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Total =system loss = 12.807 MW
Incremental cost of delivered power (system lambda) = 13.538113 £/MWh
Optimal Dispatch of Generatiomn:

447 .6919
173.1938
263.4859
138.8142

165.5884
87.0260
Abhsolute wvalue of the slack bus real power mismatch, dpslack = 0.0008 pu
Power Flow Solution by Hewton-Raphson Method
Maximum Power Mismatch = 2.33783e-00%5
Ho. of Iterations = 2

Bus Voltage Angle  ——=—===- Load-—-—=—=== ——=—=Generation—-- Injected
No. Mag. Degree MW Mwvar MW Mwvar Mvar

1 1.025 0.000 51.000 41.000 447.611 250.582 4,000

2 1.020 -0.200 22.000 15.000 173.087 57.303 0.000

3 1.045 -D.639 &64.000 50.000 263.363 T8.280 0.000

4 1.050 -2.101 25.000 10.000 138.716 33.449 2.000

5 1.045 -1.453 50.000 30.000 166.0933 142.830 5.000

6 1.001 -2.874 76.000 29.000 0.000 0.000 2.000

i i 0.995 —-2.406 0.000 0.000 0.000 0.000 0.000

8 0.998 -2.278 0.000 0.000 0.000 0.000 0.000

b ] 1.010 -4.387 89.000 50.000 0.000 0.000 3.000
10 0.991 —=4.313 0.000 0.000 0.000 0.000 0.000
o 0.998 -2.824 25.000 15.000 0.000 0.000 1.500
iz 0.994 -3.282 89.000 48.000 0.000 0.000 2.000
i3 1.022 -1.261 31.000 15.000 0.000 0.000 0.000
14 1.008 =2.445 24.000 12.000 0.000 0.000 0.000
15 0.999 -3.229 T0.000 31.000 0.000 0.000 0.500
16 0.830 -3.990 55.000 27.000 0.000 0.000 0.000
i7 0.983 -4.366 78.000 38.000 0.000 0.000 0.000
is 1.007 -1.884 153.000 &€7.000 0.000 0.000 0.000
Ig 1.005 -6.074 75.000 15.000 0.000 0.000 5.000
20 0.983 =4, 758 48.000 27.000 0.000 0.000 0.000
21 2.977 -5.411 46.000 23.000 0.000 0.000 0.000
2z 0.980 -=5.325 45.000 22.000 0.000 0.000 0.000
23 0.978 -6.388 25.000 12.000 0.000 0.000 0.000
24 0.969 -6.672 54.000 27.000 0.000 0.000 0.000
25 2.8975 -6.256 28.000 13.000 0.000 0.000 0.000
26 1.015 -0.284 40.000 20.000 86.939 2T7.892 0.000
Total 1263.000 &637.000 1275.815 580.396 25.000

Total generation cost = 15447.72 £/h
14


http://epprjournal.ir/article-1-1234-en.html

[ Downloaded from epprjournal.ir on 2025-12-03 ]

VFoF Hlgy /1 oyladd /) 693 / (6pl (5)2)40Uy Lg)l.‘\i'iwL.g.w sloyiogn doliLad

[N-owew) &l $L5Y o b,y 3 ode] Cawddy @l:.‘lo Joaz

(1580 W 5 O e S5 Al

FFV/#A14 P1

AAVARAZN P2

YHY/EADA P3

VFA/AFY P4

90/ OANF Ps

N7 D P26
\YVO/A (MW) 45 ¢ sazen
VYAV HY

VOFFV/VY S7h) JS s e

Copuilum b 5 S2le3T (1 Y.F
rpdifwuwswuutw,jwuwst\w\“ﬁ,) s ol b
e 3 Mo 1y b S s b SU SR e eemer 5 1 S e
e 3505 A3 MEe ax 5 Lyls s s 5 655 2y ST e 35 IS S e e
S oS o b sl (b sl 25, CCD Y SIS blei oo Jool 1y s
Ol jn (Sl o 3 ol 0l bzl Slisbo3T b (5l OT 31 gy ol 5o & ol
Om 3 Ll on Sl e 5 gy 2 (1 B) (62555 Glo it 4 o 1 S ol
ocins OLES ¢ gite jle 5 b it odtes alafy oins LS ¢ St ylie L7 115 14 6 V-

el oS alasl

Dimmater

hickne

o8
o.7
0.4
0.2
0.1

o

0.1
0.3 i
0.4

0.5

0.7

0.8

Mans Max Von Mises Str oad Multipler Frequency

Sensitivibies

it Peramaters

f‘,lc QSL“}‘.':"‘ [—— Lac,‘.la,m,u‘m é.‘|53 C,.,.'...al...:- J.:J:d’ A Jg.:,

! -Central Composite Design

vy


http://epprjournal.ir/article-1-1234-en.html

[ Downloaded from epprjournal.ir on 2025-12-03 ]

