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Abstract: Molten salt heat storage is one of the important technologies for the flexibility modification of coal-fired power plants, but there
are few comprehensive technical and economic evaluations on their integrating strategies. In this study, Aspen Plus was used to simulate
the system, nine schemes were proposed for the integration of a 315 MW coal- fired power plant and molten salt heat storage unit. Taking
the peak shaving performance, thermodynamic performance, power supply coal consumption rate, carbon emission and economy as
indicators, the comprehensive evaluation of each heat storage scheme was investigated. The optimal scheme was determined using the
Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) method. It was found that in the heat storage process, with
increasing the heat storage duty, the peaking and thermodynamic performance of the integrated system was improved, of which extracting
the re-heating steam as the heat source led to the highest thermal of the integrated system. In the heat releasing process, the
thermodynamic performance of the integrated system deteriorated under higher heat storage duty, of which using the hot molten salt to
heat the condensate water at the inlet of No. 2 high pressure heater caused the optimal peaking and thermodynamic performance of the
couple system. In terms of economy analysis, the operation and maintenance cost accounted for the highest ratio of the integrated system,
and the compensation income of the heat storage unit provided the highest income of the integrated system. Based on the TOPSIS

analysis, the optimal integrating scheme was determined as follows: heat storage duty of 20 MW, using reheat steam as heat source in the
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heat storage process, heating the condensate water at the inlet of No. 2 high pressure heater in heat release process. The relevant research

conclusions could provide theoretical and data support for building a coal-fired power plant integrated with molten salt heat storage

peaking system.
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(THA) condition and coal analysis results
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R2 HEE-BHMEARFEETR
Table 2 Peak shaving scheme of coal-fired power integrated molten salt heat storage system
AR G/ MW (A ES SR R WIES FERHEm
20 Al FEFERBRAEASAN al 25 MBELS KA LS B 257K
A2 25 RS HA S BRAHA A a2 R4S H O >H 2K
A3 PRZETRSBR A A N 3 5SS RANBEAS KA D5 457K
a.
40 Bl TV BREAR AT b1 25 FINEELE KA TS5 257K
B2 25 G HE > BR AR A b2 BRAEHS D SEp 2R K
83 PR SBRAEAS AT o3 SSRIMBELS KA D >0 457K
60 C1 FHETRERA N cl 25 RMEELE KA I >H 4 237K
C2 25 FE L HE > BR 4R A 2 BRAEHS OS5 4K
C3 PRI BR A AN 3 SSARMNBEL KA A >84r 287K

A HEiTi bR, MW; W W, 205010
filf . B BOBS RGBT, MW,

OGS, MW Q. Q705 g M SRk IR R G i |
BB, MW gy, JHRBHR P IIRLR, %

W, 5
ml:LQxloO% (4) bd:ﬂ
QOI/’/lb € W1+ Wz
W,
My = ———— x100% (5) bgdCar< Au Ac) 44
—  —_ X —
Qovzv/ ’Fv_\/ Q € 7100 100100/ ~ 12
! 2 x100% (6)

th ] A

= (Qm"‘Qoz)/”lb
K o g S0 BRI S AR SN
AR, %5 ny A it TR G AR S8 Y AL
B, %5 Qo Qoo 2 AIAAH . BERAGT FRARA 1 Hm Hhy

https://www. cnki. net

KA byg. Meo, SM 19 A L HLIRE AN 4] 2
BRHENC, g/kWh; By, B, /351 0t# . Bt FRAE#E
B, t/hs Cu. Ay A AMSIMICEISE SR | I
SRR IR S B, %

203



2025 4E5F 8 1

ik A g B K 5531 %

FG:KG(Pa_Pmin) (9)
CS:CEEB+CPPB (10)
N
C}Lo + Clabor}
Coy = {7 11
by Z o (11)

A Fg ML R TG E A, Jo; Ko b
R AL 2 28 96 M s B B A, Je/kW, AR TC
1050 TE/RW™ 5 Py P 2050 MR L4 34
W 5 /N AR H ) IR B 0 3 I B2 ) e AR R 1
71, MW; Cs MIEhEHRIE T NA, Jo; Cp WiEEh
fit 7 O AN (LRI L A ARk E S R
A, JG/KWh; Cp WEER DR ELE M (f 550
AR AR BWIEENA) , JO/KW; Eg 53l R
Hull s, kWh; Py HIUPRECE, kW; Cpy NIELR
RSB EWR N BG4 RA, J0; N iERE
GeisEAERR, a, ASCH302" Cpon Caper 239110
SR R G is A . N T8 8 A, Ji/a; r NITH
K, %, AR 5%,

