
 
 

 
 

amohamadi.ie@gmail.com 

 

ghaderi@ut.ac.ir 

 
 

 r.fekri@pnu.ac.ir 

 
 

mahmoodnaeimi@gmail.com 

 

 

 
 
 
 

   

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                             1 / 36

mailto:amohamadi.ie@gmail.com
mailto:ghaderi@ut.ac.ir
mailto:r.fekri@pnu.ac.ir
mailto:mahmoodnaeimi@gmail.com
http://epprjournal.ir/article-1-228-en.html


 

 

 

Ricalde, et al., 2011

Kempener, et al., 2013

Ricalde, et al., 2011Liao, 2012

Dondi, et al., 2002

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                             2 / 36

http://epprjournal.ir/article-1-228-en.html


 

Alarcon-Rodriguez, et al., 2010Bansal, et al., 2014

Belfkira, et al., 2011Brown, et al., 2008Korpaas, et al., 2003

Korpaas et al., 2003

Belfkira, et al., 2011

Yang, et al., 2016

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                             3 / 36

http://epprjournal.ir/article-1-228-en.html


 

Mohamed, et al., 2007Lei, et al., 2009

Hafez, et al., 2012Arnette, et al., 2012

Bo Zhao, et al., 2014B. Zhao, et al., 2014Zhe, et al., 2014

Zhang, et al., 2016

Lei, et al., 2009Hafez, et al, 2012

Mohamed, et al, 2007

  FSAPSO

)

                                                           
1.Fuzzy Self Adaptive Particle Swarm Optimization 

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                             4 / 36

http://epprjournal.ir/article-1-228-en.html


 

   NBI

Zhang, et al., 2016

 MILP 

 

Bhowmik, et al., 2016

 

                                                           
1. Normal Boundary Intersection 
2. Mixed Integer Linear Programming 

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                             5 / 36

http://epprjournal.ir/article-1-228-en.html


 

 

 

 

 

 

 

 

 

 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                             6 / 36

http://epprjournal.ir/article-1-228-en.html


 

 

 

 

      

 

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                             7 / 36

http://epprjournal.ir/article-1-228-en.html


 

. 

 

r  

r
 

t 

m  

 

  

f  
g  

 p  

  

 

r   

P(r,t) rt  

rt  

 t  

x2g(r,t) rt  

 rt
 

 

r

  r

 t 

 e

nr 

 load(t)  t

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                             8 / 36

http://epprjournal.ir/article-1-228-en.html


 

-

r tmax Revenue = SP(r).x2g r, t + rEmiss

 r

rt

 e

 nr 

 nrt

 

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                             9 / 36

http://epprjournal.ir/article-1-228-en.html


 

r

tbg(t)t

tr

rt

-

    

   

 

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            10 / 36

http://epprjournal.ir/article-1-228-en.html


 

   

r NR , RR

t

    

   t 

   r

    

 

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            11 / 36

http://epprjournal.ir/article-1-228-en.html


 

 

  

   

  MMP 

    

                                                           
1. Multi-objective Mathematical Programming 

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            12 / 36

http://epprjournal.ir/article-1-228-en.html


 

 

MMP

  P 

    P

 

 

 

    

Min   

Subject to         

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            13 / 36

http://epprjournal.ir/article-1-228-en.html


 

 ir

 

 

    

ir

r

 
 

iw i MMPM

iw

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            14 / 36

http://epprjournal.ir/article-1-228-en.html


 

rµ 

MMP

 

    

LV

MT

FCWTPV

 

                                                           
1. Low Voltage 

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            15 / 36

http://epprjournal.ir/article-1-228-en.html


 

 

 

    

MGCC

Pmax Pmin  

 Kg/MWh  

                                                           
1.Micro-grid Central Control 

      (MT) 

      (FC)

      (PV)

      (WT) 

      (BA) 

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            16 / 36

http://epprjournal.ir/article-1-228-en.html


 

    rb

SUC/SDC

rSP 

 
 

 

 

 

 

WTPV

KWh 

SUC/SDCrSP

 
rb

   MT 

   FC 

   PV 

   WT 

   BA 

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            17 / 36

http://epprjournal.ir/article-1-228-en.html


 

WTPV
 

.

