
Author’s Accepted Manuscript

Availability Assessment of Oil and Gas Processing
Plants Operating under Dynamic Arctic Weather
Conditions

Masoud Naseri, Piero Baraldi, Michele Compare,
Enrico Zio

PII: S0951-8320(16)00070-3
DOI: http://dx.doi.org/10.1016/j.ress.2016.03.004
Reference: RESS5513

To appear in: Reliability Engineering and System Safety

Received date: 28 July 2015
Revised date: 11 February 2016
Accepted date: 5 March 2016

Cite this article as: Masoud Naseri, Piero Baraldi, Michele Compare and Enrico
Zio, Availability Assessment of Oil and Gas Processing Plants Operating under
Dynamic Arctic Weather Conditions, Reliability Engineering and System Safety,
http://dx.doi.org/10.1016/j.ress.2016.03.004

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.2016.03.004
http://dx.doi.org/10.1016/j.ress.2016.03.004


1 

 

Availability Assessment of Oil and Gas Processing Plants Operating 

under Dynamic Arctic Weather Conditions 
 

Masoud Naseri
a
, Piero Baraldi

b
, Michele Compare

b
, Enrico Zio

b,c 

a
Department of Engineering and Safety, UiT – The Arctic University of Norway, 9037, Tromsø, Norway 

b
Department of Energy, Polytechnic of Milan, Via Lambruschini 4, 20156, Milan, Italy 

c
Ecole Centrale Paris-Supelec, Paris, France 

 

Corresponding Author:  

Masoud Naseri 

Department of Engineering and Safety, UiT – The Arctic University of Norway, Post Box 6050 Lagnes, 

9037, Tromsø, Norway 

Email: masoud.maseri@uit.no 

Tel: +47-77660327
 

Abstract  

We consider the assessment of the availability of oil and gas processing facilities operating 

under Arctic conditions. The novelty of the work lies in modelling the time-dependent effects 

of environmental conditions on the components failure and repair rates. This is done by 

introducing weather-dependent multiplicative factors, which can be estimated by expert 

judgements given the scarce data available from Arctic offshore operations. System availability 

is assessed considering the equivalent age of the components to account for the impacts of 

harsh operating conditions on component life history and maintenance duration. The application 

of the model by direct Monte Carlo simulation is illustrated on an oil processing train operating 

in Arctic offshore. A scheduled preventive maintenance task is considered to cope with the 

potential reductions in system availability under harsh operating conditions. 
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Acronyms  

ALM Accelerated Life Model 

ALT Accelerated Life Test 

AR Auto-Regressive 

ARMA Auto-Regressive Moving Average 

CM Corrective Maintenance 

CDF Cumulative Distribution Function 

MC Monte Carlo 

MDT Mean Total Downtime 

MTTF Mean Time to Failure 

NCS Norwegian Continental Shelf 

O&G Oil and Gas 

PDF Probability Density Function 
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