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Abstract: The ultra-supercritical double-reheat power generation technology has become an important development
direction of thermal power generation technology due to its high efficiency and low emissions. A dynamic
simulation model of the double-reheat boiler was established by the GSE software based on a 660 MW ultra-
supercritical double-reheat coal-fired boiler with triple-rear passes. The variation laws of the main, primary, and
secondary reheat steam parameters after disturbance by coal flow rate, feed-water flow rate, feed-water temperature
and excess air coefficient under 100%THA working condition were calculated in detail. Moreover, the variation
laws of steam temperature at the boiler outlet under the working conditions of 100%THA, 75%THA and 50%THA
were compared. The simulation results show that the response of steam parameters at the boiler outlet is the slowest
after feed-water temperature is disturbed, and the stability time is approximately 2 300 s under 100%THA working
condition. The response of steam parameters at the boiler outlet is the fastest after excess air coefficient is disturbed,
and the stability time is approximately 720 s. The stability times of the steam parameters at the boiler outlet are
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approximately 1 040 s and 1 250 s respectively after coal flow rate and feed-water flow rate are disturbed. In the
initial stages of transient processes after coal flow rate, excess air coefficient and feed-water temperature are
disturbed, there are short-term “reverse” changes in the steam temperature at the boiler outlet. In addition, the
thermal inertia of the double-reheat boiler will increase as the boiler load decreases. The simulated dynamic
characteristics of the double-reheat coal-fired boiler with triple-rear passes can provide the basis for further

optimization of the unit operation control strategies.
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Fig.1 Schematic diagram of heating surfaces arrangement
for the double-reheat coal-fired boiler with triple-rear passes
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Tab.1 Coal quality parameters
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Fig.2 Structural diagram of the rotary air preheater with
four sub-chambers
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Fig.3 Simulation model of the double-reheat coal-fired boiler with triple-rear passes
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Tab.2 Simulated and design values of main thermodynamic parameters of the double-reheat boiler under different working
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Fig.7 Changes of steam temperature after a step increase of
2% in excess air coefficient at different unit loads
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Tab.4 The stability time and maximum change amplitude of steam temperature after a step increase of 2% in excess air
coefficient at different unit loads

T ARG — R RY R ERAGRTRYE
R SE I [al/s I KARAIEEEC F S I [al/s e KAIEEL C R I /s T KAIEEL C
100%THA 717 4.7 309 22 290 24
75%THA 1269 6.5 950 20 894 20
50%THA 2630 -5.8 1887 21 1882 21

2.3 BIKTREM BRI T
1) 100%THA T4 Kk 8 W23k 3
TEFa RIS AT 100 s B, 25 /K I SR BR 38 in 2%,
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Fig.8 Changes of steam parameters after a step increase of 2% in feed-water flow rate under 100% THA working condition
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Fig.9 Steam temperature changes after a step increase of
2% in feed-water flow rate at different unit loads
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Tab.5 The stability time and maximum change amplitude of steam temperature after a step increase of 2% in feed-water flow
rate at different unit loads

T LI — AR U
RsEIN [A/s s KR C g I [A/s BBREC e /s AR C
100%THA 1245 -95 1086 -55 1139 5.7
75%THA 2042 -125 1677 -6.1 1776 -6.5
50%THA 3485 -10.9 3036 -6.6 3211 -73

2.4 {IKREM R BN
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Fig.10 Changes of steam parameters after a step decrease of 10 °C in feed-water temperature under 100% THA working
condition
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Tab.6 The stability time and maximum change amplitude of steam temperature after a step decrease of 10 ‘C in feed-water
temperature at different unit loads

T T AR — R E AR — AR
FasE Tl RRAALIREEIC FasE W Tl KA AR C IEVERIEIR R RAALIREEIC

100%THA 2317 —10.7 1919 —2.0 1955 —2.3

T5%THA 3263 —12.2 2 685 —2.8 2766 =31

50%THA 4132 —1.7 3701 —2.6 3793 —2.9
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Fig.11 Steam temperature changes after a step decrease of
10 C in feed-water temperature at different unit loads
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