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OF THE SOUTH BANGKOK THERMAL PLANT

APPENDIX A

PERFORMANCE DATA

A.1 Station Net Heat Rates

Figure A-l.1
Figure A-1l.2
Figure A-1.3
Figure A-1.h
A.2 Station Auxiliary Power
Figure A=2.1
Figure A=2.2
Figure A-2.5
Figure A&-2.k

.

(1]

Unit-1
Unit-2
Unit=-3

Unit=4&

Unit=1
Unit-2
Unit-3

Unit-4
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APPENDIX B

LEAST-SQUARES CURVE FITTING

It is a smooth curve which does not pass through each of a
number of given points, but which passes near each of !hem in a plane.

; : \
Jormal Eguation for Curve Fitting : \

This is the problem of fitting a given number of function

values (xi and ¥, i=1y.+.,0) by a straight line in the fornm

Y = a+ aX. \ (B-1)
The coefficients éo and a, are determined by using the least-squares
criterion which requires that S = EZ(Yi- yi)z be a minimunm, where
T, is evaluated from Eq.(B-1). The values Y.~ y; are called resi=
To obtain the minimum value of S, which is a function of two
variables: K and 249 the following two first partial derivafives

are set to zero:

° ' k)
g—i— = 0 and 5‘3‘ = Q.
(<] o

This yields the two simultaneous linear equations

38 }n:a(' 2 | :
g = Sa{8y* 84%;~ ¥;) jijz(a +oagx, - i) Oy (Bad)

o i=1" o i=1 ¢
and
33 B, : 7
sn = Z ,-—~ (a + a,%;= ¥ ¥ & > 2 (a + ax,- y;) = O. (B-2b)

4 i |
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Fronm Eq.(BJEa)
n 'nl X '
;E%yi = na_+ a1;E:xi, (B-3a)
i= o R » f 3

and from Eq.(B-2b)

n n ¢ n 2 ' :
PR SN I SVt (B-3Db)
is1 i=1 i=1

Thus, the Eqs.(B-Ba) and (B-3b) represent two conditions_which_must

be met in order to obtain the best fit of the straight line, based

on the least-squares criterion. The values of a, and a, can be

solved easily by these two 1inear'equations.

The mth Degree Polynomials

The procedure is quite similar to the straight-line case.

Basically, a minimum value of S will be found, where

2 m
T = a+ a.x+aX teeot a x (B-4a)
and
n, . 2 1 : 2 m 2
S = E;%(Yi-yi) = EZ%(ao+a1xi+a2xi+...+amxi-yi) o (B-4b)

To obtain the minimum value of S; which is now a function of m+1
variables 8 989 eeer8s the following mnm+1 first partial deriva--

tives are set to zero:

35 3 2 FEAn
5= = ;E;Z(ao+ 84X 4 BoXT Heeet AX, -.yi) o
(o] ;A=) b
'BS .. 3 \ m A
53% = EE%in(ao+ a X+ a,X; teset B X, = y3) = 0 (B-5)
3% 2. m - m . :
= oo ;E:ZXi(a°+ auX + 8X] teeet @ XS yi) = 0.

m 1=14
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7T

Then the m+1 simultaneous linear, or normal, equation

e n 7
e a, X, + A 3K, teeot axx, =3&¥; = =(.0,
. 2 g ? m+l o = o
a gx; + a, =X, + A EXT  hesot a X, -z;iyi = 0,
<2 3 b m+2 2 3
agpXy + afxs & AFX, taeet Bgr, " SEXeTy = 0, (B-6)

‘m o m+1
aogxi + a,‘:x.

s nermed m+m n
+ . FXL teeet A LX, R e
i é% i 23 nF i T ivi

|
o
-

are obtained. The symbol X implies summation of i from 1—to n;

I+ is convenient to express Eq.(B-6) in the following natrix -

notation,
K = . (5-7)
where é
| 2R Zx? e ix@ ]
3! i i
0 2 3 m+T i
[}Q = Ex, EX;  Ex] ... Ix :
&A n+1 m+2 2m
=x; 0 i le s le

ko z:’:"i

sl = | 2] = | Ea . .
. é :
Lkm _ “ ‘iny

Iitiésnnﬁﬁﬂithat the column matrix [gj " can be readily ob-
tained by the Gauss-Jordan elimination method or some other well-

known methods.



Case Btudy Data Fit Curve

~

From the performance déta curves shown in Appendix A,
the nﬁmérical equation of these curves can be obtained by the
least-squares curve fitting method described in the previous sec-
tion. The straight line of the relation'of station serviée and
gross load in KW of each unit within a plant will be fitted inte

the form
L,=m Ly + o0 (B-8)

where LArepresents the station service auxiliary power (¥W) which

is Y in Eq. (3-1)

G represents the gross generated load which is x in Eq.{(B-1),
m_ is the slope of the line or a, in Eq.(B=1), and

¢ is the constant value or a, in Eq. (B-=-1).

For convenience, Fig. 3-2 in Chapter III could be illustrated

again
Gross Load
oy |
GEN. % g » HNet Lvad
(L)
AL
Station why i
Auxiliary '
Power i1y
(L,)

FIG, 3-2 Simplificatéd one line diagram for each unit of power plant.
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From this Fige. 3-2, it canve seen that

Lg = Ly + 1L, (B-9)

Substitute Eq. (B-8) into Eq. (B=9)

LG = LN + mSLG + C

then e P
P v il (B-10)
G £ 7( 1 ‘r-':ns

Since heat-ate HR‘is the ratio of input per output value, the rela-

tion can be written in the following form:

1
W/ =\ e
R L,
or

I = Hp o Dy (B-11)

where I represents the energy input,

and H_, represents the heat-rate.

R

Thus, the net heat rate performance data (Lﬁ < Hy relation)
shown in Appendix A can be transformed to the input-output relation
by the Egs. (B-10) and (B-11), then the polynomial equation of this
relation will be fit by the least-squares curve fitting method into

the form.

I =:a + a,Li '+ a. L £
o 2

X3 . * aBLG3 toest a Lo (B-12)

Eq. (B-12) is similar to Eq. (B-Qa) where I is ¥ and L, is x. This
equation will be used in the computer program for the case stuﬂy
of the load distribution problem. The results of numerical calcu-
lation to receive the values of ao,a1,...;am in Eq. (B-12) are

shown in Table B-1 and B-2.



TABLE B-1

STATION SERVICE CURVE FIT

This is the table for finding the values of g and ¢ of

the Eq.(B-8)

LA = msLG + ¢

by using the least-squares criterion. Appendix A is used as the

data.

UNIT-1

| L 3 I, 1 - .
i (mido)  E - gmaehoy i 0 RESULTS g
: : $ 1
! .10.0Q i 0.500 : z §
H 15.29 : 0.885 im = 0,4271+10" i
i 20.20 i 0.990 : S :
i 2l.50 1.030 fc= 0.1334 " §
: 22.60 : 1.080 : ;
% 3 s .
: i . RESIDUALS 3§ SQ. OF RES. ¢
: n L.+ ¢ P 7 : ' P 2%
: s G : (LA-(mng+c)) i (Ly=(m_Lg+c)) i
2 - = S
T 0.560480 { -0.6048+107"} 0.365783+107% i
i 0.778300 ¢ 0.1067 _,i 0.113848107, i
i 0.996077 § -0.6077+10_7 % 0.369290+10"; i
i 1.051590 i -0.2159+10_ ;i 0.466128+107% |
i 1.098570 i -0.1857+10" i 0.344844x1077 :

8 & i 0.158506+107 " i




UNIT-2

75

L L
(1w 10) (= 10) SR
10.2 0.656 L fe10=]
0.0 0.935 m =0.2906+10
22.6 1.012
23.6 1.050 e ="0:3502
. o RESIDUALS 53.0F RES.
"s G (L,-(n_Lg+c)) .(LA-(msLG+°))
0.654595 0,1405*10:2 o.197402~10:2
0.939406 ~0.4406+10_ 0.194128+10_
1.014968 = ©  =0.2968%10 5 0.880902+10"7;
1.044030 0.5970+10 0.356409+10=""
- 0.658567+10""
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UNIT-

