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SERSEEZE/\M1/\ALT=,
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ININAR1B % 3.87 = 0.77

3B % 1.94 *+ 0.41
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2.91+0.62

INMINRER

SKEVBE
[mBg/m?]

1.84 = 0.31
0.35 =X 0.06
2.38 = 0.43
2.46 X 0.54
8.90* 1.49
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pre— T
0D top . Z[m L TR ey -
ID,OD t 12t/h 3 ' {
oD bottor:p f' ‘I‘ / +16 y ' y »

ID bottom

- - Q

t11 36t/h it «

0

\ 6ot/ 1 | -
& | (IDJE&P)2.38 + 0.43
| — | %e
12t/h ——

I -200 -150 -100-50 0 50 100 150 200 [m?]
(1%7K)1.84 + 0.31

MNEREDHESGIIX[mBg/m3]

BUUREBDIE)—ADH S,
MKPDFRIIERN S LEABEITHEICHERLTLS,
ARV DBENEEICSFO R EL{H S,



p.39

ATETEEWIVIESBDIFVRE

SV REDRTLY

BUTIOTRADF1—THNEINEVD T, NKEDERIZRBELYDHATEE,

BKIFLUTDORKERE LD,

CReturnd Retum = CSU}JPI}'F Supply T C'oD Barreld 0D Barrel + CCenterf Center + C'OD Bottom? 0D Bottom

_ ﬁﬂ@iﬁi[ton/h] SV RE[mBg/m3]

2.46=+ 0.54
71~7K1E {8 18 3.56%+ 0.64
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Return water measurement —
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IR D FHZE (L 2L/ minDFRET. 204
36FF B FETII%EHRD. O
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‘ R03 0) &%I] Rn free air Heat Exchanger(HE1)

Reverse Osmosis(RO3)

Dissolving tan

1pm Filter
RO1&2  pump

Reverse Osmosis(1¥ 2 E &)
KPP D1000 FEEEDE=D A
*ﬂ%éﬂy L) ﬁ( o :'"r'e'ié'c't'e'd'\h'a'té'r".'.'.:"..'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.;

lon Exchanger
UV sterilizer

- " .ejected water UE reject tank
- 8 Rn measurement system
Vacuum o
HKEBORDDRTYT =~
Ultra Filter

I I I I . SK tank pump
‘RO3':J:6%% Degasifier

w
N
TT

EEDOREEE . RO3ZE/NM/SALT-REED
2/I\3—2TCRIEZ B HoT=,

30 - Supply water 4.5 hours measurement

N —¢— 2014/08/15 usual 1.99+0.41 mBg/m®
—&$— 2014/09/04 w/o RO3 3.06+0.44 mBg/m® |
2014/09/24 usual 1.77+0.35 mBg/m®

20[

R NAN\RABE. SFVEBEMRERLT-,
FiAKPDOSFVBEZMSTELNSEKRT
[X. RO3ZE T EEHRIE,

Rn concentration[mBg/m’]
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BABROESDSFVEE
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RE(Fa,FWEAETIIE R —
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Rn emanation measurement setup

 Water system plumbing materials are tested in air.

Neutralization of Po*
Mass flow | «——— Hy0 - H'+'OH
I_ controller ‘OH+e = 'OH™
% Dew point "‘OH +Po" = Po+'OH &
0 5 meter Environ. Sci. Technol., Vol. Zzall:lze;?;;:t??ll \/‘_ A8 s
Sum 2
filter
Pressure
Gauge
O X
%
E %
801 /P\
Radon
detector n

Gl
Air 2

p.52



p.53

Rn emanation from rubber gaskets
* EPDM rubber gaskets are used in SK.

Rn emanation Rn emanation
/1 gasket / m?

EPDM

EPDM 1.82 £0.03 mBg 0.809%0.013 Bq
Butyl 3.58 =£0.04 mBq 1.59 =0.02 Bq

Urethane 0.013%£0.004 mBg 5.8%+1.8 mBq

Butyl Urethane

 N.B. This is NOT the emanation to
water.

« EPDM is Rn rich! Urethane is good.
* The gaskets must be replaced.



2DDBTFED LB

INMINRER INMINR R
BT Fi&l R Fi%k2
[mBg/m?] [mBg/m?3]
1E 7K 1.84 % 0.31 1.89+0.34
==Y 0.35 + 0.06 0.332+0.06
JEIR 2.38 = 0.43 2.49+0.49
KM 2.46 *+ 0.54
IR 7K 8.90+ 1.49 9.08+1.64

FiEL YTV UULEMKOKBRE., BRICERLEHEROREEZE R
Fik2: EENLHEH



W ZE SN D S i)

(BR)ILER M DR A
Gl fiZES

CO<0.1ppm
THC<0.1ppm
502<0.01ppm
C0O2<0.1ppm
NOx<0.01ppm
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OG5V K DEHE—IF 2 (Rn)—
SRR TE2“BID BHRE(Q=3.27MeV)
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RE. AHEBEARTIE.
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How about Rn?

SK-IV 4.0-5.0MeV

e SK-IV Rn concentration estimated
from event rate ~0.2mBqg/m3

e Assuming all BG is Rn

C.f. Calibration was conducted in 2007(SK-II " 3 R E R R
9.2Bq Rn was injected. Rotational flow! PeSES
[B5 xy #0ZT000] [ [ 1) [B5 wey d00<Z<1000) s 7
2000, 2000 2000, : zmn- 04
1500 18005 1500F : p3s
1000 100!);— 1000F . ’I 0.3
500 5002— soo; :’-:-': 0.25
>0 > oF >-a§— '; 0.2
500 -Sﬂﬁé— -500;— : _. . 0.45
000 400&?— -1000% __ L 0.4
-1500 24500 — -1500 E- : 0.05
0 : : 0

20 ; 20006 20008
%hoa 1500-1000-500 g 500 1000 15002000 20)00-1500-1000-500 0 500 1000 15002000 20%}00-1500.1000-500 0 500 1000 15002000 “$ho0-1502:1000.-500 g 500 1000 15002000
X X

* Direct Rn measurement was necessitated!
> Water Rn detector with sub-mBa/m?3 sensitivity must have been developed!



