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Abstract: The mrpose of the paper 15 1o descrbe physically hased electrical models of Teating,
wentillatisn and wr condmomng readennal lomds These models e based oo energy. balioces

betweer the el air the dhwelling constructive elem

ents, the conditioner apphiances and the

celermal civirenmien Urough o discrete statesspace eqtion systerm The main objective ol these
dyiamic models 15 o evuae load management progammes, above all direet load concrol actions
The models have been implemented and tested 1o assess their acouracy and suitability in s
sprific kind of applications. In tns way, simulated resalts have been comparal with data collected

cver L pened ol one vear m dhfferent cities and e diffenent lodd pertorninees

sfealely stage a4

well a5 respomse (o remeke control actions. The advantages of the models proposed here are il
eotnpared with models previously developed and desenbsd o the Bilertuee,

1 Introduction

Fremmel=sicde nnagement (D5M) technologes and spea-
fieally lowd manaeement (LMY progmmmnes lave been
widlely applicel i e VISA and Eugopean Umon (L)
cmnteies for the last two decades. 'The main objective of
these progrvmmes has been toomodily el curve shape
alevstenmers by deliberne wiliny interventon [ 1], m order 1o
sehieve several objectives, such as nunimising poeak demuned,
IPTOVITE Syslen :1|'\i'|‘.'||i|11h or  maxisig guality o
servite, The mest conuon progranime s known as direc
loud contral (I3LCT wn which portions of the Towl

Feating, venillaion ol ai comditioonng (HY AL water
leatling devices are under the direst aperational control
of the utlivy, taking inre acesunt several constinmnts fixed
preyiensly Petween e custeners and the utihty. Due o the
special charactenstics of this kind of action. they meyguire o
preluminary study amd evalustion of the load dynamic
responise during contrel periods and atter them in order 1o
olfer correct assessment of the impact of sach LM
pragramme on e power swstem perfonnance. Hence,
laving a means of antapatmg LM effects is a0 goal from
two pomts af sew systom Tosd corve modifications and
cuslomer Sxpectulions and the cost-ellectveness and
gquality of supply. The precision of these evalulions
depends an soveral aspects, ome of the most imporiant
Feing the toad model used. Discrepancies between rosl
ellactson the load demamd curve and prelamaary resulis are
mainky due to e incerrect medelling of loads mvolved in
these control stralegmes. In this paper, physicilly basad
electrical load medels are desenbed and  mplemented.
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These models are alse valiciled wd applicd L several
direet Toad contral programines w show ther suitlihicy [or
s kind of appheaton and  the sensiovity o sovernl
parameters which have boen noglected o previous load
muaclels

Z  Litarature raview

Modelbing residentinl apphance loads for use in TISM
programmes, speciilly inodin bkl contral, has Teen ol
comeern for the last two decades |2, Models based anly on
historieanl data have been developed [3, 4] but they do nol
offer resulis of sullcient securacy, oo the oo hond, model
parmcters are obtangd dunng the nofmal stans ol he
poweer svatent, which is allernsd by LN actions, aod on the
other Fernd, these paraneter vidues are different toe each
power svstem, so that 1t s not possible to apply a speitic
load maodel onouny other Power Swstenn. Walker and
Pokoski [3] suzgested an empimeal model  based  on
histomeal date and bfestyle. bur wasiher Tochnations were
negleciad amd this rsulls were ot a8 WCCUTe w8 was
expected,

Physically based load modelling methudologics have
boon widely wsed, because they are uble to predict the
ndividuad toad dymamic response and allow one o obtain
the aggregated response of thise loads etficiently, Theretore,
the problem can be decomposed nto two subproblems:
modeling ndividual Touds w0 the clemental Jevel, and
suthseiprenihy dovising schemes to aggregate these clemental
load models. A great number of models hased on Chis
methology have heen devcdoped and wieds but, in the
authors opinion. they have not generally given the results
expected by the udlities, due 1o the hypothess wkl
amplificaitons el e noomally been assumed, "The main
parameters which have been neglected are the folliwwing,
Solar radiation [7, 6-8], which can be an inprertant internal
foed comnbution and should be mlen mto account,
specially the portion of solar radiation which i infrouduced
thronrh gheed sorfaces amd 15 converted into internal load
mnediatelv. Duty ovele and  consumpuion alf HYAC
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