76

; % SR O PES 4 .
(1 »T0) (xweto) (L,§§§UE§§cﬁ‘*
15.4 0.853 o= 0.121e10 <

27.8 0.868 c5= 0.8344

27.8 0.868 m =.0.1323¢10"7

30.9 0.909 c®= 0.5003

30.9 0.909 ms=-o.5357*1o"1

k% . 0.83h ¢ = 2.56h

T e RESIDUALS SQ.OF RES. .

s G (LA—(msLG+°)) (LA-(msLG+C))
0.8530003 -0.3576z10:2 0.127877*10:13
0.8680003 -0.3576%10 0.127877+10 \

| S = o.255755f10"72
0.8679994 0.596%10_ ¢ SfEEEEEéIiSfjg‘
0.9089994 0.596%10 0.355216%10
s = 0.710k32+10" 12
0.909 B® 5:~—_:;:~
0.8339998 0.1192%10 0.142086+10" 7
T 0.142086+10" 12




UNIT-4&

o ; # Do S
(¥ *10) (M *$0) RESULTS
15.5 0.620 -y
28.1 0.854 m = 0.1727+10
33.2 6.925 =
35.0 0.957 & 25 000
e TRESIDUALS SQ.OF RES.
s G (LA-(msLG+°)) (LA-(msLG+°))
0.623958  =0.3958%10 0.156657*10:;
0.841590 0.1241+10 0.15#008*104 .
0.929679 ~0.4679%10 0.21893*10" =
0.960770 -0.3770%10 0.142129+10"

s B

- e . D e S S G S o W

oo mEmSOEEEs




TABLE B-2

INPUT-OUTPUT CHARACTERISTICS CURVE FIT

This is the table for finding the values of a1,a2,;.;,an

of the Eq.(B-12)

= 2 m
I = ao+ a1LG + azLG +teeot amLG

which is similar to the Eq.(B-lka)

2 m
X 4+ 2.X 4eeot amx

1

Y=a°+a >

by using the least-squares criterion. Appendix A and Table B-1 is

used as the data.
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UNIT-1
(x) (y3
LN - Eﬂi HR 4 = HR.LG
G~ T-m KCAL 3 KCAL , 107
(MW*10) (M‘fw’*lO)s (m*_lo ) (—_ﬁ}—- 109)
9.40 9.959 2,402 23.92
14,30 15.08 2.360 35.58
19.00 19.99 2.268 45,33
20.50 21.55 2.287 49,29
21.35 22.44 2.306 51.75
DEG. RESULTS F(x) RESIDUALS S
&7 /) 12k LOh -0.1220
a,= 0.2285+10 25316 0.4188
2 a,= 2.114 35.93 -0.604§ 0.7228701
’ 9.3 -0.09081
a,= 2.761 51.35 0.3982
-2
h -2 23.92 -0.1251%10"
3 22- 8.01% 45.36  -0.2673+10_, 0.354712«10
1:_36“-7 Lhog. 2k 0.4568+10_,
o 51.78 20.2711+10"
a#=—0.5788*10:§ 23.90 o.167o*10:3
az= 0.1307#10 35.53 0.4504t10_1 .
L a2=-o.5373, 45,28 0.5437%10 0.272629+10"
ao=_34.42 51.68 0.6918+10




URIT=-2

(x) (¥)
L. .+c H T = H_.L
(ﬂﬂfﬁo) Ligy o hcmnfio3) - (KoAL fc??
st (MW+10)° KW=nr ar
9.40 10.05 2.604 2b.17
14,10 14.89 2. Llily 36.3%9
19.20 20.1% 2.336 47,06
21.60 22.62 24344 ' 53,01
DEG. RESULTS F(x) RESIDUALS s
a= 0.8157*10'2 22.24 -0.06924
2 a,= 1.349 i 38 -0.3225 0.186569
a = 6.831 52.83 0.1759
ag= 0.4386%1072 22.17 0.5357*10'3
a2=-0,20556 36,39 -0.8621%10" -5
5 af= 5.167 57.06 -0.2557*1o:§ 0.641141+10
ao=-9.448 5%,01 0.7629410

80



UNIT-3
(x ) (y)
L _+c I =3
% 6 = T kel R, 3 KCAL = 7G
(MW=10) (14*10)° (m*lo ) (===+10")
14.6 15.4 2.558 39.39
26.9 27.8 2.326.335 64,66
29.9 20.9 2.300 71.07
31.5 32.3 2.2y 73.87
GEG. RESULTS F(x) RESIDUALS S
a,= 0.5694+10 7 39.33 0.1099.1025
2 a,= 2.015 25:33 "g:igzgjig-1 0.294537*10‘2
ay= 8.227 73.90 =0.2737%10"
a5=-0 ggzgigj 3. 32 0.6180+1072
a’= * oh.6 0,1907+10 -3
5 af: 0.4080 71.05 o.2084*1o‘2 0.858728+10
2 = 20.38 7%.85 0.1956%10"

81
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UNIT-4
(x) (y)
Ly 50 fg:i Hy I=Hplg
(M+10) (1109 (Fo=s10®) (St 107)
27.2 28.04 2.266 63.54
30.5 31.40 2.259 70.93
32,2 33%.13 2.237 74,11
3h.l 35.06 2.229 78.15
DEG. RESULTS F(x) RESIDUALS s
N o L3393k .0.1415+10
R & 63.73 -0.1911 ,
2 a,= 1.688 72.60 0.3328 5 0.159523
74,19 * -0.7512+10
A5 70 78.15  =0.8003+10 !
-2
b -2 39.34% 0.5959%10
-2 8'i§i§*1o 63.56 - -0,218+10" e
3 2: 7074 0.1861 0.77136+10
Sq=" -1.5580 94.30  =0,1922 '
= 37.13Q 8" - -
2y 78.08 0.7106%10
a,= 0.8796410'3 39.40 -0.4716*10‘1
a=-0.1000 63.86° «0.3243
L ag= L,1600 71.50  -0.4692 0.7235121
a1=-72.350 74,67 -0.5600
a°=‘482.9o 78.44  -0.2870

It can be seen that the best degree to obtain the least

value of S is 3 in every unit.



APPENDIX C

COMPUTER PROGRAN
Program Description

The program consists only of one main program. All array
and vector sizes are specifieé in DIMENSION statements, which may
be altered for the particular problem..The program is designed for
a minimum total fuel use of a plant by distributing the given genera-
tion load. The final result will show the best operating point of
all the units within the plant. The total generation load can be
set via the reading inpuf or initialize the value in the main pro=-

grame

Description of the Parameters

A(I,J) : The coefficients of %Y of the polynomial I/0

fa

equaiion of the iigi unit within a plant.

40(1) : The constant value of the polynomial I/0
equation of the :'LEElw unit within a plant.

- S : Constant value for reducing r and S in each
iteration. In the most cases C (10.

DXI(I) : The if® value of increment of initial feasible
solution & xi(i).

EPS : Epsilon €, the tolerance value.

F . The objective function which is the total fuel

use of the plant.



G(I5
INV

IPN

IsC

JJ

M

N1
NN
HT
NTBL

PO

PR

o

e

(1)

o

ae

.

84

The value of F'cbrreSponding.to the successive
value of P.

The i-tz'-11 inequaiity éoﬁstraint wvhich is the generting
capacity of each unit within é%planf.

Inverse direction of the step size vector S if it
equals to 1;

i+n

I I8C= 1, it means there is some success at least
one direétion.

Co-ordinate number. If JJ{ n it is exploratory move.
If JJ = n, it is pattern search. If JJ ) n, the
tolerance value is checked out and the i%eration

is started again.

Maximum degree of the polynomial equations.

The number of units within a plant.

n-1, number of the independent variables.

n+n =.2n; number of the irequality constraint Ee
Row number of the tables. There are KRTT rows in
each table.

The gumber of table.

The augmented objgctive function.

The original augnented ijective function during
the step-size vector S.