    

KWKW

KW

bg(t

 
 

bg(t) 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            18 / 36

http://epprjournal.ir/article-1-228-en.html


 

  MINLP 

MILP

GAMSCPLEX Solver

 

Kg)R  )R(

                                                           
1. Mixed Integer None Linear Programming 

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            19 / 36

http://epprjournal.ir/article-1-228-en.html


 

)R(

Kg)R 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            20 / 36

http://epprjournal.ir/article-1-228-en.html


 

  Revenue ( R) 

  Emission  

  Cost ( R) 

    

 fEm 

maxEm 

P(r,t)

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            21 / 36

http://epprjournal.ir/article-1-228-en.html


 

P(r,t)

 

 

P(r,t) Time

(h) b m f w p 

      
      
      
      
      
      
      
      

      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            22 / 36

http://epprjournal.ir/article-1-228-en.html


 

 
x2g(r,t)Time (h) b m f w p 

       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            23 / 36

http://epprjournal.ir/article-1-228-en.html


 

xg(t)x2g(r,t)Time (h) b m f w p 
       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            24 / 36

http://epprjournal.ir/article-1-228-en.html


 

Load 
(t)

Xg
(t) 

x2c(r,t) Time
(h) b m f w p 

                 

        

           

        

          

        

          

           

          

            

        

        

             

           

                

            

           

        

        

        

        

        

            

        

 

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            25 / 36

http://epprjournal.ir/article-1-228-en.html


 

 

cEmiss=  

 rEmiss=  ( R) 

    

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            26 / 36

http://epprjournal.ir/article-1-228-en.html


 

    fEm

maxEm

    

    

( R)

fEM

)R( ( R)Cost  Emiss Rev ( R) 

rEmiss= cEmiss=0    fEM=   

rEmiss=     fEM=   

rEmiss=     fEM=   

 rEmiss    fEM=   

 rEmiss    fEM=   

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            27 / 36

http://epprjournal.ir/article-1-228-en.html


 

 

     

    

 ( R)maxEm  Cost ( R)  Emiss  )R( Rev 

cEmiss      maxEm= 

rEmiss=     maxEm = 

rEmiss=     maxEm = 

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            28 / 36

http://epprjournal.ir/article-1-228-en.html


 

    kg kg

Kg 

Kg

    KgKg

Kg

 Kg maxEm=

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            29 / 36

http://epprjournal.ir/article-1-228-en.html


 

    

)R(
Cost 

)R(  
Emiss Rev

)R(  

rEmiss=     

  rEmiss    
KW 

KW 
 

rEmiss=     KW 

KW 
 

     

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            30 / 36

http://epprjournal.ir/article-1-228-en.html


 

 

 

    

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            31 / 36

http://epprjournal.ir/article-1-228-en.html


 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            32 / 36

http://epprjournal.ir/article-1-228-en.html


 

    

MINLP

MILP 

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            33 / 36

http://epprjournal.ir/article-1-228-en.html


 

