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Concentrating solar power: Current status and perspective
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Abstract: Concentrating solar power (CSP) is one of the major technologies for converting sunlight to
electricity. It could offer a utility-scale, relatively stable and dispatch-able electricity, as well as
combined heat and power supply with a very low environmental impact. With large-scale deployment
in the near future, CSP could function as a peak power source to provide ancillary services for wind
power, photovoltaic power generation and other intermittent power supply, CSP power plants has a
potential to provide the base-load in the long run. Through decades of efforts, the CSP industry is
expected to become a mass-deployed renewable energy generation option worldwide over the next
decade. The technological research and industry development of CSP in China, however, are lagged far
behind. In addition, China hasn’t issued any clear incentives for solar thermal power industry, which
directly leads to an indefinite postponing of a number of projects.
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Fig.1 Relationship between concentration ratio, HTF
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temperature and system efficiency
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Fig.2 Schematic diagram of a solar power tower system

with water/steam as HTF
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Fig. 3 Schematic diagram of a solar power tower system

with molten salt as HTF
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Fig. 4 Schematic diagram of solar power tower system
with air as HTF
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Fig. 6 GemaSolar tower plant
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Fig. 7 Ivanpah tower plant under construction

1.2 fORBHAE R R

XK BH RE AR v I 4 i iy R e S A s
PREFAKRH, 45 A KB R AR A R i, LA
TR AE WA, S 5 RTI6h KGR
Lo A EOKBH e #OR H R G — R ER P T R 22RO
ar A ERVRTT. ZRVURAE SRR AL
AT . ORI RER A st rh, TR
AT IR AN ER:, JFiE
REBLRAAT S R o

SR TR HORBH RE PR LR G2
KA A A i il AR AR e A 2K
FH R AL D B BE I FAR A 3 (1 3 Fanh, DRl IL &

@© Ak R A K B A oK B Al B 7 Rk

TN K= ZEIR A A A vl R s A R, 3K
BRI BLA ML K o PP PRI AR
PSR ASUR/- SRR A3 - IS CACIES S ARV S Saw -4
o L0 AR ZRUR AR A 1R S Pk ]
PO R RO AR AT I, TR IR AT I 3 A
TR . ARG LI 8 Pron. 2K PH AR
SRPERS IR, R UK 80 i PR A e A A7
FE A RE T, R AR IR R A I, S
T FRGE R 00, PR BH R sl Xt
HL g RS P R R

ﬁ.q,mi

1 <> ESsvEa s ?%‘%%%
Lk [ @
KI5, B i
- IR
. [ BB
Wik

8 BRAKMEEARRAZTEE

Fig. 8 Schematic diagram of parabolic trough system

Hir, =K AEHUR LR Ge A 1 FH /K EAR
Wk s B IR TG, ESR AV v A O M RN B
SHFNZEVR iR JERIA 400 °C, JkJyaik 10 MPa)
MR RS AR . R KIE AT, AT
PO B AIAT BRI SR OS5,
M s R BACE; TAh, IEREFRARIAET XS .
RIS IR TS50 DB RIS AT AR . AT,
R EEZERRERAR, EEN G WA ER
M%, ERS TR AN &) ) Uk A AR T
IS IR PR R G RE RS A B AR
s JFH., i s s 2R M TSI AR i
Ao BEAL, PR A AR 4 mh A Al =K FH
PR RGN T R RE RS, (H2lT
Fil R G0 2R 6 b ) B L R 9% ik 6 A oA £ 1)
Pk, RGE AT SRR E IS AT e R 22 Pk ik

PSS S SE LR AL I, B2 HaTfE4S
B A BN RENALIZ AT b K K BH RE# Uk
FARHA, 2yl 996%™, & 9 & 2012 AELETGHES
AN FDVARIZAT I Valle Hub™,  HAH AR 9 JR At = e
SEAL R (Valle 1 f1 Valle 2), MBEHLA R 100 MW,
o LS (R R eI LR R 38 9 293 °C, IR
¥4 393 Cs SR B R i AR, g4
N 7.5 hy G247/ EOE 4000 h, FERHEEY



FERENAE: K FHAER A AR P L A R IR 55 e 2 555

B9 Valle 1 1 Valle 2 & A3k
Fig. 9 Valle 1&2 parabolic trough power plants
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Fig. 10 Schematic diagram of a dish/engine system
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Fig. 12 Schematic diagram of linear fresnel reflector

system
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Fig. 13 Schematic diagram of linear fresnel secondary

concentrator

© s HARSHOR B AL R .

