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Biomass Combined Heat and Power (Biomass CHP) is one of the important technologies for many sites that are constantly demanded electricity and heat more particularly, when the sites are off the main gas grid and where there is the availability of biomass fuel. The process of building CHP is much quicker comparing to the traditional central power plants, this makes the CHP the fastest contributor type of power source and it is good system in dependability whenever more energy is required and urgently needed.  
The use of biomass is an alternative to the widely used electrical heating in many countries. Biomass Combined heat and power (CHP) contribute several benefits to the communities, individuals, companies including regional and national users by replacing the standard power generation that can assist the economic, environmental, and energy.  By definition, Biomass Combined Heat and Power is a system that is designed with the aim of providing both electricity and heat from a single heat source [1]. The combustion produces a lot of heat which is further used either directly or in the production of steam for power generation or industrial processes.  Biomass Combined Heat and Power is also known as co-generation plants. This research report provides the benefits, challenges, and barriers that Biomass Combined Heat and Power face.  Additionally, the report will provide information on the world’s largest Biomass Combined Heat and Power and its advanced systems as well as its applicability and popularity in Canada.
Biomass Combined Heat and Power plant boilers provide heat for the steam cycles which further generate electricity from the generators linked to steam turbines. The heat from these processes is further transferred to the district heating system. Heat is extracted from the system using any means. For instance, Heat is extracted by steam turbine extraction, by directly extracting heat directly from the boilers or by using a back-pressure steam turbine. There are various benefits that accrue to the use of Biomass Combined Heat and Power. It mitigates high energy price problems. Biomass Combined Heat and Power reduces the prices of energy by increasing the efficiency by triple or twice the efficiency of normal fuel use [2]. 
It takes part in the reduction of harmful substance emission. Any energy transformation causes pollution. In a similar way it mitigates the prices, Biomass Combined Heat and Power reduces emissions by using three or two times less fuel. It also increases the reliability of electro
systems. The current electro system’s reliability is low and the breakdown of the system causes high economic damage more so in the systems that are highly computerized. Biomass Combined Heat and Power is capable of eliminating breakdown possibilities that are witnessed in the distribution systems.  Biomass CHP ensures autonomous supply of energy. Many firms have monopolized the energy market. In this context, many stakeholders opt for biomass CHP projects so as to compete with conventional suppliers of energy. 
Biomass Combined Heat and Power reduces the burden of electro-distributing grid capacity. The technology exposes latest electricity production that mitigates the need for new investment for electricity production units, distribution networks and also the reduction of the losses associated with electricity distribution. Biomass CHP impacts the environment positively. Larger power plants have a significant consequence on the surrounding environment. Environmental benefits like the reduction of emissions of greenhouse gas, acid rain reduction, as well as soil improvements reduce health risks that may affect the humans. 
Politically, the Biomass Combined Heat and Power mitigates the dependency of diversification of energy, imported on imported fossil dependency and rural development. The prices of Biomass fuel are always stable in the market and it is not affected by global or national energy markets. Biomass is not subjected to global monopolistic control [3]. 
There are a number of challenges that face the Biomass Combined Heat and Power both locally and internationally. Event though the CHP has many benefits, still there are some significant obstacles to the larger distribution that has not been solved and required attention. These obstacles includes the regulation, financial, and political interest of different countries mainly the top energy consumer and producer regions. 
The projects associated with Biomass Combined Heat and Power is labor-intensive and expensive when considering the required capital investment. Basically, Biomass Combined Heat and Power projects are of different sizes and shapes. An average cost of capital starts from 700 U.S dollars to 3,000 U.S dollars for a single kilowatt. This translates to an extraordinary investment [4]. Another challenge that Biomass Combined Heat and Power faces
are associated with the Spark Spread. Unfavorable spark spread in local markets normally is viewed as potential barriers to the deployment of Biomass Combined Heat and Power. Spark spread is that difference existing between the costs of fuel needed in powering the system of Combined Heat and Power and the costs associated with the grid-provided power and heat to a plant if the system of Combined Heat and Power had not been installed. The spark spread not varies across industries and countries. The payback period for the Combined Heat and Power is very long. The payback period is the time a project takes to cover the capital that was used to install the project. The Biomass Combined Heat and Power project's payback period is projected to be ranging from about 2 years to about 12 years where 4 years to 6 years represents the range that is most typical [5]. This means that those managers and stakeholders who may wish to initiate a project that has a shorter payback period may find it challenging to consider Biomass Combined Heat and Power.  
The Electricity Sector in 1990’s deregulation that was initiated by the 1992's Energy Policy Act is one of the major instruments that have created barriers to the deployment of Biomass Combined Heat and Power in every industrial sector. The Combined Heat and Power is faced with regulatory, political and economic barriers and these barriers have been in the market for decades. Utilities with interests in maintaining the electric customer base on many occasions do not incentivize to be in support of Combined Heat and Power since new projects mitigate demand from customers. In these utilities support the increased Combined Heat and Power development in their premises, the electric utilities will need an external mechanism or incentive to get back the revenues that were lost that were linked to the greater Combined Heat and Power deployment. 
The biggest Biomass Combined Heat and Power project is found in the United Kingdom at a place called Teesside. The project was initiated because it is more efficient (75 to 80 percent efficient) than the traditional plants that used fossil fuel that was 50 percent efficient [6]. The project has a capacity of producing 299 megawatts of steam and electricity making it the world's largest Biomass Combined Heat and Power in the world, over 1,100 jobs and servicing over 600,000 in the renewable energy supply. Another largest Biomass Combined Heat and Power project is the Finnish energy firm Fortum which is able to keep a five day of demand of fuel for 1.4 million households in Stockholm city. Canada used diesel in generating energy for industrial use and household use but it is now adapting the Biomass Combined Heat and Power since it was cleaner than diesel. The Canadian National Research Council is trying to work with other stakeholders to build training and testing Biomass Combined Heat and Power at the university of British Columbia campus, Vancouver [7]. This means that Canada is on the move to adapt Biomass Combined Heat and Power and to do away with the convention diesel use.
In conclusion, a wide range of technologies has been tested and proved to be viable as alternative energy generators. Many countries have become environmentally conscious thus requiring the Biomass Combined Heat and Power to replace the conventional energy production that polluted the environment. Biomass Combined Heat and Power is not only generated energy but also produces heat that is used in factories. The United Kingdom is championing the move by initiating the largest Biomass Combined Heat and Power in the world.
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