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Progress in the Engineering Application of Molten Salt Thermal Storage

Technology in the Field of Solar Thermal Power Generation
CI Junchang™

(China Railway Construction Development Group Co., Ltd., Beijing 100043, China)

Abstract: [Objective] To provide an overview of the development of molten salt thermal storage technology in the field of concentrated
solar power (CSP) generation and explore its significant role in achieving China's "dual carbon" goals. [Method] The principles of
molten salt thermal storage technology were introduced, including the types of molten media used (carbonates, chlorides, fluorides, and
nitrates, etc.), classifications of thermal storage systems (single-tank, dual-tank, and multi-tank), and types of CSP systems (tower,
trough, linear Fresnel, and dish). Additionally, the development landscape of CSP globally and in China was analyzed, and an assessment
of the costs associated with CSP projects was conducted. [Result] Molten salt thermal storage technology enables CSP units to operate
continuously and stably for 24 hours and provides flexible peak shaving capabilities by utilizing molten salt as the heat absorption and
storage medium. In large-scale or commercial CSP plants, dual-tank thermal storage systems are widely applied due to their efficient
thermal storage capacity and exceptional stability. The global CSP sector exhibits diversified development characteristics, and the
cumulative installed capacity of CSP projects in China has been steadily increasing. Cost analysis indicates that with the expansion of
production scale and the improvement of power generation efficiency, the levelized cost of electricity (LCOE) for CSP using molten salt
energy storage technology is expected to decline significantly. [Conclusion] In the future, with increased policy support from the

government, further technological maturity, and reduced costs, molten salt thermal storage technology is expected to play a more
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important role in the field of clean energy, providing strong support for achieving China's "dual carbon" goals.

Key words: concentrated solar power (CSP); molten salt thermal storage; heat storage system; current application status; development
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Fig.1 Dual-tank thermal storage system
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Fig. 4 Accumulated installed capacity and forecast

of solar thermal power generation in recent years
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HEEN AR TR/, SARMBACN 100 MW, X
— TR B 1) 7 475 ik R i AR FRL R R AE LR R R
RE IR RE 5, L Rgm T AR KRR FH R i 42
GreEfelSEME . hAh, B TS AL ER AR RO R
J iR A b R AR Ak A I8 RS AR 2 2 A
AT, HEARSE Je g 4 R WA B, T2
BE— 25 BB AR &N 2 4

A A X R E, TR RS A I H 22



92 BT REUR R 124

K2 BE 2024 FREETEARKENE (BRBMERTBR)

Tab.2 China's solar thermal power generation projects in operation (molten salt heat storage medium) by the end of 2024

T H 2% BN kBT K/m MR BAZITT FER (BB 1A FH{EH X

PR A 50 MWOGHR FLI H &bk 7 113 20184E12

LRI AIS0 MW G HUR HLTR H &bk 6 12.22 20194F9H TR
£ BEIETE N 50 MW 't FE & F4 051 H s mh g 12 - 20194F9H
HRTTREEUE 100 MW HL R #I5TH &b Eh 11 30 20184E12H

RIRHBILS0 MWL LIS H AR R SR R AR 15 16.88 20194¢12A "

FITEERES0 MWL R R LI H s 9 17.8 20214F12H HA
HA 17100 MW G MR R AR R 8 49 20244F9H

FRE T FEIG 3550 MW HL st B AR 13 15.8 20194124 WERAgEE R ERX

SAGLEBWE . Hl . FEESOLRE M R OmX . 825 & B, s E A 0.135 2 7T/kWh.
B X I B ORPHAE IR, AR T KR RTIT, RV T P B0 B DR R 51 H &2 08
KR, TR, KEESAARR B, B AD R BANR T ARy, L5
B, AT AMAETH DR ARG MR A IS, HAT, %ISR AR B AT,
WM, EHESET, Batihaiermm e E s BTE AR RBHRE R FER HAE A A5 Sh s
M. RaE. HRSEEA, BONREHX RIS A s AEER DR AR SRR B XIS EE
G —. T, TR AT AU T BB REIEAT, ISR T
FOBR, AT R AR G R P ek e X e FREORIERSS, ST T AR e R R A7 A

