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Development of High Performance Battery for Navigation Aid’s Power

Seok—Jun Yoon - Myung-Hun Cho + Dae-Pyo Lee

Battery R&D Center, EIG Ltd, Cheonan 330-814, Korea
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ABSTRACT : A navigation aid buoy is a kind of safety Sacility for maritime navigation with a purpose o leading the vessels for
navigating, docking and sail-off. An advanced rechargeable battery is required for stable power supply for navigation aid buoy as the high
magnitude LED lamps, real time location/control for navigation aids and e~Navigation support systems with maritime climate observation
equipments have recently been deployed.

This study is focused on the lithium battery, especially lithium polymer battery which is believed to be safer than the other lypes of
batteries. The lithium polymer battery reviewed in this study is designed with LiFePO;based cathode, which has superior safety features to

the oxide-based cathodes. Besides, a 36kWhbattery pack has been built with the above: mentioned unit cells for the purpose of comparative
research with lead acid baitery system

KEY WORDS : Lithium secondary battery, Lithium ion poymer battery, Navigation aid’s power, Buoy, High performance batery

1. M = Boba vk w3 WA FAVE e Al wle) 2] wEe) F
Aol FEa, dyAl dek gdHos HojRm ofxye
FEEAE EHTE Fo B8 9 g9 Q2 Auk opy  WFEAEM Teo] wu gl Fol AL EAL Bl
FEE U SARE A Az #AE gansan a o olElEe] ¥ Angl dite] 22H3 gle Aol Yotk
32 sl eFEE Aot AL TYE Swy|d o olgd BAIZ A fal A UAF QAL E ALE
EXNLAZANA 2 e-Navigation A QA|2e725) gopy] AL Aok SlEelaadAel s} g Hsto] o} T4, Al
FHEE & FE we FERAL SHFE o of 99 MHAYEI dojA w4 L 53E Folwd dAF o
AA AY THL 9T 34 FAX7 2781 Qo) = Aom AfH gt
A SE¥ AYo Fu ALY g 2AXE A= e & AgalidE gEelAdA FollA e kAol S
AN E @43} 23 Eelrge FAge Agsid Axds 2 O HAFEAHAA AAVles 48, 7€ AdsEA R O
AAoIM, dg FARR AMLST QY] e aAwage ¢ B Eo H $7% LiFePO,E FFARRE Abgstel dxdA
& deta WA Y] A7 54 stk =8 gAA s

l
B
o
(9]

!



.
.

44

=5

o8-8 36kWhit

0%

160

86

40

.
M j=]
Loie

" “Aa&.s_gw

TR T PR S
GG =
o0 W o &
Fe 5Tz
%WM‘aaogaﬂwm
doud B 2
xﬁwmvﬂWm,*ﬂTmu.*
owam,olrmuih du "
fiiiig
W e — kit
H = %°%®
0 Maoj%ﬂﬂob
G
Bl o W R
A ey TS
— TR J
G E LT
%W»:acg%ﬂw
B =
TwE L g,
T SRE-TE
ek s w L
wE XSy
urLﬂWé%
o SN

Capacity Retention (%)

e} =

EFied

e

2 A3

oy
=]

A7 4

3. AdEzw

g

71-872] 90% °l

= =

ol
Ox+F LiNixCo, MO,

ko
=

0cycle ©]

