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Experimental Demonstration of Buildings Providing Frequency Regulation Services
in the Swiss MarketI

Tomasz T. Goreckia,∗, Luca Fabiettia, Faran A. Qureshia, Colin N. Jonesa

aAutomatic Control Laboratory, École Polytechnique Fédérale de Lausanne, Lausanne, Switzerland

Abstract

This paper investigates the potential of commercial buildings to offer ancillary services to the grid. We consider a tracking
procurement inspired by secondary frequency control, where the resource needs to commit to a nominal consumption
profile ahead of time and then receives a power consumption deviation around this profile. We propose a model-based
predictive scheme which formally assesses the amount of power flexibility that can be offered by the resource and of
attaining the best trade-off between comfort and financial gain during real-time operation by adjusting the nominal
power consumption with a delay, in accordance to the regulations of the Swiss energy market. Extensive simulation
results highlight how the possibility to perform adjustments on the scheduled energy profile is of paramount importance
for both maintaining comfortable operational conditions and offering larger tracking flexibility. Finally, the effectiveness
and robustness of the proposed methodology are demonstrated by means of full-day experiments in an occupied office
space.
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1. Introduction

Power grids are undergoing massive changes to reach
ambitious targets in terms of reduced carbon dioxide emis-
sions, higher energy efficiency, economic competitiveness
and increased security of supply. The increasing share
of intermittent renewable energy sources connected to the
grid challenges the current power grid stabilization paradigms.
The increasing need for reserve power, which is now mostly
provided by hydro-units and fast-ramping generation re-
sources, has brought attention to the provision of regu-
lation services by demand-side resources [1]. The poten-
tial of demand side resources has recently been identified
by authorities in the USA and Europe. For example, the
Pennsylvania-Maryland interconnection (PJM), has incen-
tivized the participation of loads in ancillary services by
adapting their participation rules [2]. Regulation services
to the grid require accurate and fast control, therefore,
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they usually take the form of direct control under the form
of power production/consumption tracking [1], [3].

One challenge of demand side participation is that the
loads have to maintain an appropriate quality of service
while providing frequency regulation to the grid [1], which
may be competing objectives. Nevertheless, numerous types
of loads or pools of loads have been identified as suitable
for providing regulation services, including thermally con-
trollable loads [4], interruptible industrial and domestic
loads [5], and plug-in hybrid electric vehicles [6]. [7] pro-
poses a framework to study which resources are most suit-
able for each type of service. Building Heating, Ventilation
and Air-Conditioning (HVAC) systems are more complex
than most other systems considered since they are com-
posed of numerous interacting subsystems and have many
operational constraints. Numerous works have demon-
strated the operational benefits of using predictive con-
trollers for building systems [8], [9] for energy efficiency
and cost savings. More recent work has concluded that
savings might not always offset the cost of installation
of the controllers [10]. Incorporating demand response
strategies is however made possible by using such con-
trollers and might further increase the savings [11].

The provision of regulation services follows the same
logic and attracts a growing attention. Initial works have
proposed methods to offer power consumption tracking us-
ing the HVAC system of a building [12], [13]. They as-
sumed either a fixed regulation signal or estimated ithe
capacity empirically. Several theoretical works have then
proposed frameworks for computing the tracking capabil-
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