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Lagrangian Relaxation with Self-Adaptive Differential

Evolution Algorithm for Unit Commitment

Academic Year 2014
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Ms. Chutipa Reungjit
ABSTRACT

In this project, the Lagrangian Relaxation (LR) combined with Self-Adaptive Differential
Evolution Algorithm (SaDEA) method (LR-SaDEA) is proposed for solving unit commitment
(UC) problem. A graphical user interface (GUI) is applied to this program for easy to use. The
unit commitment problem is formulated as the minimization of a performance index, and consists
of several equality and inequality constraints that are power balance, spinning reserve, generator
limits, minimum up time and minimum down time. However, transmission line losses are not
considered in this research. In this project, a Lagrangian Relaxation with self-adaptive differential
evolution algorithm for unit commitment problem is demonstrated via the analysis of 10 units test
system with 24 working hours. A detailed comparative study among the Lagrangian Relaxation
(LR), genetic algorithm (GA), Lagrangian Relaxation and genetic algorithm (LRGA),
evolutionary programming (EP), ant colony search algorithm (ACSA), Lagrangian Relaxation
with a differential evolution algorithm (LR-DEA) and Lagrangian Relaxation with self-adaptive
differential evolution algorithm method (LR-SaDEA) is presented. From the experimental results,
the Lagrangian Relaxation with self-adaptive differential evolution algorithm method has high

accuracy of solution achievement.
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Tﬂﬂ“lwvmwmuaﬂm:rﬂ “]Nﬂ%"’lluE]gﬂ‘]JGU’E'Jmﬂﬂﬂﬁ“l/]NTLIEUfNLﬂi@ﬂﬂ%uﬂuh‘h/\huﬁamﬂi’ﬂﬂ 131

= Aa o w Y Y v dy A
T;THJ']'iﬂl“llfJuﬁ'iJﬂ1ﬁmﬂﬂﬂ13wﬁﬁﬂ1aﬂqu1l’lﬂ JU A9

N
Z(Pi) = Pioaa + Pioss (2.15)
=1
We P, dAe masllihiraannmIessudia lviluaTeen i
Poga fo madldihilvandesms

v

Pss o maslvdhgadeluszuy [30No3-2]

a Y ,&’ a { 1 [] o 1
TaednAudafenduvessinuyemasildludyminisneTvanedrnlszvdaszoglu
o w . . A a = . . =
gﬂmmﬁumimmﬁm (Quadratic Function) #30aun13 Ina luiea (Polynomial Equation) %

S 7o a ~ . \ 2
FuanFus 1A NT VIS8 (Smooth Cost Function) iazaunsae 11/

F;(P) = a; + b;P; + ¢;P}

4 [ a £ d v @ 4 o a 4 { .
19 a;, b;, c; fe duszansveslandusarianuieuveuniosdiuiialiiluniesh i

(W9EnIaaTl Ak, 2551)
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2.3 Wugrudnivle3isuiBead agFudane3Ba (Basis of Differential Evolution Algorithm)

I Aa o @ AR = Y1 o a o @

DEA iHu3dannmsvesdanassunuyluiniimsIdmdnlseiaddumsihaunazonde

A o . 3 ax 9 o axAa s = = o W AR =

MIUAATY (Mutation) HUITMsAumImne Tsavinesisusead 11guoane35u( DEA) &
[ 9

WaﬂﬂﬁﬁN”luﬂﬁ}mﬂ‘}J Conventional Genetic Algorithm (CGA) FITTAITNIA099E5NH

Y 1 a 3 U . .. i

Uszmnsvosmsuntyminaduuaz 19na lnnmsaaidenlunisidenyana (individuals) 1@

= '
‘Vlf,:fﬂﬁﬂﬂﬂigsb'”lﬂi!,mﬂ@ﬂﬁ

o [ 9 1 (% S v 1 tdy
TMIVUDUANANUDY DEA N1 CGA uﬂma"lﬂu

9 v
(4 ' =

o { 4 [ 1Y a Y
- DEA M lasasalugannamesnieg vazn CGA o1fdonann1svoans iy

U

ToyaaYgIUADY

& & 5 . o Y ti} A ~ Y
- CGA 181N recombination lun1sd1sdvtazAuyiINuN luvazh DEA 1975
a . A Q v o A ~ 1
W13 mutation N/ UAITUTUMIN TARIAY
< [ v Ao { [ a 1 '
- DEA Wudiuniiivesdianmsiszaunganssuuaazynna (individuals) yaiu
mMayonTeaszrieyananugugnraiu Tuamzi CGA dinsinyimairon log

@ Y
manugnssu’l3

DEA agviauuuvvuiy Iaslslszs1ns P auia N, Tudlszns PO ag
9 A A (] 14 (G) o [ 21; A
Uszneuale auFnieglugidnames X©@ lunaquuueossi G 52¥INTUABUMITINY

a a o J
Yszansnm DEA winwlsznng P© veannmes N, voatlaym

G G G .
PO =[x, x©, xO|i=1,.,N (2.16)

[

' aa 1 aan d a J o IS Y
Taguan Xl.(G) wiiaminu D 4a Wumsidiwesmysiuawan msud ludlam

1o

49! a 4
VYUBYNVWITINIADT D

G G G G . .
X0 =[x, x| i =1 Npsj=1,.,D (2.17)

v
a

2.3.1 MITUNAMISNAY (Initialization)

) 2 ° A g A A
Gluﬂlu@]@ullﬁﬂsuﬂﬂ DEA !iﬂJi]1ﬂﬂ’]iﬂﬁlﬂuﬂﬂ']ﬁlﬂullﬂ]lﬁ}liﬂﬁlu IﬂulilﬁnﬂﬂWi
v
fﬁ‘ﬁuWU?J‘]JLGUG]‘IJ‘LJLLMﬂl@‘]JLGUmﬁN"UENWJLL‘]Jﬂuﬂ”limﬂﬁuimmaw]’s Iﬂﬂélli’)’]_llsl]@ﬁi]‘cﬁg]}@q

: R A 2 , o { 2 ..
aseunguyan Iimneunanganniuldquuilszrinsdaovinilull1disudn (itial

a
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Population) ITagiinuali lomanazgnidenvesdineuilin1auiuaue (Uniform Probability
Distribution) 1A8A1ABULAREAIADUIHITENI Decision Vector 9¢UTAMIAY D 1agsIuIU
o { g 2 1w 2 o . 1 ° A {
awe vl /a5 udumiy N, 91011149941 Function Value voausiazMasuizuau

Fulilg deaunisn 2.18

xj(,iGZO) _ x]min + rand,[0,1]. (xjmax — xjmin) (2.18)

= 1A g a I . Ja .
x.f 0 Fa Aisuduvesnalmes jM voannmesdedssy ith

]
XM, XM Qi ﬂ'”|&5’1qmquqqmmwnwﬁma%j”L AAINY
23.2 mafaaiy (Mutation)
N32UIUN15 DEA %zﬁuﬁummmwﬁmiﬁuﬁﬂsmﬁug@m 3 Tuaoudana i
1991 (Mutation) A50@ 101793 (Crossover) 1taz M3 AAIADN(Selection)iite 17 1415z 105 T

moistudalife PED Taglilsznnslutlagiu PO

A 9 g

Aa o o 4 { .
MINAAFUILEUAUAIIAITMNUANAN DS TN Xig) Taeni =1,2,3, w, Np
o 1 o 4 g’}
ué’ﬁqmmiqmﬁaﬂ Random Vector 91U 3 1INABT (Xyq 6, Xr2,6) Xr3,6) 1Nz HINTAY
v ~ v 1Y o J 9 Y =X ° A o s
aulagnazdo lsinunnaesthruie taiaesmuamiiuauinnnes (Vig+1) 10

o v
ANUAUNUD
Vigt1 = Xr16 + F(Xrz26 — X3 )1 =1,2,3,...,Np (2.19)
4
Yoo X;; fo nnwesihvue (Target Vector)
A a o 4
Vi g+1 A0 VAUNNNKDT (Mutant Vector)
A o a Aa A A ' = L.
F A9 TUIUITINYAIAINLALUAITSHIIN 0 D3 2 (Weighing Factor)
XTI,G'XTZ,G'XT'3,G ﬁ@ Random Vector

Taeit i,71,72,73 € {1,...,Np Juazi £ rl #1712 # r3
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A s & = 1y o = A o I Y a A ds!
MIUAATUUUITUBYAIINU 10 LHUUBILUUN 1-5 uu%znJmmumzmmgﬂmuaw

P 4 < Vo X
Tasaaosy uazuuvN 6-10 Wunuv lviy aatl

an dy J o 9 49! A
DEA1 1u3ﬁlliﬂul’3ﬂtﬁﬂiﬂﬂllﬂﬁQi]%gﬂffi'lialluiﬂﬂﬁMﬂWTVI 2.19

best

O =X, +F(x9 - x$)i=1,..,N, (220)

maX,ngtLﬂunﬂma angaluguiagiiv

9
DEA2 ﬂg‘ldl’)‘ﬁﬂTiﬁNWMﬂéH‘ilﬂ‘]J’J%Lliﬂlmﬂ%!mﬂ@]NﬂuIﬂﬂ Ty ‘VINTL!GEJ‘]JLWTN

J A A A (G) o lllQl @ A
Gllf]ﬂl']ﬂl@]f]ﬁﬁﬂ’l%ﬂﬂqula@ﬂn'l Xrl ATUIN LA ANFTUNITN 2.21

O =xQ+F(x3 -x%)i=1,...Np (2.21)

o

Y
DEA3 51azinnsaauilasinaes laens l¥anuuana1991033 qmmzmm

1 J a § 1 [ {
LmﬂG]'NGllf]\‘ll’)ﬂl@]’f]iﬁh16]5ﬂﬁqmaflﬂlﬂ @Nfﬁﬂﬂﬁﬁ 2.22

v©® = x©@ 4 A(Xéiit Xi(G)) - F(Xr(f) —Xr(g)).i =1,..,Np (2.22)

v Y ’
A galailudniugugiuuy #elaslndvzasa limii Fiieaadiuaudauls

AN

DEA4 1!ﬂTﬁﬂﬂLLﬂﬁQl’Jﬂm’ﬂiIﬂEJﬂWiﬁlG]SﬂWﬂ’JHJLmﬂ@]NGUfNﬁﬂﬁl’)ﬂl@]@ﬁﬁuW%ﬂ ﬁ:'fll

A
Q9NN

AEUNITN 2.23

GO =% + F(XP + X5 - X9 - X9 )i=1,..,Np (2.23)
DEA5 §im3vhanuadioty DEA4 unazuanaeiu Tagnsunusiia an (X,Sg;t) Tu

DEA4 #ennnes dansniguidenun aeaunisn 2.24

VO =x@+F(x + x5 - XP - X ) i=1,..,Np (2.24)
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v Y
DEAG6 Nﬂ1iﬁ1\ﬂuﬂi§’1ﬂﬂﬂ DEAI1 Glumm%’n Mutant Vector HAILUANANNUNITUIL

'
a

P I~ 1 4 { % 1 s o
LNUNNIADS NGNIAD NN (Xr(g),Xr(g)) HuanmesanFnNanganuaA NN INILNINIG

daulas (X9, x (D) faunsii 2.25

i best best

~ [ a @ 1 4 S @
DEA7 Mﬁaﬂﬂﬁﬂ@mﬁﬂuﬂﬂ DEA4 !m*ﬂ%clflg)'jl,’)ﬂl,ﬁ@i 3 nﬂmammaﬂuﬂlumi

U U d'
aaulasnaunisn 2.26

best best

G G G G G &)Y :
y© = x© +F(X< =X -x9 - xP)i=1,.N  (226)

DEA8 1inann13Aaiiouny DEA3 uaA92ANNUATIN DEA3 92AALUIIUYDY

(3

J a H $ [ a J { [ [ {
NNIABITUIFNNANYA AU DEAS 912AALUFIUY0INNNDIAINgNAALLaIfIaunITN 2.27

U

G G G G G G .
O =X\ + (x50 - xO) + F(x - x9)i = 1,...,Np (227)

= o k) o 1 1 [ Ld‘thﬂy 9 ' 4
DEA9 UNITNNIUAAENY DEAS meLmﬂmmumﬁu%z“lsvmiqmaﬂmaiﬁm

s 1 S A
NNWINMUUAITUNITN 2.28

G G G G G G .
V@ =x + F(X0, + X - xP - x$)i=1,..,No  (228)

DEA10 T51zadneny DEAG uaazumu X do XS0 mnnmesdunounii &
AU 2.29
@) _ y(@& (@) G- ; _
VO =%\ + F(XQ, — X{SP)i=1,..,Np (2.29)

d
2.3.3 M3nsealanes (Crossover)

4 [l A Y o ] @
lunszurumsiazaramunuraInnals1iny Mutant Vector Tuguilagiiu Tag
1] 4 (G) . 9 1 @
ATNINNDINAND u;; (Trial Vector) AIIMINTUHNTIUTEYIIN Mutant Vector (V;) N

J 9 ' J 9
nmesihvue X; (Target Vector) Iagaunsamainnmes naasd ldainaums

6) 2 a i
Vi érand;[0,1] S CRviej =s
v = u,((f) . A g (2.30)

Xj(iG) Tunsaioue

!ﬁi’) u(G)

i = Trial Vector
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‘G(ic) = Mutant Vector
X j(l.G) = Target Vector
] d' 1 dﬂf =S 1
rand; =MNFUIUNT N1 (0,1)
] o a 1 =
CR = Crossover Constant ¥A NI UAVTIUINUDTITLHINN 0 D4 |

' 1A A g o I 1 2 o q ¥
S = A1 Index ﬂ']ﬂﬂ'liqnLa@ﬂmﬂ’llﬂulamﬂ']ujul@]iligW'J'N 1,2,...,.D G]N‘I/nﬁl‘ﬁ

o ' ' a <
Hula'ld eg1arfos 1 W13 1Mo U190 Mutant Vector
2.3.4 M3AaIaen (Selection)

o A 3 @ o < 9 Aan =
ﬂTiﬂ@l,ﬁ’E]ﬂlfﬂuﬂ‘izUﬂuﬂﬁﬂﬂﬁ'i‘i’l’ﬂﬂW@’ﬂ“}JLﬂUﬂi$U’JuﬂWiq®ﬂ1‘(’l I@ﬂﬂﬁﬁﬂ?iﬂ@
= ' ) 4 . o S 9
FeuneunvealanTUUewINAoINAABY (Trial Vector)NUNNAB5 YUY (Target Vector)

A=)

Y s Y1 o Aa A S Y s
ﬂWL’JﬂLGI’E)‘i‘ﬂﬂaﬂﬂiﬂﬂ?ﬂlﬂﬁﬂiﬂ%uﬂﬂﬂ’ﬂ muﬂfuzzmum’mma‘il,ﬂmmsﬂumummwum”hJ

9 H
% =

y g o 3 % { @ 4 Y
%'lﬂuuﬂi]zﬂ'l‘*]f'l(’llug}’f]uﬁ 2 5wuﬁau‘n 3 ﬁ]l.lﬂiﬂnﬂl?ﬂlﬁﬂiiulﬂuluﬂliﬂﬂlﬂﬂﬂq‘ﬂu ae

= 3 o 9 . Y o 2 & = .
l,mumi]uLumi%uﬂi}ﬂquumm%ummi%u@a‘lﬂ LAINMIEINTSUIUNMTNININUAIUDY Stopping

Criteria

v F(US9) < F(x)

(G+1) _
Xi . ©) )
X; 7 Tunsaidue

(2.31)

a s ) = v o a= v @ v . . .

