[ Downloaded from epprjournal.ir on 2025-12-09 ]

S5 o0l 5 IRl (Sla i g5 anllas

V=YY Slan /1Y40 50l /F a)L..f»/rp Jl

S35 Sl pd 3 dingy (6 S0 (S 9 SolaB! (il S
S35 S a3 5%0 2 53
S ot (ol Ly Sox0
Gy 0955 «Seig e pwine 0.8l i3 Al oMl 3l oKl eyl owslis S (ggreiiils
mh.abbbasi@gmail.com
i cae Lo,
(Jsto oty ) (551 09)5 «SigplSo puoigee 025l g8 sy oMl Sl3] olKtils o)l
reza.efatnejad@kiau.ac.ir
292 L8 jumels
Sl 09,5 g 5o pwige 81Kl S dnly o soMuol 3131 oKzl «)liusl
rezapour@kiau.ac.ir
és.\,;gcuj:gjglmsm,u,lﬁwgt)\:ﬂoﬁ@;g,y,wg)géuwﬁJdt:m;lug_
LAt 5 .;;ﬁ@f@d,t;ﬁwg}u Sl el ol a8 ol S uald Calides Sleli y3 b ot
o Uy S 3ma 3 5 (513 0 e 0505 Oy 4 VU (g 8 ety e 5 S8 B oSl 5 51 Y sane 055
3613 0 e Sl Se 55 oy (Gl lie 056 4 T 51555 gn sliul (iS50 3 g Vb o S ey
u:_au.ﬂ,jgv‘uluu.,,Cﬂl);t.‘umﬂ,“;\;;Ct,,u'\;;,,\;W;l;@uﬁlé,uﬁ%,uﬂ)g‘u}@\s;
L A s S8 Sl bl a1 0 g S 5L 5 03,555 ln (8l 55 s (slajlue 53
3 esliul U (5,1 >~ 415 0F) (The Institute of Electrical and Electronics Engineers) IEEE s ikl
Slwe i3 doas e OLES (§iland gl ol «i(General Algebraic Modeling System) GAMS SIple s
Lal 3503 s 31 (53l 5 4 JUSS (5513 00 0 03 55t 3 2Shoe 03 Slone 3 55 41 S (sl 5 el
3, Ses badsty ool 5 (03100 ol 4 58 2l o b 3 ol il 55 b Cb b 4 4 5 b (5L lue
as O bl (6 SV b B oS 05 05 ga flue 3 4 Lo 3 5 Sl 6
Slwe o3 03,58 (gl g jlwe 3 cglo 53 aali Jlus o3 coalamdl 5 ax ,LSS (o515 po g (SIS (SS9

A el s 5L

WA/ 1 by b WAON/Y il s 506


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

W40 uL/f UL«&/(}:JL&/‘_;}JJ\‘_QJ’QMUJ{}‘_g)‘.l\i:wl._.w‘_;LAJ@}J‘.LMM A

dodo L)

Ok 3l w5 o 4y Lol okl OS i (65 540l alis (5390a V454 L 1SS G
e |y g o3l Canby SU— a5 S sdda bl 5,0l OT 5.l s 3 5uoue
3 b iz g sl 534S LaolS s 5 adS s o035 Ll 3 ) S o8 5 S s
8L Ol o Oljoe 4 a5 b s gy 4 53 015 S o b S 3o Sy oty T o laelEy 0
badly 0S5k (6 panslp dlins (6l Jomoly pbimr STU-a S Bg) gl i oo
Slm 0Ll 8 oy 5 1Y 1SS hgy it 015 e LadT e jl a8 s § (618wl
((Padhy, 2000 ;Ting et al., 2006) > ol 1, 5| ~ el

2013 3 (sl 1 g3baBl (g1 0, 53 e B ol 5 15 03,57 Sl 4 aline
61}_?4;”‘O@du;.}um;bm@mf,ﬁ;@ﬁg;,,)wuoujm;ubw
(e 6588 s 53 lin Ol 2 0505 sl ioman (b3 Aal 5 o 55 (bl oo
05,8 55 by S 5Lk (5 il p dltens 313 0 S5 o llas Cund g 45 uiel 5 1
03,5 sl /By 5 6015 e gy SLaas 38 L 0T 3 68 el 1ol 5 51 455, a0l
sl Al ] L b Saley 1Sl (Slaly gudome 42 gozms o5 )3 (b 4aS ol 5
szl C_;}:)__;,ua\f}ﬁ' O35 sl [ hsy Cand s 45 Sl i g 5 ennS (sla it
Sunetal., 2006) 4> s 0L |y badly Ole b

g S 555 g 58 ol Olaj Se 5 S b 4 4 5 b (ST (651 (sl 3
;uaj__ss;,,,\_;duwﬁ.,u;@)\}uu;.ﬂ\;,,ﬁd,\ﬁw,w\géu;m?s
ol 0y 0,53 g (03,85 g Slno 153 0l 0,55 el sla o8 5 2) Vo b B b 655
A oo B el e Sl I O e e (53l st (e

())l-:b Cj-z- (.d)l;-j‘ 46‘;‘5) v\.;‘)‘b G’“ @}?cﬂ\g‘&u}; Sjml.g_ g;:ﬁ}o\.vdh‘)uojf-a


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

4 e 8551 Sl 13 Sl e (6,5, 5 5 s3Lal (3ldue

355 55 5 S5 31 (6,8 s 5 5L g Olr 5 i (ilS 053 g Y ans
4{Q\}J&Q)Jéwﬁdjjléhjuaﬁﬁ-bd\@é&\}»@fﬁj\.xﬁf@)i}u&u\
(Shahinzadeh et al., 2016) 5 5" ¢ Lo ot 51 jgoliadl (551 2o

Slapi 55 (S S (6531 Glaslue 155 51 (6015 0 g ain 53 (63b 5 Sl 055
3l ealil o cins gr O Sl ol Sod ol sclplondl Bl 5l s oot | gt 505
203 08 ALS O e 5 OE AT 5 Ol o g Sl (olin 5313 00 31 o jlne 3
1) Lo (5 505 5 Dlabnia s iy o131 OVVF Il 01 5 Lale .l dal
Slaaioe)ys lwe 3 £l 5] 3,58 6l gsarb dlae cpl Lol astls y Glae o3 Calides
Ll osls ploil J&5 g Jo Jilas 5o 3,8 501y CuaS (655 S pa

