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Figure 4. Circulating Water Cooling System
Takahashi, NPC2014 (2014)
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Figure 4. Simplified Reaction Scheme and some of the Important Rate Dependencies
Dickinson, NPC2014 (2014)

> BATIE L SRS DIBIEDHICIE, LSRIESTID
BEIOTLADVEETHD. BRET—YDRRNBE

TOSHIBA BAXRRERFHFER KiEZE= F25EFFIDFE © 2015 Toshiba Corporation  16/40

Leading Innovation >>>




2—-3
o filiZKHR

BIKRDISRDAREKEFRE

OHS AP H,ERIGUHIRFZERML, BESRIVEEUS

OH + H,
H + H,0,
H+ O,

o iBIKFR

= H + H,0 (1)
OH + H,O (2)
HO, (3)

OHSIANMINOT A A2 ERIGU. HIRFDERZEE

OH + CI
CIOH-

OH + Br
BrOH-

= CIOH- k=4.3E+09
= OH + CI k=6.1E+09
= BrOH- k=5.0E+09
= OH + Br- k=3.0E+07

E.Bjergbakke et al., “Radiolytic Products in Water part Il Computer Simulation of Some
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Figure 2. H: formation in Co-60 y-radiolysis of aqueous salt solutions at room
temperature, aerated condition and sample height of 1 cm Nagaishi, NPC2014 (2014)
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=933y J TR
¢ g(H,0,)DEENS 3 EHED GIEOEY MEE

SR

e | H H H, | OH | H,0, | HO,
gl | Gamma | 341 | 3.41 | 0.87 | 0.60 | 4.86 | 0.31 - Toshiba
Neutron | 0.68 | 0.68 | 0.52 | 1.52 | 1.80 | 1.22 | - MHitachi
g2 | Gamma | 354 | 354 | 0.94 | 0.56 | 3.48 | 1.06 - Tokyo univ.
Neutron | 0.68 | 0.68 | 0.52 | 1.52 | 1.66 | 1.29 -
g(3) Gamma | 3.50 | 3.50 | 0.90 | 0.60 | 4.50 | 0.55 - Studsvik
Neutron | 0.65 | 0.65 | 0.45 | 1.26 | 1.77 | 0.85 | 0.05

g(1):Y. Wada et al., Proc. 8th Environmental Degradation of Materials in Nuclear Power System Water Reactors 574(1997)

9(2):G. R. Sunaryo et al., Radiat. Phys. Chem, 45, 307 (1995)
g(3):H. Christensen, et al., Water Chemistry in Nuclear Reactor Systems 7, 2, BNES 138 (1996)
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Reaction X 1/10 Base case* X 10
RA1) |OH+H,=H+H,0O 1.27E+08 1.27E+09 1.27E+09
R(?2) |H+H,0,=0H+H,0 3.07E+08 | 3.07E+09 | 3.07E+10
R(3) |OH + H,0,=H,0+HO, 3.91E+07 3.91E+08 3.91E+09
R(4) |0, + OH=0OH + 0, 1.27E+10 | 1.27E+11 | 1.27E+12

*:N.Ichikawa 2nd Workshop on LWR Coolant Water Radiolysis and Electrochemistry (1999)

Yamamoto, 6th Radiolysis Workshop (2006)
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Fast Release of Chlorine to the Containment at Temperatures Above 200°C

Mass of Cable Mass of Mass of Amount of

Insulation Chlorine Released Chlorine Released HCI
Power Plant (kg) (kg) (kg) (mol)
Catawba 1 7565 1200 14 to 25 3.9E2 t0 6.9E2
Palo Verde 1 17933 2800 34 to 60 9.3E2 to 1.6E3
Seabrook 1 22700 3600 43t0 75 1.2E3 t0 2.1E3
River Bend 1 16988 2700 32 t0 56 8.8E2 fo 1.5E3
Fermi 2 64622 10200 120 to 210 3.4E3 o 5.9E3
Grand Gulf'1 84551 13400 160 to 280 44E3 to 7.7E3

Auvinen, Nuclear Technology (2005)
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