e eloo)led YYAA Gl oF ojlods FQ ol 5 5 oKl 55 (owdige aloes

9 ST A g GBS0 o Al (3o 5150 (5519 0 o0
s (59L lg ddgi Hgds ;0 LBy

A.w)‘ ‘SM:L..“:)LS GVM?)‘ Lb) f)L:...\i'.}‘é ﬁ\’QlM) ‘5.44)4 fA.(:J)| SAAJ[MM)[S “63}‘ 61[}},:40‘ wm‘))‘

irandokhtamirjani@yah00.com — | .l - 5g 8L — 04,0ls caie oKiils - 5 gwiige 0aSlisls -)
morteza.rahimiyan@shahroodut.ac.ir -l ;)1 - 59,0l - 3g,0L0  Jxiis olKisls = 5, (swdige 0aSisls =Y
rezaarjmand@yah00.com -l 51 - 84,8L% - 59,008 gaio olKuils - (5, owiige caSiils =Y

Oghite (s 09b e Julot (5 bl jobay > lej L yo Jolspae anje ol ady SlSem Sl (Siops Sl allie ol )5 touaS
a b i 55 (S L Sgdin iledie shte (S L g0t 0l Sy 99de st se b (i ole) I3l dged dlies
iz 3lo g Il g e j0 a8l slausgase 5 baxly Sl slacasgase 4y bgs e 968 ogdleds 0gd o aid T la3 (o Ceond Ol s
S legame oty ok s a5 Coxbas gxdls SMLI I 5ol s aely e oles (S gl b0y o )5 i
S 1 6ok Ol adgs (e Gloj (K (6 135 51055 o0 A1) 24-DUS RTS s (sl (5luvtnnd mmlis 050 oo (5l Joe Logy )L
a3 p 6ok Ol g Gl Gley (Ksed I Grimes 955 oe adlllas (5] (sluands S @y Jolipas anie 5 Eaimoles L
Y gl @l 2pd e ai8)S Jl5 o (g)lol &0t CuanBys § CeaBST g edlSe 55 Cod ool GBaSadgi oSy 5l Jolsipas
] (505) iy CensBSS A9 ancilin o (53 JEATI 55 95 (09008) ABLl 31 LB (an230) 2l o bagie s go i calie
b Cuie Wlg oo 60k oy cim i las 5beon dgnd malSe 55 ol 50 g0l BaSudss (ai3a) welys Laecd] ool DS ax 5
A3l hte

aarBgd § o BST Ay gud (gl ¢ bzl b ¢ G Gloj (Kinnen «(53L ()5 o 1 gualS (gaojlg

Real-Time Market Operation under Single- and Dual-Price Settlement Mecha-
nisms in Presence of Correlated Wind Power Production
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Abstract: In this paper, impact of spatio-temporal correlation of wind production on imbalance cost in real-time market is statistically
analyzed. To achieve this goal, the market clearing problem of the real-time market is formulated. Wind power production is modeled
as negative electric load, which is assumed to be inelastic. Inter-temporal constraints of generating units and transmission limitations
are incorporated into the market clearing model. Wind power uncertainty is modeled through a set of scenarios based on spatio-temporal
correlation among wind farms captured from real-world historical data. Simulation results are provided through IEEE 24-bus Reliability
Test System. The impact of spatio-temporal correlation of wind power production on real-time market price and associated imbalance
cost is statistically studied. Additionally, its impact on imbalance cost incurred by wind producers under single- and dual-price settle-
ment mechanisms is investigated. Results obtained in different cases show that expectation of revenue (cost) resulting from wind power
generation excess (deficit) in single-price settlement mechanism are more (less) than the other mechanism. However, difference be-
tween standard deviations of wind producers’ revenue (cost) in these two settlement mechanisms can be positive or negative depending
on the wind power forecast error.

Keywords: Wind power production, spatio-temporal correlation, real-time market, single- and dual-price settlement mechanisms.
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10 Standard multivariate normal distribution
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