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LAMPIRAN

Lampiran 1 Data operasional PLTU PT. Rekind Daya Mamuju

TOTAL

. PEMAEATAN

Date Hours {0 raw (mWH] CC (Tom) BATU BARA
(TON)

unitl unitl | UNIT-1 | UNIT-2 | GAR < 3900
18/ 102022 1:0:0 AN 28,06 22,63 21,83 20,16 41,98
18/ 102022 | 2:00 AM 16,50 14,63 13.16 12,09 25,25
18/ 102022 | 500 AM 16,50 14,88 12.41 12,09 2450
18/ 10v2022 | 400 AM 16,44 14.56 12.14 13,03 25,17
18/10v2022 | 500 AM 16,50 14,88 13.56 12,09 25,66
18/10¢2022 | 6200 AM 25,81 23.06 19.31 18,06 37.37
18/ 1002022 | 700 AM 2014 23 88 2025 20,13 40,37
18/ 102022 | B:00 AM 25,14 24 21,52 15,08 40,389
18/ 102022 | O:00 AM 2025 23,63 21,39 19,13 40,52
18/ 1002022 | 10:00 AN | 20,10 23,25 21.36 18,20 40,56
18/ 10v2022 | 11:00 AN | 20,10 22,75 20,31 18,16 3847
18/ 1002022 | 12:00PM | 2825 21,81 21.36 18,17 39,53
18/1042022 1:00 Pn 2800 21,63 20,52 17.16 37.67
18/1042022 2:00 BPu 2025 21,594 21,52 17,14 38,66
18/ 102022 3:00 Pn 2831 22 00 20,80 18.14 35.04
18/ 102022 | 400 PM 2018 21,94 20,73 17,09 37.83
18/ 102022 5:00 B 20,13 22,13 20,52 18,16 38.67
18/ 102022 6:00 B 2831 21,81 21,39 18,14 39,53
18/ 102022 700 BPM 28,10 22,63 20,48 17,03 37.52
18/1042022 8:00 Pn 28025 23,13 20,59 19,13 39,72
18/1042022 G.00 BPM 2040 23.50 20,33 18,16 38,48
18/ 1062022 | 10:00PW | 20.06 23 63 20 56 18,08 38,62
18/ 102022 | 1100 BnI | 20,38 2415 21,52 18,13 41.05
1o/ 1002022 | 12:00 AN | 22,88 19,38 15.40 15,17 30,58




Lampiran 2 Tabel harga batu bara
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e b e =

« > C

O & https:/www.minerba.esdm.go.id/harga_acuan

ﬂi Q Search

TABEL HARGA MINERAL DAN BATUBARA ACUAN

Batubara usbion)

Batubara (hba 1) ustiten)

Batubara (hba 2) uspiten)

Nikel (usDigmt)

Kobalt (usoidmiy

Timbal spidm

Seng (UsDrdmt)

Alumunium (usDidmt)

Tembaga wsbidmt)

Emas sebagai mineral ikutan (UsbDiounce)
Perak sebagai mineral ikutan (usbDiounce)
Mangan wso/amt)

Bijih Besi Laterit/Hematit/Magnetit (usnidmt)
Bijih Krom uso/amt)

Konsentrat limenit (usbiamt)

Konsentrat Titanium (uspidmt)

330.97

22081.25
51264
1935.83
334258
2324.05
7901.75
1716.37
18.79
417
145
374
8.19

15.33

308.2

22374.77

51510.68

1943.09

299416

22255

7608.77

1666.39

193

4.03

139

384

78

14.32

281.48

23907.73

5151045

2031

2927.73

2282.98

7890.73

1690.86

2019

4.07

127

4.04

765

14.09

305.21

27482.62

51494.76

2156.9

3082.81

239371

8235.57

1775.03

23

4.08

152

392

7.93

14.2

Lampiran 3 Fungsi konsumsi batu bara unit 1 menggunakan metode least square

30,00

25,00

20,00

15,00

10,00

5,00

0,00

0,00

y-=0,0089x% + 0,2388x + 7,8147

5,00 10,00 15,00

Unit 1

20,00

25,00

35,00
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Lampiran 4 Fungsi konsumsi batu bara unit 2 menggunakan metode least square

