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A PHYSICALLY BASED LOAD MODEL
OF RESIDENTIAL ELECTRIC THERMAL
STORAGE: APPLICATION TO
LM PROGRAMS
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Abstract

Thin paper desenibes mul peseis o physically biesd lioad s
ol residontal Bt Dhermad Storage (ET5) devics, T Taath
Plees lisndd model 18 based o0 an soergy
balance Between the aulos covironment, the dwelling constosetive
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parameatecs, the ITS Qs o L saternul msss through 2 discres
Thensdore, detpiled information abam
several physlcal magenanie ol e whele svatem are
the {lme.

SLALE-SPRGE BONATION & yrkia
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ceramic. lwwh tewpruture, electrical demand, hea
fluxes, and indeor tesnpeeastore. T Le s applicktion of this [oad
mdel] has been criented] towneds Ve simdetion of the ETS Sevice
perlermances, in order tooasess ol wansgement (LM programs.
T'he proposed model bas beeo oopleented and salidated ueing
datn collected for the last two yvears i residentinl GreRs, in order to
evaluate (g accurscy and flexibility. Fouslly, o somulenion case stady
1w presented 1o show the possibilites ol luning and reducing the
vetupl winter-peak by means of an LM progrom, proposed by the
nulhors, thet takes Into account custimer uupunwn comfort [evels
and Lhwe experimental data of restdential Toeu! curve profiles.
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1. Intradnciion

Two different approaches have been used 1o salve the con-
Lirmons grewth expericnced in the demand of slectrical en-
erEy svatems. The Hrst one Jovuses on adding new resources
und expanding the power syslom so thar the new enerpy
reguirements can be met, this s valled supply-side man-
agement {SAM1 The second trice lo influence customere
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to reduce Lheir demiand paaks aned for modily Lheir hahiog
Ui, dernd-side management {DSM) vochuwologies —and
speciically lowd sanagement (LM) prograns e bean
applicd in the United Stares ond the Ewropean Unien
countrics over Lhe lust bwo cdeendes  "Uhe guccess of e
L3t programs depends an the derres to whiel aoy lowd an
B controlled during periods of svstem capaeily shurbapes,
figh generation, or uneceeptahle environmental couls,

Untartunately, customers have ronsidered sl of
the developed control policiss unacceptable, muinly bee
rause the models of Lthe loads invelved in these cons
rrol strategies—hoating, ventilation, and fir conditioning
(HVAL') residentinl lowls — were incomplete andfor inac-
curate From the ueility side. it should be pointed ot Ll
A possible side-effect of LM divect contral policies s Lhe
inrresee af load peaks pl residential level, due to the loas of
drvarsiry atter each control period; chis effect s known o
payharck  'his etfect might cause Lhe need for reinforeing
or upgrading the distribution system necwork. Tnbelligent
vontrol stratesies can partially nitigate this problem, but
ouly throngh rhe uze of detailed models, which would allow
artaeenrate prediction of the controlled lpad response, can
this problem be salved.

In Spain and other EU coyntries; wround - 20—25%
of the annual alecrrie energy demund iy attributable to
residential loads. Specifically, over T58% of Llie residencial
clevtric ensrgy nse 15 for ait conditioncr, spuce heating,
and water heater loads. Mareaver, these loads bear great
responsibility fur power system peals, duriue both winter

nd sumimer peak, Threct lnad control (DLCY and ather
techinulogies such as heat/cool storage have Lhe grearest
potential to meet DSM ohjectives, as well us utility and
customer neods;

This article deseribes and assesses o plorsically based
load model of residential eleerric thermal swrupe [ETS)
heaters, analveing the possihilities of modilying customer
demand profiles, masmbamng their comlorl levels, and
improving the clliciency of electrical delivery network by
means of adequate LM programs




