
Accepted Manuscript

Economic Environmental Unit Commitment for Integrated CCHP-Thermal-Heat 
Only System with Considerations for Valve-Point Effect Based on a Heuristic 
Optimization Algorithm

Javad Olamaei, Mohammad Esmaeil Nazari, Sepideh Bahravar

PII: S0360-5442(18)31182-4

DOI: 10.1016/j.energy.2018.06.117

Reference: EGY 13159

To appear in: Energy

Received Date: 03 March 2018

Accepted Date: 18 June 2018

Please cite this article as: Javad Olamaei, Mohammad Esmaeil Nazari, Sepideh Bahravar, 
Economic Environmental Unit Commitment for Integrated CCHP-Thermal-Heat Only System with 
Considerations for Valve-Point Effect Based on a Heuristic Optimization Algorithm,  (2018), Energy
doi: 10.1016/j.energy.2018.06.117

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

Economic Environmental Unit Commitment for 
Integrated CCHP-Thermal-Heat Only System with 
Considerations for Valve-Point Effect Based on a 

Heuristic Optimization Algorithm

Javad Olamaei1*, Mohammad Esmaeil Nazari2, Sepideh Bahravar1

1 Department of Electrical Engineering, South Tehran Branch, Islamic Azad University, Tehran, Iran

2 Department of Electrical Engineering, Golpayegan University of Technology, Golpayegan, Iran

Abstract

For the purposes of lowering environmental emission and total cost, energy efficient 

combined cooling, heat, and power (CCHP) units can be integrated with conventional 

separate cooling, heat, and power production units to meet demands. The goal of this 

study is to develop and examine a heuristic and deterministic optimization algorithm for 

solving the unit commitment problem for integrated CCHP-thermal-heat only system for 

(i) satisfying demands for cooling, heat, and power, (ii) providing spinning reserve for 

power, (iii) reducing environmental emission, and (iv) accounting for valve-point effects 

for steam turbines of thermal units. When environmental emission cost and valve-point 

effects are considered, the utilization of CCHP units in an integrated CCHP-thermal-heat 

only system results in environmental emission and total cost reduction by and 38.37 and 

0.03%, respectively, as compared with those resulting from operating thermal and heat 

only units separately.
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