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ABSTRACT 

 

 

 

 

Power system scheduling problems like unit commitment and power dispatch 

methods have a vital role in the operation of electric power industry. Nowadays, global 

electricity consumption is growing rapidly while the supply of fossil fuels is dwindling 

and the concern about global warming is increasing. Therefore, power utilities are 

being forced to use hybrid power systems that consist of both conventional and 

renewable generation units. Optimum scheduling of such hybrid systems with Energy 

Storage Facilities (ESF) can ensure a consistent level of renewable power penetration 

throughout the operation periods, and thus, an economic, clean and energy efficient 

power generation can be achieved. Modelling of power system scheduling for hybrid 

power systems with ESF, optimization of such system’s scheduling and applications 

of scheduling under different scenarios are the main scopes of this thesis. The 

importance and applicability of this research are analyzed and illustrated by MATLAB 

simulations with the aid of suitable algorithms using the data of several hybrid test 

systems. It is shown that the proposed scheduling models led to effective utilization of 

the available resources resulting in significant savings in operation cost and reduction 

in pollutants emissions, etc. The proposed power dispatches on a hybrid system using 

IEEE-30 test bus data shows that more than 30% of fuel costs, pollutants emissions 

and transmission losses can be reduced with 30% renewable penetration. Moreover, 

more than 10% saving in fossil fuel utilization and above 50% pollutants emissions 

can be achieved if the proposed approach is applied to energy efficient power 

generation method with 15% of renewable penetration. This research will help the 

power utilities to use available energy resources effectively and encourage them to 

increase the utilization of green energy. 
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ABSTRAK 

 

 

 

 

Masalah sistem kuasa penjadualan seperti kaedah unit komitmen dan kuasa 

penghantaran memainkan peranan penting dalam industry operasi kuasa elektrik. Kini, 

penggunaan tenaga elektrik secara globalnya telah berkembang dengan begitu pesat 

malah bekalan bahan api fosil semakin berkurangan dan peningkatan kebimbangan 

mengenai pemanasan global semakin meningkat. Oleh itu, utiliti kuasa digesa 

menggunakan sistem kuasa hibrid yang terdiri daripada kedua-dua kaedah 

konvensional dan unit generasi yang boleh diperbaharui. Penjadualan optimum sistem 

hibrid dengan Kemudahan Simpanan Tenaga (ESF) boleh memastikan tahap kadar 

penembusan kuasa boleh diperbaharui yang konsisten sepanjang tempoh operasi 

justeru penjanaan tenaga yang ekonomik, bersih dan cekap tenaga boleh dicapai. 

Pemodelan sistem kuasa penjadualan untuk sistem hibrid dengan ESF, 

pengoptimuman penjadualan sistem berkenaan dan aplikasi penjadualan dalam 

pelbagai senario adalah skop utama tesis ini. Kepentingan dan kesesuaian kajian ini 

dianalisis dan diilustrasikan dengan menggunakan simulasi MATLAB dengan bantuan 

algoritma yang sesuai dengan menggunakan data daripada beberapa ujian sistem 

hibrid. Ini menunjukkan bahawa cadangan model penjadualan membawa kepada 

penggunaan sumber sedia ada yang berkesan seterusnya menyebabkan penjimatan 

yang ketara dalam kos operasi dan pengurangan dalam pelepasan bahan pencemar. 

Cadangan penghantaran kuasa pada sistem hibrid menggunakan ujian data bas IEEE-

30 menunjukkan lebih 30% kos bahan api, pelepasan bahan pencemar dan kehilangan 

penghantaran boleh dikurangkan dengan 30% kadar penembusan boleh diperbaharui. 

Selain itu, lebih daripada 10% penjimatan dalam penggunaan bahan api fosil dan lebih 

50% pelepasan bahan pencemar boleh dicapai jika pendekatan yang dicadangkan 

digunakan sebagai kaedah penjanaan kuasa tenaga cekap dengan 15% kadar 

penembusan boleh diperbaharui. Kajian ini akan membantu utiliti kuasa untuk 

menggunakan sumber tenaga sedia ada dan menggalakkan penambahan penggunaan 

tenaga hijau.  
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CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

 

1.1 Background  

 

 

For current and future economic and social needs, the optimal use of 

conventional and renewable energy resources is essential in order to minimize the 

lifecycle costs of generation units as well as the environmental impacts. Proper power 

system scheduling helps to utilize the energy resources in an optimal manner. The 

scheduling procedure of power stations involves two steps: the first step is called unit 

commitment (UC) while the latter is known as power dispatch (PD).  It is not 

economical and reliable to run all the available generating units all the time. Instead 

only the units of a plant that should operate to meet a particular load demand are 

selected, and the selection process is known as unit commitment. However, the power 

dispatch problem attempts to produce optimal outputs from the committed units 

corresponding to the demand without violating the unit or the system constraints [1-

3]. Optimal UC and PD problems schedule the generation units in the most efficient, 

economical and environmental friendly manner in order to meet the forecasted 

demand.  

 

 

Due to the population growth and increasing industrialization, urbanization, 

modernization and income growth, the global electricity consumption is expected to 

continue to increase significantly in years to come. According to the international 

energy outlook 2013 by the US Energy Information Administration (EIA), the current 

global primary energy demand is 546.8 Quadribillion Btu (546.8x1015 Btu) and is 

projected to reach almost 820 Quadribillion Btu by 2040 [4]. It is expected that the 



2 

 

global consumption of electrical energy will be doubled in the next 15-20 years [5]. 

Figure 1.1 shows the expected global electrical energy consumption growth from 

2010- 2040. At present, fossil fuels like coal, oil and natural gas contribute 

approximately 80% of the global primary energy needs [6]. Reserves of these fuels are 

decreasing rapidly and projected depletion times for coal, natural gas and oil reserves 

are estimated as 103, 33 and 31 years, respectively [7]. The increased dependence on 

fossil fuels is resulting in severe damage to the environment. Due to the effect of 

pollutants from the fossil fuel burning plants, millions of people are facing health 

disease and many people die annually worldwide [8]. 

 

 

 

Figure 1.1 Global electrical energy consumption growth during 2010-2040 [9]. 

 

 

A rapid rise in global temperature has occurred in the 21st century due to the 

increase in the concentration of greenhouse gases (GHG) in the atmosphere. In 2011, 

global CO2 emission reached more than 31.6 gigatonnes with an increase of 3.2% on 

2010 levels and coal-fired power plants accounted for about 43% of this emission [10]. 

Approximately 960 kg/MWh of CO2, 6 kg/MWh of SO2 and 2.6 kg/MWh of NOx are 

the quantities of the main pollutants emitted during the generation of electricity from 

coal fired power plants [11]. CO2 contributes the highest proportion of greenhouse 
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effect mainly due to its higher concentration in the atmosphere. The upper safe limit 

of CO2 concentration is suggested to be 350 parts per million (ppm) so as not to harm 

the environment whereas CO2 level exceeding 450 ppm is expected to cause severe 

damage to the environment [12]. In May 2013, the global CO2 concentration reached 

almost 400 ppm and its current growth rate is more than 2 ppm/year [13]. It is projected 

that doubling of the CO2 concentration from the current value will cause an increase 

in global temperature of 1.5oC to 3oC [14]. Rapid depletion of fossil fuel reserve, 

awareness on carbon footprint and effect of global warming have thus forced a policy 

of accelerated utilization of renewable energy sources (RES) for electricity generation. 

