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Why consider battery-systems in FIAI
combination with PV?
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Different technologies for various applications

Sources: EPRI Electricity Energy Storage

Technology Options, 2010 UPS T&D Grid Support Bulk Power Mgt
EPRI| R Power Quality | Load Shifting
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o ow Batteries: Zn-Cl Zn-Air Zn-Br
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PSB New Chemistries
NaS Battery
Advanced Lead-Acid Battery

Flectricity Energy Storage Technology Options
A White Paper Primer on Applications, Costs and Benefits

High-Energy
Supercapacitors NaNiCl, Battery

Li-lon Battery
Lead-Acid Battery

Sources: SANDIA DOE/EPRI Electricity
Storage Handbook:, 2015
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Status energy storage projects

« DOE global energy storage database:
 «All» technologies
« 1737 projects
* 196 GW (in various phases)

» «Electro-chemical» / Batteries:

* In operation
« 719 projects
« 2068 MW

Lead Acid: 44 MW
Li-lon: 1703 MW

 Announced / under construction
« 212 projects
e 214 MW

e Grid-connected batteries:
« 3,8GW (2017) — 23,4GW (2022)

Source: GlobalData Energy
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1737 Projects, 196600 Megawatts


http://www.energystorageexchange.org/projects
https://www.power-technology.com/comment/grid-connected-battery-energy-storage-systems-market-reach-23-4-gw-2022/
https://www.power-technology.com/comment/grid-connected-battery-energy-storage-systems-market-reach-23-4-gw-2022/

Where are batteries installed? 1Al

- What about Norway? My # estimates:

« Commercial/public buildings: 7-107?

Rest

 Farms: 1-? y Quivaria South Korea
* Residential: 2-?

* Off-grid cabins & microgrids: ?

" Australia 4

Global
installations
=1.9 GW

Germany '

* In-front-of-meter Grid support: 6-107?

« Several new initiatives & projects!

» Support opportunities from ENOVA

Source: IHS Markit © 2018 IHS Markit




Capital Cost Comparison $/kWh
CASES: Linumdon | 2018 Low: $576/kWh s576 & $643 - §720
125k\W / 250kWh Commercial Lead-Acid $445 . $485
Advanced Lead $640 - $757
Lthum-on | 2018 Low: $749/kWh $749 () $831 _ $1,089
5kW / 10kWh Residential Lead-Acid $598 . $635
Advanced Lead $876 . $923
50 5200 5400 $600 $800 $1,000 $1,200
$/kW
Lithium-lon $1,152 51,235. $1,440 2018 Low: $1152/kW
Commercial Lead-Acid $890 I $970
Advanced Lead $1,279 - $1,514
Lithium-lon $1,497 m s2178. 2018 Low: $1497/kW
Residential Lead-Acid s1.196 ] s1.269
Advanced Lead $1,752 I $1,846
<> 2018 estimate 50 $1,000  $1500  $2000  $2500  $3000  $3500  $4000  $4500  $5000

Source: LAZARD'’S LEVELIZED COST OF STORAGE ANALYSIS — VERSION 3.0, Nov 2017



Conclusions and way forward

 Increasing interest for battery based energy
storage solutions, partially driven by
increased PV

* Can/should be combined with additional services

« Solenergiklyngen:

* Developing a GUIDELINE/CHECKLIST for
considering and specifying battery systems

* Relevant R&D project: «Smart Naerstrgm» —

smart energy systems in buildings
« 2018-2021

* Coming «Demo Storskala» projects?
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