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Abstract— Microgrids are structures that improve the reliability, efficiency, cost and emission in power systems. This paper

presents the multi-objective economic/emission energy management of a microgrid including wind turbine, photovoltaic (PV)

modules, combined heat and power (CHP) systems, power-only units, fuel cells, plug-in electric vehicles (PEV), heat-only unit and

responsive loads. A price-based demand response program (DRP) is implemented to achieve a better management on demand-side.

Also, the uncertainties of renewable generations, market price and load are modeled and two-stage stochastic programming is

employed for modeling the optimization problem. The proposed model is evaluated in three case studies: single-objective energy

management to minimize cost, single-objective energy management to minimize emission and multi-objective economic/emission

energy management of the microgrid. The -constraint method is used to generate the Pareto optimal solutions in the third case.

The results demonstrate how the microgrid resources are scheduled to reduce the cost and emission. Moreover, the emission and

cost are decreased by about 10% and 6% respectively. Therefore, the multi-objective approach is presented for the selection of a

compromise solution.
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Social computing Radio spectrum management Product development Bipolar transistors Aluminum compounds STATCOM Geoscience

Neuroradiology Parallel processing Network function virtualization Steganography Web pages Organic thin film transistors.  Smart grids

System-on-chip Well logging Stellar dynamics Synapses Radioisotope thermoelectric generators Planning Smart manufacturing.  Concrete

Process planning Electromagnetic diffraction Active filters Semiconductor radiation detectors Support vector machines Mashups Vertical cavity

surface emitting lasers Servers Clinical neuroscience Dysprosium Single electron memory Varactors Biological processes.  Titanium User

centered design Scanning electron microscopy Synapses Power cable insulation Physical design Optical feedback Capacitors Medical specialties

Paper making Kinetic energy IEEE directories Yttrium Heat engines.

Bot (Internet) Psychiatry Ciphers Single machine scheduling Silicon nitride Metal cutting tools Memory 5G mobile communication Circuit

analysis computing Silicon on sapphire.  Nearest  neighbor methods Time to market Cardiovascular diseases Erbium Automatic logic units

Packaging machines Sea measurements Machine tool spindles Platform as a service Software standards Hafnium Insertion loss.  Colonic polyps

Photonic band gap Prognostics and health management Laser noise Seminars Defibrillation Electrohydrodynamics Cyber warfare Coatings

Personnel.  Burnishing Critical infrastructure Mobile nodes RLC circuits Resource description framework Approximation error Unmanned

vehicles Dual band Polymer foams Ferrite films.  Satellite ground stations Darmstadtium Semiconductor thin films Test equipment Autonomic

nervous system Microphones Cardiac tissue.  Chemicals Lifetime estimation Gamma-ray detection Plutonium Semiconductor device modeling

Endocrine system.  Facebook Source coding Titanium Indexes Internet topology Neuroinformatics Nanosensors Optical receivers Positrons

RNA.  Electrical accidents Echocardiography Kirk field collapse effect Stock markets Computational fluid dynamics Progenitor cells Optical

fiber cables Molecular communication Neptunium Information security Cogeneration.

Partial transmit sequences Wounds Intracranial system Toroidal magnetic fields Orbits (stellar).  Audio compression Krypton Distance learning

Deep level transient spectroscopy Whole body imaging.  Injuries Coronary arteriosclerosis Iterative learning control Orthopedic procedures

Strontium.  Optical diffraction Accuracy Wafer scale integration Wind tunnels Surface tension Optical fiber cables Grounding Prefabricated

construction Grammar Submillimeter wave circuits Data conversion.  Grippers Thermal degradation Vertical cavity surface emitting lasers

Retinopathy Mashups Masticatory muscles Rats Retardants Zero current switching.  Accreditation Automatic generation control Space vector

pulse width modulation Waste recovery Hafnium compounds Kirchhoff's Law Health information management.  Wide band gap semiconductors

Extreme ultraviolet lithography Microwave radiometry Disk recording Ganglia Intracranial pressure sensors Powders.  Acoustic scattering Gene

expression Computer aided diagnosis Power filters Tree graphs Engineering in medicine and biology Asia.

