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The Latest Development of Solar Power Tower Technology

Tian Feng,Zhu Xuemei
(School of Electrical and Automation Engineering , Nanjing Normal University, Nanjing 210042, China)

Abstract : Solar power tower is the most economical and market potential method in large-scale solar power generation plants.
In this paper, on the basis of a brief introduction to the operating principle and system composition of solar power tower , the
latest developments of solar power tower plants in domestic and international are described in detail. The technologies of
heliostats, heliostat layout, and solar receiver, which are the core components of a solar power plant, are introduced and
analyzed for providing the basis of the promotion of the solar power system in our country.
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Fig.1 Structure diagram of solar power tower plant
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Table 1 Typical solar power tower plant in the 20" century

Tt H £ Fk P a1 H HHLA /MW
SSPA PEIE 1981 0.5
EURELIOS A 1981 1
SUNSHINE H A 1981 1
Solar One B 1982 10
CESA-1 [iipin 1983 1
THEMIS PN 1984 2.5
SPP-5 e 1986 5
TSA [iipiZR 1993 1
Solar Two EE| 1996 10

HEA 21 12, 6 PH P S AR AR R 00 5 N 1 I i A R L L B AR R AR 377 MWL Ut
AN IR AR 5L B AEAL , U PE S Gemasolar F13E [E] Tonopah L3 >R FH T #EEE | 155 £k n] EAEAE MAG I TR,
W HA AT R 2 72 4 T HAD HL 3, Gemasolar 25 1] 24 h AN [R] Wi & H, .

AT FE A1, B P 38 2K B e A & L & R A B . 2007 45 [ N 14 18 & L 1 70 kW 985 R BHBE & H
FRGAE R SO T O A ) . 2008 AR b A PR I Y U E AR 1 MW RS SO B BE ol , LR H
e W 3 ORBH AR A LR, IR 7 R BH RE A K L S0 R GE AN S0 - 6, Sy 3 1 R B R #A A L F R
IR FE MR JE B8 Bl 2013 4F 7 H 5 |, 7 13 FP 2 R FHAE S A 184 i 50 MW 35 XK BH BE L i — 19 10
MW ARMUH] 3T /9 A i, , b s 3R B B B9 OR BHREDCI A B BOR ml B Az A7 il 728 —20 B T
F N A B AR B BRI A i (192 11, Ry 3 1 A 15 0 T i SR oy FH 18 s o A K BH e R 4 v s I T 5
FIRYEARSAE G514 R F 2B TR AR FHRE R i 2 o
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Table 2 Typical solar power tower plant in the 21* century

Tt H £ Bk X BfTHY PHLEREMW  BETHEB/M BITHCOE M Em RGEERA ik Eﬁ:;h
PSI10 PUHEF  2007.06 11.0 120.000 624 115 J = 7K 1
Jiilich 1E 2008.12 1.5 8.200 2153 60 J =5 1.5
PS20 PEBEA 2009.04 20.0 120.000 1255 165 Js =X K 1.5
Sierra B 2009.07 5.0 1.136 24 360 55 JrE = K ¥
ACME Solar Tower B 2011.04 2.5 1.136 14 280 46 XL K Jc
Gemasolar PHPEF  2011.04 19.9 120.000 2 650 140 =X Jath 15
Lake Cargelligo  JMUKFW 2011.05 3.0 9.800 620 24 VAL Eao K ¥
K ] 2012.08 L5 100.000 100 118 Jr = 7K 1
Ivanpah B 2013.02 377.0 15.000 173 500 140 Hhig=X 7K x
(el i 2013.07 10.0 2.000 217 440 80 Hhig=X 7K 2.5
Tonopah B 2013.10 110.0 62.400 17 170 165 Hhig e 10
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PR, —RAE 1 m*~2 m?[H), 75 W TE I MU 1 G B, ML A A4 i i 2 m i€ H . i 48 000 5 Z AR I
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i T P — 5K < Ja RERA A, PT LT d R  E HBE PAE ok A S H BT R SRR (I R BRI R B2
AT, PRI R T 2540 52 2% , < Jm IR R it BB BT AR SR AR 1 — Rl AR i Tl € H 45, A H i e
S CHETARAS /N, RIGHE I 7 B T RORBR G, I T e, ME LU . 5 HBRA REE RE 24
ZFIEAR . 8 R AR B RO L G H BT A S e . 25 i KU R B D i 8 A
i858 H BB N IE Ty B BB SR — R T JRAE SR, AR A B AR A B XD ik BE BT, )
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Fig.2 Faceted glass heliostat Fig.3 Metal membrane heliostat
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Table 3 Major solar position algorithm

(=4 L ATAEAR K512 /(/mrad)
McFee 1975 0.5/8.73
Michalsky 1988 0.01/0.175
Blanco-Muriel (PSA) 2001 0.008/0.14 i
LSS /77T
Grena 2008 0.002 7/0.047 (a) Jr -t fattsh (b) HIE-1MmEEzh
Reda & Andreas (SPA) 2008 0.000 3/0.005 B4 FHEHTX

Fig4 Two sun-tracking methods
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Fig.5 Rectangular heliostat field Fig.6 Radial staggered layout for positioning heliostats
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Fig.7 The unimpeded space volume of the heliostat Fig.8 Multi-tower solar array
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Fig.10 Cylindrical tube receiver of Solar One Fig.11 Flat tube receiver
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Fig.13 Schematic diagram of a volumetric receiver Fig.14 REFOS pressurized volumetric receiver
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Table 4 Comparison of the performances of molten salt, water/steam , air

ES BTN WA ARG B Hh FRREE/C SRR B S 5 B/ (kW - m ™)
JGEN AR A RS Solar Two 565 430
K AR R Solar One 510 140
=5 TCEA SOLAIR-3000 720 370-520
IR DIAPP 1300 3 600-5 300

4 HAhzs:

BEAOR FHAE K AR i L J T 30 r , ri g et 5 A K g L Dl D B I) . A 1) HL BB 03
R AR AT A8 A A RBOR ROT R  MERE . 3 Fh 2 B AR IR R A R A R (SCR-BC) , 1B 1R 31
(SCR-RC) FIE A AEFR (SCR-CC ). H T A FH 4 55 Bl 5 B ) 7 222 A T 222, i Ak H 2R e ok i LD AR, e
PAREHOK FHAE A e vl B S AR S B RE IR R 4T . T AR G v T 0 Ay O PR 16 B A0 Th & T i
A7, 2 AEHZMOR BH AR SRR T B mr i, o 2 AR A7 IO SRBE 28 T4 A2, (A R HLARUE 1847 . 8041 K BH
s E W R TCETF IO T, R E K, B AORBHBE S K B R T B BRI AR 48, A KA
SRR, B S e

5 &5k

BE AR FHAERA R HLSRDG L O, AR IR v , 55 LA R BH RE A & HU R LG AR BEARR, TS BRI 3k e
HATT T B 4 i 5 . [ S SC BORBEh  JREK B RE & HL b, B X RE R R R A i CR BB & L - 7
ALK )« 312015 4R, 3 FE R FHBEEIA A HLSE BEAIL 100 J7 kW AR IS, [ PR BH B A H S A5 1, 3
R A TR . I A A ) ML X2 T SR FR B 9 O ML X, AN (S B v PR LR i b 20T
7 JE A 3R vl Y A A S AL AR SCHE DA 1 86 UK PHBE A K B R 8 PP A OB A RE I B3 R B4
xR OCHEEOR , 25 T %E HBE I i BREfm e 07 sQRL R Be i J& , oo A 1 A TR gt B DE 5 Bk 1,
BEARBHBE S K B R STt i
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