  

 

Electricity production using RES is thus growing rapidly across the world. 

Global renewable power generation in 2011 reached 4540 Tetra-Watthour (TWh) and 

is expected to become 6400 TWh within the next 5 years with a growth rate of 5.8% 

per year [15]. Presently, about half of the newly added power generation capacities use 

the renewable power technologies [16]. If the current developments in renewable 

industry continue, then a major share of global electricity production in the future 

would be supplied by the renewable power technologies. In order to ensure high 

penetration to grids, power generation with intermittent renewable resources require 

back-up or storage facilities. Production and storage of renewable energy at times 

when there would be a surplus of its availability or at off-peak hours and the reuse of 

such stored energy during its unavailable periods help to utilize RES more effectively. 

Energy storage facilities (ESF) guarantee reliable power management for hybrid power 

plants [17, 18]. The current global storage capacities have exceeded 127.9 GW. 

Pumped hydro storage (PHS) facilities alone account for 95% of the storage capacities 

[19, 20]. Batteries, flywheels, compressed air and super capacitors, etc. are some of 

the other technologies used for energy storage. RES and ESF based power production 

can play an important role in the installation of hybrid energy systems especially in 

remote areas where the grid extension and fuel transportation are costly due to the 

remoteness of the location. The supplementary contribution of RES  and ESF based 

power to conventional power generating systems can help to meet the increasing load 

demands under varying natural conditions with  reduced overall lifecycle costs and 

pollutants emissions [18, 21, 22]. 
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In the early scheduling problems, only fossil fuel based thermal units were 

considered [1]. Hence, the modelling and formulation of thermal units based 

scheduling problems were well studied and analyzed. However, the dwindling supplies 

of fossil fuels and rapid growth in renewable energy technologies have forced the 

modification of the scheduling problems to consider renewable power generation units 

along with thermal units. Such modified approach helped to achieve economic and 

environmental benefits from power stations. Meanwhile, the proper utilization of 

renewable resources without energy storage facilities are not easy due to their 

uncertainty and variation even when there is high potential of renewable energy. 

Currently, energy storage technologies and renewable power generation methods are 

being developed and widely used for clean and economic power production. In such 

applications, the renewable generation and energy storage systems are effectively 

interconnected with the existing power plants. Hence, a novel approach for power 

system scheduling is mandatory in such interconnected plants in order to operate 

storage and renewable power units effectively along with the thermal units. 

 

 

The modelling and analysis of scheduling problems for hybrid power plants 

that consist of thermal, renewable and storage based units under various conditions are 

the main contribution of this research work. Moreover, the importance of co-

generation and tri-generation is also increasing nowadays, since these are more energy 

efficient power generation methods compared to the conventional power generation 

systems. Optimum power dispatches for co-generation and tri-generation based 

thermal units with RES and ESF based units are also formulated and analyzed in this 

research. The proposed scheduling methods are analyzed using MATLAB simulations. 

Dynamic programming approach is used to investigate the proposed UC problem 

while sequential quadratic programming (SQP) and genetic and sequential quadratic 

programming (GA-SQP) based hybrid algorithms are used to study the proposed PD 

problems. Sequential quadratic programming algorithm based optimization is the best 

method to find local optimum results [23]. However, SQP is not preferred to find the 

global minimum solution since it is a gradient dependent method and is sensitive to 

the initial points. Hence, for the optimization of objective functions that contain more 

complicated terms such as exponential and complex functions, etc., a GA-SQP hybrid 

algorithm is used for finding global minimum values. In GA-SQP algorithm, the 
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optimum results of GA is used as the initial points to SQP and thereby SQP acts as 

tuner algorithm to the GA based optimization results. IEEE 30 bus test system as well 

as other test systems which are used to demonstrate the scheduling models are 

modified in order to interconnect the RES and ESF based units. The data of these 

modified test systems are used here to illustrate the proposed scheduling problems for 

hybrid power plants with thermal, RES and ESF units. 

 

 

 

 

1.2 Objectives 

 

 

The main goal of this research work is to present a clean, efficient and 

economic power plant scheduling for hybrid power plants consisting of thermal, 

renewable and energy storage based generation units. The modelling and formulation 

of power plant scheduling like unit commitment and power dispatch in the presence of 

renewable energy and energy storage facilities are the objectives considered in this 

work. The analysis carried out here is for various scenarios that encourage an 

environmental friendly and optimal fuel utilization in power generation schedules 

while supplying customer’s power demand. The main objectives of this work can be 

enumerated as: 

 

 

1. To model power system scheduling such as power dispatch and unit    

commitment issues in the presence of renewable energy and energy storage    

facilities. 

2. To formulate optimum scheduling problems for conventional, cogeneration     

and tri-generation based thermal units along with the RES and ESF units. 

3. To analyze the benefits of proper scheduling such as savings or reduction in  

generation cost, pollutants emissions and transmission loss, etc., in hybrid  

power plant consisting of thermal, RES and ESF units under various 

conditions. 

4. To prove that the efficient use of RES and ESF in hybrid power plants help to 

achieve the most economical, and reliable power operation scheduling with 

reduced pollutants emissions.  



6 

 

 

 

 

 

1.3  Scope and Contributions 

 

 

Electricity demand is increasing rapidly. Meanwhile billions of people still lack 

electricity for their primary needs. The vast use of fossil fuels for electricity generation 

decreases their reserves and increases their harmful environmental effects.  Most of 

the countries have now implemented emission trading policies to limit the pollutants 

emissions from the thermal power plants. The awareness on carbon footprint and 

dwindling supply of fossil fuels has encouraged the electrical power utilities to 

increase the utilization of renewable energy resources and to install hybrid power 

systems consisting of both conventional and renewable based power generation units. 

Energy storage facilities are essential in such hybrid power plants in order to ensure 

proper renewable power penetration levels to the grid. Rapid advances in renewable 

energy and energy storage technologies thus increase the needs and role of optimum 

operation policies for such hybrid power plants which can thus help to provide a major 

part of electricity demand in the future. 

 

 

 Mathematical modellings and formulations of power scheduling problems in 

the presence of renewable energy and energy storage facilities, optimization of such 

power system scheduling, application of scheduling under different scenarios and 

modification of scheduling algorithm are the contributions of this research. Unit 

commitment and power dispatch problems in the presence of renewable energy and 

energy storage facilities is firstly introduced in this research. Hence, this work has a 

vast scope to fulfill both national and international interests for clean, economic and 

reliable electricity generation methods. The future lies with energy efficient power 

generation and utilization. Therefore, the modelling of scheduling problems in this 

research are also extended to the energy efficient generation methods like co-

generation and tri-generation. Hence, the scope of this research is not only limited in 

the scheduling of generation units for providing clean and economic power generation 

but also in scheduling energy efficient generations. The following optimum scheduling 
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problems for hybrid power plants in presence of renewable energy and energy storage 

facilities are formulated and analyzed in this research. 