anosisuFead Tigyudanes iy nuuliuaeela (Self-Adaptive Differential
. . a s = = v o A= 2 ' a s
Evolution Algorithm ) Avlivlesi3uiread 1ag¥udanasty uuvl azuana 199 naninesisu
v 9 H 9 9

iFoad 11gdudanessu nuauauassiuuuauaniu liausodioaniugumsieu

. . @ Y o Y o Y gy 1a
Scaling mutation factor(F)fUCrossover constant(CR) 18 v l¥idaeun 14 luvainvate uaas

o = = v W AR v o 9 o = ' Aa P

mesisuFead 1grudanes sy tuulsuanedla szamnsnlivulasunmsiimesaruguy

H 4 H
F nu CR I8 sz Id Idmdmeuivainnarennniu Tagaiuannazsiimsmuasieniioy
o 1 1 1 o 1 § o a 4 1
i 14 wu F 0g324119 [0.5,1.0] Tmm”lﬂuﬁ"m1ﬁu1mmm&;uw1immai F uag CR 9y

Tugra 0991
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o 1 a 4
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A 4
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Y] U o a 4 = = o [ AaR
M398149 m‘iim\‘ﬂu"llflx‘]ﬂ‘l/dlﬂl\l@iLiul%&m@T’Jg%uflﬁﬂﬂi‘ﬁn (DEA)
Sy w I8
Trilandn Jngilse da(Objective Function) :
f(X)=x1 + x5 +x3 + x4 + x5 + x5 + X7 + X3
:’J d' [ a o"d’
YHADUN 1 mwuﬂwwmmaiﬂ%’ﬁluﬂﬁmugu

d' v A P
139N 2.1 LLﬁﬂ\‘lﬂTWTiﬁJW]@iﬂi‘lﬂufﬂiﬂTUﬂ‘ll

Snaudlsnanua

(Decision Parameter,D) i
uuilszanng

(Population size,N,) g
Scaling mutation factor (F) 0.7
Crossover constant (CR) 0.6

Wneme: N, A5NAIINN D ineiiunuvaInagveminey

v
U

d‘ o s Y ~
VYUABUN 2 NINTT Initialize ﬂigqf'lﬂ'li P alggun1in 18

M99 2.2 1aaIAIN 1aa1nN3 Initialize 15291915 P
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Parameters/Individuals Individual 1 Individual 2  Individual3 Individual 4

Individual 5

Parameter 1 (x4) 0.95 0.57 0.18 0.92 0.6
Parameter 2 (X3) 0.43 0.88 0.29 0.87 0.79
Parameter 3 (X3) 0.38 0.93 0.99 0.65 0.28
Parameter 4 (x,) 0.78 0.74 0.86 0.47 0.34
Parameter 5 (X5) 0.64 0.81 0.39 0.38 0.56
Parameter 6 (X¢) 0.55 0.66 0.42 0.82 0.93
Parameter 7 (x7) 0.71 0.59 0.56 0.21 0.86
Parameter 8 (Xg) 0.82 0.28 0.8 0.33 0.33

Fitness f(x) 5.26 5.46 4.49 4.65 4.69
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I Sy W s
Ta# Fitness Function NAD WQﬂ‘b‘U?@Iqﬂizﬁ 3A(Objective function)

(4 v
v =S A

&) .
YUABUN 3 1ADN ﬂm%ugi’ﬂmma(target vector,l) 1182 random vector(r1, 72 1ag r3)
v Y v v 1
nndsznmshavudyuluduneui 2 Tash i, 71,72 uag r3vzdesedlu {1, ..., N, } uaz

v Y
i =711 #12 # r3 luntuseziaen

H s
ﬂ]iNﬁ 2.3 Llﬁﬂ\‘]ﬂﬁlﬁ@ﬂﬁ\‘lﬂ%ul“ﬂﬂ’iiﬂﬂua% random vector

v
(Y4

L 1
rl 5
r2 3
T3 4

i 9} .
ﬂ"li%iﬁ 2.4 LFAANINANITE TN mutant vector “H%E]ﬂiﬁﬂiluﬂﬁ mutation

A o ) i Yy o ~
VUADUN 4 NIN1T 11 mutant Vector(Vi G )Iﬂﬂi%’ﬁﬂﬂﬁ'ﬂ 4 hlﬂWﬁﬂQ@"liNT] 24

X1 X2 Xr3 X2 = Xrz3 F(Xp2 = Xp3)  Xp1 + F(Xp2 — Xi3)

Parameter 1 (x4) 0.6 0.18 0.92 -0.74 -0.518 0.082
Parameter 2 () 0.79 0.29 0.29 -0.58 -0.406 0.384
Parameter 3 (x3) 0.28 0.99 0.99 0.34 0.238 0.518
Parameter 4 (x4) 0.34 0.86 0.86 0.39 0.273 0.613
Parameter 5 (x5)  0.56 0.39 0.39 0.01 0.007 0.567
Parameter 6 (Xg)  0.93 0.42 0.42 -0.4 -0.28 0.65
Parameter 7 (x7)  0.86 0.56 0.56 0.35 0.245 1.105
Parameter 8 (Xg) 0.33 0.8 0.8 0.47 0.329 0.659

Fitness f(x) 469  4.49 4.65 . . 4.578

[
U

Tumeuil 5 11113 crossover Taaldaunisn 230 guandteonimiemnua CR

v v ¥ q9 Yy o 1
%1800 mutant vector (l/]'.(iG)) Suennniuliiaen target vector (Xj(l.G))) 32 Idnanannsnan 2.5
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Target vector Mutant vector Trial vector Random(0,1)
Parameter 1 (1) 0.95 0.082 0.082 0.43
Parameter 2 (X,) 0.43 0.384 0.384 0.15
Parameter 3 (x3) 0.38 0.518 0.38 0.78
Parameter 4 (x4) 0.78 0.613 0.613 0.44
Parameter 5 (X5) 0.64 0.567 0.64 0.91
Parameter 6 (X¢) 0.55 0.65 0.65 0.27
Parameter 7 (X7) 0.71 1.105 0.71 0.66
Parameter 8 (xg) 0.82 0.659 0.659 0.35
Fitness f(x) 5.26 4.578 4.118 -

v
U

TUABUN 6 11NITAAIADNTLHIN Target vector N1 Trial vector 1ABNIFIABNAITN

A o v A4 A . a1 o oA 4
NGF\MPAGEY LW@ﬁﬂllﬂﬂﬂﬂiz%"lﬂﬁgu&]ﬂ]lﬂ 1u%u%3tai’)ﬂ Trial vector LW’iWﬂJﬂWH‘V]quﬂ

Fitness Function A ANA1I f(x)

M99 2.6 uanaszmmsTugun 2

Parameters/Individuals Individual 1 Individual 2

Individual3 Individual 4

Individual 5

Parameter 1 (x4) 0.082
Parameter 2 (x;) 0.384
Parameter 3 (x3) 0.38
Parameter 4 (x,) 0.613
Parameter 5 (X5) 0.64
Parameter 6 (Xg) 0.65
Parameter 7 (X7) 0.71
Parameter 8 (xg) 0.659

Fitness f (x) 4.118
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3 Jd o T a J 1
MPUANINFUA NN T LRAZMNITIURNDTAN

A 4

a519nquilsz3n1555uAU (Initial Population)

AUIUNT Dual solution (q*)

AU Primal solution (J*)

fUIUNT Relative Duality Solution (RDG)

RDG < A1NADINI

" Tailay

v
N1INAENUT (Mutation)

\ 4

9 v
NMIVIUTIYNUT (Crossover)

¥ A\ 4

MIfaden (Selection) AUMTATUIN

4‘ 9 a a o YA AN I o 1 v ada 4 =\
5‘1]7] 2.3 ﬂWiLLﬂﬂﬂJﬂWWﬁ‘ljuﬂﬂﬂﬁJMﬂluuﬁiﬂﬂi%’f]ﬁa"lﬂi”lwilmﬂL"“]iGD"L!i’JZJﬂﬂ?ﬁﬂﬂlﬂﬂiliul%ﬂﬁ

'

=2 ) (% AR
9 1795 udanaI o



30

U

Y] | o ad i v 1 ada d = = Y
2.4.1 MIBYIINTITIATIUIUVIIIFTAINININDILUANLB B HIIN mﬁﬂﬂawmmumﬂaahg%u

% A
9aNdItN
) dy a A a v A o A 9, 1 A
ﬁ\‘]ﬂ“]flli'lﬂ'll“]ff]LWﬁ\‘]Lm&QE]uh]ﬁUWﬂﬂell@QLﬂifNﬂ'lLuﬂUlV\IV\hﬂJE]\Hmﬁglﬂ‘if]\i

Fy = 850 + 9P; + 0.001P? $/hr 200 < P; < 1000 MW Ty pminwup = 7, Timindoen = 2
F, = 600 + 8P, + 0.002P $/hr 150 < P, < 850 MW Ty inup = 3, Tomindoen = 2
F; = 550 + 9P; + 0.002P $/hr 100 < P; < 750 MW Ty minup = 3, Tomindoen = 1
Fy = 600 + 8P, + 0.004P7 $/hr 100 < P, < 650 MW Ty inup = 2, T mindoen = 2
Fs = 500 + 7P5 + 0.008PZ $/hr 80 < Ps < 500 MW Ty minup = 2, Tomindoen = 1
Fg = 400 + 6P + 0.005PZ $/hr 50 < Pg < 400 MW Ty minup = 2, Timindoen = 1

F; = 400 + 9P; 4+ 0.006P7 $/hr 20 < P; < 350 MW Ty minup = 1, Timindoen = 1

anuaesms i 8 1 Taeaudidu 900, 800, 1000, 1300, 1250, 1800, 3000, 2000 MW

AUMITTINIAUNY

q) =

T N
[Fi(Pit) — A¢Pic] - Uie + ST Uie + A¢Ppy
t=1i=1

11

N

dq(A)

TzPDt_ZUitPit
=

Mruan A Guduminy 2 Tae Tuseun 1 WSewaiioudilitinisoeIvanse Wi
Y

NINNAILAY azyinssua A

29D 0090 19 o« = 0.01
329D 000 9% @ = 0.002
oA
t=1 A, = 2 +975(0.01) = 11.75
t=2 A, =2+ 950(0.01) = 11.50
t=3 A3 =2+ 850(0.01) = 10.50

t=4 A4 =2 +800(0.01) = 10.00



t=5 As =2 +900(0.01) = 11.00
t=6 A¢ =2+ 1350(0.01) = 15.50
t=7 A, =2+ 1850(0.01) = 20.50
t=28 Ag =2 + 2350(0.01) = 25.50
msAuiga Tiihues generator #7150 1 Wanua 8 $1Tua
dq(1) 09(850+9P; + 0.001PZ — A,P;)
= =94 0.002P, — A
oP, apP, + Lo
v 2 Ae=9
WU Py = o.i)oz

d‘ 9 o w Y o A A
AI19N 2.7 meﬂlayamm]h/\h/\lmazﬁmuzﬁum Generator 19N 1 591UN 1
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t Py Ui F(P) — APy
1 1375 1 -900

2 1250 1 -650

3 750 1 -2337.5

4 500 1 -4400

5 1000 1 -150

6 3250 1 -4650

7 5750 1 -9650

8 8250 1 -14650

o o w Y o A A g}/ )
ﬂﬁﬂWu’Jﬂ!ﬂWaﬁulWV‘héU@\‘] generator AN 2 39UN 1 NINUA 8 RLETN

9 q(2) _ (600 + 8P, + 0.002PF — A,P,)

= 8+ 0.004P, — 1,

oP, P,
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d‘ 9 o w Y o A A
M1319N 2.8 LLﬁﬂQ"U@yjaﬂ’lﬁ\‘l]‘lww'luagﬁﬂ'lugﬂlﬂﬂ Generator #1911 2 39UN 1

t P, Uf F(P,) — AP,
1 625 0 -571.875

2 583.333 0 -420.483

3 416.667 0 79.1667

4 333.333 0 266.667

5 500 0 -150

6 1250 1 -3607.5

7 2083.33 1 -7857.5

8 2916.667 1 -12107.5

o o w 9 o d' l-ﬂl g’/ o
f‘lﬁﬂWH’Jﬂ!ﬂTﬁ\?LlWWWl@\‘] generator AN 3 59UN 1 NINUA 8 LN

9q(A)  9(550 + 9P5 + 0.002P% — 1,Ps)

=9+ 0.004P; — 1,

9P, P
Ay Py = =
0.004

a 9 o w 9 o A ~
M13194N 2.9 Lmﬂwegamm"1V\I1/\|1l,mzﬁmumm Generator 191 3 39UN 1

t P3 Uf F(P3) — AP3
1 687.5 0 -395.3125
2 625 0 -231.25

3 375 0 268.75

4 250 0 425

5 500 0 50

6 1625 1 -6200

7 2875 1 -6950

8 4125 1 -10700




o o w Y o A A g’/ )
mﬁmmmmm"lwmmm generator AN 4 59UN 1 NINUA 8 ¥ 109

dq(2) 3(600 + 8P, + 0.004P; — A;P,)

=8+ 0.008P, — 1,

P, P,
Wu P, ==
0.008

= v o o Y o A A
19190 2.10 Llﬁﬂ\isllﬂlluaﬂTaQIIWWWLLagﬁﬂWugﬂJﬂQ Generator 19N 4 39UN 1
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t P, Uit F(P,) — AP,
1 468.75 0 -278.90625
2 437.5 0 -165.625

3 312.5 0 209.375

4 250 0 350

5 375 0 37.5

6 937.5 1 -5185

7 1562.5 1 -5835

8 2187.5 1 -9085

o o w 9 o A A ) o
M3muIUEa 1WA generator #7915 50UM 1 Naviua 8 ¥ lug

9q(A) _ a(500 + 7P5 + 0.008P% — A,Ps)

=7+ 0.016P; —
3P, T +0.016P5 — A,
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a ) o o 9 o A 4‘
M9I19N 2.11 Llﬁ'@\iell’t’]ll“ﬁﬂ’la\iulww'luagﬁﬂ'lugmﬂﬁ Generator 919N 5 59UN 1

¢ P Ut F(Ps) — APs
1 296.875 0 -205.0781

2 281.25 0 -132.8125
3 281.75 0 7.8125

4 187.5 0 218.75

5 250 0 0

6 531.25 1 -3750

7 843.75 1 -4250

8 1156.25 1 -6750

o o v Y o A A g}/ )
mammmmm"lﬂﬂwm generator AN 6 IOUN 1 NINUA 8 RIS

dq(1) 9(400 + 6P, + 0.005P2 — AP,
q() _ a( 3 & t6)=6+0.010P6—/1t

P, P,
v 2 Ae—6
WU P, ==
0.010

a ) o % 9 o 4‘
M19149N 2.12 Llﬁ@\ﬁlﬂll“aﬂ’la\iulww'luagﬁﬂ'lugﬂlﬂﬁ Generator 919N 6 39UN 1

t Pe Uf F(Pg) — APg
1 575 1 -1100
2 550 1 -1000
3 450 1 -600
4 400 1 -400
5 500 1 -800
6 950 1 -4200
7 1450 1 -4600

8 1950 1 -6600




o o w Y o A A g’/ )
mﬁmmmmm"lwmmm generator AN 7 I9UN 1 NINUA 8 ¥ 109

9 q(2) _ (400 + 9P, + 0.007PZ — 2,P,)

P, P,
AU P, = =%
0.014

d' 9 o w Y o A A
M13149N0 2.13 LLﬁmﬂJ’ay‘amm"lﬂﬂmazﬁmumm Generator 19N 7 39UN 1

=9+ 0.014P, — 1,

35

t P, uf F(P;) — AP;
1 229.167 84.8958

2 208.33 0 139.5833

3 125 0 306.25

4 83.333 ¢ 358.4833

5 166.667 0 233.3003

6 541.667 1 -2540

7 958.33 1 -2890

8 1375 1 -4640

N15AIUIUAT Start Up Cost

Unit 1 Start Up 0 a%e duiu Start Up Cost =1000X0=0$
Unit 2 Start Up 1 ada faiu start Up Cost =900X1=1900 $
Unit 3 Start Up 1 afs duiu start Up Cost = 800X 1=2800$
Unit 4 Start Up 1 ada fafu start Up Cost=700X1=700$
Unit 5 Start Up 1 ada fafu start Up Cost =600X1 =600 $
Unit 6 Start Up 0 afs fniu start Up Cost =500X0=0$
Unit 7 Start Up 1 ada fafu start Up Cost =400X1=400$

