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QUESTIONS FOR THE ESIG AUDIENCE

Are you thinking about the full range of possible flexible loads? Not just
“DR” which backs off 0.5%-3% of the time?

Challenge for ESIG community: how would you adjust interconnection
and market rules for dispatchable flexible loads with wide range of
behavior (making them potential grid assets not liabilities)?
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Three ways (cheap, fast, fungible) for flexibility
to create grid-indusiry win-wins

Industry able to access very cheap grid electricity

% 25@2: @) by being very flexible -- dispatchable load with
low load factor (25% - 60%). Thermal Battery

Speed to Industry co-located in an energy park able to
b~

O—"0> ,ower <:> interconnect faster because it acts as a local grid
resource. Data center energy park as virtual battery

N\ Ssect Commodity industry able fo access variable pricing

R J ciip?lirng @) creates arbitrage between electricity and tradeable

commodity. Opportunistic electrolysis for green steel
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3 Cent Power Example: Thermal Batteries

Why 3 ¢ powere That's what it takes to
compete with gasl!

Thermal Battery

i Eg @ 80% efficiency 3¢ power corresponds
G- to ~ $7 per MMBtu gas.

Heat extracted by
opening shutters to let out
visible & infrared light

Compare in California PG&E Territory:
Large Industrial Tarriff: 25-35 ¢/kWh
Direct Access Customers: 12-24 ¢/kWh

Thermal storage medium
(e.g., graphite blocks, silicon dioxide sand, etc.)

accvicrssonconostor | ] pumpeanatom Bundled Industrial Gas: $5-9/MMBtu
ENERGY INNOVATIONZ Wholesale + Transport: $3.5-6.5/MMBtu

ooooooooooooooooooooo

Insulated outer casing
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Solution: Treat the
Thermal Battery as a

Jmagine treating a
nodal controllable cantuallable toad life
grid resource e

$46/MWh

Nodal price data
from KERNPWR_1_B
courtesy of

$27/MWh gridstatus.io

Atascadero
: SL: . L;I‘;C::ib:/d

~ $20/MWh
(reduce for a dispatchabile load? )

Santa Barbara




Speed-to-Power example: 97%+ Low Carbon Data Center
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Speed to Power: Connect Data Center as Virtual Battery

Battery Electric
Storage System
lectr
1 sy
@ d oyf b
RVuricbl;I % HOS" 3%
e::evrv:y e =" =1 [="] Data
%ﬁ‘%ﬁ — Curtailed g g Center or

—
— - 18%
- % or
29%
Rondo Heat | —
A Battery ~ 32%
Fuel F dq 5 - p)
ot | AORC NuY/ime With right non-firm injection and withdrawal
4v““"" * both backstop and Rankine Cycle riaght ff-arid dat Nt |
backup Semiee gnis, off-gna aata center clean energy

park becomes a virtual battery for the grid!

Trade backup fuel for
grid power 3%

Sell surplus power to
|—> the grid (~18% of RE) | Actively trade power with

i grid (~32/29% of RE) hosting capacity increase




Two Main Barriers to Win-Win Flexibility Solutions

Dispatchability of loads is
< > typically not considered in

intferconnection studies

Loads don’t always have

% < > direct access to nodal pricing.

T&D costs need to recognize
value of flexibility
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Solutions for Win-Win Flexibility Solutions

Study and credit

M dispatchability of loads and
hybrids in interconnection
studies

Create dispatchable load
% M tariffs or provide direct access

to nodal pricing with T&D
discount.
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