I; = [0 (PpAL) Pyce — (PeAL) Py (12)

t=1
T

IBP:Z[Pccm(Pc+0DPD)At] (13)

t=1
T

Ip =Y [Pyricecr (P — Pg) Al] (14)

t=1

K I, Iy Igp 20 MG EAE MR R ERWZS |
KRR R GEAMEIRS . SR LA TR R M2
t5, J0; TORREEREK; At REFEZE, BC1 h;
O MIBERAERR G HINGEIE , %; Pp. Pe A0l h)E
il R i R R A, MW Pricer Poomn
Porice, gp ST A HL ARG HI A | ARAF LN | SRR ik
T2 G5 R B R e DL 2 R B R W A B AR
JC/kWh, 3501k 1.44. 031, 0.84 (45 Eh R B
100% ) "' 0.40 J/kWh (R T 50%THA i) ™5
PEE P Ay RIS ALAE 50% THA S (49 H 1 FNZ AL
Bl B P IR T, MW,
2.3 TOPSIS E& 1ML

RIS TE ZIRPR A AT A RGN LG
B, DT 6 HH e AR A R & T 26, AR SCak
TOPSIS /£ Z HFrPEM 77k . TOPSIS 54 1A 2
—RhoR i 22 BRI R e A Rk,
U SEAER A AN H BRAE 5 BEARUAR 0 A X 0
JE R e e A 07 2 %o ek B Rl
FMER G s, HRTC EARSIC AW e 2 A
DI, Hean . $RFHERALALE 1T T SR 2
PERY R 25 B P RE 2 HE AR T IR Y A
PLALZ AFR R TR i 2™ 45 Aok
204

TERT IR AILLE FE B AR R AR AT RGP I, 3¢
AVESR IR MZ TSR AR YT ZAEAAE], R4 45
PRI A A

3 #R5iTiE

3.1 HERIIE

R R IR AR A0 B HE A, AR SCHEBR 100%THA |
50%THA il 40%THA —FhALZEFT T OLHEE XA
HATIUE, BIUE 5B HE R X 25 R ILER 3.
F 3 AN, BN G R 08 I B N ML Y 3B AT 1
W, RKIREN 1.68%, HABEHETTE,

&3 AR THAEIRIHER S RIEIRRT L
Table 3 Comparison of unit design index and simulation

index under different working conditions

24 W2 debR BB SEBR(E BRE/%
100%THA  KBEIIFE/ MW 314.86 315.00 0.04
PR I1% 39.77 39.79 0.05
PR 1% 38.72 38.73 0.03
50%THA KEYIH MW 154.87 157.50 0.23
PR 1% 37.52 38.16 1.68
WRCR 1% 36.69 37.31 1.66
40%THA KEYIH MW 125.41 126.00 0.47
PR I1% 37.04 37.21 0.46
WARCR 1% 35.08 35.25 0.48

3.2 EHE-BHERRSGRIEFEARETEN
3.2.1 fE#HR K

(R IE N S e AR I 40 A I R S Y5
HATRE AT IZ T BURT, IR LA S PR H Y L T
e TEBRT R YIR, TSGR S
ARG . K 2a AARFEGEATIR T B9,
AR ARG S, hZERRTAL,
FEfE G R, DL F 28R B MRS, 3 FAS [R] 4%
HIFJFET (AL, BL M CL) XN R IG 25 245
54 10.09., 20.59 A1 29.95 MW, )i & & T H A4
ARAE, XU T 2800

[) s 5 ) v FR AR L PP FR ST A R T =35 A
J1o DB IhE Ty 60 MW R, YHhEE2E54E
oK O E 2 S Y A AR T A S AN ) A A LK 38
JEGT ) H F1 43 5 46.76.. 37.83 Fll 70.28 MW [ &
37.51, 31.23 Fl1 56.18 MW, A#ZTi 5, 25 fll BT
ZEIR, W B i R G IR ST, XS R )
AR 29.70 F 55.52 MW, 24l H 2 5 5 R 46T
HEVR, W) A e i AR R T 4 D7 49 0l 2R 28.95 Fl



th ] A

PURR A B S SR S R B B R 22 B

2025 455 8 #H

180.0

I RS YA R
Hh R S i e LA TR e 75
160.0

140.0

IR HEIMW

120.0

100.0
Al A2 A3 Bl B2 B3 Cl C2 C3

Ti%
(a) VU A L

JEHI50%THA: 37.52%

4
Al A2 A3 Bl B2 B3 Cl1 C2 C3
S

(b) #kZ

B2 fE#RT B e RSN BRI
Fig. 2 Technical indicators of the coupled system for thermal

storage process

51.75 MW, FHILATAL, AHECHAY 2 Filyor =, Hh
B 28950 B AR AL B T s Aok, A 04 R
ST

BRUFEZ REAL, 0T S A R A
AR T 2R b . B 2b ARSI
PR, RZERTH, A REMACED
FE TR 50%THA T REIEFT45%, Fitk, R
FRIE R A AT L AT R G IRE , REfS W E iR T
g AB BEHLA IS AR . IbAh, A R i AT R
T, ECEZEFR RN, #E RGERSCREK .
Blan, Al XA FECR R 39.92%, 1 A3 BYEICR
I3 N 40.65%, X B R Ok 2R VAR T H At
RIMABL SO, IR ZRIE IR, 380
JERTASENRE 10855, #E RGEIARCRIER
322 BHIN

