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Abstract:

Power system reliability refers to the ability of a power grid to continuously deliver electricity to meet
consumer demand without interruption. It includes adequacy (having sufficient generation and
transmission capacity) and security (withstanding unexpected disruptions). Reliability is a critical
factor in power system planning and operation and is often assessed using various indicators to
guantify the frequency, duration, and scale of outages. Restructured power systems, although aimed at
reducing costs, can introduce complexities in maintaining reliability due to the separation of
generation, transmission, and distribution functions. These systems often include independent power
producers, market traders, and operators, alongside traditional power companies. Assessing reliability
in this context requires considering the interactions between these different entities and developing
new methods to ensure a stable and secure supply of electricity. This article provides a brief overview
of the reliability approach in a restructured power system. Creating competition and potentially
reducing electricity costs for consumers are among the main goals of restructuring. In a restructured
power system, reliability is not solely the responsibility of a single entity. Each component including
generation, transmission and distribution has a role in ensuring the overall reliability of the system.
Various metrics are considered to quantify the impact of power outages. Studies have focused on
developing control strategies to ensure that the system can withstand disturbances and maintain
stability.
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Figure (1): An example of the R3 concept
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Table (1): A number of review studies in the field of restructured power systems
aidl HLsle wyuomi @508 (Gl pummw doro) 53 (5930 Slalllao 31 golasi :()) Jguer

Egdge EW-ES WSS J
355 bl 5 asl L 5 Slos 4y zeie Wi oo 3ebs 3 285 lolil o ofas 4 0 )0d Glagiunns ) o515
9 ool igolaidl o Slas (rredi 1y o515 S50 Cupe 098 i SIS 5 (LDg0l> Scly 0gilly b 4
ST S e 93510 pse w515 Cu e 550 50 (S gie o) 2 Alhe l el g Hlonn D508 e ok [¥Al
A 2 3 50 gl ge oalitul ©)03 Slagtiacas ;5 (o515 el gl a5 il (giluaige lae ;s
.JQQLSA
Lol ciS o gl (5551 Sl (LS (als yo (slounalid Sl (a5 iy 5 Blate golie 5l 00iS 1, w5

sl slazel LB o sl wcssd pleol i ol amo 13 Lid o |, 5 A5t g5 co Sinlanls plial
oaSTyy wdg S [val

ol oalds pwypdisy ol jo Sladss sla e g oS slaaidl ioren o)ls
500 5y O)low mile 0aits e 10515 el e Sy Jlal bglas (ST Co pow (3 0B, slaylib e
) 4 (S, $lp eoian hse GSUSE pw) a4 dlis (pl e o Gl GBauS S as sl 1) bas e [
SEyan Jisd ] , - . ! fa]
Slge 5o (o515 Capae gl |y by, 2 se 9 25l 0ol aloiol e Gy daime Sy o als
S oo ololis G.;gl,aﬂ

L Bl Gp mle o5 adlol wyban glip! plaebl coll sgun 4 Gl oo lsebl collB 6l soldS oIS
Sy 22995 b peess lp oY ooy by JBlao ) 3y @i Jsb 50 B el Lk jglate 4 JUtl (glayeane
wLbijLomeﬁMQ&J)ﬂawdAmsfwbc)&|fw6b@¢@9&ubd‘bmb))fuw
ST 5 soked S 5 (5 S5l pplite &y &Ky (605 5 e 3,Khac 7 lite S5 5 g SIS lisel

Lev-f1] oges
ClSuSs Lol 5,509, 90 4 L5 jeb 4y lgi oo ], aidl LSl wyass &u8 glepiaw 5o liedsl Co LB Slalllas
sladol) o Bled p (e slaghs; wile (Jdod slagty, 05 sunaib sileand GlbSSS 5 Llow
Gilwdand 5" o (gildnd oIS Cige (6 5lwand aile giluans G SLSS a5 > jo wins o &l o8

