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EXECUTIVE SUMMARY
            Water is considered as a very important resource since it gives life to living things and is also one of the most important sources of renewable energy. Hydroelectric power is the electricity that is generated from water. It is clean energy as it does not pollute both air and water. Hydropower facilities though contribute to the environmental degradation where some natural habitats are destroyed upon their installations. Though hydropower is one of the oldest forms of renewable energy, Africa, Latin America, and Asia continues to embrace this form of renewable energy though they have not exploited their full potentials. It is important for countries using hydropower to develop hydropower environment regulations in order to ensure that the natural environment is not destroyed as they use hydroelectric power.









INTRODUCTION
     Energy is defined as the power that is derived from the utilization of resources such as physical and chemical which is used to provide heat and light or to make machines work. Water has been a very important energy source. The relationship between water and energy can be defined as very close. It requires a lot of water to provide energy as well as it requires a lot of energy to process safe drinking water. This paper will help us understand more about the type of energy that is produced from water. The type of energy that is produced from water can be referred to as clean energy since it does not pollute the environment upon its production. “The energy produced from water has a variety of uses and can be used as light, heat, and/ or making machines work.” (Gibbons, 2013). This paper discusses energy produced from water, how it is produced, how different countries use it, and the regulations from countries to countries.
HYDROELECTRIC POWER
The energy that is produced from water is referred to as the hydroelectric energy. It is formed as a result of kinetic energy (which the running water possesses) is converted into electricity. Hydroelectric energy is an example of a renewable energy. Renewable energy is the energy that is formed from renewable resources. These renewable resources include wind, water, tides, solar, waves, and geothermal heat. Renewable energy can never be depleted since it is constantly replenished. Today`s use of this type of energy does not affect tomorrow`s availability of this energy. Therefore this kind of energy is very important since both the current and future generations have the same opportunities in the use of this energy.
Water just like many substances has two kinds of energy; potential energy and kinetic energy. Potential energy is the energy that is stored in water and other substances when they are not in motion. This type of energy is stored but not used. This type of energy will only become useful when the water starts to flow. Water also possesses kinetic energy. This is referred to as the energy in motion. It is because of this energy that water flows and waves are formed. Potential energy is transformed into kinetic energy and movement of water results. Water movements or when water falls through a waterfall, energy is generated. Energy is generated from water through the creation of large hydropower facilities. The large hydropower facilities contain huge turbines and water is taken through several steps for the energy in the water to provide hydroelectricity.
Hydroelectric power is the type of electricity that is generated by harvesting the energy from moving or falling water. The hydroelectric power which is harvested from water becomes a very important renewable energy. Water can always be renewed and we can never run out of water contrary to the non-renewable energy where at one time they become depleted. Water can be renewed after we have used it to generate the hydroelectric power. Hydroelectric power is beneficial in that it contains a high amount of useful energy. It also has a relatively low maintenance and operating costs compared to other sources of electricity. The plant for producing this type of electricity emits very little carbon (IV) oxide and other air pollutants that trap heat during the operation. These water plants have a live span of up to ten times than those of nuclear facilities or the facilities for producing coal. The dams that are used for the production of the hydroelectric power are also used in the prevention of flooding. These dams are also used to supply a regulated flow of water which can be used for irrigation in the areas that surrounds the dam. On the other hand, the use of hydroelectric power has some demerits whereby the installation of a hydroelectric power facility takes a lot of space where the habitats for animals may be destroyed. When the hydroelectric power facilities are used in large scale, it can alter the natural flow of rivers and threaten some recreational activities. Fish and other aquatic animals are also affected whenever there is the installation of these dams and water reservoirs. They are not able to flow to the sea and to oceans.
