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In this study, a method for constructing a digital twin
model of a naval system is explained and used to
predict demand for spare parts. The performance of
the model is compared with VARI-METRIC, a key algorithm
of the OASIS model used by the Republic of Korea Navy.
The digital twin model was superior to VARI-METRIC in
all areas of predicting spare parts over the lifespan,
change in cumulative inventory, and predicting CSP.

The digital twin model requires continuous research in
terms of its extensive scalability.

CIA[E E2I(Digital Twin),
22|22 (Spare Part),
£=Q0{|Z(Demand Prediction),

Z £=HZ27|(Total Life Cycle)
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Fig. 2. Digital twin model of operation and maintenance for naval ships
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Table 1. Experimental assumptions

Field Details

- Spare part A is a consumable.

Spare - Incase of Afailure, the ship cannot operate.
pzrt - If there is stock in the ship, it can be replaced

immediately, and if there is no stock, it will be
returned to the port for replacement.

- The repair shop works only on weekdays. If the ship
returns during the weekend, it will be serviced on

Repair  ponday.

shop . .
- The number of ships that can be repaired

simultaneously in the repair shop is 2.

- The ship repeats 4.5 months of operation and
1.5 months of planned maintenance.

Ship - There are cases in which a ship enters port
operation  due to an critical failure during operation.

- There are a total of 6 ships, and the ages are
1,2,3,4,5, and 6 year old ships, respectively.

- VARI-METRIC is calculated by MTBF, and the same
failure probability is applied regardless of ship age.

- The digital twin applies a failure probability that
continues to change during the total lifespan. In
other words, the difference in age leads to the
difference in failure probability.

- Lifespan of the ship: 31 years (analysis result based
Etc. on real data)

- Annual equipment operating hours: 2,240 hours

- 40 weeks (52 weeks — 12 weeks)
x Daily usage time 8 hours

- 40 weeks: 1 year is 52 weeks, and it is assumed
that the equipment is not operating during the
planned maintenance period, which is performed
twice a year for 6 weeks.
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0
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Fig. 4. Failure function for experiment
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