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Presently, power supply is a mix of different energy sources. Fossil fuel is the major source of energy, and residential demand are an important part of the overall electricity demand. Technical, economical, and environmental reasons on global level led to the promotion of Distributed Generation (DG), cleans energy technologies (CET) and demand side management (DSM) strategy by implementation of energy efficiency (EE) measures. This paper presents a customer's generation concept as one of the load management techniques. The use of the photovoltaic generator has a great advantage because of its ease of use and low maintenance requirements. Because the delivered photovoltaic Watt is very expensive, the photovoltaic system must be correctly and optimally dimensioned to size the proposed system in lowest cost, it depends on several parameters such as orientation, tilt angle, modules technology. Among these parameters, tilt angle and module technologies are the ones have a significant impact on the PV system performance. In this study, three different technologies of PV generators with 5 kWp capacity each (Si-mono, Si-poly, Si-amorph) for Alger city in Algeria are simulated. PV generators have been mounted on a roof surface and positioned at different tilt angles ranging from 0° to 90° , in order to find the best configuration of PV generator to be installed in residential customer at house roof. Finally the calculation of saving in energy as well as energy cost savings also carried out.

Introduction

Energy consumption in the world is 10 TWh and this is estimated to grows by 53 percent from 2008 to 2035 [START_REF]Gadgets and gigawatts -policies for energy efficient electronics[END_REF]. The International Energy Agency (IEA) estimates that 70% of world energy production is produced through the burning of fossil fuels, primarily coal (42%) and gas (21%), and energy accounts for 40% of greenhouse gas emissions (CO 2 ) and global warming [START_REF] Bp | BP Statistical Review of World Energy[END_REF][START_REF]Energy Information Administration. Chapter 6: Buildings sector energy consumption International Energy Outlook[END_REF].

Frequently, residential demands are an important part of the overall electricity demand. Residential energy demand is prominent both for its present size and potential growth [START_REF] Kelly | Sustainability at home: policy measures for energy-efficient appliances[END_REF].The electricity share of world residential energy consumption grows by an average of 1.4%/ year from 39% in 2012 to 43% in 2040. In addition, buildings are also responsible for one-third of global GHG emissions [START_REF] Robert | Designing net-zero energy buildings for the future climate, not for the past[END_REF]. However, there is a significant potential of energy saving in this sector.

In Algeria context, the residential and tertiary sectors account for over 40% of final energy consumption and emits about 21 % of greenhouse gas emissions [START_REF]Scientific Report National Agency for the Promotion and Rationalization of Energy Use (APRU)[END_REF][START_REF] Mustapha | Energetic hybrid systems for residential use", Materials and processes for energy communicating current research and technological developments[END_REF].

The "residential and others" sector consumes about 44 % of total energy in 2016 with an increase of 2.4% between 2015 and 2016 to reach 18.6 MTep, as shown in figure 1.

For Algerian electricity generation should be between 75-80 TWh in 2020 and between 130 to 150 TWh in 2030 [START_REF]European Commission, A European Strategic Energy Technology Plan (SET-PLAN)[END_REF]. Algeria [START_REF]National Energy Assessment of the Year 2016[END_REF] To address this issue, a very promising technique is represented by demand-side management (DSM), demand management mechanisms are used to optimally manage the energy resources of customers and their energy demand profiles, which is a proactive method aimed at making users energy efficient in the short and long term.

Energy efficiency also plays a key role in the context of sustainable development because it contributes to energy savings and CO 2 emissions reduction [START_REF] Pilkington | Relative benefits of technology and occupant behavior in moving towards a more energy efficient[END_REF][START_REF] Wada | Energy efficiency opportunities in the residential sector and their feasibility[END_REF].
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Transport 35% Also, need for reducing GHG emissions permitted an opportunity for most of the countries to develop new energy policies. These policies were framed for promoting renewable energy sources in the future power sector [START_REF] Erdinc | Optimum design of hybrid renewable energy systems: overview of different approaches[END_REF]. Due to the abundance of sunlight, especially in Algeria Sahara, solar energy is thought to be a promising renewable energy source for the country's future; it has become a sustainable solution for examples in lighting, telecommunication site and for pumping water, villages and various other applications. In 2011, one of the first steps into sustainability was taken by Algeria, by encouraging a potential for renewable energy sources. [START_REF] Hadji | How is 100% Renewable Energy Possible for Algeria by 2030?[END_REF].