 

 

1. Unit commitment problem  

2. Economic dispatch problem 

3. Environmental friendly power dispatch issue 

4. Economic and environmental power dispatch method 

5. Power dispatch with minimum transmission loss approach 

6. Emission constrained economic dispatch method 

7. Power dispatch at multi-fuel cogeneration plants 

8. Clean and energy efficient dispatch by tri-generation, etc. 

 

 

 

 

1.4 Thesis Outline 

 

 

The remaining chapters of the thesis are organized as follows: 

 

 

CHAPTER 2 gives a comprehensive review on previous researches and 

literatures related to this research topic. It includes the review on unit commitment and 

power dispatch problems, their solution methods and the algorithm used to solve the 

scheduling problems,  pollutants emission from conventional plants, global renewable 

and storage potential, etc.  

 

 

Methodology of the research is explained in detail in CHAPTER 3. It includes 

the criteria for the selection of renewable resources and formulation of actual demand 

supplied by thermal generation units with renewable and storage power. The modelling 

of scheduling problems like optimum unit commitment, power dispatch and energy 

efficient dispatch for various scenarios are explained and discussed in this chapter as 

well.  
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CHAPTER 4 discusses simulation and analysis of optimum unit commitment 

problem for hybrid power plant consisting of thermal, RES and ESF based generation 

units. 

 

 

Simulation and analysis of optimum dispatch problems such as economic 

dispatch, environmental friendly dispatch, economic environmental dispatch as well 

as economic and environmental dispatch with minimum transmission loss are 

investigated and reported in CHAPTER 5. 

 

 

The importance of the emission constrained economic dispatch (ECED) and a 

case study on ECED optimization are discussed in CHAPTER 6. MATLAB 

simulations of this optimization are carried out using the SQP and hybrid GA-SQP 

methods. Their results are compared and analyzed in this chapter as well. 

 

 

CHAPTER 7 explains energy efficient generation methods such as tri-

generation and co-generation for hybrid plants in the presence of renewable energy 

and energy storage facilities. Simulation and analysis of optimal power scheduling for 

the proposed energy efficient generation methods are also explained and discussed in 

this chapter. 

 

CHAPTER 8 discusses the conclusions and scope of future work of this 

research.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



117 

 

 

 

 

 

 

REFERENCES 

 

 

 

 

1. Wood, A. J. and  Wollenberg, B. F. Power generation operation and control. 

John Wiley & Sons. 2002. 

2. Saadat, H. Power system analysis. 2 ed. USA: McGraw-Hill. 2002. 

3. Afandi, A.N. and Miyauchi, H. Improved artificial bee colony algorithm 

considering harvest season for computing economic dispatch on power system. 

IEEJ Transactions on Electrical and Electronic Engineering, 2014, 9(3): 251-

257. 

4. EIA. International energy outlook 2013. US Energy Information 

Administration: 2013. 

5. Pavlović, T. M., Radonjić I. S., Milosavljević, D. D. and Pantić, L. S. A review 

of concentrating solar power plants in the world and their potential use in Serbia. 

Renewable and Sustainable Energy Reviews, 2012, 16(6): 3891-3902. 

6.  Saidur, R., Abdelaziz, E. A., Demirbas, A., Hossain, M. S. and Mekhilef, S. A 

review on biomass as a fuel for boilers. Renewable and Sustainable Energy 

Reviews, 2011, 15(5): 2262-2289. 

7. Shafiee, S. and Topal, E. When will fossil fuel reserves be diminished? Energy 

Policy. 2009, 37(1): 181-189. 

8. Polya, G., Pollutants from coal-based electricity generation kill 170,000 people 

annually.  Greenblog: 2008. 

9. Pazheri, F. R., Othman, M. F. and Malik, N. H. A review on global renewable 

electricity scenario. Renewable and Sustainable Energy Reviews, 2014, 31: 835-

845. 

10. Dhillon, R. S. and von Wuehlisch, G. Mitigation of global warming through 

renewable biomass. Biomass and Bioenergy, 2013, 48: 75-89. 

11.  Akorede, M. F., Hizam, H. and Pouresmaeil, E. Distributed energy resources and 

benefits to the environment. Renewable and Sustainable Energy Reviews, 

2010,14(2): 724-734. 

User
Text Box



118 

 

12.  Hansen, J., Sato, M., Kharecha, P., Beerling, D., Berner, R., Masson-Delmotte 

V, et al. Target Atmospheric CO2: Where should humanity aim? The Open 

Atmospheric Science Journal, 2008, 2: 217-231. 

13. Sweet, B. Global CO2 concentration reaches 400 parts per million. IEEE 

Spectrum, 2013. 

14. Orlowski, A. More and more likely that double CO2 means <2°C: New study. 

The Register; 2013. 

15. IEA. Medium-term renewable energy market report 2012. International Energy 

Agency Report: 2012. 

16.  IRENA. Renewable power generation costs in 2012: An overview. International 

Renewable Energy Agency Report: 2013. 

17.  Denholm, P., Ela, E., Kirby, B. and Milligan, M. The Role of Energy Storage 

with Renewable Electricity Generation. National renewable Energy Laboratery 

(Technical Report NREL/TP-6A2-47187): 2010. 

18. Pazheri, F. R., Othman, M. F., Malik, N. H. and Al-Ammar, E. A. Pollution 

emission reduction with minimum transmission loss in power dispatch including 

renewable energy and energy storage. International Review of Electrical 

Engineering, 2012,7(5): 5769-5778. 

19.    SETIS. Electricity storage in the power sector. The European Commission's 

Joint Research Centre: 2011. 

20. IEA-ETSAP-IRENA. Electricity storage technology brief. International R

 enewable Energy Agency: 2012. 

21. Nema, P., Nema, R. K. and Rangnekar, S. A current and future state of art 

development of hybrid energy system using wind and PV-solar: A review. 

Renewable and Sustainable Energy Reviews, 2009, 13(8): 2096-2103. 

22. Pazheri, F. R., Othman, M. F., Malik, N. H. and Al-Arainy, A. A. Optimization 

of pollution emission in power dispatch including renewable energy and energy 

storage. Research Journal of Applied Sciences, Engineering and Technology. 

2012, 4(23): 5149-5156. 

23. Khan, Y, Pazheri, F. R., Malik, N. H., Al-Arainy,  A. A. and Qureshi, M. I. Novel 

approach of estimating grounding pit optimum dimensions in high resistivity 

soils. Electric Power Systems Research, 2012, 92: 145-154. 

24. Kothari, D. P. and Nagrath, I. J. Modern power system analysis. 4 ed. New Delhi: 

Tata McGraw Hill Education Private Limited. 2012. 



