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Fig. 1 The schematic diagram of conventional

thermal system for ultra-supercritical unit
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Tab. 3 Temperature of the extracted steam from
Tab. 1 Extraction parameters” comparison each stage of conventional system at different unit loads( °C)
of each stage under conventional system THA working
condition ( Conventional system) 100%THA 75%THA  50% THA 40% THA
1 412.77 400.77 406.51 407.82
/MPa e I e 2 333.80  324.05  330.01 331.01
1 7.841 412.77 293.61 119.17 3 S0L.42  S02.52  504.01 504.60
2 4.466 333.80 256.98 76.83 4 294.12  396.51  400.19 401.71
3 2.206 501.42 217.39 284.03 5 321.47 324.02 327.96 330. 65
4 1.051 394.12 182.05 212.07 6 252.52 255.00 258.88 262.34
5 0.606 321.47 159.23 162. 24 7 172,52 1755.06  178.22 183, 46
6 0.340 252.52 137.86 114.66 8 101.92 104. 88 108.31 115.39
7 0.159 172.52 113.04 59.48
8 0.072 101.92 90.75 11.17 4 (C)
Tab. 4 Superheat of the extracted steam from each
2 stage of conventional system at different working conditions( °C)
° 100% THA  75%THA  50% THA 40% THA
2 1 119.17 127.42 158.13 171.37
( MPa) 2 76.83 84.67  112.59 124.30
Tab. 2 Pressure of the extracted steam from each stage 3 284.03 299.91 319.91 329.60
of conventional system at different working conditions( MPa) 4 212.07 226.75 245.73 254.88
5 162.24 175.70 193.24 202.88
100% THA  75%THA  50% THA 40% THA 6 114. 66 126. 86 142.87 152.72
1 7.841 5.797 3.868 3.143 7 39.48 70.35 84.17 94.88
2 4. 466 3.311 2.207 1.785 8 11.17 21.12 33.68 45.28
3 2.206 1.641 1.101 0.892
4 1.051 0.788 0.536 0.437
5 0. 606 0.455 0.311 0.253 2
6 0.340 0.256 0.175 0.142
7 0.159 0.120 0.082 0.067 3 100% THA
8 0.072 0.055 0.038 0.031 3 284.03 C
3
3 o



1 : e 73 .

3
3 80, 3
. MC( )
4 .
1
3 (3 4 .5
)
o, 3
100% THA 3 -5 (MC3.MC4  MC5)
; MC 3
-5
3 37.3C 4
) .5 0 C(

Fig. 2 The schematic diagram of thermal system

adding external steam cooler
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Fig. 3 The superheat of 3 extracted steam for system
adding external steam cooler at various

working conditions
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4 40% THA
0.73 g/( kW * h)
EBSILION 0.83 g/( kW * h) .
1 ° ' ( 1)
- (2)
5

Fig. 5 Comparison of the superheat of each stage

extracted steam for MC system at different unit loads °

0.59 ¢/( kW * h)
1.34 ¢/( kW
. h) o
5

Tab. 5 Thermodynamic energy saving effects of

each scheme under the rated condition

6
1% 43.29 43.38 43.50 . .
Fig. 6 Changes of the power supply coal consumption
Ig+ (KW o h) ~! 28413 283.54 282.79 . _
reduced value of two schemes at different unit loads
Jg+(kW + h) - — 0.59 1.34
/kJ+( kW+h) -1 8315.99 8 298.73 8276.72
/kJ+(kWeh) ~! — 17.26 39.27
5
6
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the number of cycles or frequency corresponding to the stress amplitude corrected totals 12700 far greater than the
frequency for starting up the boiler from the cold state during its service life period therefore ensuring that the boil—
er is always safe during its start-up and operation period. Key words: startup separator cold-state startup tempera—

ture field stress field life characteristics

= Comparison and Analysis of the Superheating
Degree Utilization Versions for a Ultra-supercritical Unit Under the Off-design Operating Conditions
LIU Ying-hua ( Shenhua Guohua ( Beijing) Electric Power Research Institute Co. Ltd. Beijing China Post

Code: 100025) //Journal of Engineering for Thermal Energy & Power. —2016 31(1). =71 =75

In the light of the problem that the superheating degree of the recuperative steam extracted in the thermal systems of
large-sized ultra-supercritical units is excessively high studied were the specific features of the change in the super—
heating degree of the steam extracted in the thermal system of a ultrasupercritical unit and compared and analyzed
were the thermal performance and energy—saving effectiveness of two kinds of superheating degree utilization ver—
sion 1. e. externally installed type steam cooler and recuperative type small-sized steam turbine. It has been found
that both externally installed type steam cooler and recuperative type small-sized steam turbine versions can effec—
tively lower the superheating degree of the steam extracted from the ultra-supereritical unit under various operating
conditions and reduce the coal consumption of the unit. The recuperative type small-sized steam turbine version can
lower the superheating degree of the steam extracted from several stages at a same time thus its energy-saving effec—
tiveness is better than that of the superheating degree utilization version by using a one-stage externally-installed
type steam cooler. Under the design operating condition the recuperative type small-sized steam turbine version can
save coal by 1.34 ¢/kWh two times higher than that of the externally-installed type steam cooler version. When the
load goes down the energy-saving result of the externally-installed type steam cooler version slightly becomes good

however that of the recuperative type small-sized steam turbine version conspicuously becomes poor thus the results
achieved by adopting both energy saving versions get close to each other. Key words: ultra—supercritical unit off—

design condition superheating degree utilization thermal performance analysis

CFB = Analysis and Comparison of the Bottom Slag Waste Heat Recov-

ery Versions for a CFB ( Circulating Fluidized Bed) Boiler Unit SU Yin+iao SU Tiexiong MA Li-