Unit 2

25,00
20,00

15,00

10,00
y =0,0183x2 + 0,0018x + 9,8605

5,00

0,00
0,00 5,00 10,00 15,00 20,00 25,00 30,00

Lampiran 5 Hasil simulasi optimasi menggunakan metode HABCDE sistem 5
bus — 150 MW

4\ MATLAB R

HOME EDITOR

,_J‘]: ™ E [FindFiles <@ Insert 51 frr [5] ~ [> % i

[l compare *+ | GoTew Comment % %

New Open Save Breakpoints  Run  Runand [} pgvance  Runand

S Pint ¥ & Find ~ Indent ~  Advance Time
FILE NAVIGATE EDIT BREAKPOINTS RUN x
<as E & » E > AyenD.-ABCDE » ABCDE algorithm for ED. P
Current Folder @ | [ Editor - E\Ariyen D.-ABCDEVABCDE algorithm for ED\mainHABCDE.m ® x | Command Window ®
Name | mainHABCDEm < | dataSBuslEEEm | mainm | dataSeditm | + | ~
) fobjCostm @ i ~ Unit  a. (Rp/MWA2) b. ($/MA) c. (8) P Lower P Upper
7] RouletteWheels... 2 - cls
sbem = clear
%:b:d;m 4= clear gioval i 0.008 7 200 10 o5
atacbm 5 - close gof 2 0.008 6.3 180 10 80
£) datezbom 6= close all 3 0.007 6.8 140 10 70
) data2eBusiEEE.m o : .
) data26BusIEEETD... o
2 Result CalEulation —--—-——-——-—————-mmm
9 data308usiEEE.m
) datsSTBuSIEEE m ° #% Input Plants Data - Artificial Bee Coleny Di al Evolution
) datoSBuslEEE.m i Total Iteration = 1000
) dataoBuslEEE.m 11 - dataSBusIEEE; Total Cost 1597.4827 $/h
) datadBuslEEE10.m e Total Beban = 150 MW/n
9 data0BusIEEET0T... 13 %% Control Parameters of algorithm Total Daya = 152.3413 §/n
__®) datstBuslEEE214. V| 14 - [rowdata, colomndata] = size(plants): Unit POWsr & COST —mmmmmmmmmmmmmmm
Details ~ | 15—  data = plants (1:rowdata,2:colonndata) ; Daya Tnicl = 32.7213 Mi/n
5 18- 1 = data(:,%)'; % Get lower bounds matriks Daya Unit2 64.5713 MH/n
Wortpace @ - w data(:,5)'; % Get upper bounds matriks Daya Unit3 = $5.0488 MH/h
Name = 18 -  nunic = lenguh(data(:,1)); % Get data length from dati Cost Unitl = 437.€146 MW/n
== ta| 13—  Varsize [ nOnic); % Decision Variables Matri: Cost Unitz £24.3238 MW/h
B 20 —  unitCurrenc Cost Unit3 535.5442 MW/h
| €] BestSol 21 =  wmitPower = (' MW/R'); 0 DEtail POWEY —————mmmmmmmmmmmmee
tH beta 1 22 Daya Beban = 150 mW/n
L] beta max (] Daya Loss = 2.3612 mw/n
EH bets_min 1 24 %% Control Parameters Algorithm Total Daya Loss + Seban 152.3412 Mi/h
[ 25 - Max_iter = 1000: % The number of cycles for foragi: Tosal Terbangkitkan 152.3413 Mi/h
%i““‘”‘"dm 'v| 26-  nPop = 1000; * Total foods v Total Daya Tak Terpenuhi = 0.00013117 MW/h
< > 1< > 5 >> v

i

& O Type hereto search a - = QF:E) e 3 4 ‘ 30°C Cerah A~ G g or ) na/;;guzz %)
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Lampiran 6 Hasil simulasi optimasi menggunakan metode HABCDE sistem 26
bus — 1263 MW