The memory gugmented objective function during the

iteration of r.
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SUMG

SUMGS

X(I)
XI(I)

XL

XLMN
XLMX
XLS
XHAX(I)
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The spccessive augmented objective function.
The penalty factor. The initial value is set
to make the penalty egual fo 10 per cent of the
pbjective function F,.
The i value of the step-size vector §
Maximum value of Si’
Magnitude of the step-size vector §.2

n

, : P :

Summation of the penalty function Eé% 1n 8-
The wvalue of SUHG correqunding to the suc=-
cessive value of P,
Gross load generated by the ith unita.
The i'® initial feasible solution.
Total gross load of the plant given by CDC
(Central Dispatching Center).
HMinimum value of total gross load of the plant.
Maximum value of total gross load of the plant.
The last value of XL.

Maximum load generated by the 1B unit.

Minimum load generated by the ith unite.

The ith original feasible solution of the step~
size S.

The ifﬁ successive feasible solution.

Fuel consumption of the ith unit.'



86

-Flow Chart

?he flow chart is divided into four sub-flow charts as
follows:
SUB-FLOW CHART (4) : Read the input data and change the

value of given total load XL, for

making the table.

SUB-FLOW CHART (3B) . Setting the initial value of r,

a0

(i.e.,ro), to make the penalty term
equal to 10 per cent of the objective

function F.

SUB-FLOW CHART (C) Find the direction and reduce the

e

magnitude of the step-size vector S
and tolerance check out, or reduce
the weighting coefficient r of the

penalty function.

SUB-FLOW CHART (D) Find the optimum value of x with the

step-size vector S to minimize the

objective function P.

Computer Source List

The computer source list is shown coding in the FORTRAN IV

language.
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SUB-FLOW CHART (A)

Read the input data and
change the value of given

total load XL, for making
- the table. ol

DIMENSION: A(4,3), AO(hL), XMAX (&), xMIN(hL), DXI(#),AgJ
XI(4), xo(4), xs(4)y, x(4), ¥(4), G(38), s(3)

: ¥
READ Input Data: m,n,ﬁTT,XL,XLS,C,EPS,XMIN(I),XHAX(I),AO(I);A(I,J)
i=1,oco’n j=1,.--’m-

¥ :
| Print Input Data |
IWE |

Adjust the input values for proper calculaticn:
,XL,XMIN(I),XMAX(IziE?e devided by 10.

n
> IXMIN(I)

i=1

n
Z :XMAX(I)
i=1

XLMN

XLMX

alculate tae dé%lre parameter
NTBL =0
NT =NTIT
N1 =n=-1.
EN =n+n

Setting the initial feasible solution
READ: XI(I), DXI(I)

NT = NT+1 - | Return from
XL = XL+1. CHART (C)

| After print out
+ DXI(I) Optimum solution

old

3
"]XI(I)new = XI(I)

i=1,-.-,n

The TABLEs
are finished|

R
"”"'“IEE!EI

gl .~y BRI
| NTBL=NTBL+1

Print Heading of
- The Table HNTBL
1

[to CHART (B)]




SUB~FLOW CHART (B)

Setting the initial value

[from CHART (4) |

of ryi.2., r_, to make the

penalty term°equa1 to. 10
per cent of the objective
function F.

X(I) = XI(I)
Xs(1) = X(I)-
T T e e

K = 0]

d=140

Y(I) = Aa0(I) + ijA(I J)*X(I)**J |

el | J=1

to CHART (C) |

IPN = i+n
G(I) = X(I)-XMIN(I)
G(IPN) = XMAX(I)-X(I)
S 1 ese gl
SUNG = 2{3 in &(I)

m"a'd"d

UMG

[to cHART (C) |



SUB-FLOW CHART (C)

.Find the direction and
reduce the magnitude of
the step size vector 5
and tolerance check out,
or reduce the weighting
coefficient r of the pe-
nalty function.

'Return ;rom.
| CHART (p) 1

89

{from CHART (B)]. 2=R/C

| P=FS-R*SUHMGS
PR=P
PS=P

I0(I) = XtY)
i=1,ooo.yn

8(1I) = 0.

i=1'ooo,,N1

[s(ag) = so |

S(I)=X(I)-X0(I)

i=1 ’O.Q,I“{']

Find SH:S(I)max
i=1’.o‘,N’1 *

i
s(I)=(s(T)/sM)*s80
i=1"00,N1 .

- [s0 = so/c]

-

Calculate the actual valué
of XL, and XS(I) by multi -
plying by 10.

2D

[to CHART (D)]

Print out the optimum
solution XL,XS(I),PS,
Ko i = 1,oovan

Return to
CHART (A)

\ A
Readjust the ;an
value of XL




SUB-FLOW CHART (D)

[from CHART (C)]

Find the optimum value
of X with the step size
vector S to minimize -
the objective function
P.

(I7 = XBUITaETY)
> T

N
X(N) = XL-§%%X(I)

1/ %
IPN = I+4N
G(I) = X(I)=-XMIN(I)
G(IPN) = XMAX(I)-X(I)
/)= 1,0..,11

gl yes
ST Ll a(1) > 0% (success)-

NH i
SUMG = >, 1n G(I)
i=1

{
m
Y(I) = AO(I)+ > A(I,d)*X(I)**J
F=lhje o« g 3=1
F =2 (1)
1=1

1A
[P = F-R*sSUNMG]|

Return to

CHART (C)
&

@_JJE-
JJ+1

8(1) = -8(1 e )
i=1’ooogN1 'FS-—:" i
SUKGS=SUNG |

ég}k——qj




PRSI o - 5 MR R

ASEAE- - TR

3 T )

11%
la%. .
13%
i
15%

17
18%.
19=%
20%
21=%

i Y Y

P

DIMENSION A(443),8004),XMAX(4) XMINCG) ,DXIC4) XTI},

1 XO(4) g XS4} X (4),Y(H4),G(8),S(3}

»”étAb‘iﬂpUT“bgfkhm”"Ain"h»”"w
READ (5,1) MyNTT,CLEPSyNsXLsXLS

.1 FORMAT (I2,13,F3.04F7.4,13,2F5.01}
KEAD (5,42) (XMIN(I),1Z1,N}

i o RERB. US 2} AXMAXCL Y B N e

THIS IS A GENERAL COMPUTER PROGRAM IN FORTRAN IV.. . __ . .
TO SOLVE A LUAL DISTRIBUTION PROBLEM OF
THIS NEW DIRECT SEARCH METHOD DEVELOPED FOR THE SUMT.

v UNLIT PLANT,

23% 2 FORMAT (4F5.0)
. PhHE. . T RERAD IS S Rt N
25% 3 FORMAT (uF7.3)
SR X 0.5 Iz N Y 108 2k o
27% READ (Sya)r tAtI a2y
" ,_v..__._.,z..a*_., o A l* ﬁF-OR-"%AuI-»«‘ F b - 3-1 F8 0~5’ F 10 . 7 ) P — -
4 29% 5 CONTINUE
Lo e 6 e s il e _ el e
31% c PRINT INPUT OULATA
. 32% ¢ B — ' S IR O et ol Eod s e
3 3% WRITE (6,6)
e 383% . 6. FORMAT _(1H1 /74714141 7+43T7X,y'= INPUT DATA _=°'/7/1)
35x% WRITE (6,7}
3@k 7 FORMAT (40X ,*UNIT=12,6X s UNIT=2%,6X, 'UNIT=3",6X, "UNIT=4"///)_
3T % WRITE (6,8) (XMIN(I)y1I=1,4N)
_38% & FORMAT (10X, *MINIMUM CENERATIVE LOAD'*,4F12.0,6X,'MW*/)
39% WRITE (6,49} (XMAX (Ekegl=lyeN)
= YQ0% 9 FORMAT. (10X, *MAXIMUM GENERATIVE LOAD®* 4F12.0,6X*MW*///)
41 KWRITE (6,10) (ACCI),I=1,N}
4 2% 10 FORMAT (19X, "*B08) *s7X o=  *MFE12,3/)
W R 3% DO 12 JS51uHM
44x% . WRITE t6411) Jya(AtIyJddsI=Ll,yN)
45 % 11 FORMAT € 19X LA (ISINT ] qbsope Ry C S BF12eT/)
o mbw oo A O INIIE e
47% wRITE (6,13}
A% . 13 FORMAY t/ZyA0XSCWHERE OUTPUT . ¥ = ALD) * ALLI%K 1,
49% 1 Y+ A(2)%X%%2 + A(3)%X%%3')
_ 503 WRITFE (6,14} ; L e e e
51% 14 FORMAT (/,10X,* AND INPUT X = GENERATIVE LOAD®,
et S o i % EMWY OF  FACH URE Eet ) ..
5 3% WRITE (6,415)
S 15 FORMAT (///428Xys36L0 %)}
55% /5
 sE%® __ C._ . ADJUST THE INPUT_VALUES FOR PROPER CALCULATION.
57% { : ] ; :
L S5B%k VEMN. = el Sl Biaas pt Mnl et e Bl e
59 % YLRX = O%
60% DO 16 _1I=1,4N Fasea ons
61x% XMIN(I)=XMIN(I)/10.
2% . XMAX(IY=XMAX(I)/10.
63x% XLMN = XLMN+XMIN(I)
R T XEMX. = XLMX+XMAX(I).
65% 16 CONTINUE
_6b6% .
67% c CALCULATE THE UESIRE PARAMETERS
BB e E



