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Abstract: In order to monitor the condition of the heat recovery steam generator (HRSG) and to ensure the healthy
operation of the HRSG, the three-pressure main steam temperature and pressure prediction model was established
by using the data from the healthy operation of HRSG and combining the three methods of principle component
analysis (PCA), sparrow search algorithm (SSA) and long short-term memory (LSTM). PCA was used to reduce
the input parameters of the model from 22 to 9 dimensions, and taking the reheat steam temperature prediction
model as an example, it was concluded that the model with PCA dimensionality reduction reduced the
hyperparameter optimization time by 11.3% compared with the model without PCA dimensionality reduction.
Compared with the model without SSA, the value of coefficients of determination of these models is significantly
improved, mean absolute error and root mean square error are significantly reduced, and the alarm threshold of the
main steam temperature HRSG is determined according to the distribution of absolute error. Therefore, the condition
monitoring model of HRSG based on PCA-SSA-LSTM has short training time and high prediction accuracy, and
the model provides theoretical basis and technical support for fault monitoring and diagnosis of HRSG in gas turbine
combined cycle power plants.
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Fig.3 Condition monitoring model establishment flowchart
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Tab.4 HRSG steam output parameter prediction and
evaluation index information

xof LAY PCA-BP PCA-LSTM PCA-SSA-LSTM
drmse 2,177 1.786 0.516
IR R? 0.170 0.441 0.953
Omae 1.884 1.357 0.362
Jrmse  2.633 1.686 0.938
REFZEREE R 0.107 0.335 0.617
Omae 2177 1.816 0.688
ORMSE 1.515 0.820 0.434
FIEEARERE  R? 0.506 0.855 0.959
Omae 1.243 0.581 0.283
drmse  35.577 7.971 6.592
FAGRRES R2 0.175 0.959 0.972
OMAE 30.035 6.122 4,743
Jrmse  5.047 2.314 1.747
RIEEZRIES R 0.609 0.918 0.954
dvwae  3.929 1.778 1.338
ORMSE 41.305 8.855 7.004
FIEEHRES  R? 0.003 0.920 0.950
omae  33.126 5.417 5.019

M 4 aTLLE—B 08 3 B S .
MAE {1 £ B3 #7, {4/ PCA-SSA-LSTM J7i: 2 57
) 3 AMEZAIRILEE IR Swae /0T 0.7,
3 AN FEZEVRE T TIEALE Smae /0T 5.1; AHXT
THA 2 FO7EMN S, omae I FEARNEE KT
7.3%. MULE R R? BIfERAT o0, XA
PCA-BP 77 MIEE T 6 MR &, A1 R2EHT
BT 0.61, {#] PCA-LSTM J7 %z iRl R
A T HEMEA; m{EH PCA-SSA-LSTM J5i%
HEST LAY B R AR R TR, B AAEIRIR
fE. 1. mEEZEREE . IR 3R
JE A0 RZAEHRBALAE 0.95 247, RIS E 5 20505
FETRIAE A () R2 A5 R A 0.617, {H %A R2 {4
WX T PCA-LSTM J5 kg kiR i e 1
84.18%. M5 7R 2 B A BEEAT oA, {81 PCA-
SSA-LSTM 77 VA5 S B AL A XT3 H PCA-BP 77
1% Orvise AR IIIEFE A 64.38%~83.04%, AHXf T
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H PCA-LSTM 75k Srwse FEARITREE N 17.30%~
71.11%, FHARIEEEIR K. knl W, {FH SSA Xt
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BATHRE Z A R, R B0 &SSO AT HER T
DUFEHEAT W ) B 1. 254 B | 6 A~ %:F PCA-SSA-
LSTM J5 &SR S I 28 7R i H S BT AR Y T s #4
BRI R SE, TG SR HAER R Gifid Ris 17
R B B EA
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