GENERATION OF HYDROELECTRIC POWER
A high dam is built across a river in order to create a water reservoir. A station is also established where energy is processed and converted into electricity. The generation of hydroelectric power involves a number of steps. The first step involves the collection of runoff seasonal rainwater and snow from lakes, rivers, and streams through the process of hydrogen cycle. Water flows and falls in a dam and in the process turns large wheels which are referred to as the turbines. The turbines are very instrumental in converting the kinetic energy of falling water into mechanical energy so as to turn and drive the generators. The running water turns a shaft which rotates a number of magnets in the generator. A magnetic field is created when the magnets pass through the copper coils. This magnetic field helps in the production of the electricity. There are step-up transformers which are very useful in increasing the voltage of the electricity to the required levels as needed by the community. Electricity is then transmitted to the communities or to the national grid through the transmission lines. Water is then released to flow back to the rivers. Hydropower facilities do not add any pollutants to the water and therefore the generation of the hydroelectric power is very safe since no pollutants are added to the water (Gibbons, 2013)
HYDROPOWER FACILITIES
They have dams which may be over 100 meters high, a huge lake that is man-made, and turbines which weigh hundreds of tonnes. Dams create reservoirs which enable greater heights of fall. They are also important in regulating energy withdrawals. The water in the dam is stored and used only when the energy demands are greatest. The water from the turbines is allowed through tunnels where it passes turbines on its way. The type of the turbine will depend on the size of the hydropower facility, the height of the dam and other factors. Kaplan and Francis's turbines are the most commonly used for the dams with the medium height of falls. Hydropower plants which have a high height of falls mostly use the Pelton turbines. A generator is responsible for converting mechanical energy into electricity. A step-up transformer is used for increasing the voltage and finally, electricity is transmitted to the grid through the transmission lines. The hydropower facilities have long useful life and require low operational costs. “They are very expensive to install though. These plants are almost automated.” (Monteiro et al, 2013).
There is no fuel that is needed in order to operate the turbines and the maintenance costs are very low. The costs of investing in the hydropower facilities are easily recovered once the plant is put into operation. The hydropower facilities can be used to generate both the base load power and the balancing power. Since electricity cannot be stored to any great extent, water in the reservoirs next to the plant is used as a large battery where water is used to produce the electricity depending on the electricity requirements in the country. Water is stored when the inflow of water is high and the energy demand in the country is low. The water can later be used when the water inflow is low and the energy demand in the country is very high. A hydroelectric power facility generates a lot of electricity when the water is released. It is not dependent on whether or other complicated start-up processes which affect other energy sources. Hydroelectric power can be increased to cover shortfalls from other renewable energy sources such as wind and solar (Monteiro et al, 2013)

BENEFITS OF HYDROELECTRIC POWER
Hydroelectric power is clean since it is fuelled by water and there is no pollution of the environment upon its production. Water is a clean source of fuel unlike other energy sources that burns fossils fuels polluting the surroundings in the process.
Hydroelectric power is a domestic energy source. This is important because it allows every to produce its energy in accordance to its own energy requirements. This is also important since most states do not have to rely on the international energy sources.
     	The process of hydroelectricity generation results in the creation of a reservoir that presents a variety of recreational opportunities (Wang et al, 2014). These might include boating, swimming, and fishing. Public access is allowed so that people could take advantage of the opportunities that the hydroelectric power facility comes with.
Hydroelectric power facilities can go from zero to the maximum output. Hydroelectric power facilities also provide power to the grid immediately.  They, therefore, act as essential power back-ups in instances where there is a major power disruption or an outage.
Hydroelectric power facilities are also very important in ensuring that there is flood control, food supply through irrigation, and water supply in addition to them being sustainable energy sources.
LEADING HYDROELECTRIC POWER GENERATORS
Hydroelectric power is one of the most important forms of renewable energy sources. Many countries are embracing hydroelectric power so as to cater to their domestic energy requirements. China produces most electricity from the hydroelectric power. It produces about 856.4 billion kilowatts hours a year. This is more than double the amount produced by Brazil which is the second largest generator of the hydroelectric power. It produces about 411.19 billion kilowatts hours a year. Canada comes third with approximately 376.17 billion kilowatts hours a year.  The United States of America comes forth with about 276.24 billion kilowatts hours a year. Russia is fifth with about 164.42 billion kilowatts hours a year.  Norway is sixth with about 140.47 billion kilowatts hours a year.  India is the seventh with about 124.57 billion kilowatts hours a year.  Venezuela is the eighth with about 81.19 billion kilowatts hours a year.  Sweden is ninth with about 78.14 billion kilowatts hours a year. Japan takes the tenth place with about 74.73 billion kilowatts hours a year (Gibbons, 2013)
HYDROELECTRIC POWER GENERATION IN AFRICA
Ethiopia leads in Africa in terms of the hydroelectric power generation. It is listed 62nd in the world with a world share of about 0.2%.  As Ethiopia continues to invest heavily in the hydroelectric power generation, it has a hydropower potential of about45000 MW.
