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ABSTRACT

A Methodology for Baselining the Energy Use at Large Campus Utility Plants for the Purpose of

Measuring Energy Savings from Energy Conservation Retrofits. (August 1999)

Rodney Craig Beasley, B.S., Texas A&M University

Co-Chairs of Advisory Committee: Dr. Jeff S. Haberl
Dr. W. D. Turner

The development of the energy services industry and the implementation of energy savings retrofits by

energy services companies has increased the focus on the performance of energy saving retrofits. Energy

savings measurement, though not an exact science, has been developing as well to ensure the benefit of a

retrofit and to provide a level of assurance for the customers of energy services companies.

This thesis presents a useful methodology for baselining campus utility usage using regression modeling

techniques and measured daily data for the purpose of measuring energy savings. The methodology of

this thesis improves upon previous regression modeling of individual buildings by extending commercial

building energy usage models to an entire campus, modeling the operation of a central plant, and

modeling central plant equipment performance with regression models. By adding equipment production

layers, the user can more easily determine the cause of changes in the primary energy usage of a central

plant.

The case study for the application of the methodology of this thesis was the Texas A&M University main

campus central plant. Useful results were obtained by utilizing one portion of the data to develop an

energy usage baseline model and using the second portion of the data to validate the performance of the

baseline model. Further development of the methodology could include the addition of an economic

module and refinement of the model to incorporate the use of hourly data.
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This thesis is the result of work begun in the Fall semester of 1992 at Texas A&M University,

and includes descriptions of the Texas A&M University physical plant and consumption d^Kfor the

period of January 1992 to August of 1993. In December of 1993, the author accepted a position with

Houston Lighting & Power in Houston, Texas, which substantially delayed the publication of this thesis.



Between December 1993 and the Fall of 1997, the activity with respect to energy efficiency and

the monitoring of the campus energy use has increased greatly. Hourly energy use data are now available

for many buildings as well as the hourly energy production data of portions of the main central plant and

satellite plants. Two other theses focusing on the Texas A&M University campus energy usage which

started after the work of this thesis have been completed prior to the completion of the work of this thesis.

In the thesis by Guanhua Wei (1997) several of the central plant boiler data problems

experienced during the data collection phase for this thesis work were investigated. This work resulted in

a methodology for in-situ calibration of boiler measurement equipment (Wei 1997).

The second thesis related to the central plant constructed a thermoeconomic model of the campus

(Fleming 1997). Fleming's thesis provided a connection between the fuel costs of the central plant and

the operational plan of the central plant. The methodology proposed in this thesis will provide a way to

measure those savings should the operational plan of the central plant be modified to take advantage of

Fleming's recommendations.

Preliminary sketches, information, and concepts from this thesis were used by the authors of

those previous works to familiarize themselves with the campus energy usage and central plant layouts.

This thesis acknowledges the work by Wei and Fleming but has not been updated to include more recent

data or changes to the original analysis conceived in 1992.
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