The sun is one of the most important natural resources in the world. Solar energy is clean, renewable, and abundant in most parts of our world and can also be converted into electrical energy by means of photovoltaic (PV) systems, not generate any toxic or harmful substances polluting the environment, and they are low-maintenance [START_REF] Shimada | Performance Analysis and Modeling Results for a Large-Scale Grid-Connected Photovoltaic Plant[END_REF][START_REF] Fialho | Simulation of a-Si PV System Grid Connected by Boost and Inverter[END_REF][START_REF] Salmi | MATLAB/Simulink based modelling of solar photovoltaic cell[END_REF]. Having regard to the rapid increase in installed Photovoltaic (PV) capacity in recent years 38.7GW are installed worldwide in 2014. Supporting policies, such as feed-in-tariff and net metering, act as important incentives for the rapid increase [START_REF]Snapshot of global PV markets[END_REF][START_REF] Bajenescu | Present and Future of Photovoltaics[END_REF].

The residential customer can also use local renewable energy generation, such as PV panels and wind energy, to generate electric energy that can be either used locally or injected into the grid. In addition to buying energy, the customer can also inject energy into the grid if local generation plants are available. The tariff of the energy sold to the grid is usually defined by the customer and the operator, which represents an estimation of the costs of the electric system ancillary services [START_REF]Trends 2014 in Photovoltaic applications[END_REF]. In the case of excess energy availability, which happens when the PV production is higher than the demand user, a portion of excess energy generated by renewable sources its injected into the grid, in this case, there would not be necessary to purchase additional energy. and reversely, when the demand is greater than the local production, then the difference is offset by the electricity grid.

The main dispute related to photovoltaic system is its high initial cost of installation. However, if the right choice of PV technology and inclination angle as well as the cost analysis of the system is carried out correctly, this could be an advantageous and environmentally friendly solution.

The main objective of this paper is to present combined technologies (customer generation concept through the use of local PV production combined with load management strategy and energy efficiency) to achieve saving in terms of electricity bills cost and energy.

Demand Side Management concept

At present, the old concept Supply Side Management (SSM) is replaced by a new one called Demand-Side Management (DSM). DSM is widely considered that during the 1970s after a sequence of oil crises impacted upon the whole world. It led to a rapid rise in cost of power generation in supply side and subsequently higher electricity costs in customer side [START_REF] Barbato | House energy demand optimization in single and multi-user scenarios[END_REF][START_REF] Gellings | Demand-Side Management: Concepts and Methods[END_REF].

DSM is defined as the planning, implementation, and control of activities which are designed to influence and motivate customers to modify their demand level and pattern of electricity usage in such a way that the load profile can be modified by the utility company i.e. changes in the time pattern and load magnitude, in order that it can produce power optimally [START_REF] Sioshansi | Demand-side management: The third wave[END_REF]. Six generic load shape objectives for load management programs are detailed in the literature [START_REF] Barbato | House energy demand optimization in single and multi-user scenarios[END_REF][START_REF] Sioshansi | Demand-side management: The third wave[END_REF][START_REF] Gellings | The concept of demand-side management for electric utilities[END_REF], which are shows in figure 2, and succinctly explained below. [START_REF] Barbato | House energy demand optimization in single and multi-user scenarios[END_REF][START_REF] Gellings | The concept of demand-side management for electric utilities[END_REF][START_REF] Paracha | Load management: techniques and methods in electric power system[END_REF] The strategies showed in figure 2 could shortly be described in following way [START_REF] Barbato | House energy demand optimization in single and multi-user scenarios[END_REF][START_REF] Gellings | The concept of demand-side management for electric utilities[END_REF][START_REF] Paracha | Load management: techniques and methods in electric power system[END_REF]:

-Peak clipping -reduction of load usage during peaks time.

-Strategic conservation -decreasing the overall load demand by the increasing in energy efficiency use.

-Valley filling -building loads during the off-peak period time.

-Strategic load growth -increased electric energy use either to replace inefficient fossil-fuel equipment to improve customer productivity for example.

