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Healthy state monitoring method for offshore booster station platforms
based on memory unit autoencoder method
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(1.Xi’an Thermal Power Research Institute Co., Ltd., Xi’an 710054, China;
2.Huaneng Longdong Energy Co., Ltd., Qingyang 745100, China)

Abstract: A novel healthy state monitoring method for offshore booster station platforms is proposed to enhance
the damage detection capabilities under complex operating conditions. Using a deep learning framework based on
memory unit autoencoders, the method magnifies fault-relevant features via denoising and angular domain
resampling high-frequency vibration data from offshore boosting stations. The model employs a deep convolutional
neural network to learn historical data patterns, constructs a hidden state memory bank, and achieves sparse
matching between sample encoded features and the memory bank. Finally, a Gaussian mixture probability model is
employed to model the generated membership scores to assess the health status of the booster station. A case study
of the offshore booster station in Rudong, Jiangsu, validates the approach, achieving an anomaly recall rate and
accuracy of over 98%, outperforming other comparison algorithms.
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Tab.1 Encoder structure detail

28 BRI EaS i NI IE 2 i HH I TE 2 i Y RFAE R/ Bz
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2 353+556+77 4 16 32 32>32 2R 4
3 3>3+5>6 2 32 64 1616 3RS
4 3>3+5>6 2 64 128 8>8
5 33 2 128 256 454
6 454 2 256 512 1
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Fig.5 GMM probability modeling visualization

[FEE, B 5b)H ] LUE A2 2% FE AR A
P b A B I ORI . MFE AR AT I B AT 401 T
TEARASHS, FEARRIMEZ 2 BERR, FEAARIILE 11,
12. 13, 15, 16. 17. 18. 19 Z&3&HIHF L [X I,
KRFFETUAR), BT 7850 vl FRAS T, £
AR RERR R R, WO AR RS RO . TR
i, AT DALER B R B LR A T AL TR B RS
FEARINEZR 2 BB, T X LeRE AR SE PR AR L T
AbTARRE AT RIRES BIRE AT A ) T R B
43 U IREFERNER

e, ARBTG5 I FE A i e
BT R TG . A 2023 4E 6 H 1 H % 2024 4
5 J 31 HEERHhE 1 MFEA, DCMem-AE Y55 HY
PIMJE ST EAE GMM  ARBS R (P 0 BONE R 2% A,

http://rlfd.cbpt.cnki.net

HMEAR AR REE N R AL 2 (B 6)

-200

-400

600

=800

1 000

12000t Rl % i 4
-1 400 '“@Lﬁ{*k@]ogﬁ%igsﬁf\l ﬂ[:jﬂﬂ?.

2023-07 2023-09 2023-11 2024-01 2024-03 2024-05
I} [

6 FEMET A S LR RERIT

Fig.6 Health assessment of degradation process of the
booster station platform
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