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Abstract

In August 2009, the former Nuclear and Industrial Safety Agency enacted an
insure rule on the regulatory requirements and criteria for the habitability
of the main control room in a design basis accident in accordance with the
performance specifications of the "ministerial ordinance of technical

standards for nuclear power plants.”™ In this project, we prepared draft
evaluation guides (guides for radiation exposure assessment for the
habitability of the main control room and air inleak rate measurement test),
which formed the basis for the internal rule, and developed an evaluation code
conforming to the guidelines.

In order to reflect the lessons learned from the Tokyo Electric Power Company
Fukushima Daiichi Nuclear Power Plant accident, in July 2013, the Nuclear
Regulation Authority required measure against the severe accident. In this
project, we prepared a draft evaluation guide on habitability of the control
room and the technical support center in a severe accident, and developed an
evaluation code conforming to the evaluation method in the guide. In addition,
evaluation methods and criteria were developed for personnel in the control
room, the technical support center and so on during a postulated hazardous
chemical release, and an evaluation code was developed.

Furthermore, the Nuclear Regulation Authority enforced the "Operation Guide
for the Periodic Assessment of Safety Improvement of Commercial Power

Reactors™ in December 2013. In this project, we developed a radiation exposure



assessment method and an evaluation code in order to update the guide

periodically.
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Table 2.1 Comparison with the learning of Fukushima-Daiichi accident and the overseas standard
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IAEA
H20
H20 IAEA SSR-2/1
6.40.
2 8 30 13 3 29
62 40 6 15 25 6 28
IAEA 2 6
2012 9
H20 Team H20 2011 12
IAEA SSR-2/1  IAEA, “IAEA Safety Standards, No. SSR-2/1, Spexific Safety Requirements, Safety of Nuclear Power Plants: Design”, 2012
GDC NRC  Nuclear Regulatory Commission , “10CFR gppendix A to Part 50 — General Design Criteriafor Nuclear Power Plants’, 2007 8

RG1.78 NRC, “Regulatory Guide 1.78, Revision 1, Evaluating the habitability of anuclear power plant control room during a postulated hazardous chemical rlease’, 2001 12
SRP6.4 NRC, “NUREG-0800, Standard Review Plan 6.4 Revision 3, Control Room Habitability System”, 2007 3
FinYVL55 STUK SATEILY TURVAKESKUS ,“GUIDEYVL 5.5, Instrumentation systems and components at nuclear facilities’, 2002

GRS8/89 GRS (Gesdlschaft fur Anlagen  und Reaktorsicherheit mbH ), “Safety codes and guides—trandations’, 1988 11
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Fig.2.2 Exposure pathways for evaluation of control room habitability
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Fig.2.4 Calculation model for toxic gas concentration evaluation in a

Fig.2.5 Calculated results due to impact pool area and distance

2.5

.

Mary Evans, Modeling Hydrochloric Acid Evaporationin ALOHA, USDOC (1993)
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3.1 GAMPUL A
Table 3.1 Ratio of the current integration calculation result to the result
of GAMPUL (Atmospheric stability: A)

(m)

(m) 0 50 100 200 300 500 700] 1,000
-200f 104] 1.02] 102] 102 102 102} 102} 101
-100f 103] 1.01}] 101} 101] 101f 101} 099] 097

-50] 103] 100{f 101} 1.04] 100f 100 098] 0.94
0] 045 099 099 0099] 099] 097 094 0.90

10| 1.02] 099] 099 099| 0.99] 097] 095 0091

50/ 101 099 099 099] 100[f 098 096] 093

100 101} 100f 099] 1.00] 100f 099] 098] 0.95

2000 101} 100 100/ 100, 101} 101] 100f 0.98

300/ 1.00) 100{ 101f 101f 1.01) 102] 102 101

500/ 1.00) 100] 100f 101f 1.02] 103] 104 105

700) 100f 100/ 100f 100/ 101} 101} 101f 102
1000f 104] 1.04] 104] 104 106/ 110/ 1.13] 118
1500f 4.09] 4.09] 409] 409] 408 406/ 4.04] 395

3.2 GAMPUL F
Table 3.2 Ratio of the current integration calculation result to the result
of GAMPUL (Atmospheric stability: F)

(m)

(m) 0 50 100 200 300 500 700] 1,000
-200f 102 100/ 100} 100} 100{ 100f 099 0.98
-100f 101f 099] 099 099] 099 098 097 0.95

-50] 101] 099 099 099 099, 097 095 092

0] 045 098] 099 098] 097] 096] 093] 090

10/ 1.02) 098] 098] 098] 098] 096] 0.94] 090

50/ 101] 098] 098] 098] 098] 097 095 092

100) 102] 098] 099 099] 098] 097 096] 093

2000 1.02] 099] 099 099 099 098] 097] 096

300/ 1.02] 100] 099] 099 099/ 099] 098] 097

500/ 1.02] 100f 099| 100 100f 1.00] 1.00] 0.99

700/ 1.02] 100] 099| 099 099 097] 095 093
1000/ 103 101} 1.00] 100] 099] 097 095 092
1500/ 102 101} 1.01] 099] 100 097 095 091
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