R 7 AT T W 22 Pt 232 FlEEPEELSEE 10 MW G B
23 BRRVPAEREL I B B g A 10 MW B 200 il it £ F 95
23.1 EEB AV e, RV MRS T, EIRE E ki E H R

S E % H 7 B e # 35 (Crescent Dunes CSP FIRBAAE BE R GBI RN, R 2 2R EE =
broject) R BRI TE LOMTRL. g RSN B R R GO R,
Tt AR A R O o, S 0 O TRARRALAEUN 10MW, ORTIFEUG 7k X
Sk 110 MW, LI 5. 12 Fh ok 4 T 25 [ P 46 1 ARPELL, B 21500 & 2 m’ Al 1000 & 20 m” 1)
FEREMIIE, 05 BRI TP 2520 225 km, g C 1 DAL OROBIIBE 63000 m’
b7 HB T AR B 1600 acre, J& I Ak A K85 0%
el H VD oA R s I A AR 2 T 5% [ REYE S
IR SICRE, KB T 737 EITTGEERLR, B
TRLIN 1003570, T 2015 4 E BN
tigf7, HE5WNHEIEM NV Energy AEIRA AT TN

6 FBPIZELIE 10 MW SRS
Fig. 6 Qinghai Delingha 10 MW CSP power plant
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Fig. 5 Crescent Dunes CSP project 20 H K EAEG EAE AE ER, fEREIT KA 2 h,
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J5 BRI AR H 10 36 0 B o =y Tk 568 °C, &I
ARIEPRBIE B RIHE, R&SITRE. B K
FU . H Be 7 WA K BH BE N A ATt 44 28, FHAR 4
F, O 1 8 4 R P 0 k55 7K IS e 7 A 1 e UL e T
RRRNREe RN R, SE TS FROE .
CINEIEA WAL h e
233 HltETT 100 MW S #e ik

HoA% BE T R R R T e R R YE I H
(100 MW) T 2024 4 9 H 20 H & Zh 3 I’ K& H,
X2 A BRI IR B K [P 0 26 4 1 TR 7RO At g
WH, brEEENEA SeiEeoa R xR 25
AR R ARER . WE 7 s, 1Z0H
TP HRE RN, SEHAER 700 MW, FRH
B2 1.735 TWh, REZE# DT KB ROGHE
A E G H &H R A B Ot — bR T H
=, IR EA FZRRIEIH .

B7 HMRET 100 MW FHEELL
Fig.7 100 MW CSP power station in Yumen,
Gansu Province
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T HL 7 Z R L B T2 e mE, Xigk—
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100 MW #4128 200 MW It}, B4 T LR LA T
B BH R, 3K R BRI 2 A A ) R AN e A5
PRI, MBS — 20 i 200 MW _EFHE] 300 MW
B, BRALT RO A F AR, XEEZH
TRATOE—HCE, BT WRARG M
B E DA R 3 B T S A O L A T 2 A
B

FEI8E e A T, 3 a6 I (3B AT K
AAFEN B EA . ANRRGIRR AR . BT NS EE A
IKAS J 4 Bt 2 V2 H AR 55 0 IR 6 B AR i A FL 3l R
A ) 8 0 T 328 5 FAeAEG, I JHG 2 K B e 2 R 2 A 4 1)
KA, HIa g oA 2 m] PARR AR — 2. 4810,
JRUAE B Y RS i A KA 0 T B A, AR AR 5 %
AATER % = AT, 3O AR R 1 B R A AH
X o

J45 Rl R A e TR LR G IR SR B AR R
FOMk e EL LR R G0 AR AN RRUAR o vy i R R T
B TE 5 BEE AR A — 8 B h, DR R 2
RUEGE S, XN T IEREE RA KA. R, 4
Rl Eh PR L RSAR A T AR AR K B, T
ERNEMRRG ., HARARRNKE RS T
SRR AR TR B AR, MR
shiERe R 4 7AYo bl i, 100 MW
R AR 25 85 SO B sk (1) B AT T TOHE B AR 20
1.72 J3 JC/kW, T BE A B 3l ) B AL T BL A% B IR A 7E
2.5 Jige~3.5 Jiguzlal. MRyE (P E AR L
PG O PR AR 2023 SRR ) BTN, 2030 4F 44 #h
fith BE BT T BB 2900 240 TT/KW, its B B fr 25 &
B 4124 200 JT/kWho