22 1871 Start UP Cost Nanua 3400 $
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MUIUMIAT G (L) NAAUMST

q) =

t

E[Fi(Pit) - Atpit] Ui + ST Uy + /1tPDt

T N
=1 i=1

[F.(P,) — 2,P,] AamwizTsediila

q(1) = 40883.75$

oMl g(1) 12 1aHadns dual solution( g (D) ) #lsilgmaeunuiasaves

Yoy Tasazriimsamiuauae 1 Tasnnsaunsesduia lWthndanuzdle (U, = 1) Tu
v A o o ' ' v Y axa 4 = =
WAaNEUDY dual solution Tastimulunsnelvanseelszndanie sainesiswFead

v W

! ax e o o’td'l,lal 2 = By ) a A o A lrl 9
I'J'ﬁ“b'u@ﬁﬂ@ﬁ'ﬁll LAZUHINAANDIN WD']ﬂéllu@I@uuu’lﬂ”lu')ﬂ!ﬂunu1uﬂ”lﬁ!ﬂuLﬂﬁ@\‘]ﬂ']!fl«lﬂ Wi

U

Auiv3e Tagisend primal solution (J*)
A3AIUINYIAT primal solution (J*)

H 2 gJas a 'l A a v o AR 0
TuaautazlgIsarimesisu¥ead ligrudansisy lunismidiaey lagnis

o ' Y 9| A o a 9 ) o '
ﬂTﬁuﬂﬂWﬂ’JTﬂJ@ﬂﬁﬂTiquﬂlaSGIIEI‘}JL"UGIEUE’)QLﬂi@QﬂTLuﬂ"lWW”I AMNUUITNINITUIN

v
(2

maa lWfh Iaemsguanas aeunazimsdsuamIdegluvenwandimua e lamaslihn
o ' j’ a
winz e xhaunua luaumsiFenane

F(P) = a; + B;P; + v P}

Y '
Tudegail 51z ldmamarmad Iihnmanzauan Tsunsy
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M9 2.14 aoruziasesnuila lWihw,) 8 ¥11ua

t Uy U, Us Us Us Us Uy
1 1 0 0 0 0 1 0
2 1 0 0 0 0 1 0
3 1 0 0 0 0 1 0
4 1 0 0 0 0 1 0
5 1 0 0 0 0 1 0
6 1 1 1 1 1 1 1
7 1 1 1 1 1 1 1
8 1 1 1 1 1 1 1

ms1ah 2.15 amaa Iz avi ldansanlefisudead Tagfusaneisy

t Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Unit 6 Unit 7
1 575 0 0 0 0 400 0

2 550 0 0 0 0 400 0

3 450 0 0 0 0 400 0

4 400 0 0 0 0 400 0

5 500 0 0 0 0 400 0

6 200 150 100 100 80 400 320
7 670 150 100 100 80 400 350
8 1000 320 100 100 80 400 350

o " o w 9, g‘/ o
amaa Iihnsruausiuin primal solution

J7= ) Y[R + (1= Uy )STie]Uie

t ¢

T N
=1i=1
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1 o o Y L&l a a Lﬂ' g’/ < [ 1
Tasunumimas ihasluaumsyomaslumsdumniosmns 8 ¥ Tuesunua Start
Up Cost 3¢ lasimdunulumsidunsossuiia lu#1%3e primal solution 11191 112569.725 $
Y
o v o 1
HATHAINHUNZMUIAUAT RDG

J"—q" 112569.725 — 40883.75

RDG =
7 40883.75

= 1.7534

,é 1 d' Yo A 1 o % ' Y A =2 9 o [
43A1 RDG %"lﬂmmmm Llﬁﬂ031ﬂ1ﬁﬂﬂEl\‘]hlllcl,ﬂmﬂﬂ\‘li]\m@Qﬂ1ﬂ1i‘ﬂﬂﬂ‘iﬂﬂﬂﬂ1ﬂ

v U

A
2.5 nasnneITeenulnIIny

S.A. Kazarlis, A.G. Bakirtzis 6i¢ V. Petridis: Department of Electrical and Computer

. . . ) F o Y o o aw A
Engineering, Aristotle University of Thessaloniki, Greece 1avimsdAnu tazsiinsITeise

[ [

a 4 s A

“A Genetic Algorithm Solution to the Unit Commitment” Taga1u3vetiiingiszeaesiive
o 9 a A o a 9, VoA

Wnduonsmsun lvlyrinisnawnu@mwaiosnuia lih Taemarimuizauan

a o Aa R ao £ dy Y o o v Y _ o

nIzUIUMIIIUANSanos iy TasauIdesuil ldnmsnaass uazdmvauny s lWihdmau

a dg@l awv ! o o asy a o a R o I

100 gHadu i) ragwanmswenunlumsmurammaoy InaedBuuAnoanos Ny HaaNs N

<3 VoA A
lauaasldmunu Nz aungacs.A. Kazarlis, 1996)

Chuan-Ping Cheng, Chih-Wen Liu, 1t68¢ Chun-Chang Liu 1@y sAny11398i309 “Unit

19 @

a 1 s A
Commitment by Lagrangian Relaxation and Genetic Algorithm” TagauIeUL 0 f) Usasniite
o Y A a Y as Aa @ =
wrauemundyminsauwuaseuau IlihTasdsmmanoanesiu lunszusaunisain

A d A’ o a A ° { Y

swasuand otlumsdsulgalszaninmlumsmdiaen fldlunsud ludyminaunu
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' o

o %) v Y o AN Y Aa a A 2 A o 1
WaaW‘ﬁiuﬂqﬁllﬂllsllﬂﬂluﬂnlglslnﬁﬂqﬁﬂﬂ Iﬂ8?11@]9Uﬂqﬂuﬂigﬁﬂ‘ﬁﬂWWLWNNTﬂmu LUBDUIAT

U

[ o any a o a R AN I 4 o a o a KR
NﬂﬁWﬁ1Uﬂ1§W1ﬂ1ﬁﬁlU Tﬂﬂ?ﬁli}utuﬁﬂ’ﬂaﬂﬂi‘ﬂu AMNITNATUANHIYFU UASIAIUANDANDINUY

a3 o { a ° a a
lunszuaumsansunsuandiaiu lagnaailildaeonuinedinismdaeulasdtoman
s A

Y a=s - B ) v Y
aaﬂast11.1ﬂ':izmumsmﬂsnmuaﬂ«mwu llﬂWﬁﬂ‘W‘ﬁ‘V]ﬂV]ﬁﬂ(C.P. Cheng, 2000)
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T. Sum-Im Uag W. Ongsakul & 1ﬂ1’§ﬁﬂ‘]eﬂ‘l/lTJﬁ]EJLifN “Ant Colony Search Algorithm for

[ A o

4
unit Commitment” Taea133eii i 5agsz asmitond ludamns namuduaiea s Tuih
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Q
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A Y Y A Y a 4 o a
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Tihveslse lWflmdsnuanudou Feransnsveswaitlumsmdasuunuvuiu Taslu
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woaua uavilyninsasneliihedslseudalasldiswauar Tlunsud lvdymidy

Y ]
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prandnsvesaSeuiounuisnsoug nafi ldesnuifedsmsud luilaym lasiserandns
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Thanathip Sum-Im 1a¥insAnb1¥1It8i5 04 “Lagrangian Relaxation Combined with
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Differential Evolution Algorithm for Unit Commitment Problem” TaguI01 1 yyA Uszaniie
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(Thanathip Sum-Im, 2014)
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FzgzIA (190U)

o.f.

2557

1.8.

2557

.91

2557

N.4.

2557

B.7.

2557

y.a.

2557

n.N.

2557

2557

1.8,

2557

Hieueiints Iassau

= 9 =
ANHIVDYAN NN B

PONULL WATILH LAz

YsuilgaTsunsu

a31lwa wazdaziiau

TATINUIAINTTY

3.3 HAAITUABUIAZITMIAUTHHNY

dy o = vy a A o A 9 =
TassnuiiimsaneimsudTamimsnurunisaumiesnuiia il Tasnsidiou

I, I @ 1 v axAa
Tisunsy areTd51n3u MATLAB R2014a Iagld15a1n3199 3 uanssusmnuisanmesisu

a A v o as A o a o o =
1wead 19g¥udaneI sy lagindnnsna uazmsmauvedllsunsuawuanaalugili 3.2
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A 9
LTUAU

mvuadoyaveslseIvih, fmuannudesmsleInih (demand) Tu 24 2T,

MUUAAN spinning reserve

v
ﬁ1ﬁUﬂﬁ1ﬂ]UﬂMW1§1ﬁM@§DEA :FCRT1T2
v
Y 1 A g (% J
43191325NINGUEUAU(AINVUAINGTIT, 1)

3

v
MU Py, Uy dvisuinsesiuiia lihunazinses
v

f119% dual solution (q*)

v

wunsessudia lihai v, = 1 nmuiumsnevaneealsendauaass Tug

v
fNUIN primal solution (J*)

v

AUIY RDG

RDG 19801

AMNADINI

N

AVMTNIUY

sUi 3.2 ururaranmsaa Tlsunsy
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Y
AUUUTUNDY mutation, crossover, selection

@Suldeutsgnnsdguainid, A)

A 4

qu [0,11<T2
Tailey
Tailss v A
g-;'m F lny E:hJ CR Iy
) 4 v
@) Ko

v

A

GAH=61)+1

A 4
:B

51U 3.2 unudanannsaalisunsue)
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3.4 Mymruaifym
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E

B LR_DEA_UCProgram
— Power Demand—— — Control Parameter — Conclude Parameter — Unit Commitment Result —CostResut—
Hrd 700 Percent Reserve Number of generations ‘ No. Unitl Unit2 Unit3 No. Fu
Hr2 | 750 et £9 L1 1 : 4 L 1| 1 s
Number Gen. St = E
Hr3 850 i AL LS Qstar 2 2 1 1 0 2 2 143
W4 | 9%0 RD?S‘ 558386.0574 i 3 1 1 z 3 | 3 o
op {
Hes | 1000 St v . S
= 0.0001 s = 1 1 o 14
558386 4563 T i ] v 5 3, 4
Hré | 1100 Number of Gen. MAX 6 ez
i 150 0 Parameter F I o
4 — Economic Dispatch Resuit: 7 7 23
0.341318 e
Hr8 | 1200 Mul(np) T Tl B | 8 8 2.+
Hr9 1300 5 Parameter Cr 1- 74551 - 245- 8 - <[] )
Xmax 0.806273 =)
Hr10 | 1400 m
2 2 435 235 2 — Lambda Result
HA1 | 1450 — RDG 3 458 35 0
T 4 455 333 0 Lambda
Hr12 | 1500 & 365332605 = e
3 455 22 n x 4. -
HrA3 | 1400 F Time i ’ 2 17.0303
Hr14 | 1300 06 63.1222 3 16.3838
Hri5 | 1200 cr 4 15.9655
Hr.16 | 1050 0z 5 |  1a3208
HrA7 | 1000 DG Cury __ Cost Cun - T
3 — Summar st Result—
He1s | 1100 2110 5555"105 et
Hrig | 1200 1 : ; ; ; : : ' : : 553846.4563
Hr20 | 1400 51 : ] FhmsRees = 5.65 ‘T’; Start Up Cost
Hr21 | 1300 ® & e gasd
Hr22 | 1100 e S — Total Cost
ol o0 T = 564 558386.4563
8 @
800 ) &
Hr24 z ] % 5.635}-- —
H— N s e < 563
1 ' ' ' 5 625 ' ' ' H i 5
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Iteration lteration
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M99 4.1 naaawavesn e lunsazsoumsmuadimsumaauasod 1sa Inisuou

100 59U

Iterations Total Cost($) RDG (10°) Time (sec)

1 560647.788 2.29 45.7609

2 561830.7551 3.69929 42.5477

3 561240.4941 8.32109 32.6312

4 560994.4016 3.25 38.5855

5 561992.0296 3.68958 37.9628

6 561240.4941 2.77 45.9136

7 560187.4905 2.090 49.4355

8 559163.0084 5.76 48.0043

9 561240.4941 2.45998 57.4123
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M3 4.1(99) uaaravesa I¥nelumsnan luuaazsounsmulIad M UNIAUAT B

Tsa' T #hd1mau 100 s01

Iterations Total Cost($) RDG (10-5) Time (sec)
10 561240.4941 3.58819 39.3241
11 561240.4941 9.55 30.1046
12 559915.4819 7.34893 30.3228
13 561420.5628 8.36 60.5192
14 560647.788 5.01207 54.4586
15 561240.4941 5.2 38.7312
16 561992.0296 2.28926 35.8544
17 561420.5628 2.63 19.7624
18 561240.4941 8.72 56.7437
19 560647.788 9.27772 49.125
20 560187.4905 6.14917 34.2899
21 560187.4905 4.36195 40.1146
22 561240.4941 5.97 47.3542
23 560616.6741 9.14 29.7187
24 561420.5628 2.42 29.0449
25 560647.788 8.18 54.1331
26 560616.6741 9.62188 44.7123
27 560187.4905 3.43 39.7077
28 560187.4905 9.85482 44.367
29 561420.5628 2.26 32.6656
30 561240.4941 2.19763 50.6608
31 561240.4941 7.07355 34.0475
32 560647.788 8.8 48.3645
33 560187.4905 7.42 35.3359
34 561240.4941 8.71027 60.8426
35 561240.4941 1.53854 40.3591
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M3 4.1(99) uaaravesa I¥nelumsnan luuaazsounsmulIad M UNIAUAT B

T3l #hd1uau 100 s0U

Iterations Total Cost($) RDG (10-5) Time (sec)
36 561240.4941 2.31905 39.1629
37 560396.0806 4.3 41.5966
38 561240.4941 9.28 31.0641
39 561240.4941 2.17 37.7807
40 561240.4941 1.5 45.5257
41 561240.4941 7.37 38.5497
42 561420.5628 6.68 37.1344
43 561240.4941 54 32.1541
44 560187.4905 6.34 61.3318
45 560187.4905 3.7 83.6354
46 561240.4941 2.43 27.3935
47 561240.4941 9.17 46.6287
48 561240.4941 8.64 40.6055
49 560396.0806 1.42 60.2773
50 561240.4941 6.98 48.84
51 561420.5628 7.33 35.7511
52 561240.4941 3.67 59.1069
53 561240.4941 2.33 23.7867
54 561992.0296 6.69 56.4164
55 561240.4941 6.52 32.0681
56 561420.5628 8.64 34.7548
57 561240.4941 8.46 73.7901
58 561240.4941 8.81 47.467
59 561240.4941 6.21 42.7966
60 561240.4941 5.00 37.9953
61 561240.4941 8.75 56.4419
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M3 4.1(99) uaaravesa I¥nelumsnan luuaazsounsmulIad M UNIAUAT B

T3l #hd1uau 100 s0U

Iterations Total Cost($) RDG (10°) Time (sec)
62 561240.4941 6.21 40.9972
63 561420.5628 3.59 65.8417
64 561420.5628 6.56 43.8684
65 561240.4941 3.49 56.3527
66 561240.4941 4.87 49.1378
67 561240.4941 8.43 32.9789
68 560187.4905 9.16 52.0568
69 561240.4941 3.68 42.3815
70 561240.4941 2.55 33.6478
71 561420.5628 6.48 81.3371
72 558386.4563 3.65 63.1222
73 561240.4941 6.9 53.1538
74 560187.4905 1.87 61.4193
75 561240.4941 1.35 34.8853
76 560647.788 9.84 54.0138
77 560187.4905 7.16 37.2612
78 561240.4941 2.14 40.1091
79 561240.4941 1.34 50.0841
80 560187.4905 7.28 48.5686
81 561240.4941 9.66 31.6894
82 561240.4941 6.08 42.9201
83 561240.4941 1.03 49.8909
84 560982.8588 7.16 64.9791
85 559753.2694 9.42 43.7767
86 560616.6741 3.70 50.8105
87 560187.4905 1.81 71.9359
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M3 4.1(99) uaaravesa I¥nelumsnan luuaazsounsmulIad M UNIAUAT B