VFoF Hlgy /1 oyladd /) 693 / (6pl (5)2)40Uy (S)I.\i_uohw sloyiogn aolibasd

1
=
0.6

04
0.2

0.1

€1
02 Diameter

0.4

)
-0

Max Von Mises Stress

Max Von Mises Stress

Diameter
Thickness
Frequency
Load Multiplier

&
g Thickness
-1

Mass

Frequency

Load Multiplier

o795 5 5399 (Fused i sle ¥ JSB

n o DL 1y (b (slaite 4y o a3 gdomn 5 Ol gl 57 Sl ot (1) JSC
gasia (V) JSba o 5 ool ol (o) a3 gdoms ol 5 5 3 w6 (61 ol oot
@,J,Mw;m(w)‘}g..u,\;ga.udud,)j@u&;,s:,;‘u,,;uﬁswl
s o) 53 8 ol O lte o 5lo S0 Krner o il das o O 1) o gla s & 5
5 s ite SlSS  sazme plp 0 g 5 o sliad 87550 0 edalin Ll D P 5 o P Juls
SMel L3 513 ) Ceta b) (it 03l 3 o Wloks pasmia (s3ude b el 1 oIS o el ml 5
odins O (55 a5 558 Cute slael 5w sSCme dlasly ockins 0Lt (K0, ST 5 518 e
Sols Kiden 4 it 5345 Coal fmn ) 4 ABL S s ol p s it dai
.J;)‘bd%;:%‘};ﬂ“@x.&:ﬁ}b@&i.Ml{ﬁdf)k)”d‘)ﬁ%f}&)‘)df&f
S 5ab Olen 3,13 (6 S T Sooen acd 35 b ite 815580l )l e le ol 3

.J)\b&lf}é})ﬂbjgt‘w%@wj@c::;@ainuﬁ

vy


http://epprjournal.ir/article-1-1234-en.html

[ Downloaded from epprjournal.ir on 2025-12-03 ]

VFoF Hlgy /1 oyladd /) 693 / (6pl (5)2)40Uy Lg)l.‘\i'iwL.g.w sloyiogn doliLad

AR Sl 5 5,8 s O
Sl 88 a5 55 L lay 515 o 58T Ol s3lal w5 dadgn sladas sy cnl 3
5 SIS sla gy Sl eslimal b 581 015 gl w0 el ol odd el G g
S35 o plail aey nl 53 & glatag 5 Sl A3 8 1l atbee O poay ik g
5 3,8 4l p3Y 558 5 hudse b L) Sosen olasl miS (SRl ) 03 A3 8
A 55 L ST 015 olasl w5 abs b osls o8 BIEY (o b by Jeade sba e
i 3y 3 o3l b (DAl Ol 5n 5 s 53 U3 pan 5 A5 015 A g 39 38 o8 5
Sl b e (5313 20 4 32 S (3l Jolom OT s &7 25 5715 () 2550 51 5N
Ol s3basl w55 dhs o 3 53l 025 S QU5 il ) shatess (ol 0d S5 543

Mb@&)cflb&bi}'{@b d“}:v{-‘h‘_mﬂ‘au oJW‘@@jﬁ?W‘)\ c}:';§|

Sran By ap S G168 4 ds S e J2ash ol 53605 03 LUl 5 LTS

by Ko Ol ol 1,

3 e 5 Gl Slles 55 fpdr 2 8 3 e Ol dig) 03 4058 b s iy 2 -
D10y ol 4 S (61 po e Mg

5313 oYL OT e 5 03905 (g5l ol 1y Sl 8L Lay 515V oy b golgiden s
..m)ljsju;.ubmtf,,gjg,.\swmsudugﬁ,;bmt,:

