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An Automatic Topping Up Apparatus for Battery
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Abstract

The battery is widely used in industrial area as a energy storage device for
uninterruptible power supply, railroad service, switchgear operation, telecommunication,
and emergency lighting. A most important factor to maintain the maximum energy of
battery is the level of electrolyte. There are 174 numbers of opaque batteries as the
energy storage device of uninterruptible power supply to supply continuous power to

radiation monitoring system in radioactive waste treatment facility. The level of



electrolyte must be maintained above adequate level to keep the energy capacity of
batteries. Because the batteries are opaque, it is difficult to supplement distilled water
in batteries. Current flows in the electrolyte hecause of presence of ionic materials,
but current does not flow in the distilled water because of absence of ionic materials.
An automatic topping up apparatus is designed by using this property, is applied for

patent, and is registered as a patent in Korea and Japan. To introduce this apparatus

in Korea will help maintenance work which consumes a lot of time and cost.

1. A&

RE PP EdE AAAY A7 e FHES 918t DCLIOVE FHAE tpFoz
AAste] Qg Avk &= dstFolv 7|AFolE AAAIY M3t TS 9t di&
o] ZAAE tgFoz X3 F3n Ut o)== HAA 9 F§ FHe HYE
Aste] FRAAAGA G FAAE AAsa F438ta Jvk ol & Auld= HHA 7 3
g oz Fus) BAFH ok FAAE A7) YA E dFo02 F&3to "I gy

o] 33} oUAZ WEAA AFsta Ao} He] 3} JUAE thA HIlAYA R A}
%31‘? Aotk A7) YA E FHAW Aol ARz FHAY JUAE F
A et7] fate] Aaffe] FAE IASA FASE Aol FLs oY AAR
ANSIIEEE Std. 450—1987r+ ANSVIEEE Std. 1106-1987¢ “Z @R o] glo] 279 =
o HEAYL SH4AY FARS d4A Aot} i 7jestdnh £ g
Fo] FAA A8 tdaoz HAHUSE ¢ FAAY AdUAE A2 FA 387 93
o F Adde] E98 AsA FAS] A%t FHRTFE HFdE BFAAL A
o] wo] radrh Edh Be AR AHEH do] AV FEsHeta A
o] FHE AASNA FAANINE A FAL A FAE F gloh 53 < XJX] 7}
AE A A 945 AANA A= He A9 BIbssith o] A A
e AA FHE PA3E Aol AFAolth EyHor A fe o2 dES E@'&P
O] 2AHTES XFSHA FornE ARV 5E2R &
E &3 S8 AAFANA AsoR B
Z23 4 ol AXNE 3:erstgrl. oo disle] Handbook of Batteries and Fuel Cells,
19849 4] David Linden<- “A-53t¥ 75 FTAEAL A=5d A@ZAT SH4A «
AW g vES ZA AAAE At g 3 7)Esdoh

£
HU



2171F ZA

FAA e AT FHRFE THANE U FAE eI Lk HAHESF SU
1261529) el &= g}o] =, 1/37], WHz 7 A7 A = Sl we ¥
7F AEH ol dalele Bk HALE A dAe JYHaTt mF S ot W
A FHFe] Mok @i AAwolE AAshE Folmwo] gtk @ol gtk Y
53] DE 3430681 #H, A&z, FEY 2948 FAF ] Ato]Ee] dg o] ozt
daffo] FAHL A== F LAl oste} FEE= Ao, FHU £
7F g7 dejfe] F9jo] HA gtk G o) F 42 Erbesithe vl vk
(53 US4R33047)S HH, gke v wnz Aol Asoje] 3914 g ulo
Fool weEt @2E MRE FEATYE gAdd, ke e RS R A olg A
deffo] WA= v A golE Axshs ool glvk= o] gtk ® sy
o) M3 FA(SH US 4386140 FE} UnE ¥IF Seaz FAHC FFF 39
| F-e] gsol wel dZd MEE FEATE Ao, AFUHIL me] 1]
9 539 TA < TRV FAH TR FYY LAV A G A
ool 44 F9E @A sk Hol=go] givk= dio] AUtk

7

A

sl R4 7] AR HolE Aslde] AFAANE AAdE Fow A
= 9t olsaoz s ¥4 WAHS fstel s
o gAo]l RE FFo] Tg ol ¥PHES stk delfe] A4 #9E F1A
oop gEnz ddele 44 298 248 5 = P27 AR T2t Ao
2 A2o19 75718 212 AT AT 2047 108 444}

ofp
o
4
=
)
o
A
[y
2
il

N
rl
N
Y
ox,
o
rﬁ

%3, Egoldl A9 = wd A sl FEAINE BHe AWk dsoje] 43
F9le) 2HL & A5F b} £ A% o Bas P22 At FRS AR
= bAS el BUA TEE del 47 SRAE HED £ AR sas, 347
b rhgom MR8 Ro| womz AYPIE WA FREY Fqol AEFu 4
Astedth 49 @ixel Qe Avk ACIIOV/220Ve Axk wFANT HANA A
st AL 4 9t DCI2VE stelth Aloj9els YAt £4o8 £3 FYTE