T3l #hd1uau 100 s0U

Iterations Total Cost($) RDG (10°) Time (sec)
88 561240.4941 6.20 47.2609
89 561240.4941 5.65 38.6265
90 561240.4941 1.74 58.2727
91 561420.5628 7.79 45.5158
92 560396.0806 8.38 40.9821
93 561240.4941 6.37 32.8813
94 560647.788 1.94 57.2167
95 561240.4941 5.04 38.1276
96 559996.8841 6.30 53.2076
97 561420.5628 9.26 21.5151
98 559405.4314 9.19 51.5852
99 560187.4905 4.03 27.8283
100 561240.4941 9.46 51.8278
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M aouzvaunsaanuiiallih 24 ¥2lug

(‘F’JINQ) Unitl Unit2 Unit3 Unit4 UnitS Unit6 Unit7 Unit8 Unit9 Unitl0

1 1 1 0 0 0 0 0 0 0 0
2 1 1 0 0 0 0 0 0 0 0
3 1 1 0 0 0 0 0 0 0 0
4 1 1 0 0 1 0 0 0 0 0
5 1 1 0 0 1 0 0 0 0 0
6 1 1 0 0 1 0 0 0 0 0
7 1 1 0 0 1 0 0 0 0 0
8 1 1 1 1 1 0 0 0 0 0
9 1 1 1 1 1 0 0 0 0 0
10 1 1 1 1 1 0 0 0 0 0
11 1 1 1 1 1 0 1 0 0 0
12 1 1 1 1 1 0 1 0 0 0
13 1 1 1 1 1 0 1 0 0 0
14 1 1 1 1 1 0 0 0 0 0
15 1 1 1 1 1 0 0 0 0 0
16 1 1 1 1 1 0 0 0 0 0
17 1 1 1 1 1 0 0 0 0 0
18 1 1 1 1 1 0 0 0 0 0
19 1 1 1 1 1 0 0 0 0 0
20 1 1 1 1 1 0 0 0 0 0
21 1 1 1 1 1 0 0 0 0 0
22 1 1 1 1 1 0 0 0 0 0
23 1 1 1 1 1 0 0 0 0 0

24 1 1 1 1 1 0 0 0 0 0
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m319d 4.3 uaasraansmas lihveunseaiuiia luihusazgiia

U

na masluihvesnsestudialihoiw) 10 giia

(‘F’JINQ) Unitl Unit2 Unit3 Unit4 UnitS Unit6 Unit7 Unit8 Unit9 Unitl0

1 455 245 0 0 0 0 0 0 0 0
2 455 295 0 0 0 0 0 0 0 0
3 455 395 0 0 0 0 0 0 0 0
4 455 333 0 0 162 0 0 0 0 0
5 455 383 0 0 162 0 0 0 0 0
6 455 455 0 0 190 0 0 0 0 0
7 455 455 0 0 240 0 0 0 0 0
8 455 455 108 20 162 0 0 0 0 0
9 455 455 130 98 190 0 0 0 0 0
10 455 455 130 130 240 0 0 0 0 0
11 455 455 130 130 162 0 0 0 0 0
12 455 455 130 130 162 0 0 0 0 0
13 455 455 130 130 230 0 0 0 0 0
14 455 455 130 98 250 0 30 0 0 0
15 455 455 108 20 250 0 80 0 0 0
16 455 393 20 20 205 0 25 0 0 0
17 455 343 20 20 162 0 0 0 0 0
18 455 443 20 20 162 0 0 0 0 0
19 455 455 108 20 162 0 0 0 0 0
20 455 455 130 130 230 0 0 0 0 0
21 455 455 130 98 162 0 0 0 0 0
22 455 443 20 20 162 0 0 0 0 0
23 455 243 20 20 162 0 0 0 0 0

24 448 150 20 20 162 0 0 0 0 0
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M191 4.4 uaasnama lFnelunmsnaa®)dmsumsmunsealsd i lunar 24 Tue

na (%%ﬂm) Fuel Cost (%) Start Up Cost ($) Total Cost ($)
1 13683.1298 0 13683.1298
2 14554.4998 0 14554.4998
3 16301.8898 0 16301.8898
4 18963.6287 1800 20763.6287
5 19837.7267 0 19837.7267
6 21689.9778 0 21689.9778
7 22760.5478 0 22760.5478
8 24626.1229 2220 26846.1229
9 26308.2153 0 26308.2153
10 28297.3008 0 28297.3008
11 30042.4198 520 30562.4198
12 31433.7648 0 31433.7648
13 28935.5120 0 28935.5120
14 26308.2153 0 26308.2153
15 24626.1229 0 24626.1229
16 22056.3763 0 22056.3763
17 21181.3343 0 21181.3343
18 22932.3343 0 22932.3343
19 24626.1229 0 24626.1229
20 28297.3008 0 28297.3008
21 26308.2153 0 26308.2153
22 22932.3343 0 22932.3343
23 19437.8023 0 19437.8023
24 17704.9280 0 17704.9280
Total 553846.4563 4540 558386.4563
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M3197 4.5 uaaammeaanvesa e lunsnaadisums@unsed 1sa i lunal 24

2134
Results Best Worst Average SD
Total Cost ($) 558,386.4563  561,992.0296  560,944.3325 606.5282
RDG (10°) 3.65 6.69 5.4 2.86
Calculation Time (sec) 63.1222 56.4164 45.1304 12.2262

~ 1A A A A ' o A1 AaaA
V]q@]@gﬂ 558,386.4563 $ ﬂ'lﬂllﬂﬂq@lﬂ@ 561,992.0296 $ Qg ﬂ'll;:]a'lcluﬂ']iﬂ']ugm UATNAN

A 1 19 Ay ¥ = Y a Aa
INATTNN 4.6 NUIN mmayam”lmmmimammnwaﬂmmmuuuiumiwa@ﬂﬂ
6(3

a A oA 1A A a A R < Y 1 ~ ] 9
19.7624 AU ANUINTAND 83.6354 IUIN G]Ni]3L'Hu]lﬂ’Nﬂ1L‘UEI\‘1!,‘]J‘L!3JW]‘§§1U?]§)HGUNQQ
d’ 1 9 a d‘ o =)
L‘L!ENiﬂﬂﬂ1ﬂ1‘§‘ﬂ@a®QEU’E'NNﬁi’nﬂlflQﬁunuGL‘L!ﬂTiNﬁmmm’)ﬁTV]Gl“]ﬂLlﬂﬁﬂWu’Jmllfﬂiﬂigiﬂil

o 9 ' )] = ' 1 o A ' Yt )
Glﬁ]ﬂlflwayaﬂ@uﬂlwgﬁ SEALLANA NI RDGﬂ']ﬂ'J'liJllﬂiﬂiju@’] 1H93991nA1 RDG llﬂllﬂ'ﬁﬁ\j

M319h 4.6 aginanmsmundmsumsauaios Iz Iihnmldmldae lunmsnaaem

nga
Value Best total production
Dual Solution 558366.0574
Primal Solution 558386.4563
Total Cost ($) 558386.4563
Parameter F [0.6,1]
Parameter Cr [0.7,0.9]
RDG (10°) 3.65
Calculation time (sec) 63.1222

v 1 ] Y
INATNGN 4.6 NUIWANTNAABININNANFADINNITIINNITATUIUNINUA 100 TOU

Ao A A

i ldalgaelunmssaadmiumadwnselselilihnangade 558,386.4563$ A1 RDG

3.65 x 10° narlumsduamie 63.1222 i amsimes F iiuizaneglusis [0.6,1]

J a 4 A ] ' K A1 g A A A
LHAagINITINRes Cr mﬁmau@gclmnﬂ [0.7,0.9] #3091 UANANIN@INIAYY
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v v .
ma1ef 4.7 maraSeuiiouveansud ludymiaieisaen

Method Best total production Cost ($)
LR (S.A. Kazarlis, 1996) 565,825
GA (S.A. Kazarlis, 1996) 565,825
LRGA (C.P. Cheng, 2000) 564,300
EP (K.A. Juste, 1999) 564,551
ACSA (T. Sum-Im, 2003) 564,049
LR-DEA (Thanathip Sum-Im, 2014) 563,946
LR-SaDEA 558,368

210015199 4.7 wunlumsmenlsnelumswaadmsumaawnioalsdlwihang
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Unit 1 2 3 4 5
P__(MW) 455 455 130 130 162
P, (MW) 150 150 20 20 25

a ($/h) 1000 970 700 680 450
b (MWh) 16.19 17.26 16.60 16.50 19.70
¢ ($/MW2-h) 0.00048 0.00031 0.002 0.00211 0.00398
T, (hr) 8 8 5 5 6
T,,,.(hr) 8 8 5 5 6
S, (hot start)($) 4500 5000 550 560 900
S.(cold start)($) 9000 10000 1100 1120 1800
T, 4 eare (AT 5 5 4 4 4
Initial state (hr) 8 8 -5 -5 -6
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M3197 1.1 (ML) UdAsTwazBeAneInUToyamsotuila IWdhduau 10 giia

Unit 6 7 8 9 10
P (MW) 80 85 55 55 55
P_. (MW) 20 25 10 10 10
a ($/h) 370 480 660 665 670
b (MWh) 22.26 27.74 25.92 27.27 27.79
¢ ($/MW2-h) 0.00712 0.0079 0.00413 0.00222 0.00173
T,,(hr) 3 3 1 1 1
T,,,,(hr) 3 3 1 1 1
S, (hot start)($) 170 260 30 30 30
S (cold start)($) 340 520 60 60 60
T, 14 sare (M) 2 2 0 0 0
Initial state (hr) -3 -3 -1 -1 -1

M3 n1.2 waasdoyannudeansmas iihlunar 24 5 Tue vag Maimswaadises

10%

Hour Load (MW) Reserve(MW) Hour Load (MW) Reserve(MW)
1 700 70 13 1400 140
2 750 75 14 1300 130
3 850 85 15 1200 120
4 950 95 16 1050 105
5 1000 100 17 1000 100
6 1100 110 18 1100 110
7 1150 115 19 1200 120
8 1200 120 20 1400 140
9 1300 130 21 1300 130
10 1400 140 22 1100 110
11 1450 145 23 900 90
12 1500 150 24 800 80
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function varargout = UCGUI (varargin)
$UCGUI M-file for UCGUI.fig

o\

o

singleton*.

o° oo

o

the existing singleton*.

o\°

UCGUI, by itself, creates a new UCGUI or raises the existing

H = UCGUI returns the handle to a new UCGUI or the handle to

S UCGUI ('Property', 'Value',...) creates a new UCGUI using the

% given property value pairs. Unrecognized properties are passed
via

% varargin to UCGUI OpeningFcn. This calling syntax produces a
% warning when there is an existing singleton*.

% UCGUI ('CALLBACK') and UCGUI ('CALLBACK',hObject,...) call the

% local function named CALLBACK in UCGUI.M with the given input
% arguments.

% *See GUI Options on GUIDE's Tools menu. Choose "GUI allows
only one

o

instance to run (singleton)".

o\°

o©

See also: GUIDE, GUIDATA, GUIHANDLES

o

Edit the above text to modify the response to help UCGUI

o\

Last Modified by GUIDE v2.5 15-Mar-2015 21:13:46

% Begin initialization code - DO NOT EDIT

gul Singleton = 1;

gui State = struct('gui Name', mfilename,
'gui Singleton', gui_ Singleton,
'gui OpeningFcn', QUCGUI OpeningFcn,
'"gui OutputFcn', QUCGUI OutputFcn,
'gui LayoutFcn', [1,
'gui Callback', (1)

if nargin && ischar (varargin{l})

guil State.gui Callback = str2func(varargin{l});
end

if nargout

[varargout{l:nargout}] = gui mainfcn(gui State, varargin{:

else

gui mainfcn(gui_State, varargin{:});
end
$ End initialization code - DO NOT EDIT
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% —--—- Executes just before UCGUI is made visible.
function UCGUI OpeningFcn (hObject, eventdata, handles, varargin)
This function has no output args, see OutputFcn.

o

% hObject handle to figure
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o\

varargin unrecognized PropertyName/PropertyValue pairs from the
command line (see VARARGIN)

o°

% Choose default command line output for UCGUI
handles.output = hObject;

% Update handles structure
guidata (hObject, handles);

% UIWAIT makes UCGUI wait for user response (see UIRESUME)
% uiwait (handles.figurel) ;

% ——-—- Outputs from this function are returned to the command line.
function varargout = UCGUI OutputFcn (hObject, eventdata, handles)
varargout cell array for returning output args (see VARARGOUT) ;

o\

% hObject handle to figure
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o\

Get default command line output from handles structure
varargout{l} = handles.output;

function editl Callback (hObject, eventdata, handles)

% hObject handle to editl (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

oe

Hints: get (hObject, 'String') returns contents of editl as text
str2double (get (hObject, 'String')) returns contents of editl
as a double

o

% —--- Executes during object creation, after setting all properties.
function editl CreateFcn (hObject, eventdata, handles)

% hObject handle to editl (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'"),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end
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function edit2 Callback (hObject, eventdata, handles)

% hObject handle to edit2 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o\

Hints: get (hObject, 'String') returns contents of edit2 as text
str2double (get (hObject, 'String')) returns contents of edit2
as a double

oo

% —--—- Executes during object creation, after setting all properties.
function edit2 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

o\

function edit3 Callback (hObject, eventdata, handles)

% hObject handle to edit3 (see GCBO)
$ eventdata reserved - to be defined in a future version of MATLAB
$ handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of edit3 as text
str2double (get (hObject, 'String')) returns contents of edit3
as a double

o

% —--—- Executes during object creation, after setting all properties.
function edit3 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor"))
set (hObject, 'BackgroundColor', 'white') ;
end

oe

function editd4 Callback (hObject, eventdata, handles)
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% hObject handle to edit4 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o\

Hints: get (hObject, 'String') returns contents of edit4 as text
str2double (get (hObject, 'String')) returns contents of editi4
as a double

oo

% —--—- Executes during object creation, after setting all properties.
function editd4 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit4 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

o

function editb5 Callback (hObject, eventdata, handles)

% hObject handle to edit5 (see GCBO)
$ eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o\

Hints: get (hObject, 'String') returns contents of editb as text
str2double (get (hObject, 'String')) returns contents of edith
as a double

o

% —--- Executes during object creation, after setting all properties.
function edit5 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit5 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, '"BackgroundColor', 'white');
end

oe

function edit6 Callback (hObject, eventdata, handles)
hObject handle to edit6 (see GCBO)

eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o\

oe
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% Hints: get (hObject, 'String') returns contents of edit6 as text
str2double (get (hObject, 'String')) returns contents of editb6
as a double

o

% —--- Executes during object creation, after setting all properties.
function edit6 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit6 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'"),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white') ;
end

o

function edit7 Callback (hObject, eventdata, handles)

% hObject handle to edit7 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of edit7 as text
str2double (get (hObject, 'String')) returns contents of edit7
as a double

o©

% —--- Executes during object creation, after setting all properties.
function edit7 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit7 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, '"BackgroundColor', 'white');
end

o

function edit8 Callback (hObject, eventdata, handles)

% hObject handle to edit8 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

oo

Hints: get (hObject, 'String') returns contents of edit8 as text



72

Q

% str2double (get (hObject, 'String')) returns contents of edit8
as a double

% —--- Executes during object creation, after setting all properties.
function edit8 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit8 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

function edit9 Callback (hObject, eventdata, handles)

% hObject handle to edit9 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of edit9 as text
str2double (get (hObject, 'String')) returns contents of edit9
as a double

o

% —--—- Executes during object creation, after setting all properties.
function edit9 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit9 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'"))
set (hObject, '"BackgroundColor', 'white');
end

oe

function editl0 _Callback (hObject, eventdata, handles)