5B I3 s 2050 OT O e 5 G M5 AT slaeis o pla sy ol 53 oMo =
i Sl 0T ouias 0L g3 5l ol gl ol 03 § Lt 0T 53 350 Jalge oS
Do gy Bl 5 OT Sy pde g e Jalse 3 ool 5 (S 5 uip PA
Bls A e By AT slawsa 5o J3e Jalse plad ¢ hagly (8L die 53 32
348 o 53 03505 S e sl 2l 8l iy ) e S o s fr 50 2l 5 03 8
2>l oys 8 adly e A T3 slaan o Jalse 51 (S e pies L lalllas
S Sl o ok onls 0L L (ool 5 5 slaay ja (5le gy (21§ s (V) Jsir

IYF


http://epprjournal.ir/article-1-1234-en.html

[ Downloaded from epprjournal.ir on 2025-12-03 ]

\FoF lg /N A)lmffs /N 0593 / (5))"' (S}Q)MU)..) 9 Lgﬂ.\i'ing.w (SLQ:Ua.\.Q:9)J aoliad

2yl
b shgy sabos b duslite 9 S35 by, bk sobasdl 595 anjo gulis VY Jodor
($/h) <o3m o it (S/h) Lo a2 ($/h) w3 n 8 23
\PVF VY - VOFFV/VY S8 e

JEJJJ..Al.é.rT)‘Ba.l‘)J6}J‘f@jﬁfﬁJJLQ‘j¢\))m‘y L‘ﬁ‘)}b-\jﬂéﬁ‘)‘d-’uﬁ
PRSI P ,:p,l}n@olj:@dzﬂtfdm%w;\.;}gwm\.:
55 oslinal o 5 15 53 B 2 mae 5 g5 0315 A 5 sl gioms 5305 5l Lt ol p3 -
A 315 5 s Sutal 5 Oliabsl Sl (Slacy s soms f s (15 355 Ol 0 al] 5
s 5

A5 0L Ol e sl Sl palr 5 oS Hlias Ll 5 ol A 5 (oLl 4y 5a (g5luaaS g -
ooty Jaswe S 3 (S IT oolamsl gladn 3o 53 5 sn Julye 51 S0s (SO dsb ladsly
ool o sl 3B g )t 5 5 il b L TS0 ol (5551 A g

L1 Slang Sldhas 55 S ablol dee 558 4 5 1) ba el Sy A8 0155 o0 e Il 61 -
s plonil 5 lad ol 3 8 i s

Dl i le ST Slades ol baslgiin

ﬂ)};))f@)%c.\.ﬂow\i:_}fu’l}@ﬁcg)yQ&A}};J\)J@bjydhﬁi;ﬁ—
S DB g g andllan sy m i e s 5 (53955 Sy 5o a

@TQLL_.E:J):“L::-\:,;LBJ..@W)Lj@jéhgﬂw&»mwﬁ:ucﬁ)}ldlﬁ—
S5 5 s Jol oo 3 (K 05 & o S s ile 6 K05 Jul e 35 5 0 sl
3,8 5

Yo


http://epprjournal.ir/article-1-1234-en.html

[ Downloaded from epprjournal.ir on 2025-12-03 ]

\FoF lg /N A)lmffs /N 0593 / (5))"' (S}Q)MU)..) 9 Lgﬂ.\i'ing.w (SLQ:Ua.\.Q:9)J aoliad

sy 5 s a5 (S 3 IT O man lelye ¢ ha s (Sl de 3338 e slgiiy -
bl I S e ) B 5 O b Sl e s 23 (e s

cl:.c

ol Jbe S5O )bl g, S8 Lgﬁ;:f Ale (WD e dasus (63 2 g0 (Sl

Slata sy a8 5 3 diatiga (5K Gllia (651 iy S ke (81 Sobakir

YooV e A ol (6,8 e o 5

g';i)}i“ S &I (VP Y) e s 6 2dlas 15T ¢ 3537 s ¢ g (6318 dazes Oliaiw

A e s 53 3l o pite Sl eslinal Lt pa SbaSd (luiing: ¢l (o 5 (WIS

G2 Fe Ll Y.0I RN B 5 Lo (55 0 5 LS g0 41 (S5 51 0 53 Sla gt 5 iyl

R A

Cola Y Jgb 53 ol 5,5 i 5 (sl ls Conds a5 505406 (VP2 ¥)3 pasman (6 3l 031

o)led Ol 21 B g Cms (S5 0 5SS (G013 po g 5 U 5 Slaa ja el g s als

YA-0F ewd))

