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Fig.1 Schematic diagram of CSP
station capacity efficiency
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Fig. 2 Flow chart of calculating capacity
benefit of CSP station
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Table 1 Power supply of practical grid
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Table 2 Scenario of capacity benefit analysis of CSP

WSt IR/ MW EIEDT R/ BRI/ MW

B A 0 1150
%5 B 2 000 R i 12 1150
B C 2 000 e 12 1150
%5 D 2 000 e 10 1150
%8 E 2 000 e 12 1650
Y5 F 4 000 e 12 1150
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Table 3 Capacity benefit analysis
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Table 4 Production simulation results

T H YA G B s RD GRE BRE

PNk

1737 1674 1656 1659 1607 1580
({2 kW+h)
WAE/JTt 5851 5681 5565 5572 5451 5294
FrHLH/

43 59 37 38 60 32
(¢ kW h)

FEHLR/ % 6.0 8.1 5.0 5.2 7.5 4.4

HIZ% 3 F13 4 Al g, JOOLHRuh 1 00 F (5%
A) , RGEHE AL 39 970 MW 3B RE TR 57 L R
N 6% HEFES 851 J1 t, % 2 000 MW SR
OEIAZS 5, 75 B) Ji, RGO EILLER
A BIDEIA L A 2 HIRIETE 0N, RGO RA
PUCERHL B 2 000 MW T AR 15 B K HEL AR 3
PLAT R, A 8 0 0, Bl Tl A2 5
e BT REDR F HL KA T B R, SRR RN E 8. 1%,
RGUHFEREMR T 170 J7 to %5 B 1 2 000 MW
TS 5N (5 C), RGBT K A
39 070 MW, 2k BB HLAG SR AR 900 MW, Bl e #AH
SRR 900 MW, Uy 45% s AR
% 286 77 t; B AEIRFFHL A 5.0%

N T TR A A A R R R, 5t D
Fesism C Aot o iR BEAR 2 b, 315025
IR, RGEK N K 39 270 MW LA
AL A 700 MW, 74 B AUy 35% 5 BEFE IR
279 T3 GETREIRFEHLR 5.2% o Al LAFE Y, S ARG
REARJS , AR H il Py 80 1 P BE AT T B, 4 3 i
(R AT BT RREA

D3 A AL BT RE U A F R X Ol A F A
B R, st E Oy sm C o AR n

5000 MW TE DL, JEARBAELIE N T 5 000 MW L)
5, RGBT RE IR 57 L R A T g &, RGBT
KR 38 870 MW, BV St #A M o 45 4045 i 1 100
MW, 25 BN 55% ; IEFERFAR 288 7 ;i
FEHEK T.5%,

RArHTG AR A B RN A AN AR Y
W, 5 F iz st s C R 1 2 000 MW Sl
GO, AT LA B, REEH A 4 000 MW A
UG, KHLEALTT KA 38 470 MW SEHHL v 75 %
ta A 1500 MW, 78 B30 37.5% s BEAEREAR T
557 T3 t; B ReiR ST % 4.4%

HRAEFE 3 N3k 4 EAE ATl 15

(1) Sl A 45 25w al e 5 g 7 A O
TEZEG T, SERA A S 5 IRERIE T (5
B) DRl ) A Ak s o O, B GAAHLBG AY m AX
FEARR G FE R LKA , 2 000 MW [ EHREEAIS T
179 J7 t bk AH A BERRAR SR AR AL . A
R 2 5iES (5 C)  E M B TA =R
i, AT PEIR R G K AL, 15351 2 000
MW (1) 6 B FEAIR T 900 MW 1k HEL, 25 5 B AR
oy 45%

(2) el R A 5 A O
A I AR 12 b RS T T
(G5t C) A HRGE 0 900 MW, T fig A O 10 h
MIEOL T (5% D), &840 700 MW, i1
FRAL i BT A 3, W] LR AR K B HIL T SR
200 MW,

(3) St A A R TE, 5 RS R e
TR, XTIt C Fidg i B, 7E 6 A o L
FEFTE 0 7 A R A8 B0 T, R 46 IR B
11 500 MW ZE 16 500 MW 5, 357 fE 5 77 g R 1t
T 2.5% , 248 K AEHLTG SR 39 070 MW FEAIL 2
38 870 MW, i TOGAR BIA & Ha, , T SC H 38401 &%
Guinfar s WEAERR b O s A A, BRI IA R RS0 K
BEHLTT R PR OG5 R, IR AN & 48 o't
RE DR, BIGH A 5 25 a5 3 % 1 100 MW,
AR ARG T 200 MW,

(4) Sl A AR Ak s FOCIR AL B B
BRI G . SEHAF FUBEE R, eI - 4 T R (W K
B K, (HR A S B OB A — k223 .
XF s C R st ¥ 78 HoAh i A 25 1R B A [ 09 1%
LR G H GRS 2 000 MW 341115 4 000 MW,
ZEmAcs N 900 MW 3% 1 500 MW {H H 75 58
B 45%BEK 2 37.5%

g LRSI, R G L s A A R R



2 HEHEAR 190

AR DGR B LR R 5 3, O B O
PRUBLR I I E PR BB R — e s T
R A, RV A Ak g I e X (BT fE s . % 5
g T A AL B AR B AT AR
XFFSCRREBIRSEN 2 500 MW SRk it i 78
(S SN

R5 AABBERENARABREHHEER

Table 5 Calculation results of maximum replace-
ment rate of capacity benefit of CSP station
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Fig.3 Simulation of daily operation (2 000 MW CSP,he-
at storage for 12 h,not participating in load peaking)
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Fig.4 Simulation of daily operation (2 000 MW CSP,he-
at storage for 12 h,participating in load peaking)
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Fig.5 Simulation of daily operation (2 000 MW CSP,he-
at storage for 10 h,participating in load peaking)
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The capacity benefit evaluation of CSP power station

and its influencing factors
FU Xu', YANG Xin', WANG Ying”, SHAO Chengcheng®, SUN Pei', YANG Panfeng'
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Abstract ; As concentrating solar power (CSP) is equipped with heat storage it has good regulation performance and the ability
to regulate across the day. CSP units have the ability to replace conventional units, which is called as capacity benefits. Since
the benefit of CSP capacity is closely related to factors,such as operation mode and heat storage duration of CSP stations, the
benefit evaluating of CSP capacity plays an important role in the future development of CSP. A method for evaluating the benefit
of CSP stations on the basis of equal reliability is proposed. It takes into account the effects of peak shaving method , heat storage
duration, new energy scale and CSP scale. The production simulation program calculates the system operating status of 8 760
hours throughout the year on a weekly scale, taking into account factors such as unit start-stop, hydro-electrical day-to-day
adjustment , pumped-storage day-to-day adjustment and day-to-day adjustment of CSP stations. Finally, the effectiveness of the
proposed method is verified by simulations of the actual power grid in the northwestern region, which shows that CSP stations
have capacity benefits.

Keywords : concentrating solar power ( CSP) station; new energy generation; capacity benefit; electricity benefit; new energy
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