21a - [m X

B SN s < Documentation p

EDITOR

M~
« et l? # D I’@ [2] Run Section @
ey @mm BB phen fn e [ Advance  Runand
& Print ¥ ( Find Indent [Z] &3 54 - Advance Time
FILE MNAVIGATE EDIT BREAKPOINTS RUN =
<cpEHEAE » E: » Ariyen D.-ABCDE » ABCDE algorithm for ED P
Current Folder ® | [ Editor - E\Ariyen D.-ABCDEVABCDE algorithm for ED\main.m ® % || Command Window ®
Name = [ mainm | data26BuslEEEI0100m | + | ° veuere - = oA
%:::Jsm ~ ;_ y O -~ Result Calculation —-
1) datadBundEEEm S| 21:“ ---—-- Artificial Bee Coleny Differential Evelution —-
S P i > s Total Iteration = s00
) datoOBuslEEETD, (i CIEEI 'Zf; ot Total Cost 15442.4636 S/h
) datadBusIEEE21... e Total Beban 1263 M/n
) datasBuslEEEa? Hy ctee= UL Total Dava 1275.3514 §/n
) data26BuslEEE.m ! - -7 Uit Power & Cost -
S o Daya Unitl 457.2836 1W/n
%::Z;:z:j::?m B [0 i PlrmEs i Daya Unit2 171.0031 MW/h
) datasTBusIEEEm 1 Daya Unit3 269,4108 Mi/h
) datesemingguP.. Gl  CAIaZcEnalIREEl0l0o: Daya Unitd 135.5727 MW/n
dem = Daya Units 1€8.236 MW/h
) fobjCostm 13 2% Control Parameters of algorithm paya Units = 73.3453 MW/h
) mainm v 14—  [rowdata, colomndata] = size(plants): Cost Unitl 1504.7427 Mi/n
Details A | 15-  data = plants (1:rowdata, 2:colomndata) ; Cost Unit2 2187.8301 Mi/n
6- I = data(:,4)'; % Get lower bounds matriks from data var: Cost Units = 3163.2308 MH/B
Workspace 9 - ow — datais,s) 3 Get upper bounds matriks from data vars Y e et
Name = 1& -~ nbnic = lengrh(data(:,1)}); % Get data length from data varisble Cost Units 2212.5046 MW/B
Ha Al 18- varsize = [1 nUnit]; % Decision Variables Matrix Size Cost Unité 1117.0415 MW/h
e 20 - unicCurrency= (' $/n'): - Detail Power —
€] BestSol 21— unitPowezr = (' MW/R'); Daya Beban = 1263 MA/n
EH beta 22 Daya Loss 12.3503 Mw/n
L beta_max 23 Total Daya Loss + Deban = 1275.3503 M/n
HH beta_min 2 %% Control Parameters Algorithm Totel Terbangkitkan 12753514 MW/h
Hc 25— Max_iter = 500; % The number of cycles for foraging (a STOpPing ¢ Total Daya Tak Terpenuhi = 0.001043 MW/h
ﬁ‘/ﬂ‘ﬂm"dﬂtﬂ v|| 26-  nPop = 500; % Total foods ol |k ©
< > 1< > < >
.|
e ~ - 2 723
£ Type here to search ‘m o o QR E 4 € Cerah A B o0 [
Lampiran 7 Hasil simulasi optimasi menggunakan metode HABCDE sistem 30
bus — 283,40 MW
A\ MATLAB R2021a - o X

