
Author’s Accepted Manuscript

Discrete maintenance optimization of complex
multi-component systems

Radim Briš, Petr Byczanski, Radomír Goňo,
Stanislav Rusek

PII: S0951-8320(16)30819-5
DOI: http://dx.doi.org/10.1016/j.ress.2017.04.008
Reference: RESS5804

To appear in: Reliability Engineering and System Safety

Received date: 21 November 2016
Revised date: 10 January 2017
Accepted date: 11 April 2017

Cite this article as: Radim Briš, Petr Byczanski, Radomír Goňo and Stanislav
Rusek, Discrete maintenance optimization of complex multi-component systems,
Reliability Engineering and System Safety,
http://dx.doi.org/10.1016/j.ress.2017.04.008

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/ress

http://www.elsevier.com/locate/ress
http://dx.doi.org/10.1016/j.ress.2017.04.008
http://dx.doi.org/10.1016/j.ress.2017.04.008


Discrete maintenance optimization of complex multi-component 

systems 

 

Radim Briš, Petr Byczanski, Radomír Goňo, Stanislav Rusek 
 

 

VŠB - Technical University of Ostrava, Faculty of Electrical Engineering and Computer 

Science, IT4Innovations National Supercomputing Center 17.listopadu 15/2172, CZ 708 33 

Ostrava - Poruba, The Czech Republic 

 

radim.bris@vsb.cz 

 

 

 

Abstract  

A complex multi-component system consists of finite number of non-identical components that can be 

realized as maintained components with different maintenance modes.  We distinguish between four component 

models: non-repairable components, repairable components with corrective maintenance, repairable components 

with latent failures that are identified by means of preventive maintenance and component with preventive 

maintenance policy in which the component is restored (either repaired or renewed). The paper describes a new 

method for optimal maintenance strategy of a complex system respecting a given reliability constraint. It is based 

on our previously developed direct analytical method that enables exact reliability quantifications of highly 

reliable systems with maintenance. The method takes into account complex systems with maintained 

components, including all above models. Cost-optimization problem is solved where decision variables are 

changeable maintenance parameters that are optimally selected from a set of possible realistic maintenance 

modes. As a discrete maintenance model in this paper is considered such a model, where each maintained 

component can be operated in one or few discrete maintenance modes. One maintenance mode is characterized 

by fixed decision variables that affect maintenance cost of the mode. If a system hypothetically contains k 

components with 5 independent maintenance modes, in total we have 5
k 

maintenance configurations of the 

system, from which the optimal is found. The optimization method is demonstrated on real system from practice 

– a complex power distribution network.   
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