http://privatesectors.suna.org.ir 

http://moe.gov.ir 

Aghaei, J; Amjady, N. and  H. A. Shayanfar (2011), Multi-Objective Electricity 
Market Clearing Considering Dynamic Security by Lexicographic Optimization And 
Augmented Epsilon Constraint Method , Applied Soft Computing,11(4),pp.3846-3588
Alarcon-Rodriguez, A. D. and G. W. Ault (2010), Multi-Objective Planning of 
Distributed Energy Resources with Probabilistic Constraints , Paper presented at the 
Power and Energy Society General Meeting 2010 IEEE
Amjady, N; Aghaei, J. and H. A. Shayanfar (2009), Stochastic Multiobjective 
Market Clearing of Joint Energy And Reserves Auctions Ensuring Power System 
Security , Power Systems, IEEE Transactions on, 24(4), pp.1841-1854
Arnette, A. and C. W. Zobel (2012), An Optimization Model for Regional 
Renewable Energy Development , Renewable And Sustainable Energy Reviews, 
16(7),pp. 4606-4615  
Bansal, M; Khatod, D. K. and R. P. Saini (2014), Modeling And Optimization of 
Integrated Renewable Energy System for A Rural Site , Paper presented at the 
Optimization, Reliabilty, and Information Technology (ICROIT), 2014 International 
Conference on
Belfkira, R; Zhang, L. and G. Barakat (2011), Optimal Sizing Study of Hybrid 
Wind/PV/Diesel Power Generation Unit  , Solar Energy, 85(1), pp.100-110
Bhowmik, C; Bhowmik, S; Ray, A.  and K. M. Pandey (2016), Optimal Green 
Energy Planning for Sustainable Development: A Review, Renewable and Sustainable      
Energy Reviews  
Brown, P. D; Lopes, J. and M. A. Matos (2008), Optimization of Pumped Storage 
Capacity in An Isolated Power System with Large Renewable Penetration  , Power 
Systems, IEEE Transactions on, 23(2),pp. 523-531  
Dondi, P; Bayoumi, D; Haederli, C; Julian, D. and M. Suter (2002), Network 
Integration of Distributed Power Generation  , Journal of power sources, 106
Hafez, O. and K. Bhattacharya (2012), Optimal Planning And Design of A 
Renewable Energy Based Supply System for Microgrids, Renewable Energy, 45(0),  
pp. 7-15

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            34 / 36

http://privatesectors.suna.org.ir
http://moe.gov.ir
http://epprjournal.ir/article-1-228-en.html


 

Izadbakhsh, M; Gandomkar, M; Rezvani, A. and A. Ahmadi (2015), Short-Term 
Resource Scheduling of A Renewable Energy Based Micro Grid  , Renewable Energy, 
75(0),pp. 598-606  
Kempener, R. and P. K. a. A. Hoke (2013), Smart Grids And Renewables: A Guide 
for Effective Deployment  , Retrieved from http://www.irena.org/documentdownloads 
/publications/smart grids.pdf.
Korpaas, M; Holen, A. T. and R. Hildrum (2003), Operation And Sizing of Energy 
Storage for Wind Power Plants in A Market System  , International Journal of 
Electrical Power & Energy Systems, 25(8), pp.599-606  
Lei, J; Xin, H; Xie, J. and D. Gan (2009), Optimization of Distributed Energy 
Systems Taking into Account Energy Saving And Emission Reduction  , Paper 
presented at the Sustainable Power Generation and Supply, 2009. SUPERGEN '09. 
International Conference on  
Liao, G.-C. (2012), Solve Environmental Economic Dispatch of Smart Microgrid 
Containing Distributed Generation System  Using Chaotic Quantum Genetic 
Algorithm  , International Journal of Electrical Power & Energy Systems, 43(1),        
pp.779-787
Marzband, M; Yousefnejad, E; Sumper, A. and J. L. Domínguez-García (2016), 
Real Time Experimental Implementation of Optimum Energy Management System in 

Standalone Microgrid by Using Multi-Layer Ant Colony Optimization  , International 
Journal of Electrical Power & Energy Systems, 75,pp. 265-274.
Moghaddam, A. A; Seifi, A. and T. Niknam (2012), Multi-Operation Management 
of A Typical Micro-Grids Using Particle Swarm Optimization: A Comparative Study  
, Renewable and Sustainable Energy Reviews, 16(2), pp.1268-1281
Moghaddam, A. A; Seifi, A; Niknam, T. and M. R. Alizadeh Pahlavani (2011) ,    
Multi-Objective Operation Management of A Renewable Micro-Grid with Back-up 

