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Research on Analysis and Correction Methods for Thermal Rate Characteristics
of Thermal Power Units During Variable Load Process

LIU Wei, REN Shaojun, SI Fengqi
(Key Laboratory of Energy Thermal Conversion and Control of the Ministry of Education, Southeast University,
Nanjing, China, Post Code: 210096)

Abstract; To address the decline in accuracy and reliability of heat rate calculations caused by dynamic
characteristics during frequent and significant load changes in thermal power units, this paper took a
600 MW extraction-condensing unit as the research subject, a dynamic model was constructed using the
APROS simulation software, and simulation validations for load increase and load reduction were conduc-
ted based on this model. The calculated heat rates during the dynamic process of the unit under different
load change rates were compared with the results calculated by the steady-state model. The dynamic char-
acteristics of the heat rate during the load change process of the unit were analyzed, and a correction
method for the dynamic heat rate was proposed. The real-time heat rate was divided into a steady-state
heat rate and a dynamic heat rate deviation. Based on the extreme random tree ( exira trees) algorithm, a
prediction model for the dynamic heat rate deviation was established, with the steady-state heat rate ser-
ving as an indicator for evaluating the thermal economic performance of the unit. The results show that the
fluctuation of the corrected heat rate is reduced compared to that before the correction, the trend is more
stable, and the calculation results are more accurate and reliable.
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Tab. 1 Analysis results of coal type and coal quality for combustion

JLR ST Lol 43#r R A R i
Co/% H,./% 0,/% N,./% S,/ % A/ % M,/ % Vui/ % QoK) kg ™!
50 3.14 10.27 1.19 0.45 26.45 8.50 38.46 18 880
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Fig. 1 Boiler system simulation model
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Fig.2 Steam turbine system simulation model
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Tab. 2 Comparison between design values of main parameters of the unit and simulated values of the

model under typical operating conditions

s BeHE P EAH

100% THA 75% THA 50% THA 100% THA 75% THA 50% THA
FZERIRIE/C 538 538 538 538 538 538
FZEVE )/ MPa 16.67 14.71 9.886 16.67 14.71 9.886
TR AL kges ™! 532 376.68 248.38 532 376.68 248.38
TR S/ MPa 3.543 2.586 1.752 3.545 2.578 1.765
FRZERIRE/C 538 538 538 538 538 538
HEP B /) kg ™! 2 446.1 2 478.6 2 503. 4 2 441.2 2 469.3 2491.6
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Fig. 3 Comparison between simulation model output results
and actual on-site output results in the response process

of load reduction from 100% THA to 75% THA
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Fig.4 Comparison between simulation model output results

and actual on-site output results in the response process

of load increase from 55% THA to 75% THA
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Fig. 5 Variation of dynamic characteristic parameters

of the unit when load increase rate is 4 MW/min
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Fig. 6 Diagram of changes in main steam and feedwater

flow during load increase process
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Fig. 7 The relationship between thermal rate and

load under different load ramp rates
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