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Performance Test of Filtering System for Controlling the Turbidity
of Secondary Cooling Water in HANARO
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Abstract

There is about 80 m*/h loss of the secondary cooling water by evaporation, windage and
blowdown during the operation of HANARO, 30 MW research reactor. When the secondary
cooling water is treated by high Ca-hardness treatment program for minimizing the
blowdown loss, only the turbidity exceeds the limit. By adding filtering system it was
confirmed, through the relation of turbidity and filtering rate of secondary cooling water,
that the turbidity is reduced below the limit (5 deg.) by 2 % of filtering rate without
blowdown. And it was verified, through the field performance test of filtering system under
normal operation condition, that the circulation pumps get proper capacity and that filter
units reduce the turbidity below the limit. Therefore, the secondary cooling water can be

treated by the high Ca-hardness program and filter system without blowdown.

1.0 7M&



2001 FASEERS =3
EEDREEE

Szl BAEE e dusr|E ko] 23 Y5 AgHv F54E 9 WA
712 Yzdn. 44 Az AgEE 22 da4ee 2Wstet aE olEdd ofs #4,
=AY, €2t 2 A9 FaE o AL AT #ES d5A7A, 2AYLe ¥as
ol &3 A FEA dol vFH A HEHd ddd 58S Ay a8 &
g 2 A= AT oA ddd 2&S AstAE #xt ofyel RAE SHEol A S HA
of gt} ol FHE AAlsy] As) APE FHAvY] zrIYer FHS B 54
g oFFS Fdsa A olEdE Al7sky] fla HE (blowdown)st R =AY ok A u]d ¥
Ztzh EAEG olMd EAE HALsE] Hd HES A ¥ A, 23 dAdee 5k
120] EsER 4% FARY T2aRs HLs90 HEeK gormgx 8Lyt A5Ed
W7t EFaAa 2L 2 RS 52 loeuw grs 2457 A% o5 oA
g F71ean?

v =l AARgA e s@FExe] de, JA B ool Ao R Ao HeAE 2
£ 71gstar, AAZAE AAl FAxAs AN A TS W s V1€ & olstE 74
HS gdsiaen o] g ol&sd nAdE FHad JE:L%’ 2 42 &olsA B
T At

subzel 23 WASAES AR YEF =& 22} 40 “Coh 32 (CEA WM elE 8 “Col
W dxze d&9 30 MWE WZe] 93l 3600 mP/he] WS wsud?. wage §9

=% 35492 (induced draft counter flow type) .2 Wzt47F Wzhel Ao A O]"T‘E =o)X H
=)

A EAE o] o 2 Ebgo] ¥an, Aol AAE Wztalo] o7& e FHA Flste] A
w2 WEAAEE W BHA Gl B9 mAREA WA of AN 27 15 @
o] 2x Wk 3 (R)E W S ( E)3 BlAk (Wil A vk 42 49 o]
o A vhgtol Wel EARAT TR S50 S4NEE oBAe) FHAY o] o|gde AE
(B)E sl &< 3 Az vigden=z d747t Bs ( MEd. 4ge] g7l A=
FEFANA &5 YAAIIBER 098 V)¢ olEHo] dirE &t FREHER Rt F1E
Skl ginh WA AR agHelA SEe A 2Ee QFEA FAHZ A (1))
2ol BAWAAYL Ae & Ak

o714, P : +3 HE

o]
A (D& =g "ol vste] Aefstd 4 (2)9F 2k



(2)

2001 %

(RxP)+(MxP,,)+ (F xPy)
B+W+F

P

H
wr

e

FE& 771

o] 2l

Hgkel 7tkg 2 E&2

No

B

[

=
=

o] 7}
1H 5 =

o]

o] 7}

A~
k5

=

Z
=

b3

FAt 2

©

HARE &) 2 %

o]

oy 200 =A
&3l

e}

=

=
=

) %}\_ (20 E)(G)

heA

ko]

sto] WaHER g7] 3 1

o

)2 Atk grEo W)