ko] AE A9 FEA FRFF $F A i ABom Ao

FAE L FRF7E dallgo] ARG EdaH Aoz Pz FIE



(6)oz throja] A E o Atk

, /’/,— ) - /‘/"(4) ) P o
T ] (1) = 7
- P O (4)
2
(2) 5y |
3 @
6) "

a9 28 $FT AZTE0Y Fx2E dEdY S AGES vAE), vl AHE9), R
AX10), 223 THF AFTE elr] A 2wk oz FAH A T 3ozt &
P o v spekell HAE, v nF 2Z YA Aa BE FEE o]Fol4
¥ 7H3ﬂ%—°ﬂ gate] A dvh gEAHAE FEAVE T REAME SHEF BE

N h e (30)




N}
w
w
ol

¥
ah

o
N

T H
¥ 38 TR FU7Y FEE U AP FAU)C Aloddd AFE (D,
FAEA HAAEFH12), 29A 2 AAAZ(13), 2HP04), FLTFU5H2 TAE ] o}
A wkae] AAGEAFE do] AojHdAH FYUIZAE Ao THFT FH AojA
A AGEHeY FHEA AASY AT AojdAe F Moz FUFE T, &4
kol WH FF By AA Y AojdYdez A&t FToE Smm AR
7t22 g3 98 Eo] di, ARZE VIl g F979 HAHoles Aol glo
o, 2AYdE FY7 VER UiFgs gz 53 VEZ|IVF 450, 2390
FHTE wt dFgste VESR VEZIE debx 748 3ta, 9A AN 23
A EE E3lo] HAAT Teta o= dAYAZ YJA 7t ZAAY. FUF9 W
F2 540 Al 9 #AE Aol A3 FHT 2N Imm AE =F5H ]
AR g o] Aoy Fowl A FA7F Hi @Ay} a2 god Ao &
$Zo] gtk A YRR A4S ool g FHFV FASne Ao Fae
Aol wystA ek FRE FYU1Y ASWE FRF FY7) £FolE Fo2 Fu
29718 FdA0) 2o e Lo F¢ FANE F2A SR FUA9
44 2944 F99 F 4502 Fo] WA ol9 o] A% AW FWA
4% FRFE FYe
o ] g e
a2 [ A T
T
\
i (14) u
.
(15) [)
:
a3 FRF FYY x
234 A5 &

o] 352 FY 2AAE FYA7F ONA
AT AN Y= 29 A oste] 7R e



A3

42

x%
.

zvo] %

917 3
fof AA Pzt Hpow P

3]

=
L

#3

o el5te] A3y ele)

Hop ytow

o

?

al

Z

al

F
KR

fy

B,

pIR: e

=
=

ol= WHrt delar,

A

7t =Mooz

3

SRk

A

ER

1 X} ON

<l
K

>

{k

o

Ko

| ,
U “ o w
3 5 R
r i T ¥
il 3 0 R
= o ol <
(=]
5 a MW
Rl
OH —
Z
A
/ /. w_m . o
SN B O i
\ w | = I
F \ > | & jif 0 i
XI o .,,/A ” H_ M H_ ﬂ_
35 ) g u o i
B/ 1S 3l -
R/ K H m_. m
/, \ h 3 T 3l
/ / 5 i MT




A2 FHF F4719 e 55T 729 FYTH 2AZH S HATLE 3l
ZAA Y Firol @Asglel A& 7hed otk X, ddoz wFdd AC 220V/110V

o

st HAAe] 2Foz A B¢ F & DC 12V o]Fo 2 A shssiths Rojoh
L=

AR, dafd st T 7 7)

el FAH FHAAHE At Pt Fhesta el gtk Aotk A, FH

w0 §5% AANE AT A4 FEE AYsld JEe] FEAAAL 2E 9ol ¢
= AT A, AdAe 4 389 dAES FYU9 Tas AdjHnE 4

daglons AgATte] BERATE Aot FARGE, 449 Wrddel AP %

8% dade A4 F9E A FAANDLE R SHAY] FIE AGANA F

AR BAAI L, FAA Y fANS] 2aHE ARG A9E O wEY 5 9

o}

FaEd

1. US-NRC, "Nuclear Plant Aging Research Program” NUREG-1114, 1985

N

Jerald 1. Edison, "Aging of Class 1E Batteries in Safety System of Nuclear Power
Plant”, NUREG/CR-4457, 1987.

3. Lioyd L. Bonzon et al, "Age-related Degradation of Naturally-aged Class 1E
Battery Cells, NUREG/CR-4099, SAND84-2632, 1986

David Linden, "Handbook of Batteries and Fuel Cells”, 1984

. ANSI/IEEE Std 1106-1987

ANSI/IEEE Std. 944-1986

vl A9 Japanese Patent 2815564, 1998

vl Tl a5 139244, 1998

© N @ oo



	제2분과 : 원자로운전 및 제어(C)
	분과별 논제 및 발표자

