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Abstract:

Today's distribution networks have made significant progress in terms of dimensions and components
and are one of the important pillars of the economy of each country. Governments often look for ways
to minimize network damage in critical and fault situations, limiting the scope of faults to maintain
maximum service continuity. After a failure occurs, during the restoration period, the operator or
network administrator's right decision, can reduce the dimensions of the failure and prevent further
damage. As future networks move towards self-healing, decision-making functions must be empowered
so that by maintaining the technical constraints of the network, they can create sustainable emergencies
with timely interventions. To do this, the Customer damage function factor can be used, which is
presented as a number for each type of Customer and with a dollar unit per kilowatt hour and he valued
the feeders, but due to the probable nature of the cost in outages, this factor is not complete alone. This
article uses the Customer damage probability function, which is calculated separately for each feeder
and can be applied to the entire network. The cost prediction method for the sample Composite feeder
was simulated, using the Monte Carlo method as well as the UGF method, and despite having the same
input and achieving the same results, the response speed in the UGF method was much higher.
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Table (1): Estimation of electricity outage costs (customer losses) ($/KW) [13]
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Figure (1): Proposed model for self-healing restoration (emergency mode) under hard failure conditions
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Figure (2): Factors affecting the cost of outages for each consumer
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Figure (3): Network with four types of subscribers
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Table (2): Probability of damage and cost of damage ($/KW)
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Figure (4): distribution network Parallel system
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Figure (7): Parallel function composition uypc (2),up(2)

IS olawy iS5 0 S0, S a4 Lol (YXYXTYXY) el cdl 0F 6l)ls ggamme 10 i a5 Cunl ol idu (p] 50 g 455
3090 (nl g 8yl s plp (anjm) o Slae £ 45 Conl (Dloz (395 gz o Jdo 5 oo (205 Il 10 & s glacl>
S5 5 8550 aSh 45 09d e Latine Sloj Eadge (nl el 0gb o Dlinle (yloy il alS g Slislxe e halS el

sl ol (A) UK ) lasls o Elidas (gl,ml iy, bl ol aSids slaylall olaws 5 034

22587 2B (gl e

Jloio! zje3 2

Jle! OR[N L g
|
¥
Sta i agac g 2l asd
daph 45D Sl
dpalna g Sjles

ried o rpes e b Lmesd

k
(D)= ) P
k=1

Figure (8): Flowchart of the UGF program for determining CDPF

Yo


http://dx.doi.org/10.82362/jeps.2024.3.508
https://jeps.dezful.iau.ir/article-1-508-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-27 |

[ DOI: 10.82362/j€ps.2024.3.508 |

Journal of Novel Researches on Smart Power Systems - Vol. 13 - No. 3- Autumn 2024

Olisebol Cubld anie i Shg,y b pae o9 diedisn maje laaSil objb j0 age el s

By Jlo S b Juo gilwamss = ¥

A )OS F Djgo 4 5 605 £ F 0 052y b disad jad S (gl (Sl A) Do wily sla Llgels i (pl yo
(S5 § 6,15 o5 0 (55,5l Fro oS5 (S e 5l ke (3) JSO Billae Lol gy s Sl onl aid S
Bjlas 5 S e (slp Mo sl o et Sl Jlainl b S5 S e £55 50 (6l (598 0ad o Cllas (llas
G e Rl b el oad i85 L j0 SlgglS e Vo AYL oY ane Jlade piSTas LT Jlg mjs8 @b sl

