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Abstract

As large-scale new energy sources are integrated into the grid, their operational characteristics
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pose a significant challenge to the grid’s dispatch. The problem of blocked new energy generation
is becoming more serious. At the same time, the rapid development of concentrating solar power
station and large-capacity energy storage power station have significantly improved the system’s
peaking capacity, providing good conditions for solving the problem of new energy consumption.
This paper proposes a coordinated source-storage optimal dispatching method with concentrating
solar power to improve the grid’s ability to consume new energy. Firstly, the working principle of
concentrating solar power with thermal storage and the operating characteristics of electrochemi-
cal energy storage power station are analyzed; secondly, the mechanism of coordinating new ener-
gy consumption by concentrating solar power and energy storage power station is revealed; then, a
source-storage coordinated scheduling optimization model to maximize new energy consumption
and minimizing system operating costs is established and solved by an improved particle swarm
optimization; finally, the effectiveness of the proposed method in improving the level of new energy
consumption and reducing the system operation cost is confirmed through simulation.
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ARG DGR AR BB e/ E A v AR BB 0 %, DRI S B RREE RS R, B R 4T
IR RIS, BIEH A M. B RBEALE SR, R E R A R R, £5H
TR T e S LA 2 H ai KRR SR, @R E I XFORIIIR[1] [2] [3]. SMtFEm, EFk,
oL J KR B RE PO K R, WA T RGHERE ST, NRRUUETREIRTH AN N SR A T R R4
fF, BRI, WEFEE G ERE RUE — ff PR 0 A T B2 D7 vk B S B LS S

EMGRES 5T, SCHR[A1R B8 RS/ sy YR A B L 2 50, $2 8 7 — R B
AL RS AL 73 A1 TOGAR IR 241 R 25 it e sl R AR AL TR BE D790 SCBR[SI4 H 1 — b LU S 23 R0 R i
A B AR ) b it BE AR D F A i SRS, B BB IR AR, IF B A T e 1) SR L T 2R 7 T P SRS AR
SEAF . SCHER[E1ET 0 KU H e ah v, St 1 2T IR Be AR I U 25 K s AR TR FE AR X, e T a2
WIPLAR ISR, 25 KB RENEE . SCER[713 B T — Rl e 4 Bh K LA BEIT IR B G 1) = 2
AL TT 28, WA R FE AR S K HATLZEL PR 1 U RO AR

ECIGE YL 2 5 TR, &4 % R Si(Thermal Energy Storage, TES) )t # & i (Concentrated
Solar Power, CSP)5E & FLFNMif e — 14, H g Hh AR e nT 58, &8 28 ) SR e A ml sledsh ) 2R 3% 1A 1 FELJR [8]
P I 5L A il BRI B bl AR G K LA S AR S R T B 0, 2 BIE AN R E . SCER[91WI P
PR T RIS TR R BH A AT A2, 5 XBEIREAT ELAh, DA St B e IR 4N . SCRR[10] 2 Z5 8 T
ROGEIATE M, SRR 7R SO i sl BT B & R L B A 2 HRBE RO 77 SCBR[1L]75 08 T ORI
fift BRE I B FRUIM AR 2% (1) FRUFE VR, BR HOBE - K i & AR D7, nI A R K FL e i 46
Peim RGN HIERE J) o SCBR[L2]%5H x0T f W 1 U BE ) AN 2 R 1) R, $2 th 7 Ok — KIS R I i A Ak 2 i 7
%, AT Z BB RO G . SCER[13] DA K FLZE A TR I BRA e IR SO - BB A R B DR /N H

DOI: 10.12677/sg.2023.131001 2 e


https://doi.org/10.12677/sg.2023.131001
http://creativecommons.org/licenses/by/4.0/

R 45

b, SR ORI - ROBICE IS AT BV BE SRS, 2SR HEAT R ARG Fi X (U2 22

gi b, FEICHGRIE A RES 5 1 g A28 RE TR A0 7 A — € BT SO R, (EREAFE LT A
B 1) AR A S A BE R St 55 O A Rl b R A P T B RE DL B HEAT 0 M5 2) K2 TR BL R GEis 47
Afe/N R ER, AR BEUR A AN RE T I ERIE BB A -