N oslinal b sV Cxis 53 (6551 Sy ke Sla Sty (b3 NFY 2l a5 o3 g ¢ ol

e\ oled . pwdige 5 (B 53 63, slatash g5 e laeki asffrw sl s,

A=\

\v#


https://ieijqp.ir/article-1-963-fa.pdf
https://ieijqp.ir/article-1-963-fa.pdf
https://ieijqp.ir/article-1-963-fa.pdf
https://ieijqp.ir/browse.php?a_id=978&sid=1&slc_lang=fa&ftxt=0
https://ieijqp.ir/browse.php?a_id=978&sid=1&slc_lang=fa&ftxt=0
https://www.noormags.ir/view/fa/articlepage/2060050/%D8%A7%D8%B1%D8%B2%DB%8C%D8%A7%D8%A8%DB%8C-%D8%B1%D8%A7%D9%87%DA%A9%D8%A7%D8%B1%D9%87%D8%A7%DB%8C-%D9%85%D8%AF%DB%8C%D8%B1%DB%8C%D8%AA-%D8%A7%D9%86%D8%B1%DA%98%DB%8C-%D8%AF%D8%B1-%D8%B5%D9%86%D8%B9%D8%AA-%D9%81%D9%88%D9%84%D8%A7%D8%AF-%D8%A8%D8%A7-%D8%A7%D8%B3%D8%AA%D9%81%D8%A7%D8%AF%D9%87-%D8%A7%D8%B2-%D8%B1%D9%88%D8%B4-%D9%87%D8%A7%DB%8C-%D8%AA%D8%B5%D9%85%DB%8C%D9%85-%DA%AF%DB%8C%D8%B1%DB%8C-%DA%86%D9%86%D8%AF%D9%85%D8%B9%DB%8C%D8%A7%D8%B1%D9%87-%D9%81%D8%A7%D8%B2%DB%8C
https://www.noormags.ir/view/fa/articlepage/2060050/%D8%A7%D8%B1%D8%B2%DB%8C%D8%A7%D8%A8%DB%8C-%D8%B1%D8%A7%D9%87%DA%A9%D8%A7%D8%B1%D9%87%D8%A7%DB%8C-%D9%85%D8%AF%DB%8C%D8%B1%DB%8C%D8%AA-%D8%A7%D9%86%D8%B1%DA%98%DB%8C-%D8%AF%D8%B1-%D8%B5%D9%86%D8%B9%D8%AA-%D9%81%D9%88%D9%84%D8%A7%D8%AF-%D8%A8%D8%A7-%D8%A7%D8%B3%D8%AA%D9%81%D8%A7%D8%AF%D9%87-%D8%A7%D8%B2-%D8%B1%D9%88%D8%B4-%D9%87%D8%A7%DB%8C-%D8%AA%D8%B5%D9%85%DB%8C%D9%85-%DA%AF%DB%8C%D8%B1%DB%8C-%DA%86%D9%86%D8%AF%D9%85%D8%B9%DB%8C%D8%A7%D8%B1%D9%87-%D9%81%D8%A7%D8%B2%DB%8C
http://epprjournal.ir/article-1-1234-en.html

[ Downloaded from epprjournal.ir on 2025-12-03 ]

VFoF Hlgy /1 oyladd /) 693 / (6pl (5)2)40Uy Lg)l.‘\i'iwL.g.w sloyiogn doliLad

Abera, Liya.a.,Surbeck,Q,C.Mc¢ kay,S (2024). Lifecycle cost and benefit
analysis for parcel-scale implementation of green storm water infrastructure.
Sustainability. Article in press.

Ahmad, W. Salman, S. Imran, M. Agha, M. Moazaam, M (2024). An
inventory-based integrated model of a hybrid electricity supply chain for
sustainable  electricity  storage management. Journal of Energy
Storage,83.https://doi.org/10.1016/j.est.2024.110746

Costella, O. Kent, M. Kapacek, P(2019).Cost-Orientation Maintenance
Engineering: Case Study of an Irish Manufacturing Plant. IFAC-Papers On Line
. Vol (52) , Issue (25) ,pp.409-414.

Geiger, M. Knoblach, J( 2004). cost estimation of sheet metal parts with neural
networks, Proceedings of the 5th International conference on sheet Metal: She
Met’ 97, BelFast, pp. 69-78.