L

gEoladA e

3&

FFo8 AM

=2
=

A

3-1. 12.8V 300Ah 2 EE W HA 4

200

1 2
=
3 o
fl
g
g § E
b o
o B wir
¥ Biz @
. & & M
o o 2 & e At
. E & =y
I g v B
> o
ks o i
; 2 & w
i - 18 & 5
L=}
b N_ g =
{ - =
¢ 5
- -
= g 8 8 R g8 8 =
{op)uoiusIny M
TR Ry
) i 0,
e
o 0 [ ool
T o ®T By = |§
o Es TR T " 03 vt B Al Aot
do WO A Ho Elxiglio|Sio
4oz W g & o Il islsllells]
< = B 4 o = ot |y | ot | vt
oﬁamﬂiﬂm[mﬁ x| g™
— T = Tl 3
TR o B % NE
LS LAl
ke wir . : — al
G o I I
o Lo 7o HO = 5 ooty
B A m,mmm._ﬂro = MM.A:MZ%
T oE s il w SRR IB|R
T Sl S
<) W H M omo T B
O_D ~ %o ».AT
TR tsds w
oK i
T o) omp | 0 T
sEErrLe I
@ Uo BE ol & ¢
BERdscew ~| 5 QKK
bl w3 N . < .
s g L
= T e w w ®
reomeEE a
1r0 i
o o 7o
e} L
S W ® R A

A8 Al
5] 4817 o]

a4

]

Alz=ga Fdst

WA A A

|

TH

12.8V 300Ah®] #EZH

SUC i
CO
Mo i
gl %
oy @
. T
s
B omo o
%] _éo Ny
R
TN o«
o TR
ofp
b_o to 1
R E
ML 3
H %
Sy
T E =
7 o R
RE
oo X
ﬁT .AT
T ~—
%o To W
dr T ©
ey
AT N
T B R

WAl Eel 12.8V 300Ah AEELHHA A
e g g oA wakE g

1€ emem0,2C :

), 3C

e (), ST,

(n) abexon

124

100

80

60

40

20

Capacity Retention {%)

—436—



w {v]wsund
7 e 3 - v
: 9 e & oy T
o e -
3 ) %.}oh_w W WO T T
7 l\.%xxo R W —
N e avn.«\.| CEE BN
o T Al T — ey TN
< R D @éﬁoﬂlﬁxié}ra
b ha o X N - e o) &
e u:m‘mmodﬁaﬂ mﬂd,AoszoM?xmwzoyO
o =K = 3 L:dl T B o= iy EAS Hp > s i (v) auasnd
- ;ow,\.olﬂ ]\1#.53 ﬂrph —~
v @a TSI ;A?e
= — N /= e e o W o B
B3 Al - < ol = 5
=2 - son%nui ],u,iw\ EL%on
~ s AR T o o, T “
- T T W Ty xnew,mumw -
£ 0w X — = 5]
=3 = RN B Rl L
: 7 AN ﬂ o gy ® X ~ g 8
R N B iai,ko v 2o oW s
,moﬂ1Lﬂ9| g 0 zolto__ot
@ Ewm 5 .Lﬂvﬂi! E.m vl
o do Hp W T gn W < + & do T3
i a%iﬁw1ﬁmﬂjm
- < ?ﬂ%@ hﬁﬂmpmm.%@mﬂe]S
- n Aau1~%ma_xmo?d,
X M S < o
WS 9 S M o w ® oM
to oy < e K T G
: ~ o o B T HTV
- I s w P %ﬂ%ﬁ%u
53 % “ B o= €S g o oR Ty L D
- o b ® ﬂVeW o oy oy b
z 3 o " o Z = QT T mobn oms
(A) 2BeaIoA s 3 © Wog ® I 9 w9 ow T m oS
28w Eyaﬁo%%@ilg <
&0 to 7T Ao .ﬁa, B ik < an T BN 3 h
i ¢ 5 B — < ¢
wnooTPQJma o < B ﬂoﬂow j
; n K T B2 a%%s]% G ‘
oo T T o B K o T y s e
_ N e :‘O‘M‘WO‘L MOOJX...‘_\I! Xuﬂwﬂ." = - L]
s o T oE S o= R ,%ﬁo,m.%o 8 & 3
) o N 3w &exman,l " ossen g
L o TAEERLLT )
i ~ %Qzawggaﬁ;mxmk@aw
‘@ﬂmw mwaafmruazvnAijwx‘ -
2 —_ . W W T % P X T A
Pt il B ﬂéﬂ:ﬂ_xmwﬂw%éwgaw g % iwweﬂﬂﬂ
— = gl — — P f by )
U < iiz_;;aoﬁ s , iTTEEo
ym N T ® o A LS < e " Mot o T
ﬂ%éluzm.wrgeeuo,ll RN ot
W _x,AmLo\OéaM%wT o oo ° {3 i \%_@uﬁﬂ,wo%
mﬁw‘ﬂ.—oﬂzmﬂmﬁomlrmramz‘#MC&o} ~N oTww:A\m.vA.uEgl
Jl.oo_aﬂﬂm(v.ﬁpmo.lm.ﬂkﬁt, ,*E Mﬂ ﬁoﬂ.m\libﬂnmoﬁw
= i~ R " W o ot o
‘%%M%7mmm_e%m&@nwﬁ% g ,%,uu“afrm.
O 0 TE WR o e % X xe e gt
R o %ouxlﬂ.nu R o o = w @Mﬁavaxo
O T S pi %ﬂaa@ﬂﬁ_
e i BT v 5 e
wo = T nzabmovﬁo;hﬂ g £ },@@@u%y
= R T o & T o P P = N z]&,@ﬂ
v WO o s ZOEEMA,J £ N WX i 7
Aﬂ%aaio>1ga»iz I S
El@.%@z ﬁd@ %@4 ¢! momngew, TR
.brx7 urﬂ_..ovil.oi,E el e 8 o o aﬁoﬂﬂoA
.@I}{JQA%JJ}XEL : : % Mo o R
A znp%m&xzﬂ,_ o B = R T
l_mﬂ%%gﬁw,w&xﬂ% 3 - e E BT x T
JXl\rEo‘moim o O N e : 5 —_ Iinno.ﬂm» _
B ®E T Eﬂ,aTo, Sy g -
i} - = = .
AwﬂOToAmw,amuTmﬂ:_owm 8 4 maﬂmxa}%%&
%ﬂo.ﬁquzﬁ% o : 5 o %&ﬂﬂmai
bR R T om0 WWMOOCOME. = 8 0= _u‘ 0 Vﬂe;‘wu.oﬂy.A}
W oG5 e B W £ o - T ,mLCm mﬁm.,_zﬂ
BETE oA 21 wﬁﬂ %5&05037
] aToMeHLVO,m»,M_o.mo
cﬁowﬂﬂwcﬁm.m:;
n%.l.* ol = T
¢ ‘%ofﬂfidﬂ
5 BR o gk

