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ARTICLE INFO ABSTRACT

The overall objective of this paper is to determine the optimal capacity of
photovoltaic (PV) units for industrial customers above one megawatt who are
eligible under Article 16 of the Knowledge-Based Production Support Law to reduce
their electricity supply costs. Considering the available options in the lIranian
electricity market to meet the electricity demand of these customers, the paper
presents an optimization model to determine the optimal PV unit capacity and the
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1. Introduction

In accordance with Iranian electricity market regulations, from the beginning of 2023, these industries
are required to supply 1% of their annual electricity demand through establishing renewable energy
power plants, bilateral contracts with non-governmental renewable energy producers, or purchases
from the green board of the energy exchange. This process must reach 5% by the end of the fifth year.
This amount of energy consumption is known as the eligible sector, and the remaining electricity
demand is known as the non-eligible sector. If the aforementioned industrial units do not utilize
renewable energy, they will be subject to penalties and will be charged for their electricity
consumption at renewable energy rates, which will result in increased electricity supply costs.
Considering the available options in the Iranian electricity market to meet the electricity needs of these
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customers (both eligible and non-eligible), this paper presents an optimization model for determining
the optimal capacity of photovoltaic (PV) units and the optimal share of power purchase through
bilateral contract.

2. Material and Method

The presented model has two main objectives: minimizing investment costs and minimizing electricity
supply costs for industrial customers above one megawatt in the non-governmental sector. The
proposed model is designed based on the existing tariff structure in Iran to calculate electricity bills for
eligible industrial customers, which involve a combined tariff. The climatic conditions of Khuzestan
Province are considered when calculating the amount of energy receivable from the PV unit. The
optimization problem was solved using a genetic algorithm and was investigated for an industrial
customer with a contract demand of 2 MW for two general cases: constant consumption and reduced
consumption.

3. Results and Discussion

Based on the results obtained, in the case of constant consumption, all the electricity required for the
non-eligible sector is supplied through bilateral contract. However, considering a reduction in
consumption in some cases, it may be more justifiable to supply a part of the non-eligible sector's
demand from the wholesale market. This is because, in bilateral contract, the customer must pay the
consumption cost based on the contracted demand, regardless of the actual consumption. Therefore, if
the reduction in consumption is significant, it becomes more justifiable to supply a portion of the
energy required from the wholesale market, as the wholesale market costs based on actual
consumption. Furthermore, under constant consumption conditions, the optimal capacity of the solar
power plant is larger than in the case where there are changes in consumption (reduced consumption).
This is because as consumption decreases, the eligible sector's share also decreases, and naturally, the
optimal capacity of the power plant becomes smaller. However, if the reduction in consumption
occurs during the summer when market prices (wholesale and renewable) are high, a further reduction
in consumption will again increase the optimal capacity of the solar power plant to compensate for the
increased cost of purchasing electricity for the eligible sector and investment costs by selling surplus
renewable energy, and ultimately resulting in the lowest possible overall cost for the customer.
Conversely, if the reduction in consumption occurs in autumn or winter when market prices
(wholesale and renewable) are low, then since both the eligible and non-eligible shares decrease and
market prices are also low, then due to the high investment costs, the optimal capacity tends towards
smaller values to achieve the lowest possible overall cost.

4. conclusion

Based on the results obtained, if the load curve is constant, the best option for minimizing electricity
supply costs is to supply the entire non-eligible share through the bilateral contract. However,
considering load changes (which naturally occur for all customers), supplying the non-eligible share
through a combination of the wholesale market and the bilateral contract is essential to minimize
electricity supply costs. In this scenario, the optimal share of each is determined by solving an
optimization problem. Additionally, due to the high cost of network renewable electricity, constructing
a solar power plant is essential to reduce electricity supply costs. However, considering the investment
costs of the solar power plant, its optimal capacity must be determined by solving an optimization
problem to achieve overall cost minimization.
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