[bookmark: _GoBack]Solar Energy in Oman- Webinar 16.10.18  
Why we have to look for renewable energy?
In the recent IEA report it is stated that grid-integrated renewable energy capacity grew at a record pace in 2015, with 150 GW of net new capacity installed globally, surpassing the 130 GW installed in 2014. This robust growth in grid-integrated renewable deployment was supported by a variety of policies addressing energy security, local pollution concerns and climate objectives. In 2015, renewables accounted for over 50% of net yearly additions to power capacity for the first time; nearly 80% of these additions were from non-hydro renewable. The IEA report identifies a number of policy and market frameworks that would boost renewable capacity growth by almost 30% in the next five years, leading to an annual market of around 200 GW by 2020. This accelerated growth would put the world on a firmer path to meeting long-term climate goals.
The Sultanate of Oman, like the rest of the GCC, has previously underutilized renewable energy due to its large reserves of oil and natural gas, and the fact that these resources provide a cheaper source of power than renewable options.  Now Oman is seriously looking for alternative source for energy and that too renewables.
Renewable energy has made remarkable progress in the last decade, transforming from an almost attainable option, to one that is economically and technically preferable. Combined with energy efficiency, it provides an immediate, viable and affordable solution to the challenge of climate change.   Statement by DG of International Renewable Energy Agency (IRENA).
Humanity will look back on 4 November 2016 as the day that countries of the world shut the door on inevitable climate disaster and set off with determination towards a sustainable future,” UN climate chief Patricia Espinosa said today.
Why Solar Energy in Oman
In January 2005, Oman signed up to the Kyoto Protocol and announced the formation of a Designated National Authority (DNA) in 2009 to encourage and administer the utilization of renewable energy. Oman is the only country in the region with a dedicated Ministry for Environment and Climate Affairs. With a Royal Decree and a vision promulgated under Sultan Qaboos bin Said’s “Vision 2020” policy to produce 10 per cent of its total electricity requirement from renewable energy sources by 2020, it is clear that Oman has serious intentions to invest heavily in the development of its renewable energy capacity over the coming years.
Oman enjoys a climate with many hours of continuous sunshine and receives substantial amounts of solar radiation, which can be converted to solar energy. AER conducted a study in 2008 and concluded that Solar energy density in Oman among highest in the world has significant scope for developing solar energy resources throughout Oman. The average solar radiation is 216 W/m2. The average sunshine duration in Oman is 9.49 hours with little seasonal variation. Oman has a great potential for solar energy harnessing because of the long daily duration of sunshine and high levels of solar radiation. Researchers from SQU have carried out a detail study to use renewable energy in rural sectors of Oman and concluded that there is a good potential to use solar energy in rural areas. Oman among record number of countries to sign Paris agreement on Day One. Oman already signed the agreement on 22.04.2016. There is a significant opportunity to develop solar energy resources throughout Oman.  Recently one of the Omani researchers in their paper titled “Issues and Challenges with Renewable Energy in Oman” concluded that there is a great opportunity for Oman to utilize solar energy for commercial advantage. Oman’s Authority for Electricity Regulation (AER) is promoting solar power generation among local homeowners. The regulator is currently working on its Solar Rooftop Project, a program that will make it possible for people to install PV systems on their rooftops and sell generated power in exchange for cuts in their electricity tariffs. 
A study undertaken by the German Aerospace Centre (GAC) has estimated that the economic potential of solar energy is far greater if exploited efficiently. Direct Normal Irradiance (DNI) value amounts to 2,200 kWh per m2 per year. This could yield 19,404 TWh of electricity a year. A range of other studies has been undertaken arguing that the GAC’s estimate could be conservative. If 10 per cent of the land is found to be suitable, one study believes this could generate 7.6 million GWh a year, which is 680 times more than the total electricity supply in Oman in 2007 (11,189 GWh).There is also potential for this to be combined with desalination plants, which could reduce the fuel consumption required for this process to 5 per cent of what a conventionally powered plant uses.
  Few of Short listed pilot projects in Oman
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Sustainable Design/Building in Oman
Buildings consume yearly 40 percent of the raw materials world over, 40 percent of energy and 60 percent of the world's electrical consumption resulting in generation of large amounts of waste and pollution and emission of greenhouse gases. Residential development accounted for substantial amount of energy-related carbon dioxide (CO2) emissions. A study illustrates that the average energy use per area in domestic buildings is high, and public buildings in GCC show less sustainable measures in terms of energy features, energy performance and environmental features. Eco-design aims to improve the environmental performance of products throughout the lifecycle by ensuring that there is a systematic integration of environmental aspects during product design. 
Feasibility Studies Carried out in Hospital in Oman by me
Hot Water Application; Vaccine Refrigerator; Pumping Water; Air Conditioning. Savings Details of the Proposed Hot water Project at Hospital 
Other potential areas of solar energy applications
Solar cooling by adsorption; Domestic Hot water system; Solar power plants; Solar Desalination; plants; Solar Ponds; Solar Lights
RENEWABLE ENERGY BARRIERS
INVESTMENT COST -Energy available through conventional source is very cheap. Hence investors hesitate to invest huge capital coasts in the Solar Projects. 
TECHNICAL KNOW-HOW -Technical knowhow depend s on the investment in human capital. Pool of scientist and engineers are required to transfer the technology from the developed countries to Oman. Educational institutions in Oman have to play a vital role on this issue.
LACK OF AWARENESS - There is a need for brochures, training courses, demonstration systems, and workshops for targeted users. 
Lack of Government initiatives- Lack of coordination and consistency in policy- Since the first study done by PDO in 2000, there has been no progress, and there has only been one new study, in 2008, by the Authority for Electricity Regulation. The country has been slow in implementing the recommendations of the 2008 study. This is because the responsibility for Oman renewable energy business goes to many sectors, such as Petroleum Development Oman (PDO), the Authority of Electricity and Water, the Authority for Electricity Regulation, Oman Power and Water Procurement and the RAECO. This makes it difficult to provide consistent energy policies. Furthermore, energy policies in different fields lack coordination, making it difficult to form an effective long-term system to support sustainable RE development.
No encouragement for RE-The government has developed policies in renewable energy in 2008, but it is still unable to compete with fossil energy and its development depends upon the government support. The government provides subsidies for fossil energy has hampered the development and support of RE. 
No financing system for renewable energy projects-The National Bank of Abu Dhabi has announced new investment of $10 billion for environmental projects during the World Future Energy Summit in the United Arab Emirates. The new $10 billion investment pledge will see the Sustainable Business team begin an engagement programme with policy makers, regulators, and industry players, “to capture up to date market trends and promote continued partnership between the financial sector and environmentally sustainable businesses.
Inadequate investment in technical research and development for renewable energy. -Renewable energy is a technique-intensive and fund-intensive industry. It is a requirement for stable and rapid development.  By the end of 2011, there had been no investment in renewable energy allocated in the budget. 
Oman’s manufacturing industry to manufacture   equipment for renewable energy
The industrial statistics have revealed that the manufacturing sector’s GDP reached in 1975 was around 2 millions OMR only, representing (0.3%) of the Sultanate’s GDP. Subsequently due to wise policies of government the industrial sector’s GDP reached roughly OMR 3152 millions in 2014, with a GDP contribution rate estimated by (9.5%). By 2020, Oman aims to increase the industrial sector’s contribution to GDP to 15 per cent, while reducing the oil sector’s contribution to 9 per cent. During the last four decades Oman has established a number of special economic zones and industrial estates at places like Duqm, Sohar,   Salalah etc to accelerate the industrial growth. 
Terra Nex Financial Engineering AG Switzerland (Terra Nex), in collaboration with Middle East Best Select (MEBS) Group of Funds, has announced its plans for a major $2bn project to develop solar power resources within the Sultanate of Oman.  Therefore there will be great demand for equipment such as PV panels, Batteries, inverters, Cables, Solar lighting, CSP etc for Solar energy applications. Some of companies in Oman who are in   trading and assembling equipment for soar energy application are tabulated below:-
	S.No
	Name of Company
	Business type 
	Range of Products
	Remarks

