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ABSTRACT

The plant equipment usually has a long life cycle. During its O&M (Operation & Mainte-
nance) phase, since the occurrence of an accident of offshore plant equipment causes cata-
strophic damage, it is necessary to make more efforts for managing critical offshore equipment.
Nowadays due to the emerging ICTs (Information Communication Technologies) and sensor
technologies, it is possible to gather the health status data of important offshore equipment and
their environment data, which leads to much concern on CBM (Condition-Based Maintenance).
In this study, we will propose an approach to estimate the remaining lifetime of an offshore
plant equipment (pump tower) based on gathered ocean environment data.
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Step 1. Gathering offshore environmental data
and pre-processing

Step 2. Clustering mission profile

4

Step 3. Predicting the future environmental data
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Step 4. Predicting the future mission profile
by discriminant analysis
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Step 5. Estimating remaining life time

%

Fig. 2 Prediction algorithm
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Table 1 Ocean environment data
Week ?)Vi\;ez/il(?: S\)\S]pzlel; ! Pitch Rate*
(deg) (miles/hr) (degfs)

1 355 13.20002 -0.00376
2 355 13.20141 0.004362
3 350.9042 13.18108 0.00281
4 354911 13.19446 -0.00075
5 241.3389 9.00457 -0.00767
6 352.1262 13.19922 -0.00573
7 354.9561 13.2 -0.00569
50 355 13.2 0.003012
51 354.6856 13.20001 0.00108
52 354.995 13.19116 0.001477
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Table 2 Mission profile clustering results

Forecasts from ARIMA(1,0,2) with non-zero mean

week cluster week cluster f 1
1 B 36 E Z
2 B 37 B g |
3 B 38 B é
4 B 39 B 2
5 A 40 A e
6 B 41 A g4 . . . . . .
7 B 42 A ’ * ” ? “ ® *
3 B 43 E Fig. 4 Ocean environment data forecasting results
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Previous mission profiles Estimated future mission profiles
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Fig. 5§ Example of predicted future mission profile
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