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Statement of the Problem
	Urbanization and severe weather continue to strain the energy infrastructure within the United States. With an ever-aging grid, increased demand via continuous urbanization of major cities, drive outages and creates grid failures to the distribution grid. These two phenomena, independent or collectively have severe outcomes on the country’s major cities. According to Szpytko& Duarte (2020), "The concept of Smart Cities emerged in the same way as Smartphones or Smart TVs. Several initiatives are being developed as part of Smart City projects; however, there is a lack of consistent indicators, databases, and methodologies for assessing, financing, and implementing these kinds of initiatives."
	Recent trends and patterns exhibit a continuous increase in the urban population in the United States. Data from the Census Bureau between 2000 and 2012 show that the American population living in urban areas increased by 12.5% (Donahue, 2018). Notably, cities face a major concern due to the increased demand for distribution infrastructure and power generation, which tend to be geographically constrained to a vast degree. Major American cities face experiencing a construction boom with the objective of accommodating the influx of the population.
[bookmark: _GoBack]	The trends in population migration and construction have increased the demand for vital power grid nodes. Base building requirements like; lighting, heating, air conditioning, have drastically grown over the past years. Additionally, this information age has led to the establishment of new energy-intensive technological devices.  Studies reveal that personal consumption in the United States has more than quadrupled from 1960 to 2016. Increase urbanization has various effects on energy (Donahue, 2018). On the positive side, living in an urban environment enhances transportation. It is characterized by increased ride-sharing options, development of mass transit ridership, and walking which are considered to have a positive effect on energy efficiency. On the other hand, the recent population in urban laces is the millennial. This population is yet to form families increasing a single person in urban areas which makes it hard to gain energy efficiency. 
	 Therefore, cities are obliged to draw a substantial amount of power needs from the power distribution grid, particularly during peak utilization periods, even if the power is transmitted from the neighboring nations.  However, the grid has been described as aging, and the federal government fathoms that the load and age will rapidly degrade its effectiveness and reliability.  The increasing population in American cities is increasing leading to an overloaded grid which is reflected in the increase in the number of outages and the prolonged duration taken to make repairs or restore energy in American Cities (Donahue, 2018). Illustratively, the 2006 black out in Queens Neighborhood, Astoria, took an entire week to restore the power to consumers. 
	Beyza et al., (2020) observe that the transmission of electricity and gas are increasingly interconnected and a slight attack on particular assets could cause substantial energy disruptions. Notably, power and gas tend to be highly interconnected due to the high consumption rate of natural gas for generating electricity and electricity demand in different gas infrastructure facilities. According to the International Energy Agency, natural gas from different electricity generations will rise until 2040 through incorporating announced and existing policies within a wide international perspective. 
	The issue of planning both network\s expansions is a major issue that has raised concern in recent years. Some of the major prerequisites entail modeling approach analyzing joint coordination, takes into account uncertainties in demand, attains integrated operational between facilities, and promotes reliable and economical outcomes. Another major issue is the quantification of the effects of natural disasters, malicious events, and protection and identification of critical components. Gas and power joint operations are mainly based on hydraulic and electrical models that interact with respect to external conditions. Various studies have evaluated the safety and adequacy of power and gas in the infrastructure system. The major failures pointed out in these studies include robustness, contingencies, and cascading failures. 
	Zheng et al (2021) focus on the use of a smart grid as a solution to the recent energy issues arising from urbanization. Smart grid has been described as the electric grid of future generations with the ability of optimal and adaptive power generation, consumption and distribution. It is an enhancement of traditional power systems and grids through its use of two-way flows of information and electricity. A major merit of smart grids is that they enhance the availability of power distribution systems. The smart grid technique brings significant innovation in power distribution consisting of distributed generations, distributed storage devices intelligent electronic controls, improved protection, and self-healing. 
	A smart electric grid enhances sustainable and green energy-based communities and also mitigates the growing energy crisis. However, a smart grid will also complicate power systems compared to traditional grids which call for critical evaluation of their availability/ reliability systems. Evaluation of smart grids has proved to be a hard task as it is hard to achieve using conventional approaches (Zheng et al., 2021).  Importance measures are mainly used to show the vulnerable/ weak parts and components contributing to the system's unreliability. The component importance measures show the impact of component reliabilities on a system’s reliability and it aids a designer point out components that need improvement in the designing phase.  
	Existing literature shows various limitations in the evaluation of smart electronic grid’s reliability and availability. Zheng et al., (2021) explain that it is often hard to attain or compute the structure-function of complicated smart grid systems. However, the use of binary decision programs could aid in the computation of parametric sensitivity and minimizing FT complexity (Zheng et al., 2021). The economic effects of using smart grid power systems are also a major constraint. Implementing and developing smart grids needs enough financial resources related to the distribution and transmission systems. Therefore, it is essential to conduct a substantial and thorough financial feasibility of a state or nation to determine if it is capable of making the transition from the traditional grids to the modern power grids. 
	Urbanization has exerted significant pressure on the existing traditional energy system. The increase in the number of people in urban areas has increased energy consumption which surpasses the supply of energy in major American Cities. As shown in literature, the present generation has made it hard to enhance energy sharing as individuals prefer living alone rather than as families. As a result, there has been an increase in energy consumption per person increasing the burden on traditional power systems, which cannot cater to the increasing energy demand in the cities. However, the use of smart grids and the integration of power and gas have been considered the essential solutions to these issues but call for a thorough evaluation to determine their reliability and availability and the extent to which they will solve the solution. 
Purpose Statement
	This stud aims at showing the relationship between urbanization and power. It will show urbanization factors that have led to an increased demand for power systems. It will also depict the reasons traditional power grids cannot be effective in the 21st century citing their weaknesses and how smart grid \power systems mitigate the traditional grid’s weaknesses and failures. The study will address these issues via examining the efficacy of the integration of smart grids and micro-grids, utilization of renewable energy. . The study will also evaluate the reliability and availability of smart grid power systems to assess their effectiveness in addressing the energy issue experienced in the urban cities in the United States. It will show some of the essential features needed to ensure that smart grid power systems under significant and thorough evaluation prior to their implementation. The study will also seek to understand the shortcomings of smart grid power systems and how they could contribute to further energy issues in the future. 
Research Questions
The ‘following research question will be used to guide the research 
1.  What are the major urbanization factors leading to the need for better and advanced energy and power systems in American Cities?
2. What are some of the most effective ways of measuring the reliability and availability of smart grids power systems?
3. Between integration of gas and electricity and the use of smart grid power systems, which offers the best solution to0 the present energy crisis in American Urban cities and towns?
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