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ABSTRACT: Coal blending is a kind of clean coal combustion
technology suitable for China, and it can improve economic
and combustion performance of power plants. The key of this
technology lies in the optimization calculations. However,
decisions about coal blending must deal with uncertainty and
variability in coal properties, so a hybrid inexact chance-
constrained nonlinear programming (ICCNLP) model was
developed for coal blending problems under uncertainty. The
ICCNLP could directly handle uncertainties presented as both
intervals and probability density distributions, and assess the
risk of violating various constraints, such as the probability of
exceeding the sulfur emission standard, for accomplishing a
minimizing system cost. The results indicate that feasible and
stable interval solutions will be obtained and some decision
alternatives can be generated by adjusting decision variable
values within their solution intervals according to applicable

conditions.
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Tab.1 Coal characteristics of three single coals and key constraints of blended coal

SR M,o/% Aa% Onel (GI/t) Vgail %o i 3/% HAR /(T
A [5.6,7.7] [23.2,26.1] [21.6,24.5] [16.5,22.3] N(0.91,0.47%) [630,655]
B [4.8,6.5] [29.0,34.2] [18.7,20.4] [17.8,24.0] N(2.79,0.73%) [560,580]
C [7.8,10.6] [22.5,24.6] [20.5,23.4] [33.2,36.1] N(1.18, 0.64%) [600,630]
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Tab. 2 Solutions of inexactly chance-constrained programming model for coal blending
_ NIFER B/(th it Eb/%
i Ribre B/t my my = me X X5 Xe
0.03 [638.2, 664.9] [60.1, 67.8] [3.0,3.0] 53.6, 61.8] [51.1,51.5] [2.3,2.6] [45.9, 46.6]
0.05 [635.9, 662.4] [52.4,57.9] [9.0,9.0] 56.6, 66.9] [43.3,44.4] [6.7,7.6] [48.0, 50.0]
0.07 [635.9, 660.8] [52.3,52.3] [9.0, 13.5] 56.6, 68.7] [39.0, 44.4] [7.6,10.0] [48.0,51.0]
0.1 [635.9, 659.5] [52.3,52.3] [9.0,22.0] 56.6, 60.9] [38.7, 44.4] [7.6,16.3] [45.0,48.0]
0.15 [635.9, 658.7] [52.3,52.3] [9.0,24.3] 56.6, 56.6] [38.6, 44.4] [7.6,18.2] [43.2,48.0]




14 S R <E 1 R R = SO 4

529 %

AN[4.6,51170/t, WA A[18.6, 18.7]70/t, 3 F
FEFR) /NI VR FE B 29 531 4 [60.1,67.8] t/h, [3.0, 3.0] t/h,
[53.6,61.81t/h, 18 ik v 55 43 21 1 S5 AR L LG 43 0 b
[51.1, 51.51%, [2.3,2.6]%K1[45.9, 46.51%. R4
TR R N BR i) e sk et T 2 R
AR5 ZPO, esfi B i RS LR oL, LR A RS
YRSFAS TR X 1), B HCE Ay v R 0 5 IR R 5k
%o B, p=0.03 I, 7% RSB AEIIE, W]
BALE BIEACHETIBC LI 51.5%, 2.5%F1 46%,
ANIFREF B0 00 61.84 3.04 55.2t/, Bk~ ik
F IR PRI TE A 2K

H AT (1) B 1R 22—l BRI S R SO,
IHEIG A8 5 SOLHF O B PR AR ARHE M 21 R 22
DAE 1-pi IR AT L par, RV S A% 20 3R A R
IK-Apio 3 2 HUH T ANF B KPp, B FEHE %
AR BRI EL LG o T CUR Y, B XU K p AR
4T, PO AR T T A, A /NI FEH
FITC LU AR TR, B /N B 8 FH R C L Bl 2
Thisi, MICKER /NS FEH B LT AR, X
3R, ASERICHEMI TR L, ASREIRI SR T

TCHE, MUBREMI TR ZE o 24 KU K P AE BRI,
A R R 7 %, DL 20 AR R ARERIC
R /NI R AN C LA vy BRI /IN IR AR
ANAC LEBU; Bl AR Tp AR i, BRI
AL » AJERCIE ) /NI FEHT BEANAC L2 i
%, MBI B /AN IR G B AN E EL T oo

® 3 A TARIAREE R p B 5
S WA RN IES P 9Tk =7 ARIDAK = £ NI IPCIDIE =}
BRAEROR D Ta] v FE P ah, AR CREE ™ il (R R e
PN X RVE AR N, FL AL 2 IR bR 2K . Bl
RSP p AR ISE R, BORE ™ wh A 7K 73 AUIRAL K
PRISA PR, 1ACTY « HE RO AR HE R TR
G R ZREHTR 2 FIER 3, MR KFp Al
HT 0.1 #2015, UK [R5 0 A FEAR 1
DTRRIFANK, AESEIN T AEMSOLHEE,  AF T34
Bitrre Ik, WU BC R SR B 255 2 e O R
P BT FSAS I S AR R AU, AE 28T Rt A
HEL ORI 2 1A BT 1, AE RIS G HEIK
IERRIIRTEE T, ROTBERAG L) B T BEHRE A HeAS o

3 ARIRBEKFpfE T BYECH 7= fm BB BURF I

Tab. 3 Coal characteristics of blended coal under different risk level p;

Di M.o/% Aad/% Ohetar (GI/t) Vaal% B HEBO TR E(S)*/%
0.03 [6.61,9.0] [23.0,25.6] [21.5,23.9] [24.3,28.7] [0.10,0.11]
0.05 [6.64,9.0] [23.3,25.9] [21.2,23.7] [24.8,29.0] [0.10,0.11]
0.07 [6.64,9.0] [23.5,26.0] [21.1,23.6] [25.2,29.0] [0.11,0.12]
0.1 [6.46,9.0] [23.8,26.1] [21.0,23.6] [24.2,29.1] [0.11,0.12]
0.15 [6.38,9.0] [24.0,26.2] [20.9,23.5] [23.8,29.1] [0.12,0.13]
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