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Demand

10 MW average
87,600 MWh/year

Grid
$50/MWh
$250k/MW

o
l

Solar PV
20 MW

Storage
?

$230k/MWh
$225k/MW
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@ secattle peak: 16.8 MW
PV CF: 23.4%
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PV CF: 32.5%

@ Phoenix Peak: 19.3 MW

Miami Peak: 17.4 MW
PV CF; 26.7%
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d
‘ Seattle
14.5 MWh
34.2% -> 39.4%
16.39 MW -> 13.85 MW

29.5 MWh
@ Phoenix 2450 > 57.6%
17.55 MW >11.78 MW

Optimal 4-hour storage
PV penetration

Peak grid demand

22.8 MWh
Miami 42 1% = 49.2%
15.95 MW = 10.89 MW
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What would be the optimal energy,

PV penetration . €
beak erid d q charge, and discharge capacities?
eak grid deman
5 Storage value compared to 4-hour storage
7 w/ equal charge and discharge capacities
‘ Seattle
E:14.5 MWh
C:24MwW  394% > 38.1% )

D:29 MW 13.9MW = 13.9 MW )
Value: +25%

@ Phoenix E:50.7 MWh 57.6% - 59.3%

C6.4MW 193 MW > 10 MW
D: 7.8 MW

Value: +28%
Miami E: 34.8 MWh 49.2% = 48.7%

C41MW 199 MW > 9.6 MW
D: 6.9 MW

Value: +19%
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What if we are an industry with constant demand?
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@ Industry Peak: 10 MW
PV CF:. 32.5%
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Optimal 4-hour storage
PV penetration

Peak grid demand

2.2 MWh
@ Industry 42.4% > 43.9%
10 MW > 9.87 MW
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PV penetration What would be the optimal energy,

, charge, and discharge capacities?
Peak grid demand

Storage value compared to 4-hour storage
w/ equal charge and discharge capacities

@ Industry E: 6.7 MWh 43.9% > 46.6%

C1.6 MW 937 MW > 9.61 MW
D: 0.5 MW

$394 - $46,170
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Key Considerations

Mechanical Chemical Electrochemical
. -
Sensible e.g., (Underground) .
Iten salt umped hydro Hdiogets SRR ifeti :
mo pumped hy System lifetime Round-trip
efficiency
Latent o Electrolyser / Superconducting Redox flow
e.g., PCMs Sravitational Fuel cell magnetic ES batteries g o
Safety CAPEX and LCOS
Thermo-chemical Compressed air (S/kWh)

iqadi — $

cryogenic e.g., Zn, Fe

Energy and power Minimum economical

decoupling system size per project
Lead acid
F (1 ill
!!!!!!
High temp.
e.g., NaS Customers and Revenue generation
applications challenges
Source: IDTechEx Research © Copyright 2024 encoord Inc. & 10
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https://www.idtechex.com/en/research-report/long-duration-energy-storage-market-2024-2044-technologies-players-forecasts/983

I

|

I

|

I

| Energy /
Backup Power l Arbitrage ;

|

|

|

AN / Spin /
R / MNon-Spin
QEO Increased \\. Reserve ~
C.I PV Self- {y
N _ ,
AN
Consumption ~ O
& . -
%) Frequency -2
Q= It Regulation “6
&y
S y 0!
S - 8
f= Demand . ; P
[%5] Service not D=
) Charge -y e
O Reduction possible Voltage m
Support w
Service not
possible
Time-of-Use Black
Bill Start
Management CENTRALIZED
-~
-~
~
-~
- .
. ~ TRANSMISSION

-
Distribution Resource DISTRIBUTION
Deferral p Adequacy
;/ \\ BEHIND THE METER

Transmission
Congestion Relief

Transmission
Deferral

DISTRIBUTED
UTILITY SERVICES

© Copyright 2024 encoord Inc. &
encoord GmbH - All Rights Reserved

<

Source: R


https://rmi.org/wp-content/uploads/2017/03/RMI-TheEconomicsOfBatteryEnergyStorage-FullReport-FINAL.pdf

Integration of Traditionally-Siloed Planning Processes
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Learn More
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https://www.encoord.com/
mailto:info@encoord.com
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