gt o ot e e PENEIPRS PP

e 70% o NI = NIT e ——————————— _
1= N1l = . N=1
e e R NN = N+N
73% c ' :
TRTINN 11 AR N o SETTING THE INITIAL FEASIBLE SOLUTIONS
75%, 5
PR - S SR =) 8/ 1§ (543 3706 X0 01) s T =35 N ).
717 % 17 FORMAT (&F6.2)
DI - S _ READ. (5,18) {(O0XI(I),I=1,N)_
19 % 18 FORMAT (4F5.2)
ST o7 TR - A I G SO S SRS S e -
81 19 NT=SNT*1
e BSERe e e XY EXE R e e :
8 3% DO 20 I=1,4N
sux o B 8 e L B
85 * IF IXL.LT<XEMN} 60 TO 19
o mew o B IXLL6T.EL5) 80 FO 63 -
87 = IF- 4NF-LENTTL GO JO. Q9
R 77 IO SO - 7 - S St SR AT
- 89 * NTBL=NTBL+1
9Ux . . .. 3 KRITE (6421)
91=x 21 FORMAT (1H1y/ /724741474117,
92% 13iX42= THE TaAgLE OF LOAD DISTRIBUTION =YL LD
93% WRITE (6,4,22) HNTBE
e G4 % 22 FORMAI (85X, 'TABLE NOGEY L2L /AN
95 % WRITE (6423)
- 96x ; 23 FORMAT (15X, *TOTAL LOAD',QX,'UNIT-l',BX,'UNIT-Z'.
CAES 13X, "UNIT =393 X, "UNIT =4 ,4X, " OPTIMUM® 04X, *NUMBER OF ')
 ogx . WBITE (6,24%) L SR )
99x 24 FCRMAT (18x,'4Hw)',ex,'(MW)‘,SA,'(Mw)',SK,'(Mw)',
S ¢ B e .15X,?(Mk)?,bX,'VALUE',SX,XITERATIONS'///)
101 % 25 B0 26 I=1,4N
—-yfog . - - BETY SRIAL)
¥ 103x% XStI)=x(1}
104 % 26 CONTINUE
105% €
_1pe* - C . _COMPUTE THEK INTIAL VALUE GF R 4 .
107 % c
108x* K=0 ol i Wb e el e W 2 i SR N TR T D e
109%* 00 27 I=Z1,N
“110=% YE{II=K0O( 1)
111 DO 27 J=14M
f12x o YALISYAT A R RXAL RN
113% 27 CONTINUE
et oRIREERE e i F=0a . et o MIT O S e T R
115% DO 28 IZ1,N
116 ... 28 Fs¥av4il}
117=% pPsSzF
118% . IF AXLEQ.XLMN) 6O 10 60
| 119%* IF (XLeEQeXLMX] 60 TO. .60
121% c COMPUTE INEQUALITY CONSTRAINTS G(I)
. 122% G
123% DO 29 I=1l,N
Sogryw s TPNZEEN
125% GEIEXCTI=-XMENIL)
126% GUIPNIZXMAX(L)=X(T1)
127x% 29 CONTINUE
128% 2 i

A ER AT s 5 2 e L Rest e s Sty v b B s N e e e Ak



O, . I &

131%
TR e e R
133x% 30
. T S
135k, C
S ¢ T S
137%
S . - &~ S— ! eI

SUMG=0e.

o T e e

139=%
140
141

“wulAZ&um-m~~ﬁwTwww

143%

R . 5. B s L, S = e e e e i B e e =
FIND THE DIRECTLION AND REDUCE THE MAGNITUDE GF
 THE STEP _SIZE -NECTOR _S,AND TOLERANCE CHECK OUT.. ... .

145% C
R 17 < SRS i
14 7% C
o.lu8x
Y14 9%
150

151% c
. 152% L

31 K. ZK+1 . il

.

e i R

153 % 52

155%* 33
e b D B . e

157 €

pe  MEGS T L e

159% &
S— | 10y .
161x*
162x
163=
lobx
165%

SR 157
167*
- YOB%
l69x%
170=*
171%

34
35

S0

39

RIS & =L RIS | 1 B

I78% T
174x% €

UINEN o > S8 09 70 1 2t ¢
3

38

1sC=0

D033 I =T e

XC0(I)=x(1)

PO=P

SET - THE STEP _SIZEAVFECERORSSY: AND TOLERANCE
dad=1.. y
DO 35 I=1,.N1
S€1)=0s AN
IF (JJ-=N) 36439937

GO TO 43

B gL, WM S S SRS T S S
IF (ABS{PO-PJI-EPS) 58,32,32

IF _(SO.LT.EPS) GO TO 58
S0=S0/C

60 .TO 32

DO 40 IZ14N1
SLICXRL ) -R0RB) . il

FIND SMESS(I)JMAXe - o =

175% C
116%
177
e LR
179%
PO £ - 1 i 2. R
181% Cc
182 %
183%
A 184 % .
185% C
e B o
187
188

41

- SM=0.

DO 41 I=1,N1

S FECASHJOESSATYY- 60 10 41

SM=S(I)

SEONEINBEL. pool olln o ol T

DO 42 I=1,N1
SEI)=(S(I)/SM)I*S0

ETUAES

XEN)ZXL

CHECK. .OUT -

FIND X WITH THE STEP SIZE VECTOR S TO MINIMIZE P

SUMG=SUMG+ALCG(G(I)) : :
COMPUTE R FOR R%SUMG=Z10 PERCENTS OF F
R = F/Z(SUMG*10.) : iy T
P = F-R%SUMG
_PR= P
pPsS=P
[ e o SN NI oL e o Eo L = SO Aol e e 1.}
SUMGSZSUMEG



e S s Lt o e Y RS RS Gy T e e SO e A e et e il L
191% XINISX(N)I=X(1)
o 197=% g B CONTENUE- B S
193% €
Aouk, oo 0 COMPUTE THE INEQUALITY CONSTRAINTS G(I)
195% DO 46 I=1,N
_1963%.. 47 - L R Yo e )
197 % G(I)-X(I)-XMIN(I)
198% GCIPNIZXMAX(L)=X(I) d
199 46 CONTINUE
. __2400__:9:._-,,_._.._ R SIS S S , RO O SRR e R e S S e po
201% C CHECK IF ALL COhSTRAINTS ARE SATISFIED
o D L L e : S . : " = Ao =
203x% 11 1
204 % BT Pt et E+8+)—60-30-52
205% IF (II.GE«NN) GO TO 48
s ) 5 R G NI L s 1) Docid B 4 ) U SO B .
207 % 606 T0 u7
N SRR e el ORI S = s B
N~ 209% & LGMPUTE AUbMLNTEU OBJLCTIVt FUNCTION P
210% Eoee. =l ST, N SN, MR b s v
211% 48 SUMGZ 0.
212%. 0DC 49 I=Z1,NN - -
213 49 SUMG= 5Uﬁ6+AL06(G(I))
e2la%x oo PO SO . T=1.N . F JYL = e N
215% YEeI)=A00 1)
216% . DO S8 . Jd=1.M N W e
217% YALI= Y(I)+A(I,J)*X(I)**J
218% 50 CONTINUE
219=% F=0s
e PPk e DO ST EZ LN
221% S1 FoF+Y(1)
PR e e PEFSRESUME - - O/ Y _ ey . .
~ 223% (o ‘
224% AL s _CHECK FOR DECREASING. VALUE OF P _OR NOT
225% €
B XF APELE TR B0 T B e
227% & o |
228% € . SINCE P FAIL 70 DECREASE . FIND NEW DIRECTION OF_ S
229% , A
230w 52 TF (TNV.EQe«l) GO TO 53 i _ e
231% JJzJdu+l
. c. 2 s I R N g
233% C
234 % L 50 REVERSE DIRECTION OF STEP SIZE VECTOR S
235% c
Pk 53 PBO SK TTALNY. 4 :
237x% 54 S{I1)¥=~S(1}
_2383% e N B0 . R b L
239% €
2u0% . - £ P SUCCESS TO0 DECREASE
24 1% C
242% 55 1sC=1
24 3% DO S6 I=Z1,N
e RAN 56..X8 CI}=XL1)
245% PS=P
246% FS=F ..
247 % SUMGSZSUMG
24 8% S7 INVZO



