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Sunum Icerigi

" Lityum bataryalarin 6zellikleri

" Batarya Yonetim Sistemleri

" Hlcre Dengeleme topolojileri
-pasif dengeleyici
-aktif dengeleyici

» Ozet




Structure of Lithium—ion Battery

Cathode cover — Cathode lead
e Safety vent
N PTC

Nigin Lityum batarya kullaniyoruz? ... gms 1,

Insulatar

» Yiiksek desarj akimi

» Dislik bekleme desar;ji

fr:athnde Anode

» Yiiksek Enerji Yogunlugu (kWh/kg, hWh/m~3) Fin . Anode - Anode lead
Curent  Sedling Plate
Negative lerminal Gas Release Vent Colector
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» Derin Desar]
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" Electrode
» Hafiza etkisinin olmamasi
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Sarjedilebilir Piller . NiCd

1 Uzun Omur

Kursun Asit o _

1100 yillik teknoloji. 1 Dusuk maliyet

| Agir, dustk enerji yogunlugu | Toksik agir metaller

| Toksik atiklar | Dusuk enerji yogunlugu
600  NiMH
gsoo 0 ll:liCd’e_l goOre yuksek
> apasite
£ 400 @ | Yiksek bekleme desarji
©
?300  Lithium lon / Polymer
§ 200 1 YUlksek enerji yogunlugu
Es 100 - @ T Dusuk bek. desar;ji
= Lead Acid | Yiksek maliyet
= 50 100 150 200 | Guvenli kullanim BMS ile

mumkun

Gravimetric energy density (Wh/kQ)
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18650 Li-lon Cell Capacity Development Trend (*)

3500 -: - 5 -: 186350 Cell
2000 | 5 5 5 5

2500
2000 |

1500 f

65mm

1000 f

Cell Capacity mAh

500 f

1990 1994 1998 2002 2006 2010

e 18650: Silindirik, 65mm uzunluk, 18mm ¢ap
o 8% yillik kapasite artisi (1995-2010)
e Piyasadaki giincel degerler 3500mAh

* www.ti.com
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Lityum bataryalari nerede kullaniyoruz?

» Elektrikli araclar
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» Tuketici Elektronigi
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'EXtensive Fj

>Yeni|enebi|ir enerji & Akilli sebeke uygulamalari
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Global Grid References

——— 90MW/140MWh

NRW/Saarland, Germany

1 [ GGWh (As of May, 2016)

Cumulative amount of installed/awarded projects

W Peak Shifting / Multi Purpose

W Renewable Integration

W Frequency Regulation
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TOMW/20MWh

Reunion & Corsica, France

y

TOMW/11MWh
Feldheim, Germany

g

__ 2MW/TMWh

1MW/500kWh
Sardinia, Italy

Eisenhuettenstadt, Germany

—— 17MW/51MWh

Yeongyang, Korea

— 7.5MW/44MWh
lksan & Ochang, Korea

132MW/54MWh. .
KEPCO (5Subst;

62MW/31MWh
[ Hokkaido, Japan
¥

o
\-— A4MW/16MWh

Yeongheung, Korea

>
1 MIVV/500KWh*
‘ ! Seatt\E. WA




i |
KA

S

o

e
RS

QS

e

S
N

o

ot

SN

SN
e
peTeTe

S
S

e
e e ey
Tetelel

SO
S

>
o

XS

5
’
<
$
%
$
¢
g
$
$
$
%

LA
% ;“ﬂ 0‘0‘.\ .‘?

KOS
S

S
S




»Savunma Sanayi & Uzay Uygulamalari
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»Endustriyel kullanim » Medikal » Robotik

INSIDE ASIMO

> 3 -
| T¥
b

POWER SOURCE

ASIMO is powered by a
rechargeable, 51.8 volt lithium ion
(LIHON) battery that lasts for one
hour on a single charge. The
battery is stored in ASIMO's
backpack and weighs about 13
pounds.

18V LITHIUM ION
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Lithium demand by end applications (2013-25)

600 -
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Lithium demand by application (LCE kt)

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

B Non-battery demand Batteries (traditonal markets) " E-Bikes M Electric vehicles M Energy Storage

Source: Deutsche Bank; Industry data
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EV battery costs

S per kWh
Ml CATL Samsung SDI B LG Chem Bl Panasonic/Tesla
x -
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Source: UBS
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Il Sinirlar !!

* Tam kapasite sarj sinirini asma
=== y(iksek gerilim korumasi

* Yuksek sicakliklarda calisma
=== y{iksek sicaklik korumasi

* Batarya terminallerini kisa devre etme
=== viiksek akim korumasi

* Derin Desarj etmeyin
=== diistik gerilim korumasi
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Batarya Yonetim Sistemleri (BMS)

» Hucrelerin operasyonel sartlarini korur.
» Hucreleri dengeler

» Kullaniciyi bilgilendirir.
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Hucreleri Dengelemek nedir?

http://liionbms.com/balance/index.html



http://liionbms.com/balance/index.html
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Pasif Hlcre Dengeleyiciler
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P+=Charge+/Discharge+
Size:L50*W20*T3mm

P-=Charge-/Discharge-

—-Battery4
—Battery3

—Battery2

—Battery1

Passive Balancer Circuits
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Aktif Hicre Dengeleyiciler




G2 i -
_I_D.1F ";; o UFTD =
Bu_(':;r :u!m' maa A CELLZ &
— cs80 s +
) — sCKD -
= s — snai 2P T
s SERIAL | ——] CSEI
s COMMUNICATION | —— SCKI S
- RELATED | =i 5D
PINS | —] 5DO i
- TOS
I s = 1i'“|:|]|E
= - Cl +
G55
58
Cc4
ITC3300-1 =
G2
GIP
l I
| ) + " —~ CELL 1
: gﬂuglli - =0 CELL2
seRlAL | —] oSl o
CEIMMUI#E.E.%:[E: E Eﬂg': i “HH E15
= ) ¢— ao0sT .
25ma)
GIP : r . - .
e o CELLY CTRL RTONP RTONS T
Ve G515 10uF l %EEE-H_ %Egﬁk &
ELE s _I_ H ) . :
IEH O
CTRL  RTONP HTCNST
_|_1U|.|F %ZZ.ER %S.D@k s

Active Balancer Circuits




Ozet

" Lityum pillerin kullanimlari yayginlasmaktadir.

" Bu trend Batarya yonetim sistemlerini 6n plana ¢cikarmaktadir.

= Aktif dengeleme sistemleri bu uygulamalarda sunduklari enerji
verimliligi ile 6nemli bir yer tutuyor.




Tesekkurler,
Sorular?
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