-Load Shifting -combines the benefits of peak clipping and valley filling by moving existing loads from on-peak hours to off-peak hours. The most common way to reach these goals is to properly define the electric energy prices to incentivize costumers to move their loads.

-Flexible load shape -ensured by a specific contract with possibilities to flexibly control customers' equipments.

Architecture and Components of DSM Frameworks

According to [START_REF] Sioshansi | Restraining energy demand the stick, the carrot, or the market?[END_REF], at the origin the concept of energy conservation (EC) and load management (LM) was the original name of DSM. DSM can be part of the larger scope of decentralized energy or demand side participation, which also includes energy efficiency and local or distributed generation. For electricity user, DSM refers to the modification of consumption profile and it is usually with the goal of encouraging lower usage during peak hours, and/or moving energy use to offpeak times.

Energy efficiency

Implementation of energy efficiency measures can also contribute to the decrease of demand peaks. For example, use of efficient lighting bulbs would both decrease the energy use and load demand.

The International Energy Agency estimates that about 60% of the reduction in carbon pollution required globally by 2050 will come from gains in energy efficiency. DSM could reduce overall energy usage and therefore increase energy efficiency [26]. Strategic Conservation (SC) is a recent introduction and is regarded as one of the advanced load management options [27]. The implementation of DSMs in this paper includes some actions such as measures to increase efficiency for a low-energy home (high efficiency bulb such as LED, refrigeration systems,...). These efficiency measures will contribute to a significant reduction in energy consumption. the savings are calculated over a specific period of time (one year for example).

Customer Generation (CG)

According to [START_REF] Sioshansi | Restraining energy demand the stick, the carrot, or the market?[END_REF], customers participating in a DSM program can respond in three ways: waiving some electrical energy consumption (load displacements/peak clipping), and the second one, defer electricity consumption to a time period outside the peak period (load shifting and/or peak clipping), the third one is self-generate electricity using onsite renewable or standby generating equipment (flexible load shape et/or peak clipping ) [START_REF] Sioshansi | Restraining energy demand the stick, the carrot, or the market?[END_REF][START_REF] Gellings | The concept of demand-side management for electric utilities[END_REF].

Customer Generation (CG) this is a new type of demand-side management. Customer side generation, such as PV, back-up generation, was regarded as DSM resources [27], using small-scale energy generation systems from either zero/low carbon energy sources or conventional fossil-fuel energy sources located on or near demand sites such as renewable energy REs (PV solar, wind energy). These energy generation systems can be treated as a type of demand side resource to help to meet the peak demand during grid critical periods [27].

Distributed Energy

Distributed Energy Options also contributes to load consumption optimization. The distributed energy options include both supply side and demand side measures, starting with energy saved by the end user through energy efficiency activities and changes in consumer behaviour. Secondly in energy that is generated by or close to the end users of energy within the low voltage distribution network [START_REF] Jun | The Development, Implementation, and Application of Demand Side Management and control (DSM+c) Algorithm for Integrating Micro generation System within Built Environment[END_REF]29]. A summary of some distributed generation definitions is given in [29].

Distributed generation (DG) systems consist of smallscale power generation or storage systems to provide a local power supply. DG may include solar PV system for local power generation for self-consumption. PV-DSM are the most popular renewable technology successfully integrated with the potential of DSM, can improve energy security by supplying demands with lower environmental impacts when conventional power generation is expensive for example [START_REF] Thomas | Distributed generation: a definition[END_REF][START_REF] Byrne | Evaluating the economics of photovoltaics in a demand-side management role[END_REF][START_REF] Friedman | Distributed Energy Resources Interconnection Systems[END_REF].

Energy Storage Systems

The storage systems can also help in balancing the user's demand and the power generation in the case of the availability of local renewable energy sources RESs [START_REF] Brass | Power for Development: A Review of Distributed Generation Projects in the Developing World[END_REF]. Energy storage systems (ESSs ) give flexibility to the system in managing the energy resources, can be used to reduce the user's bills by allowing him to buy energy from the grid when it is cheap for later time use.