4l (ladonly 3 s 4 et s 5 £ 0dsm ol g YN0 Ul 5 O, 5 55 5
Cople g Lacoabd pde Ol o 5 Slindy Hshiens o 9555 o Load s 350 4 o3
deds Sl e S e S8 Gt 5 5 5L eS| pdiita (6550 e ke
DLl [5] s o 13 36 o il Sledst 5 glaliamd (slay I3k 55 1y Cond Jasl 3 (gl 3
2L le 3 aals (sladoly 5 (630 (6551 51 4 lSS (605 o, YT Il s O
e b (@5loacig 650t 655 53 i el 358 5 Jil Glaly s sutos S
L;LA.\J\}:\.J.;GM:u’.e;)u.}@l:;'..,U\u;w)ﬂ))&:jjjéﬁ)uuﬂé\ﬁuuj\éﬂf
6oL gladsly alS L adad 5 (6515 e g a8 Ol el Sl eSSl S
e Sl L ol s eSS L

o3 Sipdil 53 2208 5 G4 sla ) 4 sl oS Y0P Sl s 0L es 5 sl

Oy oS s o 0L gl blazsls [SOASG b 0T aglin 5 03,230 48 (slajlus ;3 3 Shoe

1. Mahlia et al.
2. Pérez-Diaz et al.
3. Budt et al.


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

W40 uL/f °JL“-:“/(‘}° Jle/ 55 g5k 9 ‘_;)Ll\i:“l._.w Sl jia g5 daldoad \e

(o3 aals (6551 L By 3 03,85 (5l ya (6515 55500 llist 'CAES 518 (55 0T
335 81548 Sl il g5

03 231 g2 Lo 55 (slasyslid oy 5T oy 4 pllSl Y F Il 5 01,LSen 5 4
e Jsb s See 65 ST e 53 CAES das oo 0L dlis pl 1 ool gl Ll gl
Bl e 1 (6 5L Slme 3 L anlin 53 50 sne Coad 5 S (SURVT S 5 i
Sl L 3l ealizal 47 Wiles ,STa5Lal ¢ g5 4n ol 4 €Y+ VF UL 53 0LKea 5 SLLES
Ol i (63,58 (oslal 28 Bl 3l sl e Coale 5 5L sladsle pde Ool> s
S osliul S uS o Ol 5 Sl guaie 03 25058 (gl jluo 53 (gl 1y (slailiy 5 g5 0T Wllis
) s (Bl st S s gy (3Ll Ll 51 g5 oS 587 03,8305 (slajlue ;53
s o el

53 LiHON ¢ 55 51 jlone 3 o83 15 &S5 3l oozl g 1 4 (Y210 Jl 3T an 5 58
wt_mﬂss&uqfﬁ\_wt{wu‘,;bd;pL;),uduﬁd\..mauﬁw;y@),;ﬁ
55U S LSy 5 (milS 3 5355 53 390 den 51 OT (6l 2 1y oblze I sty OV
glo) o e YN0 e 33 0L 5 o ol 03ty 45 Dk o 3 Shes 3 s
b el ajlas 155 Lo b OT aeslie 5 (5 bl (5lue o3 53 ok § 17 4 slagssbs
s 3p 5 oolaml glalyssdoee 4 bacs 51U Sl oslial Cow )3 odas K cdans o OLES dlie oy
sl ey b 0Ly ebie 55 bags 5 5165 5 Dl o 5 a5l 518 a1 o SV

C_,.w‘au\.ja49.-}3uplﬁ-)'Luaﬂa'-SduLadgij‘LngﬂcﬁqojSUMLMJ)}AGJA&L«J')J

S S ealal (6515 e g g 55 30 iS5 (615 g0 g S jle 5 o (Slawslis o

1. Compressed Air Energy Storage
2. Luoetal.

3. Venkataramani et al.

4. Koller et al.

5.Choetal.


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

N e S5 S5l 3 3wy 6, S 5 5 3kl (g 5lud e

ols glajlme 3 B () s o1 ol ol (o g e ol 5o MLl 0l
P NA s 4 Sl bl 5 amsLSS (6513 08 g 5 5L 5 03,58 (slm (sle 3
Sty ¥ e 3 .ol ks GAMS 3l i 3l eslizl b (5,1 = o= OF) IEEE 515kl
Al s o b ¥ b 53 5 O (5513 0 e 358 5 s e 53 0SS Le
s 535 = 53t i) Jlesl 51 ol s 5 (B yme Sl 0t B 2y 53 ook
el 4l olamst| (S a4 0 ide Culgiys el aliosls iuled 4 g
(SI13 50 53 0948 g oS o Hlin (Sdu19 .Y
Sy a>1g 0948 .V -F

Sy 0,3 5l (G35 Hldie Ll 5 o Lais 45T Lol I 03l &K glyls Sl ey e
S al el (S ol O (I3 b 555 Uls &

U %P (1) <P, () < U, () x P (1) ")
4S5k

min[PimaX, P.(t-1)+ RUR{“""X]
o |f-Ui(:1)1a—XUi(t 1)=1 "
{mln[Pi , Pi(t-1)+SRi]
if U,()=1, U;(t-1)=0

Pimin(t)= T YO )

pmin
[

{max[Pimin, Pi(t-l)-RDRimaX}
{if U, (=1, U;(t-1)=0


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

YFR0 5l /F e sl /s Il /5550 (8 juatal s 5 6 51Kamln sla Sy aolidad VY

I3 E SR el sl ey il 55 S RURT™ Y G ¥l s o
i gl ol Aty a8 5 ST RDRT™T ol 5l aly (31l
(Shahinzadeh et al., 2016)
15315 0T 01y sad 33 8 ke 3505 o8 5 15 &S amilir automly &S Lt (65300 5 5
s 53 0lej JBlas S ol oS Ll SL S ya 1) e Bl .\ig&pg;@u)m

Syls CU (MUT NEYY

> [1-U,0]=0

t+MTU; -1

i[ui(t)-vi(t)]zo, Vt=T-MUT +2..T

t

L; = Min{T,(MUT, - U?) x U, (0)}

(f)

ol s (5Ilely Conds Yil) o ol 5 Oile (p555 Ole3ike UP dlasly ol 55 oS
s e led |y Ll gy sl dlg 095 Lg\,\:{\J;SL;u)'QmLuCltc,&u);

S ey hpals 1) pbmdin Olaj Do ol o 5 ool g O 0l 51 g it

035 igals Olaj Jilis Olejde ol a5 33 F (6,8 sl o 5 15 Sl gal & SSIK Sl

yls (U (MDT?)

