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Abstract: The spot market of electricity makes electricity return to the commodity attribute, which makes the
market play an increasingly prominent role in the allocation of power resources. The electricity-trading mode has
become an important part of the power market construction and power reform because it is conducive to promoting
the consumption of new energy power generation and realizing the optimal allocation of power resources. This
paper constructs technical routes for a thermal power unit in Shandong Province. The first is waste heat recovery,
refrigeration scheme based on the voltage shrink heat pump and the second is deep peak shaving scheme based on
the electric boiler and energy storage tank. The technical transformation scheme is providefor the thermal power
unit to participating in the spot power market. The result show that energy supply capacity of the system increased
by 48 MW, the cooling capacity increased by 32 MW, and the peak shaving capacity of the unit increased by 9%.
In addition, the financial internal rate of return (before tax) of the project is 30.25%, and the payback period (before
tax) is 4.1 years, with good profitability.
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Fig.1 Operating load of thermal power units
from 2019 to 2021
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Fig.3 Typical daily cooling load in 2025
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PAFFIMW 145.8 145.8 27.9 52.3
HL A7 A I 1T R J)IMW 147.3 39.7 7.0 13.1
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Tab.3 Electricity revenue of unit 3 on February 1, 2021

SIS p Ok TN K H A s HATHEOR,  soid LR S s iR/ o4k

: 1" Pane= It
R (MW h) (GG AMW h) 1) (MW h) (% {MW hy L) (MW h) (GE AMW h) D) AL
01:00 101.94 374.80 165.53 457.75 172.20 527.80 70 834.04
02:00 101.94 374.80 161.42 17153 161.30 -80.00 48 419.20
03:00 101.94 374.80 161.42 -80.00 163.01 -80.00 33321.95
04:00 101.94 374.80 161.42 -80.00 161.94 35.10 33467.25
05:00 101.94 374.80 161.42 241.95 161.64 417.36 52 688.66
06:00 101.94 374.80 167.40 47252 166.75 477.60 68 826.00
07:00 101.94 374.80 188.26 585.15 192.90 602.68 91514.59
08:00 110.71 374.80 203.12 625.20 248.39 846.25 137 575.59
09:00 110.71 374.80 180.15 548.00 214.50 612.53 100 587.27
10:00 119.48 374.80 161.42 47.25 159.55 75.80 46 619.76
11:00 119.48 374.80 161.42 -80.00 153.17 -80.00 42084.16
12:00 110.71 374.80 161.42 -80.00 151.59 -80.00 38223.23
13:00 101.94 374.80 161.42 -80.00 153.93 -80.00 3404853
14:00 101.94 374.80 161.42 -80.00 153.29 -80.00 34 099.69
15:00 110.71 374.80 161.42 -80.00 152.95 -80.00 38113.93
16:00 119.48 374.80 161.42 -80.00 153.76 -15.50 4154275
17:00 119.48 374.80 173.88 496.25 162.50 580.42 65 170.94
18:00 119.48 374.80 214.88 638.85 253.26 963.30 142 698.41
19:00 119.48 374.80 237.68 669.00 274.00 1300.00 171 082.30
20:00 119.48 374.80 236.20 665.43 267.76 1273.00 162 630.21
21:00 119.48 374.80 226.62 651.85 261.05 933.05 146 745.53
22:00 119.48 374.80 207.16 632.10 254.42 707.25 133 631.70
23:00 110.71 374.80 194.57 606.50 217.35 635.72 106 835.33
24:00 110.71 374.80 183.98 571.25 174.00 524.82 78 113.30
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Fig.9 Real time on grid power before and after the increase ”
of energy storage system B 10 fiERE RFEANATR KRN ER
L . L n Fig.10 Real time income before and after the increase of
T 9 R RS, [ 13 X RN energy storage system
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Tab.4 Investment estimation of project reconstruction
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Tab.5 Revenue from cooling and heating of heat pump system
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1) Hb i b3 256 220 182 Tab.6 Revenue from electricity price difference of water
(2 +45 TR 3 4 2 storage system
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1 e E 156 125 103 Tk i AME
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4 HAk A 542 518 163 3 SERIHRANZIOG MW h)2) 639 77 500
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Tab.7 Project economic benefit evaluation
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