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PROBLEM
When thermal energy storage (TES) is deployed to offset a cooling load,
the grid impact is the electric demand that would have been required by the
primary cooling system to meet the offset load. Since most building cooling
systems use vapor-compression cooling cycles, the system efficiency decreases as outdoor air temperature increases. The result is an elevated electrical
demand to meet a given thermal load at hotter ambient air temperatures.
Thus, as the outdoor air temperature increases, the value of stored thermal
energy increases.

STANDARD PRACTICE
The current method used by utilities including Pacific Gas and Electric, Southern California Edison and many others for estimating the electric grid impact
of TES systems is based on a “10-day average baseline.” Using this method;
for a given hour, the energy use during the same hour for the past 10 days
(excluding weekends, holidays and prior event days) is averaged to determine
the baseline energy use for that hour. The value provided by the TES system
is then determined as the difference between the baseline and the measured
energy use for that hour.
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Figure 1 – The minimum, average and maximum error between the 10-day average baseline and the actual
energy offset for the 10-story office building in Sacramento with each cooling system
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Figure 2 – 10-Day average baseline and actual energy use for the 10-story office building with an air-cooled constant-speed chiller in Sacramento
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average baseline” method was then applied to simulation
results and the predicted baseline was compared to the

RESULTS
A comparison of the “10-day average baseline” valuation
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twelve chosen event days for the 10-story office building with
an air-cooled vaviable-speed chiller in Sacramento is shown in
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RESULTS SUMMARY
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Table 1 – Demand response 10-day average baseline prediction error

PROPOSED ALTERNATIVE METHODOLOGY
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