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Prediction of main steam parameters of combined cycle recovery
steam generator based on KPCA-IPOA-BiGRU
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China; 2. Huaneng Nanjing Jinling Power Generation Co. » Ltd. s Nanjing 210046, China)

Abstract: Main steam parameters of heat recovery steam generator (HRSG) are crucial for the healthy operation of the
combined cycle unit. Aiming at the problem of low prediction accuracy of main steam parameters due to non-linearity and
time-delay of operating parameters of HRSG, a model for predicting main steam parameters of the combined cycle HRSG
is proposed. Firstly, operation data of a gas turbine combined cycle were collected to determine the input variables by
grey correlation analysis. Secondly, the feature information of the input parameters was extracted by KPCA and the
input dimensions were selected according to the principal component contribution ratio. Finally, BiGRU was optimised
by IPOA and KPCA-IPOA-BiGRU was constructed to conduct the prediction test of the three-pressure-HRSG main
steam parameters. The results show that the proposed model reduces the 28-dimensional input parameters to
8 dimensions and can predict the three-pressure steam parametersusing 8 000 data points as the training set, and 2 000
data points as the test set. The R” is greater than 98% for all of the tests, which provides technical support for
monitoring time-delayed main steam parameters.

Keywords: main steam parameter prediction; bidirectional gated recurrent neural network; pelican optimisation algo-
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Fig. 8 Comparison of different models with different main steam parameters for three pressure levels
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Table 3 The evaluation indicators of the predictive effects

of the seven models

Xof B A5 Y R? RMSE MAE

BP 0. 668 2.706 2.142

BiGRU 0. 750 2. 343 1. 650
PCA-LSTM 0. 795 2.125 1.762
KPCA-BiGRU 0. 877 1. 646 1. 305
IPOA-BIiGRU 0. 945 1. 107 0. 749
PCA-IWOA-GRU 0.982 0.429 0.313
KPCA-IPOA-BIiGRU 0.993 0.203 0.114
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