1. Ramp Up Rate

2. Start-Up Ramp

3. Ramp Down Rate

4. Minimum Up Time

5. Minimum Down Time


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

\\s e S5 S5l 3 3wy 6, S 5 5 3kl (g 5lud e

BI

> U(=0
t=1

t+MDU; -1

®)
i[l— U ®-Z®]>0,"t=T-MDT, +2....T

t

B, = Min{T,(MDT, -§}) x (1- U, (0))}

ol oy (5 el Cond s Zi(t) oo alamd B 03 b gelss Olejoike ST ol (ol 3 oS
das s OLE |y Wles ogals sl dslg 095 ldml j5 a7 Slj e B; splteels o
(Shahinzadeh et al., 2016)
Slo D dli Sdu>1g 098 Y-

SiAla s dal, b1, plsl s w3 8513 OT ol (6331 o 5 als (sladly 5
S o ks S S

Pos =N*Pyater 9% H*4 )

ol Ols g KM oy OT LAl 055 Puater 0T o5 0234 77 alasly ol 55 o8
Sty dma MM oy 5 5 T (230 5 65 O S s 5 S50 pESIH (e
(1:=1, 13=0) e (15=1,=0) Idle 5 Shae Sl aw 31 S glols Sl a5 (glo 3 acels
5T @3 S e s Jilio 553 Gils famen bl ) iz (1671, 1,=0) Oy A 55 5
U5 e 015 A g sl iten 2y 5 (B Ojoee o2 358 5 65 015 (T (5255

e e aar o w5 S Ly T s w5 e B3 G

Pmin_g (1)x1g(1,9) < Py (1,t) <Pmax_g (1) 1g(,1) )
Pmin_p(l)x (1) < Pp(l,t) < Pmax_p(') xIn(1,t) )
Qmin_g ()x lg(1,)< Qg (L)< Qmax_g (1) Xlg(l,9) @)


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

W40 uL/f UL«&/(}:JL»/L;}JJ\‘_QJ’.:)MUJ{}‘_g)i.li.:wl._.w Sl jia g5 daldoad

Qmin_p (N*1p (.9 < Qp (L)< Qmax_p (1) xIp ()
Vv

min_up ()= Vup (1)< Vmax_up (1)

Vmin_low (I)S Vlow

Vup(11+1)= V(1) Qg (1Lt)x1g (L) +Qp(Lt)xIn(1t)
Vigu (117 Vg (11)+ Qg L)1 (1) -Qp L)<l (Lt)
lg (L) +1p(LH <1

Ig(,and I5(1,t)=0

Qq(l.t)and Qp(1.H=0

Py (I,t) and Py (1,) =0

(I’t)svmax_low(l)

()

Y

(\Y)
()
(\F)
(Vo)
(%)
(\V)

(\A)

Viptow(ht) sM® o s oy 5 655155 Sl 55 OT (05 Q1) 53 Jasls 5 > 457

5155 o 53 (e 5 S5 015 Pyp(lt) 5 M° o 2ol 5 (oYL O3 s

lg 45 G533 45 ol t ol 5 Sluo 3 oty Conds LSOl lgip(1) b oo oo 9

385 A5 s S Conds 53 Lol K 53 Olejpr Dot oty 35h oa sl

(Kanakasabapathy Swarup, 2010; Nazari et al., 2010)

03 b (gl ga (65 5 jlwe 3 ¥-F

S g (19) dalae 303,28 lsn (6551 Slue ;53 St s b gy jo (S)15 0 0 4 50

el 0ds0b 5

Cost,(t) = i N (RN Q)

(\4)

.c,.ula.,\..':.QLx(Y‘?)L‘(Y')QY:@;:e:ﬂs\ﬁsjjljbe,}SMQbﬁfa'é;}}


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

\0 e S5 S5l 3 3wy 6, S 5 5 3kl (g 5lud e

\/inj(j’ t) = 0Lljmpc,p G’t)

(¥+)
P..(.0)=afV"(,0) ")
Vo U™ G0 =V (0 =V, U™ (1) o)
VEin MU (. D =VP(. D) =V, Hu” (. b -
uP(,t)+u(,1 <1 F)
AG,t+1) = AG,H + V(1) - VP, 1) 10)
A™ () <AG,H <A™() (¥$)

o Sl Ay L aS” sl e Sleo 53 o) 5 sl ldie 5y e (Y1) U3
03 ,i8 (gl an (65 ) Slwe o3 dolg Lo 5 0 did (65 51 HIas (YY) dsles .l sl Celas
O jlee 3 1 e 5355 o0, Glue i s 43 a8 olsa ldde 5L,y Je . AiL
3 e 0 M Ay Bl ! i b b 4 4SS ol L ) 5 5 g0 Slimy G i sl
el ol a1 (YY) 5 (YY) OVslae 55 (5,5 4 5 il o 3 gioes dbaiea Jotls HLud

J1s 53 lgm 0 s 3) 6,3 Tl s Wlg o L s 208 (gl am (65,50 Slwe o3 Al
(31! oo 4y (53Lme 53 O j5mn 31 1ga Slomy) Slomy Sl 55 L 53,8 513 Gluo 3
,,qutﬁ}oks&g,;uu);@;);wauat)lygw«g(rv)mwsgﬁfﬂ,;
Slwsissio Celu pa ys jluo 53 55 53 oddo o3 (glen Hlie .S (5,5 Sl Olejon
Slwe 3 e (lga Hldas Glus o3 sl 53 eddie 5 (glga I ) @U" S 9 355 o
93 adezr ol (L) Jie a5 558 a0l Slay b g oo ;05 (sl gr e lge L BLola |
0 33 g 5o e 33 O &S 58 a5 K pl a4 b ol yn .Sl 03O (YO) dslas
Coalodiass § b 55 Cusgdioms ol (Y9) ddslas 53 45 il o olaus sous 5105 |5n
(Ghalelou et al., 2016)


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

YFR0 5l /F e sl /s Il /5550 (8 juatal s 5 6 51Kamln sla Sy aolidad V8

S 5L o p3 Y

.Q,.w\o.wolﬁ(ﬁ)U(YV)CJY;&AJJL;;QL;})JULMRSWA{Lﬁf@éaxé

0<pb_es(t) <Pn_..N, )

