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Fugen Nuclear Power Station

Heavy-water-moderated, boiling light water cooled,
ressure tube type reactor

65 MWe [Prototype Advanced Thermal Reactor(ATR)]
u-U mixed oxide fuel

ommercial operation since 1979

verage load factor: ~ 65%

ermanent shut down: 2

Tsuruga.
Fukui. JAPAN

. : : : LNy "
Fugen Nuclear Power Station, JAEA-3
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Outline of FUGEN
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An Overview of Primary Cooling System

STEAM DRUM

OUTLET RISER
TUBE

HEADER

/DO‘WN COMER
PUMP OUTLET
/PIPE

B-Loop

PRESSURE TUBE

INRET FEEDER PIPE

Fugen Nuclear Power Station, JAEA-5



ISOE Asian Technical Center 200_5ALARA Mini-Workshop

Radiation Dose Rate Rise Mechanism of
Reactor Cooling System
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Dose Rate Reduction by Chemical
Decontamination and Zinc Injection

from base metal)

Remove of radioactivity adhered
System Decontamination Dissolve of metal oxide

g

! ! Remarks
| @ :
e —————————— — 0:Zn
@:Co-60
Zinc Injection Recontamination
Non Zinc Zinc Injection
Cr,Co,Ni,Fe Cr.Zn,Ni,Fe

Suppression of
radioactivity adhered

(Zn Conc. in RxW : 5~7 ppb )

— e — O NI S S S e — —— —

Fugen Nuclear Power Station, JAEA-T/
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Water Chemistry Features of Fugen

e Material integrity
—HWC (1984.7 1985.7 experimental HWC)
(1985.12 2003.3 HWC)

e Occupational dose reduction

— Chemical decontamination
(1989, 1991, 1999, 2000)

— Zinc injection
(1998.8 1999.1 : experimental Zn Inj.)
(1999.8 2003.3 :continuous Zn Inj.)

Fugen Nuclear Power Station, JAEA-8
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Application Timing of Decontamination
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Area of Decontamination
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Dose ate Change of the Reactor Coolant
Recirculation Pump Outlet Pipe
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Preparations for Zn Injection in Fugen

Irradiation Test Confirmation of the retardation effect of
radioactivity deposition

1990 1992

Material
Integrity Test

Confirmation of implication for main
structural material

1994 1997

Confirmation of stable injection technique
Confirmation of Zinc injection effect

Confirmation of implication for plant
l 1998.8 1999.1

Zinc |njection I Confirmation of long-term Zinc injection effect

1999.8

Short-term
Injection Test

Fugen Nuclear Power Station, JAEA-12
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Demi-
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Heater / Zinc injection
'Hydrogen injectian of
Zinc ion
® : Sampling point

Fugen Nuclear Power Station, JAEA-13
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Activity Change During Zinc Injection
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Long Term Trend of Co-60 Concentration
in Reactor Water on HWC and Zinc Injection
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Ge Detector/shield Set Against RCP-D Outlet

o e
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Fugen Nuclear Power Station, JAEA-16
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After Decontamination
Co-60 Deposition Coefficient
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Long-term Occupational Dose Related Issues
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CONCLUSION

e The zinc injection after the decontamination
effectively suppressed the re-adhesion of Co-60 on
the surface of piping and maintained the radiation
source state at a low-level

e The occupational exposure dose in 17th inspection
period was at the minimum, 1.31 person Sy,
through Fugen’s operational period.

e The dose control measures for a permanent,
effective plant were achieved by these water
chemistry control technique developments and in
this way, effective exposure dose control measures
were established.

Fugen Nuclear Power Station, JAEA-19