% hObject handle to editl0 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

oe

Hints: get (hObject, 'String') returns contents of editl0 as text
str2double (get (hObject, 'String')) returns contents of editl0
as a double

o\



73

% —--- Executes during object creation, after setting all properties.
function editl0 CreateFcn (hObject, eventdata, handles)

% hObject handle to editl0 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

o\

function editll Callback (hObject, eventdata, handles)

% hObject handle to editll (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of editll as text
str2double (get (hObject, 'String')) returns contents of editll
as a double

oe

% —--- Executes during object creation, after setting all properties.
function editll CreateFcn (hObject, eventdata, handles)

% hObject handle to editll (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, '"BackgroundColor', 'white');
end

o

function editl2 Callback (hObject, eventdata, handles)

% hObject handle to editl2 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

oe

Hints: get (hObject, 'String') returns contents of editl2 as text
str2double (get (hObject, 'String')) returns contents of editl2
as a double

o\°

Q

% —--—- Executes during object creation, after setting all properties.
function editl2 CreateFcn (hObject, eventdata, handles)
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% hObject handle to editl2 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'"),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

o

function editl3 Callback (hObject, eventdata, handles)

% hObject handle to editl3 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o\°

Hints: get (hObject, 'String') returns contents of editl3 as text
str2double (get (hObject, 'String')) returns contents of editl3
as a double

o

% —--—- Executes during object creation, after setting all properties.
function editl3 CreateFcn (hObject, eventdata, handles)

% hObject handle to editl3 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor"'))
set (hObject, '"BackgroundColor', 'white');
end

o

function editl4 Callback (hObject, eventdata, handles)

% hObject handle to editl4 (see GCBO)
$ eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o\

Hints: get (hObject, 'String') returns contents of editld4d as text
str2double (get (hObject, 'String')) returns contents of editl4
as a double

oe

% —--- Executes during object creation, after setting all properties.
function editl4 CreateFcn (hObject, eventdata, handles)
% hObject handle to editl4 (see GCRO)

% eventdata reserved - to be defined in a future version of MATLAB
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Q

% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

o\

function editl5 Callback (hObject, eventdata, handles)

% hObject handle to editl5 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of editl5 as text
str2double (get (hObject, 'String')) returns contents of editlb
as a double

oe

% —--—- Executes during object creation, after setting all properties.
function editl5 CreateFcn (hObject, eventdata, handles)

% hObject handle to editl5 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

o\

function editl6 Callback (hObject, eventdata, handles)

% hObject handle to editl6 (see GCBO)
$ eventdata reserved - to be defined in a future version of MATLAB
$ handles structure with handles and user data (see GUIDATA)

o\

Hints: get (hObject, 'String') returns contents of editlé as text
str2double (get (hObject, 'String')) returns contents of editl6
as a double

o

% —--- Executes during object creation, after setting all properties.
function editl6 CreateFcn (hObject, eventdata, handles)

% hObject handle to editl6 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns

called
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% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'"),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

o

function editl7 Callback (hObject, eventdata, handles)

% hObject handle to editl7 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o\

Hints: get (hObject, 'String') returns contents of editl7 as text
str2double (get (hObject, 'String')) returns contents of editl?
as a double

o

% —--- Executes during object creation, after setting all properties.
function editl7 CreateFcn (hObject, eventdata, handles)

% hObject handle to editl7 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

function editl8 Callback (hObject, eventdata, handles)

% hObject handle to editl8 (see GCBO)
$ eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of editl8 as text
str2double (get (hObject, 'String')) returns contents of editl8
as a double

o\

% —--- Executes during object creation, after setting all properties.
function editl8 CreateFcn (hObject, eventdata, handles)

% hObject handle to editl8 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.

o©
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if ispc && isequal (get (hObject, 'BackgroundColor'"),
get (0, 'defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white');
end

function editl9 Callback (hObject, eventdata, handles)

% hObject handle to editl9 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of editl9 as text
str2double (get (hObject, 'String')) returns contents of editl9
as a double

oe

% —--—- Executes during object creation, after setting all properties.
function editl9 CreateFcn (hObject, eventdata, handles)

% hObject handle to editl9 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, "BackgroundColor', 'white');
end

o

function edit20 Callback (hObject, eventdata, handles)

% hObject handle to edit20 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

oo

Hints: get (hObject, 'String') returns contents of edit20 as text
str2double (get (hObject, 'String')) returns contents of edit20
as a double

o\

% —--- Executes during object creation, after setting all properties.
function edit20 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit20 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, '"BackgroundColor', 'white');

oe
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end

function edit2l Callback (hObject, eventdata, handles)

% hObject handle to edit2l (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of edit2l as text
str2double (get (hObject, 'String')) returns contents of edit2l
as a double

o

% —--- Executes during object creation, after setting all properties.
function edit2l CreateFcn (hObject, eventdata, handles)

% hObject handle to edit2l (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
3 See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

function edit22 Callback (hObject, eventdata, handles)

% hObject handle to edit22 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of edit22 as text
str2double (get (hObject, 'String')) returns contents of edit22
as a double

oe

% —--- Executes during object creation, after setting all properties.
function edit22 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit22 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, '"BackgroundColor', 'white');
end

o
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function edit23 Callback (hObject, eventdata, handles)

% hObject handle to edit23 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o\

Hints: get (hObject, 'String') returns contents of edit23 as text
str2double (get (hObject, 'String')) returns contents of edit23
as a double

o\

% —--- Executes during object creation, after setting all properties.
function edit23 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit23 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'"),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

o\

function edit24 Callback (hObject, eventdata, handles)

% hObject handle to edit24 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o\

Hints: get (hObject, 'String') returns contents of edit24 as text
str2double (get (hObject, 'String')) returns contents of edit24
as a double

oo

% —--—- Executes during object creation, after setting all properties.
function edit24 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit24 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, '"BackgroundColor', 'white');
end

o\

o)

% —--—- Executes on button press in pushbuttonl.
function pushbuttonl Callback (hObject, eventdata, handles)
% hObject handle to pushbuttonl (see GCBO)
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% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

tic
o

%doya Gennerator

3genl
gammal=1000;
B1=16.19;
r1=0.00048;
Plmin=150;
Plmax=455;
%genz2
gamma2=970;
B2=17.26;
r2=0.00031;
P2min=150;
P2max=455;
%gen3
gamma3=700;
B3=16.6;
r3=0.002;
P3min=20;
P3max=130;
sgend
gamma4=680;
B4=16.5;
r4=0.00211;
P4min=20;
P4max=130;
%genb
gamma5=450;
B5=19.7;
r5=0.00398;
P5min=162;
PS5max=250;
%geno6
gamma6=370;
B6=22.26;
r6=0.00712;
Pomin=20;
Pomax=80;
sgen’’
gamma7=480;
B7=27.74;
r7=0.00079;
P7min=25;
P7max=85;
%gen8
gamma8=660;
B8=25.92;
r8=0.00431;
P8min=10;
P8max=55;
%gen9
B9=27.27;

r9=0.00222;



PO9min=10;
P9max=55;
%genlO
gammal0=670;
B10=27.79;
r10=0.00173;
P10min=10;
P10max=55;

%percentreserve

percentr = str2double (get (handles

.edit25,’

string'

))
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PL=[700,750,850,950,1000,1100,1150,1200,1300,1400,1450,1500,1400,1300
,1200,1050,1000,1100,1200,1400,1300,1100,900,800];

L(1l,1)=str2double (get (handles.editl, 'string'))
L(1l,2)=str2double (get (handles.edit2, 'string'));
(1,3) =str2double (get (handles.edit3, "'string'));
L(1l,4)=str2double (get (handles.edit4, 'string'));
L(1l,5)=str2double (get (handles.editb, 'string'));
L(1l,6)=str2double (get (handles.edit6, 'string'));
L(1l,7)=str2double (get (handles.edit7, "'string'));
L(l,8)=str2double (get (handles.edit8, 'string'));
L(1,9)=str2double (get (handles.edit9, 'string'));
L(1,10)=str2double (get (handles.editl0, 'string'))
L(l1,11)=str2double (get (handles.editll, 'string'))
L(1,12)=str2double (get (handles.editl2, 'string'))
L(1,13)=str2double (get (handles.editl3, 'string'))
L(1, 14)=str2double(get(handles.edit14,‘string‘))
L(1,15)=str2double (get (handles.editl5, 'string'));
L(l,16)=str2double (get (handles.editl6, "'string'));
L(1,17)=str2double (get (handles.editl7, 'string'));
L(1,18)=str2double (get (handles.editl8, "string'));
L(1,19)=str2double (get (handles.editl9, 'string'));
L(1,20)=str2double (get (handles.edit20, 'string'))
L(1l,21)=str2double (get (handles.edit2l, 'string'));
L(1,22)=str2double (get (handles.edit22, 'string'));
L(1,23)=str2double (get (handles.edit23, 'string'));
L(1,24)=str2double (get (handles.edit24, 'string'))

$Initial value

InitST Cost=
InitStateHr=
TOnMin=
TDownMin=

[(8,8,-5,-5,-6,-3,-3,-1
[8’8’5’5’6’3’3’1’ ’1];
[(8,8,5,5,6,3,3,1,1,1];

%PL reserve
PLReserve=PL*percentr;

=[1:24];
disp('-———=====———- Display Results
disp(['Initial Lagrange Multiplier'
disp ('Power Demand (PL) ')
disp(' T PL")

(

,—1,-11;

[9000,10000,1100,1120,1800,340,520,60,60,60];



keep=1;
check=1;
stop=0;
rdgkeep=1;
RDGgraph=1[];
Numjstar=[];
Numgraphl=[];
rdgala=[];
Jstarala=[];

rdgstop = str2double (get (handles.edit0026, 'string'));

ngs = str2double (get (handles.edit27, 'string'));
nogm str2double (get (handles.edit28, 'string'));
Xmax = str2double (get (handles.edit29, 'string'));
Xmin = str2double (get (handles.edit30, 'string'));
F = str2double (get (handles.edit31l, 'string'));
Crl = str2double(get (handles.edit32, 'string'));
npl = str2double (get (handles.edit33, 'string'));
Cr=ones (1,D) .*Crl;

np=D.*npl;
indil=(ones (np, D) .*Xmin) + ( (rand(np, D)) .* ( (ones (np, D)
(ones (np,D) . *Xmin) ) ) ;

%sougeneration
for aaa3=1:nogm

SsoumimuuRDG
for ibest=1:np
lambda=indil (ibest, :) ;

$Generator No.l

Pl=(lambda-Bl)/ (2*rl) ;
Ul=(P1>=Plmax) ;
Ulold=U1l;
PDlold=Ulold.*Plmax;
$Generator No.2

P2=(lambda-B2)/ (2*r2);
U2=(P2>=P2max) ;
U201d=U02;
PD201d=U201d.*P2max;

%$Generator No.3

P3=(lambda-B3)/ (2*r3) ;
U3=(P3>=P3max) ;

. *Xmax) -
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U301d=U3;
PD301d=U30ld.*P3max;

$Generator No.4

P4=(lambda-B4)/ (2*r4) ;
U4=(P4>=P4max) ;
Udo0ld=U4;
PD40ld=U40ld. *Pdmax;
%$Generator No.b

P5=(lambda-B5) / (2*r5) ;
U5=(P5>=Pbmax) ;
U501d=U5;
PD501d=U501d. *P5max;
$Generator No.b6

P6=(lambda-B6) / (2*r6) ;
Ub= (P6>=P6bmax) ;
U601d=U6;
PD60l1d=U6o0ld.*Pomax;

%$Generator No.7

P7=(lambda-B7)/ (2*r7) ;
U7=(P7>=P7max) ;
U701d=U07;
PD701d=U70l1ld.*P7max;

$Generator No.8

P8=(lambda-B8) / (2*r8) ;
U8= (P8>=P8max) ;
UB801d=U8;
PD801d=U80ld.*P8max;

%$Generator No.9
gamma9=665;

P9=(lambda-B9)/ (2*r9) ;
U9=(P9>=P9%max) ;
U%01d=U9;
PD9%01d=U9%01d. *P9max;

%$Generator No.10

P10=(lambda-B10)/ (2*rl10) ;
Ul0=(P10>=P10max) ;
U1001d=U10;
PD1001d=U100l1d.*P10max;

Pmax=[Plmax, P2max, P3max, P4dmax, PSmax, Pémax, P7max, P8max, P9max, P10max] ;
U=[U1;U02,;U3;U04,;U05;U6,U07;U8;U09;U010]"';
Unew=U;
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F——— Update U Step 1--——-——--------——-
$Check if sum Pmax >PL and replace with Pmax and Update U

PU=[Ul*Plmax;U2*P2max; U3*P3max; U4*P4max; US5*P5max; U6*P6max; U7*P7max; U8

*P8max;U9%9*P9max;Ul0*P10max]"';
lessPLindex=find (sum (PU') < (PL+PLReserve)) ;
lessPLvalue=U(lessPLindex, :);

PLsel=[Plmax*lessPLvalue(:,1),P2max*lessPLvalue(:,2),P3max*lessPLvalu
e(:,3),Pdmax*lessPLvalue(:,4),PSmax*lessPLvalue(:,5),Pomax*lessPLvalu
e(:,6),PTmax*lessPLvalue(:,7),P8max*lessPLvalue(:,8),P9max*lessPLvalu
e(:,9),Pl0max*lessPLvalue(:,10)];

difvalue=PL (lessPLindex)-sum(PLsel');

fillIndex=lessPLvalue~=1;

PLfill=[Plmax*fillIndex(:,1),P2max*fillIndex(:,2),P3max*fillIndex(:,3
), Pdmax*fillIndex (:,4),PSmax*fillIndex(:,5),Pomax*fillIndex(:,6),P7ma
x*fillIndex(:,7),P8max*fillIndex (:,8),P9max*fillIndex(:,9),Pl0max*fil
1Index(:,10)];
for i=l:size (PL£fill, 1)
srt=sort (PLfill (i, :), 'descend');
cums=cumsum (srt) ;
needfill=srt(l:find(cums==min (min (cums (difvalue (i)<cums)))));
for j=l:1length(needfill)
if needfill (j)~=0
Unew (lessPLindex (1) ,PLfill (i, :)==needfill(j))=1;
end
end

Ul=U(:,1)';0U2=U(:,2)';U3=0(:,3)'";U04=U(:,4)"',;U5=0(:,5) ';U6=U(:,6)"';U7=
U(:,7)';08=U0(:,8)"';U0U9=0(:,9) ';U010=U(:,10)"';
F—————————————— Update U Step 2-—————-——--——-——-
%Check TOnmin and TDownMin value
numon=zeros (1,10) ;
numdown=zeros (1,10) ;
numon (find (InitStateHr>0) )=InitStateHr (find (InitStateHr>0)) ;
for i=1l:size (U, 1)
for j=l:size (U, 2)
if U(i,3)==1
if numon (j)<TOnMin (73)
numon (j)=numon (j) +1;
end
else
if numon (j)<TOnMin (j) &numon (J) >0
Unew (i, 3)=1;
numon (j)=numon (j) +1;
else
numon (j)=0;
end
end
end
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end

Ux=Unew;

numdown (find (InitStateHr<0) )=abs (InitStateHr (find (InitStateHr<0)));
for i=1:24
for j=l:size(Ux,2)
if Ux(i,3)==0
if i==24 & numdown (j)< TDownMin (3)
st=i-numdown (J) ;
if i-numdown (j) <=0
st=1;
end
Unew (st:i,]j)=1;
end
numdown (J)=numdown (j) +1;
else
if numdown (j) <TDownMin (7j)
st=i-numdown (J) ;
if i-numdown (J) <=0

st=1;

end

Unew (st:1i,]J)=1;
end
numdown (j)=0;

end
end
end

$PUnew=[Unew (:,1) *Plmax,Unew(:,2) *P2max, Unew (:, 3) *P3max, Unew (:,4) *P4m
ax,Unew(:,5) *Pbmax,Unew (:, 6) *Pomax,Unew (:,7) *P7max, Unew (:, 8) *P8max, Un
ew(:,9)*P9max,Unew(:,10)*P10max];