= RS -

e 250% . 58
251%
e L et i NN
253 %
o SO e
255% ,

D" ST SN e T PO

257 % C

259 % &
SR 15 60
261
e PERN e T
263 %

S ZERE . B

265%

LT .

267 63
el b B
o 269%

BRSNS 7 2 [ O AR S

IE ARSI E=E) «GFSEPSY 60 0@ 59, . .~ i oo = LU I et
IF (ABS(PR-P).T.EPS) GO TO 60 ' ! ,

R R e T T T e e S —— B
P-FS-R%SUMGS

PR=P_ . . . SOy s

PS=P

i RO B e Sl et L o T i e TR e o e e e e N S Nl L e R e

S XL=XL*10.- -

DO 61 I=1,N

ASHII o XNSHATINd D e e A el o L LA e I e

WRITE (6,62)XLy (XS(I)IZ14N)4PSHK

FORMAT TISXGEE 2 3 ufoesiti=3+vE1048—
ELZXLZMO .

66-30 1%

WRITE (6465)
FORMAT-A31X, 360 8 SYy s 7/ T IAAILY ... ... K Pt e
STOP o

7 R o™ W) I - "~ - SR PYS SSPNSE IR SRR AR T N

EnD OF COMPILATION NO [DIAGNOSTICS.




APPERDIX D

ECONOMIC OPERATION ON THE NORMAL CONDITION



= THE TABLE OF LOAD DISTRIBUTION

()

510,00

520480

s Hn i

B T,

540,00

550,00

560.00

570.00 .

580,00

590.00

600.00

UNIT=-1
(Mw)

~lo0.00

100.00

100 .00

}00500

100 .00

100.00
100,00

100 .00

100 .00

100.00

UNIT=2
(MW)

100.00

100.00

100.00

100.00

100.00

100.00

100,00

100.00

100.00

100.00

UNIT=3
(M)

130433

136020

142416

148013

154.07

160,04

166,10

172.16

178,27

184 .43

TABLE NO.vl_

UNIT=-4
(MW}

179067 -

183.80

187.84

191487

hHSr &3

BIITe
203.90

207 .84

211473

21557

CQPTIMUM

VALUE

128,455

1304988 1 . 2l

131.949

133.749

135.582

137.447

139.341

141264

143.212

—NORBER ™ 0F "

AfhEATION

o st

,10 -




= THE TABLE OF LOAD DISTRIBUTION

TYOTAC EORD T DNIT=I " UNIT=2

AT AR .. B S

81000

620,00.

(Mw)

100.00

. 100.00

(MW)

100.00

BTAlR i

e BO0GHN S
eSq,ooﬂn
BROwle
i '
680.00 °
690 .00

700.00

100.00 -
100.00
1100.00
1o0.00

100.00

180 .24

181492

183435

AEEN0

lel.27

166459

17072
100.00

100,00

100.00

10090 0

196693
WLUD{OQHAm

|

TABLE NO.

UNIT=-3
R

19063

203.33

177.50

180,40

184,02

184428

189443

194.82

UNIT=4

(MuW)

219.37

w507

226467

23000 .

2hle2 b

~213.02

215.25

215.48

218.65

221+8%

-

OPTIMUM
., oo

1474179
o i PR
151.230

153,281

1554719

157.682
159.657

162.273

164,265

lebelT0 )

 NUMBER "OF
”;TERATIONS - - -
B .4
A0 SRS L M A S
..,_..,‘10...,” 5 o A A A A
1.7
17_ — N



= THE TABLE OF LOAD DISTRIBUTION

TR %

ﬁMN)_'”"“m }MW}
__710.00 18462
720,00 L7752
730,00 177 .94
740,00 178,99
756.00 _180717
760,00 181.32
_770.00 182.45
?80.00 183,57
790,00 184,53
800,00 185 .44

TABLE NO. 3

T —
(MK ) (MW
.100.00 290
154471 176,98
162 .48 ¢ 178.05
167,00 g —
17078 17 183+95
173.79 18744
176,41 191,33
178468  195.60
180,83  199.89
182,66 204,60

CUNTTS3 TUNIT=4T

(MW

224.99

210.80
211452
213424

215.18

217445

B.LLELL W

222414

22’4076

227.30

VALUE

168.303

170.849

172.805

174, 770 e

176.746

v78.134

(480938 4.

182.750

1844777

L 1_86y:3;8

TTOPTIMUM T NUMBER ~OF
ITERATIONS

17

18

18

17

17

- 1 8 «

17

aE

B i




860.00

820,00
 830.00

840,00

850,00

870.00
880.00
850,00

9U0.00

TUT0TAL LOAD
LY

R

- R 4
= THt TABLE OF LOAD DISTRIBUTION =
TABLE NU» 4
UNTT=1 UNIT-2 _UNIT-3 UNLIT-4  OPTIMUM  NUMBER OF ;
(MW) (M) (MW) (MW) VALUE ITERATIONS
186.28 184,34 209,57  229.81 1884870 19
187.11  185.85  214.67  232.36 190.934 /1. N
187.77 187.06 220.28  234.88 193.009 18
188437 188426 226411  237.25 195,094 17
188,86 189,15  232.56 239443 197.187 14
189 .31  189.96  239.60 241,14 199.288 17
189.54  190.28  247.81  242.38 2014393 16
189456 190437  257.71. 242435 203,501 16
188,94  189.18 272,25 ° 239463 205.605 16
184.53  180.86 309,99 224.62  207.669 . 10 i BN Sy



= Tﬂg_TABLE_OF_LOAD DI§TRIBQTION

TOTAL LOAD

... 5 A

910.00

920,00

280,80

950,00

960.00

970.00

238,00 .

980,00

990,00

1000, 00

N
. AmH)

186,22
_ ABTRR
189 .24
Btk IO

191455

192 +36

192 .80

192 79

191 99

'189'65

TUNIT=2

SRR

184.19

187,19

189,77

Ak,

195.16
195.92
195,80

19054

193.81

“IABLE NOs 5

UNIT-3

(M)

310.00°

310,00

310.00
~310.00

SIU-UU

310.00

310.00

310.00

310.00

30999

UNIT =4

(MW}

229.59

234,99

240499

247.46 ’

254 .64

H B

281442 .
02938 w39

309{82 ,

VALUE

209,715

zi1kTe3

213,875

218.119

220267

224587

226.7“3

2284873

OPTIMUM

215.988 :

SR B

ATERATIGRNS .

- 140 i o e s e S,

i

L2

%THLSE TABLES ARE THE NORMAL CONDITIONS OF PLANT ( NO UNIT SHUTDOWN ).




APPENDIX E

ECOROMIC OPERATIOHN

ON THE SHUTDOWN UNIT COKRDITION



= THE TABLE OF LOAD DISTRIBUTION.

(M)

- 410.00

_ 430.00

440 .00

460,00

470.00

48000

490,00

_Su8.00

TOTAL LOAD

420,00 . o

4s@e00 .