J. Puerto Errado 2 /& EREEH I A E K (30 MW)
L VSRR dl, MG HIEIR 70x10°m”, AR $had
TR 30.2 m”, AL kK, 54 R 140 °C,
H R 270 °C, 3E4TH ) 55 bar (1 bar=10°Pa),
BORHBERTH 150 MW, A7 a%, 3oy
AN R RRE R R, R 0.5 hY, kT

14 Puerto Errado 2 Z 4 3E;EH Bk

Fig. 14 Puerto Errado 2 thermosolar power plant

2 ESPRMERE SRR LR

2.1 Akigid

RO AR LA EIRD BT, R
2013 4F 3 H, WAMKFHAEHR AL
2.8 GW, HHEARS AW 15 Pros. PHHEA FISEH
R EE W, fEVHPEF, 354 45 FEOKPHRERK H
AL T RMEAEAT PPIRES,  BEEHLA RIAF] 2053.8
MW, s 40 & (1972.5 MWD, #550H
3l 3 A (49.9 MW, FEVE H A HLuE 2 8 (31.4 MWD,
ERE, AT A7 1 1K PH ek H B LA 0
525 MW. [iTEERG . Bk AN . 22 ) R v BF A
FEAST A — e R 10 MW R kAL Lk,
SLr el P8 1R OK BH g AR FRLE 55 100 MW,

Fal 5 g |
3.60%_-

1.53%

sl
2.43%

B 15 ESKFAgERLZBENBZSER (BIERE
SolarPACES A\ E S &R &)

Fig. 15 CSP power installation distribution



GiRANTIESE

RKBH B LB P ML A R IR 55 e 2 557

BEEIZATEIG G IN, RGN AFBE T R AR
TEB ARG, TR BH BB FLI H 7843k ix 0
et . HR¥E SolarPACES Ziit, #% 2013 4F 4 f,
VUHEA L 6 FEKBHRE R b b Tt e, AE S
1300 MW, [, FiliE 2013 4FJE, PHEEA mlAL
AT K PH REVR R RE LAY 5okl 21 2.35 GW. &
HA 5 AMmuimiHEARRTD, D& EXLI
1312 MW, AR H 2840508 392 MW (#4550 .
250 MW (f#X). 280 MW (RER/iEHO. 110 MW
(EEAMEHO F 280 MW (B0, AH 1 JER = A
500 MW [PKBHBEVRA I IEAEE & F . Ll
2N BN 220 MW OKBH BEFA K LI H IEFEHERE
Hrp—A iU, &8 110 MW, HhbRHAL
4 Megalim (Alstom Fll Brightsource), I H{4)
o 1.351 SEJ0/(kW+h), HRTA T 4% B, T
TR RN 270~300 GW-h; 54— A1 H Ay fil
Al dFERRAE, R R bR R A B R
(Abengoa Bt T Siemens), Tl i 7] LA S A b
gh 9. Ah, Shikon & Binoy 72wt A bR T
K IEAE Ze’elim X HEZESE — ) 100 MW K BH g
KEINH . 7AE 100 MW 1] Eskom 35 225 M il 2
W 9~12 h ARG H ¥ TN Az L, it
2017 AESE U o VE AT 2 ANTIH ANIE ) I
RGN, BARRHA IR, KES 5
912 MW F19 MW, M 214 0.7 32 70/(kW-h).
15 1 BURE R 2 K BH R H 3 (1) ds KL AN I
12 MwWPl,

T, 7 AR SRR L T AR SO 2 1 K
ARAEBOR FIE AT, KB AR LR RE Al I
A AT AR RER AL 0 T A G A . TR
P K BH AR Ll 1) AL, 3X—RF a5 mT DA
HL S 0 B 22 1R e T vk R R . R P Rl
AR, K PHEE AR HL B T MR I AR T
OB — L, 4 ey R P D R F RS E I, [T
B3 NN 0PIy =AU S T i BUNCEs &
TR CFRE b 38 2z T iy I oy A = i . T BN
WD IRELE T, G AR 2R 7 DA R Rt @ s
(1) TAE A
2.2 PHEEFHIKBHAERRR B

