THOUGHTS ON FUEL CELLS AND OFF SHORE WIND   2026-5-8
Fuel cells (FC) are a better alternative to a natural gas turbine in terms of NOx but do not change the CO2 emissions since they would typically get the hydrogen from steam reforming of natural gas (methane -CH4).  The steam strips off the C as CO2 and last I heard the CO2 emissions factor for a Fuel Cell is 800 # per MWh which is the same for a natural gas turbine. Fuel Cells get a general air permit.  When I was at DEP I worked with Bill O'Sullivan to set up this regulation - this was before GHG emissions permitting or reporting.
 
You can reduce GHG by requiring green hydrogen (hydrogen comes in colors).  Green hydrogen (H2) is made from splitting water (H2O) with electricity ( called electrolysis - Learn more at the Hydrogen House https://hydrogenhouseproject.org/index.html ). Hydrogen is the fuel in a Fuel Cell. The FC combines the H2 with oxygen (O2) from the air and you get an electron in the process and water essentially as the discharge.  Because FC are relatively low temperature "combustion", the nitrogen (N2) in the air is not oxidized to NOx except for higher temp FC such as those using solid oxides or molten carbonates.
 
The ACUA was developing a Fuel Cell system to use the excess wind electricity at night  to make H2 and store it for use at peak in the day, plus they used the O2 for their sewerage aeration tanks.  (But I am not sure how a Data Center would get green H2 hydrogen..)
 
OFFSHORE WIND (OSW) TECHNICAL ISSUES 
We kept OSW alive by working with Rutgers and RU COOL during the Christie Admin when they nixed the Corzine 2008 Energy Master Plan goal of 3,000 MW of OSW by 2020 with the 2011 EMP. 
FYI: the OSW cost in 2019 Murphy admin energy plan was lower than the OSW cost in the 2008 energy plan; so delaying today’s OSW may lower the future cost.  
We had managed to fund RU COOL to develop wind resource maps - which we were able to develop into virtual meteorological stations to allow for estimation of the wind energy in the lease areas and to help to develop wind energy generation modeling.  We were going to add solar resources to this mapping, but never did.
 
My suggestion: work with RU COOL and maybe the Solar Lab at NJIT to develop a solar - wind resource mapping.  This would answer the critics that raise the objection: "but the sun only shines during the day and the wind does not blow all the time."   The state could map out the solar and wind resources over day and the year back over time to see how they match up over the years. Using that past data,  RU COOL and Rutgers Center for Urban Research and Policy (has a power flow model) can model those resources forward to see how much of New Jersey future daily/annual demand the OSW and solar can provide. Can solar and wind provide resources to address the current and future summer peak or the winter peak? If not what amount of storage would be needed, or other clean firm generation would be needed, and what would be the cost and different options?
 
The 2019 EMP provided an estimate (based on national weather data) that solar and wind would match up 98% of the time and worse case scenario would be a 2 week period of low solar and no or low wind.  But that was only a good guesstimate.  Additional solar-wind resource mapping could provide more specific and accurate data..
 
I know the weather data exists and that in a connected grid it really does not matter since the wind/solar is shining somewhere on the grid.  But it would be a good thought process and be able to answer the renewable skeptics with a more exact answer.  Plus it does what you are looking for, in part, keeping OSW in the discussion
 
Just a few thoughts 
Michael Winka  