BEAR T OLJRAR i TR LA AT B, A 2
IR T s 1T, e, AT HE—2HE Tt
MLZE S th A far, ] R A A 8 R X AL TRl K 1 7
Tk, PR R LA A A

El 3a J AR BT R TR A R IR AR
fbo R, HEBOKET, BEERATIRN

https://www. cnki. net

o, REWER SR EIHEE. . ar,
b1 Al c1 AYTEIEZ A 7.96., 15.34 1 22.26 MW, iX
St TR R R, MR R, AR
ST mZERE 2, ki bt IFH, Bk
BTG IR — e A LA Fe R B A 1 R K R
bl (29 10% ) , FFEPldAstT 440

350
’ A RG2S i
340l I 7 HLZH 10096 THAK Hi B
7
3 r
2 330} 7 % 7
i z ZR7 W7
L) 7 % % 7
2320 B oAU 7
«20mii0
310t

al a2 a3 bl b2 b3 cl c2 c3
ES
(a) PG ZE

44 JE B HLZH100% THA: 39.77%

al a2 a3 bl b2 b3 cl ¢2 c3
WS
(b) #RH
B3 BARILEES RN EARER
Fig. 3 Technical indicators of the coupled system for heat

release process

&l 3b R ARG 7 SR AE RG2S OoR AR
1k, & 3b AIHL, BR b3 A el RSN, HARIOY
PR HOE B HLZ 100% THA B BCRAK
HEZF R ERE RGN TR RS, Bl
AR . AN, FEAHFEREATI R,
Wil 25 FROK AL B IR AR S, ARA R AL
HEPR RS, A b1, b2 Fl b3 XA By AR
IR 39.7% . 39.2% F 38.86%, X & K A EUK AL
BRI AUE AN, A/KRER SO, JEEhi
Pt R R, BT, ARG R G AR
o MR L, BOKDE AL RS XA R 5
R IR VERE A AR, RGNS i AL AT AR S
SR RGAR DT
323 /A AR G i B R Fnak HEK

J T ARG T R TRE, A

205



H LR oA

2025 4E5 8 1

& A H# K 5312

SCIEXT L TS ML SR A R SR R i TR Y
B B R R L e, S5R I 4 PR, K
e, SE LA R HE U ERE R A HE O R LA A &
o N7 R 2 A A ) I SR X IO ) 4 e R RS Rk
HE

310

I 4G ARG A Rl R
300 | [ hSr LA 4o Rt ke
308 |

AR HARFEZR (g - KW - hY)

307 -
306
305
304
303

Al-al A2-al A3-al BL-b1 B2-b1 B3-b1 Cl-c1 C2-cL C3-cl
WS
(a) e RE b pREsR
834 | I 4 R G4 RO
O AL g e adk g

831

Al-al A2-al A3-al B1-bl B2-bl B3-b1 Cl-c1 C2-c1 C3-cl
kS
(b) Al R HEIR
K4 #eA%5 MR ailaedE S8t

Fig.4 Comparison of comprehensive parameters between the

828 |-

825 -

822 -

819

At PR HERGR (g - KW' - hY)

816

coupled system and independent coal-fired power generation

units throughout the process

HIATIE T AL, AR R rp, UK AR
UTERIF A KT, ZRGERS R A A e 2 R B R 45
febr AL, g, X6, B o
i, BRI RREE TS al . b1 Al el TR

XTGBT, WE RS
e Rt BERE R T R, JRH, HRAEZRTOIIA
RS, WG ARG A PRI AR B 5w T AL
HLEE, T RAPHAZR O BRI, RS REERIHEHLAR
FEAR IR RCEAR , I ) 2R BE R A
RIViER o RA T R B g ot 07 BE B o LUK, AT R LY
PRGBS HE I 7
324 ETHAWFN G RERE T FER

BN TR PR AT A IR IO 8 e AR 5 07
206

https://www. cnki. net

%, AULEEHEME R 2 RRIEA R A
e ERERER AR, YRR AR R T Y
A TT RUEAT TIR—AEE . i TS ARG 5 0
RS, ANCELLRF—RE R IRIERE ST, W IREF
AR 2 250 Dt B B IRR PR AR
FHAE , 8 T AT A (R AT T B L )
Hra. BRI AR IR 4, Hh A 4ERHE E
a4t

x4 FRABAARTE2ERHA—UES
Table 4 Normalized scores of the comprehensive process

under different thermal storage schemes

B
e A HEER wy %

Al-al 18.04 38.82 0 0 0.05

A2-al 16.30 38.97 1.13 3.05 0.37 A3-al

A3-al 15.03 39.07 1.96 5.27 0.58

Bl-bl  35.93 38.56 0 0 0.05

B2-bl1  33.36 38.78 1.81 4.87 0.33 B3-bl

B3-bl 30.50 39.01 3.66 9.86 0.62

Cl-cl 52.20 38.36 0 0 0.04

C2-cl1  49.69 38.57 1.67 4.50 0.27 C3-cl

C3-cl 45.15 38.95 4.65 12.50 0.69
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