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Introduction — Offshore wind substructures 7 I
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Maintenance decision problem Al s L
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‘Pre-posterior decision analysis’... 1220=3.8e21 branches
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Maintenance decision problem yobese  ©

‘Pre-posterior decision analysis’...
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Proposed POMDP methodology 7 IV

Partially Observable Markov Decision Process (POMDP)

RBI Deterioration Repair Inspection Cost
model model model model

Dynamic Transition matrix ;
Bayesian - . POMDP
POMDP « Network Emission matrix model

[INSP]

¢ EIN BN BN BN BN BN - LB B N J

Expected maintenance I "I POMDP
i

costs (only inspections)
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Proposed POMDP methodology ks LT

(1) Able to solve large state problems
(2) Evaluation of the Value of Monitoring
(3) Easy to model/evaluate: Dynamic Bayesian Net

‘Grid-based’ technique

Belief point
[51,52] OO0 QO

* Finite set of belief points * ‘Optimally’ reachable beliefs

NS

+ Extrapolation/interpolation * Large state space (Robotics)
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Proposed POMDP methodology 7 IV

Methodology (Inspection + Monitoring)

RBI Deterioration Repair Inspection Cost
model model model model

Dynamic Transition matrix ;
Bayesian - :
POMDP « Network Emission matrix .

- Monitoring
model
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costs (insp. & monitoring) |\ ] ’l
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Proposed POMDP methodology ks LT
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(1) Able to solve large state problems
(2) Evaluation of the Value of Monitoring
(3) Easy to model/evaluate: Dynamic Bayesian Net

Expected maintenance
costs (only inspections)

Value of
Information

Expected maintenance
costs (insp. & monitoring)
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Proposed POMDP methodology 2 P
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(1) Able to solve large state problems
(2) Evaluation of the Value of Monitoring
(3) Easy to model/evaluate: Dynamic Bayesian Net
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Application: Fatigue deterioration 7 IV
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Fracture mechanics - Paris’ Law Parameter | Distribution | _Mean | __StDev
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* Do-nothing + No inspection
 Do-nothing + Inspection
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* Do-nothing + Monitoring
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Application: Setting up the model 2 PR

(4) Observations
@ Inspections <® Monitoring
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Application: Setting up the model 7 I

(5) Rewards / costs %
/ Failure state
m—

Do nothing +
No inspection .
_ *Discount factor:
Do nothing + -1 -1 -1
Inspection y — 095
Repair + -50 -50 -50

No inspection

Infinite horizon POMDP - SARSOP
SOlVING ..vvvvvnnnnnnns
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Application: Results 7 I
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‘SARSOP Algorithm’: POMDP 200 states
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Application: Policy evaluation 2 I

cER g T DENMARK

‘SARSOP Algorithm’: POMDP 200 states
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Discussion & Conclusions yolEee ©

* Estimation of the Value of Monitoring

* Large state space - Reasonable CPU Time
* Only time-variant parameters

* Future:

" Include time-invariant parameters
» Compare with finite horizon POMDPs
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