0 <pb_sp(t) < pb_ep(t).u,(t)

0 <pb_ep(t) +pb_sp(t) <Pn,.u,(t)
0 <phb_ss(t) <P -Npe (V)

pb_es(t) +ph_ss(t) <Pn, . .N,,e ()
Pb,,, (t) = pb_es(t) + pyy-pb_ss(t)

d(t) =-3.4497.N
45.796LN,, (t) +34.7117
[7 - (Npulse (t)d(t)]us (t)

Ploss (t) = d ( t)

ug () +u,(t) <1

E(®) = E(t-1) + Pb,, (1).(1+ P (D) +

exp
N.(Pge-Pb_sp(t) +pb_ep(t))
E(t)<E,,

u M <N () <2.6u,(t)

pulse
E.,=t.E;

pb,,(6) < E().N,, (t +1)

pulse

(t)* +21.5962.N ., (t)* -

(YY)

(YA)

(Ya)

()

V)

(*Y)

(*v)

(*f)

(o)

*#)

*v)

(YA)

(¥4)

(F9)


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

\\% e S5 S5l 3 3wy 6, S 5 5 3kl (g 5lud e

030 0,53 5 (655 Gl Ha (6 5L ES i Sloes (slaes gdmes (YY) (YY) Loy,
5 5oL Cusgdime (MY) 5 (M) «(YV) Loy, alwl ol o odins o OLES |y Caliee slaSl
()l zas o OLES 1y Loy 3l cpl 53 OS5 g (6 5L SoLa Cusgdows (YA) 5 (YA) Lail,
B S T PRS- RO A TR I F\1-L: RS PR DN P P
.sj.&sauijljmqq-):c\]dﬁ»b}?s\f.k.h.sanLinNaS S 5L 5L dasein (FF) dal,
534S Sl s (VD) dlayly 5L o LIS abaii (5131 4 NaS (s 5L 5os Slal Kby (FF) aba
o OT 3 lil g o8 sl 55l 5 5510 Sl 55 8 55 Ll 5 e (5 5L ol Cele &
Ol s ey Sl a3 1y (65U 3 aliio 153 (6550 Ol e (FF) daly .ol olsJlasl alasl
S o Al (gl Dl 30l SHLEs L 5L (551 5 8 el 3 eddie 55 (655
Al 6L 53 0,3 BB 65 ant SO (W)

OT LS adais U cwlize (6 5L I NAS (g 5L 55lis Ol jde & AS o Ol (FA) sl
aS T3S x5 (Npulse = 100%) el Zin b (Npulse = 500%) ast o 5l Ll 5 o0
b 5L 550 Ol jisds cdilod sams $ 5y gele Ol 2 0,53 5 (6550 slaslil
(Npulse = s 6 5L 58 adali ¢ (65U 5HLis amdein 4 4 5 L I il Col oS fol>
345 g 3345 (NpUISE = 260%) & 100%)

e )5 JF5e sl (6 2ebl ailian Sl o3 sl 53 6 5L 3 5 ge (5551 (F4) b
Oloa )3 5 5m Jomily Sl 5 o i 4 4 5 b bl W 59 05,0 65 Sl (53 pael 5 5
Sl ol sl Gy b 5 A 5 S s ST (58 a0 )53 A 5955 555
03V Jomily Sl oyl pan (el (551 4 ol ) Sl (F2) sl 35 on Jlesl s T el
il Sl ss pilanl 03,8 ES 8 A Sl Gl o Ol 3 0,053 S50 5wl W5 6l

(Kazempour et al., 2009)


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

W40 uL/f °)L~i‘/(‘}° Jle/ 55 g5k 9 ‘5)‘-:\§:.wl.:w Sl jia g5 daldoad A

s Og45 .0-Y

QB)W‘)\WCL”L;‘J")OB,}? ef—)‘\le‘w&u)‘.y v\.i‘;)‘)jojga
595 45 ¢ Ulodd e ls Lajl cpl mb s YU Ol 3 0,53 A L b s 3,85 ks sl
DI LIS Hke
Oly J o N-o-Y

N

D U, (t) % Py (t) £ Pg (t) =P, (1)

i=1 (?\)

BE) Lg‘)l_wa_)_:>> L;LAA)\} Q‘}J Q‘_}_:A PES (t) 9 r‘t el BE] Lsefm JL' PL(t) QT BE ny
.(Shahinzadeh et al., 2014) ..t et sl
dl&ﬁ D)ﬁ”é u\é Y-o-¥

N

D U, (t) %P (t) = SRR + P (1)

=1 (FY)

A5l e Ol 2 0,53 JLSRR 0T s o8
V- &by

Lﬁ,}“}éj"‘::j}: 4"‘.’.}“ uné)‘bja*éu@‘ﬁdubb)&h\:-@duﬁ J“)Jg_}u\.hcu
“\";'L'LS‘ QJ; J}Al:- 9 L§)|"\"‘°|)

Ly Al S Mgl 8,8 L5 53 ) shatads ol (gl 3 5 Wl 155 Cumdy ok 4 50 Ol 5 o
Do) gmo 5 e 53 ey Cond g 5 Sl 58 55 53 L (i B3 Ll ola b 4 5
A5 Sl s Slae o3 gladsly STl t el s 5Lis, 0 555, SRR (D) 25 dalsy 5325 0

il ldle Sl s asmilo dias (5l 58Py U s 1) 5550 u 5 53 Oy se s Wil 5 g0 LLSL

1. Spinning Reserve Requirement


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

4 e S5 S5l 3 3wy 6, S 5 5 3kl (g 5lud e

e 3 {1y (5o 3 Il AL (e 5 - S5l Py a0 i 5 515 o

Moradi et al., 2016) .l o+ W 5 4 ¢8I Py max o161,

.
min : Total cost= »'»'C; +SUC, x y(i,t) +

t=1 i (\CY')
SDC, x z(i, )
N L
,ZP I t I t +§(PDlscharge Dlscharge(l t) (ﬂc)
PCharge (I't) ICharge (I’t)) = P ( )

L
meax(l t)u(i,t)+ > Pra g (

i=1
;(PDischarge (I' t) IDischarge (I’ t) - (\CO)

Penarge (1+1) Tonarge (1 1)) - Po ()= SRR(1)

st e SO A 5 el 5,5 515 e s dliws o 5Ly Ll

JJLMJJ_:O ) )\éd‘&n\fww}wd»b MlNLp\c.MAu\;Lﬁz:AT
s Sl pd G S Gl gy o Sy Blodil oo oo O i i
Li_g6}\...04.1.;.@.3&\.&(..:1)@1}\”@\\{leougbjfséﬂcw:d;b.w'\iéﬁ)mUﬁ
Lﬁ_ﬁ.l:.éua Lgl.lﬁau\..s& )\J,S\(:j U’il RS SLW- ) J>JJG GAMSJ‘J’”(‘J" Q}’_.r.».ﬁ LS)L’“\":‘.@" le.&)bs‘(:f
Ly mrlin oS Jom s OT (sl 505 42 57 L 457 305 (jlwatgy il gl5il Jo 1

.J; ol

1. Mixed Integer Non-linear programing


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

WAO Sl /F o sl /pss Lo /(5551 (S 520l 5 K alom (sla 2 sy anldad Y.

