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Abstract

This paper examines the provision of demand-side ancillary services using build-

ing thermodynamics and heating ventilation and air-conditioning (HVAC) sys-

tems. In particular, we consider the secondary frequency control service where

the load has to declare a power capacity and a nominal power at the begin-

ning of the regulation period and then in real-time track the received regulation

signal around its declared nominal power. A hierarchical control scheme is pro-

posed in this paper. The local building controllers at the lowest level track

the temperature setpoints received from the thermal flexibility controller which

maximizes the flexibility of building’s thermal consumption. At the highest

level, the electrical flexibility controller controls the HVAC system while maxi-

mizing the flexibility provided to the grid. The two flexibility control layers are

based on robust optimization methods. A control oriented model of a typical

HVAC system is developed, and simulations are carried out to demonstrate the

efficacy of the proposed approach. Results show that extra flexibility may be

attained by exploiting the coefficient of performance (COP) of the chiller. Fur-

thermore, occupant comfort increases as a consequence of providing ancillary

services.
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