AT, 75 I HUFR 2 K FH g A HL A ) B3
PUPE K FH REHA H ™ M ECIE T R AR 4R T 2007 4F,

B ELANE S (RD661/2007) Mifi 2 5, e
S B JE K FH e A0k MLk IR B K284 50 MW, 7E
RD661/2007 V£ S, K 7 W A A [5) 1 HL o
@© [AE B BIbIE TEr 25 FHRAT 0.28 BRIT
/(KW-h) B, Z JG AT 0.23 BKIT/(KW-h) A @ 17
M M+, B H A Ik T 113
#ir (pool price), fH T He A 5 = PN BRAT, 43
W& 0.27 BRIG/(KW-h)FI 0.36 BXT0/(KW-h). 1 TiF
SN EARTE, FLF A FOKBHRE UK
R EREFHEM BT ER. BET
RD661/2007 $ ALK — A4 2L AR KT, S0 i BE
IF K BHBE A PR3 11 Rl % R Rk 28 73 LS B, AR
FAET R Y T REDH, BRI RIAE] 2500
MW T IR 1) RAHEAT A5y i ok I v s
Ly KO PH B OR B AR R e Al IR B . X
PEHE T PR “FRUEN] 750 MW 82X H sl 5 10 &k J2
—AMEERG N (SOMW & PG BE VA
JIT S VF ) B K LS LAY B ) o R, 35 XK BH A 44
KRR FREZ 2] T O, TR AT LS T
RIS ATHEE, BRI ROR o B R A
Rl R 1 UL T 2011 SRR PEPEF G 1, B K WL )
20 MW, fifi#AE 7 15 h, b ] BLLE B 2= 30 A 4>
K 24 h 8 HL

RBAREFR RS 1 20 40 80 4EAR L& TT4A
WEBIATSEME. HAr, PEEF KPHAEHOR L DTHR T
I 4% k. B 16 AP 2012 427 H
11 HOKBHBE# R Ft B i i A O, K PH RE U
AU L S TR FRAL B 4.1%, 7] IS BH g F R L
iR IEAYI A A7 H O KBABEHUR I
W HLF7 524 GW-h',

37000 1600
35000 - 1400
=
33000 3 1200§
— 1000 &
2 31000 &
g 1800 2
5 29000 g
© —_ global demand - 600 &,
<§ 27000 /MW-h | 100 ;
B0 55000 == STE production 200
L L1 Il Il L L Il Il L1 L1 Il L Il
0

23000 I I N N | O
12345067 8910111213141516171819202122 23

hours of the day
Bl 16 FHHIF 20124 7 B 11 HAPRREH & B uk il S dh
(3R B REE)
Fig. 16 Solar thermal electricity (STE) production in
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Table 1 EPC cost structure of one 50 MW parabolic

trough power plant without thermal storage in Spain
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Fig. 17 EPC cost structure of a 50 MW parabolic trough

power plant without thermal storage in Spain
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Fig. 18 Trend of normalised PPAs (Source: Estela,
required value of a 25 years PPA for a 150 MW, STE plant
without any public financial aids and no escalation)
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Table 3 Solar thermal collection system built in China®
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5 o[ A} 2 B L A JERtIE R B 118 m; AN TR K/ RN TR ZE O S8, SRAPIZAEHATT 0, iR
i fit)) 1 Wik 2.35 MPa, 390 CZEVHAHLK, 201147 H 17 HP™K, 201248 H
9 HRHL

i TR A WHLATMN 200 kW, MEPUEE, 2011 47K

R
10 MW F 2012 429 A 13 H/=K, TRHMRISBH AR 50 MW, L 6 4
9 5 K B g R HWMEAM  AIIRN 40 MW BRI RIS, | BIREEEE AL, | EEARRERRSR, 18X
AT PR A WRAHLRG UM R RS AR E e HEL 217440 1, MAMBIHERE 36240
T, SEREET 2 m? A 80 m
GLEN FL P R T PraEm e 24 GAERIE, RN 1728 m2, FEHL 180 kW, T 2012 4F 4 A 5e i FIKE G RE
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B 7
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BT AR 24m
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3.3 BtIiHIEE), BEHLARIT 900MW IR EL i b AR e ok FL I H AE G b VY R b XA

HAR T H BTS2 A BB, IR kN, (HEAR I H AR A A, EAZ
PO AR R BTSRRI, )L BRI, Zabz I HE N AR AR
KBRS RE M CIH AR, 8t BRI H BN AR L) 886 MW, LK 4.

x4 ERLTEREEENRRLZBIE

Table 4 CSP projects under construction or under development
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