
Accepted Manuscript

Designing a decision model to assess the reward and penalty scheme of electric 
distribution companies

Mostafa Ghasemi, Reza Dashti

PII: S0360-5442(18)30027-6

DOI: 10.1016/j.energy.2018.01.021

Reference: EGY 12133

To appear in: Energy

Received Date: 04 October 2017

Revised Date: 27 November 2017

Accepted Date: 03 January 2018

Please cite this article as: Mostafa Ghasemi, Reza Dashti, Designing a decision model to assess 
the reward and penalty scheme of electric distribution companies,  (2018), doi: 10.1016/j.Energy
energy.2018.01.021

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 proof before it is published in its final 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.



ACCEPTED MANUSCRIPT

1

Designing a decision model to assess the reward 
and penalty scheme of electric distribution 

companies
Mostafa Ghasemi, Reza Dashti

M. Ghasemi is with the Department of Electrical Engineering, Iran University of science and technology (e-mail: 
mo_ghasemi@elec.iust.ac.ir). 
R. Dashti is with the Department of New Technologies, Iran University of science and technology (e-mail: 
drrezadashti@yahoo.com)

Abstract:

In this paper, a decision-making model for the appropriate implementation of the reward and 

penalty scheme (RPS) for electricity distribution companies (EDCs) is presented to be used to 

update the parameters of the RPS in each regulatory period and also to improve the efficiency of 

this scheme. In this regard, an objective function is considered in order to optimize investment 

costs, imposed costs, and the amounts of reward and penalty for the distribution company. This 

optimization is based on the failure rate of equipment and is formulated as a non-linear 

programming (NLP) Problem. In the optimized objective function, all existing equipment in the 

distribution network is divided into three categories medium-voltage, low-voltage, and substation 

equipment and the imposed cost on the distribution company is modeled using the Markov process. 

The proposed model has been applied to an electricity distribution company in Iran. Finally, the 

optimized values of costs incurred by the distribution company from outage, cost of investment 

aimed at outage reduction, and failure rates in the three named categories are obtained and can be 

used to determine the new parameters of the RPS in the subsequent regulatory period.
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Nomenclature

LVENSC Cost of energy not supplied in the low voltage sector

MVENSC Cost of energy not supplied in the medium voltage sector

SUBENSC Cost of energy not supplied in the substation sector

LVEQC Cost of replaced equipment in the low voltage sector
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