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Abstract: The smelting process of blast furnace is complex and changeable, many factors affect the conditions of blast
furnace, and the operation process is complex. In order to ensure the stable and forward flow of the blast furnace
condition, an abnormal detection model of blast furnace conditions based on principal component analysis (PCA) and
statistical process control (SPC) has been developed. Due to the high coupling and non-Gaussian characteristics of blast
furnace operating parameters, the model first used a principal component analysis algorithm to perform cluster analysis on
the historical offline data of the actual production of the blast furnace. Then, the multivariate control chart based on T°
statistics and single value control chart were used to monitor the new variables and related parameters after clustering, so
as to monitor abnormal furnace conditions in the blast furnace. The model can monitor the abnormal fluctuations of blast
furnace conditions in real time. The PCA algorithm reduced the high-dimensional data of the blast furnace to low-
dimensional, greatly removing noise and unimportant features in the data, saving a lot of cost and time in actual production
and application. The ironmaking process of a certain blast furnace in Ma’ anshan Iron and Steel was selected as the
application scenario, and the algorithm was adjusted and improved in combination with the data characteristics, and the
reliability of the model and the effectiveness of the algorithm were verified through historical data simulation and real-time
online operation. The achievements in this paper make certain contributions to guiding the actual operation technology of
the blast furnace.
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Table 2 Contribution rate of principal components after

dimension reduction
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Table 3 Matrix of principal component coefficients

Z] ZZ Z3 Z4 ZS ZG
X, 0.423 0.023 0.002 -0.087 0.002 -0.060
X, -0.170 -0.215 0.524 0.035 0.319 -0.146
Xy 0.038 0.071 -0.247 -0.577 0.219 -0.420
X, 0.025 0.059 0.061 -0.299 0.627 0.554
Xs  -0.352 0.078 0.231 -0.143 0.145 -0.347
X¢ 0.357 -0.078 0.018 0.237 0.328 0. 081
X;  -0.227 0.319 -0.273 0.329 0.182 0. 084
Xy 0.007 0.050 -0.368 0.322 0.433 -0.464
Xy 0.335 -0.313 0.143 -0.055 0.203 -0.033
X 0.373 -0.047 -0.345 -0.051 -0.119 0.101
X, -0.253 -0.260 -0.400 0.102 0.206 0. 141
Xy, 0.254 0.460 0.177 0.066 0.069 -0.117
X3 -0.250 -0.470 -0.158 -0.081 -0.058 0.113
X, -0.189 0.427 0.061 0.053 0.026 0.282
X5 0.092 -0.214 0.196 0.501 0.039 -0.067
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