[or o o TR e e CHmmSSasion) SRR . - |

o S @ e 5 1 - B 5 s &
New Open Swe LCompate = S GoTow | Comment % S %3 b i fun  Runand [ Advance  Runand
- - & Print v Q_ Find + Indent 5 = - Advance Time
FILE NAVIGATE EDIT BREAKPOINTS RUN =
<A E 5 || » B > AryenD.-ABCDE » ABCDE algorithm for ED ML
Current Folder @ | [ Editor - E\Ariyen D.-ABCDE\ABCDE algorithm for ED\main.m ® x | Command Window ®
Name ~ | mainm ¢ | detadOBuslEEEm | + | N g N ¢ .
%:::d’:m ;7 y -- Result Calculation --
‘jdmgéu;lsﬁm S :1;! - Artificial Bee Colony Differential Evelution
i B | Total Iteration = 500
= et Total Cost 799.7513 $/n
ﬂ"mzw““m"‘ 5= close gef Total Beban = 2e3.4 mifn
datad6BuslEEE1BE..  _  _1ooc a1t 2
) data30BuslEEEm 7 Total Daya 251.5416 §/h
:jdatas‘rau;\&&m . — 1759‘;’2 :rw?:\ﬂ -
o ava Unit. =173,
8 j:tf:m‘"”“'m‘” o %% Input Plants Data P 44.1787 wA/m
2 fobjCostm o Daya Unit3 21.5088 MW/n
e 11 - data30BusIEEE: Daya Unitd - 24,8517 MW/h
] RouletieWheelSele.. | 12 Dava Units 15.3014 MW/h
12 %% Control Parameters of algorithm Daya Unité 12 m/m
14— [rowdata, colomndata] = size(plants): Cost Umitl = 460.2169 MH/n
Details A 15— data = plants(l:rowdata,2:colomndata) ; Cost Unitz 1114683 /0
16-  1b = data(:,4)'; % Get lower bounds matriks frem data vari Cost Tmics 50.4225 MA/n
Workspace ® w- w = dasa(:,5)'; + Get upper bounds matriks from data vart Cost Units 86.2856 MA/h
Name « 18- nunic = length(data(:,1}); % Get data length from data variable Cost Units 51.7576 MA/n
=N Al 19- varsize = [1 nUnit]; % Decision Varisbles Matrix Size Cost Umice ~ 35.6 MA/n
e 20— unicCurrency= (* 3/h'): - - Detail Power —
|E] BestSol 2L -  unitPower = (* MW/R'); Deya Beban = 283.4 MiW/n
beta = Daya Loss §.0799 MA/h
L beta max = Total Daya Loss + Beban 291.4799 $/n
£ beta_min 20 %% Control Parameters Algorithm Tocal Terbangkitkan 261.5416 £/n
c 25—  Max_iter - 500; % The number of cycles for foraging {a stopping c Total Daya Tak Terpenuhi = 0.061864 MW/h
%‘/ﬂ‘ﬂm"dm v|l 26—  nPop = 200; % Total foods vl |k s ©
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Lampiran 8 Hasil simulasi optimasi menggunakan metode HABCDE untuk
sistem PLTU Mamuju pada hari kerja jam 01:00 am.

I
4

HOME VIEW SR Ee | P —
'{F‘ i E [rndries | G2 et B S ] D L@ 2] Run Section é?

< <l e i g o
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New Open Save

- - v &= Prnt v & Find * - ~  Advance Time
FILE NAVIGATE EREAKPOINTS RUN =
<@ @ G| » D » Fix Hybrid Artifficial Bee Colony and Differential Evolution » HABCDE file -le
Current Folder @ | [ Editor - DAFix Hybrid Artifificial Bee Colony and Differential Evolutior\HABCDE file\main.m @ % || Command Window ®
Name « = [ mainm | dstasemingguan < | sbedem < | abem | + | 1. Alghorithm Bee Colony
) abem 1 "B 2. piferencial Evolution
) abedem 2 - cle 3. Hybrid Algorithm Bee Colony Diferential Evolution
9 dataOBusIEEE.m 3 - clear Select the combination you want to run right (1,2,3): 3
:j data26BuslEEE.m 4—  clear global
‘jdﬂtﬂm‘iebummwm 5-  close gof ---—--- Input - Output Characteristic —-
ﬁ:::::":‘:l:‘:”um 6-  closs all - —- Result Calculation ——
a datasammggujm 7 Algorithm Bee Colony Diferential Evolution --
. s Total Iteration = s00
‘j?Feux:mu\a;\HamzﬁﬂuleELm s %% Input Plants Data Total Cost 214021085.9031 Rp/h
] fixDatsDelapanBelasOktoberm 7 Total Beban 51.75 Mu/n
2 fobiCostrn 1L -  dataseminggu Total Dava = 51.75 Re/n
mam 12 - -- Unit Bower & Cost —-
7] RouletteWheelSelection.m - Daya Unitl 30 MW/h
1 %% Control Parameters of algorithm Dava Unit2 - 21.75 MW/h
Details A 15— data = plants(1: (numel (plants) /length (plants) ), 2:length (pla Cost Unitl 118426288.05 MW/n
- data(z,4)'; % Get lower bounds matriks fro Cost Unit2 95594307.8531 MW/n
Wortspace] O 17— ub = data(:,5)'; % Get upper bounds matriks fro — Detail Power
Name « Value 8-  nUnit length(data(:,1)); % Get daca length from data va Daya Beban = 51.75 wmw/n
=N 5 a| 18- vasize - [1 nUnitl; % Decision Variables Matrix Si Daya Loss o Mi/h
==PS 1248 doub 20—  unitCurrency= (' Rp/R'): Total Daya Loss + Beban = 51.75 Rp/h
Hib 198 21 - unitPower (" Mu/nY) Total Terbangkitkan 51.75 Rp/h
e [0,0:00] 22 Total Daya Tak Terpenuhi = 0 MW/h
€] BestSol I struct fi >>
beta 10.1900,0.60 %% Contrel Parameters Algorithm
£ beta_max 0.8000 = Max_iter 500; % The number of cycles for foraging (a
EH beta_min 01000 - npop = 2s0; % Total foods v
< i >
£ Type here to search alfa U @ n M ¥ GG A W 4 ABE®AED ono