CUNIT-1
M)

CUNIT-2

(MW)

100,00

100,00
1006.00
100.00

100.00

B i
100.00
100.00

100.00

~log.o0

TABLE NO. 1

UNIT=3
AMW)

136422 -

I48.12

154,11

166.10
172.18
178.29

184443

13035

142017

160,07

C(MW)

179465

183.78

191.88

e

187,83

195489

| U VE R

203.90

207.82

211.71

215457

OPTIMUM
VALUE

\

10486420 |

1064149

107,914

109.714

111.587

I1L3p812 0

115.306

117,228

119177

o l2l.18% .

" NUMBER - OF
I ITERATIONS . .. .| .




i Bt = THE TABLE OF LOAD DISTRIBUTION = i 3
B 8 TABL[‘_ NO} 2 i i
TOTAL LOAD UNIT=-1 UNIT=2 UNIT=~3 UNIT“Q OPTIMUM NUMBER OFV
CAMM) - eMw) (MWD AP (MwW)  VALUE  ITERATIONS
ot it e 510,00 = 100.00 190,62 . 219.38 = 123144 v 9"
- s20.,00 - - o~ .100.00  A48STO6 223.04 12 b6 . g s e s T e e
_»M53Q.UQM el oz . 100.00 203,40 226460 127.195 o Bl G E
_‘Bep.pg .- . .o 100,00 . 209.90 230410 128.246 ) | 9 LR Lok s S
R R Tty O R v | Y U R O CSSIER o S
S60.00 . = 18R A ONGKORN URAsERSTy 158807 | 18 - | )

570,00 - 170.76 184,02 215423 135.622 11
80,00 » o 174.12 188.13 ‘”217-75 13¥.612) le
590.00 e 176499 192459 220.41 139,616_M>»“MHN}6”“ )

600.00 4 3719:53 197426 223.20 141635 5 117 §



OISO Y IO LR e ey A i e

~ TOTAL LOAD
Ll K S

610,00

NS
o O

620.00 =
630.00 -
640,00 =

SBS0.0m o o

660.00
BEAER
b8d.DU ‘”
690400

700.00

e L8 LT

293 T8

185,38

186,78
.188.05
 189.06

189481

190.30
190+31

189441

UNIT=2
AMW)

CUNIT=3

202426
20749
213405

218495

231467

b e

247429

25T + 29

270.56

YT

) i Deediflarq

= THE TABLE OF LOAD UISTRIBUTION

. TABLE NO, 3

UNIT=u

(MW

225498

o3

231567

234427

236481

239427

241416

242441
242440
efill«83

OPTIMUM
VALUE

143,668

S 145.715

1474775

149,647
1514930
154,022
"i55:}?%_".wwuuu

158,228 |

1640450

20

T T e
UFIERATIONS - -

18

¥ %

AR il e e
L 8 i

15 :

.- s A R

15

15



B = THE TABLE OF LOAD DISTRIBUTION =
: e 2 o s SEBLE WO & B L ete R SR S S Y
FoTal Loko  UNIT=1  UNIT=2 UNIT-3 UNIT-4 ~ OPTIMUM | NUMBER OF
(MK) L AMwd  (MK) Do) | SSEWE-.  VARUE | ITERATIONS .. - . -

ot 47 : 01 21> Sl ORI

OB /-4 1Y S0 A

IR L AWCAE .

L AR A D

it 7‘40. e T L O]

e -

780400 Wb

790.00 ) el

800,00 -

*THESE TABLES ARE

. 184.81

182. 74

186445
189.61
,l92L92
194,875

19534 1

'196_502

195« 73

194413

294,85
310,00
L) oS
310400
. 310.00
310,00
310.00
'310.00
310.00

310.00

23034

227.26

€33e35
240439
24791
Z58 o235 s

264466

273,98

284427

295.88

Xo4e526 Il

1664561

168.622

170,709 | . .

172,822

1744956

177.106
179,266
181,427

183.580

THE SHUTDOWN UNIT CASE ( UNIT NOol SHUTUOWN )




CTOTAL LOAU
s L SN,

410400

. P

430,00

440,00

45000
QbUfGU
470.00
QEU;HD

4ot ,.0u

UNIT-1
)

- 100.00
100.00
100,00

lpo.00

100,00
IU[}.UU
100.00
100 .00
Lpog .o

100 .00

TARNRA§9y 2

TUNIT=2.
R . AP

UNIT-3

130434
136e2s
142414
148610
154,08

16011

166413
172,18
1784206

184,47

21

Tt TAbBLE OF LOAU DISTRIBUTION

UNIT-4
AR N

X

179466

183,77
187486
191090

40 %. C

1994869

203481

- 207.82

21174

o

«53

COPTIMUM

119.130 :

VALUG

i SRS L i

105.901

A CES R N G

it

115.215

117.164

111,399

"~ NUMBER OF

ITERATIONS © ) e




TOTAL LOAD
o RN s

.520.00

Saliatl .

.540.00

550,00
560,00

570400

510,00 . _

UNIT-1
MW}

100.00

100.00
100.00
170,85

17394 °
17637

}l78¢40

18028

UnIT=2

.

= THt TABLE OF LOAU UISTRIBUTION

TABLE NOj 2

UNLT=3
JAMKY

190069

19699

233G
165.064

] BP0 I

174,42

179.24

18l o 27

19488

UNIT=4
e AT

219,31

223.01

2264061

— PR 50

206430

209.21

212430

215046‘
218459

221479

OPTIMUN
VALUE

AERsidy

| 20 . BEERE

125.182

128.440

_130.560 |
132,296

_§34.281

1360425

13842137

1“0-22& !

NUMBER OF
_ITERATIONS

16
16
17

16



jﬁa
\hnﬂ’,(
S A, 2 S SN

© TOTAL LOAD

PERR .| )

Sgh.0d .

P T ——

. 630.00

_650,00‘

610,00

aasele .

660,00

670,00
680 .00
690 .00

700,00

;2 THE TABLE OF LOAD DISTRIBUTION

UNIT-1

LA

184 .64
s Ak O

186,68

187.57

188428

188 <36

189 .24

189 .56

18% +53

18907

. JABLE NO. 3

UNIT=2

MWy

UNIT=-3

JAMW)

200240

206¢16

21215

e

224.89

2159 S
239.59
248.09

258.09

270.98

UNIT=-4

N

22496

€28.11

23116

“234.13
256,82

NV Y

241417
242434

242439

239499

-

COPTIMUM
_VALUE) .

1424255

B8 298

14().359

148,426
Skt

152.0601

1544701

1564807

158.914

NUMBER  OF

ITERATIONS

18
18

16 _

B R | i o

1s

13
LEWRE oo

14

e



- e b B SR -

TUTOTAL LOAD UNIT-l  UNIT=2
T ... SRS

o 12000

e dABNBY

730,00

47MQ.DDW

750.00
760,00
77D.QU

760,00

790,00

RU0. 06U

187 :2c

SAFC s

191 .94

7192-63

192 82
192.49

191 42

R LU .

_A8K .78 - .
o ABYRE 0

B od

(M)

UNIT=3
(Mw)

29010
FOPpEaS
309.99

g

VSIU.UU
310,00
310,00
3}0.00

810 s g

R

= THE TABLE OF LOAD UISTRIBUTION

UNIT =4
(MW )

232468

22524

2324179

CRERLS),

i is

258 .06

2 B\RET

277418

‘28?f51

298458

“IHESE TABLES ARE THE SHUT=DOWN UNIT CASE ( UNIT NOe2 SHUTDORN

)

e i LN 1
OPTIMUM  NUMBER OF
VALUE | TITERATIONS = .
163,106 10 ; LSRN
Aobwtat o - P ¥ -
1674201 9 cfiSe 2y
BULY TL0E R S SN () S S
Avigeds 4 - 1% & A
1734541 13
175,694 13
1779856 4 |10 | "
180.0716 ) 1‘0 i
162,164 9



... JOTAL LOAD  UNIT-1  UNIT=2
(MW ) (M) (Mu)
320400 ° . 100+00 - 100.00
) T R30<B0 . - 10000 100,00

- 340,00

© 350,00

360700
el et _5 7[,7,;_00- Szt

390.00 -

400 .00

S 51 P

100.00
100,00

100.00

100 .00
100,00
100.00

100.00

100.00

100.00

100,00 100L00777

100.00
1uu.00
100.00

- 100.00

10000 M <

TABLE NO.

