Sebekede Enerji Depolama Yenilenebilir Enerji Depolama

* Esneklik, dayaniklilik ve guvenilirlik saglar * Yenilenebilir enerjinin sebekeye entegrasyonunun

* @Gug kalitesiniartirir destekler

* Mevcuturetim afltyaplsmln verimliligini artirir * Yenilenebilir kaynaklardaki degiskenligi dengeler
* Talep yonetimini kolaylastirir * Frekansregiilasyonu saglar

* Enerjifiyatlandirmasinda alternatifler sunar .

Acil durum rezervi saglar




Batarya Enerji Depolama

Sistemleri
Geleneksel Bataryalar Yiksek Sicaklik Bataryalar
Kursun-asit Na-S
Ni-Cd Na-NiCl,
Ni-MH
Zn-MnO,
Yeni nesil
Li-S
Li metal
Metal-hava
Akis Bataryalari
Vanadyum redoks
Lityum Bataryalar Zn-Bromiur
Li-iyon Demir-Krom

Li-polimer




Sebeke Uygulamalarindaki Zorluklar

* Yiksek glic uygulamalarinda glivenlik unsurlari
* Isil kontrol ve paketleme masraflari

* Asiri sarj hassasiyeti

* Maaliyet unsurlari (eskiye gore ucuzlamasina
ragmen) 1 GWh uretim kapasitesi maaliyeti $300-

400M

* Elektrikli arac¢ sektoriinin baskilari

Breakthrough Batteries,
Rocky Mountain Institute
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Bloomberg New Energy
Finance, "Electric Vehicle
Outlook 2020"
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Ventura County Kaliforniya’da kurulu 100
MW / 400 MWh enerji depolama sistemi
142 adet Tesla mega-paket lityum iyon
bataryaiceriyor.

Vistra Energy, Monterey Kaliforniya300 MW / 1200 MWh



Tesla 100 MW / 129 MWh Enerji Depolama
Sistemi, Avustralya.
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Luneng Haixi Karma Enerji Projesi
400MW ruzgar, 200MW solar ve 100MWh enerji
depolama sistemi, Cin.



Ni-MH Ni-Cd Zn-MnO,

Ispatlanmis teknoloji Olgun teknoloji Birincil tipi oldukca iyi

H.|.zI| desarj Yfapllzvablllr ] Yuksek hizli sarj ve desarjauygun bilinen bir teknoloji
Yuksek enerji yogunlugu Asiri sicaklik ortamlarinda
dayanikli L .
Surekli hizli desarjda sinirli Sa[rj ed.ll.eblhr vapiya sahip
. - o y Guvenilir
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Zn-MnO, Bataryalar

Sarj edilebilir Zn-MnO, bataryalar, sebeke 616 mAh/g 820 mAh/¢
enerjisinin depolanmasinda 6nemli firsatlar [ E ]
sunmaktadir. $50/Wh ‘ ’

MnO, Zn
Yl{ks"ek engrjl yf)gunlugu o MO, n
Dusuk maliyetli malzeme girdisi Zn0 Separators

Disuk maliyetli Gretim teknolojisi
Yaygin hammadde tedarik agi
Guvenli

Her tirlu sicaklik ortamina uygun
Uzun raf omri

Cevreci

Mn{OH), Zn0Q

Sunum Basligi:Enerji Depolama Uygulamalarinda Kullanilan Bataryalar ve Teknolojileri

Sunucu Kurum/Unvan:ENDAM, Enerji Malzemeleri ve Depolama Cihazlari Arastirma Merkezi / Merkez Mudiri



Zn-MnO, Bataryalar

Sarj edilebilirligi zorluklar iceriyor.