The scheme used in this case study models the incorporation by coupling load management (integration of various energy efficient strategies at the residential customer side), and customer generation concept at the power supply side. Use load management measures to reshape the load profile facilitate energy utilization from on-site renewable power generation sources (PV in this case). Load management and on-site distributed generation reduce overall load and dependence on the distribution network. This is ensured by the exchange of energy between the customer and the network operator.

Architecture and Components of Customer generation concept

Demand side management frameworks are designed to optimally manage the electric resources of users. The proposed architecture is shown in figure 3, composed of the following basic components: Local photovoltaic plants installed in household roof in supply side. Local energy plant that generate electric energy that can be either used locally or injected into the grid, and some DSM measures in demand side (energy efficiency and strategic conservation).

Regardless of configuration and capacity of PV generator type grid connected system, operation of any PV installation requires such key components as explained in the following steps [START_REF] Mohd | Challenges in integrating distributed energy storage systems into future smart grid[END_REF].

-Solar module: As a source of local electric energy production through photovoltaic conversion effect.

-Inverters: Needed to make a good grid connection, it converts the input direct current (DC) power produced by the PV arrays into output alternating current (AC) power compatible with the grid power quality, voltage and frequency.

-Grid connection: Includes transformers, protection, net metering systems, etc. Two energy meters are required: one meter counts the energy purchased from the energy supplier and another meter measures the energy returned to the electricity grid when production exceeds consumption. A simplified diagram of a PV system with all the components installed on a roof of a house and connected to the grid is shown in the figure 3 below. In term of photovoltaic module technologies, the most commonly used photovoltaic technologies are silicon crystalline (Mono-crystalline, polycrystalline) and thin-film sole cells (Amorphous PV technologies) [START_REF] Shukla | Design, Simulation and Economic Analysis of Standalone Roof Top Solar PV System in India[END_REF]. The choice of a PV module technology depends on the variety of factors such as efficiency, cost, and availability. Different PV technologies have been installed for diverse applications such as power supply for consumer products, power supply for residential buildings, street lighting and water pumping [START_REF] Benbekhti | Study and simulation of silicon solar cells: Technology Evaluation for Photovoltaic Application[END_REF].

The output of a solar PV system depends on various factors like local weather, system design characteristics. It is better to make the PV array face the sun all the time in order to increase the output efficiency of PV arrays. In order to avoid any technological or economic problems, PV generator should be optimally planned. The expected output power from the PV array can be obtained by the following expression [START_REF] Nallapaneni | Annual Energy Prediction of Roof Mount PV System with Crystalline Silicon and Thin film Modules[END_REF]:

𝑃 = P R 𝑛 ( 𝐺 G STC ) [1 + 𝛾(𝑇 -25°)] (1) 
Where ; P R is the module rated power, η is the derating factor which takes into consideration the inefficiencies in the converters, transformers, and the wiring of the PV system. G is the incident global solar radiation in kW/m 2 . G STC (1 kW/m 2 ) is the global radiation at standard test conditions. 𝛾 is the module power temperature coefficient and T is the temperature in o C. One of the factors that can improve the efficiency of the photovoltaic system is availability of solar tracking mechanism in the system [START_REF] Fuentes | Application and validation of algebraic methods to predict the behaviour of crystalline silicon PV modules in Mediterranean climates[END_REF].

Several tracking systems have been used to orient the PV array to face the sun. Solar PV modules can be mounted as a fixed type (attached to a fixed surface such as the roof of house [START_REF] Chong | General Formula for On-Axis Sun-Tracking System[END_REF]. Single axis tracker system consists of a solar PV module rotating around a horizontal or tilted shaft according to the position of the sun. or dual axis tracker type, thus it measures the horizontal as well as the vertical axis. The two-axis trackers used to ensure that the solar panel absorbs maximum sunlight to generate maximum electricity, but this will increase the total cost of the system [START_REF] Deepthi | Comparison of Efficiencies of Single-Axis Tracking System and Dual-Axis Tracking System with Fixed Mount[END_REF][START_REF] Andrei | Photovoltaic System Simulation[END_REF].