R AR ] ik 7 R AE 75 948 18 4 05 T 1 I H s,
BRI DU —HLALE . ZEHLA R 300 MW 355K
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AR 3l BE L AR 2008 0.698 1 7T/kWh. 5 100 MW
FURL A B, 300 MW R B St () i P G AS TR B
T 17.7%%. X FEA R T AN R KR
RECHLE RORIE s A R TR, M B3 48
FET K LB EMA TG R, SEERAT
FAREJRE (IRENA) 2023 FERAR M S,
3PN, IR IR 2R I B AL R A I AR
58R w1i% 6589 £ JG/KW A1 0.117 3£ 70/kWh'™, 7t
FRBAR AR XU AN K L AR D AR o X 32 B
BT R s AT AR 48 B8 oA it &, R KT AR
RN RFEMBIGER ARG RA SR, S8
AN LG AR R R A T .

&3 FELKBHARALLR
Tab.3 Cost comparison of different power
generation methods

A EEHLRAY SFHEAFE H A/

JR (kW) (3E76kWh')
HABHRE (CSP) 6589 0.117
KPFHBESER 758 0.044
Bt b JXUERL 1160 0.033
B RE 3461 0.075
JKHL 2806 0.057

RAE R BT H 1L A EAHE TR &
SEpraedaE T A s, HS RIITE AR L, FLEAr
EHCEERMK. EPRTEAERIEENIREIEL,
H 2010 LAk, SR B RG R K A T B
25 70%*

e [ AT R A RE VR T RR I A EE ARG 2023 4
FEY R, 2023 GG HATH B ERAL T PR P42
9 1.85 73 76 /kW, U 3 Ju [l 75 1.35 J3 76 kW~
2.3 FI0/kW Z 08 o fEFARIZEAE T, M 2k 3 O #

RELIH A E B AR, 100 MW R (1 4 28
B, AR o R s k2 P SR TR R SR A kW
R BB A i 2908 1.72 T3 6 kW 2.1 T 6 kW K
23 JiJu/kW. EREBRZ, FHAEENT KA B
T BRI H AR B ALEN . HZEHE 100 MW
422 200 MW B, FRALIGE T B N ARTT, 4RI
B3 2 300 MW B, BT 7RH “XIE—HL” iLE,
BT ARG I EEREE, ENKTS
200 MW I H FE AP,

FHRBT R R, JaR AR A T AL 3
JE S EARBIE RSB B BEE A 7= AR KA R
(1) RS PR ARG DA B R FBL R AN W B T, R FH 05 2h i
REHE AR B B B RO T I — 20 R
Feia . #2026 495, 3G uh i B Al
Witk — B AL E 0.5287~0.5312 0 /kWh (& iz 4
AL A B 2040—2050 4, YR HL I FEE HEL AR
AR R 92 B 2 AL, BE %R 0.35~0.45 J6/kWh
X ] 3 7

3 lAREfERS HibfERE A UL

K i 5 it PR T D' A L T ) T T i A
A, BESLIDCH KR, REBIT. MES
BRGNP R e, A% ik Aok ABOR IR T
Wt R RFEEG Ko SR R R A F D I eI —Fh,
BT HUBAERE . L2l RE . AL AL A0 BEAT HL Ak RE
FLARE 2 AR AE T FE e ik 5 P v AR TR AT vy B A
BARFTE, RENSAE P im iR VE SRR A K
RBEREAF SR CHIE R TR R Tk ARk
[l S, B BRAIR ., ARt IR AR AR AR
Ho WRATUED, HETHMERIOAR, i

x4 BREMERSHMERESUIEREXTLEL

Tab.4 Comparison of the performance of molten salt heat storage and other energy storage methods
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1 L FELIE 3~5a (fEHE5000/K) 85%~98% JLHIRE~JLE LR — 1205 76/MWh~ 1705 7t/MWh
e LR 10~15 a (JEFREE10000770) 75%~85% JLIEEL — 11005 76/MWh~1300/3 75/ MWh
fefine AfkRe 5a (10000 h) 30% JLIE 2a #11300/76/MWh
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