Fig. 6 edA] &4 A €5

o . -
L2 50C(State
—437—

it
At

L= M

1

(o}

¥

3.3V

=
Uy

?(3'@ 7\%3} 1
~95% T

o &
ok 90

A3t

A} A o)
of Chal‘ge)%g



4 & =

Tl LiFePOsE, 3008 QX5AE AMEstd 128V
300Ah BEE 31“%“} ANzEg FAEe A5e AEE 25
AR ol wE &8 Wl Aol wle S8 Fgres,
0T elste] 33"1!*1 g Aeg JeEddd. 128V
300Ah #o] ¢ 8003 Fbdlel #8y Ao x7] £k
N% o4& FAsa gk

AA BRI N2 fARH BEdA, S 23171,
7], 128V 300Ah elEEejvidA] Al AAdsio] e
= NHE 3 23 AL-d%E DOD(Depth of Discharge) 10

ool A AA Alaglo] BAEE FAE FAT F 3l
Al s AR Aags Aee SEE Alade] d
A 2 Aolg 158 + AUk

9

O

2ol

<)
X 4

[

g 7)o NS EAA) He) FAE 0% o) F
G % 9o} PABANA AT DAY Aol 44T 5
ek,

= 7l

2Ry dFUEE F2718R604 A95n g TR
A AAE AL AQOR ABE Re)B, A AR B
e FA TEAGT AL BB gAY,

1] FzaxA71ed8Q00), F2FAE ddFagrlay 2
ZA} A3 BaA

—438—



