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Abstract

This paper proposes a unit commitment scheduling
method based on Genetic Algorithm(GA). Due to a variety
of constraints to be satisfied, the search space of the UC
problem is highly nonconvex, so the UC problem cannot
be solved efficiently only using the standard GA.

To efficiently deal with the constraints of the problem
and greatly reduce the search space of the GA, the
minimum up and down time constraints are embedded in
the binary strings that are coded to represent the on-off
states of the generating units,

The violations of other constraints are handled by
integratiing penalty factors, To show the efficitiveness of
the GA based unit commitment scheduling, test results
for system of 5 units are compared with results obtained
using Lagrangian Relaxation and Dynamic Programming.

LAE

UC(unit commitment) ¥l chobg Aekzds) &84
8 5& nziste w@r] S84 A9 A8 Ay
2%E AR Aol AAT] Fuit AQA ua}
23 7 718 dqEd AGRAFE VRIAAN RE
HE FgAte AL Brbesit. olalg BAE qAMN 9
3] Fd ol dynamic programming, Largrangian Relaxation,
simulated annealing $ol A<HI1-31HN oY A4kAzte] B
o] 28 A FRALGA PR BAYE AT A

old EAYE NAHI AsAM A9 KAtk Aol
Eol uhg& F HEAA AAR FAPE Aslel 2
el o ze HAse] dalg SAUse A, N
Nzvkel oy, AlAY A R o] Fof da $-85m gl
I, BF AAF A M FAFTAEA, AN
Az2AQrd B4 o $-84582 1ok

B =fdAME UC A4 fA%naES AH3a, o
g Aekxng 2EHo R FA4%E L AUt A
AT§ Foo] Ad Py 842 diFAAR, 2 4%
< va, FEs.

2. fFAL2YF

AAe] fA%t % Adzee] dejof 2AF FAYn
F& SEAY PR AR AAAHY AR 2@gE B

g FRE A UgozH FARA dde AR F
Ag A Adn He A48 gndFold, AAAE 73}
Eoage 278 2 y3s Wil 84, 23, gddcls
e ANAE AHE-do] HE gAETHEL

3. UC EA4d §3 4na&9 A&
3.1UC &4 74

UC 849 22 A% E& 44709 AL +1
71 9 U 2Rl 298 AAse] & wAMEL 4
23 Aolth. & WAHIEL d& g, 7% g, A
Hgoz g dange 4 2Es A SHHd 9
8 AgsR, 71BN Ee At A Az A #4
2 Rddch an g 2 dAsle el A4 gt
o7 Fojdd.

UC £A4% siAsked qlolA usisel & Aokzde
og 3
(1) Age 73 BICFR+EQ)

(2) 4 oulg

(3) @719 27 =22

@) A7 A, HAx BAF
(6) A& £A A

® Hx A4 A3}

(D 715 dA71e] Aoz

3. 2 fAgnEFE o1 8¥ UC EA

UC 248 #4317 9184 o 71A By %, dynamic
programming, Largrangian Relaxation, simulated annealing
Fol AoH1-31HAch 2y old wie FRALRA 4
BaAL ANAZ] Bo] 288 @3S M At 2
ERAME old £A43E AW AdA Adel fAsts
Ad s vigg £ 5N A ¢udad AL
Y2g A2-dte] UCEAE 84% £ A& e Ads
ot

fAGTYZ0 2 UCEAS 387 A8A ozl At
20¢ NEHe 2EYH AR TPl Wel 28
oo, B =RAME HASAAR ¢ ALAAAE 2
SR O 15 o] AEHE FANYT A A HEE
unit®] on/off 1§ UEhR A W E: $A7)e] g
A4z dehdoh o)A fo a2 mal, §dWel 3
oA Moty g wEA g e Y4 A2 §

- 711 -



AR, EF ol Yy 2P FAYLEM He) @4
94& g4 4 Utk
State
1 2 3 4 5 6
Unit 1 1Joot]ol1it]ojorefa101 [t Tia1lof 111}

unit 2 foloorfof111joleroi[ina i nia]1ie]

Unit 3 [1T001[o[1i1]o[o10f0[i106[101 1] 211 ]

String 1 : [Unit 1] [Unit 2]. . . {Unit N]
String 2 ¢ | Unit 1 [Unit 2]. . .[UnitNl

.

String M : [Unit 1] [Unit 2]+ . . [Unit N}
o714, N : Unite) 74
M: 2EH 4

¥ 1 AERe] FR

AgzAE THAe 2 2572 Il A8 Y
EE oy PR M3E P o, B mdMe WAy
F3 715 2 A4 (penalty factor)® ol8-3te] (D)}
7 AYxeE AUt

N
fitness = FC1 +STr+ 2 PF) M

71, PF=y;- V]
FCr: % d8w$
STy : & 71%v &
Vi ARz j o g o
PF; : Aok jo} ikt
u; 0 AR jel A A
N Az 4

Aty wWE gl UC BAE HAsy] 4 Al
EHEE 29 29 vehid.

4. At} A7

A sl H8A% AR A BT LU
2 oA HolEE olgdel 2 4% vmsUT. K 19
£ UC Aol AL8E 2t Unitel tig o, 24 39, 42
24 Az, B4 AR A, 15N R Qs vedse A4
& JEhILT, AP ¥8 S8E B 29 dEaRct B¢
AgdolHe A8 A8 42 QRAZY HANEE E 3
o Vel

S|
<
iy, 718, AvAs
Vil

'»zaaaig

;N! &4

BN AT E
olf % AN H 7]

Ad, @i, &dwel

Y 2 58E
& 1 UCEA A8 A Edold vatuiet
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Prax (MW) 455 130 130 80 55

Pain (MW) 150 20 20 20 56

a ($/h) 1000 | 700 680 30 660

b (¥MWh) 1619 | 1660 | 1650 | 2226 | 2592

¢ (¥YMWh) 1000048 0002 [0.00211]000712 [0.00413

HLEAAM)| 8 5 5 3 1
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450 14 620
3 480 15 600
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5 530 17 500
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7 580 19 600
8 600 20 80
9 620 21 600
16 650 22 50
11 680 23 500
12 700 24 450
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8 | 600_|455.00(12507 20.00 600,07
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24 | 450 [426.38 2354 449.92
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