U=Unew;

Ul=U(:,1)';02=U(:,2)"';U3=0(:,3) ';U0U4=0U(:,4)"';U5=U0(:,5) ';U6=U(:,6)"';U7=
U(:,7)';08=U0(:,8)"';U0U9=0U(:,9)';U010=U(:,10)"

(find ((Ulold~=Ul)==1) )=Plmax;
(find ( (U201d~=0U2)==1) ) =P2max;
(find ((U301d~=U3)==1) ) =P3max;
(find ( (Udo0ld~=U4)==1))=P4dmax;
(find ( (U501d~=U5)==1) ) =Pbmax;
6 (find ((Ubold~=Ub)==1))=Pbmax;
(find ( (U701d~=U7)==1) ) =P7max;
P8 (find ( (U8B0ld~=U7)==1) )=P8max;
P9 (find ((U9%901d~=U9)==1) )=P9max;
10(find ((U1001d~=U10)==1))=P10max;
Plnew=P1l;

Plnew (P1>=Plmax)=Plmax;



Plnew (P1<=Plmin)=Plmin;
CPl=gammal+Bl*Plnew+rl*Plnew."2;
GenTablel=[T;P1;Ul;CPl-lambda.*Plnew]';

o\°

disp(' T P
% disp (numZ2str (GenTablel));

P2new=P2;

P2new (P2>=P2max)=P2max;

P2new (P2<=P2min)=P2min;
CP2=gamma2+B2*P2new+r2*P2new."2;
GenTable2=[T;P2;U2;CP2-1lambda.*P2new]';

oe

disp(' T P
% disp (num2str (GenTable2)) ;

P3new=P3;

P3new (P3>=P3max)=P3max;

P3new (P3<=P3min)=P3min;
CP3=gamma3+B3*P3new+r3*P3new."2;
GenTable3=[T;P3;U3;CP3-lambda.*P3new]';

o
°

isp(" T P

d
disp (num2str (GenTable3)) ;

o

Pdnew=P4;

Pdnew (P4>=P4dmax)=P4max;

Pdnew (P4<=P4min)=P4min;
CP4=gammad4+B4*P4new+tr4*Pdnew."2;
GenTabled4=[T;P4;U4;CP4-1lambda.*P4new]';

o\

disp(' T P
% disp (num2str (GenTabled)) ;

PS5new=P5;

P5new (P5>=P5max)=P5max;

P5new (P5<=P5min)=P5min;
CP5=gamma5+B5*P5new+r5*P5new."2;
GenTableb5=[T;P5;U5;CP5-1lambda.*P5new] ';

% disp(' T P
disp (num2str (GenTableb)) ;

o\

P6onew=P6;

Ponew (P6>=Pomax)=P6max;

Ponew (P6<=P6min)=P6min;
CP6=gamma6+B6*Pbonewtr6*Po6new."2;
GenTable6=[T;P6;U6;CP6-lambda.*Ponew]';

o

disp(' T P
% disp (num2str (GenTableb)) ;

P7new=P7;

P7new (P7>=P7max)=P7max;

P7new (P7<=P7min)=P7min;
CP7=gamma/+B7*P7new+r7*P/new."2;

CP-lambda*P') ;

CP-lambda*P') ;

CP-lambda*P') ;

CP-lambda*P') ;

CP-lambda*P') ;

CP-lambda*P') ;
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GenTable7=[T;P7;U7;CP7-1lambda.*P7new]';

o

disp(' T P U CP-lambda*P') ;
disp (num2str (GenTable7));

o

P8new=P8;

P8new (P8>=P8max)=P8max;

P8new (P8<=P8min)=P8min;
CP8=gamma8+B8*P8new+r8*P8new."2;
GenTable8=[T;P8;U8;CP8-1lambda.*P8new]';

o

disp(' T P U CP-lambda*P"') ;
% disp (num2str (GenTable8)) ;

P9new=P9;

P9new (P9>=P9max)=P9max;

P9new (P9<=P9min)=P9min;
CP9=gamma9+B9*P9new+r9*P9new."2;
GenTable9=[T;P9;U9;CP9-lambda.*P9new] ';

o

isp(" T P U CP-lambda*P') ;

d
disp (num2str (GenTable9)) ;

o\

P10new=P10;

P10new (P10>=P10max)=P10max;

P10new (P10<=P10min)=P10min;
CP10=gammalO0+B10*P10new+r10*P10new."2;
GenTablelO=[T;P10;U1l0;CPl10-1lambda.*P10new] ';

o\°

disp(' T P U CP-lambda*P') ;
disp (num2str (GenTablel0)) ;

oe

PD1=Ul.*Plmax;
PD2=U2.*P2max;
PD3=U3.*P3max;
PD4=U4.*Pdmax;
PD5=US5. *P5max;
PD6=U6.*Pomax;
PD7=U7.*P7max;
PD8=U8.*P8max;
PD9=U9. *P9max;
PD10=U10.*P10max;

=[PD1;PD2;PD3;PD4;PD5;PD6;PD7;PD8;PD9;PD10]"';

/1111177777 /q9%,3%,RDG calculation///////////////////////

InitState:InitStateHr>O
U STl=[InitState (1),

1];
U ST2=[InitState (2 ),U2],
U_ST3=[InitState(3),U3],
U ST4=[InitState(4),U4];
U STS5=[InitState(5),U5];



U STe=[InitState(6),U6];
U ST7=[InitState(7),U07];
U_ST8=[InitState(8),U8];
U ST9=[InitState(9),U9];
U_STlO:[InitState(IO),UlO];

$find start up position
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numStartupl=0;numStartup2=0; numStartup3=0; numStartup4=0;numStartup5=0
;numStartup6=0;numStartup7=0; numStartup8=0; numStartup9=0; numStartuplO

=0;
k=1;
for 1=2:25
startupl
startup?2
startup3
startup4
startupb
startupé6
startup’
startup8
startup9
startupl
k=k+1;
end

O~~~ o~ o~~~ o~ —~

ST Costl=zeros (1,24

td=zeros(1,24) ;ST Costb=zeros(1,24)
s(1,24);ST Cost8=zeros(1l,24)

24) ;
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;ST Cost2=zeros(1,24) ;ST Cost3=zeros(1l,24)
;ST Costb=zeros(1,24)
;ST _Cost9=zeros (1, 24)

=
~.

;ST Cos
;ST Cost7/=zer
;ST CostlO=zeros (1,

sumofclosel=0;sumofclose2=0; sumofclose3=5;sumofclosed=5; sumofclose5=6
;sumofclose6=3;sumofclose7=3;sumofclose8=1;sumofclose9=1;sumofclosell

=1;
for i=1:24
if Ul(i)==

sumofclosel=sumofclosel+1l;

end
if U2 (1)==

sumofclose2=sumofclose2+1;

end
if U3 (1) ==

sumofclose3=sumofclose3+1;

end
if U4 (1)==0

sumofclosed=sumofclosed+1;

end
if U5(1)==0

sumofcloseb=sumofcloseb+1;

end
if U6 (1) ==

sumofcloseb=sumofclose6+1;

end
if U7 (1) ==

sumofclose7=sumofclose77+1;

end
if U8 (1)==

sumofclose8=sumofclose8+1;

end



if U9 (i)==
sumofclose9=sumofclose9+1;

end

if U10(i)==
sumofcloselO=sumofclosel0+1;

end

if startupl (i)==1
if sumofclosel>5
ST Costl(i)=startupl(i)*InitST Cost(1l);
else
ST Costl (i)=startupl (i) *InitST Cost(1l)/2;
end
sumofclosel=0;
else
ST Costl(i)=0;
end
if startup2 (i)==
if sumofclose2>5
ST Cost2(i)=startup2(i)*InitST Cost(2);
else
ST Cost2(i)=startup2(i)*InitST Cost(2)/2;
end
sumofclose2=0;
else
ST Cost2(i)=0;
end
if startup3(i)==
if sumofclose3>4
ST Cost3(i)=startup3(i)*InitST Cost (3);
else
ST Cost3(i)=startup3 (i) *InitST Cost (3)/2;
end
sumofclose3=0;
else
ST Cost3(i)=0;
end
if startup4 (i)==
if sumofclosed>4
ST Costd (i)=startup4 (i) *InitST Cost (4);
else

ST Costd (i)=startupd (i) *InitST Cost(4)/2;

end
sumofclosed=0;
else
ST Cost4 (i)=0;
end
if startupb(i)==1
if sumofclose5>4
ST Costb(i)=startup5(i)*InitST Cost (5);
else

ST Cost5(i)=startup5(i)*InitST Cost(5)/2;

end

sumofcloseb5=0;
else

ST Cost5(i)=0;
end
if startup6 (i)==

if sumofclose6>2
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ST Costb6(i)=startup6(i)*InitST Cost (6);
else
ST Cost6 (i)=startup6(i)*InitST Cost (6)/2;
end
sumofclose6=0;
else
ST Cost6(i)=0;
end
if startup7(i)==
if sumofclose7>2
ST Cost7(i)=startup7(i)*InitST Cost(7);
else
ST Cost7(i)=startup7(i)*InitST Cost(7)/2;
end
sumofclose7=0;
else
ST Cost7(i)=0;
end
if startup8(i)==1
if sumofclose8>0
ST Cost8(i)=startup8(i)*InitST Cost (8);
else
ST Cost8(i)=startup8(i)*InitST Cost(8);
end
sumofclose8=0;
else
ST Cost8(1)=0;
end
if startup9(i)==
if sumofclose9>0
ST Cost9(i)=startup9(i)*InitST Cost (9);
else
ST Cost9(i)=startup9(i)*InitST Cost (9);
end
sumofclose9=0;
else
ST Cost9(i)=0;
end
if startuplO(i)==
if sumofclosel0>0
ST Costl0(i)=startupl0(i)*InitST Cost (10);
else
ST Costl0(i)=startuplO(i)*InitST Cost (10);
end
sumofclosel0=0;
else
ST Costl0(1)=0;
end
end

%$Start-Up Cost calculation

ST CostByTime=ST Costl+ST Cost2+ST Cost3+ST Cost4+ST Cost5+ST Cost6+S
T Cost7+ST Cost8+ST Cost9+ST CostlO;

ST CostByUnit=[sum (ST Costl),sum (ST _ Cost2),sum(ST Cost3),sum(ST Cost4
) ,sum (ST Cost5),sum (ST Cost6),sum (ST Cost7),sum(ST Cost8),sum(ST Cost
9) ,sum (ST Costl0)];
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$ST CostByTime=startupl*InitST Cost (l)+startup2*InitST Cost (2)+startu
p3*InitST Cost (3)+startup4*InitST Cost(4)...

+startup5*InitST Cost (5)+startup6*InitST Cost (6)+startup7*InitST Cost
(7)+startup8*InitST Cost (8)+startup9*InitST Cost (9)+startupl0*InitST
Cost (10) ;

$ST CostByUnit=[sum(startupl*InitST Cost (l)),sum(startup2*InitST Cost
(2)),sum(startup3*InitST Cost(3)),...

o

sum(startup4*InitST Cost (4)),sum(startup5*InitST Cost (5)),sum(startup
6*InitST Cost (6)),sum(startup7*InitST Cost (7)), sum(startup8*InitST Co
st (8)),sum(startup9*InitST Cost (9)),sum(startupl0*InitST Cost (10))];

%g* calculation

gstar=sum( (CPl-lambda.*Plnew) .*Ul) +sum( (CP2-
lambda.*P2new) .*U2) +sum ( (CP3-lambda.*P3new) . *U3) +sum ( (CP4-
lambda.*P4dnew) .*U4) ...

+sum ( (CP5-1lambda.*P5new) . *U5) +sum ( (CP6—

lambda.*P6new) .*U6) +sum ( (CP7-1lambda.*P7new) . *U7) +sum ( (CP8-
lambda.*P8new) .*U8) +sum ( (CP9-lambda.*P9new) . *U9) +sum ( (CP10-
lambda.*P10new) .*U10) +sum (ST CostByTime) +sum(lambda.*PL) ;

%$Pedc (Power economic dispacth calculation)

gamma=[gammal, gammaZ2, gamma3, gamma4, gamma5, gamma6, gamma/, gamma8, gamma9
,gammalO];
B=[B1,B2,B3,B4,B5,B6,B7,B8,B9,B10];
r=[rl,r2,r3,r4,r5,r6,r7,r8,r9,r10];

Pmin=[Plmin, P2min, P3min, P4min, P5min, Pémin, P7min, P8min, P9min, P10min] ;

Pmax=[Plmax, P2max, P3max, P4dmax, PSmax, Pémax, P7max, P8max, P9max, P10max] ;
PmaxSel=zeros (10) ;
Pedc=zeros (24,10) ;
CPedcByTime=zeros (24,1);

InitCost=0; %use if all U=0

for t =1:24
PmaxSel=zeros (10) ;
PminSel=zeros (10);
PmaxSel=Pmax (U(t, :)==
PminSel=Pmin (U (t, :)=

gammaSel=gamma (U (t, :) 1),
BSel=B(U(t, :)==1);
rSel=r(U(t, :)==1);

I~

index=find (U (t, :) ==
if (sum(U(t, :))==1)
if (sum (PmaxSel) >=PL (t
Pedc (t, index) =PL (

1);

))
t);

CPSel=gammaSel+BSel.*Pedc (t, index) +rSel.*Pedc (t,index) ."2;
CPedcByTime (t)=CPSel;
else
CPedcByTime (t)=InitCost;
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Pedc (t, :)=0;
end
elseif (sum(U(t, :))==0) | |sum(PmaxSel)<PL(t)
CPedcByTime (t)=InitCost;
Pedc (t, :)=0;
else
ptemp=PL (t) ;
sumcp=zeros (length (PmaxSel), 1) ;
pmax=PmaxSel;
pmin=PminSel;
gammasel=gammaSel;
bsel=BSel;
rsel=rSel;
PedcTempAll=zeros (length (pmax), length (pmax)) ;
for i=1l:length (pmax)
difp=sum(pmax)-ptemp;
pedcTemp=pmax;
for j=length (pmax):-1:1
if (difp<pmax (7))
if(pmax (j)-difp)>pmin ()
pedcTemp (J) =pmax (j)-difp;
difp=0;
else
pedcTemp (j) =pmin () ;
difp=difp-pmax (j)+pmin (3) ;
end
else
pedcTenp () =pmin (3) ;
difp=difp-pmax (j)+pmin(3);
end
end
PedcTempAll (i, :)=pedcTemp;
cp=0;
cp=gammaseltbsel.*pedcTemp+rsel. *pedcTemp."2;
sumcp (1) =sum (cp) ;
pmax=circshift (pmax, [1 1]);
pmin=circshift (pmin, [1 1]);
gammasel=circshift (gammasel, [1 1]);
bsel=circshift (bsel, [1 11);
rsel=circshift (rsel, [1 1]);
end
lsindex=find (sumcp==min (sumcp)) ;
pedcTemp=circshift (PedcTempAll (1lsindex(1l),:),[1,-
(1sindex(1)-1)1);

Pedc (t, index) =pedcTemp;

CPSel=gammaSel+BSel.*Pedc (t, index) +rSel.*Pedc (t, index) ."2;
CPedcByTime (t)=sum (CPSel) ;

end
end

%J* calculation
Jstar=sum(CPedcByTime) +sum (ST CostByTime) ;

$RDG calculation



rdg=abs (Jstar—-gstar) /gstar;

JStar (ibest)=Jstar;
QStar (ibest)=gstar;
RDG (ibest)=rdg;

PedcTABLE (:, :,1best)=[T;Pedc']"';
%diplay value
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CostTABLE (:, :,1ibest)=[T;CPedcByTime';ST CostByTime; (CPedcByTime'+ST C

ostByTime) ]';