The Democratic Republic of Congo comes second in Africa. It has a hydropower potential of about 100000 MW. The Congo River holds its greatest hydropower potential. This river holds about 40 hydropower projects. Congo continues to heavily invest in the hydroelectric power so that it can attain its energy requirements.
Angola comes third in Africa. It is blessed with many rivers. Its hydropower potential is among the highest in Africa. Its potential is estimated to be 18200 MW. The electricity demand in Angola is also increasing exponentially due to its increasing economic development. The government hopes to increase its hydroelectric power generation from 1200MW to 9000MW by 2025.
Mozambique comes forth in Africa. Its hydropower potential is estimated to be 12500MW which is one of the largest in the Sub- Saharan Africa. It has more than 80% of its potential located in the Zambezi Valley. Mozambique has 13 major river basins which present a high potential for the growth of hydroelectric power production (Suberu et al, 2013).
Ivory Coast comes fifth in Africa. Hydroelectricity in this country accounts for about 16% of all the electricity generated in the country. This country still has a number of untapped resources which could result in the even greater generation of hydroelectric power. At 2016 its hydropower potential stood at 1,267 MW and hydropower generation was at 4.95TWh.
Zambia is the sixth in Africa. River Zambezi is one of its hydropower resources. Zambia has a hydropower capacity of about 2,257 MW. This represents 94% of Zambia`s total energy mix. The demand for electricity is continuing to rise in Zambia at the rate of 150 to 200MW each year.
Ghana is the seventh in Africa. It has 17 hydro sites. It has hydropower capacity of about 1180 MW.  The generation of electricity in Ghana is conducted through the Volta River Authority which was established in 1961. The average annual output of Ghana`s hydroelectric power is equivalent to about half of Ghana`s hydropower potential
Kenya is the eighth in Africa. The country`s hydropower potential is about 7812.70 MW. Only 820MW had been tapped as at 2015. About 3000MW is said to be in small hydropower sources. The total length of Kenya`s rivers and streams is about 407,820KM. The total length analyzed for power computation is about 47130KM.  The total potential for the rivers is about 5937.25MW. River Tana has the highest potential of about 450000KW followed by River Embu about 400000 KW.
Egypt comes ninth in Africa. Mostly all its hydroelectric generation comes from Aswan High Dam. Aswan high dam has a hydropower capacity of about 2.1GW. This dam is not able to operate at full capacity due to low water levels. Egypt contains a high water power system size of about 24,700 MW installed. It contains more than 40 grid connected plants. 99% of the Egyptians had access to electricity as of 2010.
Nigeria takes the tenth place. Hydropower in Nigeria has been the main source of grid-powered electricity. 15% of its power generation sources are hydro-based. Nigeria is naturally endowed with large rivers and few natural falls. Nigeria has a total capacity of 3500MW as a result of its unexploited hydropower sites. Only 17% of its potential hydro sites have been exploited.
COSTS OF HYDROELECTRIC POWER
Hydroelectric power is one of the oldest methods of producing electricity. It is preferred by most countries since it does not pollute either air or water. Hydropower represents about 17% of the world total electricity production according to the International Energy Agency. Untapped hydro resources are still abundant and yet to be tapped. They exist in Central Africa, India, China, and Latin America. The following are the reasons why some countries have not fully exploited their hydro resources.
Hydroelectric power requires initial high investments costs. This is in order to establish the hydropower plants. The investments costs would be incurred in the building of the high dams, installing turbines, step-up generators, and the transmission lines.
Hydroelectric power depends on hydrology. Countries need to have rivers and streams of water with favourable waterfalls. This is to ensure that these waterfalls would generate enough energy so as to turn the turbines efficiently and generate the hydroelectricity. Countries that lack these natural resources may not be in a position to generate hydroelectric power.
The installation of the hydroelectric power plants may lead to the inundation of the land and the wildlife habitats.
The installation of the hydroelectric power plants may lead to the loss or modification of the fish habitats and other aquatic animals. It might also result to fish entrainment or passage restriction.
The generation of the hydroelectric power may result in the changes in the quality of the stream water due to constant changes in the reservoir.
The installation of the hydroelectric power plants may lead to the displacement of the local population. The government may be forced to evacuate local populations so as to build the high water dams.