119 

 

25. Gent, M. R. and Lamont, J. W. Minimum-emission dispatch. IEEE Transactions 

on Power Apparatus and Systems, 1971, PAS-90(6): 2650-2660. 

26. Abido, M. A. A novel multiobjective evolutionary algorithm for 

environmental/economic power dispatch. Electric Power Systems Research, 

2003, 65(1): 71-81. 

27. Chen, P. H., Kuo, C. C. Economic-emission load dispatch by refined particle 

swarm optimization and interactive bi-objective programming. International 

Review of Electrical Engineering (IREE), 2011, 6(5): 2584-2595. 

28.  Xian, L.and Xu, W. Minimum emission dispatch constrained by stochastic wind 

power availability and cost. IEEE Transactions on Power Systems, 2010, 25(3): 

1705-1713. 

29.  Kumarappan, N. and Mohan, M. R. Lambda based minimum emission dispatch 

using hybrid genetic algorithm for utility system.  Transmission and Distribution 

Conference and Exposition, 2003 IEEE PES2003.  736-741. 

30.  Yong-Lin, H. and Wee, W. G. A hierarchical system for economic dispatch with 

environmental constraints. IEEE Transactions on Power Systems, 1994, 9(2): 

1076-1082. 

31. Brini, S., Abdallah, H. H. and Ouali, A. Economic dispatch forpower system 

include wind and solar thermal energy. Leonardo Journal of Sciences, 2009: 

204-220. 

32. Le, X. and Ilic, M. D. Model predictive economic/environmental dispatch of 

power systems with intermittent resources.  Power & Energy Society General 

Meeting, 2009 PES '09 IEEE2009. 1-6. 

33.  Amjady, N. and Nasiri-Rad, H. Economic dispatch using an efficient real-coded 

genetic algorithm. IET Generation, Transmission & Distribution, 2009, 3(3): 

266-278. 

34. Al-Awami, A. T., Sortomme, E. and El-Sharkawi, M. A. Optimizing 

economic/environmental dispatch with wind and thermal units.  Power & 

Energy Society General Meeting, 2009 PES '09 IEEE. 2009. 1-6. 

35. Chen, Y. M. and Wang, W. S. A particle swarm approach to solve 

environmental/economic dispatch problem. International Journal of Industrial 

Engineering Computations,  2010, (1): 157-72. 



120 

 

36.  Anderson,  D. and Leach, M. Harvesting and redistributing renewable energy: 

on the role of gas and electricity grids to overcome intermittency through the 

generation and storage of hydrogen. Energy Policy, 2004, 32(14): 1603-1614. 

37.  Ghadimi N, Jalili A, Ghadimi R. Optimum allocation of distributed generation 

based on multi objective function with genetic algorithm. J Basic Appl Sci Res, 

2012, 2(1): 185-191. 

38. Abido, M. and Al-Ali, N. Multi-objective optimal power flow using differential 

evolution. Arabian Journal for Science and Engineering, 2012, 37(4): 991-1005. 

39. Rahman S, de Castro A. Environmental impacts of electricity generation: a 

global perspective. IEEE Transactions on Energy Conversion, 1995, 10(2): 307-

314. 

40. Palanichamy C, Babu NS. Day-night weather-based economic power dispatch. 

IEEE Transactions on Power Systems, 2002, 17(2): 469-475. 

41. Zatirostami A. Air Pollution Analysis Resulted From Energy Part. J Basic Appl 

Sci Res, 2011, 1(7): 661-666. 

42.  Kennedy, T., Hoyt, S. M. and Buchmeier, F. A. Intermediate range fuel dispatch. 

IEEE Transactions on Power Apparatus and Systems, 1983, PAS-102(7):1979-

1985. 

43. Basu, M. A simulated annealing-based goal-attainment method for economic 

emission load dispatch of fixed head hydrothermal power systems. International 

Journal of Electrical Power & Energy Systems, 2005, 27(2): 147-153. 

44. Gopalakrishnan, R. and Krishnan, A. A novel combined economic and emission 

dispatch problem solving technique using non-dominated ranked genetic 

algorithm. European Journal of Scientific Research, 2011, 64(1): 141-151. 

45. Hemamalini, S. and Simon, S. P. Dynamic economic dispatch using artificial 

immune system for units with valve-point effect. International Journal of 

Electrical Power & Energy Systems, 2011, 33(4): 868-874. 

46. Walters DC, Sheble GB. Genetic algorithm solution of economic dispatch with 

valve point loading. Power Systems, IEEE Transactions on. 1993;8:1325-1332. 

47. Özyön, S., Durmuş, B., Yaşar, C., Temurtaş, H. and Kuvat, G. Solution to Non-

Convex Economic Power Dispatch Problems with Generator Constraints by 

Charged System Search Algorithm. International Review of Electrical 

Engineering, 2012, 7(5): 5840-853. 



121 

 

48. Piperagkas, G. S., Anastasiadis, A. G. and Hatziargyriou, N. D. Stochastic PSO-

based heat and power dispatch under environmental constraints incorporating 

CHP and wind power units. Electric Power Systems Research, 2011, 81(1): 209-

218. 

49.  Pazheri, F. R., Othman, M. F., Malik, N. H. and Safoora O. K. Economic and 

environmental dispatch at high potential renewable area with renewable storage. 

International Journal of Environmental Science and Development, 2012, 3(2): 

177-182. 

50.  Chicco, G. and Mancarella, P. Assessment of the greenhouse gas emissions from 

cogeneration and trigeneration systems. Part I: models and indicators. Energy, 

2008, 33(3): 410-417. 

51.  Chicco G, Mancarella P. From cogeneration to trigeneration: profitable 

alternatives in a competitive market. IEEE Transactions on Energy Conversion, 

2006, 21(1): 265-272. 

52. Rosen, M. A., Le,  M. N. and Dincer, I. Efficiency analysis of a cogeneration 

and district energy system. Applied Thermal Engineering, 2005,25(1): 147-159. 

53.  Kamate, S. and Gangavati, P. Exergy analysis of cogeneration power plants in 

sugar industries. Applied Thermal Engineering, 2009, 29(5): 1187-1194. 

54.  Raghu Ram, J. and, Banerjee, R. Energy and cogeneration targeting for a sugar 

factory. Applied Thermal Engineering, 2003, 23(12): 1567-1575. 

55.  Mbohwa, C. Bagasse energy cogeneration potential in the Zimbabwean sugar 

industry. Renewable energy, 2003, 28(2): 191-204. 

56.  Pazheri, F. R., Kaneesamkandi Z. M. and Othman, M. F. Bagasse saving and 

emission reduction in power dispatch at sugar factory by co-generation and solar 

energy. IEEE International Power Engineering and Optimization Conference 

(PEOCO2012) 2012. 407-410. 

57.  Kavvadias, K.C. and Maroulis, Z. B. Multi-objective optimization of a 

trigeneration plant. Energy Policy, 2010, 38(2): 945-954. 