JEEE

>

2]
42 =2 B4

o

[e)

&

©

3

22 oRZA9 HXA

o

|

ol&d& A7 st

CEEES

e AR

zy

B

—
o

F7FA] 2

gl

s

=

L

bz
=

< AN &

j
an

it o]

[

YA Zh7t 24 mi/hret 25 mWez A

[e)
o] o37] 3hE
4ol 0.45-055 mm<!l A&7k

T
T

o] A

wr
M

R

)

N

sl

Fal 10 pm o]/¢e] o]

4 =] 3]

=

=

Ayl
O

o
oo

—

5

[

2=

2~
T
ArE A7

;g

o] 344

&9

E

2 5}ed

S

A
=

=

AAl o77]= 10

o] 371

}

9
pul

St

NER
&

h

bol A}

=
=

hvA
=
S

¢ 10 pm o 7

3ot WA wMEER 0%

3 3L
g i

31

©

A

A)
h
pS|
=

op
=
A

=
)
o
.EH
)

H
e

f

Bl o8 vhetol

71 9

< AlA

)

XY
oy

g o

el Aol THol Hd tEHe

=
!

4
+

N

Agrol b Epo]w o

T
T

Al

of ofsf A5

ol
=

s
&

=

3l &

-

sto] Ao oz}

= R
[e)

A
bt el olBd F

©

2|

A
=

SR

Fol o 33

0

S 0]
H

o
"

=
=

=

3.0 AR

o]

"
<
Jlo
n_mo

1)
BR
w
4

ol
X
50

o
H|
B

ol

o
o
oF
o)

1)
ot

file)

B

)
y T

al

wol HXE FEAR 38 FUAGLSN} EEAYY AR 73

_U_H

M
BH

o))
JJo
n_Alo

J—

H)
B

~

b

]
H)
B

|

Tl

7o
_Z__l
el

=0

[e)

sto] 1 o9

100 %= =4

)
=

F 0%, 25 %, 50 %, 75 %

o
J_AO
)
o
&7

o

o
o
N

W
H
e

o

fuze]
Nr
el



2001 EA TR =&

EERRERE

32 7719 J5EA

il

N
o
9#
2

N
il
2
to
e

B71e] ook qAVI e AL, ARrvle FF ol JHAAGH
o= 9 59 o] o3y shiel AAE damEs wE

rO
=)
do
24

it

ofr my

o

o

:LI

i)

K
2 8 =

i)
—

[>

a9 AR AR it BEEeEe w9y A
9 3-way WHIb AFFH] FRE WA FAL Y

o o
—Eé_{m
2
4y g P
BN
HUE
9

oot (U o ol ope to
hinss ol
m =
fjy
o mlo
=
i
fm
i
s
fufy
offt it )
ro -
hinss
i
2
)
4z
M r

2
i
S
®
>
o
\_TL
[k
~
ot
(>
4
>
o B
1
X
Y
el
>
B
=
lo
St
Ay
ot
=)

A5} o579 3
& 7Astakel 2]
2925 qtard A7) HEe oA
AN A 2AANE @A
Aael oAE Blatn AAAFe Asael oFdUE FADY. Bolwd o3
179 %] 8 Axel A% ARAHE Q@B
e sRuze] dAST molw miglelA oA Bl AEem AN AR
i aeln A% 43 Alolrls F AR BE dAEE 49 WA Qe o

Ag A YA qarle o#ie et Audz Azt o] Folx X

o off
mamzéﬂmzﬁ
N

fo o o
H

g
o,
o

£ =
2
1o,
o
R
offl o
o
1>
o

U
Mo
)
it
)
N
o
o
1>

ety

N 2
=
k)

k]

24
0
=2

& o *
=
ol
e

rlo
feiict
[

N
N
N
offt
(i, Y
o
=
=2
>
24
0

I okt M
>,
fo 4o

.
)
1

ol

of

1
>
2

2
Qo &2 o

o
&

ox Hr
ot

o

P
N
LI

2
Ruiti)
il
ety
2 9y g
ot
kv

fr

o sl

AR E 2EdUE Bt HEH] ARAt WG AFER {9

BAG) 8] AARGon of3r)e] At AR DAL B 25
27b AN Fush ANEY AEAHE QAR

sA9e Zragor +48 gt 49 GEE zda

wetE FgAoz BASY] 96 %7 §re EFoIA 84

3Fo] Shimazu AFe]l 2=9EZ wWH (Model: UV-12002 EHLEE

r\!

