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ABSTRACT: The work aims to establish the equipment state prediction and evaluation models in the different conditions. The
PCA method was used to cut the multivariate time series data, and the segmented data segments were clustered and merged ac-
cording to the density-based method and the defined distance to obtain the time series under different conditions. According to
the operating conditions of the dehydration unit, the multivariate time series corresponding to reboiler characteristics were di-
vided into different data segments. The parameter data segmentation of the reboiler of the dehydration unit is effectively rea-
lized, and different working conditions are identified.
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Fig.2 Segmentation of simulation data a) first component
analog value; b) second component analog value
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Fig.3 Field and real-time monitoring system of dehydration unit
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/NI SSB MinPts ol 2, #2245k 0.05,

FH & 5 AT, SCrR oy o i B s ) 5 8 431 A B
W2 BEfELT T/AERS, AtfRETE
HUIRZS . g5A = Hak, By TR SR EE 8 TAE
RS FEHLIRA . 2016-01-07 & 2016-01-20 Hfa], &
WA TR TARRE, A51F1E; 2016-02-05 &
2016-08-11, Hifi#sibF— KA TR ; MifE7E
2016-10-07 & 2016-10-28., 2016-12-31 % 2017-01-25,
2017-03-23 £ 2017-04-23 ZEi} el #f 4k T4 27 1Y T AF
R 7F 2015-12-01 & 2016-01-07, ik #5f7 T5HL
IRZS, BEJG TAEkZE; 78 2017-04-24 % 2018-06-27,
A E AT RYEDLRES, IR AL IR N &R
Y& . W Ah, 7E 2017-03-13 & 2017-03-23, Hifh i
AbF—Fp i BERAS, HEMI T RE R & S L B

ISP\ CIE\ IR\ N\ B\ U\ I\ I\
P N I P Sl S
Fisf 7]
a EIBAFHER
150 F
o 100
j g 75+
B spt
i 25}
0 -
I G e NS
ENSIUENCIIUEN N\ SN RN I\ S\ I\
Y T T T e e
B ]
b BRI
300F
O 2501
i
5 100 |
501
0 C il 1 1
S H PSP P DS
IR NN NSNS PN SO U
s A]
c AR RS

Bl 5 ZIitp il Bk
Fig.5 Cluster of multivariate series fragments a) middle of
reboiler; b) top of distillation column; c) reboiler tail

T B RO B A s R
5 #hiE

BT T8 KB 0 B2 RS PEAS 5 R 45 2]
FZ R, SCRLLE PR 50 J7 K B RS
%, 454 PCA Hl DBSCAN J5 i, ¥ ook il S50k
HETOLHEAT 4380, 3 F AN [R) A9 T 0 PR 285 T 000 1A A5
RUPRAE T AL BRIERE o o0 F1 RS 45 5 52 U B (L
BRPERESHEWN, JFEwiE—S5, RiEL
TG E] R B A B4 51, 3R TR TR, #5r TAR
A T2 T B A RAS UM A, T BR T H 355 T
190 508 A e ARG 0 K B0 B S ), 2 B O v A ) 0 D
PEAR R I SR



LERVE I

RS ZIUI 751 PCA 731 KA K IR SUBE/K 3 B T B 14 18 -89-

SE K

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

SRELA . ZIem 81 43 )5 1500 J5 vk K v FHBIESE D).
Rt KEEFLT R, 2017.

GUO Hong-yue. Multivariate Time Series Segmentation
and Prediction Approach and Application Research[D].
Dalian: Dalian University of Technology, 2017.

AKSOY H, GEDIKLI A, UNAL N E, et a. Fast Segmen-
tation Algorithms for Long Hydrometeorological Time
Serieq[J]. Hydrological Processes, 2008, 22(23): 301-304.
ABONYI J, FEIL B, NEMETH S, et al. Principal Com-
ponent Analysis Based Time Series Segmentation: A New
Sensor Fusion Algorithm[C]// IEEE International Confe-
rence on Computational Cybernetics. Folyamatmeérnoki
Intézeti Tanszék, 2003.

DONG R, PEDRYCZ W. A Granular Time Series Ap-
proach to Long-term Forecasting and Trend Forecast-
ing[J]. Physica A: Statistical Mechanics and Its Applica
tions, 2008, 387(13): 3253-3270.

STEPHANOPOULOS G, HAN C. Intelligent Systems in
Process Engineering: A Review[J]. Comput Chem Eng,
1996, 20: 743-791.

ETR, THEMK ZougeitatrM]. dbat: hESET
it 2011.

REN Xue-song, YU Xiu-lin. Multivariate Statistical
AnalysigM]. Beijing: China Statistics Press, 2011.

PARK S H, KIM S B. Multivariate Control Charts That
Combine the Hotelling T-2 and Classification Algo-
rithmg[J]. Journal of the Operational Research Society,
2019, 70(6): 889-897.

ZHANG TONG, HUOQ Yi-xue, ZHANG Xin. Endogenous
Third-degree Price Discrimination in Hotelling Model
with Elastic Emand[J]. Journal of Economics, 2019,
127(2): 125-145.

SADEGHI Z, MASHHADI-HOSSAINALI M. Applica-
tion of the T2-hotelling Test For Investigating lonospheric
Anomalies Before Large EarthquakesJ]. Journal of At-

(10]

(11]

(12]

(13]

(14]

(19]

(16]

mospheric and Solar-Terrestrial Physics, 2019, 185: 7-21.
ESTER M, KRIEGEL H P, JORG S, et d. A Densi-
ty-based Algorithm for Discovering Clusters in Large
Spatial Databases with Noise[C]// Proceedings of the
Second International Conference on Knowledge Discov-
ery and Data Mining. Palo Alto: AAAI Press, 1996.
PARAL P, CHATTERJEE A, RAKSHIT A. Vision Sen-
sor-based Shoe Detection for Human Tracking in a Hu-
man-Robot Coexisting Environment: A Photometric Inva-
riant Approach Using DBSCAN Algorithm[J]. IEEE
Sensors Journal, 2019, 19(12): 4549-45509.

KHATOON M, BANU W A. An Efficient Method to
Detect Communitiesin Social Networks Using DBSCAN
Lgorithm[J]. Socia Network Analysis and Mining, 2019,
9(1): 554-562.

ZHANG Hang, LIU Peng, GUO Ying, €, a. Blind Mod-
ulation Format Identification Using The DBSCAN Algo-
rithm For Continuous-Variable Quantum Key Distribu-
tion[J]. Journal of the Optica Society of America
B-Optical Physics, 2019, 36(3): 51-58.

ZOLTAN B, JANOS A. Correlation Based Dynamic Time
Warping[C]// 8th International Symposium of Hungarian
Researchers on Computational Intelligence and Informat-
ics. Budapest, Hungary, 2007.

ABONYI J, FEIL B, NEMETH S, et a. Principal Com-
ponent Analysishased Time Series Segmentation—Appl-
ication to Hierarchical Clustering of Multivariate Process
Data[C]// Proceedings of the IEEE International Confe-
rence on Computational Cybernetics. |EEE, 2003.

U, sk, R, 55 ST T A SBOR (O A
(R R AR BN B S R[] BeA AR T, 2019,
16(5): 18-23.

PENG Bo, ZHANG Bo, TAN Jian, et al. Anomaly Detec-
tion of Natura Gas Dehydration Unit Based on Grey
Correlation Analysis of Process Parameters]J]. Equipment
Environmental Engineering, 2019, 16(5): 18-23.