MIP' ieus (gl 5 CPLEX oiS" o 51 s MINLP abies (61 SBB oS | 31 lie oyl 5

6ﬁ)uujj;1,w\4§;,|;buﬁ4?;5&,:;.;“},;,.:13\5 SBB oS J> .l okioslizl

s e by dlie 5o 5 Sles Sl s (1) K5 35l e o jen S ggu b

Sl o G

bosly Salen 20 Cwod

RIPRCIPCIWRLA 1S 1%

A 4

)'L..J oﬁ:};\ éLtb ..\>|5 Comdg

:

Gl oy A i adsl S A
laasly Sgals 5 g5l ol 5

Alio ool 50 0 Slos wjylagld N IS

1. Mixed integer programing


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

Y\ e S5 S5l 3 3wy 6, S 5 5 3kl (g 5lud e

Gilwdad 9 (SO0 Al £
a}u.:_wb)‘}ﬂ C,.w‘ ‘-é)‘f "\"‘j of st\} ‘\SIEEE J)‘Jut.w\ w\.’ VYA W Aig.i ‘dl.iﬁ gJ‘.’.‘ DL

Gl odZosls u&f_‘..a.: (V)Jg.& BE g_,_:i'j" “ J.f GMG..::M 43\)"5) ‘)L LS"M Sl 4.'53;)‘}
.(Shahidehpour et al., 2012)

8000

7000 /,/'/\\
6000, '—d\"\ //\/ ™
g / N
=
Esooo‘\\\ /‘
o
3 \ /
4000
/
3000,
200534 5 6 7 8 9 10 11 12 13 14 15 16 17 18 10 20 21 22 23 24

Time (Hour)
ol (Gt b, Al 395 b (S0 ¥ S
Pl oyl (651 Slee 3 5 ol gladoly golamsl Kialos llis 3 b Coua
b S 53 55 A sl dig s g0 a2 Gl el (515 0 452 DL
(8551 Swo 3 (Sladoly 5 g O5k) ol (sladol s s3LasBl (61 po e 1) g5l
(Slo 5 acals Sluo 5 5 Sl slady (oolasl $Kialan (615 o g0 1Y gyl
03 581 g Sl 3 5 Sl o sladsly oolasl Sialen (5515 o g ¥ 4k
(AL Sl b 5 ) sty solasil (Kl 55 0, F 5l
Skhusly Heas> Ogw) Jile oty Galadl (5510 o, 1) g sl V£
(83591 swo wd
550 UK el ol Lsi e ST 3 b el (6l Sl sladely Jaib (1) (g sl o

.JAJ@&LJ‘_}U&J:-‘)d}LiAMUjJ)@MMé}‘ﬁdubbwﬁﬂjcjj}'aﬁ


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

WWAD Sl /F o 5les /p 53 Jla /(6551 el 5 (55108l (sla2a s aelibuas Yy

12 14
Time (Hour)

(1 92,L) [EEE 0013 0F (ol WA iacan 53 (55 51p> sty (o ol @239 0920 . ¥ S
S 58 L e e 3,15 6 aBON S Gladoly il oo Sl 5L ax a5l gyl
5050 A Jeld (5513 1m0 g a3 Sl ol OYVIVOANFS 5,1 sladsly L 5
o Sl ol g s 4§ O US O s 1 gl 5 Aas e OLES 1) VO/YAYYE/MW
el OY T ARSI il 5 OLs b el g (g 3Ilel
S0 3 duali o w3 9 J ol > (SBU>19 (SOLB! <Tanlod (5318 20 4@ i g2 b F-£
JS5 e SralS gloal) s Jatas 5 sbay slo 55 aels Sladsy (V)6 5 5l 3
i Sy b Dlel 1 s 5 015 pbmlr b (sl 53 aals Gladsls LS n foe (6513 0,
s a6 Gl dins [EalS 1 (61 po e IS 4 Llg e oS Slela
o3 5 oM A b sl Dlole & T (5 ml Ceadly S b Slele 3 1) Ol le 3
YL Cadl 15 0T 5 s oo o o5 658 0 65 Dol )3 1) Ol ylutie a5 ST 0
35 CeaBOlE Sl ladaly 3 (5,15 pe e 5 Od by Sl sl ol ed 3 b s b e
5o 3l dsls ol 355 e 5L 4 e S el Eol &S ST e (6,8 o S Slel
L b8y 55 5 03,8 (6,8 sl OGN s 1 el jlist e didond Laome 3 ied i
Glwans pl 53 edboslizul (gle w3 i Uty Sladein (V) Jgdar S 0 &GS s 0 400

a3 o Shaled |y et (ol ladls o O 5 5 0o 5 (F) S s e e


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

Yy e S5 Sl 153 Sl agy 65, (B 5 salatil (s 5led ke

(11 DRy

10 12 14
Time (Hour)

[NJ
N

(¥ 92,bw) [EEE 0oy OF (s WA it 3 (55512 s>l ¢ 0)lg5 29395 092 . F Ui
(Ardehali, 2012) glo yus3 avoli uoly lasin ) Jguo

6‘0):..55 Aol J.>|5 ‘al.i 95[..70[;
(M3) G5 ;o o e FOeooee
i\ . . _AD 2
o P, =—1yv9+. 20vAQ, —+..a0e —0Q,
oly &b 2
P, =410+ vwArQ, +- 074 —0Q),
Sl YOV/O
(m3/s) ol ;L
Jslas FA
Sl YYY/$
MW) ;51,55 <l g
Jsloo Ya/0A
JEC e YFOIYY
(MW) oy Sl ol
Jslas Y
Ll Yeveeen m3 Slade asdllacs jge yloj sloasl g lal jo i5ve por jlado

