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Abstract: This paper presents available results of an ongoing research into the computerized 
ship Planned Maintenance Systems (PMS) and their databases. Evaluation of Computerized 
Planned Maintenance Databases is, at the moment, a process which requires highly skilled 
personnel, familiar with the Company structure and policies, familiar with the engineering 
practices and above all, familiar with the Computer program which is used for the PMS. The 
ongoing research has the purpose to perform evaluation of the Computerized PMS using 
normally skilled person, with medium level of skills, without using specially developed tools 
for the evaluation. During the first part of the research, a new method of evaluation was 
tried, and the obtained results were compared with the evaluation of the expert which was 
previously conducted on the same database.
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1. Introduction

Computerized PMS (Planned Maintenance 
Systems) for ships are widely used all over the 
world for more than thirty years (Knežević 
et al., 2019). PMS are governed by several 
rules and regulations, where one of the 
most important is ISM code, Chapter 10 
(International Safety Management Code, 
2015). “Despite relatively long period of their 
application, database quality, configuration and 
content are still open to various interpretations’’ 
(Stazić et al., 2017).

Maintenance is of the utmost importance in 
shipping industry, it affects the safety and 
reliability of the ship and therefore it needs 
to be constantly monitored and improved. 
Organization and implementation of the 
PMS is a mode to monitor and improve 
company maintenance procedures.

PMS system database is based on three main 
sources (Stazić et al., 2019):
• Manufacturer data;
• Various rules and regulations;
• C o m p a n y  S a f e t y  M a n a g e m e n t 

System (SMS), representing company 
e x per ienc e i n m a n agement a nd 
maintenance.

PMS database consists of the multitude 
of t he i n for mat ion; t here shou ld be 
information about all spares, spare parts 
details, dimensions, manufacturer and 
vendor contact detai ls, recommended 
maintenance and various other information 
which are coming predominantly from 
the manufacturer data. Evaluation of the 
quality of the data in the PMS database has 
been addressed during previous researches. 
The quality of the PMS database can be 
determined using the questionnaire (Stazić 
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et al., 2017) in a process which requires 
advanced knowledge of the engineering, 
knowledge of the Company structure and 
policies and very good knowledge of the 
used PMS system. Process itself is also 
time consuming, it takes several (two, 
three, sometimes four) hours per database. 
Those requirements Sare complicating the 
evaluation of the PMS systems, requiring 
highly skilled person for the task, creating 
the evaluation process more expensive for 
the shipping companies.

The idea of this research is to try to develop 
a new methodology for the evaluation of the 
PMS database which will be simple enough 
to be used by ordinary person (not requiring 
an expert for the task) and which will be 
performed in a fraction of time needed for 
the previous evaluation.

2. The Concept of the New Methodology

In order to fulfill first condition, set for the 
new methodology, a Marine Engineering 
student was chosen for the evaluation of 
the PMS database. The student has no 
knowledge of the Company policy structure 
and policies, he has theoretical knowledge 
of the engineering practices and he is not 
familiar with the Computer program used 
for the PMS. In short, student capabilities 
can be described as “normal” and in every 
shipping company there is certain number 
of similarly qualified persons. 

Creating the methodology aims to establish 
the method which everybody can perform. 
The idea for the new methodology is to 
determine whether is possible to establish 
the ratio between quantity of the data and 
the quality of the data and whether the 
quantity of the information in the computer 

database can indicate the database quality 
and the quality of the ship maintenance. 
In order to minimize the duration of 
the evaluation (second task set for the 
methodology) whole PMS database should 
not be analyzed. Instead, limited sample 
will be analyzed in order to determine the 
quality (Kolossa and Kopp, 2018; Jung, 2017) 
of the overall PMS database by measuring 
the quantity of the information linked. A 
sample of several pumps was analyzed in the 
computer database of one shipping company. 
Obtained results give the information 
about the number of information linked on 
individual devices, sorted according to their 
purpose. The conclusion of this part of the 
research accurately determines the amount 
of information associated with the pumps 
within the PMS database as well as indicates 
to the answer on the main question. 

Byproduct of the research will answer 
t he quest ion on t he qua nt it y of t he 
information is inserted into the PMS 
database, an information which will become 
representative after analyzing large number 
of databases.

According to the paper author knowledge, 
until now nobody attempted to quantify 
the quantity of the data in the database and 
to find out if the quantity of the data has 
any correlation to the maintenance and/or 
organization of the company.

