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Hva er et batteri?
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Lithium ion batterier

Hgy energitetthet (bade volum og vekt)

Mange opp og utladninger

Brukes hovedsakelig | forbrukerelektronikk og transport

Temperatur sensitiv

H@ye materialkostnader

http://batteryuniversity.com
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http://energystorage.org/

Lithium ion batterier
e AES Laurel Mountain, USA

e Koblet til 98 MW vind park
for fleksibel kraft produksjon
/frekvens regulering

e 32 MW
« 8 MWh
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http://www.toshiba.co.jp

Lithium ion batterier

e Minami-Soma (JP), Toshiba (februar 2016)
40 MW - 40 MWh

e Balansere produksjon fra fornybare g
energikilder og kraftbehov

e Lagre overskudd av energi.

* SCIiB

Minami-Soma Storage System.
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NaS batterier

e Hgy energi tetthet

e Lange utladning syklus

* Hurtig respons

e Lang levetid

* Lave materialkostnader

e Hgy driftstemperatur (250-300 °C)

e Forurensinger (Vaeske som electrode,
glass sealing)

e Sikkerhet

Battery Cell

+_

[

Sodium

A

Ma

—t— Sulfur
EZ

——— Beta
F ) Alumina tube

@ Na, metallic sodium

@ Na’, sodium ion

Q S. sulfur

Load

@ NaS; sodium polysulfide

& &, electron

DC source

g

_J|f+

Discharge

. ——
Charge

0‘9 Q
W

oolo

g@&.
(&)

{

Megative electrode

Solid electrolyte Positive electrode
Nal) (Beta—Alumina tube) ]
Discharge
2Na +x5 ..1_' Na2Sx (EMF: 2.08~1.78Y)
Charge

SINTEF



https://www.ngk.co.jp/nas/case_studies/rokkasho/

NaS batteries

Rokkasho Village Wind Farm, Japan, installert 2008.
"Smart Grid" vind park. Batterier brukt for energilagring/shift (dag/natt)

51 MW Wind Turbine (1.5 MW x 34 Units)

34 MW
245 MWh

.p"‘-..' e
et Ti- . 34 MW (245 MWh) NAS Battery
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Bly batterier

Kjent og moden teknologi
Lave kostnader

God batteri levetid
Begrenset depth of discharge
Lav energi tetthet

Krav til vedlikehold

avicenne
EMNERGY

Battery Market
Development for
Consumer Electronics.
Automotive, and
Industinal: Matenals
Requirements and
Trends

Qinghai EV Rally 2015

June 15-18,
Xining. China

+33147 784600
cpillot@avicenne.com

Ref: Avicenne energy

@ electrode

cell reaction:

Pb(s) + PbO,(s) + 2HSO, (aq) + 2H"(aq) —

THE WORLDWIDE BATTERY MARKET
1990-2015
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https://www.duke-energy.com

Bly batterier

 Duke Energy Notrees Wind Storage Demonstration Project, USA

* Installeret i tilknytning til 153 MW vind park for peak shaving,
frekvens regulering

* 36 MW
e 20 MWh
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Flow Batteries

e Vanadium , Zinc-Bromine, Iron-Chromium
 Mulighet for mange sykler
e Lang levetid

e Kapasitet avhengig av mengde elektrolytt

Effekt avhengig av elektrode overflate areal

Komplisert design (pumper, ventiler etc)

Varierende energitetthet

Fump Fumg
Power sourceload

Concept of 2 Redox Flow Bartery System
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Flow Batteries

e Vanadium redox flow batteri

e Gills Onions, located in Oxnard,
California (Onion processing plant)

e Peak shaving, load shifting of electricity use
e 600 kW
e 3.6 MWh

https://green.blogs.nytimes.com
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https://www.saftbatteries.com/

Arktisk energilagring

ALASKA I

M
TE|

YLUKON
TERRITORY
Anggrage

* Flere steder i Canada og Alaska % S
e Kotzebue SAFT BESS Li-ion 1.2 MW og 950 kWh '

e Time-shift, Fluktuering i vindenergi. Redusere dieselforbruk

e "Cold temperature package"

e Colville SAFT 232 kWh batteri og 200 kW

e Golden Valley Electric Association27 MW for
15 minutter. Ni-Cd (2003)

12 SINTEF



Discharge power

13

sec hour

DLC — Double layer capacitor

;'SMES = Supe:erconductive Magnetic ES
--------- FES—=Flywheel-energy storage

BEV — Battery electric vehicle

PHS — Pumpeéd hydro

CAES — Compressed Air ES
SNG — Synthetic Natural Gas
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2014 USS per kWh

Estimates of costs of lithium-ion batteries for use in electric vehicles
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Bjgrn Mykvist and Mans Nilsson, 2015

"Nissan makes zero margin on the replacement program,”.

"In fact, we subvent every exchange." - Jeff Kuhlman, vice
president of global communications. Nissan

I
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Path Forward for Lithium-Based Batteries ENERGY | renewabis £nergy
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Source: Argonne National Laboratory
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RolandBerger Strategy Consultants, "The Lithium-lon Battery Value Chain" presented in Istanbul



Batteriutvikling tar tid (spesielt nar de
lavthengende fruktene er plukket

J. Goodenough SONY lanserer
Katodemateriale Li-ion batteriet

A. Yoshino
Grafittanoder

1975 1980 1985 1990

1995 2000 2005 2010

Si brukes som
tilsats i grafittanoder

2015

Si som anode publisert

Svovel nevnt som katodemateriale 1. generasjon LiS pa
markedet
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Batterier pa Svalbard

e Reservestrgm (kort periode) / redusere topplast for dagens
energiverk

e Lokal energiproduksjon fra solceller pa boliger — energilagring
e Energilagring pa "off-grid" anlegg / redusere dieselforbruk

e Transport biler, scooter, busser

e "Green snowmobile ice cave trip"

e "Silent, zero emission whale safari"
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Teknologi for et bedre samfunn



	Batterier som energilager
	Hva er et batteri?
	Lithium ion batterier
	Lithium ion batterier
	Lithium ion batterier
	NaS batterier
	NaS batteries
	Bly batterier
	Bly batterier
	Flow Batteries
	Flow Batteries
	Arktisk energilagring
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Batteriutvikling tar tid (spesielt når de lavthengende fruktene er plukket
	Batterier på Svalbard
	Slide Number 18

