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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electro-technical Commission (IEC) on all matters of
electro-technical standardization.
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Introduction

In its International Safety Management Code, the International Maritime Organization (IMO) defines a
mandatory regulation on planned maintenance systems (PMS) for ships, for the purposes of promoting
efficiency of maintenance and safe operation. Although PMS are regulated to be operated on paper
or software, software-based PMS are preferred due to systematization and computerization of the
shipping industry. Hence, software-based PMS have already been used to help implement ISM Code
2018 Part A/10. However, a standardized software-based PMS is needed to meet further demand in the
era of e-navigation or maritime autonomous surface ships (MASS). In addition, even though shipping
companies have been developing their own PMS software and equipping ships, this has been proving
diffigult for medium to small siZe Shipping companies. Ihis document will prove usetul]to shipping
comianies when developing the software program of PMS, by providing the method ‘9f inputting,

planhing, reporting and managing the data of maintenance of items and spare parts

© IS0 2021 - All rights reserved v
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Ships and marine technology — Specification for software-
based planned maintenance systems

1

Scope

This document specifies the minimum functions for software-based planned maintenance systems

(SPMSyamd Tetated aspects, that Shipping CoMmparties are intended to provige to Siips
requjrements for planning and implementing a maintenance schedule, as well asyfor
repofting, analysing and optimizing the maintenance of onboard equipment and systems
of ISM Code 2018 Part A/10, which addresses maintenance, spare parts, procuremnieit, pe
voyage planning; these aspects can be covered in one or more applications.

2
The

constitutes requirements of this document. For dated references, only the edition cited
unddted references, the latest edition of the referenced documént (including any amendme

IACS|E22, On Board Use and Application of Computer based systems

For the purposes of this document, the followingterms and definitions apply.

ISO gnd [EC maintain terminological databases for use in standardization at the following z

3.1

planned maintenance system
PMS

syst

repofting of actions.yaken for onboard equipment and systems

3.2
soft

SPM

plan

4

4.1

Normative references

following documents are referred to in the text in such a way‘that some or all of t

Terms and definitions

ISO Online browsing platform: ayailable at https://www.iso.org/obp

[EC Electropedia: available atthttps://www.electropedia.org/

gm that supportsefficient maintenance, such as planning, scheduling, implementing, re

It includes
recording,
, in support
"sonnel, and

heir content
applies. For
hts) applies.

ddresses:

cording and

:Fare-based planned maintenance system

éd-maintenance system (3.1) that fulfils functionalities via software

SPMS functions

General

4.1.1 Language

The

SPMS should be implemented in English, other languages may also be used.

© IS0 2021 - All rights reserved
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4.1.2 Backup capability

All tools related to the SPMS shall provide methods for software and data backup in regular intervals to
ensure that the user can repair or re-install the software, and restore the relevant data for the recovery
after a dramatic system failure.

4.1.3 Ship-shore communication

The SPMS shall enable the user to send and receive data on maintenance and spare parts, to and from
the shore-based database via digital transfer. Such data includes, but is not limited to:

a) the newmmaimtemance itenramd spare parts tode;
b) the imp]ementation of the maintenance plan;
c) the stodk transaction;

d) the requisition for purchase.

4.1.4 PMS$ code

The SPMS shall enable the user to create a code structure complying with the requirements of th¢ ISM
code.

4.1.5 Datpbase
The following requirements shall be met:
a) the datgbase shall be timely updated;

b) the SPMS shall be capable to self-check normal errors in the database, and to guarantee the validity
of the data;

c¢) downwgrd (backward) compatibility of database and software updates shall be ensured, so that a
change pf database or software does not affect data access and system availability.

4.1.6 Authentication and authorization

The following requirements shall-be met:

a) the setyp and login of auser account shall be achievable through the SPMS;
b) the accdss rights shall be identified and restricted by designated accounts;

c) thelogs|of usersactivities shall be kept so as to be queried when necessary.

4.1.7 Update

The system shall be updated using the latest version through version management covering specific
procedures and protective measures, including mechanisms for validating updates before deployment
and reverting to preceding revisions in the case of corruption.

4.1.8 Failure recovery

In the event of a failure, the system should be able to be recovered to a previous state in which the
system was stable, so as to restore intact the related data.

The SPMS should alert the user of any expected adverse influences or risks resulting from the failure
recovery.

2 © IS0 2021 - All rights reserved
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4.1.9 Cyber security

The transmissions of data that are critical to the safety of the ship should be protected against
unauthorized access.

Cyber security measures in accordance with MSC. 428(98) and related instruments shall be
implemented to protect against cyber threats and to ensure data integrity.

4.1.10 Notifications

The SPMS shall:
a) ¢nable the user to set a pre-notification date for maintenance, before the planngd\y
ate;

b) motify the user when the notification date and planned maintenance date are ,dué;

c) ¢nable the user to check all overdue or failed tasks according to the midintenance p
Iser-defined time window;

d) notify the user when the tasks have been overdue, and propose ‘a‘maintenance date
lasks based on the existing maintenance plan;

e) ¢nable the user to provide a description of related reasons;ef'overdue or failed tasks;

g)

4.1.11 Queries and printout

The function of query and print out of history data shall be provided by the SPMS.

4.2

4.2.1 Registration of machinery and parts

Whe

ﬂ;otify the user in the case of self-malfunction, suchas disk full, exceptional err
alfunction, database management system (DBMS), failure, etc.