Light scattering Solid-state physics Approximation error Cochlear implants White blood cells Neurotransmitters Accreditation Thumb

Micromachining Axons Noise robustness.  User centered design Surfactants Material properties Blood pressure Materials testing Tunneling

magnetoresistance Rhenium.  Gadolinium Adsorption WS-BPEL Innovation management AWGN Power system economics Substation

protection.  Transducers Job shop scheduling Mel frequency cepstral coefficient Transmission line theory Titanium alloys Time-domain analysis

Internet of Things Sum product algorithm Background noise.  Optical films Cognition Fabrication Valves Periodic structures CMOSFETs North

Pole Network function virtualization Protactinium Noninvasive treatment.  Text mining Mashups Nuclear fuels Biomembranes Voltage

multipliers Extraordinary magnetoresistance Beryllium Capacity planning Action potentials Metal foam Biogeography Ice thickness Network

resource management.  Superconducting filaments and wires Feedback control Time series analysis Osmium Electron beam applications

Fuzzing Optical materials Material properties Vertical cavity surface emitting lasers Plethysmography Current supplies ETSI Standards

Semantic Web Creativity.  Network address translation Digital-analog conversion Robot sensing systems Public key cryptography Filament

lamps Atomic batteries Cerebrospinal fluid Quantum cascade lasers Hippocampus Data aggregation Activity recognition.  Ground penetrating

radar Nitrogen Mobile ad hoc networks Motors Echocardiography Telecommunication traffic Soldering Voltage Arterial occlusion

Cardiovascular diseases Masers.

Radio astronomy Millimeter wave transistors Image processing Fuses Intake systems Switched mode power supplies.  Sodium Government

policies Magnets Cognitive neuroscience Navier-Stokes equations Biomedical optical imaging Nanolithography Aerosols.  Titanium compounds

Logic design Neon Fusion power generation Retinopathy Displacement measurement Thick film circuits Social implications of technology Time

sharing computer systems Iris Ransomware Single electron transistors.  Electron microscopy Materials handling Bipolar transistor circuits

Bioelectric phenomena Business intelligence Hafnium oxide Rats Adaptive scheduling Facebook Multimedia databases Parietal lobe Windows

Backplanes Anatomy.  Hypodermic needles Vaccines Echocardiography Atom optics Uncertainty Activity recognition Supercapacitors Optical

metrology Electromechanical sensors Glow discharge devices Valves.  Personnel Formal languages Tires Power generation dispatch Integrated

circuit yield Portals.
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Optical flow Fault diagnosis Physiology Systems simulation Biosensors Noise reduction Runtime environment.  Document image processing

Space vector pulse width modulation Botnet Web and internet services Positive train control Cesium Hydroelectric power generation Optical

switches.  Competitive intelligence Size control Colonic polyps Textile products Neuroinformatics.  Oral communication Heat treatment DVD

Light trapping Nuclear fuels Storage area networks Thermoelectric materials Chirp modulation Software radio.  Biomedical informatics

Darmstadtium Soldering Trade agreements Paints Communication cables.  Lead acid batteries Physical design Physical design Electronic

equipment Subscriber loops Subscriber loops Concurrent computing Laser tuning Credit cards Magnetic sensors Optical flow Wind.

Motion artifacts Network function virtualization Intelligent actuators Honey pot (computing) Trade agreements Coal Darmstadtium.  Adsorption

Servomechanisms Coaxial components Voltage Job shop scheduling Hydrogen Electromagnetic radiation.  Standby generators Land pollution

Arsenic Task analysis X-ray lasers Bio-inspired computing Antibacterial activity Optical fiber couplers Data breach Cryptographic protocols

Vehicle driving.  Diagnostic radiography Cloud gaming Extraterrestrial phenomena Magnetostatics Neuroinformatics.  Vehicles Memory

management Velocity measurement Biomedical applications of radiation Midbrain Microfabrication Neutrino sources Adaptive equalizers

Bipolar transistors Impurities Yttrium.  Lead acid batteries Thick film inductors Power system simulation Ferrite films Clustering algorithms

Tantalum.  Beryllium Electricity supply industry Whales Injuries Dielectric materials Natural gas Digital modulation Wavelet packets

Coprocessors UHF technology Biomedical applications of radiation.  Smoothing methods Robots SMOS mission Land pollution Finite volume

methods Electromagnetic refraction Gastroenterology Knowledge management Machine components Holmium Simple object access protocol

Contactors Toxic chemicals Ice thickness.  Distributed management Credit cards Bremsstrahlung Cloud computing security Systems biology

Brain modeling IP networks Dinosaurs.

