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Overview

We examine whether an IGCC facility that operates its gasifier continuously but stores the syngas and produces electricity only when daily prices are high may be more profitable than an IGCC facility with no syngas storage.  We analyze the benefits and costs of syngas storage options under a variety of scenarios, sampling the uncertainties in commodity prices, technical options, and regulatory policies.  We also examine the impact on plant profitability of the ability to switch to natural gas for both backup and economic cycling.  
Currently, coal derived synthetic gas (syngas) is primarily used either as a feed stock for chemical production or as a fuel for providing baseload electricity generation in integrated gasification combined cycle (IGCC) facilities.  Storing syngas at the IGCC plant, instead of using it immediately as is current practice, can expand the number of ways that syngas can profitably be used, providing additional resource and economic benefits to producers and, ultimately, to consumers.  Coal gasification facilities are expensive and cumbersome to shut down and restart, but gas-fired generation units are easily cycled on and off in response to fluctuations in electricity demand.  Under current IGCC designs that lack syngas storage, the coal gasification facility must be sized to the gas turbine.  Storage facilities allow the gasification and generation units to be sized and run separately, thus gaining valuable flexibility.  If an IGCC plant has syngas storage facilities, its gasifier can operate continuously, filling the storage during  periods of low electricity prices and driving multiple gas-fired generation units when electricity prices are high.  Stored syngas may also be used to enhance the reliability and availability of IGCC power plants, by increasing the availability of syngas during planned and unplanned outages.  
Methods

Monte Carlo scenario analysis, using an adaptation of the well-established IECM plant cost model under a wide variety of market conditions as defined by fuel prices and electric power prices.  
Results

Our simulation and analytical results strongly suggest that a 12-hour diurnal storage IGCC plant design is the most likely of the plants that we studied to be commercially viable.  This conclusion holds in all scenarios, particularly scenarios with high fuel prices.  Even without fuel-switching capabilities, the return on invested capital for this plant is somewhat higher than a supercritical pulverized coal-fired steam plant in our simulations, and much higher than an IGCC plant without storage.  The addition of natural gas fuel-switching capabilities enhances the profitability of our favored plant design by roughly 20% under all scenarios studied.  
Conclusions

This is a proof-of concept study with an emphasis on economic viability under different scenarios for fuel and electricity prices.  The study is not intended to provide a detailed engineering design for the plant, and there are multiple technical issues to be worked out before such a plant can be built.   However, the economic results of this two-year study (funded by USDOE/NETL and performed at WVU and CMU) are sufficiently compelling to demonstrate the potential benefits from adding syngas storage and natural gas backup fuel to IGCCs, and to suggest that such a plant design may be favored over all other coal-fired plant designs, especially in markets with relatively high fuel prices and relatively large diurnal electricty price fluctuations.  
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