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Virginia Tech seeks authorization to initiate planning for a utilities modernization of the
university’s existing electrical, steam and chilled water generation infrastructure to
establish district-level steam-driven absorption chilling system that will increase the
university’s year-round on-site electrical power generation through a Combined Cooling,
Heat, and Power (CCHP) tri-generation model.

The Virginia Tech Power Plant produces steam that is distributed via the campus-wide
steam tunnel system for the primary purpose of heating buildings. The Power Plant
operates as a co-generation model because some of the boiler steam produced is used
to power a 6.25-megawatt electrical generator located within the Power Plant. This on-
campus electrical generation offsets a portion of the electricity purchased by the
university from the regional electricity provider. Campus steam demand is highest
during winter months when outside temperatures are colder; therefore, the electrical
generator produces its maximum electricity output during the winter. Conversely,
campus steam demand is lowest during the warmer months when outside temperatures
are higher; therefore, the electrical generator produces minimal electricity, and more
power must be purchased to meet campus electricity demand. This also coincides with
peak annual electricity and chilled water demand.

Independent of the Power Plant, the university also operates two district chiller plants
that are networked together via underground piping and collectively provide campus-
wide chilled water for cooling of most buildings. The existing chillers are powered by
electricity and operate at maximum output levels during the high temperature periods of
spring, summer, and early fall.

At the North Chiller Plant, the CCHP tri-generation project will replace aging chillers with
a hybrid design utilizing both steam absorption and electric chillers. These new steam-
absorption chillers are steam powered and not electric powered. The production of
steam for operating the chillers during warm weather months will in turn allow the 6.25-
megawatt electrical generator inside the Power Plant to produce significantly more
electricity during periods of the year when it has historically contributed minimally to
meet campus electricity demand. Steam absorption chillers have a large footprint,
requiring one of the steam-absorption chillers to be installed within a packaged chiller
plan enclosure immediately adjacent to the North Chiller Plant with interconnection.
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Campus demand for chilled water continues to grow as new buildings come online, and
as residential facilities are renovated to include air conditioning. The enhancement of
the chilled water infrastructure is increasingly critical.

The CCHP tri-generation project is the next logical step in a longstanding strategy to
address chilled water demand on campus. The university has successfully executed
two major state funded capital projects: Chiller Plant Phase 1 (completed in 2013) that
delivered the Southwest Chiller Plant; and Chiller Plant Phase 2 (completed in 2021)
expanded chilled water capacity and interconnected the Southwest Chiller Plant and the
North Chiller Plant via the chilled water loop. Chiller Plant Phase 3 (unfunded) is one of
the projects included in the 2026-32 Six-Year Capital Outlay Plan approved by the BOV
in 2025; its scope involves expansion of the existing Southwest Chiller Plant.

The project is also aligned with the Utilities Framework of the University Master Plan,
which calls for modernized, interconnected, and scalable systems capable of supporting
future campus development. By strengthening the district energy backbone, CCHP tri-
generation helps ensure utility infrastructure remains an enabler rather than a
constraint, supporting increased density, new construction, and ongoing renovation
across the university. The project also advances the university’s commitment to
environmental stewardship by reducing emissions intensity through more efficient use
of existing energy resources.

The university has completed a comprehensive investment grade energy audit that
identified a clear and viable pathway to implement the CCHP tri-generation model.
Preliminary analysis indicates the project has the potential to generate significant
recurring energy cost avoidance, driven primarily by reduced reliance on purchased
electricity and improved utilization of on-site energy generation. Operating the 6.25-
megawatt generator at maximum output levels consistently throughout the year rather
than only during the winter months will achieve cost offset savings through reduced
electricity purchases from the regional provider. These savings are expected to provide
a meaningful offset to debt service over time. In addition to direct financial benefits, the
project reduces exposure to electric energy market volatility and positions the university
to manage long-term utility costs more predictably and efficiently.

At this time, the university is requesting a planning authorization to prepare design
documents for the project. The budget needed to complete planning work through the
working drawings phase is $4 million, to be funded through an internal loan supported
by a nongeneral fund source that will be repaid by future savings generated by the
project.
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Under the 2006 Management Agreement between the Commonwealth of Virginia and
Virginia Tech, the Board of Visitors has authority to approve the budget, size, scope,
and overall funding of nongeneral fund capital outlay projects. This request is for a $4
million planning authorization to complete working drawings for a Combined Cooling,
Heat, and Power (CCHP) Tri-generation System project. A subsequent request for
construction funding will be brought forward once scope, cost, funding plan, and
schedule are fully defined.
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Resolution for a Capital Planning Project for a Combined Cooling, Heat, and
Power (CCHP) Tri-generation System

WHEREAS, Virginia Tech operates a district energy system that centrally produces and
distributes heating, cooling, and a portion of electricity to support the academic, research,
and residential mission of the university; and,

WHEREAS, the university has developed this system over time through phased
investments that have expanded central plant capacity, extended distribution networks, and
improved reliability across campus; and

WHEREAS, the current system operates effectively but is inherently seasonal, with steam
most fully utilized during colder months and increased reliance on electric chillers and
purchased electricity during warmer periods, while campus cooling demand continues to
grow; and,

WHEREAS, the university seeks to modernize its utility systems through the implementation
of a Combined Cooling, Heat, and Power (CCHP) model, enabling the simultaneous
production of electricity, heating, and cooling from the same energy source, including the use
of steam-driven absorption chilling to improve year-round system performance; and,

WHEREAS, this approach will allow the university to better utilize existing energy resources,
operate its systems more consistently and intentionally across all seasons, and reduce
reliance on purchased electricity during higher-cost periods; and,

WHEREAS, the proposed project builds on the university’s long-term strategy of
centralizing and integrating utility infrastructure and is aligned with the Utilities Framework of
the University Master Plan, supporting future campus growth and ensuring that utility
infrastructure remains an enabler of development; and,

WHEREAS, the university has completed a comprehensive Investment Grade Audit that
identifies a clear and viable pathway to implement this CCHP approach; and,

WHEREAS, the total planning cost is estimated at $4 million, to be funded through an internal
nongeneral fund loan to be repaid from future project savings; and,

WHEREAS, under the 2006 Management Agreement between the Commonwealth of
Virginia and the university, the Board of Visitors has authority to approve the budget, size,
scope, and funding of nongeneral funded major capital outlay projects.

NOW, THEREFORE, BE IT RESOLVED, that the university be authorized to move
forward with a $4 million planning authorization to complete designs through working
drawings for the Combined Cooling, Heat, and Power (CCHP) Tri-generation System
project.

Recommendation:
That the resolution authorizing Virginia Tech to plan a Combined Cooling, Heat, and Power

(CCHP) Tri-generation System project be approved.
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