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Radiation protection for foreign body salvage work in primary of nuclear power plant
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(Jiangsu Nuclear Power Co. Ltd., Lianyungang 222000, China)

ABSTRACT The foreign materials in primary of nuclear power plant are activated with the coolant into the core,
and the activated foreign materials are highly radioactive, while these highly radioactive foreign materials are often
easily deposited in the primary related equipment. Hence, operators are frequently overexposed to radiation during
foreign body salvage work in primary systems. Special transfer shielding devices, high discharge waste storage
containers, and transfer area isolation control are designed to effectively reduce the impact of foreign body transfer
and storage on the radiation level of the surrounding area and to ensure the radiation safety of the staff. Theoretical
calculations of foreign body activation are consistent with the measured on-site radiation levels and can be used to
guide the radiation protection work plan and personnel protection measures during foreign body salvage work.
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Table 1 Radiation risk of foreign body salvage operation in one-loop
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Table 2 Nuclear power plant first circuit salvage foreign body out of water and transfer during the isolation area control

requirements

BNRZ B bR R X A R
B R Isolation area scope and control requirements
Posure dose rate
H'<200 Sv/h X 2 m P AR S 0 LR AT R 2 R S XA TE SR N 34T T

Isolation of the impact area within 2 meters, the isolation of the area of irrelevant personnel to clear the field
200<H'<600 Sv/h X 3 m P [R50 Vi [l 1EAT o 2 6 28 XS JE R DT 3

Isolation of the impact area within 3 meters, the isolation of the area of irrelevant personnel to clear the field
600<H'< Xof N HE KT HEAT B 2 5 B 15 DX Sk A TE SR N B 3B AT T
1 000 Sv/h Isolation of the reactor's hall and clearing of extraneous personnel in the isolation area

H>1000 Sv/h

HEIE UK, TR LTI AL 7 %8 CAn 58 R Z R K It N 55
Prohibit the discharge of water and require a special treatment plan (e.g., first release into the spent fuel pool,
etc.)
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Table 3 Shielding attenuation multiplier for storage containers and additional shielding sleeves

B BEMZIRE Rl kL SERREEL R pREI R

Equipment Shield Shielding materials Equivalent Weakening
thickness concrete thick- multiplier
/cm ness / cm

g asid 52 B TR 79.7 1.4x10°

Storage containers Reinforced concrete

BrEn o i & 14 AN 46.5 2.696x10°

Additional shielding sleeve Carbon Steel

04725 4%+ I} in 57 it & Storage container +  52+14 557 TR ik BN 126.2 2.7x10°

additional shielding sleeve

Reinforced concrete + carbon steel
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