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Research on Adaptability Evaluation of Deep Peak Shaving of
Supercritical Boilers based on Material Safety

LONG Huiguo,JING Xuechao,XIE Ameng
(State Grid Hunan Electric Power Company Limited Research Institute, Changsha, China, Post Code: 410208)

Abstract; This paper addressed the material safety issue of supercritical boilers during deep peak shaving
processes. Using a sliding pressure operation mode, an experimental study was conducted on the wall
temperature oscillation characteristics of the heating surface tube walls of a 600 MW supercritical boiler
within the operating range of 180 MW to 600 MW. The relationship between load condition and wall tem-
perature oscillation was analyzed based on experimental data. The experimental results show that as the
peak regulation load decreases from 600 MW to 180 MW, the working fluid flow rate and pressure inside
the overall heating surface tubes gradually decrease, leading to a gradual increase in the oscillation period
and oscillatory amplitude ratio of the heating surface tube wall temperature. When the load drops to the
critical load of 197.13 MW (i.e., 30% of the maximum continuous rating) , there is a significant in-
crease in the oscillation period and oscillatory amplitude ratio of the wall temperature, resulting in pulsa-
ting over-temperature conditions in the heating surface tubes. The front enclosed wall superheater, as the
first component to experience pulsating over-temperature, is identified as the key component affecting ma-
terial safety during deep peak shaving. This study provides experimental evidence for the assessment of

the adaptability of supercritical boilers under deep peak shaving.
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Tab. 1 Main parameters of the boiler
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Fig. 1 Temperature oscillatory characteristic of water

wall under 180 -250 MW load conditions
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