Pl sias o )] a5 S5 slapians slp oy 4 dy 65 pdgllanl 5 5380 Gladdos g a3 O il

Ifs
A5 5o OSGl 5 99 oo osliiul oy Jobo )3 i JL8) (53ludnd sl (Bolal 6 S aiged 5l I Zise iAo
b deolaygy Sloj 7 (Sloe oot (il 58 Ll ol d Dl ans 5 12l o5 asile et Lolse 25,5
Cre Silwdde o pie 8, bl @i g ST (oSt ilednd )0 el et oy 4 dily L8,
A 50 Lg ls 352 edizy 5 S Slaptenn oo Il iladnd GlaSESS sl sl Sley Il


https://jeps.dezful.iau.ir/article-1-540-en.html

[ Downloaded from jeps.dezful.iau.ir on 2025-10-24 ]

Journal of Novel Researches on Smart Power Systems - VVol. 14 - No. 2- Summer 2025

..... ul.u..o.lol Ma.l)ls ‘5lko)i)5)).: oU; Sy9°

Slwlre glie a0 5L Gl 0gd oo 1)l (6 5580 Hlinebl colld ledbl (loy 4 atuly jl8, g lacoalad poe (255
Gy el (b SaSS el Giluand G ol Sl wasaily lagileand sl ohy 4 @z LB
Sl S5 51 Jy s @l Wl o ool slagslw sl 1) (Gi3s sladoel el o3l b Szs8 slapias
i >k (Sl Ol Sl byl [FVFAL 55 sl Leesid 5 5 oazn 5 Sy loptanes lp
die) 5o siliee Oladllas (,eiST LFAD ] o)ls coenl 8 Sloe (5ludinge 3 San; 2yl (6,055 5 prons (552,400 5

sl 00T e szl 9 6950 Ve 5l golawd (V) Jsozr o o 0i ] &y iens 45 liabol clil

Table (2): A number of review studies on reliability in power systems
Q)Jé ‘sl.ﬂbw 39 ul.u.o.b‘ cubld o) 30 (5390 Oleflao )‘ 65‘«.”5 () ‘Jsv\q

Ego90 i 4o &
g dxmgi yokaie 4 g (ool 3 ool (6551 Caio )3 Stnn) Sl (sl Glivebl Sl (e slahy,
5 Sty Sl Gl Jleimt )l Jols by ol i ool (Lol 8 o0l g5 51 sealicidge (610 0 0
&5 S drwgs SIS g b slas ]l o eVlas! cpl HuilS g Gilie Slles Ll 13 48 i o ] [01]
bl ol wold 1) polasel BB g 548 poiygsie ¢S ml ook 6351 sladaoly (b olSal ba g cnl s o
A e

o594 0208 Slapis 5l S50 5510 2050 5 Sy0el sl D )a8 e liabl S LB L)
Cebl bl la g,y el mie sl )10 pdsnsazs Glass b (g JB plesl &S Slagiian
Sloaz b5 o (pl Cal (65908 Wiadigr 4o 0 Slae S50 lp @j¢ 9 JUR g Slapiuc Glnebs]
a2 Sl | Il Slagasls WS oo (s ) S50 i S 651 000 ST 5790 QL] Sl sla L
1 6l slagaslis 1o ounT glanis, 5 WS go (guiy 55 o0 a0 50 1) Bd Sy a5 1, (slosilly

(o]

S (o8 sy
Slaptams slp 1) pliebl bl latlle (o (515 g95 Jdo 4 55 (wlidia o 0l 55, pleal
&b (5551 6l d9z g0 bl Colild (slagi ;5 5 b Joo (o) p 42 Al ol S g0 Sl 508
s g5, pliol : [ov]
4 855 (pizme AiS oo dluz p |y Sldes 5 5 a0l Ul G slaglis (o3 ek a4y jls e
Db oy p Slylaz ul CoS ol (6l & a8 e (liedal Sl @ k5 5, S
38 6L il 33 5 63l iy (6551 bl aSid 4 Jate aSid iy s S Ll o8
Saw g zol )b Jom Sl b fols s 3l Ul LSSl eslasul b ogd oo Judon g a0 i oyl