T, ASCRW T — A S e s R - PR TV . A T S I e B R
AR E KR A2 Gk RE Pl S AT AR s SRS 20 17 D6 A sl 5 1 v 3l U1 R 32 31 9 9 RE W )
PERIHLEE s HET LUK BEJSH AN BE T e K M R GUIBAT A NN B bR, SRS LR iR - o iR itk
T % el S0 S, SEA ST IR — i B IR0 AU B T 20 T RE IR AN (A R

2. JEIREB UL S filkaE ra b B B H VT RE IR B E R HLEE
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Figure 1. Schematic diagram of energy flow in CSP
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radiation index, DNI) B S AH5E[14]. 7RI N PL R TAERER
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BEaC 3: DNI B, Ja# bR R SRR PR AL N R G BLGIA 2R i RGBT K, LI CSP
PR RE SRR BN -
Pst_H = PI-t|_P 3
Bist 4: DNIFS/L, SF KR AEFEALRIARE — MO ELBE TR, 53— M AR RS, B

ok

DOI: 10.12677/sg.2023.131001 3 B HE L


https://doi.org/10.12677/sg.2023.131001

HIH
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Figure 2. Daily output curve of energy storage power station
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Figure 3. Schematic diagram of the impact mechanism of source-storage
coordinated consumption of new energy with CSP
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TR APRESIRE, B0 81, HAREFM Iy 1, Bk B8 o il AN AT BE [F) ik AR AL 78 AN R RS .
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Figure 4. Flow chart of source-storage coordination optimization method for CSP
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5. HpIfHR
5.1. HEIHTA

AR Gt Y IEEE-30 1 i #EAT BB 04, ZARGILEE 3 G R4, 1 BOEHGEEE . 1 X
Y. 1 PEERSe R, 1 R RE . & IR SR 14 PR

Table 1. System resulting data of standard experiment

%=1 NHEHESH

MU HE R E(MW) /N I (MW) e RZH(MWIh) a b c AN (TTh)
1 600 200 180 0.226 3042  786.80

2 300 100 100 0588 6512 45132 700
3 150 50 50 0.785  139.6  1049.50

Table 2. Wind and solar power parameters

2. RABRSH

FHAEREMW) IE4E AR (JE/KWh) #: HL 7E 51 (7T/KWh)
JRH 600 0.045 0.5
Hetk 400 0.045 0.5

Table 3. Parameters of lithium iron phosphate battery energy storage power station
7 3. WARREKIER iR ERIL B BT

S g ThEE(MW) HE 25 2 (MWh) FEICEE R R f R A W AR (JT/KWh)
A 60 240 0.95 0.1~0.9 0.15

Table 4. Operating parameters of CSP station
F 4 KRBINEITESH

SR TS Ul
ZE B H D) 3R (MW) 100
/N DI (MW) 20
T3 3 2 (MW/min) 7
WY AR (JG/IKWh) 0.15
it HFE E(MWh) 1600
/Mg (MWh) 200
L% = (MWh) 800
fit R G L K R AL 0.031
- BEHE 0.40
o - PR HLOR 0.35
)i E YV &S 0.98
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Figure 5. Day-ahead parameter prediction
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Figure 6. Disruptions to wind and solar power consumption
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Figure 7. Optimized thermal power unit output graph
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Figure 8. Optimized charging/discharging power and SOC variation of the
energy storage station
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Figure 9. Variation of output and heat storage capacity of the optimized CSP
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Figure 10. Comparison of new energy consumption before and after optimization
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Table 5. Comparison of results before and after optimization

F= 5. MILBTEME R

KEMERE  KOGiEgERs XOEZBHE Fet s GEREFRNER RGBT HTREIRIE AN
A(Fit) A(FiJt) BET(HIT)  MATIT) A(J371) (i) H 5 (MWh)
PALHT 147.07 46.73 38.23 7.41 2.84 242.28 10384.84
LR eA 144.01 47.90 25.19 14.59 5.13 236.82 10645.40
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