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Abstract: The properves of o load decomposinon method based on measured current and voliage
wivelorms and used {or obtamnge the I compostiion ot distabution level are soodied. To
innprve the prectsion of the results o generalised nonlinear load model 15 vsed which takes to
account the karmcane mieraction between voliage and current. Several rests have been carnied oot
i lrhows oy g Beld envarommenis Resulis shoo iat 11 s possible wooobian information aboud
Tomeds when these wre grouped gocordimg to ther electical beluaviouw

1 Introduction

sl conmpasition et e ol wreat itenest to ubilitnes as
s dndormution can be used o state as well as dyvnani
stuclivs. 10 cin e pselol me these setivities: relined to the
plnninge stages of the electoe wility doad forecasing wid
load research actvinies) as well as operational stiges (power
oy amwd dymammie simuliion progrss) [ Nowadioes,
these duta wre obtamed through looad  rescarch studies,
clissified g efther mtrogive and  nonmtrosree (2] The
infirmeation obtained by these acthods, especadly e
intrusive ones, i be very detded and reliable bt there s
e neced Lo progeess The dala to obiain the Jood composiinon,
wol bedng abde to hove i online,

Tlhas study s motvated by the deare 10 obton the
rrasimenn secsilable information abow) the Jed compos-
pon o oreal ome and at the distinbunon level. Aller
reviewing the bibliopraphy, two different approaches could
bie g The liests related o the dsoomie Beluviows of load
when 1t s subnmtted g voltwge drop; the second 15 based
oy the decomiposition of the fotl correni ahsorbed by the
tclividunl electrical loads,

The voltage drap method has dlesady been smudied for
the determination of kad chametensiies in Geld wesis [3]
where the 1ests were perlormed by mtroducmg a sudden
voltage reduction on the secondary side and recording the
ren] aned resctive power demand of vanous feeders. Finally,
the belwviour was correlated o an exponental load mcdel
This approach has the incomvemence of beine able we redoee
the voltage at o feeder @ needed. which was not possible
for us.

The decompusitiom methed, which uses the load current
wivetorm for the determnation of load compositon, was
thomrhi 1o biz a belter appraach. 11 s also o passive method,
nol needing L modify the electrical magnitudes at the point
of medsurement, in contrast 1o the first method . Beades the
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mcasirement of the current absorbed by Toads alang an
electical period also wses e dota thay the voltagee diop
method, wihich only uses mesurements o active aned
reactive power; socil s expeetad oo baier reselis,

Lo |4] the decomposition method s vsed lor estmuoting
the lovd composttion of an indostral plant with o demned
of abouwr 300EW. o thar paper the model vsed Tor the
nonlinear foads did not take into wccount the harmonic
mieractiion between voltee and coment, sserificing proci-
ston for simpliciey [5).

Flere we study the bnsies of resolution of the decompos-
o method  wmder Baborstory conditions,  1aking inla
aocount the hormome mteracton i noulinear loads, To
do o, o nonlinear load model (hal slores the harmonic
i flucnce berween hacmonie currents and hanmonic voltapes
lizzs been developed. In lahoratory weats, ypical loads Townd
in cormmercn] and residenial seetors have been maedelled
and sofmware o solve the optunusation problem has been
implemented wsing the models from the luboratory tests,
Finallv, soveml tests in libortory and resd envirommen|is
have been made tor Wdentifving the load composition.

2 Manlinear load models

The loud model used i [4] malkes the asswnption that small
distoriions 1 the shape of the wpur voltaze do not aflect
Lhe current wavelorm senificantly. Fach Jowd was monlelled
by measurmg. under i given voltage, amplitudes and phases
for each current harmonic throush the 3th. To maodel the
beluviour under ditferent voliage amplitudes, the load
current harmomes were caloulated by interpolating beiween
the currents messsired onder six dilferent volignes,

If greater precision s required. a better model s needed
and two possible aliernanves were studied: phivsically based
mostels o nonlinear lowds and bBlack-bos lvpe models
denved from direct megsurernents of these loads, Hoth
s of model heve advamiiees amd drwhacks. In both
vases the test svstem usad in the laboratory te obtan e
current absarbed by the loads vnder different voltaee
wavelorms aun be seen o Fie L In thissystim the vl L
wavetorm with the desired hammonic content wus generated
by software developed for runming ina O This sollware
downleaded the waveforms to the power source, an
ELOGAR SWS2SD power arbicrary wavelorm  generatof,
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