Initialization function

tthe machinery namber;
the machinefy-name;
the manufacturer;

the‘machinery type;

naintenance

an within a

for overdue

or, network

h first installed, the SPMS-shall at least include the following particulars for the equipment and
systdms of the ship:

the spare parts.

4.2.2 Initialization of the SPMS tasks

Maintenance details of each equipment or system shall be defined, according to the machine’s
characteristics, the manufacturer’s recommendation and the maintenance policy of the company; at
least it shall include the following:

a)
b)

)

the task description;
the maintenance frequency;

the maintenance method;

© IS0 2021 - All rights reserved
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d) the person in charge;

the last

e)
f)

the tota

work date, or the date when the equipment or system was new;

| running hour as of the last work date.

The task period shall be determined by maintenance frequency, defined change in a component value or
judgment of the person in charge, and the initial maintenance date and the initial value shall be set as
the standard for maintenance.

4.3 Maintenance process

4.3.1 Mailntenance planning

The runnin
running hoy

The SPMS s
number of
maintenanc

a)
b)
‘)
d)
e)
f)

If the main{
automatical
and establis|

the mag
the mai
the plar]
the spaj
the per;

the due

b hours of the equipment or systems shall be updated by visual inspection.or avq
rs.

hall enable the user to establish a maintenance plan for a period of time (e.g. for a §
months) or for a voyage, based on manpower, scheduling and._dependencies o
b tasks, at least including:

hinery;

htenance task and description;
ning method;

e parts needed;

on in charge;

date.

enance plan period is determined,-the SPMS task times for the selected period sha
y listed up, so that the user can'eenfirm the SPMS tasks to be performed during the p
h the detailed implementation schedule.

The SPMS shall enable the user to establish unplanned and unexpected maintenance tasks as the

arises accor

ding to 4.2.2.

The SPMS shall enable the useir~to reschedule a due date before the calculated due date, and recor

related reas

The SPMS sH
range of eqU

ons.

jall provide@forecast for the material resources required for a set future period of tim
ipment'and systems to be produced, based on the existing maintenance plans.

brage

riven
" the

1l be
briod

need

d the

b in a

4.3.2 Reqorting

When a maintenance task is completed, details on the maintenance task shall be reported, at least

including:
a)
b)
‘)
d)
e)
f)

a pictur

the maintenance date;
the person in charge;
the time used;

the spare parts used;

the quantity of spare parts used;

e (if any);

© ISO 2021 - All rights reserved
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the related planned maintenance task;

comments (such as reason for overdue).

When the above data is inputted completely for one task, the subsequent plan date and other related
information shall be generated, such as:

a)
b)
‘)
d)
e)

the name of machinery, equipment;
the SPMS task and description;

the last maintenance date;

the next maintenance date;

the person in charge.

4.3.3 Approval

Supefrvision over input data shall be exercised through the SPMS, so_that a user with
pernjissions can review and manage maintenance reports.

The

ppproval shall be recorded, and the supervisor shall be gapable of checking the I

categorized in terms of approved versus unapproved and planned versus completed.

supervisor’s

ist of tasks,

through the

5 Optional functions

5.1 | Spare parts management

Wheh first installed, at least the following particulars of spare parts shall be registered
SPM#$:

a) achinery number;

b) parts number;

) arts name;

d) anufacturer;

e) fartstype;

f) achinery related to the spare part;

g) quantity-in use;

h) 3tock'quantity;

i) expected stock quantities: minimum, maximum;
j) storage item location;

k) expiry date (if necessary);

1) critical item or statutory item.

The stock quantity shall be updated through the SPMS, based on the report of maintenance tasks and
stock transactions, and a complete overview of current stock shall be provided.

© IS0 2021 - All rights reserved
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A stock transaction record shall be kept, and stock in or stock out shall be registered automatically or
manually. Details of stock transaction records shall include:

purchased (the quantity is increased);

used (the quantity is decreased);

d unused (the quantity is increased);

lost (the quantity is decreased);

he quantity is increased);

a)

b)

c) returne
d)

e) found (t
f) sold (th
g) transfet
h) transfe
i) deliverd
j) lentout
k) trashed

For the stoc
the warrant]

5.2 Analy

5.2.1 Maintenance plan

Analysis of {
recommend
period, shoy
by the authd

5.2.2 Spa

Stock foreca
through thg
provided to
prevention.
spare parts

b quantity is decreased);

red in (the quantity is increased);
red out (the quantity is decreased);
d back (the quantity is increased);
(the quantity is decreased);

(the quantity is decreased).

k items marked as perishable, the SPMS shall notify the tiser when the stock item is be|
y period.

sis and optimization

he implementation history of maintenance plan should be achieved through the SPMS
ations on amendments to the maintenance plan, such as optimized task sequence and
1d be provided for more efficient maintenance. Once the recommendations are confi
rized person, the maintenance plan may be updated accordingly.

re parts

sts for individual ofmultiple part numbers over a variable period of time may be establ

achieve a balance between cost of spare parts on hand and the predicted breake
Once the recommendations are confirmed by the authorized person, the required lej
may be "pdated accordingly.

yond

, and
task
‘med

shed

SPMS, and re€emmendations on the necessary minimum stock quantities should be

lown
el of

6 Contrg

p)l'of internal and external SPMS documents

The SPMS shall provide functionalities to:

a)
b)
‘)
d)
e)
f)

review,

control

make relevant maintenance documents available at all points of use;

approve PMS documents for adequacy by qualified personnel prior to use;

update as necessary, and re-approve documents;

distribution of documents and their revisions;

identify the changes and current document revision status;

ensure the documents remain legible and readily identifiable;
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