full STIG” (steam-injected gas turbine). This means that increased rates of steam can
be injected in the gas turbine to improve power output and efficiency, with the added

benefit of reduced emissions.

Under an agreement with PG&E, the power generated by the CHP plant is delivered
to the utility grid under a power purchase agreement — but of course the majority of
the power is actually consumed locally on campus. UC Berkeley gets a low electricity
rate from PG&E’s “E20T” rate schedule because it connects with the grid at
transmission level voltage, making for more efficient access to the power demanded by

the campus.
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Quick Facts

LOCATION: Berkeley, California

MARKET SECTOR: University Campus
Development

TOTAL PROJECT COST: $32-34 Million

PAYBACK PERIOD: No Data

MONTHLY ENERGY BILL SAVINGS: Varies
depending on price of gas

EQUIPMENT: 24-26 MW combined-cycle (21.35
MW GE LM2500 gas turbine —generator
configured with 5 MW terry steam turbine-
generator)

FUEL: Natural gas

USE OF THERMAL ENERGY: 185,000 Ibs/hr of
steam delivered to campus steam loop

FACILITY SIZE: Entire central campus along with
other buildings on the north, east, and south
sides of campus including the stadium, Greek
theater, and campus art museum

FACILITY PEAK LOAD: 26,350 kW

FACILITY AVERAGE LOAD: 24,200 kW

CHP IN OPERATION SINCE: 1987
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Noise and Emission Consideration

The campus steam output from the three remaining
conventional boilers has been de-rated from 100,000 pounds
per hour to 80,000 pounds per hour, per boiler, due to
emissions concerns and the reduction possible from the
somewhat lower output.

Emissions from the CHP plant itself are controlled through a
comprehensive environmental plan that exceeds regulatory
compliance. For example, the system currently operates with
emissions of around 15ppm of oxides of nitrogen (NOx),
even though the permitted limit is 20ppm. This compares to
the original (1987) limit of 42ppm. The campus received
quick approval for the facility by the local air district because
the CHP system allows the aging conventional steam
generation equipment to be operated as backup rather than as
the primary sources of steam, thereby providing a “greener”
overall solution.
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Looking Ahead - Future Cogeneration at UC Berkeley

The 30-year lease agreement for the operation of the CHP plant expires in 2017, at which
time the campus will be at a crossroads. The campus electrical load has grown to about
40 MW with several buildings added in recent years. The campus CHP and boiler plant
can presently meet all of the campus thermal load but not all of the electrical load. This
means that in theory the current CHP system could be replaced with a larger one, where
more of the steam output could come from cogeneration and less from conventional steam
boilers. The campus electrical needs would then be more fully met with onsite
generation.

Ideally, the campus would design and commission a new CHP plant to come online by
the time the old plant is decommissioned in 2017. Unfortunately, a new site
immediately adjacent to the old one is not available, so a key issue is to identify a site
for a new plant so that the old facility — dating back to the 1930s — can be
decommissioned and replaced.
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