2.1. Non-disclosure Condition

As shipping company allowed access to 
their database strictly under no disclosure 
condition, all details leading to identification 
of the ship and/or the company are removed 
from the article. Some of the classified data 
will also be omitted from this paper.
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3. Research and Results

Research is performed in the real company 
PMS database. There are eighty-five pumps 
in the database; some of them are visible on 
the Figure 1.

Equipment details are visible on the right 
side of the Figure 1; following details are 

taken from manufacturers manual and Class 
Society data:
• Maker name;
• Product type;
• Serial number (deleted from the figure 

due to no disclosure condition);
• Drawing number;
• Survey list code (deleted from the figure 

due to no disclosure condition).

Fig. 1. 
A Screenshot from PMS Database

Sample of pumps has been created randomly; quantification of the all information linked 
for chosen pumps is presented in Table 1.

Table 1
Analysis Results

Equipment Name
Equipment
Details No

Spares
Number No

Details no Per
Spare Part

Purchase Data
No Per Spare

Work Data
No

SW Cooling Pump 8 51 4.02 1 3
FO Transfer Pump 7 28 4 1 3
Firefighting Pump 7 0 0 1 3

Bilge/Ballast Pump 8 51 4.04 1 3
Liquid Mud/Brine Pump 1 0 0 1 1

Emergency FF Pump 7 51 4.04 1 2
Bilge Piston Pump 5 64 4 3 2

Average 6.14 35 2.87 1.29 2.42
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4. Discussion

A na ly zi ng Table 1 fol low i ng ca n be 
concluded:
•  14% of the analyzed components do not 

have well defined equipment details;
• Overall number of equipment details 

is in order;
• 28.6 percent of the analyzed pumps do 

not have spares attached;
• All pumps with spare parts have all 

required spare part details linked;
• Purchase data is very limited, there is 

data only about manufacturer (original 
vendor) data;

• For 14% of the analyzed components 
maintenance plan can be improved.

Therefore, final opinion of the evaluator 
(student) about this DB quality is presented 
below.

DB has all chosen components; majority 
of components have linked equipment 
details. Spare parts are linked to majority of 
components; maintenance plan is in order on 
the majority of sample. DB must be improved 
in the area of linked spare parts; 28.6 percent 
of the sample does not have spares attached. 
Another area for the improvement of the DB 
is on 14% of analyzed components where 
equipment details and maintenance plan 
can be improved.

Results of the previous evaluation (Stazić et 
al., 2017) by an expert on the same database 
(database no.5) produced following opinion:

Database on average is in order, overall grade 
is in order, and database does not require 
immediate action. There are some areas 
where action is required and recommended, 

i.e. some components are without spare 
parts and critical spares are not marked, 
maintenance plan on some components 
should be improved. There are some other 
minor remarks, among other is that some 
components do not have well def ined 
equipment details.

Results of both methodologies are leading 
to the same conclusion, that DB overall is 
in order with some areas where it must be 
improved and some areas where it can (and 
does not have to) be improved. Detected 
improvement areas in both methodologies 
are the same, although evaluation by expert 
prov ided much more detai led results 
and detai led descr ipt ion of problems 
(deficiencies).

Although these results are encouraging and 
motivating, it can not be used to form any 
conclusion, ‘’small sample should not lead to great 
conclusions’’ (Tversky and Kahneman, 1971).

5. Conclusion

A methodology for the evaluation of the 
quality of the Computerized Planned 
maintenance system database has been 
developed following two basic requirements 
set as necessar y. First condit ion was 
simplicity of use and second was that 
duration of the evaluation is as short as 
possible, to be finished in minutes. Basic 
idea is to try to introduce the simplest 
methodology, counting the number of the 
proper information linked to the designated 
components and forming an opinion based 
on number counted. As database has large 
number of components, and it will take 
very long time to quantify components 
and information linked, it was obvious that 
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only small sample of components should be 
checked. Therefore, several components, 
r a n d o m l y  c h o s e n ,  w e r e  a n a l y z e d , 
information l inked to them col lected 
and sorted. Evaluation was performed 
by a student to check if the methodology 
is simple enough for the use by normally 
skilled person. An opinion on database 
quality is formed based on the collected 
data. Comparisons of student’s opinion on 
the database are compared with the expert 
evaluation of the same database, performed 
two years ago. Results of both methodologies 
are leading to the same conclusion on the 
database quality and both evaluations 
recommended more or less similar steps 
for improvement of the database.

Although results of this part of the research 
gave results that are very promising, there are 
many more databases to be evaluated before 
any conclusion about this methodology can 
be formulated. Presently, the conclusion 
is that newly developed PMS database 
evaluation method gave similar results as the 
old methodology, but on only one database!
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