Hao, X. Qiu, Y. Li, Y. Yang,X(2026). MSTFormer: A novel long-term time series
prediction model for electricity consumption in the cement calcination process.
Chemical Engineering Science.320. https://doi.org/10.1016/j.ces.2025.122696
Li, R. lu, Y. Guo, Y. Zhang,C(2026). Optimizing regional hydrogen energy
layout with cost variations in renewable hydrogen production under electricity-
hydrogen-carbon coupling. Renewable Energy.256.
https://doi.org/10.1016/j.renene.2025.124054

Lu, X., Li, H., Zhou, K., & Yang, S. (2023). Optimal load dispatch of energy
hub considering uncertainties of renewable energy and demand response.
Energy, 262, 125564. https://doi.org/10.1016/j.energy.2022.125564

Luo, H. zhang, Y. Gao, X. Liu, Z. M, X. Y, X(2024). Multi-scale electricity
consumption prediction model based on land use and interpretable machine
learning: A case study of China. Advances in Aplied Energy.pp.16.

Khan, M. O.Kirmani,Sh.Rihan,M(2024). Impact assessment of electric
vehicle charging on distribution networks. Renewable Energy Focus. Vol.50.
https://doi.org/10.1016/j.ref.2024.100599.

Mateen, A.Wasim,M.Ahad,A.Ashfag,T(2023). Smart energy management
system for minimizing electricity cost and peak to average ratio in residential
areas with hybrid genetic flower pollination algorithm. Alexandria Engineering
Journal.Vol.77.pp.593-611. https://doi.org/10.1016/j.a¢j.2023.06.053.

Panabhi, H.Sabouhi,F.Amiri,Ali.Ghaderi,S.F(2024).A data-driven
optimizationmodel for renewable electricity supply chain design. Renewable
and Sustainable Energy Reviews.202.

Xue, Y. Guan, S. Jia,W(2025). PMformer: A novel informer-based model for
accurate long-term time series prediction. Information scinecs.690.
https://doi.org/10.1016/j.ins.2024.121586

vy


https://doi.org/10.1016/j.est.2024.110746
https://www.sciencedirect.com/journal/ifac-papersonline
https://doi.org/10.1016/j.ces.2025.122696
https://doi.org/10.1016/j.renene.2025.124054
https://www.sciencedirect.com/journal/renewable-energy-focus
https://doi.org/10.1016/j.ref.2024.100599
https://www.sciencedirect.com/journal/alexandria-engineering-journal
https://www.sciencedirect.com/journal/alexandria-engineering-journal
https://doi.org/10.1016/j.aej.2023.06.053
https://www.sciencedirect.com/journal/renewable-and-sustainable-energy-reviews
https://www.sciencedirect.com/journal/renewable-and-sustainable-energy-reviews
https://doi.org/10.1016/j.ins.2024.121586
http://epprjournal.ir/article-1-1234-en.html

[ Downloaded from epprjournal.ir on 2025-12-03 ]

VFoF Hlgy /1 oyladd /) 693 / (6pl (5)2)40Uy Lg)l.‘\i'iwL.g.w sloyiogn doliLad

Wang, G., Gao, Y., Feng, J., Song, J., Jia, D., Li, G., Li, Y., & Vartosh, A.
(2023). Optimal stochastic scheduling in residential micro energy grids
considering pumped-storage unit and demand response. Energy Strategy
Reviews, 49(August), 101172, https://doi.org/10.1016/j.esr.2023.101172
Yang, S. X., Nie, T. qi, & Li, C. C. (2022). Research on the contribution of
regional Energy Internet emission reduction considering time-of-use tariff.
Energy, 239, 122170. https://doi.org/10.1016/J.ENERGY.2021.122170

Wang, Y. Zhen, J (2024). Regional electricity cooperation model for cost-
effective electricity management with an emphasis on economic efficiency.195.
https://doi.org/10.1016/j.enpol.2024.114383.

Zhou, Y. Lin, B(2024). Exploring the fiscal context of electricity consumption
in China: Does the Chinese-style fiscal decentralization matter?, Journal of
Environmental Management.pp.371.

WA


https://doi.org/10.1016/j.enpol.2024.114383
http://epprjournal.ir/article-1-1234-en.html

[ Downloaded from epprjournal.ir on 2025-12-03 ]

VFoF Hlgy /1 oyladd /) 693 / (6pl (5)2)40Uy Lg)l.\iuol.wu sloyiogn doliLad

Slack

1

(=)

18-

_>.3
2 E—_I
~N
Lo [Tl 7
S
Pl . 13
i 6 7 4
f—_—-
o
S Ju ’T‘
~ N
9 I 12 I 14
I — 19l 10
11 25 [
23 I 24 15
——1—22T—L—20
21
|
w11
¥4

16


http://epprjournal.ir/article-1-1234-en.html
http://www.tcpdf.org