G gl e
el 5 a0, S sladsly &S )Lk I (glo st 3 aeds dolg O Ll Sl pl o
At D golew i S 2alS L )l sladls W5 S w58 5058 (6,8 s 5Ly
Jols (513 o g a3 5K ls (glo 3 el (gladoly S jLte ol 0 OY VY4 4 /OFVYS

Sy G glo b s Aty Sl ol 53 adas o EAS VO/YYASS/IMW w1 5,5, 4u o


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

WWAD Sl /F o 5les /p 53 Jla /(6551 el 5 (55108l (sla2a s aelibuas Y¥

DLy 55 5 e aS TSl i 5 o0 4K 4 05b 93 LSS )3 5 S o (s 5 S
S oS o5 apn Sl ol g3 Sl (glo 3 Al Aol g 3 s o slidlale ol by SYL
g&\djlsﬂamqkéutgudb-):b‘,.:..‘..:..»))j))'\Ls..':.ér_“;hﬁﬁ-sw.b-\ja\f\ﬁeu
ol ety 0uid 5 el 5 (g5lully 4 5a (V) sl Aslen gl ol 535,58 o odge

a3 g Jialai 1y (glo 3 aeds dolg 5 Shas (gu0le 4l 0 g (0) JKi .ol OY AN

1- .
M Generation mode
[ Pumping mode

0

L L L L L L L L L L L L L L L L L L L
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (Hour)

State mode

el TF 53 lo s ddnoli usly 8 Slos ogani . & JSio
00 yidlgh jlwo w3 9 J il o (Su19 (ol calond (518 90 4@ K g sl F-£
ol o boslital 05 25 48 Jluwo 53 31 (513 1m0 g0 au o EalS ) shiten (F) 5l o
Cod 65 ml Sl 1y Gy ¢S 8 Slelu s Wajlue o3 e dSlen 55 03,200 g8 (glads1
G5 ESs Slelw 53 5 uS a0, Isn (gilues Lid B3 5 ol & b sl Slele &
Aty Slasedin (V) Jgdar g 3 o (6 VL Sl 15 OT 5 s oo o god a1y ok 503
Ol @i eos 58 (7) S as oo talad |y (5l ()3 aulbioslinal 63,200 5o s ;53

A oo ol |y okl sl ol Sladsly


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

Yo e S5 Sl 153 Sl agy 65, (B 5 salatil (s 5led ke

.(Shahinzadeh et al., 2016) o yiélga jlwo psd asly wlasine . ¥ Jgox

Yoo (MWh) 03,2858 jlue 53 ;5 saie 33 (65,50 cud b iSTas

£ (MWh) o5 ,28l9e jLwo 53 ;0 oo w3 (55,5l cad b J8los

O (MWh) 5lae 58 J31s 003,35 (slsp maw iSTas

Voo (MWh) Lo 53 J31s 00d 3,5 (slsp mlaw J8los

Do (MWh) Gl ol alaase a5 jloo o33 5l 0ol 5hay slep o iSTas
Voo (MWh) Gl ol alaase a5 jlus 33 5l 00l Sheay 5lsn o J8las
-3 00,58 (6198 (5551 jlse S s (255 095 003l

20 03,25 (5150 (5551 o 3 s S35 5 003

G gl s le

Load (MW)

10 12 14 16 18 20
Time (Hour)

(¥ 92,L) |EEE 0519 F (Wb WA s 53 55 31y (slaz g (o oylg7 29397 0920 . & IS
sals g;_g.:éobf‘gl.a.l}\} Sl c’b 03 o (gl gn do-ly Ol BLSI gl pl 5o
A5 S e ol ol 3 el ok (V) g5k 4 Cd Gl Sladely L 55 IS 450
a5 Jols (6ol o e 4 5 S0l OT piay o 0> S OYWYPV/FFFS L1 )1 sladts

WS ols 2aS WS gy55 au e Sl cpl s Sl esls 2alS VO/YOVEE/IMW 4 1) 5,5,


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

WWAD Sl /F o 5les /p 53 Jla /(6551 el 5 (55108l (sla2a s aelibuas \ig

.>J..:?@a.,\.€,cAJ'UZ\L;)l:jeJ@{dl:&uL;LAgLJBJ)l)W))j)j\L;féga;fiédlﬁ.b-\j

C,_.»\M’~/\‘\$ J—"J" \Au\_‘»‘j Q.L...«": J}AL‘S-) Ls)‘.l_;‘ob A_ZiJA (\)x)L—H .L.JL@.A x)l..w U‘i‘ )J

.M:@&L@Jbe:fﬁks‘}hbb:;LFGJL{QD)MUJ{O}*(V)JQ

1r . .
Il Pumping Air
I Injected Air
(5}
=}
g
o 0
s
)
1 S

[ [ [ [ [ [ [ [ [ [ [ L [ [ [ [
7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (Hour)

el YE 50 00 pid (glgd ualg o ySloc ogons . ¥ JSC&
S b o w3 9 Jil > U9 (SOLadl <Kalod (518 20 4@ 1 g9 sl £-£
0 3 sl s Boslaal (6 5L Lo 5 51 (615 po g 4 a eS| shateas (F) o L s
L Olowzal 5L 55 0T (L8 55 (sladoly ¢l 47 ol (gla (5 58T dha 31 (51 3 (6551

Iy slwans ol 53 eddoslinnl (6 5L e ;503 doly Oladein (F) Jgd .l (g 5luesly

M:@J’LA_L«; |) ou\.ﬁaa:a: @‘)‘J’LSLA"\")Q:’E"}: G)‘}; °}""J.‘."(A)J§’LM>L$°U:€L“"


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

Yv e S5 Sl 153 Sl agy 65, (B 5 salatil (s 5led ke

(Kazempour et al., 2009) 5L jlwo 3 sly wlasive ¥ Jgos

T (o) e Sl o a5 sl S8 Jloz
Yy (2lge) NaS 5 5b ol g5
<A (a,0) NaS (s 5L el
Yt (el SlslEe) NaS (5 5L ;o 0,58 b6 (6550 ain
NaS (s 5L ;5 oddo 3 (65,1 ol oS pulass culi
w59y sl

