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Research Outline
 1- Introduction
 2- Research Background
 3- Research Motivation
 4- Research Objectives
 5- Stability Analysis
 5.1- HEMS Model5.2- Mathematical Representation5 3 Lyapunov Stability5.3- Lyapunov Stability5.4- Global Stability Theorem
 6- Simulation Study and Discussion6 Simulation Study and Discussion
 7- Concluding Remarks
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1- Introduction
 Home Energy Management System (HEMS)“The home energy management system is a networked system that helps inThe home energy management system is a networked system that helps inmanaging the power supply to residences in order to reduce powerconsumption”.
 ProblemHomes in today’s world tend to include moreand more home appliances and consumerand more home appliances and consumerelectronics are deployed, as result, the powerconsumption in home area
 • Tends to growTends to grow• Increases risk of power blackout
 SolutionW d E M t S t fWe need Energy Management System forhome to mitigate the energy crises and theenvironmental problems by using HEMS.
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2- Research Background
 HEMS FunctionHEMS i t f f f ti th t f ilit t t it iHEMS consists of a group of functions that facilitate remote monitoring,controlling, planning, repairing of operations and provide information on thestatus of installed devices and the network.
 1. Auto configuration
 2. Easy monitoring
 3. Remote controlling
 4. Smart planning
 • The need for electricity has been growing rapidly in recent years as a result of addition of home appliance.
 • These technological advances allow the shortage of electricity. Additionally, the electricity consumed varies significantly over time.
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3- Research Motivation
 Focus on balancing the energy usage for HEMS, and this work distinguishedbecause this stability analysis work has not been studied yet by thebecause this stability analysis work has not been studied yet by thecommunity of Home Networks.
 As the consumed energy approaches energy generation capacity the As the consumed energy approaches energy generation capacity, theoverall energy of HEMS causing an increased risk of instability.
 HEMS should be stable all the times even though there is a limited capacity HEMS should be stable all the times even though there is a limited capacityof power supply for supplying a large variety of home appliances.
 It moti ates s to st d ho e se the stabilit approach to propose aIt motivates us to study how we use the stability approach to propose ascheme to efficiently and effectively balance the HEMS in real-time with theoptimum usage of home appliance for user comfort and the limited capacity ofpower supplypower supply.
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4- Research Objectives
 UserIn particular, the objective of this research is toinvestigate the stability of HEMS based on the
 t i
 Optimized Scheme
 spot prices.
 It underlines the following tasks:
 • Development of a price responsive optimizedp
 HEMS System
 • Development of a price-responsive optimizedscheme.
 • Development of energy model for homeHEMS System Stability
 Scheme
 appliance energy use in the presence ofconstraints like limited power capacity.
 • Application of Lyapunov Stability functions toHome Appliance
 Research Purpose
 pp y p yensure stability of HEMS.
 pThis research established global stability criterion with Lyapunov function byintroducing an optimized scheme for HEMS and system optimum is achievedat the equilibrium between the energy supply of each home appliance andprice proportional to that flow.
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HEMS Model
 > 5.1 - Stability Analysis
 Main Breaker
 Kitchen Master room
 Living Room
 Kitchen Master room
 • We consider a home structure consists of three domain areas Kitchen,Master room, and Living room.
 • Each divided domain area has home appliances for user comfort• Each divided domain area has home appliances for user comfort.
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Mathematical Representation
 > 5 .2- Stability Analysis
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Mathematical Representation
 > 5.2- Stability Analysis
 • Under this model the system optimization energy flows solve the followingtwo issuestwo issues.
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Mathematical Representation
 > 5.2- Stability Analysis
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Mathematical Representation Cont’d
 > 5.3- Stability Analysis
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Mathematical Representation
 > 5.3- Stability Analysis
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Global Stability
 > 5.4 - Stability Analysis
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Global Stability Cont’d
 > 5.2- Stability Analysis
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6- Simulation Study and Discussion
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7- Concluding Remarks
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Thank you very much for your kind attention!kind attention!
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