58. Chicco, G. and Mancarella, P. Trigeneration primary energy saving evaluation 

for energy planning and policy development. Energy Policy, 2007, 35(12):6132-

6144. 

59.  Costa, A., Paris, J., Towers, M. and Browne, T. Economics of trigeneration in a 

kraft pulp mill for enhanced energy efficiency and reduced GHG emissions. 

Energy 2007,32(4): 474-481. 



122 

 

60.  Pazheri, F. R., Othman, M. F., Kaneesamkandi Z. and Malik, N. H. 

Environmental friendly power dispatch at sugar plant with optimum bagasse 

utilization. Environmental Engineering and Management Journal, (accepted). 

61. Hernández-Santoyo, J. and Sánchez-Cifuentes, A. Trigeneration: an alternative 

for energy savings. Applied Energy, 2003, 76(13): 219-227. 

62.  Huang, S. H., Bin-Kwie, C., Chu, W. C. and Wei-Jen,  L. Optimal operation 

strategy for cogeneration power plants.  Industry Applications Conference, IEEE 

2004 39th IAS Annual Meeting Conference Record of the 2004. 2057-2062. 

63.  Gunkel, D., Hess, T. and Schegner, P. Optimal scheduling of decentralized co-

generation plants in micro-grids. IEEE 2012 Power and Energy Society General 

Meeting, 2012. 1-7. 

64.  Alardhi, M., Hannam, R. G. and Labib, A. W. Preventive maintenance 

scheduling for multi-cogeneration plants with production constraints. Journal of 

Quality in Maintenance Engineering, 2007, 13(3): 276 -292. 

65.  Jayasekara, S., Halgamuge, S. K., Attalage, R. A. and Rajarathne, R. Optimum 

sizing and tracking of combined cooling heating and power systems for bulk 

energy consumers. Applied Energy, 2014, 118: 124-134. 

66.  Pazheri, F. R., Othman, M. F.and Malik N. H.  Efficient and environmental 

friendly power dispatch by tri-generation. Fifth International conference on 

Intelligent Systems, Modelling and Simulation. Langkawi, Malaysia 2014. 

67.  Padhy, N.P. Unit commitment-a bibliographical survey. IEEE Transactions on 

Power Systems, 2004, 19(2): 1196-1205. 

68.  Ouyang, Z. and Shahidehpour, S. M. An intelligent dynamic programming for 

unit commitment application. IEEE Transactions on Power Systems, 1991, 6(3): 

1203-1209. 

69.  Finardi, E. and da Silva, E. Unit commitment of single hydroelectric plant. 

Electric power systems research, 2005,75(2): 116-123. 

70. Virmani, S., Adrian, E. C., Imhof, K. and Mukherjee, S. Implementation of a 

Lagrangian relaxation based unit commitment problem IEEE Transactions on 

Power Systems, 1989, 4(4): 1373-1380. 

71.  Cheng, C-P, Liu, C-W and Liu, C-C. Unit commitment by Lagrangian relaxation 

and genetic algorithms. IEEE Transactions on Power Systems, 2000, 15(2): 707-

714. 



123 

 

72.  Rajan, C. C. A. and Mohan, M. An evolutionary programming-based tabu 

search method for solving the unit commitment problem. IEEE Transactions on 

Power Systems, 2004, 19(1): 577-85. 

73.  Rajan, C. A., Mohan, M. and Manivannan, K. Neural-based tabu search method 

for solving unit commitment problem. IEE Proceedings-Generation, 

Transmission and Distribution, 2003, 150(4): 469-474. 

74. Sun, L., Zhang, Y. and Jiang, C. A matrix real-coded genetic algorithm to the 

unit commitment problem. Electric power systems research, 2006,76(9):716-

728. 

75. Logenthiran, T. and Srinivasan, D. Particle swarm optimization for unit 

commitment problem.  IEEE 11th International Conference on Probabilistic 

Methods Applied to Power Systems (PMAPS). 2010. 642-647. 

76. Ting, T, Rao, M. and Loo, C. A novel approach for unit commitment problem 

via an effective hybrid particle swarm optimization. IEEE Transactions on 

Power Systems, 2006, 21(1): 411-418. 

77. Jasmin, E., Ahamed, T. I., Raj, V. Reinforcement Learning solution for Unit 

Commitment Problem through pursuit method.  International Conference on 

Advances in Computing, Control, & Telecommunication Technologies. 2009.  

324-327. 

78. Imthias Ahmed, T, Pazheri, F. R., Jasmin, E. Reinforcement Learning solution 

for economic scheduling with stochastic cost function. 2011 IEEE Recent 

Advances in Intelligent Computational Systems (RAICS). 2011. 437-440. 

79. Simopoulos, D. N., Kavatza, S. D. and Vournas, C. D. Unit commitment by an 

enhanced simulated annealing algorithm. IEEE Transactions on Power Systems, 

2006, 21(1):68-76. 

80. Constantinescu, E. M., Zavala, V. M., Rocklin, M., Lee, S. AND Anitescu, M. 

A computational framework for uncertainty quantification and stochastic 

optimization in unit commitment with wind power generation. IEEE 

Transactions on Power Systems, 2011, 26(1): 431-441. 

81. Chen, C-L. Optimal wind–thermal generating unit commitment. IEEE 

Transactions on Energy Conversion, 2008, 23(1):273-280. 

82. Catalao, J., Mariano, S., Mendes, V., Ferreira, L. A practical approach for profit-

based unit commitment with emission limitations. International Journal of 

Electrical Power & Energy Systems, 2010, 32(3): 218-224. 



124 

 

83. Chowdhury, B. H. and Rahman, S. A review of recent advances in economic 

dispatch. IEEE Transactions on Power Systems, 1990, 5(4):1248-1259. 

84. Jasmin, E. A., Imthias Ahamed T. P. and Jagathy Raj V. P. Reinforcement 

learning approaches to economic dispatch problem. International Journal of 

Electrical Power & Energy Systems, 2011,33(4):836-845. 

85. Su, C-T, Lin, C-T. New approach with a Hopfield modeling framework to 

economic dispatch IEEE Transactions on Power Systems, 2000,15(2): 541-545. 

86. Mandala, M, Gupta, C. Combined economic emission dispatch based 

transmission congestion management under deregulated electricity market. 

IEEE International Conference on: Computing, Electronics and Electrical 

Technologies (ICCEET). 2012. 122-127. 

87. Panigrahi, B., Ravikumar Pandi, V. and Das, S. Adaptive particle swarm 

optimization approach for static and dynamic economic load dispatch. Energy 

conversion and management. 2008, 49(6):1407-1415. 

88.  Liang, Z-X and Glover, J. D. A zoom feature for a dynamic programming 

solution to economic dispatch including transmission losses. IEEE Transactions 

on Power Systems, 1992,7(2):544-550. 

89.  Wong, K. and Fung, C. Simulated annealing based economic dispatch algorithm.  

IEE Proceedings C Generation, Transmission and Distribution. 1993. 509-515. 

