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Introduction Energy monitoring and demand side response will enable SEEU as an end user to participate actively in reducing cost of energy supply and CO2 emission. The proposed project represents next phase of CAP implementation, by increasing energy efficiency, reducing green house gas emission, utilizing renewable energy and is in accordance with standard ISO50001 Energy Management System. The focus will be on real time optimization of energy demand using intelligent energy management concept with the objective of reducing energy intensity, energy consumption and control peak power demand, those reducing energy costs. SEEU Energy Management System with intelligent metering and computing resources will participate effectively in Power Management , monitoring recording and collecting data’s and energy analysis and planning. SEEU intelligent Energy Concept solution as vision will solve the objectives concerning energy supply, energy independence, sustainability with enormous economic and social impact. Savings, determined as daily occupation and awareness for environmental protection will reflect in regular working environment and habitable. Final solution on SEEU Intelligent energy concept, typical intelligent Microgrid, will be real laboratory for hands on education and training on students in the campus in the field of Energy Efficiency, use of Renewable energy Resources and IT implementation for monitoring and control. The changes in economic and environmental conditions in recent years have somewhat altered the attitudes towards more efficient energy use, but have not led to greater change in daily habits and lifestyles. Therefore they should be exposed to information on the expected overall benefits of the new concepts in order to accept them as new values. The Energy Monitoring and Demand Side Response in SEEU Campus  Project, SEEU Intelligent Energy Concept, reflects provincial, national, and international goals to build a smarter, more secure power grid and and one step closer to Smart Grid Solutions.
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PROJECT PROPOSAL OUTLINE AND CONTENT



1.1



Background and Capacity to implement the project



2014



An understanding of energy use throughout SEEU (staff and student population) can reduce the cost of energy supply. Implementation of alternative energy sources, generation technologies and energy storage, as a solar system, fuel switching, CHP and biomass, heat pumps, combined with energy efficiency measures may also reduce energy costs and greenhouse gas emissions. The proposed project will foster a more sustainable campus and local environment, but it can also help to inform and enhance the innovative energy education and research that SEEU seeks to develop. The goal is to lead and educate by example by increasing energy efficiency, reducing greenhouse gas emissions, utilizing renewable energy, and reducing energy costs on campus. Several university campuses(*), following high level commitments on climate change, have started to manage energy more efficiently and their net carbon emissions. SEEU Campus has started this path to sustainability few years ago with Climate Action Plan (CAP), which is 10 year strategic plan for how the campus will undertake the path to carbon neutrality. There are number of steps already taken in implementation of CAP (investment in 100kWp photovoltaic power system and fuel switching, CHP and biomass). The investments for five electric power smart meters in accordance with planed activities in first phase is already realised (6,600Euro). However, improvement of energy efficiency, is also one of the most cost effective initiative, as a part of strategy of SEEU, to manage rising energy costs and growing concerns over greenhouse gas emissions. The proposed project represents next phase of CAP implementation, with objectives to decrease CO2 emissions and energy consumption and is in accordance with standard ISO 50001 - Energy Management System (Figure 1.)



Related Projects and Publications:



-



:Realization of a Low Emission University Campus Trough the Implementation of a Climate Action Plan, SEEU (2009-2011) SEE University Climate Action Plan, 2011 Implementation of a Climate Action Plan, Procedia - Social and Behavioral Sciences journal, Elseveir, http://www.sciencedirect.com/science/journal/18770428/46 ,2012 From a Climate Action Plan (CAP) to a Microgrid: The SEEU Sustainability Concept Including Social Aspects, Academicus International Scientific Journal ISSN 2079-3715, IV  – MMXI, page 42-59, 2011 Realization of a Low Emission University Campus Through the Implementation of a Climate Action Plan 4th World Conference on Educational Sciences, WCES 2012 An Alternative solution for fuel switching according SEEU CAP, ISSN 1847-7186, SDWS2012.0337, 7th Conference on Sustainable Development of Energy, Water and Environment Systems, SDEWES 2012, Sustainable Energy Strategy (SES) for small-scale power supply network, 6th Balkan Communication Network Annual Conference “Energy, Security and Human development”, Ohrid, 2011



*http://www.aashe.org/resources/campus-energy-websites resource lists campus webpages that describe the institution's energy conservation and renewable energy initiatives.
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Figure 1 - Corporative ISO Management Systems



In the new EnMS ISO standard, which replace the previous EN16001 standard, from 24 April 2012, appropriate basic parameters have been specified for corporate energy management system. This EnMS system will be integrated within existing management system, such as ISO 9001 - Quality Management System and future implementations of ISO 14001 - Environmental Management System and ISO 27001 Information Security Management System.



1.2



Project Objectives and Expected Results



Energy management is the use of technology to improve the energy performances of an organization. To be fully effective it needs to be an integral part of an organization’s wider management processes - and any corporate social responsibility (CSR) policy. SEEU Energy Management System, as a demand side response, will have to optimize the use of energy systematically, economically and ecologically from purchase to energy consumption. In addition to decreased energy cost there will be additional advantages and results for SEEU: - Transparency of energy consumption - Promotion of renewable sources and energy savings - Environmental protection, image cultivation - Through continuous monitoring: Early detection and correction of significant changes - Increasing employees and students awareness relative to climate change and energy efficiency - Decreasing of maintenance costs In implementation of SEE EnMS two types of measures will be differentiated: - Technical measures, for which investments are necessary - Organizational measures, which integrated more efficient use of energy in the daily operations. A particular measures is demand response. Optimization of the load does not result in energy saving, however depending on the existing power delivery contract with operators can result in considerable cost savings (if the peak value is lower, power cost are reduced).
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Description of Proposed Project



SEEU Energy Management System will be based on intelligent metering, monitoring and control of electrical and non electrical parameters. Implemented system will enable also real time power monitoring and reports according Power Quality Standard EN50160, EN 61000-2-4, NeQual, IEEE 519, ITIC (CBEMA). Other non electrical values (temperatures, fluids flow, pressure, thermal energy flow) are also taken into consideration in the process of monitoring and regulation with intention to satisfied set up level according request by end users and SEEU policy. SEEU integrated energy concept is presented in Figure 2.