$TotCostTABLE (iter)=[" Total ', num2str (sum(CPedcByTime) ),

',num2str (sum (ST CostByTime)),'
',num2str (sum(CPedcByTime) +sum (ST CostByTime)) ];

TBC=num2str ([T;CPedcByTime';ST CostByTime; (CPedcByTime'+ST CostByTime

)1N)

if rdg<rdgstop & keep==
Jstarkeep=Jstar;
Qstarkeep=gstar;
rdgkeep=rdg;
keep=keep+l;
lambdakeep=lambda;
Numgen=aaa3;
Numround=ibest;
keepF=F;
keepCr=Cr;
uctablekeep=[T;U1;U2;U03;U04;U05;U06;U07,;U08;U09;U010]"';

qgtablekeep=num2str ([T;PD1;PD2;PD3;PD4;PD5;PD6;PD7;PD8;PD9;P10]");

edtable=([T;Pedc']");

totaledtable=TBC;

ccc=num2str (sum(CPedcByTime) ) ;
cccl=num2str (sum (ST CostByTime)) ;

ccc2=numZstr (sum(CPedcByTime) +sum (ST CostByTime)) ;

chikeep=([T;CPedcByTime';ST CostByTime; (CPedcByTime'+ST CostByTime) ]'

);
end
if rdg<rdgstop & keep==2
if Jstar<Jstarkeep

Jstarkeep=Jstar;
Qstarkeep=gstar;
rdgkeep=rdg;
lambdakeep=lambda;
Numgen=aaa3;
Numround=ibest;
keepF=F;
keepCr=Cr;
uctablekeep=[T;Ul;U2;U3;U04;U5;U6;U07;U8;U9;U010]";



gtablekeep=num2str ([T;PD1;PD2;PD3;PD4;PD5;PD6;PD7;PD8;PD9;P10]");

edtable=([T;Pedc']");
totaledtable=TBC;

ccc=num2str (sum(CPedcByTime)) ;
cccl=numZ2str (sum (ST CostByTime)) ;
ccc2=numZstr (sum(CPedcByTime) +sum (ST CostByTime)) ;
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chikeep=([T;CPedcByTime';ST CostByTime; (CPedcByTime'+ST CostByTime)]'

end

rdgala=[rdgala, rdgl;
Jstarala=[Jstarala, Jdstar];

rdgalamin=mean (rdgala) ;
Jstaralamin=mean (Jstarala) ;

Numgraph=aaa3;

Numgraphl=[Numgraphl, Numgraph];
RDGgraph=[RDGgraph, rdgalamin] ;
Numjstar=[Numjstar,Jstaralamin];

rdgala=1[]
Jstarala=

(17

if rdgkeep<rdgstop & check==
Jstarcheck=Jstarkeep;
check=check+1;
end
if rdgkeep<rdgstop & check==
if Jstarcheck==Jstarkeep
stop=stop+1;
else
Jstarcheck=Jstarkeep;
stop=0;
end
end
if stop==ngs



[

tgv=indil (aaa2, :);
fmtv=randperm (np) ;

)7
)7
).

’

xrl=fmtv (1,1
xr2=fmtv (1,2
xr3=fmtv (1, 3

while xrl==aaa?2 & xr2==aaa?2 & xr3==aaa?2

fmtv=randperm(np) ;

xrl=fmtv (1,1);
xr2=fmtv(1,2);
xr3=fmtv (1, 3);
end

xrll=indil (xrl, :);
xr22=indil (xxr2, :);

xr33=indil (xr3, :);

Sammutant vector

mtv=abs (xrll+ ((xr22-xr33).*F));

Smmtrial vector

Rcro=rand(1,D);

for rcec=1:D

tgvl=tgv(l, rcc);
mtvl=mtv (1, rcc);
Crl=Cr(1l,rcc);
Rcrol=Rcro (1, rcc);

if Rcrol <= Crl
tavv=mtvl;
else
tavv=tgvl;
end
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if ~isempty (tavv)
trial (rcc) = tavv;
end

for aaa=1:2

if aaa==
lambda=tgv;

else
lambda=trial;

%$Generator No.l

Pl=(lambda-Bl)/ (2*rl) ;
Ul=(P1>=Plmax) ;
Ulold=U1;
PDlold=Ulold.*Plmax;
%$Generator No.2

P2=(lambda-B2)/ (2*r2) ;
U2=(P2>=P2max) ;
U201d=U02;
PD20l1ld=U20l1ld. *P2max;

$Generator No.3

P3=(lambda-B3)/ (2*r3);
U3=(P3>=P3max) ;
U301d=U3;
PD301d=U301ld.*P3max;

%$Generator No.4

P4=(lambda-B4)/ (2*r4) ;
Ud4=(P4>=P4max) ;
Udo01d=U4;
PD40ol1d=U40ld. *Pdmax;
%$Generator No.5

P5=(lambda-B5) / (2*r5) ;
U5=(P5>=Pbmax) ;
U501d=U5;
PD501d=U501d. *P5max;
$Generator No.b6
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P6=(lambda-B6)/ (2*r6) ;
U6= (P6>=P6bmax) ;
U601d=U6;
PD60old=U6bold. *Pomax;

$Generator No.7

P7=(lambda-B7)/ (2*r7) ;
U7=(P7>=P7max) ;
U701d=U7;
PD701d=U70l1ld.*P7max;

%$Generator No.8

P8=(lambda-B8)/ (2*r8) ;
U8=(P8>=P8max) ;
U801d=U8;
PD801d=U80l1d.*P8max;

%$Generator No.9
gamma9=665;

P9=(lambda-B9) / (2*r9) ;
U9= (P9>=P9max) ;
U%01d=U9;
PD901d=U%01d.*P9max;

%$Generator No.10

P10=(lambda-B10)/ (2*rl0) ;
Ul0=(P10>=P10max) ;
Ul001d=U010;
PD1001d=U100l1d.*P10max;

Pmax=[Plmax, P2max, P3max, P4dmax, PSmax, Poémax, P7max, P8max, P9max, P10max] ;
U=[Ul;U2;U3;04,;U5;U06,;U7;U08;U9;U010]"';
Unew=U;

g-——m Update U Step l--—-——7———————————-
%Check if sum Pmax >PL and replace with Pmax and Update U

PU=[Ul*Plmax;U2*P2max; U3*P3max; U4*Pdmax; US5*Pbmax; U6*Pomax;U7*P7max; U8

*P8max;U9%*P9max;Ul0*P10max]"';
lessPLindex=find (sum(PU') < (PL+PLReserve)) ;
lessPLvalue=U(lessPLindex, :);

PLsel=[Plmax*lessPLvalue(:,1),P2max*lessPLvalue(:,2),P3max*lessPLvalu
e(:,3),Pdmax*lessPLvalue(:,4),PSmax*lessPLvalue(:,5),Pomax*lessPLvalu
e(:,6),PTmax*lessPLvalue(:,7),P8max*lessPLvalue(:,8),P9max*lessPLvalu
e(:,9),PlOmax*lessPLvalue(:,10)];
difvalue=PL(lessPLindex)-sum (PLsel"');

fillIndex=lessPLvalue~=1;
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PLfill=[Plmax*fillIndex(:,1),P2max*fillIndex(:,2),P3max*fillIndex(:,3
), Pdmax*fillIndex (:,4),PSmax*fillIndex(:,5),Pomax*fillIndex(:,6),P7ma
x*fillIndex(:,7),P8max*fillIndex (:,8),P9max*fillIndex(:,9),Pl0max*fil
1lIndex(:,10)];
for i=1l:size(PLfill, 1)
srt=sort (PLfill (i, :), '"descend');
cums=cumsum(srt) ;
needfill=srt (l:find(cums==min (min (cums (difvalue (i)<cums)))));
for j=l:1length(needfill)
if needfill (j)~=0
Unew (lessPLindex (1) ,PLfill (i, :)==needfill(j))=1;
end
end

Ul=U(:,1)';0U2=U(:,2)';U3=0(:,3) ';U04=U(:,4)';U5=0(:,5) ';U6=U(:,6)"';U7=
U(:,7)';0U8=U0(:,8)"';U9=0(:,9) ';010=U0(:,10)"';
G———————— S Update U Step 2-———————--——-—-
%Check TOnmin and TDownMin value
numon=zeros (1,10) ;
numdown=zeros (1,10) ;
numon (find (InitStateHr>0) )=InitStateHr (find (InitStateHr>0)) ;
for i=1l:size (U, 1)
for j=l:size (U, 2)
if U(i,])==
if numon (j)<TOnMin (73)
numon (j)=numon (j) +1;
end
else
if numon (j)<TOnMin (j) &numon (j) >0
Unew (i, 3)=1;
numon (j)=numon (j) +1;
else
numon (j)=0;
end
end
end

end

Ux=Unew;

numdown (find (InitStateHr<0) )=abs (InitStateHr (find (InitStateHr<0))) ;
for i=1:24
for j=l:size(Ux,2)
if Ux(i,73)==0
if i==24 & numdown (j)< TDownMin (3)
st=i-numdown (J) ;
if i-numdown (j) <=0
st=1;
end
Unew (st:i,7j)=1;
end



99

numdown (j)=numdown (j) +1;
else
if numdown (j)<TDownMin (7j)
st=i-numdown (J) ;
if i-numdown (j) <=0

st=1;

end

Unew (st:1i,]J)=1;
end
numdown (3)=0;

end
end
end

$PUnew=[Unew (:, 1) *Plmax,Unew (:,2) *P2max, Unew (:, 3) *P3max,Unew (:,4) *P4m
ax,Unew(:,5) *P5max,Unew (:, 6) *Pomax,Unew (:,7) *P7/max,Unew (:,8) *P8max, Un
ew(:,9)*P9max,Unew(:,10)*P10max];

U=Unew;

Ul=U(:,1)';0U2=U(:,2)"';U3=0(:,3) '";U04=U(:,4)';U5=0(:,5) ';U6=U(:,6)"';U7=
U(:,7)';08=U0(:,8)"';U0U9=0U(:,9)';U010=U(:,10)"

(find ((Ulold~=Ul)==1) )=Plmax;
(find ( (U201d~=0U2)==1) ) =P2max;
(find ( (U301d~=U3)==1) )=P3max;
(find ((U401d~=U4)==1) )=Pdmax;
(find ( (U501d~=U5)==1) ) =Pbmax;
Po (find ( (Ubold~=Ub)==1) ) =Pbmax;
(find ((U701d~=U7)==1) )=P7max;
(find ((U80l1ld~=U7)==1) )=P8max;
P9 (find ((U%901d~=U9)==1) ) =P9max;
P10 (find ((Ul00ld~=U10)==1))=P10max;
Plnew=P1l;

Plnew (P1>=Plmax)=Plmax;

Plnew (P1<=Plmin)=Plmin;
CPl=gammal+Bl*Plnew+trl*Plnew."2;
GenTablel=[T;P1;Ul;CPl-lambda.*Plnew]"';

o\°

isp(" T P U CP-lambda*P') ;

d
disp (num2str (GenTablel)) ;

o

P2new=P2;

P2new (P2>=P2max)=P2max;

P2new (P2<=P2min)=P2min;
CP2=gamma2+B2*P2new+r2*P2new."2;
GenTable2=[T;P2;U2;CP2-1lambda.*P2new]';

o

disp(' T P U CP-lambda*P"'") ;
disp (num2str (GenTable2));

o\°

P3new=P3;
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P3new (P3>=P3max)=P3max;

P3new (P3<=P3min)=P3min;
CP3=gamma3+B3*P3new+r3*P3new."2;
GenTable3=[T;P3;U3;CP3-lambda.*P3new]';

o©

isp(" T P U CP-lambda*P') ;

d
disp (num2str (GenTable3)) ;

o

Pdnew=P4;

Pdnew (P4>=P4dmax)=P4max;

Pdnew (P4<=P4min)=P4min;
CP4=gamma4+B4*P4dnew+tr4*Pdnew."2;
GenTabled=[T;P4;U4;CP4-lambda.*Pdnew]';

o\°

disp(' T P U CP-lambda*P') ;
disp (num2str (GenTabled)) ;

o©

P5new=P5;

PS5new (P5>=P5max)=P5max;

P5new (P5<=P5min)=P5min;
CP5=gamma5+B5*P5new+r5*P5new."2;
GenTableb5=[T;P5;U5;CP5-1lambda.*P5new] ';

oo

disp(' T P U CP-lambda*P') ;
disp (num2str (GenTableb)) ;

o\°

Ponew=P6;

Ponew (P6>=Pomax)=Pomax;

Ponew (P6<=Po6min)=Po6min;
CP6b=gamma6+B6*Pbnewtr6*Pbnew. "2;
GenTable6=[T;P6;U6;CP6-lambda.*P6new]"';

o°

disp(' T P U CP-lambda*P') ;
% disp (num2str (GenTableb)) ;

P7new=P7;

P7new (P7>=P7max)=P7max;

P7new (P7<=P7min)=P7min;
CP7=gamma7+B7*P7new+r7*P7new."2;
GenTable7=[T;P7;U7;CP7-1lambda.*P7new] ';

o\°

disp(' T P U CP-lambda*P') ;
% disp (num2str (GenTable7));

P8new=P8;

P8new (P8>=P8max)=P8max;

P8new (P8<=P8min)=P8min;
CP8=gamma8+B8*P8new+r8*P8new."2;
GenTable8=[T;P8;U8;CP8-1lambda.*P8new]';

o

isp(' T P U CP-lambda*P') ;

d
disp (num2str (GenTable8)) ;

o\°

P9new=P9;
P9new (P9>=P9max)=P9max;
P9new (P9<=P9min)=P9min;



CP9=gamma9+B9*POnew+r9*P9new."2;

GenTable9=[T;P9;U9;CP9-1lambda.*P9new]';

o

disp ('

T

P

% disp (num2str (GenTable9)) ;

P10new=P10;
P10new (P10>=P10max)
P10new (P10<=P10min)

GenTablelO=

o

oe

PD1=U1L.
PD2=U2.
PD3=U3.
PD4=U4.
PD5=US5.
PD6=U6.
PD7=U7.
PD8=US8.
PD9=U9.

disp ('
disp (num2str (GenTablelO)) ;

T

*Plmax;
*P2max;
*P3max;
*Pdmax;
*PSmax;
*Pomax;
*PTmax;
*P8max;
*P9max;

PD10=U10.*P1l0max;

=P10max;

=P10min;
CP10=gammalO0+Bl10*P10new+r10*P10new."2;
[T;P10,;U10;CPl0-lambda.*P1l0new]"';

P

U

CP-lambda*P'

CP-lambda*P'

s////////////a*, 3%, RDG calculation///////////////////////

InitState=InitStateHr>O

U STl=[InitState(l),
U ST2=[InitState(2)
U ST3=[InitState(3)
U _ST4=[InitState (4)
U _STS5=[InitState (5)
U ST6=[InitState (6)
U _ST7=[InitState (7)
U ST8=[InitState(8)
U _ST9=[InitState (9)
U ST10=

,U2
, U

4

, U

’

’

(e

3
4
5];
,U6
,U7
,U8

IU9]I

r

’

11;
1;
1;
1;
1;
1;
1;
1;

’

[InitState(10),U10];

$find start up position

) ;

) 7
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numStartupl=0;numStartup2=0;numStartup3=0;numStartup4=0; numStartup5=0
;numStartup6=0;numStartup7=0; numStartup8=0; numStartup9=0; numStartuplO

k=1;

for 1=2:25
startupl (k)= (U_
startup2 (k)=(U
startup3 (k)=(U
startupd (k)=(U_
startupb (k)=(U_
startup6 (k)=(U
startup7(k)=(U
startup8 (k) =(U_
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startup9 (k)=(U_ST9(i)-U _STO(i-1))==1;
startuplO(k)=(U_ST10(i)-U _ST10(i-1))==1;
k=k+1;

end

ST Costl=zeros(1,24) ;ST Cost2=zeros(1,24) ;ST Cost3=zeros(1,24);ST Cos
td=zeros(1l,24) ;ST Costb=zeros(1l,24) ;ST Costé6=zeros(1l,24) ;ST Cost7=zer
0s(1,24) ;ST Cost8=zeros(1,24) ;ST CostS9=zeros(1,24);ST CostlO=zeros (1,
24);

sumofclosel=0;sumofclose2=0; sumofclose3=5;sumofclosed=5; sumofclose5=6
;sumofclose6=3;sumofclose7=3;sumofclose8=1;sumofclose9=1;sumofclosell

