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It is important to clarify the mechanism and to prevent the stress corrosion
cracking (SCC) in order to control the water quality of primary cooling water
in LWRs. It is also necessary to measure the concentration of some corrosive
chemical species of the structural materials such as oxygen and hydrogen peroxide
in the cooling water.

Generally, the concentration of oxygen and hydrogen peroxide in the cooling
water has been measured with sampled water outside the reactor, and the corrosive
environment has been estimated. However, it is difficult to evaluate the accurate
concentration of the corrosive chemical species by this method, because the
species are varied due to the high temperature and pressure under neutron
irradiation condition. Therefore, the in—-situ water analyzer has been developed
for the concentration measurement of corrosive chemical species. The analyzer
is composed of the spectrometer as well as chemical sensor, and the concentration
can be evaluated by the intensity of the absorption and luminescence of the
chemical species in the reactor water.

In this study, the preliminary performance test of the in—-situ water analyzer
was carried out under the normal temperature and pressure, and optical

transmission through the optical fiber was measured with the guide tube.

Keywords: Reactor Water Analyzer, Optical Fiber, Radiation-resistant Optical Guide,
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# 1 JEFFRP O BUE

No. e RS

1 H,0 — H,0" + e

2 H,0 — H,0"

3 H,0° — H" + OH

4 H,0* — H + OH

5 H,0* — H, + 0

6 e — e,

7 e, T e, — Hy + 20H
8 e,, - H — H + HO

9 e,, - H — H + HO
10 e,, - H — H + HO
11 Ol + OH — H,0,

12 OH + H — H,0

13 H+ H— H,

14 H,0 — e, OH, H, H,0,, H,, H
15 OH + e,, — OH

16 OH + 00 — HO,

17 OH + HO, — H,0 + 0,

18 OH + 0, — OH +0,

19 OH + 04 — HO, +0,

20 OH + H,0, — H,0 + 0, + H
21 OH + HO, — H,0 +20H"

22 OH + H, — H,0 + H

23 H + HO, — H,0,

24 H+ 0, — HO,

25 H+ H0, — H0 + OH

26 H+OH — e, + HO

27 20" + 2H,0 — H,0, + 20H"
28 0 + 0, tH,0 — 0, + 20H"
29 0 +0, = 04

30 00+ H, — H+ OH

31 0, — 0 +0,

32 HO, + 0, — 0, + HO,

33 HO, — H" + 0,

34 H,0, — 20H

35 H+e, = H
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High OH &4 UV—VIS 300—800nm
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#5 AbFE I —ORIERERO N E S

R K ERE (ppm)

0.1, 0.2, 0.5, 1,
5, 10, 20, 50

PGSR

109 KT #i%

BOSHEE  (C)

50

HEWR Z (nm) 540
Fx U Yisil H,0
it (em®/min) 1
AEHEAE  (mm®) 200

#£6 OH T U HNAOFRNHESM

EWER LK FZRE  (ppm)

5, 10, 20, 50

Bl 3 Fe (1) %k
S i =il
W E v 1% Wt A
(W22 X H20 X D8mm)
Akt (em’) 3.5
ARIBIE (mm*) 100
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UV W% S v 0~50 10
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# 8 MsRERMER K (—IM)
No. | f B a7 S ANHETRE | HOEME | (B1#EF
(um) (uW) (uW) (%)
1 | BA% 2m 50 B 29. 4 0. 232 0.8
2 | BA% 2m 50 — & T O 29. 4 0.012 0. 04
R=35mm
3 | EP% 2m 50 B 28. 8 1. 430 5.0
4 | EP & 2m 50 — & T O 28. 8 0.030 0.1
R=35mm
5 | EP % 4m 400 B 60. 2 1.320 2.2
6 | EP & 4m 400 — &P O 60. 2 0.120 0.2
R=35mm
7 | EP & 4m 400 — &P O 60. 2 0. 380 0.6
R=95mm

Bl FEFE - BA S (OEMERERL) : SUS304 1/4in

Y7 7 A N—FEHEH . 27 & 50um (P50-2-UV/VIS),

EP & (FEAROTEEALER)

400um (BIF400-UV/VIS)

SUS316L 1/4in
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K9 EHERWESE (I
No. |fEFIECE | =7 AESRME | ASDE | BBt | RS | AR wa
£ 5 EE 5 EE 5 EE (%) R
(um) (uw) (nW) (nW) (%)
1 EP & 2m 50 I 7L 28. 8 1180 0.9 0.08 0.003
2 EP & 2m 50 17— 28. 8 1180 25 2.12 0.09
FHE 2mm
3 EP & 2m 50 17— 28. 8 1180 26 2.20 0.09
R E bmm
4 | EP % 2m 50 17— 28. 8 1180 27 2.23 0.09
FHE 10mm
5 EP & 2m 50 1T —RE 28. 8 1180 26 2.20 0.09
15mm
6 EP & 2m 50 I T —KE 28. 8 1180 18 1.53 0. 06
20mm
7 EP & 2m 50 T —XE 28. 8 1180 10 0.85 0.03
25mm
8 EP & 4m 400 I 7ML 60. 2 1320 1.5 0.11 0.002
9 EP & 4m 400 T —XKE 60. 2 1320 175 13.3 0.3
10mm
10 | EP % 4m 400 LT —KE 60. 2 1320 5.0 0. 38 0.008
10mm
R=95mm

Bl FiFH - BA & (COEHERESE) : SUS304 1/4in

7 7 A N—FEFH = 7488 50um (P50-2-UV/VIS),

EP & (FEMAAFEEMLER) ; SUS316L 1/4in

400um (BIF400-UV/VIS)
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