90. Wong, K. P. and Wong, Y. W. Genetic and genetic/simulated-annealing 

approaches to economic dispatch. IEE Proceedings Generation, Transmission 

and Distribution. 1994. 507-513.  

91. Chiang, C-L. Genetic-based algorithm for power economic load dispatch. IET 

Generation, Transmission & Distribution, 2007, 1(2):261-269. 

92. Sinha, N., Chakrabarti, R. and Chattopadhyay, P. Evolutionary programming 

techniques for economic load dispatch. IEEE Transactions on Evolutionary 

Computation, 2003, 7(1): 83-94. 

93. Abido, M. Multiobjective evolutionary algorithms for electric power dispatch 

problem. IEEE Transactions on Evolutionary Computation, 2006,10(3): 315-

329. 

94. Lin, W-M, Cheng, F-S. and Tsay, M-T. An improved tabu search for economic 

dispatch with multiple minima. IEEE Transactions on Power Systems, 2002, 

17(1):108-112. 



125 

 

95. Bahmanifirouzi, B., Farjah, E. and Niknam, T. Multi-objective stochastic 

dynamic economic emission dispatch enhancement by fuzzy adaptive modified 

theta particle swarm optimization. Journal of Renewable and Sustainable 

Energy , 2012, 4(2). 

96. Vlachogiannis, J. G., Lee, K. Y. Economic load dispatch—A comparative study 

on heuristic optimization techniques with an improved coordinated aggregation-

based PSO. IEEE Transactions on Power Systems, 2009, 24(2):991-1001. 

97. Imthias Ahmed T. P., Pazheri, F. R., Jasmin,  E. A. Reinforcement learning 

solution for economic scheduling with stochastic cost function.  2011 IEEE 

Recent Advances in Intelligent Computational Systems (RAICS). 2011. 437-440. 

98. Victoire, T. and Jeyakumar, A. E. Hybrid PSO–SQP for economic dispatch with 

valve-point effect. Electric Power Systems Research, 2004, 71(1):51-59. 

99. Attaviriyanupap, P., Kita, H., Tanaka, E. and Hasegawa, J. A hybrid EP and SQP 

for dynamic economic dispatch with nonsmooth fuel cost function. IEEE 

Transactions on Power Systems, 2002, 17(2):411-416. 

100. Kumar, R., Sharma, D. and Sadu, A. A hybrid multi-agent based particle swarm 

optimization algorithm for economic power dispatch. International Journal of 

Electrical Power & Energy Systems, 2011, 33:115-123. 

101. Alsumait J, Sykulski J, Al-Othman A. A hybrid GA–PS–SQP method to solve 

power system valve-point economic dispatch problems. Applied Energy, 2010, 

87(5):1773-1781. 

102. Sivasubramani, S. and Swarup, K. Hybrid SOA–SQP algorithm for dynamic 

economic dispatch with valve-point effects. Energy, 2010. 35(12): 5031-5036. 

103. Barclay, A. SQP methods for large-scale optimization, 1999, University of 

california  San Diego: San Diego. 

104. Wikipedia, Sequential quadratic programming, 2013. 

105. Beasley, D., R. Martin, and Bull, D. An overview of genetic algorithms: Part 1. 

Fundamentals. University computing, 1993. 15(2): 58-69. 

106. Mardle, S. and Pascoe, S. An overview of genetic algorithms for the solution of 

optimisation problems. Computer in Higher Education Economic Review 

(CHEER), 1999. 13(1). 

107. Marczyk, A. Genetic Algorithms and Evolutionary Computation. 2004. 

108. Grefenstette, J.J. Proceedings of the First International Conference on Genetic 

Algorithms and Their Applications2014: Taylor & Francis. 2014 



126 

 

109. Hassan, R., Cohanim, B. De Weck, O.Venter, G. A comparison of particle 

swarm optimization and the genetic algorithm. 1st AIAA multidisciplinary 

design optimization specialist conference. 2005. 18-21 

110. Jamel, M.S., Abd Rahman, A. and Shamsuddin, A. H. Advances in the 

integration of solar thermal energy with conventional and non-conventional 

power plants. Renewable and Sustainable Energy Reviews, 2013. 20: 71-81. 

111. Palanichamy, C. and Sundar Babu, N. Day-night weather-based economic power 

dispatch. IEEE Transactions on Power Systems, 2002. 17(2): 469-475. 

112. Sims, R.E.H., Rogner, H.-H. and Gregory, K. Carbon emission and mitigation 

cost comparisons between fossil fuel, nuclear and renewable energy resources 

for electricity generation. Energy Policy, 2003,. 31(13): 1315-1326. 

113. Hammons, T. J. H.K.T. Energy and the Environment: Alternatives in UK for 

CO2 Reduction. Electric Power Components and Systems, 2001, 29(3): 277-295. 

114. Ayre,J. The true cost of electricity calculated. Clean Technica; 2012. 

115. Emissions Rate for New Distributed Generation Technology. RAP Energy 

solutions for a changing world; 2001. 

116.  IRENA. Renewable energy cost analysis series. International Renewable Energy 

Agency, 2012. 

117. REN21. Renewables 2012 Global Status Report. Renewable Energy policy 

network for 21st Century, 2012. 

118.  Moller, H. Hydropower Continues Steady Growth Data Highlights, Earth Policy 

Institute, 2012. 

119. Tyagi, V. V., Rahim, N. A. A., Rahim, N. A. and Selvaraj, J. A. L. Progress in 

solar PV technology: Research and achievement. Renewable and Sustainable 

Energy Reviews, 2013. 20: 443-461. 

120. EPIA, Global Market Outlook for Photovoltaics until 2016, European 

Photovoltaic Industry Association, 2012. 

121. Fraunhofer, Photovoltaic Capacity in Germany Tops List at 30 Gigawatts, 

Fraunhofer-Institut fur Solare Energiesysteme ISE, 2012. 

122. Wikipedia. Concentrated solar power. 2012. 

123. Zhao, Z-y, Yan, H., Zuo, J., Tian, Y-x and Zillante, G.  A critical review of 

factors affecting the wind power generation industry in China. Renewable and 

Sustainable Energy Reviews, 2013. 19: 499-508. 



127 

 

124.  GWEC. Global Wind Energy Outlook 2012. GWEC: Global Wind Energy 

Council, 2012. 

125.  Rose C. Global wind power market is expected to more than double in next five 

years, The European Wind Energy Association, 2012. 

126. IRENA-GWEC. 30 years of policies for wind energy. 2012. 

127. wikipedia, Offshore wind power. 2012. 

128.  Wilkes J, Moccia J, Genachte A-B, Guillet J, Wilczek P. The European offshore 

wind industry key 2011 trends and statistics. The European Wind Energy 

Association (EWEA). 2012. 

129.  Nakomcic-Smaragdakis, B., Stajic, T., Cepic, Z. and Djuric, S. Geothermal 

energy potentials in the province of Vojvodina from the aspect of the direct 

energy utilization. Renewable and Sustainable Energy Reviews. 2012,16(8): 

5696-706. 

