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Optimal Environmental and Economic Operation using
Evolutionary Computation and Neural Networks

ZHE -&SEE -5 AT
(Sang-Bong Rhee - Kyu-Ho Kim - Seok-Ku You)

Abstract ~ In this paper, a hybridization of Evolutionary Strategy (ES) and a Two-Phase Neural Network(TPNN) is
applied to the optimal environmental and economic operation. As the evolutionary computation, ES is to search for the
global optimum based on natural selection and genetics but it shows a defect of reducing the convergence rate in the
latter part of search, and often does not search the exact solution. Also, neural network theory as a local search
technique can be used to search a more exact solution. But it also has the defect that a solution frequently sticks to the
local region. So, new algorithm is presented as hybrid methods by combining merits of two methods. The hybrid
algorithm has been tested on Emission Constrained Economic Dispatch (ECED) problem and Weighted Emission
Economic Dispatch (WEED) problem for optimal environmental and economic operation. The result indicated that the
hybrid approach can outperform the other methods in the computational efficiency and accuracy.
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3 | -1-1- 1 3358 | 1034 | 53%6.1

| 4 |40 |09 [ss00f 1 40 | 99 | 54947
5 | - a9 - 1 4204 | 99 | 55311
6 [a]-|-F | 40 | 1164 55515
7 | - |- |ss00f 4221 | 1159 | 5500
s | -1-1- | 4724 [ 1212 | 56544
9 [-1-1- 40.86 | 1271 | 56663

&% : tonhr WHY 8 : $hr

42 WEED 24

WEEDEAdAE datuised 2gde8dy e &
T& $31 g Faxd HE /tFANE dANS T4
ERYTE ol &¥Y. F AAA, §FF YL FA v
ZIIEF 37 At HFEANE =Yste R Mg YT
o ¥ d7dxe 3% 2949 &, SO, NOx 283 CO;
9 8444 d¥ol nd BHFFHYFE #= WEEDE
Aol stolEele ¢nAF L 83U WEEDSY ANE A
%< ECEDEAS 22 ASE ALt 2983 2%
8 7}2A ev F5AAY % WE Faxd JHA HdAE
A Ho B =fodAHE & 39 @€ AHgstA o2l

£ 3 3 2H¥8F9 5
Table 3 Weight value of pollutants

a1(S02) a2(NOx) @3(CO2)
Za =1 0.7105 0.2870 0.0025
Min SO; 1 0
Min NO 0 1 0
Min CO. 0 0

7R3 AAFA Alole wl&F S AASNE weight @& o
T 23 37t FA2 A o2t AXHA AL
Fo& %39 trade-off ¥AE Uehdn] B =&dME o
9] step size§ 0.199Z o] FAHu Lo W wjEae]
H3lE EMIEE 9t E 4& solEdE gmuEg
WEEDEA A& A& Jedd. =% WEEDEAY 4
& FE 2 NEAMNY %o YHE 486PC A9 A
Edold A7 stelrde gy Fol A3 HH TPNNE
g5og HEF A uo oF 30-40%Y £ FAL e
Witk 29 794 2344, TPNN, 3olEg= ¢ag
F9 HEHd ANEE=E YT
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Table 4 Weight value of poliutants

7t & A stoj2al= 2 RHES+TPNN)
Flo) ] E(1-w) SO, NOx CO:
10| 00 49864.25 | 127090 | 5666319
09 | 01 49600.25 | 12639.11 | 5658986
08 | 02 49283.89 | 12558.05 | 5650747
07 | 03 48807.27 | 1246335 | 5641525
06 | 04 48399.78 | 1233153 | 5630478
05| 05 470227 | 120589 | 5621362
04 | 06 45571.08 | 11816.16 | 5620808
03 | 07 32800.1 | 101757 | 5406324
02 | 08 30397.03 | 9627.866 | 5386535
01| 09 3031959 | 96262 | 5389200
00| 10 302259 | 97316 | 5399278
Min SO, 302023 | 97638 | 5402840
Min NOx 336467 | 9557.43 | 5391200
Min CO; 33584.15 | 103435 | 5356119
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Fig. 7 The relations of generation cost and SOz emission
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A A7 e Addez AALAn L FH38
Frhslo2 V| QEAEHZE AA% HEE 5dF 2o
olUd Jtg3 ol4H olFE AL 854 42 o}
Lig=

a3 8& NOx 8 CO:9) w9 ¥zt @ W& A
3& Yeldd 29 99 SO, A9} 2ol NOx 2 CO; %
&% A% UAAME w7t 040504 HEF ARad
7t A3 vetgdE & ¢ g 2™ 99AM NOx ¥ CO:
BEZFLE ot 019 F$RG 0 Y49 e3ld $AANDNG
NOx+ 105.4kg/h, CO& 10078kg/h ¢ W& Fo] Frlste
AAZAE Bolid oA FE49 29EAY 7FA AA
ol 71l Ao}, &, AUH L2 SO9 /FAJ} e B
AZ w7t 04 Aot SOE FHHo2 BEFe 32
717 vt weld SR 99 Y& F AYETNE 48
9 a@EY AVIE EF WA =AW Y3} AFE
9L F A

5.4 B

2 =R B3 0Hdgyde 2o 3By
FAsE AAAFAMY &43 98 2T BASE
3 2o o A#stn ®E 2HAANE A7) Hetd, Nz
& ol guEE AL AU solrge
dngEFL sty HNAGHA GAEAF AP Fe]2Y

HHoz wazy YU G FHE T AF
g71geltt. € =844 43 EED(Environmental Eco-
nomic Dispatch)Z#l2] HA# @4 glojAq 3sleln=
dnFE HEstd R4y ¢ 2, 71EY d3udF B
o A, =g HEAML NS < 30-40%HE DGEA
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