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Overview

The new pricing schemes, enabling smart grids wogies and remote control equipments allow retail
consumers to procure demand response resourcgsaatiizipate more intensely in the efficient fundiing of
markets. This fact is inducing significant changegarding the roles historically attributed to tiiéferent
operators acting along the supply chain. It is alselving improvements in markets efficiency, &t
reliability, and of course regulatory models. Themerous experimentations and deployment plans afrtsm
grids technologies led worldwide already give digaint insight into these different topics.

This paper aims at focusing on two different baseflthough not incompatible, of smart technolagg retail
consumers’ activation.

- The first focus lies on smart grids technology'stemial and on smart consumers in enhancing the
reliability of power systems. Reliability and supmontinuity are major challenges. They are exaatexd
by fast growing peak load and ambitious targetfiumtuating energy integration. What is more, ttzeg
constrained by GHG emissions cuts’ objectives amitdd capacities. Smart technology leads the way t
better monitoring and control of the demand sidhisTimplies that the roles of suppliers, utilities,
aggregators and system operators have to evolvesegaently, both market and regulatory rules have t
change to induce the maximum benefits of this teligy.

In turn, the second focus is based on the potewftisinart grids technology to improve markets éfficy.
First regarding wholesale energy markets. It allmessumers to react to effective price signals and
consequently limit both price spikes and stratbgibaviours. Second, retail demand flexibility se¢onise

a reliable tool on capacity markets, when theytexisin the capacity requirement mechanism. Fnal

the functioning of wholesale markets has traditilgnaeen a key concern since the first markets omen
reforms, smart technology is very likely to refoaitention downward of the supply chain, and thailre
market. The spreading of smart grids technologjrsady considered as an opportunity to completiéoan
strengthen the competition in the supply of energyturn, it involves a clear definition of the budaries
between what remains regulated and what does not.

Regarding the many aspects contained in these ttegiricted- sides of benefits, this paper is aldi@d in four

points. First, it briefly recalls the main aspectsmart technology and the state of the art kndgdegathered
on the demand activation topic. Second, it dessrthe challenges linked to system reliability amstuasses the
instruments becoming available through short-teemand side activation as well as the barriers tayme

greater flexibility. Third, this paper deals witerdand response as a way to enhance markets efficiamthe

long run. At last, it discusses the regulatory namisms available to the authorities to give thensloucentives,
according to the real needs encountered by thersyst

Methods

This study aims to compare the theoretical inputsupht by power economics literature and practical
applications. It follows an empirical methodologyilbon an extensive research based on four caskest The
author decided to pick up two U.S. states and twoofean countries that are relevant in illustratthg
elements above mentioned. On the first hand, tbetaah of smart grids technology in California a@drmany
will be used as a basis for analysing its benediggrding short-term reliability. On the other hatie state of
lllinois through the utility Commonwealth Edisondathe UK will serve as a basis for discussing teediits of
the technology in the markets efficiency field.

Results

The major output of this study is to demonstratd thhat is often considered by the literature ashibst option

is rarely adopted. Indeed, the gaps remain somstitage between the optimal of smart technologyveimat is
effectively implemented. The reasons to explainsthare numerous: lack of feedback, lack of
political/institutional will, risk of inertia regaing consumers’ behaviour changes or lack of a tintegrated
view of a smart system.

Of course, a trade-off has to be established betwee long run costs of the measures to be adaptddheir
marginal impact. What seems clear however is thatcomplexity and diversity of power systems impade



easy decision-making process regarding investramtgegulation. This study aims at giving a betisight of
the challenges, barriers and tools to be used dylétision maker and to give recommendations fa-fiined
policies.

Conclusions

Time has passed since the first efforts made teldpvsmart technology and to make smart consunmesge.
Both the U.S. and the European Union are involvedmbitious smart grids projects and we, consunveib,
sooner or later increasingly be involved in oupeegive power systems.

The results drawn from the pilot projects led waillde lead unanimously to the same conclusions; dema
response resource brings major benefits in imppbioth system reliability and market efficiency.

New mechanisms and products developed by load reprentities or system operators have been rapidly
emerging for a couple of years now. Institutions ahowing an increasing interest in driving theoecto
undertake the best actions disregarding their ovivae interest. However an effective integratidnsoch a
resource depends on two main elements: the equipphe@nsumers in smart technology and the definitf
clear and adapted rules.

Accordingly, regulatory authorities have to plaiey role in making the system and markets conveiife the
demand side. Alongside with smart instruments, smmchanisms and regulation are appearing. However,
qguestionings are arising whether or not the adoptetiatives are the most suitable and how their
implementation effectively integrates in a widegukatory and organizational environment. This pgpeposes

an enlarged understanding of the merits and inatievees of demand response resources, relatedhottm
reliability issue and the effectiveness of marletd emphasizes solutions for the authorities tgpado
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