Oy o] w AR AN el GrE 257 TP ong oy o gyt
ol3tE: HA A BAARE Tt ayxn gx FAHARe wasy] 98 i
(suspended solid)9] ¥< = A st

| ¥ RAE EQse] 1 At RREE] FAo|

0 &g ™ e T 4y
Mo odo m HT oo A

d gk o] A2 FYAddr oA (GF/O)9 As FAE =
Alge]l dAFS o] AR o 2
A

olE @ AHZe 7

fu
r |
=
ol
£
=5
>
=
£

40 N3 A3 2 uF

Pz S TPl dA HEe} AT E HEE] 98 v AHAE FHE
3= 7t 7

Ealo] of 257t eASUA g vide] AR o]TAL AAY
o &



2001 FASHEE RS =73
=072 8t 3

100 %9 99 W 24 IS ZAT LFAF 24 m¥ /oo HAAE 12 Sl 1
61 Lhehieh, 2+ Bze| HS mwaks] s Avel 54 FA dEhgon B e
e gEel Wl B AN 8 He S e, ot BE M3 Bx S0 FAY
2ol 1 mAqe 05 mAqE AASAAD A= 19 FAGHL Ael 0 mAqE AAAehe] FHol
A st Mol flout o Aol 1 mAgelEE FAF FEeIth a¥w o] PLEL W
FYUNS ESUNE 443 APAAS W Aol Aol AW BF LTHFL VESHAT
2) % o 2FLAN 4%

Prg % ooy zgetel £ASAS Wel 4 E 1, £ 2 2 E 360 2474 gAsAc F
By SR S 4 FEe LTI @8 mYhDe FIRPoY A 18 3 2T
2 v vE 2PEUE B #3¢ JeEhiAY BIE 99E T oy 2@sel dsE 39
FW SolUER APPL FHANA F e 2 Bre FRo AFHE 4I5S G @
SE & ANEE wel F3 ek TEl3 PL 1M FHo] Hop thE BEsh 2ol A3
A9 A % AFWFS BANA G FFS AR Frkskel 44 5 o4
= wAE A el

Table 1. Pump Characteristics for Combination of Pump—1 and Pump-2

P Flow Rate Discharge Pressure| Suction Pressure Head
um
P ( m®/hr) ( mAq) ( mAq) ( mAq)
P-01 0 16.2
49.7 16.2
P-02 1 15.2

Table 2. Pump Characteristics for Combination of Pump-2 and Pump-3

P Flow Rate Discharge Pressure | Suction Pressure Head
um
P ( m®/hr) ( mAq) ( mAQ) ( mAq)
P-02 1 15.2
49.7 16.2
P-03 05 15.7

Table 3. Pump Characteristics for Combination of Pump-3 and Pump-1

b Flow Rate Discharge Pressure | Suction Pressure Head
um
P ( m*/hr) ( mAq) ( mAq) ( mAq)
P-03 1 155
50.4 16.3
P-01 0 16.3
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Table 4. Pump Characteristics of Combination Pump—1, Pump—-2 and Pump-3
P Flow Rate Discharge Pressure| Suction Pressure Head
um
b ( m®/hr) ( mAq) ( mAQ) ( mAQ)
P-01 0 174
P-02 72 17.4 1 16.4
P-03 05 16.9
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Fig. 2 Relation of Turbidity and Filtering Rate per Circulating Water
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