In terms of PV system performance evaluation, international energy agency (IEA) developed performance parameters [START_REF] Datta | A Coordinated Control Method for Leveling PV Output Power Fluctuations of PV-Diesel Hybrid Systems Connected to Isolated Power Utility[END_REF][START_REF] Iec | Photovoltaic System Performance Monitoring-Guidelines for Measurement Data Exchange and Analysis[END_REF][START_REF] Ayompe | Measured performance of a 1.72 kW rooftop grid connected photovoltaic system in Ireland[END_REF] for analyzing the performance of grid connected photovoltaic system. These parameters would give the complete PV system analysis, includes: system losses, performance ratios, energy injected into grid.

The performance ratio (PR) is used to indicate the installation quality of a system, expressed as a function of yield (PV arrays, reference and final) in kWh / kW / day, is determined as follows:

𝑃𝑅 = 𝑌𝑓 𝑌𝑟 (2)
Where: P R is the performance ratio; Ya : The array yield; Yf : The final system yield; Yr : The reference yield

Problem formulation

Optimization methods for single residential users are defined to individually and separately manage the energy resources of customers. By means of deciding the operational plan of home appliances, renewable energy resources, as well as managing the energy exchanges with the power grid.

Demand-side management systems and using local energy generation are designed to identify the optimal energy plan. These kinds of solutions can be designed for several objectives.

First one, exploitation and maximize the use of energy generated by local sources. Which represent the fraction of the demand covered by on-site generation, in fact, RESs allow one to reduce the daily bill, since the domestic load is partially supplied through the local generation.

Second one, bill minimization objective: The objective is to minimize the overall daily costs of the user; they can provide benefits to customers in terms of the reduction of costs associated with the use of energy resources from conventional grid. Optimization of energy resources of single consumers can also be used to improve the efficiency of the electric grid by reducing the peak load and. For this, tow scenarios are simulated and analyzed as follow.

Scenario 1: Base case scenario without PV power plants -Consumption with and without DSM measures

The cost of impact kilowatt is assumed to be 5 DA in the two cases, purchase (from the grid to the consumer) and energy sale (consumer to grid), the invoice annual cost is calculated as follows:

𝐶𝑜𝑠𝑡 = 𝑃(𝐷𝐴) * 𝐸(𝑘𝑊ℎ) (3) 
where; P(DA): kilowatt hour energy price and E(kWh) is the annual energy consumed or injected into the network.

En, saving (t) = E(t) ( 

Scenario 2: Photovoltaic customer generation with and without DSM

In this scenario, the proposed concept aimed the change of customer state, of consumer takes the energy from the electrical network to a producer and consumer at the same time, in this case can export part of the excess energy to the electricity grid.

The Energy-saving (En; saving (t)) and cost benefit of electricity (C ; benefit (t)) can be calculated as follows:

En; saving(t) = E(t) (customer generation with DSM) -E(t) (customer generation without DSM) [START_REF] Mustapha | Energetic hybrid systems for residential use", Materials and processes for energy communicating current research and technological developments[END_REF] C; benefit (t)=C(t) (customer generation with DSM) -C(t) (customer generation without DSM) (8) Where; En; saving (t): Energy-saving (kWh) at time t. E(t) (customer generation with DSM) and E(t) (customer generation without DSM) is energy (kWh) at time (t) respectively with and without DSM. C; benefit (t): Energy-saving cost (DA) at time t. C(t) ( Customer generation with DSM) , C(t) (customer generation Without DSM) is the cost of energy consumed and/or injected into grid with and without DSM at customer generation scenario.

Methodologies and proposed scheme

The simulation model of a planned grid connected photovoltaic system is technically sized as per the project specifications and the same is simulated using PVsyst software and online PV simulation tool [START_REF] Shiva | Performance evaluation of 10 MW grid connected solar photovoltaic power plant in India[END_REF]46]. Planning and implementation of any SPV system is rather demanding multi-stage process including: the selection of the study area with their coordinates, assessment of solar source of site and finally design, simulation and optimization of system's yield performance and global feasibility study.

Figure 4. describes the followed simulation process in order to calculate the expected energy generated by a solar PV system, performance index, energy saving and energy cost using PVsyst and online PV simulation tool. 

