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Abstract: With the growth of installed capacity of renewable energy power generation, coal-fired units need to
undertake more peaking tasks. In order to improve the operational flexibility of coal-fired units, a 1 000 MW unit
is taken as the research object, and six heat storage configurations and four heat release configurations of molten
salt coupling are proposed based on the Ebsilon software, and the thermo-economic indexes of different heat
storage and heat release coupling configurations are analyzed comparatively. The results show that, the peak
shifting capacity of the system in the heat storage stage is positively correlated with the pressure loss of the heat
transfer steam, and the thermal economy of heating the deaerator outlet feedwater in the heat release stage is the
best. The heat storage of the electrically heated molten salt has the highest thermal and exergy efficiency, and
configuration D-a has the strongest peak shifting capacity, with a peak shifting depth of up to 23.61%, but it has
the largest coal consumption rate and exergy loss. Configuration F-d has the best thermal economy, with peak
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shifting depth, thermal efficiency, fuel efficiency and coal consumption rate of 23.42%, 39.61%, 38.40% and

310.2 g/(kW h), respectively.

Key words: coal-fired units; molten salt heat storage; thermal economy; peak shaving capability
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Tab.1 Design parameters for a 1 000 MW unit at rated
operating conditions

| Hfl
WE TFRIMW 1046
TLAKME/(hY) 2829.97
FERIREIC 600.0
TV E F1/IMPa 26.727
MR RIEIC 620.0
PRI E F1IMPa 5.303
WL S T /kPa 48
AL IKIREEIC 302.0
T K 14 1% 3
WL HFEZRI(KI (kW h)2) 7200.2
MR FER ) (kg (KW h) ) 2.705
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Tab.2 Comparison of unit design value and simulated value under typical working conditions

i 100%THA 75%THA 500 THA
wWIitE  ERE RE% Wi (EDNIEN IR ZEI% BiE A IR ZEI%

VR EIC 600 600 0 600 600 0 600 600 0
FZEVAE S1IMPa 27.504 27.504 0 20.63 20.75 0.58 13.63 13.69 0.46
FERREB/(HT 2913.82  2910.00 -0.03 2144.72 21384 -0.30 1385.73 1380.70 -0.36
FRGEIRIEEIC 620 620 0 620 620 0 620 620 0
TGRS E //MPa 5.246 5.246 0 3.904 3.931 0.70 2.635 2.62 -0.57
FIAFERIMER/(thY) 226460 2271.90 0.32 1 686.08 1701.40 0.90 1133.75 1137.80 0.36
PEFEFI(KI (KW h) ) 718460 7162.80 -0.30 7337.70 7311.25 -0.36 7594.30 7 562.80 -0.41
0 5Ny /(L hY) 116.52 116.70 0.15 113.20 113.33 0.11 57.66 57.23 -0.75
1 SRR (th?) 184.85 185.10 -0.13 117.16 118.10 0.80 63.10 62.70 -0.63
2 SR AR R (h ) 299.17 299.65 0.16 19151 191.63 0.06 107.38 106.59 -0.74
3 S EnHAAE/(thY) 125.87 125.71 -0.13 97.19 96.50 -0.71 60.82 60.90 0.13
5 SN A R/ hY) 75.52 76.13 0.80 52.15 52.24 0.17 31.72 31.66 -0.19
6 SRR E/(th ) 70.87 71.10 0.32 49.00 49.43 0.88 30.42 30.30 -0.40
7 SRR R/ h ) 70.76 70.29 -0.60 52.79 52.52 -0.51 33.72 33.85 0.39
8 SR IR/t h ) 102.59 101.80 -0.77 72.46 72.20 -0.36 45.12 45.43 0.69
9 SRR E/(th ) 74.76 74.20 -0.75 43.44 43.11 -0.76 18.55 18.50 -0.27
ZA KR EIC 314.90 314.90 0 302.30 302.30 0 275.90 275.90 0
K HIHRIMW 1046.00 1045.50 -0.05 784.50 784.15 -0.05 523.00 524.30 0.25
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Tab.4 The coupled system configuration for heat storage
and heat release
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Fig.2 Configuration of the heat release process
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Tab.6 Design coal quality parameters of a 1 000 MW unit
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Qred/(MIkgY)  wa(C)%  wal(H)/% War(0)/% War(N)/%
2256 59.48 3.72 8.76 0.65
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Fig.3 Peaking capacity of the system’s thermal storage
process
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Fig.4 Molten salt flow for system heat storage processes
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Tab.7 Extracted steam flow rate of B—F configuration at
25 MW heat storage load

S S N 5 1 P | e o - N 5 L P2

R N RE/(h) HAFMW BIFHIMW
B 86 0 25.0 0
c 0 80 0 25.0
D 48 51 125 125
E 37 40 9.0 9.0
F 37 24 9.0 6.0

e M E. F P e s 50 7. 10 MW,

R A Dy BN TR B, TSR A i P R R
TR, AR 100 MW IR IR N
9.56%; L B fil AT R HGRITHIRS BEELDN, i
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Fig.5 Heat exchanger pressure drop and peak shaving
capacity of the system
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Fig.6 Peaking capacity of the system heat release process
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Fig.7 Molten salt flow rate of the system during heat release
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Fig.8 Peaking capacity of the whole process of heat storage
and release of the system with different configurations
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Fig.9 Thermal efficiencies of the whole process of heat

storage and release in the system with different
configurations
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Fig.10 The exergy efficiencies of the whole process of heat
storage and release in the system with different
configurations

9. K10 AT . A RN INPA LR,
PR ARRCR By, G RE s A%; %Y D-a i
W e 75, (E g -RRAGT RN =, PR
AWK (38.51%41 37.34%); #J% B-a. C-a. E-a.




40 F X & A

2025 4=

F-d G BT, SRR, AR AR A
BT D-a A—wE s, H, M8 F-d #ck
AARCR AT AN 39.61%F1 38.40%, XfLLi% D-a
T 1 E .

B 11 AR e R R L. A 1L
AL i PO FE R ZEIR K BRI A £, BT
T IERE R T R B A IR B KT Bead
FEIE SR PRAR B RFERE, A 2 DAARIH BREFE 2 1) 3
I, 8 FhAL B i 4 AR BERE 2R3 R T A C B i e
B, M8 D-a 5 TR Bk, IR IR
15 319.1 g/(KW h); #47 E-a JEFEZAIR T 1Y D-a;
A BT RE 7755, (HARORFER WAL, %Y
A-c JFERN 282.76 g/(kW h); #J% B-a. C-afE A
KM EREGHIRE, SRS I FBFERIE & T A
AR FTY F-d SEFEERN 310.2 g/(kW h), HHET
K7 D-a FEAK T 299 /(KW h), 17 W40 25 A FAAIG
0.19 H /7 fio
350
340 b EER fE-FEH2S MW
330 L I fi-FEHS0 MW
320 T E-FEILTS MW
Sl W iR 100 MW

300
290 +
280
270
260
250

WL /(g (W) )

A-a A-b A-c B-a C-a D-a E-a Fd
fiti— R H

11 REBHR-BARAETENERER
Fig.11 Coal consumption rates of the whole process of heat
storage and heat release of the system
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