SN (e ADs 2Bl b (ol Gra)sd i 29550 ()] i BlSe Slaggan S 1 1) B e ()lej o]
Oy Slyolo 5 doee Jb el 5o i (3 S50 b yols cews 31Ul Jle o 59, o/ L el
A aslud 4l 4 olsle
0, Shae dgugs el cra595 A HlSlo ot b aS cnl 598 gmlegil (sloo SIS 51 S S LT
wsl o lasbinl s 5l S lals b I 55 el o 5551 ey Ol (g 5ludieS 098 oo piiunens
Sleas &l 61y @59 i Glmebl Sl Grizren 2y 9w Jlo Sl wiilgs oo @5 slacS 24

ass Tk [a0]

sobiie 4y & T3l (sl oolitul 050 slo by, (slamalin Jlod 5 42525 5 (o) 0 Ngdi oo B2 @i
ol 0ol &)l a 595 aSin jo Slals (gilwaneS 5 linebsl LB yiol58l

G Loyl gogee 4z USG9 (S 3 sl 0 51 S p Al Sl saad 9508 slaptus (59, Slallas
1) gz (g5, aulie aile ayaz slocs,slid sleol g S5k oy ety ol e il coldlinn ol s 55 503 28,
bl &y Jlon Jobd 3o oS sloojeo aiiS (oo (o )88 s a38 9 2L (Olisebl LB
5 Sedmszey e S 0 oletel BB 5 Ik 3 el el sl (S5 Sl sl Axgs g G ard S
oo adlyl azdly Lslw asass 0508 w0 (liebl Clbl slas Sog, » paisie 900 dlie (pl o el ez lL
ol oa g 4l LSl waod D08 o Slaseie pgd Caond [0 il 758 pl 4 dlae LSl aclsl jo el


https://jeps.dezful.iau.ir/article-1-540-en.html

[ Downloaded from jeps.dezful.iau.ir on 2025-10-24 ]

Journal of Novel Researches on Smart Power Systems - VVol. 14 - No. 2- Summer 2025

VEF Lol g0 o)l — o0 laz Jlo —diadigh & 508 Glapiuns )0 (g5 Dlibod &y pis

Ao a8 o (e A B o Cannd 50 .l o0l oLl 08 e 10 laebl Gl Coenl o Cad jo

sl asli g @508 piaw ;0 liebl ColB plea Cand o .l oo oyl T 08 gaw ol)T5b g il LSl

150 508 i el G LB Lia> 5590 50 oad plosl Sldllas (55950 poei Caomd 48 .ol oaal T (gaulS
el oo Lo xbios aslsl la il g (6 S aml mid Ceomdd 10 Coles 40 el o] il o

aidly L bw i a8 o Y

5095 4zl Oyp0 4 a5 (50 Coxto ks Sl Lo G )0 oS 09 o AT saes &y 4l il yao 308 s
% sz meolie s (nl 50 S9500 Gy (5 (B 5 Silusega Ceom 4 g 03,5 S el oe ol (Hgo
@ Olyee 4Bl Sl waas a8 pias blze oo gibae (OSN35l o neste 5 @y (JUST g
Skl sgne (B, slajlad g wlby ilulaxr Cde LIS GlE da gl CiB) Cde 4 eS slaan e
o g o oo USle waxd 3ge o)lil GBaS G ras sl fiier Bl 5 4D gyl Sgnge e 4y (Lol
B el roi Lol o] boaiy e 20lS G am 51 .iS o ool 5y s lipalol ol gl |, o il
Skl o pae 5 bl Slr was Slagty, drwgs 5 e 5L G (Seales (330 i yaeln wieils B olexel
S g s dlg o2 4 (6515 Cued g liebl Sl (B lail yo el (LB, Lazme S )3 s il
L050Y] w5 )ls aslrgs slaols, )3 5 & a3 abie 38 Cu o &

(GENCOS) "Wads glocs 1o ol (ansly sl ay0m8 5y b L) anbly [bisle 0008 & 08 gm0l (gl
Cape &y (1S0) V¥ Liiuce iamas 55Tl Xy (DISCOS) ©ayssi slos s (TRANSCOS) ¥ Jlazil (glaces
5 WS o0 Jos 550 eanS Sualen (lyie @ i Jais j5ilnl ol (MOTS) WL (U 5L L Lyl 5 ass
S (oo e o5 (B9 Bodes il Sy po el (5 4l w5 g slael LB o Slas

| System Eey |

&amp onents /

Q<
:1—";?{3{3@5 MOTS \

e //

Al HLslw wyud W yud o oulS gl :(Y) i
Figure (2): Key components of the restructured power system
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Table (3): Comparison of restructured power system with rearranged power system
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