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SMART DECISION SUPPORT FOR MAINTENANCE LOGISTICS

Why?

* Spare parts related costs are
enormous

e Condition information data can
provide us with valuable information

How to exploit degradation
data to better manage spare
parts inventory?

Context

OEMs are maintaining the spare parts
inventory and the maintenance of the
machines after sales.
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OEMs collect degradation data from
machines.

Objective: exploit degradation data to:

* Reduce inventory size
e Satisfy Customers
e Easy to implement

Methodology

Propose a Pro-Active Base Stock
policy with order threshold X,
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Key Questions

Degradation Level

1. How to determine the optimal
values of (N, X, ) to achieve:

a) The agreed Fill Rate service
level AND

b) A minimum Inventory Level?

2. How does it perform compared to
a Base Stock Policy?

3. What about the implementation?

Investigation

Sweeping the exploration domain
(N, X,) via Discrete Event Simulation
to imitate maintenance service and
inventory behavior

Assumptions

 Degradation is modeled as a
Gamma Process

X(t) = Galx|v(t),u)

 Repair times are negligible
* Order Arrival follows Exponential

distribution
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Results

A. Policy performance for different combinations of N and X,
B. How does it perform compared to the Base Stock Policy

C. Policy Behavior for different number of machines
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The average number of spare parts required to achieve the agreed
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service level is considerably less than a Base Stock Policy
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Fill Rate and E[S] for different numbers of machine
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For a varying number of machines to serve, the policy shows self-
adaptiveness
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Analysis

* Region of interest follows a
stairway across the domain of
exploration

* By anticipating the needs for
spares, inventory level can be
decreased by 40-50% while

keeping same quality of service

* Self-adaptive to a changing
number of machines.

Conclusion
This policy shows a potential for:

* Asignificant reduction in inventory
related costs

 Easy implementation because of
the self-adaptiveness and finding
the optimal parameters

Developed an algorithm to
intelligently explore the solution
space and to evaluate solutions

Degradation data provide future
insight on the machine health, and —
proactive ordering of spare parts
leads to less inventory while
achieving service excellence

Future Development

 Degradation model of each
component lifecycle is unique

* Use statistical inference methods to
retrieve parameters of the
degradation model from actual
degradation signal
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