A olo o e IYAY 5l oF o lels FA Al 5 55 oS (5 (goiign dloxo

uﬁhz’)‘ oolaiw! b 4&.»..»).:) Py (ﬁ_]a.u‘sa.:'}owwhjﬁﬁf
9 on Hlib o comes Sl

Sbolel f‘ssblf Lo, durw ¢ Laisls ‘Yoliol.,c Sgete £ 558 (G9iils ¢ Goes Lo e

hrsamadi@birjand.ac.ir - )|l - w0 — w0 oKisle - S50alS 5 5 (o 0uSisls -
mahmoud_ebadian@birjand.ac.ir - )l 5l - iz o = w1 oBiils = FaualS 9 (50 (o 00Siils =Y

sgoldani@birjand.ac.ir - )l - sz 1o = iz oKidls = gl § 5 gwidige caSisls -Y

St )lo e g el 4505 JSUST (6l (ol (B9 S pete 5 5 pete J S e 5| (AL L (o pealid J 51 oS
= 0le solamdl gy Ay (SS1pSe S lop B9, bk Joe 58 el (ol pealds 1S pon o by golamdl Ll 4 4Lt
Sz slag (B Sl egyote slalaad ik 0 soles cul s3lwesly sl el gl aSeln ;i S @l o> Cadie soled iy
o= 9 din i b ool GleT A e o Sl el ane o] (SKsls (lie b el Lol 3l aie 18 o 1 Casl 00l ool
ot dslie (g3ue g g ST (low () 99 cen 2 o 20 dalons (sl 0o (S aSD g, SUL S0 fte o I (B DL e >
Ot 5] Aol e cre8 aSGS (9,8 5 B slalasd Sk ced sl edlbl g le it Slisy sy dawss (g9 Caiie dnlire L ol
ooy Ll Sglite udy J5S ke gy 9 (sregliie bglas bt VF eleds aSls Sl (ol 5o 090 o0 (adeiie g8 4 g Sy
Lmiie (g5l don Baa L g e slatamd JI5L 50 aSiln ) (golatdl iy J55S sl S50 5 Hise (b Dyl gls Bllas ol

el o s 4S5y

Sl b Comex sbgy Gis cgoladl b iy (ol pedlad aigy J 7S @Siln ) gaalS sWaojly

Tertiary Hierarchical Optimal Control of Microgrid by
Dynamic Population Dispatch in a Day-ahead Market

H. R. Samadit, PhD Student; Mahmud Ebadian?, Associate Professor; S. R. Goldani3, Assistant Professor

1- Faculty of Electrical and Computer Engineering, University of Birjand, Birjand, Iran, Email: hrsamadi@birjand.ac.ir
2- Faculty of Electrical and Computer Engineering, University of Birjand, Birjand, Iran, Email: mahmoud_ebadian@birjand.ac.ir
3- Faculty of Electrical and Computer Engineering, University of Birjand, Birjand, Iran, Email: sgoldani@birjand.ac.ir

Abstract: Hierarchical control, with compilation of centralized and decentralized control system, is a suitable to control a microgrid.
Economically optimal operation is the main task of tertiary hierarchical control of microgrid. In the uniform-price auction model, the
economic power dispatch is based on the same marginal utility of distributed energy resources (DER) of microgrid. To implement
this condition in a day-ahead real-time market, dynamic population dispatch are used. The share of demand for each source is
according to its fitness. The fitness function of each source depends on nominal power, cost factor and penalty factor duo to the role
of each source in increasing/decreasing power losses of the microgrid. To calculate the penalty factor, jacobian analytical method and
a numerical one are compared. By calculating the marginal utility (minimum bid price of microgrid) through the dynamic power
distribution method, and knowing the real-time market purchase and sell price of the distribution network, the energy exchange path
between the microgrid and the distribution network is determined. In this paper, a 14-bus radial network with resistive lines and five
controllable sources has been simulated. According to the results, an effective and real-time approach to optimally control a
microgrid in a day-ahead market with the aim of maximizing the benefits of the microgrid has been proposed.

Keywords: Microgrid, hierarchical optimum control, economic dispatch, population dynamic dispatch with losses.
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