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Simulation on dynamic characteristics of a supercritical 660 MW once-through boiler

WANG Chao'?, ZHANG Baorui®, LIU Kairui?, FAN Hailong?, LIU Bin?, QUAN Xiang?,
WANG Limin2, CHE Defu?

(1.Inner Mongolia Electric Power Research Institute, Hohhot 010020, China;
2.State Key Laboratory of Multiphase Flow in Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
3.Inner Mongolia Three Gorges Mengneng Energy Co., Ltd., Hohhot 010020, China)

Abstract: To improve the flexibility of coal-fired units, boilers need to have good controllability and the ability to
adapt to rapid load changes. The flexibility of the boiler is closely related to the performance of the control system,
which is designed according to the dynamic characteristics of boilers. To study the dynamic characteristics of
boilers, a dynamic model of a supercritical 660 MW coal-fired boiler is built in the Dymola platform. The results
show that the response time of steam temperature is longer than that of steam flow. When the feedwater temperature,
feedwater flow, and fuel quantity are stepped increase by 5%, the main steam temperature changes by 10.2 C,
-28.5 C,and 35.7 °C, respectively. In the process of adjusting the water-fuel ratio of the boiler, different times of
change in feedwater and fuel flow can have different effects on the main steam temperature. The maximum deviation
of the main steam temperature during the transient process reduces by 27.4 °C when the feedwater flow is delayed
by approximately 100 s compared with the fuel flow. When the load change amplitude is the same, the larger the
load change rate, the more severe the fluctuation of the main steam parameters, and the longer it takes to stabilize.
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Tab.1 Coal quality data and LHV

Qnet,ar/ (MJ ‘kgfl) War(M)/% War(A)/% War(V)/%

War(FC)/%

Wa©)%  WalH)Y%  Wa(O)ad%  wa(NJ%  Wal(S)%

18.52 11.40 26.04 35.84 26.72

48.63 3.27 9.07 0.84 0.75
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Tab.2 Comparison between simulation results and design data under different working conditions

s 100% BMCR 75% BMCR 50% BMCR
EREd Wit EME AHXRE% BOIME (R AHRRE% Wit FEMA AERRE%
YHIKIREEIC 308.00  308.00 0 288.00  288.00 0 264.00  263.70 -0.110
#57K Ik S3/MPa 33.40 3267 —2.190 24.77 2457 -0.810 16.62 16.73 0.660
FEK R (kg s 584.69  584.67 0.003 42446 42479 0.080 279.15  279.15 0
FHIRIFEIC 605.00  606.70 0.280 605.00  616.00 1.790 605.00  604.30 -0.120
L HIKE S1IMPa 29.40 29.40 0 21.76 21.76 0 14.53 14.53 0
A AEIRIREIC 382.00  382.00 0 386.00  386.00 0 393.00 39267 0.084
A FRAZIRE J1IMPa 6.79 6.79 0 5.06 5.06 0 3.42 3.42 0
MRFE R (kg s 493.84 49384 0 366.09  366.13 0.010 246.06  246.07 0.004
FIGEIRIREIC 623.00  617.4.00 0.900 623.00  617.00 -0.980 623.00  614.80 -1.320
FFEITE HIMPa 6.61 6.61 0 4.93 4.93 0 3.33 3.33 0
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