Micro-Turbine/Fuel Cell/Battery Hybrid Power Source ,Energy,36(11),pp.6490-6507
Mohamed, F. A. and H. N. Koivo (2007),  Online Management of Microgrid with 
Battery Storage Using Multiobjective Optimization  , Paper presented at the Power 
Engineering, Energy and Electrical Drives, 2007. POWERENG 2007. International 
Conference on
Norouzi, M. R; Ahmadi, A; Esmaeel Nezhad, A. and A. Ghaedi (2014 b), Mixed 
Integer Programming of Multi-Objective Security-Constrained Hydro/Thermal Unit 
Commitment  , Renewable and Sustainable Energy Reviews, 29, 911-923
Norouzi, M. R., Ahmadi, A., Sharaf, A. M., and A. Esmaeel Nezhad (2014 a), 
Short-Term Environmental/Economic Hydrothermal Scheduling , Electric Power 

Systems Research, 116,pp. 117-127

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

                            35 / 36

http://www.irena.org/documentdownloads
http://epprjournal.ir/article-1-228-en.html


 

Rezvani, A; Gandomkar, M; Izadbakhsh, M. and A. Ahmadi (2015), 
Environmental/Economic Scheduling of A Micro-Grid with Renewable Energy 

Resources  , Journal of Cleaner Production, 87(0), pp.216-226
Ricalde, L. J; Ordoñez, E; Gamez, M. and E. N. Sanchez (2011)  Design of A 
Smartgrid Management System with Renewable Energy Generation  , Paper presented 
at the Computational Intelligence Applications In Smart Grid (CIASG 2011  (IEEE     
Symposium on
Sharafi, M. and T. Y. Elmekkawy (2014), Multi-objective Optimal Design of 
Hybrid Renewable Energy Systems Using PSO-simulation Based Approach , 
Renewable Energy, 68(0),pp. 67-79
Tayyar, S. G; Roy, D. and S. Ghaderi (2013), Economic Environmental And Social 
Responsible Supply Chain Design Using Differential Evolution Multi-Objective 
Algorithm , Paper presented at the 2013 IEEE International Conference on Industrial 
Engineering and Engineering Management
Yang, Z; Wu, R; Yang, J; Long, K. and P. You (2016), Economical Operation of 
Microgrid with Various Devices Via Distributed Optimization , IEEE Transactions on 
smart grid, 7(2),pp. 857-867  
Zhang, D; Evangelisti, S; Lettieri, P. and L. G. Papageorgiou (2016), Economic 
And Environmental Scheduling of Smart Homes with Microgrid: DER Operation And 
Electrical Tasks  , Energy Conversion and Management, 110, pp.113-124  
Zhao, B; Shi, Y; Dong, X; Luan, W. and J. Bornemann (2014), Short-Term 
Operation Scheduling in Renewable-Powered Microgrids: A Duality-Based Approach  
, IEEE Transactions on Sustainable Energy, 5(1),pp. 209-217
Zhao, B; Zhang, X; Li, P; Wang, K; Xue, M. and C. Wang (2014), Optimal Sizing, 
Operating Strategy And Operational Experience of A Stand-Alone Microgrid on 
Dongfushan Island  , Applied Energy, 113, pp.1656-1666
Zhe, S; Yonggang, P. and W. Wei (2014, 6-11 July 2014), Optimal Sizing of DGs 
And Storage for Microgrid with Interruptible Load Using Improved NSGA-II  , Paper 
presented at the Evolutionary Computation (CEC), 2014 IEEE Congress on

 [
 D

ow
nl

oa
de

d 
fr

om
 e

pp
rj

ou
rn

al
.ir

 o
n 

20
25

-1
0-

16
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            36 / 36

http://epprjournal.ir/article-1-228-en.html
http://www.tcpdf.org

