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Common Physical Limitation in Gasoline Blending Components Transfer and How to Mitigate It

Due to the surging inspection costs and production losses incurred in the oil and gas

industry, as Elwerfalli et al. contend (13), many affiliated companies have expressed interest in

shutdown and maintenance issues. Notably, the scheduling of gasoline blending and distribution

(SGBD) entails resource allocation and operations sequencing to generate a product with a high

economic value without jeopardizing its quality and market demand (Bayu et al. 1). To

effectively handle the shutdowns and other maintenance activities, gas corporations must

navigate common physical limitations, particularly the addition of oxygenated renewal fuels,

through the application of a genetic algorithm (GA).

While the inclusion of ethanol or ethyl tert-butyl ether (ETBE) to standard petrol

facilitates compliance with established regulations and directives for protecting the environment,

this decision can potentially reduce engine performance. Rodríguez-Antón et al. investigated the

simultaneous addition of these compounds on some of the physical properties of gasoline to

provide reliable experimental data on the Reid Vapour Pressure (RVP), distillation curves,

oxygen content, and the density of ternary gasoline blends (82). Rodríguez-Antón et al. reveal

that the inclusion of ETBE changes some crucial parameters controlled by some European Union

(EU) regulations due to its impact on engine performance and the production of gaseous

emissions (85). In particular, the excess volume of the gasoline ternary blends was less than

0.5%, whereas the high ethanol density obtained suggests the concentrations surpass the upper
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limits of the EN 228 regulation (Rodríguez-Antón et al. 86). Moreover, Rodríguez-Antón et al.

determined that the addition of ETBE to petrol diminished the RVP in a manner directly

proportional to its content (86). While biofuels hold great potential for promoting environmental

sustainability and conservation, companies should exercise extreme caution during their blending

with gasoline to avoid negative impacts on engine performance.

To circumvent the common physical limitations discussed in the preceding paragraph and

sustain profits, the application of a GA is requisite. According to Bayu et al., ensuring product

consistency not only reduces the high costs incurred during the maintenance but also augments

process controllability and engine operating capacity (2). For that reason, companies must

address the numerous objectives involved in SGBD, particularly the mixing of components,

resulting in nonlinear formulation (Bayu et al. 2). Bayu et al. emphasize the significance of

stochastic approaches like GA in solving these challenges by noting their suitability over

conventional mixed-integer nonlinear programming (MINLP) methods (2). Specifically, Bayu et

al., aiming to optimize the SGBD problem using a graphical GA (GGA), underscored the

essence for both single-objective optimization (SOO) and multi-objective optimization (MOO)

(16). For the former formulation, the suggested approach resulted in a reduction of about 6% in

production costs compared to the MINLP models, whereas the latter improved the blending and

process controllability, minimizing flow rate fluctuations (Bayu et al. 16). Therefore, by utilizing

this method, it is possible to sustain profits during the maintenance period while ensuring engine

optimization.

The effective handling of shutdowns in the oil and gas industry is contingent upon

companies’ willingness to adopt novel approaches such as GA, which can help address petrol

blending issues and the physical limitations associated with the use of biofuels. The addition of
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ethanol and ETBE can undermine engine performance, despite serving as a probable

environmental protection measure. Thus, future studies should explore the properties of these

fuels to optimize the gasoline blending process while ensuring compliance with established

standards.
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