AINEV7)3 .
(M)

1

SUNSINEHS
(MW)

120,00

130.00

NI e 60 /
150.00
160,00

170.00

180.00
- 19U0.00

200,00

T 210.00

THE TABLE OF LUAD DISTRIBUTION =

OPTINMUM |

VALUE

LUou
86,164
874355
884679
90.126 |
"91.686
93.350
954107
96,949

98,865 |

_NUMBER _OF

ITERATIONS

10
140
10

T

10
N

10

T



UNIT=2  UNIT=-3
(MW) (Mw)

480,00

500 .00

510.00

R 311 E— ' 11 v 110 S

100 .00

490,00 100.00

181 .74

184 .73

i & e e
i JOTAL LOAD ' UNIT-1
(M) (M)
‘ 420.00 - 100.00 100.00
430,00 Ti00.00 - 100.00 J
""""""" 440,00 100.00 100.00
T 460,00 . . 10000  100.00
B THO G T T ST

S GThr 1 1§ A—

166 .88

I} & P

100,00

1o0.00

UNLT =4

220,00

- 230,00

© 240,00

250,00

21226

L ART. 93

215412

— YT

218426

225.27

“"Z" THE TABLE OF LOAD UISTRIBUTION =

OPTIMUM

100.845

. 102.880

- 107.076

109.410

I8 TZ

113.833

S IBTE—1——

117931

1194949

NUMBEK

CITERATIONS

10

10

16

57w

oF



) = T i = THE TABLE OF LOAD UISTRIBUTION
R T A T e

TOTAL LOAD

UNIT-1 UNIT=2 UNIT-3 UNIT=-4

(MW

- 520.00

T e AR

'187.20 100.00 — - - 232.80

g 530 .00
—sEEn
© 550,00

190 .80 100.00 )1 249,20

17770 lelelé - 211 .06

56U.00

570.00

58000

6li.00

610.C0

182472 176495 - 220433

ABUSHT IO 8y = d2WeBE T

186025 184019 - Z29056

187.83 187,16 = 235401

OPTIMUM

“GECE

122.004

124.091

1264206

128.458

130.421 |

132.401

134 ,40¢

NUMBER

ST V-1 s

138.469

140.538

"

18

1.3

12

13

15

o

le

le

~NU OF » .
O Tl | e s e



T ey i i ping R tﬂf”fAEEE‘or’LOAD UISTRIBUTION
- o A S TR NS
. TOTAL LOAD  UNIT-1 UNIT=2 ~ UNIT-3
(M) T (MK) (MK) (MW)
BN 620,00 189,27 189,719 -
638,00 - 19048 192,08 -
3 640.00 T 191,54 193,82 -
g = 650,00 192 .28 2 196,150 -
660,00 192 .80  195.94 -
670.00 192.80 195,88 ~
680,00 192.048 194,57 -
T 690.00 189,58 Ti%0.47 -
S 156 .85 -

700,00

.t P

*THESE TABLES ARE THE SHUT-DOWN UNIT CASE

UNIT=4

(MW)

- 240.94

247447

254 .64

_26edBT

271426

281432

293439

- 309.95

~310.00

OPTIMUM

VALUE

142.630

144,742

146.874

1514179

153.342

155,497

157+.628

159,766

NUMBER

OF

ITERATIONS

5 [ et

14

T

T i

o —

10

10

BT R

s

( UNIT NOe3 SHUTDOWN ).



= THE TABLE OF LOAD DISTRIBUTION =

TABLE NO. 1

e TOTAL LOAD e UNIT =% UNIT=2 - UNIT=3  UNIT=4 . .OPTIMUM . NUMBER i e S o e

(MW) (MW)

CMUW) (MWD

(MWD VALUE ITERATIONS

320,00 100400 100.00 120,00 - 83,515 0

330,00 100.00 100400 120, 0G0 85,1869 10
”ﬁﬁo;bd'm 400,00 100.00 140400 =0 " 86,928 10
350,00 100.00 100,00 150460 —== 88,727 10

‘“ﬂjed:6bwu “160156 100,00 1160500 = T  oo.s81 | 10
370,00 100400 . 100.0RWIRVYIIRANTINGIAY 92,484 | N0

380,00 100,00 100,00 180,00 - 94,431 10

390,00 100,00 100400 190,00 - BT S R T |

400,00 100,00 100,00 200400 - T eg.éB7 | %o

410,00 100,00 100,00 210,00 " 100,484 10



= THE TABLE OF LOAD DIS

mmnmmw”w”-%fwIQIALWLQADWW;WUNIJ-ymA”UNIT~2

(MW)

(MW)

420,00

430,00

440.06m”0..”

460,00

470400

450,00

480400 -

490,00

500,00

510,00

18371

185442

186488

187 +98

100,00
162,12

168439

173423

100,00

100,00

100,00

100,00

100,00

(MW)

100.00

TRIBUTION

SO SRUORTT <SPG UG SRS 12| HP S

L UNIT=3
CHKD

230,00

177,88

186,77
188,41
196,29

204458

222402

220,00

181461

213+12

TABLE NO, 2

.102;554"..wm i

106,938

108.903

110,886
113,504

1154515

117.550‘
119,607

121.68¢<

ITERATIONS

104 6Kz |

9

mTim_,..

17

10
10mwpmmwmwm_"_m“w‘ww RCR 2

10 : T

10

15

4

18

 OPTIMUM- - — NUMBER --OF - .
VALUE




e FOTA L OAD———UNT Tt
CMW)

540,00

(Mi)

520400
530,00
550,00

560400

570,00

580,00

590400

600,00

610,00

I 179 oll'é

182 .42

185,16

186,27

188,19

168,89

188 .82
180499

183.82

187430

UNTFm i

(MW)

100,00
168,70
172,81
176,32

179.39

182.04

184,27

18784

169410

(MW)

231,18

181.84

186420

191420

196,79
202,50
209,46
216445
223+97

232402

TABLE NO, 3

(MW

THE TABLE OF LOAD DISTRIBUTION =

~UNIT=3 NI T ol -OPTIMUM ——-NUMBER-—-OF
VALUE

123,771

125.992

127.974
129,973

131,989

134,023

136,073

138,139

140,218

1424310

ITERATIONS
20

15
14
—~—
17
17
16.
17

10

15 ;



= THE TABLE OF LCAD DISTRIBUTIO“

- - v 10 e s e i i b it bas
- - i

(MW)

620400

630,00 189459

640,00 189454

L BS0.00 "
T

670,00 185,02
680400 185,94
690400 189,32

700,00 193,27

*THESE- -TABLES ARE--THE

W,WN;MIQTAENLQAQHMMWUNII-y4_H
(MW

189440 190,03

190437

189.04

167,78

TABLE NO, 4

UNIT=3 - UNIT=4
(MWD (MW)

UNIT=2
(MW )

P 9 AN
25/ T ¢ -
190422 2Py
189,280 2atn—
187,07 Wl 2854—=
181,869 1 B3I v
1842 1WLALZ b \
190,68 309,99 =

196,73 310,00 -

_OPTIMUH -
VALUE

144,611

1464517

148,625

1504728

152,818
154,881
156,917
158,998

1614136

| NUMBER . OF i

ITERATIONS

16A”
14
13
iéw.
vdd
10
8
9

10

SHUT=DOWN UNIT CASE C UNIT NOJ& SHUTDOWN ), -



e e R AR i ot s i S e z ® TH E TABLE o F LOAD D I STR IBUT I ON =

- . »o- | ’ A S areo. B e st 73 v el e a4 . B T — ..MTA. BL..E . N O. --1»- g I b urg e on s .‘....m,.,.‘.‘ T . -t o