130. Newell R. Annual Energy Outlook 2010. U.S. Energy Information 

Administration. 2009. 

131. Eyer, J. and G. Corey, Energy Storage for the Electricity Grid: Benefits and 

Market Potential Assessment Guide, Sandia National Laboratories: California, 

1-160. 2010. 

132. Divya, K.C. and J. Østergaard, Battery energy storage technology for power 

systems: An overview. Electric Power Systems Research, 2009. 79(4): 511-520. 

133. ENER D. The future role and challenges of Energy Storage European 

Commission, Directorate-General for Energy. 2013. 

134. Ibrahim, H., A. Ilinca, and J. Perron, Energy storage systems: Characteristics and 

comparisons. Renewable and Sustainable Energy Reviews, 2008. 12(5):  1221-

1250. 

135. Navigant. Global energy storage capacity to multiply 100-fold by 2021. 

Navigant Research, 2011.. 

136. EAC. Energy storage activities in the United States electricity grid. Electric 

Advisory Committee, 2011. 

137. DeVries, T., McDowall, J., Umbricht, N. and, Linhofer, G. Cold Storage: Battery 

energy storage system for Golden Valley Electric Association. ABB Review, 

2004. 1: 38-43. 



128 

 

138. Barclay, F.J. Regenerative fuel cells or redox flow batteries, in Fuel Cells, 

engines and hydrogen:An exergy approach. John Wiley & Sons ltd.: England. 

42-51; 2007. 

139. Baker, J., New technology and possible advances in energy storage. Energy 

Policy, 2008, 36(12): 4368-4373. 

140. Hall, P.J. and E.J. Bain, Energy-storage technologies and electricity generation. 

Energy Policy, 2008, 36(12):  4352-4355. 

141. Schoenung, S. M. and Burns, C. Utility energy storage applications studies. 

IEEE Transactions on Energy Conversion, 1996. 11(3): 658-665. 

142. Kempton, W. and Tomić, J. Vehicle-to-grid power fundamentals: Calculating 

capacity and net revenue. Journal of Power Sources, 2005. 144(1): 268-279. 

143. Croiset, E. and Thambimuthu, K.V. NOx and SO2 emissions from O2/CO2 

recycle coal combustion. Fuel, 2001. 80(14): 2117-2121. 

144. Rubin, E.S., Chen, C. and Rao, A.B. Cost and performance of fossil fuel power 

plants with CO2 capture and storage. Energy Policy, 2007. 35(9): 4444-4454. 

145. Pazheri, F.R., Othman, M. F., Malik, N. H. and Khan, Y. Emission constrained 

economic dispatch for hybrid energy system in the presence of distributed 

generation and energy storage. Journal of Renewable and Sustainable Energy, 

2015. 7(7): 

146. Baños, R., Manzano-Agugliaro, F.,Montoya, F. G.,Gil, C.,Alcayde, A. and 

Gómez, J. Optimization methods applied to renewable and sustainable energy: 

A review. Renewable and Sustainable Energy Reviews, 2011. 15(4): 1753-1766. 

147. Methaprayoon, K., Methaprayoon, K., Yingvivatanapong, C., Wei-Jen, L. and 

Liao, J. R. An integration of ANN wind power estimation into unit commitment 

considering the forecasting uncertainty. IEEE Transactions on Industry 

Applications, 2007. 43(6): 1441-1448. 

148. Daneshi, H. and Daneshi,  A. Real time load forecast in power system. Third 

International Conference on in Electric Utility Deregulation and Restructuring 

and Power Technologies. 2008. 

149. Aghaei, J., Niknam, T., Azizipanah-Abarghooee, R. and Arroyo, J.M. Scenario-

based dynamic economic emission dispatch considering load and wind power 

uncertainties. International Journal of Electrical Power & Energy Systems, 

2013. 47: 351-367. 



129 

 

150. MIT, Smart wind and solar power, in MIT Technology Review2014, 

Massachusetts Institute of Technology. 2014. 

151. Alfares, H.K. and Nazeeruddin, M. Electric load forecasting: literature survey 

and classification of methods. International Journal of Systems Science, 2002, 

33(1): 23-34. 

152. Sundararagavan, S. and Baker, E. Evaluating energy storage technologies for 

wind power integration. Solar Energy, 2012. 

153. Poonpun, P. and Jewell, W.T.  Analysis of the cost per kilowatt hour to store 

electricity. IEEE Transactions on Energy Conversion, 2008, 23(2): 529-534. 

154. Pazheri, F.R., Othman, M. F., Malik, N. H., Al-Arainy, A. A. and Khan Y. 

Optimum power dispatch management in presence of renewable energy and 

energy storage, Science and Technology Publishing Inc. 2014. 

155. Pazheri, F.R., Othman, M. F., Malik, N. H. and Babar, M.  Optimum power 

dispatch problems: An overview. International Journal of Engineering 

Inventions, 2012. 1(6): 49-54. 

156. Tietenberg, T., Grubb, M., Michaelowa,  A., Swift,  B. and Zhang, Z. X.  

International rules for greenhouse gas emissions trading, United Nations 

Conference on Trade and Development. 1999. 

157. Deb, K. Multi-Objective Optimization, in Search Methodologies, E. Burke and 

G. Kendall, Editors. Springer US.  273-316; 2005. 

158. Basu, M., Combined heat and power economic emission dispatch using 

nondominated sorting genetic algorithm-II. International Journal of Electrical 

Power & Energy Systems, 2013, 53: 135-141. 

159. Pazheri, F. R., Othman, M. F., Malik, N. H. and Al-Arainy A. A. Environmental 

friendly power dispatch in Saudi Arabia with renewable energy and energy 

storage. 4th International Conference on Intelligent and Advanced Systems 

(ICIAS 2012). 2012. 

160. TSI. Combustion analysis basics: An overview of measurements, methods and 

calculations used in combustion analysis. TSI Incorporated; 2004. 

161. Jasmine, E.A. Reinforcement learning approaches to power system scheduling. 

Ph.D. Thesis, Cochin University of Science and Technology; 2008. 

162. Gnanadss, R. Optimal power dispatch and pricing for deregulated power 

industry. Ph.D Thesis. Pondichery University; 2005. 



130 

 

163. Vimal Raj, P.A. Performance Evaluation of swarn intelligence based power 

system optimization strategies. Ph.D. Thesis. Pondichery University; 2008. 

164. Victoire, T.A.A. and Jeyakumar, A.E. A tabu search based hybrid optimization 

approach for a fuzzy modelled unit commitment problem. Electric Power 

Systems Research, 2006. 76(6–7): 413-425. 

165. Temir, G., Bilge, D. and Emanet, O. An application of trigeneration and its 

economic analysis. Energy sources, 2004. 26(9): 857-867. 

166. Raj, N.T., Iniyan, S. and Goic, R. A review of renewable energy based 

cogeneration technologies. Renewable and Sustainable Energy Reviews, 2011. 

15(8): 3640-3648. 

