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Objectives
Diesel is the main source of greenhouse gas emissions in the
marine transportation. This work proposes a Photovoltaic (PV)
solar plant combined with H2 and O2 production to support the
substitution of diesel by H2, as a energy carrier for ferry boats in
N.C. Coast. The surplus O2 may benefit coastal ecosystem.
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Fig. 2 Algorithm and software for PV solar
power profile and H2/O2 production estimation.

Fig. 4 PV solar power, H2 and O2 production
During winter

During Summer

Fig.1 Location of the proposed PV and H2/O2 production
plant and the demand for H2 and O2 in the NC coast

Results and Discussions

Fig. 3 Diagram of a proposed pilot plant

Fig. 1 shows:
• 14 existing terminals for ferry boats to be converted from diesel
combustion motor to electric motors powered by H2 fuel cell,
• 15 potential O2 consumers (existing citric acid plant, wastewater
treatment plant, welding workshop, hospitals, etc).
• 1 PV solar and water electrolysis plant with proposed capacity
to produce around 836 tons of H2 and 6,647 tons of O2 per year,
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Conclusions and Future Steps

Economic benefits: substitution of importation of 1.38 million gallons of diesel from other states
at a cost of 10.4 million USD, by around 815 tons of locally produced H2 per year. This H2 plant
in NC Coast would create direct and indirect local jobs.
Environmental benefits: 6,647 tons of O2 per year would be used for water and wastewater
sewage treatment plants, O2 injection for fish in Pamlico and Neuse River, and aquaculture in
the N.C. Coast. Also, avoidance of 13,852 tons of CO2 emissions from diesel into atmosphere.
Future steps: To evolve software's capabilities; To size the H2 storage tank for summer peak.

The simulations show that H2 and O2 output is almost double in Summer than Winter.
Producing more H2 and O2 in summer is good for three reasons:
• H2 consumption increases in Summer, because of high influx of tourists in this
period. The number of vehicles served by the N.C. ferry system triples in Summer as
compared to Winter.
• Tourists also demand more clean water in summer. The increased O2 supply in
Summer may be injected on sewage and water treatment tanks to accelerate the
aeration.
• Also, fish kills in Pamlico and Neuse Rivers happen in Summers when the dissolved
oxygen level is low. The O2 surplus produced in Summer can be injected on Neuse
river waters to save fish (O2 ↑).
The preliminary assessment of the potential demand for the proposed green H2 and O2
production comes from the conversion of the NC ferry boat fleet from diesel to H2 fuel
cell propulsion. A PV plant with nominal capacity of 52 MW would produce around 836
tons of H2 per year to cover this demand.
The construction of a future small PV and eletrolysis pilot plant (Fig. 3) is a prudent
alternative for the empirical adjustment and validation of the algorithm for estimation of
PV power profile, H2 and O2 productivity rates in local and real-world conditions of solar
irradiance in N.C. Coast.
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