TJOTAL LOAD  UNIT-1 UNIT-2  UNIT=3 UNIT=4  OPTIMUM NUMBER OF
(MW) ) C(MW) (MW) (MW) (MW)Y VALUE =~ ITERATIONS
N “310;00*“”“" - ; = TAZNLIBEEEN 967 8. 372 10 10
¥ e e ‘M.uqsé;zT.Wﬁ183;79_d“iwgo;T61,m T o ——

340,00 - - - EAA8.TT  191.8909 83,466 e |

R , 50700 = e o T -T2 T e 5 R

360,00 ” » 160,08 199,92 873364 s

ST0.00 - - - 166,409 203,91 894258 ' 10

A et e e g A e g
390,00 - - 178425 £11.75% 934129 10

400,00 - = 184445 213499 954101 10




TOTAL LOAD UNIT=1
e T e

N e | A

e e

420,00

440,00

T460,00

470,00

490,00

500,00

BT e

ey G

UNIT=2
CCMW)

TABLE NO, 2

UNIT=3
AMWY'

7190669
196796
20340
209.92
g 7.
223466
231,02
238,86
247455

257449

= 'THE TABLE OF LOAD DISTRIBUTION

UNIT =4
(MW

219,31

223,04

226460
23040&

232

236436

238,98

241,14

242445

242451

OPTIMUM
- VALUE  TITERATIONS 7

97.096

S T R C i e
101,147

1034198

10565

107,345

10944306

11176535

S 113,641

115.748

NUMBER

OF

L e

K [ R

T R

10

L

10

10

T e
g

10



“TTTTTUa T THE TABLE OF LOAD DISTRIBUTION

TOTAL LOAD  UNIT=1  UNIT=2
. L R dns R Ll AR
510,00 - -
i S g
530,00 = -
71 -

600 =

v

-
1P S
B { v e
Bk
B T

600,00 “y

«THLSE TAELES ARE THE

i e

UNIT=3

T B T T

269465

T285.07
T 30hwReT

309,99

310,00

310400

310600

310400

310,00

7 1- X | P

UNIT=4
M

240,37

234,93

2264484

230,01
T L
250,00

260400

270400

2860400

290,00

OPTIMUM

VALUE

117,853

119,945 777

122,005

124,043

T 7 e e

1284238

130,378

1324955 7

134,697

1364855

NUMBER OF

ITERATIONS & i Sy

10

B 1 e B
g

9 o 00 0 48 1A S 8- EBSARY #S}  $00 B SEAH B A OASS  nia

SHUTDOWN UNIT CASE ( UNIT NO.1&2 SHUTDOWN ),



1/ SR ~
; = THE TABLE OF LOAD DISTRIBUTION = et
R A ke A AT s s A TA BL E N 0 y 1 < =

_ TOTAL LOAD  UNIT=1  UNIT=2 UNIT=3  UNIT=# OPTIMUM = NUMBER OF
(M)

TTTUMWYT T (MW MW T (Mw) T T VALUE T ITERATIONS T

220.00 @ = 100.00 7/ =000Q 512000 T 61busI ] LN G

246,00 - T100.000 = 140.00 63,320 i OB SRy v

R88LO0 . . = 100.00 = — 150,00 b4 644 9
~ S Gﬁ_t“:’m" e s e s T H g5 i b “eo o g M66-.D'9'i i i "
BEPRS 5 | : 7 |5 IR — 1 | ¢ 11 ¢ I £ 11 1) 67,651 9
BORDE T TR 100.00 - 180,00 69¢315 9
N (L oSS TSN | N ST | RS [ SN
300,00 o= 1U0.00 - i 200.00;' YZ9LE T |

- 310.00 T 100.00 = 210.00 T4.830 ' 8



SR —

(1
-t
i
"":

. TABLE OF LUADU DIST

T TTABLE NOW 2

RiBUTToN % —

220,00 T6.810

TOTAL LOAD UNIT=1  UNIT-2 UNIT-3

{Mu) (MW) (Mw) (MW)
326,00 - “iloo.00 -
330.00 - 100700 -
TTRRENETT - 100.00 -
T 380.00 . - - 100,00 W=
: BN - 5 T M B U % - i
370.00 - 159.10 -
380,00 - 166 .90 -
”'39U}nu  - 173.05 -
4U0.0U = AT L30T -
410,00 - 182470 -

ZS0. 00 TTEIBES T

240.00 80925

250,00 83.041

2l12.23" " 85381
cldYU . ETIE3Y

21218 89298

216495 91.278

B 5% s 934283

22T + 30 - 95{316

UNLT=4 OPTIMUM NUMBER
MR TTTTTTVALUE T I TERATTONS

OF

10"

1o

10

HfIU

10

1



5o \ Ss T U2 UTHE TABLE OF LOAD DISTRIBUTION = 3
e RS T 7 e s  TABLE NOe 3

 FOTAL LOAB  _ UNIT=1  UNIT=2  UNIT=3  UNIT=4 _ OPTIMUM _ NUMBER OF

) (M) (MWd  (MW) T MW UMW) VALUE F{YERATIONSE .~~~ TT—
T P T R L T e & T o T e
ST e S €Y T N/ S0 a0 T 99 el T
. THR0s00 -, = 19411 To- 247,89 101,577 i

450,00 - 1%L, 11T 2= Psa BN 103.410 | 10
Bl .~ 195434 |~ 264566 105,860 10
3 195,99 - 274.01 108.020 10
wgu,ou - 195 AsHULCALCGH 284,33 Y1t 482 10
49u;duw”" e C 194.11 - 295489 112836 |  |ig

“sO0.00 . - 190 .44 - 309456 T 114.862 110

*1HIE,!>L TABLES ARE THE SHUT‘DO}:N UNIT CaSE (‘ UNIT_ NOelb3 SHUTDOUWN e



OPTIMUM
VALUF

TOTTTTTTTTTTTTTTTITTTTTTTTTT S  THE TABLE OF LOAD DISTRIBUTION =
PO NS S S BRI R S) L s s NS N e . TABLE NO ..ﬂ 1 S
e JOTAL LOAD ~ UNIT=1  UNIT-2 _UNIT=3 = UNIT=4
TN (MW) (MW) (M) CMW)

T Som—

220,00

R ] W

260,00

LI

100,00

100400

D7 % T e soch s

220,00

270,00

Y 3711 Balc

290400

300,00

T 310,00

b

100,00
100,00

100,00

e T T

100,00
100.00

100,00

100,00

AR Gebb
TR AN
ARL50,00

s o

1N s

170,00

190,00
200400

210,00

 NUMBER OF |
ATERRTIONS — e

seltigs

OF

o i s 5 AR A S NS

A\ L R, R D
. coglbegr o L S
- 8T TEE ;69‘}‘2“ i | AT (i - Bt
T TRREEL | S ERLN |- z
i 6844y 9

RO On

Folser 1

TTEMSBE I T T

744402

76,449

co



i "= THE TABLE GF LOAD DISTRIBUTION =
NS it CTABLE NO, 2

. TOTAL LOAD _ UNIT=1 = UNIT-2 — UNIT=3  UNIT-4
MWD (MW CHW) CMW) CHW)

320,00 - 100,00  2200B A - «

152492 17708 -

TR T

162,23 17777 =

§ T B T

¥ 1 R 177VEaULALORE AT -
TSN OY T . TTTIEDL57 T 199,453 -

700,00

183,40 206,60 -

400400 = 165475 214,25 -

t
o
o
~
-
wi
s

A o

350,00 . = 168.34 M1t — 0

T T T P T WTASR ST e

OPTIMUM

|

764519

80,947

84,868

884,854

] NUMBER OF
ITERATIONS

“90Wo7e [

02 918

044979

g

,,1..,0.,, EERSYE

10

[ 10

T R22ékG - = . . FtReess iy -

7

OF

V,10,.A',_..




| ™ | e

T maece

500,00

184,39
180 .03

190,00 210400

295.617

ST

T2 E T
T T8, T68
- 115,832

*THESE TABLES ARE THE SHUTDOWN UNIT CASE‘(;UﬂIT NO,1&4 SHUTDOWN ),

= TABLE OF LOAD DISTRIBUTION = | | 7 -
- R A S A % TADL{ NO,B 5 - T
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