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ABSTRACT

Providing a Eomprehensive Model for Social Indicators of
Electrical Energy Based on Nonlinear Behavior of Consumers
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Today, electricity service providers have to consider economic index as well as
social indicators and consumer perspectives. In this paper, by studying the consumer
satisfaction function, a new load model based on nonlinear consumer perspective has been
developed. The main variable in the proposed model is the coefficient of individual
consumer behavior, which requires field and statistical activities to estimate. As an
alternative solution in this paper, the relationship between demand elasticity and
individual behavior coefficients has been mathematically developed to estimate these
coefficients through demand elasticity information. Also, a new demand response
program based on individual behavior and satisfaction function has been developed to
determine the incentive rate for consumer participation in an optimal way based on their
individual perspective. In the numerical results section, the data of Iran's electricity
network has been selected for study. Numerical results showed that in order to study the
annual consumption change, in addition to increasing prices, inflation rates and increasing
consumer incomes also need to be examined. It was also shown that for the Iranian
electricity grid, the demand response program implementation for the household
consumers has the lowest cost. However, in order to achieve maximum welfare, it is more
appropriate that these programs have been applied to the public customers.
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3 Ordinary least squares

4 Pannel data model

5 Artificial neural networks
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Journal of Nonlinear Systems in Elect. Eng. Vol.9, No.1 Spring and Summer 2022 VEo) Ol g5l o) o)lasi Q0,53 60 (omilige 53 o5 8 slaalela 4,25



oS e s b 5l bl (S S (5 elead gl el sl el Juke )

ploking 5 el 5 ey el

\Al

S S (65 OB S sz ol y e ys g 4l 2b b mlb leslinal by (ol slazr! palia Sl eslizal |
S o 2 4 5L 0T radnd (512 € S [0S 5z 2 i oS s 5 13, «olb ) mbos o) bl s pd Joe
L;;,nQM,JL&JC{\:\fuu:g;_,:fjagjuu.\_;u;wduﬁa\,;g};pyé\ﬁ.ug@@wjgu}l
S e Syl w el 2 4Bl ann 55k i 5 o) b bl el (L) e Boasle 3 S esliel S S
el 0 51,
S 551y 5 e 6551 O 58 oo i 5 415 L Ol 5 oo Lo a5 58S 5 5L Jue il Hlesl s
31 oS’ s a4l p (e 5k 0 Sl sl (b (gl il e 3,5 Sy s (DR) L g Sl 500l
OB S s s ol oS () (8l st S5 Sk &S5 ST o o clinll oy e S oslinal il (sladite
26 2 Sy 5406 2 [WA] o o 53 il 03,87 alial ooy 485 (g Sl (slaasl y flie 53 (S5 801 555
TR P P P P TR TRRESTC ] ALY A SOOI PR PR N L Y3 3 S
o  me a8 LT, e S5 Ol ety cmnl 038 oslinanl Jb g Snaly sl 55 0SS Lie 08 A s e
S50 Jia ot Al 1)) Caldy b bl ) gomam G 525 o Sy 402 65 lin ol 53 0l DB LS 5 e Syl
stjldpu?tL;u,ubgco\f.uSJMQ\f.u_;wu\ﬂ&f:s%éumgﬂajwu;)m)jb@\a.\_;z
Jte slositipy (V) Ko s 13 il 5 o 550 15l o Sy sl 53 ST 5Lie 1 3L Syl 5 oy Ol ks
il Lo B A0Sl Sl ealize b iy Gilan s oo DL 1y dlie 55 (olgitey 5b (0 Ko b el 5 5L

MM‘f@‘kW}}m—&}JJL;jiawliubjégiL@b‘)é}@b)cuQTJ\M‘;:)J.MOJ..S;}J.ML;)@)

13, ol el als
Lolis S ledllo I e el
>Ua E> l;bod.:.’.fg_é)m o.).:.iSu_é)m

J

)L’Lg'ji”“l“\-“bf @ oA;.;SJ)«a.n)LgJ_\A @ cwdrmcu)(:gu

Glgidy 3k 2 65wl 4oy (Solgiin Je (Sleiigy .1 I
U&ng\ﬁu%ﬁdu)&)jf)w)ﬂmd&»dﬂu:@cgéﬁ.aﬂé)l{uwugafdiﬁ&ﬁbuﬂ&hm
alé)cucgujcuwb‘jﬁvuybu)}g:,.w‘a-\.&ob‘bupw}‘s:))-@‘_suw)bg:‘lu)ct;juwﬂs%\ﬂ
Lleld C‘ﬁ‘n‘sélf‘).la{‘})g))).p@ou ﬁ‘)‘)l{J.LAwb‘ﬁuwﬁfﬁd‘)).)ﬁ@oﬂ:Wﬁ)lﬁdAﬁj

o DALl L ok A1 F 53 55 o dktS a5 sl ol |y a3 Sl (g oS b 0l

! Utility function

2 Demand response

3 Consumption value
4 Prospect theory
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