Sbej oil sl ;o NaS 5L 5o eudse 25 6551 Gliee
(sl SlglKe) 00l yunss

"9.4:;:_. ) G_lb -X>L

8000 T T T T T T T T T T T

1R I

10 12 14 16 18 20 22 24
Time (Hour)

(F 92)buw) [EEE 019 OF (ol WA inas 30 (55152 szl cm (o5 29395 092 . A S
ol sladsly Wl g S 4 65U jlwe 3 dsly Ol Ll g 5l ol s
oia els (5513 0, 4 3n ke (5L Sluo 3 doly S Lk Lol 0 ld OYASAVAVYY $
Ods igals 5 glojlUloly 4 o g ylw onl )3 s o 2aS VO/YPNSIMW 1 4,5,
ol 0 g (1) JSCo Wil 0l FYBVAS ol 4508 (sl gyl 40 o 218 L L1

a3 a1 (glo 3 dnals Uy 5 Sas (S0l


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

WWAD Sl /F o 5les /p 53 Jla /(6551 el 5 (55108l (sla2a s aelibuas YA

r I Battery Discharge
[ Battery Charge

State mode

_ L L L L L L L L L L L L L L L L L L
Y273 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (Hour)

el YF 50 (6570 jlwo usd g o Sl 0gni . 4 JSCi

g sl Julowi 94 3285 § (S ear 0-¢
oddosliiul sla o 5l (:LJ 534S das e OLa (F)d g 53 545 50 Calides (gl g 5l @l:i
ey S (13 0 e 4 52 SLe (55U 5 03,2805 ((slo 3 anedd) (6551 (sl 5o 53 )
o 03 530 8 5 (Slo o3 aads (Gl jlo 3 (F 5 Y) g slew o .l 4l a8 (V) 5 L
ol 5 15 ool 48 ol 0T s a0 ol ool bl 28 ol sladsly A 5 IS 458 457 dileds
a5 G G0l 53 5 (851 3w Bl Sl oS (65l a5 oS S sl s
Slelo 5o b A dal g ol ol e o 3 5 oo ;553 (6551 g b 4l VL (65 )
a2 (F 5 ¥) ol 9o ol 5o AL YL Coadl )l laday sl 4 5L O e o)
SFL e 3 (F) 5l 55 o5, dal el o (V) gl 4 Ccd o L gl 9 (g 5100l
(s des a1y ol sl Sl bl W5 4 o andl g5 5 5 6o S bl s
(A 5V A0 Gladals) by Sl ol ) sl 0 5 2l L atdl 5 e s Shes 3 b
) 355 65130 e 4 2 S0Lee OT EF 4 s SRl ot (B pel g (51l 4y e

Aas als


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

Y4 e S5 S5l 3 3wy 6, S 5 5 3kl (g 5lud e

o0l iy (logy o gl . ¥ Jgur

¥ 9 b Y g2l Y g2 b Vg b

OYA-AVIVY  OYFYSVEF  OYIY/0F  OYVYFNOA: () e slaasly adg JS ange

VOIYEY \O/YOVE 1B/YTAR VOIYAYY  (BIMW) (15 o 500 diz3 o5aSiks
Fraia DY+ AR BY- A BY-AQ $) obpels 5 55l arzo
;..a:u_. 5 c_b A"-‘Lﬂ

e ol il g5 (50,53 aals o 153 33 5 o oaline (F)J g 53 8™ &S 4,8 Ol
1) i 13 0 e 4 58 5 43515 0 31 (6013 0 e 55 (S 54 > Shae Ko Slue 155 53 4
ol S b b 5 Ly S5 Sl 53 6 Ol 4 6L e 3 Ll e 2alST iy
>J_§L.&LAJ.>\3Gifujéj\,uhl)@_pﬂlf&}j\@\Mljwj\‘s)bﬁaﬁ{)A
Ol 355 51 55V o b 5 (6513 0 g e 53 65 05 03,85 g8 Sl ;505 4 o (S g
Aas alS Je8 LB lade 4|y g )ls e e 4y a9 das
5;47%2: .0

odobiz e Gl jlus 53 5 Sl sl (salasil 5 Sialen (515 10 4 lin ol )
Al OF el VWA (i) S 4S8 S50 S50 2 01 0 42 32 OBy ol w0 ) slatens
L) (1) gyl 3 48 das o OLES o plnil (slag 5l 4 3 8515 b)) s, (IEEE
O P PSP U TG TS NI (VU UK. o WV EU B PR [P PP P
5ol A9 Y sl 53 (s e g 4t 1 s ol s SVO/YAVFE/MW
(F) g5l 5 (03,88 1 Sl o3 5 S5l sladsly) (F) g )l c((glo 3 aels jlus 03
3 VO/YOVESIMW A O/YYAASIMW 1 s 5 s (6 5L Sl 53 5 (Sl slad )
1S 5,8 (6 S s U5 oo ok plonil (Slas5le 4 4 5 b el 0> S O/YFVIS/MW

) “—?Jl';g-i G130 2 03 S o 3 SKhes j—<i’ Sl ;33 55 a4 Ll (Glo 3 anals Lo -5


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

W40 uL/f °)L~i‘/(‘}° Jle/ 55 g5k 9 ‘5)‘-:\§:.wl.:w Sl jia g5 daldoad Yo

1B (63 Sles wdl 5 355 S b w5 b (5L Sloe 5 el il il (s I (gLl
S5 o g a3 ladsly 5 gals g (51Ul oly an e ialS 5 b 5l g das QLS s 51 Jd
Lo G355 o S0 iy a5 LI s RalS 00,55 g Sl o Sl 2 1) R
b bl o3 ol oy dals 6035 0T 55 (65L O e (28 ol L slaSloe 3
.:ﬁr.:.aljﬁ-wj ©alazl (6515 o g Cugm 03,08 198 5 (Slo 3 4l O o (S jlvo 3
A a5 a2 3 gy an s 5 on D58 0t 53 Slwe 503 Sl eslinal ¢ gazes

-\iLu V—MJB Iy.s ‘51.«.& Lgl.m;*;} J\:hgll S0 8 u:‘i\}é\ cLAA.:;N',ds


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

™ e S5 S5l 3 3wy 6, S 5 5 3kl (g 5lud e

&b

Amirnekooei, K.; Ardehali, M. M. and A. Sadri (2012). “Integrated Resource Planning
for Iran: Development of Reference Energy System, Forecast, and long-term Energy-
environment plan”, Energy, 46(1), pp. 374-385.