Figure 2. - SEEU Integrated Energy Concept - principal design Content and capacities of SEEU Sustainable Energy initiative, SEEU Integrated Energy Concept: - Different type of energy sources are integrated in SEEU Energy System: local generators, micro turbines, renewable sources (biomass, geothermal, solar thermal, photovoltaic). Also as part of the system are integrated energy accumulation devices with diff erent time respond - Intelligent management system focused on production and consumption of energy - Two way communications and embedded intelligence, include intelligent meters. - Communication net layer as infrastructure is above existing SEEU IT network - Optimization between energy production and consumption based on consumer needs and production - Optimal response to time of use tariff - Decision Support System for energy planning - Possible future upgrading of the system based on additional consumers as well as new sources and technological achievements. Existing power, thermal and IT network and high level commitments of SEEU for energy sustainability, is a good basses in realization of Energy Monitoring and Demand Side Response in SEEU Campus project. SEEU Energy Management System (EnMS) with the intelligent m etering and computing resources will participate effectively in Power Management: 6
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Recording and data collection of the site’s actual energy use. Automatic calculation of the SEEU’s “baseline” energy use Ability to aggregate energy information from across multiple sites.(Tetovo Campus and Skopje) Immediate notification in the event Notification if power consumption or power quality parameters meet specific conditions. Separates loads into three categories: Life, health, and safety-driven Mission critical Non-critical Identifies high intensity loads by i nstalling sub-metering to Energy analysis and planning   



-



SEEU EnMS will have flexible and scalable system architectures, acquisition of: power, gas and water consumption and use of existing infrastructure (Figure 3.). Measurement devices provide indispensable information about sub-standard power quality and thus enable measures to be undertaken to resolve network problems. Ethernet (TCP/IP) is increasingly used as the backbone for data communication. Measurement devices with Ethernet/Modbus gateways ensure efficient systems with high transparency.



Figure 3. – SEEU Energy Management System



Created Software included in the project of delivery of all measurement devices will be used for Energy Management Systems and Power Quality Solutions. This sof tware provides historical values, e.g. load profiles, which allow a trend analysis as well as online measurement values for monitoring the actual load and demand scenario in real time, which will be presented through dedicated HMI (Human Machine Interface). SEEU Energy Management System will be designed specifically for the automated monitoring and control of the power consumption and production, heating, ventilation and lighting needs of a building or group of buildings. This energy management systems also provide facilities fo r the reading of electricity, gas and water meters. The data obtained can be used to produce trend analysis and annual consumption forecasts. Smart metering enables consistent and more granular data with improved accuracy. 7
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Implementation Plan and Time Frame



First phase: Realization of SEEU Electric Power Monitoring System SEEU Electric network configuration with intelligent metering systems, distributed energy resources as a integrated concept with existing IT network (TCP / IP) is presented in Figure 4. L M
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Figure 4. - SEEU Electric network configuration with intelligent metering systems. With the installation of these devices in the SEEU electric network ( the four entry points and photovoltaic power generation system), will be possible: - Monitoring of the consumption and production of total electricity - Power Quality delivery from operators - Identification of distortions and disturbances - Identification of peak loads (amount and time of submission) - The real time data and historical trends, processing , analysis. Installation of intelligent electric meters represent first phase ( from 01.03.2014 to 30.08.2014) of realization of SEEU Energy Management and Demand Si de Response project. However, next phase will include: - Other intelligent measurements ( thermal energy, flow, temperatures and fluids) and - Realization of SEEU EnMS and - Possible application on EU funds, actually in Horizon 2020  – Work Programme 2014-2015 “Secure, Clean and Efficient Energy” (Call Energy Efficiency, EE6 -2015: Demand Response in Blocks of Buildings). The current situation of SEEU energy consumption and production are presented in Annex A. 8
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Risks to Successful Implementation



There is no risk in first phase of realization of the proposed project. The missing formal subject, office or responsible group for sustainable energy, energy management and collection and analysis of energy data’s at SEEU represents obstacle. In next phase of project implementation major risks can be: - Lack of knowledge and awareness of staff for sustainable energy - Need for EU partner as a Project Coordinator for application to EU funds, (Secure, Clean and Efficient Energy). - Implementation of new technologies according the proposed project for SEEU EnMS



2.2



Projected Expenditures



Expenditure Category 1. Personnel / Labor 2. Equipment / Materials 3. Participation in Conferences Total Project Cost



Firs phase in Euro 6x400 6x300 600



Total in Euro 4.200



2x600



1.200 6.000



600
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Annex A. - Energy consumption and production at SEEU Campus



Peak power demand is usually measured as an average over a 15-minute period



The annual cost of electric power for 2013 (summarized from EVN bills) 134,374 Euro . The annual Extra light heating oil consumption (type E1) for heating system in SEEU Campus approximately is 200,000litre with cost of 150,000 Euro . 10
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Electric power production by months (PV 100kWp) for 2013/2014
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Electric power production by months (PV 100kWp) for 2013/2014
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Electric power production time by months (PV 100kWp) for 2 013/2014
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