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Abstract

Uncertainties information of electric-energy and environment systems was fully considered in this
paper. In this study, electric energy and environment decision support-interval optimization method
of uncertainty (UEEEOM) was developed based on interval optimization method, which could effec-
tively tackle the uncertainties expressed as interval. The proposed model aimed to achieve a mini-
mized system cost with considering the environment constraints; the results of UEEEOM could gen-
erate energy resources allocation, electricity generation schemes, and quantitatively evaluate the
costs for energy purchase, maintenance and operation, capacity expansion and environment control.
From results of proposed UEEEOM, several finding could be revealed as follows: i) the elec-
tric-energy structure would be optimized. The proportion for coal-fired would be decreased and re-
newable energy power would increase during the planning horizon; ii) the air-pollutants emissions
would obviously decease over the planning horizon,; iii) the system cost would reach to ¥ [8.91, 8.69]
x 1012, Cost for energy purchase, electric capacity expansion and environment treatment was ¥ [3.26,
4.01] x 1012, ¥ [4.51, 4.65] x 1012, ¥ [192.28, 221.08] x 108, respectively.
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FRE DU 3, S B s 70% DA E (1] DA 3 B R 25 40 3 30 17 ™ EE A R A BRI G )
2014 4£, SO,. NOx FHAEHEHE T HIEE] 1974.42. 2078.00 A1 1740.75 Jimli, ) 30%4£ 41 SO,
Jo NOx HERCERIE T K AT 1] [2]. 8 s TS Je A 5] k7 B RS 3, BRI
Ol AR “LakT” . HATdRE R “iz28” BRI EDIRGL LA G BRI B T RRIRSE 1, R E
TEASRE Gr AL 2 R R TH AT — 18 A2 [R]85 X o [RI0h, RS REIR 254, (b Reii gttt 7R,
R “rmbr” ERIRAS IS KRR Z MRSy, JFRAIR - 5 RGN0 7T TAE 2.

2. HRGRIR

EER, IR ZEE T U LS T — KAV T AR PSR [3 4 s MM HE R, SR
FRAAG RO VPG 7 VR BRI 5 Gk HE AT 7 0BT, TS R B L R A B A I B IR AR 4.46
Jige/Wi, 2.35 Jioe/M, 0.43 Jigo/Ml. Zhao ZE[414ETHE T EHEH) A SO,. NOx PMys BLK PMy,
HECRE. EYAE[ 5151 P s B AN B B 43 A0 G - R 2B RS, 0 3R R IRV 2 5 S 4
BT TSR T . SRR, REURSE XS G HE R R m AR B .

BRI, DAMERIRFFURZ S TR RS ALK RGRANISGZE K], T a0 E H KRR
WS ER D RIS, 288 T HJREE. MRES KRG A E G R . TrEHR IR - M5 - &5
RGHPIFAE IR ZA5 BRI NS . TR M IB4ERAR . BRI A B X A e . i,
FERANAS—MAE 450 JO/ME A 500 Jo/MEIA]HEZ), BT IX R BETT PLR IR N[450, 500170/, 2% Z 48 AN
TEMEAS B, 2 SRR T R R ZE IR Huang 256175 K (AN & ML S I 7 56 32 T X [RIZeEAiek,
DX [R) 2 PEA AL 7 VR R 2 M A o 5] NARRANH M A5 B IX TR S, BhE 450 Jo/ME 4 500 i/
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(—) ZEBr

AW FHEIE | IRE 8 PGt bR, BRI RV AR L ZKHL AWk F (AR
RALL BRGNP L) % KU ORBHAE A HL . ASBIFFE S EERIEFE I 10 2020+ 2025 12030
&, Blt=1 42020 4F, t=2 72025, t=3 ~2030 F. AWFRELGHFELE. BUFRE . AHCIRE ¥
RIS 7 it T 7 U AN B GE 1) [17 121171 [81[9]. 7 2 N5 SHE 250, il 25518 0 23] [4]
[9] [10] [11]e ASBHFLH, L, RINKH. BRI, KL VIR, . KU, KPBHRER LIS
TSI SR E 1], 251 4747, 2340, 859, 3477. 4748, 6633, 1654, 950 /).

Table 1. Economic data for each power plant

F 1. EFMEARMNEIE

2020 2025 2030
e
FEaR (TT/ml) [464.3, 500.0] [533.7, 550.0] [600.0, 600.0]
RIRF(On/m’) [2.51,3.25] [2.61,3.20] [2.71,3.15]
JERALH T/ [2550, 2650] [2600, 2720] [2700, 2800]
AR BERIR TR
R ER (AR A/ 7T kWh) 3.05 3.00 2.98
S H(m’/ /7 kWh) [1428.0, 1528.0] [1420.0, 1520.0] [1400.0, 1500.0]
TH FL (W ZE /1T kWh) [1.70,2.10] [1.65,2.05] [1.60, 2.0]
Table 2. Air-pollutants emissions coefficients
2. ITEMIHER AR
2020 2025 2030
PR [185.0, 193.8] [180.0, 185.8] [175.0, 180.8]
SO, RIKA 1.0 1.0 1.0
T [55.0, 58.3] [54.0, 57.3] [53.0, 56.3]
R [105.0, 112.0] [100.0, 107.0] [86.5, 102.0]
NOx R [40.0, 44.0] [39.0, 43.0] [38.0, 42.0]
T [54.0, 58.6] [52.0, 56.2] [50.0, 54.2]
e [50.0, 55.0] [48.0, 53.0] [46.0, 50.0]
MR KRR [2.2,2.4] [2.1,2.3] [2.0,2.2]
I [0.26, 0.29] [0.25, 0.28] [0.24,0.27]
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1) ZIRALE 2 W
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PRI R B D AL, I E R IR RS, MR B 430 (95,75, 118.28] 7 MikR 4 (2020
), [82.61, 102.64] JiMliFRIE(2025 4), F[59.45, 74.31] /3 MiFRIE(2030 ).
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Figure 1. Energy allocation optimization scheme
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FI[65.75%, 65.89%] FF&E 2030 FENHI[56.35%, 56.95%]. MK KIRS K H &5 7k F[1755.00,
2340.0011F FLEF (2020 4), [2340.00, 2808.00112. T FLS (2025 4F), F1[2574.00, 3381.30112F FLEF (2030 ).
FRIIAN , v] A AR A B K R, 45 R B 7R, 2 2020 4F 0] FAE RE IR & L EL 9134 31][30.99%, 31.77%],
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391347112 F FLE 3G 42 2030 4E1#1[9286.20, 8954.5011ZF FLES , 315 EL 2020 FE1H[5.15%, 5.33% 3K &
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Figure 2. Electricity generation optimization plan over the planning horizon

E 2. MRBAARELETTR

600

580
560
540
520

SOz flEjCE: (JTH)

500

480
2020 2025 2030
MR B EfR

(b) NOXHE =

700

600
500 “

300 f1
200 f1

NOGHEBCRE: (JIMD

100 A

2020 2025 2030
TR m |-

TR SR D

2020 2025 2030

TR @ |-fR

Figure 3. The air-pollutants emissions over the planning horizon
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