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Analysis of factors affecting power generation efficiency of tower type molten salt
power station

XIE Yuzhuo, LI Gang
( Mechatronics T&R Institute, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: SAM software is used to simulate the 50 MW molten salt power station of Qinghai central control
Delingha phase II. The effects of direct solar radiation DNI, fluctuation degree of DNI, single tower installed
capacity, number of heat absorbing towers and other factors on the power generation efficiency are studied, and
the real operation data of the power station are compared and analyzed. The results show that DNI is the biggest
influencing factor of power generation. Under the same conditions, the larger the average annual DNI value is,
the smaller the fluctuation , the higher the power generation efficiency is; between 10 MW and 200 MW, the
installed capacity of single tower has little effect on the power generation efficiency, but the large installed capacity
will reduce the investment per unit area; the multi tower concentrator type will increase the unit construction cost,
and the large-scale single unit capacity is the current development trend of global solar thermal power generation

station.
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Tab. 1 Some basic data of power station
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Tab. 2 Comparison of simulated and actual data

FEE SERRME W2 (%)
LR E /GW-h 125.00 121.82 2.61
AT AR /km® 2.38 247 3.64
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Fig. 1 The influence of different DNI values

on power generation efficiency
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Fig. 2 Simulation of DNI fluctuations throughout the year
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Fig. 3 Average power generation efficiency in months
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Tab. 3 Data comparison of Delingha power station under

different operating conditions

(a) A K
BB SR GRS H fEREE S

PN

HEE AERE  AREZEME BRAH

/MW /MW /MW (%)
7:30  0.00 0.00 0.00 0.00 100.00
7:50  99.82 0.88 10.63 9.75 91.71
8:10  366.61 6.94 57.77 50.83 87.99
8:30 528.84 14.22 107.74 93.52 86.80
8:50 640.06 120.62 151.39 30.77 20.32
9:10 719.57 171.27 187.20 15.93 8.51
9:30  779.39  190.16  216.15 25.99 12.02
9:50 826.82 208.18 239.29 31.11 13.00
10:10  867.02  221.88 257.96 36.08 13.99
10:30  894.84  228.43 271.47 43.04 15.85

(b) PRIz AT W%

AEE AE R

/MW /MW /MW
11:30 943.74  238.94 297.10 58.16 20.32
11:50 955.36  235.39 303.14 67.75 22.35
12:10  962.77  234.74 307.36 72.62 23.63
12:30  969.25  236.21 310.65 74.44 23.96
12:50 975.30  230.26 313.32 83.05 26.51
13:10 970.37  231.39 311.94 80.55 25.82
13:30 971.83 23224 311.96 79.72 25.55
13:50  952.64  229.75 304.97 75.23 24.67
14:10 949.44  230.31 302.51 72.20 23.87
14:30 940.91  228.38 297.86 69.47 23.32

(o) fZIRIE AT HIHR
TN Bmk Gim K5 feREE S

fER  AREREZEE SRABESL

/MW /MW (%)
16:00 869.30  215.11  260.09 44.97 17.29
16:20 842.52  211.51  246.20 34.69 14.09
16:40 803.29  195.69  226.57 30.88 13.63
17:00 761.87 179.21  203.63 24.42 11.99
17:20 70857  165.30  175.08 9.78 5.59
17:40 623.27 132.13  137.02 4.90 3.57
18:00 49247  29.29 88.70 59.42 66.98
18:20  309.42 5.82 40.35 34.53 85.58
18:40  51.91 0.04 4.28 4.23 99.02
19:00  0.00 0.00 0.00 0.00 100.00
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Fig. 4 Influence of installed capacity of single tower on height of

heat absorbing tower and power generation efficiency
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Fig. 5 Influence of installed capacity of single tower on the num-

ber of heliostats and the area of power plant
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