Lampiran 9 Hasil simulasi optimasi menggunakan metode HABCDE untuk
sistem PLTU Mamuju pada hari kerja jam 01:00 am.
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EDITOR

HI:‘I:‘ | E [Qfndfie | & et (5 e ] - D % [2] Run Section é?

- v G it %
o G G EEEERE © CJEne) G BB A o fn oo 5 Advance  Runand

- - v = Pint v & Find ¥ Indent 3 = - ~  Advance Time
FILE MNAVIGATE EDIT BREAKPOINTS RUN =
<GP EHE » Dt » Fix Hybrid Artifificial Bee Colony and Differential Evolution » HABCDE file M
Current Folder @ | [ Editor - DA\Fix Hybrid Artifificial Bee Colony and Differential Evolution\HABCDE file\main.m @ x | Command Window ®
Name | main.m | dataseminggu.m | abcdem | abem [ +1 1. Alghorithm Bee Colony
) abem [ 1 "N @ 2. piferential Evolution
ﬂah(dem 2 - cle 3. Hybrid Algorithm Bee Colony Diferential Evolution
) dataOBusIEEE.m 3 - clear Select the combination you want to run right (1,2,3): 3
9 data26BusiEEEm al= o e
&) datafullsebulanmmj.m 5= close gcf - — Input - Output Characteristic —-
ﬂ:::::c'ﬂ?:‘:”m 6~ close all - —- Result Caloulasion ——
o datasemmggu{m 7 Algorithm Bee Colony Diferemtial Evelutien -—-
H Total Iteration = s00
‘j:Fel;(r:mu\as\Hax\\ZBBusIEEEm s %% Input Plants Data Total Cost = 213774827.827¢ Rp/n
&) fixDataDelspanBelssOktcberm 17 Total Beban 51.68 Mm/n
fﬂbeJCD;tm 1= dataseminggu; Total Dava 51.69 Rp/h
main.m = -
] RouletteWheelselection.m & Daya Unitl
14 %% Control Parameters of algorithm Daya Unit2
Details ~ 15 — data = plants(1: (numel (plants)/length(plants)),2:length(pla Cost Unitl 118426288.05 MW/h
16 — 1b data(:,4)"; % Get lower bounds matriks fro Cost Unit2 95348539.7774 MW/h
Workspace 17-  w = data(:,5)"; % Get upper bounds matriks fre — Detail Power
Name = Value 18-  nonic lengtn(data(:,1)); % Get data length from data va Daya Beban = sl.es mW/n
Eﬂ 62 ~ 18 — VarSize [1 nUnit]; % Decision Variables Matrix 5i Daya Loss 0 MW/h
Ha 1%249 doub 20 — unitCurrency= (' Rp/h'): Total Daya Loss + Beban = 51.69 Rp/h
Hb 7 21 - unitPower (' Mmy Total Terbangkitkan 51.69 Ro/n
Hs [0.0:001 22 Total Daya Tak Terpenuhi = O MW/h
| €| BestSol Il struct 23 B>
beta 10.2091,0.73 2 %% Control Parameters Algorithm
£ beta max 08000 25— Max_iber 500; % The number of cycles for foraging (a
ibmﬂ”” 'ﬂ’j‘”ﬂ ) - nPep = 250; % Total foods v
< > >
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Lampiran 10 Program HABCDE

clc

clear

clear global
close gcf
close all

%% Input Plants Data

datab5BusIEEE;

