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Techno-Economic Analysis of Factory Energy System Operation Under Gas

Consumption Constraints in Market-Linked Electricity and Gas Retail Contracts
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Abstract

synergistically utilizing both electricity and gas.

To achieve carbon neutrality by 2050, the energy transition in the industrial sector is essential. This paper develops a factory
energy management system that optimizes the procurement and operation of cogeneration systems and boilers under electricity
and gas retail contracts linked to market prices. In particular, it focuses on take-or-pay gas contracts, which are commonly used
to stabilize fuel consumption but may create a trade-off between flexible demand response and constrained energy usage. The
developed model minimizes the total energy cost by leveraging the market price spread between electricity and gas. Through
techno-economic analysis, the impact of relaxing take-or-pay constraints on operational flexibility is evaluated. The results
demonstrate that the developed model effectively reduces annual energy costs and mitigates monthly cost volatility by
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