Budt, M.; Wolf, D.; Span, R. and J. Yan (2016). “A Review on Compressed Air Energy
Storage: Basic Principles, Past Milestones & Recent Developments”, Applied Energy,
No.170, pp. 250-268.

Cho, J.; Jeong, S. and Y. Kim (2015). “Commercial and Research Battery Technologies
for Electrical Energy Storage Applications”, Progress in Energy & Combustion
Science, No.48, pp. 84-101.

Ghalelou, A. N.; Fakhri, A. P.; Nojavan, S.; Majidi, M. and H. Hatami (2016). “A
Stochastic Self-scheduling Program for Compressed Air Energy Storage (CAES) of
Renewable Energy Sources (RESs) Based on a Demand Response Mechanism”,
Energy Conversion and Management, NO. 120, pp. 388-396.

Kanakasabapathy, P. and K.S. Swarup (2010). “Bidding Strategy for Pumped-Storage
Plant in Pool-Based Electricity Market”, Energy Conversion & Management, 51(3),
pp. 572-579.

Kazempour, S. J.; Hosseinpour, M.; Moghaddam, M. P. and G. R. Yousefi (2009).
“Coupling fuel-constrained power plant and NasS battery system for profit increment in
a competitive electricity market”, In Power Systems Conference &d Exposition,
PSCE'09. IEEE/PES, pp. 1-9.

Khodayar, M. E.; Abreu, L. and M. Shahidehpour (2013). “Transmission-Constrained
Intrahour Coordination of Wind and Pumped-Storage Hydro Units, IET Generation”,
Transmission & Distribution, 7(7), pp. 755-765.

Koller, M.; Borsche, T.; Ulbig, A. and G. Andersson (2015). Review of Grid
Applications With the Zurich LMW Battery Energy Storage System”, Electric Power
Systems Research, No.120, pp.128-135.

Luo, X.; Wang, J.; Dooner, M.; Clarke, J. and C. Krupke (2014). Overview of Current
Development in Compressed Air Energy Storage Technology”, Energy Procedia,
No.62, pp. 603-611.

Mahlia, T. M. |.; Saktisahdan, T. J.; Jannifar, A.; Hasan, M. H. and H. S. C. Matseelar
(2014). “A Review of Available Methods and Development on Energy Storage;
Technology Update”, Renewable and Sustainable Energy Reviews, N0.33, pp.532-545.
Moradi, Jalal; Shahinzadeh Hossein; Mohammadreza Matin; Ehsan Aghajani-Back and
Amirsalar Khandan (2016) “Coordination of Wind and Underwater Compressed Air
Energy Storage (UWCAES) in Spot Power Market”, In Conference on New Research
Achievements in Electrical and Computer Engineering (ICNRAECE), First
International Conference on. IEEE.

Nazari, M. E.; Ardehali, M. M. and S. Jafari (2010). A Novel Optimization
Methodology for Multi-Constraint Unit Commitment of Thermal Generating Units
with Considerations for Hydro Pumped Energy Storage”, International Review of
Automatic Control, 3(2), pp. 209-218.


http://epprjournal.ir/article-1-245-en.html

[ Downloaded from epprjournal.ir on 2025-12-09 ]

YFR0 5l /F e sl /s Il /5550 (8 juatal s 5 6 51Kamln sla Sy aolidad YY

Padhy, N. P. (2001). “Unit Commitment Using Hybrid Models: a Comparative Study
for Dynamic Programming, Expert System, Fuzzy System and Genetic Algorithms”.
International Journal of Electrical Power and Energy Systems, 23(8), pp. 827-836.
Pérez-Diaz, J. |.; Chazarra, M.; Garcia-Gonzélez, J.; Cavazzini, G. and A. Stoppato
(2015). “Trends and Challenges in The Operation of Pumped-Storage Hydropower
Plants”, Renewable and Sustainable Energy Reviews, No.44, pp.767-784.
Shahidehpour, M. and M. Marwali (2012). “Maintenance Scheduling in Restructured
Power Systems, Springer Science and Business Media.

Shahinzadeh, H.; Gheiratmand, A.; Fathi, S. H. and J. Moradi (2016). Optimal Design
and Management of Isolated Hybrid Renewable Energy System (WT/PV/ORES) In
Electrical Power Distribution Networks Conference (EPDC), 21st Conference on,
pp. 208-215, IEEE.

Shahinzadeh, H.; Gheiratmand, A.; Moradi, J. and S. H. Fathi (2016). Simultaneous
Operation of Near-To-Sea and Off-Shore Wind Farms With Ocean Renewable Energy
Storage. In Renewable Energy & Distributed Generation (ICREDG), 2016 Iranian
Conference on, pp. 38-44, IEEE.

Shahinzadeh, H.; Moazzami, M.; Abbasi, M.; Masoudi, H. and V. Sheigani (2016). Smart
Design and Management of Hybrid Energy Structures for Isolated Systems Using
Biogeography-Based Optimization Algorithm. In Smart Grids Conference (SGC),
pp. 1-7, IEEE.

Shahinzadeh, H.; Moazzami, M.; Fathi, S. H. and G. B. Gharehpetian (2016). Optimal
Sizing and Energy Management of A Grid-Connected Microgrid Using HOMER
Software, In Smart Grids Conference (SGC), pp. 1-6, IEEE.

Shahinzadeh, H.; Nasr-Azadani, S. M. and N. Jannesari (2014). Applications of Particle
Swarm Optimization Algorithm to Solving the Economic load Dispatch of Units in
Power Systems with Valve-Point Effects. International Journal of Electrical and
Computer Engineering, 4(6), p. 858.

Sun, L.; Zhang, Y. and C. Jiang (2006). “A Matrix Real-Coded Genetic Algorithm to The
Unit Commitment Problem”, Electric Power Systems Research, 76(9), pp. 716-728.
Ting, T. O.; Rao, M. V. C. and C. K. Loo (2006). “A Novel Approach for Unit
Commitment Problem Via an Effective Hybrid Particle Swarm Optimization”, IEEE
Transactions on Power Systems, 21(1), pp. 411-418.

Venkataramani, G.; Parankusam, P.; Ramalingam, V. and J. Wang (2016). “A Review
on Compressed Air Energy Storage—A Pathway for Smart Grid and Polygeneration”,
Renewable and Sustainable Energy Reviews, NO. 62, pp. 895-907.


http://epprjournal.ir/article-1-245-en.html
http://www.tcpdf.org

