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An Integrated Tool for Assessing the Demand
Profile Flexibility

Juan Alvare Fuentes Moreno, Angel Molina Garcia, Studens Member, IEEE, Antonio Gabaldén Marin, Member, IEEE,
Cmilio Gamez Lazaro, and Curlos Alvarez Bel, Member, IEEE

Adstract—The purpose of this paper is to describe an Intezratied
jonl whose sim s to assess the residentiol demand profile Dexi-
bility through the contral ol spaee conditioning Ieads, mainly air
comditioner und heot pump applisvocees, This assessment hars leen
divided into two principal tasks—an estimation of the contrlluble
Fowswed sunnad 1 welection of the optimuon load control stratepy wevording
tor i turgeel profite and g sel of prefixed constrainis. The ol also

rorvides the aggregatod i bebavior, allowing a comparison be-
pweeent dillerent lood stratepics,

This (ool can be applicd Trom the costomer’s and the utilitg’s
sidle. An npplication example to o real enviennmenl is also pre-
senleed.

fnder Terps—Threct load control, cnergy management, luad
ielentilieadion, lood modeling.

[, INTRODCTION

N THLE last decude, elecrical power syslems have expen-
I cnced o oseries of chunpes und pressures which huve medi-
fied the operation and planning of their most complex level: the
distribution of the clectric power 1o their end-users, From thoss
changes, we can highlight the deregulanon of the puwer market,
the increusing significance of the diswibuted generation, and the
continuong rise of the demand of encrgy,

In wu ideal elecmicity market, demand-side has the epponu
nity 1o parlicipate and compete with supply-side. for example,
through demand-side bidding (DSH) [11. To achieve the estab-
jishirnent of this market, it is necessary to develop and improve
taals to manuge, forecast, and evaluate the possibilines 1 per-
form bidding in these scenarios. Nowadays, unfortunately, the
full participation of the demand in the energy and reliability
markets i= the exception rather than (he rule [T].

This market estahlishment process is also aceompanied with
hoth: the technolagical malurity of small-size power plants.
which allows a decentralization of the supply; and the rapid
penetration of combined power and heat toueneration, which
imprisves the econamical effectveness of the disitibuted energy
resOUroes.

With respect to the demand growth, in this decade, the Euro-
pean Union assumes that the reguirement of elecmaly will in-
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crease more than any other pnimary energy resource. This pat-
e is due to the successiul adoption of new electrstechnolo-
gies, s well as the emerpence of new end-uses im the leriary
and domiestic sectors. For example, the growth experienced in
the electrical demand of residential users in Spain wis up 1o 30%
in the 19972002 period

Uraditonally, demand-side managemeant (DSM)Y has been

considered an efficient ool from supply-side, WUnfarunately,
come hurricrs have arisen to the DSM policy implementalion,
The reasons for this decline in the application of D5M policies
are e followmg:

s residential customers are resistant (o change 1 genernl,
mainly due to the comfurt problems detected in previous
load management CXPENSNCeE;

« energy efficiency is not a high priority, in short term, tor

there are a number ol is-

medivm and larpe customers
sues that lmve a higher prionty, for example competitive-
ness. productivity, or quality—and they are relictant o the
risk— (1e., not omly from economical point of view)—us-
sociated with the changes in wechinology;

s decrease of governmental and unlity funds o promolc
DSM policies since the begmming of the deregolation
I‘IH!C'._'?‘.:.

In spite of these bariers during the Jasl years, we expect thal
the new market should offer u lot of interesting opporlunities 10
look for customer demand flexibility based on legal, econom-
ical, and technological factors. For example, and from a legal
point of view, in a deregulated system, the demand and supply
sides compete on an equal footing and they should have 4 win-
tlar potennal as tools for the system operator.

For svstem operation purposes, there is no theorencul reasan
as to why the load cannot provide some of the services—relia-
bility, ensry. or ancillary— traditionally supplied by utilines,
and perhaps with a lower response time.

or small and medium residenial and commercial cugemmers,
the new markel is o unigue opportunity to teduce their cosls
thruugh the management of their cuergy demand, applying foad
manazement and/or enerzy storage policics (o perform demund
bids in encrey, balancing, or ancillary markets. This manage
ment of customer demand could be both utility-driven, the tradi-
nonal DSK, or customer-driven: the so-valled demand-respon-
sive policics. not considered yet for small uscrs.

To profit these opportunities, small users—through 4 dernand
and medium users need sullviwe tools, as the one
presented in this paper. to evaluate how flexible their demantd i
in order to cortect or improve their bids in enargy markets by

ApETeEnlor

approprate managenient of their energy storage lovaul s—air cOT-
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