Katod:
Tersinir olmayan tepkimeler
Cinko zehirlenmesine duyarlili

Separator:
Zinkat anyon gecisi

Anot:

Sekil degistirme
Dendirit olusumu
Pasivasyon
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Zn Mn spinel
Separator




2011-2015 COST-MP1103 ve COST- MP1004
2016 Kalkinma Bakanligi Projesi ENDAM
2018 ENDAM Merkez kurulusu
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http://endam.metu.edu.tr/

Sodyum-iyon Bataryalari Lityum-iyon Bataryalari Alkali Bataryalar

. Cansu Savas Uygur s N. Ozglir Dariciodlu

Ayse Sahin . : o Berke Piskin - V29 g
Nur Sasmaz Glilhan Cakmak Erdem Erklr} Erdogan Yigit Akbas

. — Doruk Bahtiyar Emre Eren
Eren Simsek Mustafa Alo Yild ) .
Yusuf Tas ustata Alp rildirim Aylin Elci

TUBITAK 2244 TUBITAK 2232
Endistriyel Doktora Programi Ustiin Arastirmacilar Programi

YOK 100/2000 < SAN-TEZ
>
TUBITAK 1001/1003 DPT/Kalkinma Bakanligi
Superkapasitorler
Kadir Ozgtn Koése Li-S Bataryalara Cinko-Hava Bataryalari Akis Bataryalara
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Farzaneh Hekmat Bayram Yildiz


https://che.boun.edu.tr/en/damla-eroglu-pala
http://mete.metu.edu.tr/tr/labs/nanomaterials-and-devices-laboratory
http://mete.metu.edu.tr/tr/labs/energy-storage-devices-and-battery-laboratory
http://mete.metu.edu.tr/tr/labs/energy-storage-devices-and-battery-laboratory
http://mete.metu.edu.tr/tr/labs/colloid-and-smart-materials-laboratory
http://mete.metu.edu.tr/tr/labs/energy-storage-materials-laboratory
https://www.metu.edu.tr/
https://ernam.erciyes.edu.tr/?Lab=Lityum_Batarya_Laboratuvari
http://endam.metu.edu.tr/
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Aktif Malzeme Sentezi Testler ve Karakterizasyon Batarya/Cihaz Uretimi
Sonokimyasal Sentez Aktif Malzeme Testleri
: 3 : . , Torba-Tipi (Pouch-cell
Mikrodalga Yontemiyle Malzeme Sentezil Batarya Testler1 ipi (Pou )

Batarya Uretimi
Termal Plazma Yontemiyle Malzeme Sentezi

UIP2000hd

43x67 mm
o N . lerelpls 7 r 3 A.sa’e kadar
. |- e S : = — 175x200’mm kapasite
T = : ' io A.sa’e kadar | ot noh,
: . 'y apasite
-l , ‘ x Anot: Grafit
"LE’&‘;&‘:.' | oA : - | Katot: LFP, Elektrolit:
. ’ Al L H 18 Anot: Grafit EC:DEC 1M LiFPs
e — \ €D/ — i ; Elektrolit: Seperator:
s — | < EC:DEC 1M LiFP Celgard 2400

Seperator: Celgard 2223


https://www.metu.edu.tr/

Symposium on
Materialsfor.Energy Storage and Conversion
A virtual meeting

1. ENDAM workshop on Energy Materials and Storage Devices 100k plsce In Cappadocia jointly with mESCAS 2017, i.e
2nd International Symposium and Summer School on Materlals for Energy Storage and Conversion 23-28 September 2017

https://mesc-is.org/
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T —— Batteries & Supercapacitors Fuel [ Electrolytic Cells Hyd rlde? for Energy Storage &
Conversion
=== 3rd International Symposium on Materials for Energy Storage -Novel battery chemistries -Advances n electrolysers
d C . -Li-ion /Na-ion batteries -Advances in fuel cells -Novel materials for hydrogen storage
an onversion -Metal-air batteries -Reversible fuel cells -Materials for hydrogen transport
mESC—lS 201 8 BSC-1S -Flow batteries -Novel processing in cell & -Hydrogen separation membranes
; : . 'lnlcv:uamn:|:mpoxnum on 5 -Alkaline batteries stack materials -Hydrides for hydrogen compression
to take place from 10th to 12th September 2018 in Belgrade, Serbia. b Materials for Energyl L . - -
co -Capacitive energy storage -Hydrides for thermal energy storage
Contributors/Sponsors systems

Active Material Development and Recycling

-Development of catalysts and catalyst support

REFERRANS < -Active material processing

e KIMYA

-Battery recovery and recycling



https://www.metu.edu.tr/

Sorular ve Yorumlar
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