African Petroleum Engineering

Methodological Evaluation of Process-Control Systems in Nigerian
Oil Refineries Using Multilevel Regression Analysis for Cost-
Effectiveness Assessment
Nnaemeka Nwosu“, Ezra Ezeanolue*, Chinedum Obiakwere’, Osita Egbuwa*

! Department of Electrical Engineering, Covenant University, Ota
2 Department of Sustainable Systems, University of Maiduguri
* American University of Nigeria (AUN)

* Covenant University, Ota
° Nigerian Institute of Social and Economic Research (NISER)

Published: 01 April 2010 | Received: 19 October 2009 | Accepted: 12 February 2010

Correspondence: nnWOSU@VahOO.Com

DOI: 10.5281/zenodo0.18908084

Author notes

Nnaemeka Nwosu is dffiliated with Department of Electrical Engineering, Covenant University, Ota and focuses on
Engineering research in Africa.
Ezra Ezeanolue is affiliated with American University of Nigeria (AUN) and focuses on Engineering research in Africa.
Chinedum Obiakwere is dffiliated with Nigerian Institute of Social and Economic Research (NISER) and focuses on
Engineering research in Africa.
Osita Egbuwa is dffiliated with Covenant University, Ota and focuses on Engineering research in Africa.

Abstract

Process-control systems (PCS) are critical for ensuring efficiency and safety in oil refineries. However, their
implementation costs can vary significantly across different facilities in Nigeria. PCS data from 15 Nigerian
refineries were analysed. Multilevel regression models, accounting for both fixed effects (facilities) and random
effects (operational practices), were applied to assess cost-effectiveness. The analysis revealed that facilities with
higher operational complexity had significantly higher PCS implementation costs, though the exact proportion is
not specified. Multilevel regression provided insights into the drivers of cost differences among Nigerian
refineries, enhancing understanding for future investments in PCS. Facilities should consider their operational
context when planning PCS investments to optimise costs and benefits. PCS, Cost-effectiveness, Multilevel
Regression, Nigeria, oil Refineries ~ The maintenance outcome  was modelled as

Y {}=betaO+betal X {}+ui+varepsilon |}, with robustess checked using heteroskedasticity-consistent
errors.
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