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Abstract: In recent years, the ship maintenance has significantly evolved to increase both 
the safety and environmental protection. Bearing in mind that the number of crew and 
engineers on board has been reduced drastically and that maintenance requires signif-
icant effort (manpower, time, money, etc.) the development of a maintenance plan came 
to be useful. Ship maintenance accounts for 20-30% of a ship’s operational costs and is 
related to unexpected breakdowns, repairs, loss of operational availability, and conse-
quently revenue. Generally, maintenance procedures can be divided into corrective, pre-
ventive, condition based, and reliability centred maintenance. Preventive and condition 
based maintenance procedures are under continuous development by employing various 
tools and technological advancements aiming to detect upcoming failures before they 
occur thus increasing reliability and reducing costs. This paper brings out an overview 
of recent developments in maintenance procedures and outlines their advantages and 
drawbacks.

1. INTRODUCTION
According to the British Standards (BS) maintenance is defined as “the combination of all 
technical and administrative actions, including supervision actions, intended to retain 
an item in, or restore it to, a state in which it can perform a required action”. Main objec-
tives of maintenance are prevention of breakdowns, production improvement, downtime 
reduction, safety improvement, total costs reduction, extension of equipment lifetime, 
and prevention of environmental pollution [1]. Currently maintenance is rapidly advanc-
ing and adopting practices from data analytics and artificial intelligence (AI).

2. AN OVERVIEW OF MAINTENANCE PROCEDURES
There are three basic types of maintenance procedures: i) Corrective Maintenance (CM), 
ii) Preventive Maintenance (PM), iii) Predictive Maintenance (PdM). CM as oldest and 
simplest maintenance concept, known as run-to-fail, nowadays can only be used on 
non-critical auxiliary systems, where the risk of failure is low [2]. Aim of PM, as task-ori-
ented and structured concept, is to minimise failure and can include visual inspections, 
testing, servicing and replacements [3]. PdM, most recent concept, aims to minimise fail-
ures with pre-scheduling the maintenance based on equipment state determined with 
data collection and non-destructive testing [3]. Comparison of basic concepts is illus-
trated on Figure 1.
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Figure 1. Basic maintenance concepts advantages and disadvantages

Several different maintenance frameworks are applied in maritime industry, however 
Condition Based Maintenance (CBM), Reliability Centered Maintenance (RCM), Total 
Productive Maintenance (TPM), and Business Centered Maintenance (BCM) are the most 
popular in terms of application. CBM integrates data collection techniques with fault 
detection, diagnostic and prognostic modules, to obtain relevant real-time condition- 
describing parameters. CBM can reduce maintenance costs for up to 30% and reduce 
unexpected failures by up to 70% [4]. RCM is focused on the reliability of components as 
function of their condition meaning that by increasing safety and reliability maintenance 
costs are minimised [5].

3. CONCLUIDNG REMARKS
Maintenance and reliability are interlinked. High-quality maintenance improves the 
operational reliability and high reliability results in low maintenance cost. Considering 
advantages and disadvantages of maintenance concepts, PM is the best approach closely 
followed by PdM, thus leaving outdated CM approach and increasing overall ship system 
reliability and safety. When considering maintenance frameworks, CBM outperforms the 
remaining frameworks.
Acknowledgment: This research was funded by the Croatian Science Foundation under 
the project Green Modular Passenger Vessel for Mediterranean (GRiMM), (Project No. 
UIP-2017-05-1253).

References:
1. Kobbacy, Khairy A.H (2008). Complex System Maintenance Handbook. 1st. New 

Jersey: Springer. isbn: 9781848000100.
2. Fang, Liu and Huang Zhaodong (2015). “System Dynamics Based Simulation 

Approach on Corrective Maintenance Cost of Aviation Equipments”. In: Procedia 
Engineering. Vol. 99. Elsevier Ltd, pp. 150–155. doi: 10.1016/j.proeng.2014.12.519.

3. Garg, Amik and S. G. Deshmukh (2006). “Maintenance management: Literature 
review and directions”. In: Journal of Quality in Maintenance Engineering 12.3, pp. 
205–238. issn: 13552511. doi: 10.1108/13552510610685075.

4. Prajapati, Ashok, James Bechtel, and Subramaniam Ganesan (2012). “Condition 
based maintenance: A survey”. In: Journal of Quality in Maintenance Engineering 
18.4, pp. 384– 400. issn: 13552511. doi: 10.1108/13552511211281552.

5. Selvik, J. T. and T. Aven (Feb. 2011). “A framework for reliability and risk centered 
maintenance”. In: Reliability Engineering and System Safety 96.2, pp. 324–331. issn: 
09518320. doi: 10.1016/j.ress.2010.08.001.

Page 52

SORTA 2022 – The 25th Symposium on Theory and Practice of Shipbuilding, 07 - 10 September 2022, Malinska, Croatia




