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Hydrogen — properties and uses

Symbol: H
Atomic mass: 1.00784 u
Atomic number: 1
Electron configuration: 1s' SUPPLY
Discovered: 1766 -
Electrons per shell: 1
Discoverer: Henry Cavendish
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Houston selected as one of 7 U.S. hydrogen hubs,
opening up $1.2 hillion in federal funding
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Geologic (natural) hydrogen

* Why are we interested? Chemicals, electricity,
heat, & transportation

* Determine gas (H,, He, CH,, CO,, N,) properties
* Understand how gases affect rock properties

* Find gas reservoirs using geophysical techniques
* Measure gas movement through rocks




We are quite familiar with many parts of this system ...

e Search for radioactive bedrock
& iron-rich minerals

e |dentify fracturing & faults
® Look for structural &

stratigraphictraps and
direct gas indicators




Experimental setup for hydrogen in rocks




Effect of Pore Pressure - H,
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Harbour Energy’s press release stated that the Timpan-1 well is located 150 kilometers north of the Island of Sumatra in the Andaman Sea,
Indonesia, in a water depth of 4 245 feet. The well was drilled to a total vertical depth of 13 818 feet subsea. The well encountered a 390 foot
gas columnin a high net-to-gross, fine-grained sandstone reservoirwith associated permeability of 1-10 mD.
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Survey Well

Hydrogen
storage
cavern
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Hydrogen Storage in Salt Caverns

Proven technology for hydrogen storage. Are there adequate domal
salt resources to support the Hydrogen storage demands?

We assessed the suitability of salt domes in Texas and Louisiana
for hydrogen storage in terms of geology, pipeline accessibility,
and permitting

154 domes were evaluated: 54 (state of Texas), 92 ( state of
Louisiana), and 6 (TXLA border)

26 of the 154 domes made the first cut.




The 26 Selected Domes

County/Parish Dome Name  Depth-saltft) Depth-Caprockift) Caprock Thickness Reference Distance AvallableSalt Salt Available Existing Cavern Existing Well  Injection/Disposal

* No * Unknown ~ Yes * No v
* Unknown ~ Yes * Yes * Yes v
* Unknown ~ Yes * Yes * No v
* Unknown ~ Yes * Yes * Yes v
* Yes * Yes * Yes * Yes v
* Unknown ~ Yes * Yes * Yes v
* Unknown ~ No * Yes * Yes v
* Unknown ~ Yes * Yes * Yes

* Yes * Yes * Yes * Yes

* Yes * Yes * Yes v Yes Legend
* Yes * Yes * Yes v Yes Better
* Yes * Yes * Yes * Yes
Depth to <2000 2000 - 3000 - =4000
* Yes * No * Yes * No Salt 3000 4000
* Yes * Yes * Yes v Yes Ref
~ <100 100 - 200 =200
* Yes * Yes * Yes SRl Distance
* Unknown ~ Unknown ~ Yes ML Caprock <500 200 - 500 <200
* Yos v Yos v Yos v Yes Thickness
lh - Yo > Yo = | Ref Distance: Distance from the Dome to
ExxonMobil Baytown Plant
Unknown Yes Yes Yes
Yes Unknown Yes Yes r
Yes Unknown Yes Yes
Yes Yes Yes
Yes Yes Yes Yes
Unknown Unknown Yes Yes
Yes Yes Yes Yes
Yes Mnkpoun  Yes Yes 10




Summary: Hydrogen — the new classical gas

e Lots of interest & activity in hydrogen ... & helium & carbon
management

* Substantial progress on gases and their effect on rocks
* Plenty to be done in exploration for hydrogen
* Anticipate further developments in all of the above!



