H48 % 5 ) € ) ERGEY B EH Vol.48 No.5
2020 43 H 1 H Power System Protection and Control Mar. 1, 2020
DOI: 10.19783/j.cnki.pspc.190525
14 _ AN hg v Yorax o
AA-RERKSEITHE N REZFFRERER

(1. B WHH 4 B A8 @FHRARMRE, HR M 730000;
2. MBI RKFEA THEEMEZL TR, B 20 730050)

FE: BB KR T (I BEHLIE . BBl E LA R B s A 2 v 1o AR OB P2 A SR IR, R 75 il A
TeHR ARG WAL IEAT A TR LSRG o RIS RS R Ty 0 L AMYE e A PRy R 0 E A~ 00 R H T 3,
/N ) BT U 22, BRI K FL R R A, 9D 3K ST Rl IS AT HLER 3 AT, SO UL & R &
PR R R AR . SRADKL T RESE N B BEA TSR AR, SEELZEU R B LA o 30 37 A48 A 6 B 8 FEE SR B A5
R AT AT PR A B

KR G fER L BRI R RS

Study on the economic dispatch strategy of power system with combined operation of
concentrated solar power and wind farm
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Abstract: Due to the influence of the large-scale grid-connection wind farm with randomness, volatility and counter-peak
on grid peak shaving and scheduling, the combined operation strategy of concentrated solar power system with thermal
storage and wind power is adopted. By using the complementarity of solar thermal and wind power output as well as the
dispatchability of heat storage, the wind power output fluctuations can be smoothed, the peak-valley load difference of
power grid and the cost of thermal power load can be reduced, as well as avoiding to abandon the wind. Based on the
operation mechanism analysis of the solar thermal power station, the power grid scheduling model of the combined
system is established. The particle swarm optimization algorithm is applied to solve the model and realize the
optimization of economic dispatch. The feasibility and rationality of the scheduling strategy and model is validated by
simulation example analysis.
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Fig. 1 Schematic diagram of tower CSP plant
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Fig. 2 Scheduling strategy for CSP-wind combined operation
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Table 1 Load forecast power for each period

N B B fii/ i B B fii/ i B B fii/
t/h MW t/h MW t/h MW
1 798 9 1067 17 984
2 789 10 1113 18 1199
3 770 11 1141 19 1249
4 738 12 978 20 1232
5 806 13 892 21 1184
6 824 14 925 22 1123
7 942 15 945 23 1030
8 1027 16 941 24 933
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Table 2 Parameters of thermal power units

KH Pimax/ Pimin/ )
al($/MW>h)  B/S/MWh)  c/($/h)
Blgl Mw MW
G, 455 150 0.000 48 16.19 1000
G, 455 150 0.000 31 17.26 970
G; 85 25 0.007 90 27.74 480
G, 80 20 0.007 12 2226 370
Gs 130 20 0.002 00 16.60 700
G 55 10 0.004 13 25.92 660
Gy 55 10 0.002 22 2727 665
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Table 3 Basic parameters of CSP
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Fig. 3 Net load curve of wind farm operating alone
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Table 4 Optimal results of wind farm operation alone

I t/h MDA REHHS  BATTHS il
1 1100000 0 12 442 12 442
2 1100000 0 12 630 12 630
3 1100000 0 13 330 13 330
4 1100000 0 12271 12271
5 1100000 0 12 749 12 749
6 1100000 0 13 399 13 399
7 1100000 0 15 563 15 563
8 1100100 1100 18353 19 453
9 1100100 0 19 853 19 853
10 1101100 340 21700 22 040
11 1101100 0 21135 21135
12 1100000 0 16 822 16 822
13 1100000 0 15 894 15 894
14 1100000 0 15 943 15 943
15 1100000 0 15 943 15 943
16 1100000 0 14 887 14 887
17 1100000 0 15 431 15 431
18 1100100 1100 19 385 20 485
19 1101100 340 21723 22 063
20 1100100 0 20 108 20 108
21 1101100 340 21380 21720
22 1101100 0 20 989 20 989
23 1100100 0 19 736 19 736
24 1100000 0 16 573 16 573
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Fig. 4 Net load curve of CSP-wind combined operation
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Table 5 Optimal results of CSP-wind combined operation

e P e it ‘
h W wis  mes S
1 1100000 0 12 442 12 442
2 1100000 0 11 947 11 947
3 1100000 0 11 623 11 623
4 1100000 0 11 077 11 077
5 1100000 0 12 749 12 749
6 1100000 0 12 544 12 544
7 1100000 0 14 562 14 562
8 1100100 1100 18 353 19 453
9 1100100 0 18 186 18 186
10 1100100 0 19 369 19 369
11 1100100 0 18919 18919
12 1100000 0 15167 15167
13 1100000 0 14 220 14 220
14 1100000 0 14 271 14 271
15 1100000 0 14 271 14 271
16 1100000 0 14 887 14 887
17 1100000 0 15431 15431
18 1100100 1100 19 385 20 485
19 1101100 340 20916 21256
20 1100100 0 20 108 20108
21 1100100 0 19 302 19 302
22 1100100 0 18 785 18 785
23 1100000 0 17 353 17 353
24 1100000 0 14 920 14 920
mat 2540 380 786 383 326

TiAh, AEFR 4 RIS TR hlgh T XIS
TR KBS IZ AT 24 h ARSI BOITE
KA S TIRE, W RIS RS T 500 T
K FALAAR I 19 B A ARl R S A i il Herpr, Bl
1 F12 4 24 hiELLIZATHI . KRS ITIN, 7E
=8, 10, 18. 19. 21 h itf, &A1 G-KBHLHH
8. NI KABEAIZITH, 7E =101 21 h i, ‘K
AL B B R s 640, HIs1T 8 5UE =11, 22,
23 h LRI # /> 1 Ao BUKHEAERRSIEAT IR R
2 K T KB I AT I A A 30

A, REAILMSEABRREN R, 0 1
£ 50 MW [FPEHWLAL, JeHEeH A SRS 150
MW, Y ¢ 75 9~15 h I B, BB 7R A2, 100 MW
FEHWUAL UL KT, [, @ik 50 Mw L
Y10 KA T, DUk itz WL 5.

1400

1200

1000

800 |

ZR/MW

600

-5 #
—— [,

400 F

e - -4 e
< ST 8at 9—9\9 R
0 5 10 15

Py
20 25

th
& 5 EHRERINEA 150 MW B B4 G2 far th 2%
Fig. 5 Net load curve of when the CSP power capacity is 150 MW

XFLGEL 4 AN S TTAN, BEAE CANIL A R
m, - RKORIGS R GEH ) b Z N1, XA I
WX 75 A AT I 2 AR AL PRI MRk K L U A
Wt AR AEBE RN AN T BOCH AL
AN, AT R P ) A A A
W9

T 6 B TWANAEEN ARHEIN OG-
RIS NI R S B gy /7 250 FHAR 6 R,
B RN I S 5 2608 22 722, BTG &
G T ZE R A T 2200 26 811, AR T 2
K o T OGRS NI, 1 AT 7 254 TR DS,
i Pey=100 MW I}, {5 7 2208081 24 700, 4
P =150 MW I, {404 J5 222 23 755; BIBEAE G
i REFR M ARG K, 1 U7 ZE AT/,
BT RN IR S 75 22, BB BI o0 F P 34 47
WA ZE R RGN o

%6 FRIETHERMAT/ G HEHE

Table 6 Load/net load variances under different schemes
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