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Electrification
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Oil and gas load




Adding wind

4
-
.

‘**~--=~ e J — ‘LJ

5 LA 5 b sl S
= - ‘.1, = -

L

et L s L et R S
; St T AT, L T,
-“v,‘;‘n’»-" Bl s o B '”‘“-P’ m&”ﬂ‘ e ’
X



Electrification with Storage since

1987 a |

Brass union i [

provide easy fnshllaﬁon & relief valve and vacuum
or re-installation v relief valve
High energy Water tight outer jacket
factor delivers dependable

service — even in chal-
lenging environments

Rugged polyethylene
jacket resists shipping
damage and won't rust

Unique low watt-density
coated elements offer
exceptional performance

and durability
Oversize element parts
for easy sediment
removal
Bowl shaped bottom for
easier, more complete

draining

Recessed brass
drain valve




Newer Initiatives

Ground Source Heat Pump
Heating Mode
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What’s next? Molten Silicon

Energy Input Energy Storage

Solid-state devices
(hybrid thermionic &
thermophotovoltaic)

Isolation Collector PV cell

colver Vessel l l

(Microwaves,
magnetic
induction, etc.)

Concentrated "\ N\ N\ /\—>

Electricity [ ‘

Sunlight ,\‘\’\1\/,
Waste Heat
Phase Change  Emitter Spacers Thermionic Photovoltaic
! r;i _.,AQE,LE' Material (<<100 um)
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What’s next? Electric Long Haul
[T




Challenges and barriers

= How does electrification benefit the consumer?

= How does energy storage electrification fit in with
energy efficiency goals and regulations?

= Can we move to seasonal time of use rates
without creating winners and losers?
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