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Overview
At present, nearly 90% of Hydrogen consumed in India comes from fossil fuels categorized as grey Hydrogen. By 2050 around 80% of Hydrogen produced will be green as per the estimates of The Energy and Resources Institute i.e. Hydrogen produced by renewable resources as feedstocks. The pace of Hydrogen technologies is accelerating with production pathways based on different renewable energy sources like water wind solar and conventional technologies like steam methane reforming, etc. It is crucial to assess the potential role of hydrogen from an economic perspective considering its vast future potential. We have developed an exploratory study to evaluate the techno-economic feasibility of a hydrogen plant capable of producing 20 tons/hr of Hydrogen. 

Methods
The cost analysis is performed using the H2A (Hydrogen Analysis) Hydrogen production model developed by the US Department of Energy (DOE) Hydrogen program. The H2A tool requires financial and economic input parameters to calculate the Levelized cost of Hydrogen produced.  The levelized hydrogen cost was estimated using a standard discounted cash flow methodology and a specified after tax internal rate of return (IRR) of 11% from the production technology.

Results
 The results for the Indian scenario show that for an 11% internal rate of return (IRR), the production plant deploying Steam Methane Reforming (SMR) with two production pathways can produce Hydrogen at a cost of $2.05/kg without carbon sequestration and $3.33/kg with carbon sequestration. A sensitivity analysis of Hydrogen cost to various parameters will also be presented. From our independent analysis we could almost match the cost that was reported by the NITI Ayog report. The report presented a cost of $.2.1 for the production of hydrogen by natural gas without carbon sequestration. While with our analysis we got the levelized cost of hydrogen produced to be $2.05. With the carbon sequestration included the RMI analysis reported a cost of $3.40 where our cost was $3.30 per kg of hydrogen produced. A risk analysis study was done to perform sensitivity analysis on different variables within the cost of hydrogen. The results of the analysis are shown graphically in a tornado chart.
Conclusions
The results of this poster presentation  estimates the levelized cost of hydrogen price at 2022 using various techno-economic assumptions. The main cost key component of the production is the cost of feedstock which is natural gas. We covered two production pathways which is production of hydrogen by natural gas without carbon sequestration and with carbon sequestration.

The analysis was done for a plant that would produce 483,014kg of hydrogen per day with an operation capacity of 90%. The sensitivity calculations exhibited that the feedstock consumption had the biggest influence on the price of the levelized cost of hydrogen produced, followed by the after tax internal rate of return. The capital investment, fixed operating cost and operation capacity factor were varied  to understand the influence all these factors have on the price of hydrogen. 


The gray hydrogen is currently a market of almost $150 billion. But gray hydrogen mainly being a major polluter, the focus will be turned to produce blue hydrogen which is with carbon capture and storage. There is also an indication that the climate impact of blue hydrogen production would be similar to green hydrogen if emissions are minimized. While there is a lot of hype regarding green hydrogen, all the cost factors should be taken into consideration such as the price of producing green hydrogen.
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