ol anlgs sy CDPF (x50 4 008 o (Ldgals sloaiyjo JSeS o jo atyjo Jlaz>|

gjﬁlﬂ

53/20 kv _:’ eeder J l {
T oaE

Slas elsil 5l (oS5 b g sl jaud S () S5

Figure (9): A 20-kilovolt feeder with a combination of various uses
Ale S50 LSl g ovg elad Shw mje8 slraSiid o b yud aF Cuwl aseine mujel saSil (selanet 4 2L
0,5 Ao |y jaud aiz Sl gl acgamme b jaud G Al e (g oo (1) 4 gy e b g
Jrain S jiie Oz A i o 9 000,85 Jow (S5lae Sygo b Seb onds ly Judo Billas geils> slaaslil o
255 50 )8 dsle 390 ja8 18 4 00l
&b by s 9 2005 00litusl oI5 Cige Jglate by, 51l CDPF (915 (o g gy 0 (o sl lliie 0l o
e oo ol [ UGFg o))l cige sla oy, b joud (ommei aisjo ol (Vo) S8 .23,5 )3 ooliinl 3550 (coges Wga

E . T
1 f,,,,mmm
UGF Method §
08 Monte Carlo Method Y,
{
g ¢
206 y,t
7 J
2 §
(]
204 f
02 :»”
0 mmw*’/
L 1 1 . . . g
150 200 250 300 350 400 450

Cost
UGFj o), cige sy sxes aje @b ilodncd gl (V) U
Figure (10): Results of the cumulative cost function simulation using the Monte Carlo method and UGF

ol ol Olax 8o 0gd s 1,5 olawl ax 12 a5 g0 pl ol SKis ] JLSS slaws 4 o IS Cige g, cBs
Silwad Gl 9 855 plamil LSS Ggakee V0 B gl 5000 (g 50 (ilwand (nl 09 oo [)Ren Gl Co r g Wb o0

Ll 0333, 4L (Y) g0 0

21 Normal Distribution Function
vs


http://dx.doi.org/10.82362/jeps.2024.3.508
https://jeps.dezful.iau.ir/article-1-508-fa.html

VEY 5l —po o)lod —e0 5 Jlo —aialign &0 lagtucs ;5 (ng Dlidiod 4y 80

T T T T T

B0 [—usF =it
—Mlonta Carlo Mathod (Fam = 1000)

Probabiliy

150 200 250 300 350 400
Cost
S5 Ve e e b oS Coge s UGF g, cids anslie :())) U5
Figure (11): Comparison of the accuracy of the UGF method and Monte Carlo with 1000 iterations

0.03
Bl Monte Carlo Method (Run = 1000)
{|—UGF Method
0.025}
002+
Z.
£ o015}
001}
0.005 -
. 150 200 250 300 350 400 450
8 Cost
<]
]
Q 0.02 ' . . : :
N+ ’iMomcCarloMclhcd(R\m~10000)
cC ——UGF Method
[eN=]
o N
= < 5
3 E 0.015
- 2
= z
E or'7 f; 0.01
o &
§ 4
= 0.005
e
(S
= >
% é’ %50 200 250 300 350 400 450
3 Q Cost
—_
c >
e 0018 . . ;
O o I Monte Carlo Method (Run = 10000000)
&) g 0.016 - !’—UGFMuhod
E 0.014 |
£ 0.012
[%2] 2
= = 001
o 2
8 £ 0.008 -
< ~
% 0.006 |-
a 0.004
o
— 0.002
(5]
3 0 s
Z 150 200 250 300 350 400 450
"'5 Cost
E SIS Ggekee 00 (7 )15 50 00 (0 1S5 e (I L oI5 cige g UGF g, <o anslie :(VY) JS
3 Figure (12): Comparison of the accuracy of the UGF method and Monte Carlo with a) one thousand iterations b) ten
S

thousand iterations c) ten million iterations

Yy

[ DOI: 10.82362/jeps.2024.3.508 |


http://dx.doi.org/10.82362/jeps.2024.3.508
https://jeps.dezful.iau.ir/article-1-508-fa.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-27 |

Journal of Novel Researches on Smart Power Systems - Vol. 13 - No. 3- Autumn 2024

[ DOI: 10.82362/j€ps.2024.3.508 |

Olisebol Cubld anie i Shg,y b pae o9 diedisn maje laaSil objb j0 age el s
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