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1 SA -336F12
Tab. 1 SA —336F12 material” s physical parameters
i al c,/ El
TIC We(meC) ™" 107°C~"  Je(kgeC) ! 10°MPa
20 36.9 0.97 440 2.09
100 37.9 1.07 490 2.03
200 37.9 1.18 530 1.97
300 37.1 1.28 570 1.89
400 35.5 1.35 610 1.82
500 33.8 1.40 670 1.74
600 31.9 1.44 750 1.65
:SA —336F12 p 7830 kg/m’ o 275 MPa
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Fig. 4 The temperature and the temperature
curve of the outer wall of cylinder body inside
and outside the separator
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Fig.3 The temperature distribution of the

start-up separator at 800 min
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Branch Hebei Electric Power Prospecting and Designing Research Institute Shijiazhuang China Post Code:

050000) //Journal of Engineering for Thermal Energy & Power. —2016 31(1). -59 —-65

Based on the fluid piping network calculation theory established was a 600 MW supereritical boiler spirally—oiled
tube water wall flow network system composed of flow rate loops pressure nodes and connection pipes. According to
the law of mass momentum and energy conservation a mathematical model for calculating the flow rate and wall
temperature of spirally-coiled tube water walls of 600 MW superecritical boilers. The quasi-Newton method was used
to seek solutions to the flow rate loop and node equation group and a calculation program was developed to obtain
the flow pressure drop flow rate distribution and wall temperature characteristics inside a spirally-coiled tube water
wall at various loads. It has been found that at a load of 100% 75% and 30% BMCR ( boiler maximum continuous
rating) both thermal and flow rate deviation are relatively small the thermal deviation being maximally 5 °C and the
flow rate deviation being maximally 7.47% . The flow pressure drop is in relatively good agreement with the design
value. The wall temperature of the water wall will increase with an increase of the height the highest wall tempera—
ture being 469.4 °C. The tube wall temperatures at various loads are invariably below the allowable temperature for
the tube material. Key words: supercritical boiler flow network system spirally-coiled tube water wall flow rate

distribution wall temperature

= Analysis of the Fatigue Life of a Separator for Starting Up a Super—
critical Boiler ZHANG Ying CHENG Yi YUAN Zhi-ping ZHOU Zhiei ( College of Eelectro-mechanical
Engineering Nanchang University Nanchang China Post Code: 330031) //Journal of Engineering for Thermal En-

ergy & Power. —2016 31(1). -66 -70

A three-dimensional entity model for startup separators was established and the finite element method was employed
to simulate the temperature distribution and peak stress of a separator for starting up a supercritical once-through
boiler during its cold-state startup period and analyze the service life loss in the process of the cold-state startup of
the separator. It has been found that during the startup period of the separator the highest temperature zone emerges
at a location to connect the steam-water lead-in tube inside the separator and the temperature difference between the
inner and outer wall of the separator is greater than that of the steam-water lead-in tube. The maximum peak stress
emerges at a location of the port on the shell of the separator in the tangential direction opened for the steam-water

lead-in tube. Damages caused by the fatigue stress always occur at locations subjected to a stress concentration and
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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
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