Hydroelectric power facilities may have environmental impacts by changing the environment and affecting land use, homes, and natural habitats in the dam areas as much as they do not pollute air or water.
REQUIREMENTS FOR A HYDROPOWER FACILITY
Countries that wish to establish a hydropower facility should develop their renewable portfolio standards. These renewable portfolio standards are used to mandate the generation of electricity from renewable sources or other clean energy sources. The policies generally require that the electricity that is generated from the hydropower facility must benefit the region which the facility is established. This happens when a certain percentage is sold to the people in the area which the facility is established before being distributed to the national grid. The hydroelectric power rules relating to the renewable portfolio standards differ from countries to countries but generally restrict hydroelectric power by size, technology, and vintage. The predominant factor that limits hydroelectric power renewable portfolio inclusion is the age. The renewable portfolios standards give the highest priority to the latest renewable energy which limits the hydroelectric power facilities which were invented many decades ago.  Large hydropower plants are also limited due to the fact that they result in a large destruction of ecological areas. Small and medium hydropower facilities are preferred by most countries in Europe including the United States of America. The small and medium hydro should be between 3 to 60 MW depending on different European countries.
Many countries have their renewable portfolio standards where they divide their energy target requirements into two or more resource classes. The classes would be promoting a certain technology, for example, solar energy and therefore are required to meet a certain percentage according to the countries renewable portfolio standards. In relation to the hydroelectric power, the renewable portfolio standards tiers would differentiate it in accordance with capacity, vintage, and/or hydro technology.
Some countries have been reconsidering the role of their hydroelectric power in their renewable portfolios standards and either considered expanding eligibility for existing hydropower or inclusion of large hydro facilities.
Countries also regulate the hydroelectric power by considering the environmental regulation of the hydropower. Most European countries work to minimize the environmental damage by establishing a regulatory body that regulates the installation of the hydropower facilities. The regulation body requires that all projects applicants should communicate with all its stakeholders and the environmental authorities. After a long process of review, a hydropower facility that qualifies is issued with a license that covers a period of 30 to 50 years.
There are many factors that affect the way different countries regulate and licenses different projects. These factors include the capacity and size, age, the type of technology being used, ownership, and the environmental considerations. Different countries may also have regulations that have implications for the hydropower facilities.
Many countries especially the European countries prohibit the construction of new dams while a lot of countries in Central Africa and Latin America allow new dams to be constructed. Some European countries that prohibit the construction of new hydropower facilities make exceptions for dams under certain capacity or would allow capacity to increase as a result of incremental production or due to efficiency upgrade (Borsche et al, 2013). Most countries restrict new hydropower facility developments up to 50 MW or less in one tier.
Most countries do not impose restrictions in terms of capacity on new hydropower facilities especially for new run-of-rivers projects or efficiency gains. Some countries especially the European countries impose capacity restrictions on the new hydropower facilities. The cap on the capacity is intended to reduce the impact of these hydropower facilities on the environment.
The environmental requirements for most countries whether they intend to have a small or large hydropower facility is intended to ensure that the environment is protected and there is safe ecological and efficient land use. To minimize environmental impacts some countries prohibits new diversions or new impoundments. They only allow incremental production or efficiency gains.
Most countries with the hydropower environmental regulations consider the following environmental values while they are developing their environmental regulations.
There should be adequate water flow to ensure that aquatic life and the wildlife are both protected. They would try to minimize this effect when they are constructing the hydropower facilities.
There is a fish passage in the rivers that the dams are constructed. Countries with these hydropower environmental regulations would try as much as possible to avoid disruption fish passages when they are constructing these dams.
Ensuring that there is the availability of quality water and that watershed are protected are the ultimate goals for countries with these hydropower environmental regulations (Borsche et al, 2013)
CONCLUSION
Water is a very important component of humans’ life. Water gives life. Water is an important source of renewable energy. “Hydroelectric power is clean energy which benefits most countries that have hydropower facilities.” (Gibbons, 2013). Hydropower is one of the oldest sources of electricity and most countries in Africa, Asia, and Latin America continues to embrace this source of electricity. These continents have a lot of untapped hydropower potential. The use of the hydropower should not result in environmental degradation. It is therefore important for countries with hydropower facilities to develop hydropower environmental regulations so as to ensure that the natural environment is well protected (Gibbons, 2013)
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