%% Control Parameters of algorithm

[rowdata, colomndata] = size(plants);

data = plants(l:rowdata,2:colomndata) ;

1b = data(:,4)"'; % Get lower bounds matriks
from data variable

ub = data(:,5)"'; % Get upper bounds matriks
from data variable

nUnit = length(data(:,1)); % Get data length from data
variable

VarSize = [1 nUnit]; % Decision Variables Matrix
Size

unitCurrency= (' $/h'");

unitPower = (' MW/h'");

%% Control Parameters Algorithm

Max iter = 1000; % The number of cycles for foraging
{a stopping criteria}
nPop = 1000; % Total foods

%% Control Parameters of ABC algorithm

nOnlooker = round(0.2*nPop) ; % Number of
Onlooker Bees
L round (0.5*nPop) ; % Abandonment Limit Parameter

(Trial Limit)
a = 0.9; % Acceleration
Coefficient Upper Bound

%% Control Parameters of DE Algorithm

beta min = 0.2; % Lower Bound of Scaling Factor
beta max = 0.8; % Upper Bound of Scaling Factor
pCR = 0.8; % Crossover Probability

%% Running Algorithm

disp 'l. Artificial Bee Colony';
disp '2. Differential Evolution';
disp '3. Hybrid Artificial Bee Colony Differential Evolution';
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func = input('Select the combination you want to run right
(1,2,3): "):
disp ('-——==—"""""""""—""—— =
if (func == 1)
abc;
disp('-—————- Input - Output Characteristic ---————---- ")
display (array2table (plants, 'V', {'Unit"' 'a. (Rp/MW"2)"'
'b. ($S/MW) "' 'c.($)' 'P Lower' 'P Upper'})):;
disp('-———====--= Result Calculation —-—-——----—-———-- ")
disp('-———————- Artificial Bee Colony —-—————————- ")
elseif (func == 2)
de;
disp('-——==-—- Input - Output Characteristic ---————---- ")
display(array2table (plants, 'V', {'Unit"' 'a. (Rp/MW"2)"'
'b. ($/MW) "' 'c.($)' 'P Lower' 'P Upper'})):;
disp('-————————- Result Calculation —-—-——----—-———-- ")
disp('-——————- Differential Evolution —---——-—————————- ")
else
abcde;
disp('-————--- Input - Output Characteristic ---————---- ")
display(array2table (plants, 'V', {'Unit"' 'a. (Rp/MW"2)"'
'b. ($/MW) "' 'c.($)' 'P Lower' 'P Upper'})):;
disp('-——==""="""""-————= Result Calculation —-—-—-=--—-—-—===--=————-
___')I
disp('-————- Artificial Bee Colony Differential Evolution
————— ")
end

display(['Total Iteration
display(['Total Cost
,unitCurrency]) ;

display(['Total Beban = ',num2str (Pd)
,unitPower 1)

display(['Total Daya =

', num2str (sum (BestSol.Position)) ,unitCurrencyl]) ;
disp('-————------—= Unit Power & Cost - ————————————-—

for i=1:nUnit

display(['Daya Unit', num2str (i), ' =

', num2str (BestSol.Position(i)),unitPower 1);
end

for i=1:nUnit

display(['Cost Unit', num2str (i), ' =

', num2str (BestSol.unitCost (i) ), unitPower 1)

end

disp('-—————--------—= Detail Power -—-——————————————
display(['Daya Beban = ',num2str (Pd)
,unitPower 1)

display(['Daya Loss =

,unitPower 1)

display(['Total Daya Loss + Beban = ',num2str ((Pd +
sum (BestSol.Loss))),unitPower]);

display(['Total Terbangkitkan =
', num2str (sum(BestSol.Position)) ,unitPower]) ;

',num2str (Max_iter)]);
', num2str (BestSol.Cost)

', num2str (sum(BestSol.Loss))



display(['Total Daya Tak Terpenuhi = ',num2str (BestSol.Excess)
,unitPower 1)

%% Ploting Data
% Pie

pie (BestSol.Position);

title('Optimal Load sharing between Generators');

% Plot

figure

plot (Convergence curve) 3%Plot the PV Generation Profile 'r-*'
title('Iteration Curve')

xlabel ('"Iteration')

ylabel ('Cost ($/h)")

x1lim([1,iteration])
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