Large Scale, Low Emission

Production of Hydrogen Fuel

lan Goodall, James Kelley, Colin Thieken, Abi Willette,
and Noah Willilams

CB
DN

4

E

NC STATE

_ _ UNIVERSITY
Advisor: Dr. Jordan Keith
1. Motivation and Goals 3. Process Overview 4. Economics
Effective $523,427,109.00
e Replace the fuel for an ethane — Revenue Carbon Gredit Analyers
cracker to lower emissions by 90%. > System T > comprezsion [ [l|reenaed  [FHTOOZASY
e Design a hydrogen plant to produce o iscounted |S81.780884.34 1| _
Front ressure e
1,800 MT H /day 0 e Lo '?E?]:Ik )| setexol | PSwing , Ql[ceritaicost  [s1.404,100048. | 2
2 Model Model System Adsorber % -
NPV i
$118,200,740.03 T 65 s30 $35 sS40 s45 $50 $55 60 $65 $70 §75 $80 88
Discount Rate |7% $/MT
2 Initial Research Front End Model Disemony | TR
To Cansolv
® 4 Hydrogen Productlon Methods Steim T Sen5|t|V|ty AnalySIS of Key Metrics
o Steam Methane Reforming (SMR) — - - W Faamoos: (e
o Autothermal Reforming (ATR) Natural Gas ™ Guard | Reformer [ | Reformer —*E(:\olla ek Change (25% I 50%) |
o Alkaline Electrolysis (AEL) T 5 Sapitaiiiodt Chanpe
o Permeable Membrane Electrolysis (PEM) | R
. I Electricity Price
e Production Method Capablllty Ambient Air e
o SMR can meet goals e P 3% I 305
o ATR can meet goals Back End Model $ (300,000.00) $ (200,000.00) $ (100,000.00) $ - $ 100,000.00
o AEL and PEM cannot reach 1,800 MT/day ' ch A——
e \Why Choose SMR Method? S‘a{k ‘}"t “0aProduct Sige I BEY S
o Costing, Research, and Capability! e co, |_
Technoeconomic Analysis Flue Gas — Can;dv — " | Compression 1 . 5. CO“C'USiOnS
$4,000,000,000 $3’900’000’“%3,71o,ooo,ooo , Product
Water T Water ‘ > .
e Achieved >90% CCUS and 1,805
: Pressure
o S LY S TR N R MT H._/day.
$2,000,000,000 Adsorber .
l e Negative Net Present Value.
e e Profitability would increase with a
50 - Fuel Gas To Reformer h|gher carbon credit.