	1
	Abu malak global enterprise oman
	Retail sales, wholesale supplier, importer
	Solar home commercial lighting, solar street lights, solar traffic lighting, solar lighting systems, solar electric power systems.
	www.amgeoman.com

	2
	Growth International LLC
	Manufacturer, retail sales, wholesale supplier, importer
	Solar street lighting, photovoltaic modules, solar traffic lighting systems, solar water pumping systems, photovoltaic systems.
	http://www.growth24.com/

	3
	Oman Solar Systems Co. LLC
	Projects and Retail sales
	Solar Photovoltaic Power Systems, Solar PV Industrial Systems, Solar Grid connected Systems, Solar Water Heating Systems. 
	http://www.omansolar.com

	4
	Valona International LLC
	Manufacturer, retail sales, wholesale supplier, importer, distributor, electric utility
	Solar street lighting, Photovoltaic cells, Solar thermal electric power systems, Photovoltaic Modules, Solar Traffic Lighting Systems, Solar Water Pumping Systems, Photovoltaic Systems,

	http://valona.com

	5
	Al Dahirah Star Trading L L C
	Retail sales, wholesale supplier, importer
	Solar lighting systems, solar electric power systems.
	



12. Miscellaneous 
Applying combined heat and power (CHP) to reduce carbon dioxide emissions.CHP is recognized by the recent EU Strategy on Heating and Cooling as capable of delivering significant energy and CO2 savings compared with separate generation of heat and power – saving money, while also ensuring a stable and reliable heat and electricity supply.
Petroleum Development Oman (PDO) and Glass Point Solar have broken ground on the 1 GW Miraah Enhanced Oil Recovery (EOR) project a month ahead of schedule. The solar thermal facility will produce steam at the Amal oilfield in South Oman, reducing the consumption of gas which is currently used for oil recovery. Once fully completed, the solar thermal facility will be more than twice the capacity of the largest CSP plant currently in operation, Bright Source’s 392 MW Ivanpah plant in California.
Oman Research Council approved a strategic research program last year. This program includes support measures and projects within the renewable energy sector worth 7.36 million OMR over the next five years. To prepare the program, a two-day workshop was held in Muscat. National and international stakeholders had the opportunity to make suggestions and take a stance on the existing plans. According to the strategic program, research projects on the use of renewable energy for cooling, air-conditioning and desalination will be supported as well as the fields energy efficiency, power generation and storage. The program aims to develop Oman's research sector by finding local solutions for local problems with the help of international know-how.
Micro/Smart grid.
As on date there is no well-defined policy on micro/Smart grid. However I understand that Government is seriously considering reduce the energy subsidies. In that many private players will enter in to the market to generate power particularly by using solar energy.  
· Use of solar energy to treat the waste water from Oil wells by using CHP
· Development of solar energy based absorption system
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