Proposal to CalSEED

VrFarms Hydrogen Production

For

Grid Level Battery Storage for Micro-Grids + OFF-GRID EV SuperCharging

Batteries Charged by Stored Compressed Hydrogen from Biomass



VrFarms

Biomass2Hydrogen

Thermal Energy Storage
Confidential & Proprietary

To TES ~ 500F

-

Water Jacketed
Reverse Vortex
Turbulent Reactor
Combustion Chamber
50 feet Tall
6 Foot Diameter btm
4 Foot Diameter top
Flue Gas Heat
Recovery System

H2  12-20%

CO 17-22%

CO2 9-15%

CH4 2-3%

N2  50-54% (or Less)

Gasifier Out 1400F, 5850 SCFM

SynGas In from Gasifier ‘f‘

~ 41Million BTU/hr

Gasifier
Activated Carbon,

Area

Mix

~1400 F

Catalyst Water-Gas Shift

CO +H20

Nitrogen Removed
ETFE Roof Greenhouse
Produce Packaging
Liquid Nitrogen
Thermal Storage

Membrane
Gas
Separation

\\

Ambient
Air In

\J

Feed Air

-N2 +02 +CO2 +7??
+ Steam (small)

Char, Ash,
Water Bath

Slurry

Return to Forest

Sand or Water
Collection of
Ash & Char

—

VrFarms
CO2 + H2 Hydrogen
Production
— H20 ,
; / Confidential and
‘ Proprietary
Condense
Area
~1000F Water Jacketed
Condensing Chambers
Internal 10 TES
Exchanger —p A|r Out 1OOF
~ 6000 SCFM
Internal ———p» Exhaust Fan
Heat To TES to
Exchanger _300F Balanced
. Pressure
PSA or Membrane
H2 Capture s
To Metal Hydride
- Cooling
~150 Compressed Hyodrogen
for Sale
o 1000 Kg/day - $10/Kg
ina
Water Bath
PM, NOx
i CO2 Capture
~100F

Heat Exchanger to TES
Cools Water Bath to <100F




VrFarms

Hydrogen Production
Confidential and Proprietary

Compressed Hydrogen

pelivered

350Kg H2 - 11550 KWh

100 — 50KWh EV Charges
5000 Kwh delivered point A to B
Hydrogen Production Site
to Micro-Grid / EV Charge Station

T S o

Hydrogen for Sale
1000 Kg/day - $10/Kg

Compressed Hydrogen

https://www.hexagonlincoln.com/mobile-pipeline/titan/titan

250 bar Hydrogen Mobile Pipeline
350Kg Hydrogen - $360K

Hydrogen SuperCharger

Network

300 EV Charging Sites
1 Kg Hydrogen = 33 Kwh
Fuel Cell Eff — 50%

2.8 Kg H2 = 50 Kwh Charge
Retail $25 ($6 profit/chg)
$28 cost of Hydrogen
50 Kwh x .18/Kwh = $9
18 cent/Kwh Carbon Credit
18 cent/Kwh PPA BioMAT

MicroGrid Connected

Grid-Less Electricity (no Grid required)

Delivered to EV Charging Stations

Hydrogen Converted to . S
DC Electricity

at EV Charging Station Sites = . i —
Grid-less Electricity Delivered . , .@

FUEL CELL |

=

2 MWH
Battery $1.5M

Level 3 DC Fast
Charging
4 x 250 KW SuperCharger

SOFC /w CHP
$1.5M

EV Charger Kiosk $200K



https://www.hexagonlincoln.com/mobile-pipeline/titan/titan
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