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Fig.2 Relationship between energy cost, environmental
cost and power output of generator
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x1 HREGZLABEIBRESHBERRESH
Table 1 Energy consumption and environmental parameters of generators in 6-unit system

. REFES %L WS

ﬁ?j: a0 J2ETE Ab,/ A ci/ a;/ Bi/ 12%4 Ai/ ¢/

(FEJL - MW ) (FEIL - MW ?) 10 't (10t « MW 1) (107 5t+ MW 2) MW ! 101t

Gl 786.798 8 38.539 7 0.152 4 6.490 —5.554 4.091 2.857 2
G2 945.633 2 46.159 1 0.105 8 5.638 —6.047 2.543 3.333 5
G3 1049.997 7 40.396 5 0.028 0 4.586 —5.094 4.258 8.000 1
G4 1243.5311 38.305 5 0.035 4 3.380 —3.550 5.426 2.000 2
G5 1 658.569 6 36.327 8 0.021 1 4.586 —5.094 4.258 8.000 1
G6 1 356.659 2 38.270 4 0.017 9 5.373 —4.223 5.782 4.236 3
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Table 2 Generator output limitation of 6-unit system

K H 0y R/ MW ks AT K i/ MW

LIR=2 T8 ol X4 1 X 3 2

Gl 50 400 [100,130] [240,270]
G2 25 300 [80,110] [250,280]
G3 30 300 [100,130] [210,240]
G4 50 450 [200,230] [300,330]
G5 20 450 [90,120] [210,240]
G6 20 280 [70,80] [150,190]
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Table 3 Environmental economic dispatch results of 6-unit system without line loss

i i 1/ MW ﬁiﬁ%}ﬂi i4§fﬁﬁ% E'\ﬁij&/ iJr%iHﬂ‘

G1 G2 G3 G4 G5 G6 AK/FEITL  A/FETT B [&] /s

AN A E X sk 308.24 271.66 125.07 250.31 131.30 196.42 7 557.3 534.7 8 092.0 0.009
scmkl16] 74 316.38 280.00 130.00 265.56 90.00 201.06 7 559.0 559.4 8 118.4 0.010

g A HAMARY 314.57 250.00 130.00 262.00 126.40 200.03 7 555.7 541.6 8 097.3 0.022
WX EF 332.53 281.20 130.00 200.00 128.88 210.38 7 558.4 547.0 8 105.4 0.025
MLCO 305.99 280.00 130.00 246.53 125.33 195.14 7 558.1 534.5 8 092.6 0.018

R4 HEEEENBNABELZFAEER
Table 4 Environmental economic dispatch results of 6-unit system considering line loss

ik 1/ MW ﬁﬁ*%ﬁ‘/i Iﬁiiﬁﬁi‘i ,‘%?‘Eiiik/ %) £ 451 iJr%Hﬂ‘

Gl G2 G3 G4 G5 G6 A/FEIL AR/FKT XX FE/MW & /s

AN pEAE E X I, 310.84  272.61  125.41  254.93  131.61  197.89 7 561.3 547.1 8 108.4  10.285 0.009
. CHRL16]7% 318.24  250.00  130.00  269.31  126.88  202.12 7 561.0  558.7 8 119.7 13.545 0.012
JJ‘;I%;J; HAARE 317.81  250.00  130.00  268.43  126.82  201.87 7 560.3  556.6 8 117.0  11.928 0.025
MLCO 309.43  280.00  130.00 252,48  125.75  197.10 7562.7  548.3 8 111.0 11.761 0.019
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Table S Analysis of MLCO model solved by trust
region interior-point method

B4 {5 #4R 3% {5 WU T 7] R
P R HL AR IR AL ] /s

1 5 0.006 1

ENIWNCEi 2 4 0.005 6

3 5 0.006 3

1 5 0.006 1

A 2 5 0.006 0

3 6 0.007 0

ARSI AR RS2 N R Av BRI KL K 6
SRR /N dE 6 AN 2 R 25 R 2R O E X 8 EED
SERMFEW ., K 6 iR BEE Av AN, &
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0.000 01 WZE R B I F LR AGMF . X2 H Tt
PRI B 3 IS, 2 A 1) SO T R 5 T A/ R
PRad /N K 2 i R ) LA AR £ PR 3 A L 40 L AL
H ) Ak T AR RSB AT Xk, R R AR A ) 3 i =
=W N

BN AR 1L IB AT XA PR BT 2 BF I IR S 22 R A SR A O ik

k6 A EEDHEZREMZM
Table 6 Influence of Av on result of EED

Av REAEA /SE00 BRBERA/3RoE BURA /T
0.100 00 7 555.0 609.6 8 164.6
0.010 00 7563.8 550.9 8 113.7
0.001 00 7 554.7 558.4 8 112.1
0.000 10 7 558.1 534.5 8 092.6
0.000 01 7.557.4 533.2 8 090.6

42 15HEZMKLER

g it — 25 1 B AR SO Y 55 7 1k A S R e] A7
PR, B SCERC12109 15 HLR G038 i & AL 35 55 2
BB AR R X PR B 2 B R B I, B SR A
% AL FIFE A2 A3 9h 15 HLR S & B HLAEFE =
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Table 7 Environmental economic dispatch results of 15-unit system

i3/ MW

Gl G2 G3 G4 G5 G6

AEFE FRBE BN HE
WA/, WA A wE/

G8 G9 Gl0 G11 G12 G13 Gl4 G15 ... .. . L
ST S s s

REJER LK 215.22 25012 130 130 314.14  231.69

257.82 300 162 160 80 80 85 55 55 23381 1081 24462 0.018

K[16
s ii[{%] 206.56  240.04 130 130 335.00  255.00
iwm THE _
& ik 224.39  260.77 130 130 260.00  255.00

MLCO  210.53 244.66 130 130 335.00  226.64

247.40 300 162 160 80 80 85 55 55 23853 1074 24927 0.027

268.84 300 162 160 80 80 85 55 55 23563 1093 24656 0.041

252.18 300 162 160 80 80 85 55 55 23413 1077 24490 0.036
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Fig.3 Influence of system scale on the computing time
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Mixed Logic Constrained Optimization Method for Environmentally Economical Dispatch

Considering Operation Prohibited Zones

GUO Xiaoxuan'*, GONG Renxi', BAO Haibo', HANG Naishan'
(1. College of Electrical Engineering, Guangxi University, Nanning 530004, China;

2. Electric Power Research Institute, Guangxi Power Grid Corporation, Nanning 530023, China)

Abstract: In order to accurately describe generator output limits considering operation prohibited zones, “AND” and “OR” logic
relationships between optimization constraints are analyzed. A mixed logic constrained optimization ( MLCO) problem
including both “AND” and “OR” logic constraints is studied, based on which, the generator output limitations considering
operation prohibited zones are expressed as a set of constraints with “OR” logic relationship. And the MLCO model of
environmentally economical dispatch is developed. According to the ideas of the Boolean algebra logic transformation, the
equivalent mathematical transformation of the constraint logical relationship is derived, and the transformation between “OR”
and “AND” logic constraints is implemented. Thus the MLCO problem is converted to a conventional nonlinear optimization
problem with “OR” logical constraints only, which can be solved by the interior-point method. The test results of a 6-unit and
15-unit system show the validity of the MLCO model and method proposed, and their high solving accuracy and efficiency.
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