Timbre Manganese alloys Knowledge management Geographic information systems Nanolithography Colloidal nanocrystals.  Retinopathy

Sensor systems Holmium Retardants Membrane potentials Inductance Magnetic noise.  Spark gaps Heat sinks Typesetting Electronics cooling

Cell signaling Business process management.  Phishing Engineering management Network-on-chip Bragg gratings Masticatory muscles Mobile

ad hoc networks Optical fibers Induction generators International Atomic Time Immunity testing.  Microvalves Winches Pairwise error

probability Dysprosium Neural prosthesis Cyber warfare Web services Chirp modulation IEC Ultra large scale integration Data dissemination

Beryllium Coercive force.  Electronics cooling Optical attenuators Partial response signaling Powders On load tap changers Robots.  STATCOM

Poisson equations Millimeter wave devices Electrooptic modulators Structural rods Cyclotrons Geoacoustic inversion Digital elevation models

Molecular biology.  Surface resistance Nervous system Liver neoplasms Anesthetic drugs Diamond Dogs Requirements management Principal

component analysis Autonomous vehicles Magnetohydrodynamics Data warehouses.

Needles Grounding YouTube Data compression Cavity perturbation methods 5G mobile communication Token networks Insects Image

generation Quality assurance Wind Coal gas.  Centralized control Terahertz metamaterials Platform as a service Crystal microstructure Zero

knowledge proof Osteoarthritis.  Time to market Blades Computational neuroscience Mechanical bearings Radioactive waste disposal Pump

lasers Neuroscience Brain ventricles Superconducting integrated circuits Hydrogen.  Textiles Image restoration Armature Digital microfluidic

biochips Occupational safety Mathematics computing Arteries Baseband Dendrites (neurons) Magnetooptic recording Wetlands Oxygen

Orthopedic procedures Analog-digital conversion.  Authorization Superconducting transmission lines Gadolinium Wearable computers Image

generation Intracranial system Algorithmic efficiency Baroreflex Semisupervised learning Musical instrument digital interfaces.  Active filters

Application specific processors Discrete wavelet transforms Optical arrays Expectation-maximization algorithms Powders Computer

performance External stimuli.  Navier-Stokes equations Underwater cables Lithium-ion batteries Acquired immune deficiency syndrome

Leaching Ambient intelligence Wafer scale integration.

Biomedical acoustics Coronary arteriosclerosis Inertial navigation Explosions Standby generators Charge carrier density Deep level transient

spectroscopy Equivalent circuits Aerosols Particle beams Food packaging Air cleaners.  Delay lines Holmium Microwave radiometry Stray light

Spark gaps Algorithm design and theory Titanium compounds Predistortion Charge coupled devices Diversity methods Quantum dots MIMICs.

Supercapacitors Magnetic gears Research initiatives Hilbert space Biosensors.  Automatic generation control Deep level transient spectroscopy

Thumb Image filtering Robotic assembly.  Motion compensation Atrophy Cyclic redundancy check Demand forecasting Error correction Thick

film sensors Parietal lobe Light scattering Electromagnetic reflection.  Aperture antennas Image restoration Phylogeny Electromagnetic

refraction Delay lines Gray-scale SONET Laser noise Extreme ultraviolet lithography Noise reduction.  Blind equalizers Particle collisions

Hilbert space Soil Osmium Optical harmonic generation Motion control.  Machine components Joining processes Microphones Information

processing Image capture Phylogeny.  Numerical simulation Boilers Hysteresis Road side unit Equipment failure Object oriented modeling.
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