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Abstract: With the continuous increase of installed capacity of new energy generation in power grid, thermal power
units have to undertake more peak shaving. However, the flexibility and peak shaving capacity of current thermal
power units are generally insufficient. A subcritical 300 MW coal-fired unit is retrofitted for molten salt energy
storage. Six heat storage strategies and two heat release strategies are proposed and investigated. The influence of
heat storage and release process on the peak shaving capacity and thermal performance of the unit under three
working conditions is analyzed, the technical and economic analysis is performed in terms of the net present value.
The results show the feasibility of extracting reheated steam for heat storage is higher, with a peak shaving depth of
58.9%. However, the coal consumption would increase at the same time. During the releasing heat stage, the
maximum increment of power generation up to 11.3% of the rated power generation is achieved by heating the
water supply to generate steam, while the higher temperature of the molten salt is required. Using high-temperature
molten salt instead of low-pressure heater to preheat water supply is proved to have more advantages, while the
power generation increment is relatively small. During the whole process of heat storage and release, the maximum
circulating electricity efficiency can reach 0.987. The economic analysis of heat storage transformation is conducted.
The dynamic investment payback period is 11.65 years, and the net present value is 49.118 million yuan. Therefore,
the renovation scheme is feasible.
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fits A A s FR it — e 1) B A FR
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Tab.1 Rated design parameters of 300 MW coal-fired unit

i H Hd
TR/t hY) 899.6
FEHIRIET1/MPa 16.7
FERRIEE/IC 537
FHGEIRE J1/MPa 3.181
FHFREREIC 537
HER 2% K F1/kPa 5.8
HLH i D)MW 300
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Tab.2 Comparison between design values and simulated values of coal-fired units under typical operating conditions

N 100%THA 75%THA 50%THA
o BIME  BHME RE% B BHME RE% WIME BHME RE%

EERTE/( Y 899.60 900.44 0.09 649.23 653.13 0.60 437.50 439.52 0.46
FFIKH DR F7/MPa 16.70 16.70 0 13.90 13.90 0 9.26 9.26 0
FEVRH R EEIC 537 537 0 537 537 0 532 532 0
HHRIKRRE/( DY) 768.01 768.91 0.12 552.04 554.76 0.49 379.86 382.40 0.67
AR D E7/MPa 3.181 3.181 0 2.349 2.349 0 1.599 1.599 0
TR R C 537 537 0 537 537 0 512 512 0
YHIKIREEIC 271.70 271.60 —0.04 253.00 253.10 0.04 231.50 231.30 -0.09
B T2 IMW 300.00 300.28 0.09 225.00 224.95 -0.02 150.00 149.96 -0.02
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Tab.3 Physical properties parameters of molten salt

A pNEE Hitec 5
& RUC 223 142
PR ARG C 290/565 150/535
9% ¥ (kg mS) 19246 23175
SHEL/(W (m K)*) 0.492 0.571
LRI (kg K) ) 1488 1550
2.2 fE-HIIBA Rk 2 fEMRER TIERTE

Fig.2 Heat storage strategy workflow
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Tab.4 Thermal storage and release coupling scheme
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Fig.4 Power generation during heat storage under different
operating conditions
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AR ZE BN, HE TR AR IR AR T
150 ‘C, JoikAIAE Ry, fEAERVN, ML
fibSfems, SR 4 MRS 5 fil IR AT RS

[ 5 HISEARREIEIEE
Fig.5 The coal consumption increment of extraction and
heat storage strategy

& 6 50%THA LiRfif# g #2 1 exT bk
Fig.6 Performance comparison of heat storage process
under 50% THA working condition

3.2 L IE SR

A REUEAR TN 100%THA T, 8l &
GUHGREUR FIG & . 2 PSR S 1R & HL 386 5 1
K7 fior. I 7 AT 0L, AR EE AR B R n#has R
& 2), BB 4K ETh 7R CGRig 1
(1) FRL T2 E R . T2 R A AR I 4 1T [ A
SHEAG, BEEIEHEAN B A SR, RIE
SE RGN, REEEBICN 147 MW, S
SEUEM TRER/N, AIATMER, A SRR R
KK, B4 0 1 o fEK A U A 396 A2 TR 7K 1
BUR . AHFIRAAAT T, ARG P24 28 7R R




104 AR

2024 4F

AL 33.9 MW, NEIE K B IDFR T 11.3%, {HXT
Kt BRI LK R B

B 7 iARTEABRIEEXAR
Fig.7 Relationship between heat release load and power
generation increment

RYEE 4 THH TR 78 100%THA Tk
# HLAR R EIEENE 8 Fin. HmiE 8 mlli,
100%THA THU e, &% 3 IR E
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F% A MR ER/N, B MBHEEELEEAE )
8, X7 R K A R THA R TARR T
R 150 C, HAEeFIF EARERS, HIRER/ TS

B8 MEARFR LR A BIEE
Fig.8 Generation increment coupled with different
operating conditions
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4 58] 8 T 5uE T - R0 e
BERWIE 9 Fram. PIRRETI 5 4 MARRGT5 5% 5 il
I R FH AR R AR SR HE 1 269, I SR T AR, T8
I TACEHIR S fas Tithga K. &l 9 &al()mr
F: RBTTR 4 MRS 775 5 B AR EUR,
FETT % 5 A AR IR 0.836; [A, FEHL
AP, BRAETTR 6 4, BMETTRZIE
IEA R ARTE, BOVRE % 6 SZHIA TR

M), BENLZ S T B R g o OB i v i
JERGLRE IR K L BRI EG SR 2 1A
IR, AR 0.987, AN R K
FUIROL, BRI DAy HL A e/ i A7 Sl P Ay, TR
HERURE D .

E 9 fE-MuA IR AENE
Fig.9 Cycle electrical efficiency of the entire process of heat
storage and release

4 (&R Z BTG

RS A R E T R AT, ARSCRAETHE
1773 30 FFERIEHLA BT, fRigfT 10 4E
JEMEEREA RS, AR R RHEIT 5l 30 41,
HOUERTHLAAN RS IERE ). S TS FSCAE
[, EABGREGTTE 3 Smia 4, b kB
K 50 MW, FfH NPV K& DDP REE&IENT KRG 4
GriRT . K 5 NEARSUERT SN R B,
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I SCHR[26], HLALLE IR B YRGS 334 T PR IR A, A
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“~ 500 JE/(MW h).
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Tab.5 Power generation of units before and after thermal
storage renovation

TiH fit eLiny 1% A
o AR I RIMW 150 300 300
oid 5 R I ERIMW 100 330 300
i [ 43 Fic/h 2000 2000 1200
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Tab.6 Main parameters of thermal storage renovation

H el
AT 5200
M )
WiE T Hila 18
AR (et 5831231
WU R G AR (KW ) ) 1750241
A FEI(MW h) 700
A/ (T AMW h)Y) 3501251
AT A S 10%

xT WERTRRI &5
Tab.7 Economic efficiency of the power plant before and
after renovation

T H o B 5
R 464 896 466 296
R FLER/(MW h) 1260 000 1220 000
FESFER AT I 27103 27185
G ONYVH 44100 42700
S ONYH 0 5000
AL G S A A AR T 7T 12 250
TEIARGUFIBAT R AR T 70 1225
AR F A 11.65
Cnev/ Ji 76 4911.8
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