167. Rehman, S., Halawani, T.O. and Mohandes, M. Wind power cost assessment at 

twenty locations in the kingdom of Saudi Arabia. Renewable Energy, 2003. 28: 

573-583. 

168. Pazheri, F.R., Malik, N. H., Al-Arainy, A.A., Al-Ammar, E. A., Imthias T. P. I 

and Safoora O. K. Smart grid can make Saudi Arabia megawatt exporter. 

Proceedings of the 2011 Asia-Pacific Power and Energy Engineering 

Conference (APPEEC). 2011. 

169. WNA, Comparison of lifecycle greenhouse gas emissions of various electricity 

generation sources, World Nuclear Association. 2011.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



131 

 

 

 

 

 

 

PUBLICATIONS 

 

 

 

 

1. Pazheri, F. R. Othman, M. F. Malik, N. H. and Khan, Y. Emission constrained 

economic dispatch for hybrid energy system in the presence of distributed 

generation and energy storage. Journal of Renewable and Sustainable Energy, 

2015, 7(1): 013125. 

2. Pazheri, F. R. Othman, M. F. and Malik, N. H. A review on global renewable 

electricity scenario. Renewable and Sustainable Energy Reviews, 2014, 31: 835-

845. 

3. Pazheri, F. R. Othman, M. F. Kaneesamkandi, Z. and Malik, N. H. 

Environmental friendly power dispatch at sugar plant with optimum bagasse 

utilization. Environmental Engineering and Management Journal (accepted)  

4. Pazheri, F. R. Othman, M. F. Malik, N. H. and Safoora O. K. Optimal generation 

schedules for hybrid power system with high renewable penetration 

International Journal of Applied Engineering Research (IJAER), 2014, 9(21): 

9431-9446. 

5. Pazheri, F. R. Othman, M. F. Malik, N. H. and Al-Arainy, A. A. Reduction in 

pollutants emission by Increase in renewable penetration: A case study. 

Research Journal of Applied Sciences, Engineering and Technology, 2014, 

7(19): 4137-4142. 

6. Pazheri, F. R. Othman, M. F. Malik, N. H. and Al-Ammar, E. A. Pollution 

emission reduction with minimum transmission loss in power dispatch 

including renewable energy and energy storage. International Review of 

Electrical Engineering (I.R.E.E.), 2012, 7(5): 5769-5778. 

7. Pazheri, F. R. Othman, M. F. Malik, N. H. and Al-Arainy, A. A. Optimization 

of pollution emission in power dispatch including renewable energy and energy 

storage. Research Journal of Applied Sciences, Engineering and Technology, 

2012, 4(23): 5149-5156. 

User
Text Box



132 

 

8. Pazheri, F. R. Malik, N. H. Othman, M. F. and M. Babar. Optimum power 

dispatch problems: An overview. International Journal of Engineering 

Inventions, 2012, 1(6): 49-54.  

9. Pazheri, F. R. Othman, M. F. Malik, N. H. and Safoora O.K, Economic and 

environmental dispatch at high potential renewable area with renewable storage. 

International Journal of Environmental Science and Development. 2012, 3(2): 

177-182. 

10. Pazheri, F. R. Malik, N. H. and, Al-Arainy, A. A. Safoora O. K. Othman, M. F., 

Al-Ammar, E. A. and Ahamed T. P. I. Use of renewable energy sources in Saudi 

Arabia through smart grid. Journal of Energy and Power Engineering, 2012, 

6(7): 1065-1070. 

11. Pazheri, F. R., Othman, M. F., Malik, N. H., & Al-Arainy, A. A. Generation 

schedule at hybrid power plant with solar power and energy storage, 

Environment, Energy and Applied Technology. Taylor & Francis. 2015. 

12. Pazheri, F. R. Othman, M. F. and Malik, N. H. Al-Arainy, A. A. Khan, Y. 

Optimum power dispatch management in presence of renewable energy and 

energy storage.1 ed. Science and Technology Publishing Inc. 2014, ISBN: 

978-0-9886890-4-6. 

13. Pazheri, F. R. Othman, M. F. Malik, N. H. and Safoora, O. K. Reduction in 

cost with limited emission at hybrid power plant in presence of renewable 

power. IEEE Global Humanitarian Technology Conference - South Asia 

Satellite. 2014. 20-24. 

14. Pazheri, F. R. Othman, M. F. and Malik, N. H. Efficient and environmental 

friendly power dispatch by tri-generation. Fifth International Conference on 

Intelligent Systems, Modelling and Simulation. 2014. 

15. Pazheri, F. R. and Othman, M. F. Future energy needs with smarter power 

system planning and operation. Saudi Arabia Smart Grid Conference on Smart 

Grids and Green Energy. 2014. 

16. Pazheri, F. R. Al-Arainy, A. A. Othman, M. F. and Malik, N. H. Global 

renewable electricity potential. 7th IEEE GCC Conference and Exhibition, 

2013. 

17. Pazheri, F. R. Othman, M. F. and Malik, N. H.  Benefits of high renewable 

penetration on environment. IEEE International Conference on Saudi Arabia 

Smart Grid. 2013. 



133 

 

18. Pazheri, F. R. and Othman, M. F. Environmental and economic power dispatch 

for hybrid power system with distributed energy storage. IEEE Symposium on 

Industrial Electronics & Applications. 2013. 

19. Pazheri, F. R. Othman, M. F. Malik, N. H.  Al-Ammar E. A. and Rohikaa M. R. 

Optimization of fuel cost and transmission loss in power dispatch with 

renewable energy and energy storage. International Conference on Green 

Technologies. 2012. 

20. Pazheri, F. R. Othman, M. F. Malik, N. H. and Al-Ammar, E. A. Environmental 

friendly power dispatch in Saudi Arabia with optimum transmission loss. IEEE 

International Conference on Saudi Arabia Smart Grid. 2012. 

21. Pazheri, F. R. Othman, M. F. Malik, N. H. and Imtias Ahammed T. P. Effect of 

renewable penetration on economic power dispatch in presence of energy 

storage. IEEE International Conference on Power and Energy (PECON2012). 

2012. 818-821. 

22. Pazheri, F. R. Othman, M. F. Malik, N. H. and Al- Arainy, A. A. Environmental 

friendly dispatch in Saudi Arabia with renewable energy and energy storage. 

International Conference on Intelligent and Advanced Systems (ICIAS2012). 

2012. 

23. Pazheri, F.R. Kaneesamkandi, Z. M. and Othman, M. F. Bagasse saving and 

emission reduction in power dispatch at sugar factory by co-generation and solar 

energy. IEEE International Power Engineering and Optimization Conference 

(PEOCO2012). 2012. 

24. Pazheri, F. R. Othman M. F. and Safoora O. K. ABC of solar electricity, 

National Level Techno Managerial Cultural Symposium, TKM College of 

Engineering. 2012. 

25. Pazheri, F. R. Malik, N. H. and Safoora O. K. Economic and environmental 

dispatch at high potential solar area with renewable storage. International 

Conference on Clean and Green Energy, 2012. 51-56. 

 

 

 

 

 

 

 

 