=1;
for i=1:24

if Ul (i) ==
sumofclosel=sumofclosel+1;

end

if U2(1)==
sumofclose2=sumofclose2+1;

end

if U3 (1) ==
sumofclose3=sumofclose3+1;

end

if U4 (1) ==
sumofclosed=sumofclosed+1;

end

if U5(i)==
sumofcloseb=sumofcloseb+1;

end

if U6 (1) ==
sumofcloseb=sumofclose6b+1;

end

if U7 (1) ==
sumofclose7=sumofclose77+1;

end

if U8 (1)==
sumofclose8=sumofclose8+1;

end

if U9 (1) ==
sumofclose9=sumofclose9+1;

end

if U10(i)==
sumofcloselO=sumofclosell+1;

end

if startupl (i)==
if sumofclosel>5
ST Costl(i)=startupl(i)*InitST Cost(1l);
else
ST Costl (i)=startupl (i)*InitST Cost(1l)/2;
end
sumofclosel=0;
else
ST Costl (i)=0;
end
if startup2(i)==
if sumofclose2>5
ST Cost2(i)=startup2(i)*InitST Cost(2);
else



ST Cost2(i)=startup2(i)*InitST Cost(2)/2;

end

sumofclose2=0;
else

ST Cost2(i)=0;

end
if startup3(i)==
if sumofclose3>4
ST Cost3(i)=startup3(i)*InitST Cost(3);
else
ST Cost3(i)=startup3(i)*InitST Cost(3)/2;
end
sumofclose3=0;
else
ST Cost3(1i)=0;
end
if startup4d (i)==
if sumofclosed>4
ST Costd (i)=startup4 (i) *InitST Cost (4);
else
ST Costd (i)=startup4d (i)*InitST Cost (4)/2;
end
sumofclosed=0;
else
ST Costd (i)=0;
end
if startup5(i)==
if sumofclose5>4
ST Costb5(i)=startup5(i)*InitST Cost (5);
else
ST Cost5 (i)=startup5(i)*InitST Cost (5)/2;
end
sumofcloseb5=0;
else
ST Costb5(i)=0;
end
if startup6 (i)==
if sumofclose6>2
ST Cost6 (i)=startupb (i) *InitST Cost (6);
else
ST Cost6(i)=startup6 (i) *InitST Cost (6)/2;
end
sumofclose6=0;
else
ST Cost6(i)=0;
end
if startup7(i)==1
if sumofclose7>2
ST Cost7(i)=startup?(i)*InitST Cost(7);
else
ST Cost7(i)=startup7(i)*InitST Cost(7)/2;
end
sumofclose7=0;
else
ST Cost7(i)=0;
end
if startup8(i)==
if sumofclose8>0

103
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ST Cost8(i)=startup8(i)*InitST Cost (8);
else
ST Cost8(i)=startup8(i)*InitST Cost (8);
end
sumofclose8=0;
else
ST Cost8(i)=0;
end
if startup9(i)==
if sumofclose9>0
ST Cost9(i)=startup9(i)*InitST Cost(9);
else
ST Cost9(i)=startup9(i)*InitST Cost(9);
end
sumofclose9=0;
else
ST Cost9(i)=0;
end
if startupll (i)==
if sumofclosel0>0
ST CostlO(i)=startuplO(i)*InitST Cost (10);
else
ST CostlO(i)=startuplO(i)*InitST Cost (10);
end
sumofclosel0=0;
else
ST Costl0(1i)=0;
end
end

%$Start-Up Cost calculation

ST CostByTime=ST Costl+ST Cost2+ST Cost3+ST Cost4+ST Cost5+ST Cost6+S
T Cost7+ST Cost8+ST Cost9+ST Costl0;

ST CostByUnit=[sum (ST Costl),sum (ST Cost2),sum(ST Cost3),sum(ST Cost4
) ysum (ST Costb),sum (ST _Cost6),sum (ST Cost7),sum (ST Cost8),sum (ST Cost
9) ,sum (ST _Costl0)];

$ST CostByTime=startupl*InitST Cost (1l)+startup2*InitST Cost (2)+startu
p3*InitST Cost (3)+startup4*InitST Cost (4)...

o

°

+startup5*InitST Cost (5)+startup6*InitST Cost (6)+startup7*InitST Cost
(7)+startup8*InitST Cost (8)+startup9*InitST Cost (9)+startuplO*InitST
Cost (10) ;

$ST CostByUnit=[sum(startupl*InitST Cost (l)),sum(startup2*InitST Cost
(2)),sum(startup3*InitST Cost(3)),...

o

sum(startup4*InitST Cost (4)),sum(startup5*InitST Cost(5)),sum(startup
6*InitST Cost (6)),sum(startup7*InitST Cost (7)) ,sum(startup8*InitST Co
st (8)),sum(startup9*InitST Cost (9)),sum(startupl0*InitST Cost (10))];

%g* calculation

gstar=sum( (CPl-lambda.*Plnew) .*Ul) +sum( (CP2-
lambda.*P2new) .*U2) +sum( (CP3-lambda.*P3new) . *U3) +sum ( (CP4-
lambda.*Pdnew) .*U4) ...

+sum ( (CP5-1lambda. *P5new) . *U5) +sum ( (CP6—

lambda.*P6énew) .*U6) +sum( (CP7-lambda.*P7new) . *U7) +sum ( (CP8-
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lambda.*P8new) . *U8) +sum ( (CP9-1lambda.*P9new) . *U9) +sum ( (CP10-
lambda.*P10new) .*Ul0) +sum (ST CostByTime) +sum(lambda.*PL) ;

%Pedc (Power economic dispacth calculation)

gamma=[gammal, gammaZ2, gamma3, gamma4, gammab, gamma6, gamma’/, gamma8, gamma9
,gammalO];
B=[B1,B2,B3,B4,B5,B6,B7,B8,B9,B10];
r=[rl,r2,r3,r4,r5,r6,r7,r8,r9,r10];

Pmin=[Plmin, P2min, P3min, P4min, P5min, Pomin, P7min, P8min, P9min, P10min];

Pmax=[Plmax, P2max, P3max, P4dmax, PSmax, Pémax, P7max, P8max, P9max, P10max] ;
PmaxSel=zeros (10) ;
Pedc=zeros (24,10) ;
CPedcByTime=zeros (24,1);

InitCost=0; %use if all U=0
for t =1:24

PmaxSel=zeros (10) ;
PminSel=zeros (10) ;

PmaxSel=Pmax (U(t, :)==1);

PminSel=Pmin (U(t, :)==1);

gammaSel=gamma (U(t, :)==1) ;

BSel=B(U(t,:)=

rSel=r(U(t, :)=

index=find (U (t, :) ==

if (sum(U(t,:))==1)

if (sum(PmaxSel)>=PL (t

Pedc (t, index) =PL (

’

=1)
=1)

I~

1),

))
t);

CPSel=gammaSel+BSel. *Pedc (t, index) +rSel.*Pedc (t, index) ."2;

CPedcByTime (t)=CPSel;
else

CPedcByTime (t)=InitCost;

Pedc (t, :)=0;
end

elseif (sum(U(t, :))==0) | | sum(PmaxSel)<PL (t)
CPedcByTime (t)=InitCost;
Pedc (t, :)=0;
else

ptemp=PL (t) ;
sumcp=zeros (length (PmaxSel), 1) ;
pmax=PmaxSel;
pmin=PminSel;
gammasel=gammaSel;
bsel=BSel;
rsel=rSel;
PedcTempAll=zeros (length (pmax), length (pmax)) ;
for i=1l:length (pmax)

difp=sum (pmax)-ptemp;

pedcTemp=pmax;

for j=length (pmax):-1:1

if (difp<pmax (7))
if (pmax (j)-difp)>pmin (7)
pedcTemp (j) =pmax (j)-difp;
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difp=0;
else
pedcTemp (J) =pmin (j) ;
difp=difp-pmax (j)+pmin(3);
end
else
pedcTemp () =pmin (J) ;
difp=difp-pmax (j)+pmin(3);
end
end
PedcTempAll (i, :)=pedcTemp;
cp=0;
cp=gammaseltbsel. *pedcTemp+trsel . *pedcTemp."2;
sumcp (1) =sum(cp) ;
pmax=circshift (pmax, [1 11]);
pmin=circshift (pmin, [1 1]);
gammasel=circshift (gammasel, [1 1]);
bsel=circshift (bsel, [1 1]);
rsel=circshift (rsel, [1 1]);
end
lsindex=find (sumcp==min (sumcp)) ;
pedcTemp=circshift (PedcTempAll (1lsindex (1), :),[1,-
(lsindex(1)-1)1);

Pedc (t, index) =pedcTemp;

CPSel=gammaSel+BSel.*Pedc (t,index) +rSel.*Pedc (t, index) ."2;
CPedcByTime (t)=sum (CPSel) ;

end
end

$J* calculation
Jstar=sum(CPedcByTime) +sum (ST CostByTime) ;
rdg=abs (Jstar—-gstar) /gstar;

if aaa==
rdgxl=rdg;
jstarxl=Jstar;
gstarxl=gstar;

else
rdgx2=rdg;
jstarx2=Jstar;
gstarx2=gstar;

end

end

if rdgx2<rdgxl & jstarx2<jstarxl

pop=trial;
else
pop=tgv;
end
if aaal==

gendea=pop;
else



gendea=[gendea;pop];
end

Tl=rand() ;

T2=rand () ;

if T1<0.1
F=0.6+(rand (1) *(1-0.06));

end

if T2<0.1

Cr=(0.7+(rand(1)*(0.9-0.7))) *ones (1,D) ;

end

indil=gendea;
end

SUAAINAGNT

axes (handles.axesl) ;

plot (Numgraphl, RDGgraph, "-sm'")
grid;

xlabel ('Iteration', 'color', 'b');
ylabel ('Average RDG', 'color','b');

axes (handles.axes?2) ;

plot (Numgraphl,Numjstar, '-sg')

grid;

xlabel ('Iteration', 'coloxr', 'b');

ylabel ('Average Total Cost', 'color','b');

lambdakeepl=lambdakeep
disp ([ 'Numgen="',num2str (Numgen)]) ;
disp (['Numround=",num2str (Numround)]) ;
disp(['OStar="',num2str (Qstarkeep)]);
disp(['JStar=",num2str (IJstarkeep)]);
([
([

disp (['RDG=",num2str (rdgkeep)]);
disp(['Parameter F =',num2str (keepF)]);
disp(['Parameter Cr =',num2str (keepCr)]);

keepCrl=keepCr(1l,1);

set (handles.text35, 'string',Numgen) ;
set (
set (
set (handles.text49, 'string', rdgkeep) ;
set (handles.text43, 'string', keepF) ;
set (handles.text45, "'string', keepCrl);
set (handles.anstime, 'string', ccc2);
set (handles.textb4, 'string', ccc);

set (handles.textb57, 'string', cccl);

handles.text39, 'string',num2str (Qstarkeep));
handles.text4l, 'string',num2str (IJstarkeep));

107



set (handles.uitable7, 'Data',uctablekeep);
set (handles.uitable8, 'Data', edtable) ;
set (handles.uitablel3, 'Data', lambdakeep."');

1)
U3

disp(['Unit Commitment Table

disp (' T Ul U2
Uulio');

disp (uctablekeep) ;

U4
U9
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U5 U6 U7 U8

disp ([’

'1)

(
disp(['Solution of Dual Problem
(! P5

disp T Pl P2 B8 p4
P10") ;

disp (gtablekeep) ;

P6 P7 P9

[ ]

0.
-
9]
T

P9

'S P8

[ |l

1)

T FuelCost

Total !

StartUpCost

totaledtable) ;
[ ]
[

set (handles.textb3, 'string', toc);
chi=chikeep;
set (handles.uitablel?2, 'Data', chi)

function edit25 Callback (hObject, eventdata, handles)

% hObject handle to edit25 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
$ handles structure with handles and user data (see GUIDATA)

% Hints: get (hObject, 'String') returns contents of edit25 as text

o

as a double

o)

str2double (get (hObject, 'String'))

% —--- Executes during object creation,

returns contents of edit25

after setting all properties.

function edit25 CreateFcn (hObject, eventdata, handles)

% hObject

% eventdata
% handles
called

handle to edit25 (see GCRO)
reserved - to be defined in a future version of MATLAB
empty - handles not created until after all CreateFcns
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% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'"),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

o

function edit0026 Callback (hObject, eventdata, handles)

% hObject handle to edit0026 (see GCBRO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o\

Hints: get (hObject, 'String') returns contents of edit0026 as text
str2double (get (hObject, 'String')) returns contents of
edit0026 as a double

o

% —--- Executes during object creation, after setting all properties.
function edit0026 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit0026 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

function edit27 Callback (hObject, eventdata, handles)

% hObject handle to edit27 (see GCBO)
$ eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of edit27 as text
str2double (get (hObject, 'String')) returns contents of edit27
as a double

o\

% —--- Executes during object creation, after setting all properties.
function edit27 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit27 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.

o©
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if ispc && isequal (get (hObject, 'BackgroundColor'"),
get (0, 'defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white');
end

function edit28 Callback (hObject, eventdata, handles)

% hObject handle to edit28 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of edit28 as text
str2double (get (hObject, 'String')) returns contents of edit28
as a double

oe

% —--—- Executes during object creation, after setting all properties.
function edit28 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit28 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, "BackgroundColor', 'white');
end

o

function edit29 Callback (hObject, eventdata, handles)

% hObject handle to edit29 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

oo

Hints: get (hObject, 'String') returns contents of edit29 as text
str2double (get (hObject, 'String')) returns contents of edit29
as a double

o\

% —--- Executes during object creation, after setting all properties.
function edit29 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit29 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, '"BackgroundColor', 'white');

oe
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end

function edit30 Callback (hObject, eventdata, handles)

% hObject handle to edit30 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of edit30 as text
str2double (get (hObject, 'String')) returns contents of edit30
as a double

o

% —--- Executes during object creation, after setting all properties.
function edit30 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit30 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
3 See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

function edit31 Callback (hObject, eventdata, handles)

% hObject handle to edit31 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o

Hints: get (hObject, 'String') returns contents of edit3l as text
str2double (get (hObject, 'String')) returns contents of edit3l
as a double

oe

% —--—- Executes during object creation, after setting all properties.
function edit31l CreateFcn (hObject, eventdata, handles)

% hObject handle to edit31l (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, '"BackgroundColor', 'white');
end

o
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function edit32 Callback (hObject, eventdata, handles)

% hObject handle to edit32 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o\

Hints: get (hObject, 'String') returns contents of edit32 as text
str2double (get (hObject, 'String')) returns contents of edit32
as a double

o\

% —--- Executes during object creation, after setting all properties.
function edit32 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit32 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'"),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white');
end

o\

function edit33 Callback (hObject, eventdata, handles)

% hObject handle to edit33 (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

o\

Hints: get (hObject, 'String') returns contents of edit33 as text
str2double (get (hObject, 'String')) returns contents of edit33
as a double

oo

% —--—- Executes during object creation, after setting all properties.
function edit33 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit33 (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: edit controls usually have a white background on Windows.
See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, '"BackgroundColor', 'white');
end

o\

o)

% —--—- Executes during object creation, after setting all properties.
function text46 CreateFcn (hObject, eventdata, handles)
% hObject handle to text46 (see GCBO)
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% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called
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