Case study

In this study the selected location are Alger site at Algeria country. Algeria's geographic location has several advantages for extensive use of most of the renewable energy sources (RESs) (wind, geothermal, biomass, solar, etc.). The site of Alger used in the study is located on (Latitude = 36.08 N, Longitude = 3.10 E and elevation: 25 m a.s.l.) [START_REF]PV-Online Simulation Tool[END_REF][START_REF] Farouk | A contribution in the actualization of wind map of Algeria[END_REF].

Consumption load profile

The PV power generation system is connected to the household load having a total energy requirement of 11.82kWh/day with 1.3kW peak load demand.

Electricity is demanded for domestic use for appliances like ( radio, lighting, ceiling fans, refrigerator, cooling and heating load ). The load consumption profile is shown in the figure 5. The total daily consumption after the application of DSM dropped to 8.05kWh/day, 0.775 kW peak load demand. 

Results and Discussion

Optimal system and perfect configuration

In this first part, simulation approach is used for the comparative analysis of different PV technologies and optimal tilt angle of each one, in order to compare the technical performance (performance ratio, PV energy production…), the PV simulation software is used to simulate the PV system based on each of the three photovoltaic technologies (poly crystalline, mono crystalline and Si-amorph) to determine the best configuration of PV generator in terms of inclination angle and PV modules technology, this allows a success in the optimal sizing of the studied system. Figure 6. (A) shows a graph of the annual PV power generation. Performance index is one of the most important parameters used in of grid-connected photovoltaic systems performance evaluation. performance ratio (P R ) for the studied case is illustrated in figure 6. (B). Figure 2 shows the energy injected into the grid for the different PV technologies in both cases without and with DSM. Electricity generation covers and satisfies more than 100% of the electricity demand; power generation is surplus in all three cases and at different angles of inclination. Except for the 90 degree angle where the annual production of systems does not even cover consumption without DSM (in the case of Si-mono and Si-poly systems). This case was identified as having low photovoltaic energy production because a tilt angle is not optimal.

The conversion efficiency is the most important parameter to be determined, so, the Si-amorph technology is preferred among the three PV technologies considered at studied site. The rest of the results is based on best and optimal configuration with Si-amorph PV technology oriented at an angle of tilt of 30 degree, with a performance ratio of 80%. In the first scenario the customer power supply is done by the conventional electricity grid, however in scenario 2, there is an energy exchange between the customer and the grid operator thanks to the concept of customer generation, the remarkable thing here is that at a scale of one year, the amount of power in major case is injected into the grid. From the figure 9, in scenario 1 (energy from grid power to customer), the amount of energy consumed without DSM is greater than the energy consumed with DSM, due to the implementation of load management measures to reduces consumption energy and load profile change. In scenario 2 (energy extracted and/ or In terms of energy, the big advantage is the change of customer state, from a consumer with 4300 kWh/year coming from the conventional electricity grid to a producer and consumer at the same time, with a 4445 kWh/year injected into the grid when DSM measures is implemented.

Energy exchange and energy cost saving

As we can see from the figure, in terms of energy cost saving and electricity bill reduction, the customer becomes beneficial by the change in pricing system of a customer-operator with an annual cost of 21500 DA/year in first scenario, towards a pricing system operator-customer with a cost of 22224 DA/year in second scenario

Conclusion

In this study, the simulation of residential customer generation as a demand side management concept are carried out, using distributed photovoltaic generation source type house roof mounted-grid connected, with a power of 5 kWc, using PVSYS software and online PV simulation tool. The first step in this study is the determination of the best configuration of photovoltaic system to installed, this is done by the choice of PV modules technology and inclination angle, from results determined by simulation, Si-amorph seems to be performed well followed by Si-mono and Si-poly PV array, generators performance is seen to be best at 30 degree tilt angle. In second step using customer generation concept and demand side management using energy efficiency to provide efficient usage of electricity, and to alters the load curves of customers through a variety of programs, such as, energy conservation, load shifting, peak clipping, valley filling. Customer generation, an approaches can bring benefits not only for the individual customer but also for the utility operator. Finally from the results, the savings achieved by DSM implementation and the reduction in the electricity bill cost, and on the hand, surplus energy generation supplied to the utility as well as the supplied energy cost, make it possible to a quick recovry of the initail investment of photovoltaic renewable generators construction.
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  PV array Si-amorph PV array Si-poly PV array

Figure 6 .--
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