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Introduction

= Nuclear safety research

= Improving the safety
= Reducing the risk

= Based on simulation data and experimental data

= Korea specific Level-3 PSA (Probabilistic Safety Assessment) code
— developing

= With the simulation code
— construct supporting database for the user

= Studied database related to the level-3 PSA

= Reviewed the status of the user supporting database
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Level-3 PSA code (1/3)

= Assessment for an off-site consequence analysis of a radiation

release accident

= Execution of level 3 PSA

= Performed using a code

= MACCS2 code : Most widely used code (developed by SNL in USA)
= OSCAAR code (developed by JAEA in Japan)

= COZYMA, CONDOR code also used

= | essons from Fukushima accident

= |ncreased necessity of Level-3 PSA execution
Regarding radiation release and the off-site consequence of radiation
= Needed Korea specific Level-3 PSA

Due to the latest technology, social and legal requests
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Level-3 PSA code (2/3)

MACCS2 code

: Practical code to execute the Level-3 PSA

Limitations compared to domestic environmental characteristics —

insufficiency

Need to development for a Level-3 PSA
With domestic technology

Reflecting environmental characteristics

After Fukushima accident, enormous progress
in the field of application technology in a Level-3 PSA

such as the atmospheric diffusion model and the radiation health effects model

Need for the execution of a Level-3 PSA has arisen
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Level-3 PSA code (3/3)

= Reviewed international technical trends and the research status

= Classified major technical fields such as
Radiation source, NPP site information, Atmospheric diffusion module, Ocean diffusion
module, Exposure dose model, Ecosystem model, Emergency response assessment,

Health effects assessment, and economic impact assessment.

= 5 core models for the Level-3 PSA code, RCAP

the diffusion model, exposure dose model, exposure pathway model, emergency

response model, and health effects model.

= Code development being processed
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Database of the Nuclear Field Research (1/4)

= Severe accident fields (Level-2 PSA),
= Many requirements for the analysis of a severe accident

= Various methods related to this analysis such as
accident management, Level-2 experimental data analysis, code simulation data, and an optimizec

strategy.

= Severe accident experiment

= Performed TROI experiment for a long time
« Damage impact, Mitigation plan of the containment vessel

= Experimental data arranged systematically, used for an easy and rapid data search

= Constructed integrated database system for the TROI experimental data
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Database of the Nuclear Field Research (2/4)

= For the optimum assessment of Level-2 risk (Severe Accidents)

= Database Constructions of Uncertainty Analysis

Related to early containment failure and late containment failure
= Uncertainty analysis data
= For the containment pressure behavior in the case of a severe accident.
= Obtained from MAAP code simulation (Developed by EPRI)

= For the database system (severe accident)

= Representative scenarios selected under different scenarios
= Thermal hydraulic and source term analyses performed

= Using the MAAP code
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Database of the Nuclear Field Research (3/4)

= Database system constructed for SFP(spent fuel pool)
(severe accident risk assessment)

= After the Fukushima accident, safety of SFP important

Need data for the risk assessment of an SFP in various scenarios

= Selected assessment models

Based on SFP LOCA(Loss of Cooling Accident)

and LOPI(Loss of Pool Inventory)
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Database of the Nuclear Field Research (4/4)

* HRA (Human Reliability Analysis) fields of a Level-1 PSA

= Reducing human error : critical issue

= Database based on simulator training data

= Sufficient and reliable human performance data collection for the
safety
= Constructed HRA database of the operator’s performance data

= HRA database

= Collected raw data
= Stored the HRA analysis

= Supported as a basis for the quantitative results

= Database in the nuclear safety field as various data.
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Database Construction (1/5)

*|In Level-3 PSA, considered two kinds of database
1) Database of user supporting functions for document

referenced in RCAP code

Used user supporting database for conjunction with the RCAP code

during the run-time

2) Results of the Level-3 PSA code simulation

Utilized RCAP code simulation results
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Database Construction (2/5)

= Scope of the supporting database : execution of the RCAP code
» Helps Users through '"HELP' function during code execution

= Supporting database consist of
= Keyword

= |ts descriptions (auxiliary description referenced by the 'HELP' function)

= Obtained key documentation for the description
= Surveyed some documents for more trustful description.
= Selected keyword based on the frequently used

= Modification of keywords selected for future use
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Database Construction (3/5)

* HRA (Human Reliability Analysis) fields of a Level-1 PSA

= Reducing human error : critical issue

= Database based on simulator training data

= Sufficient and reliable human performance data collection for the
safety.
= Constructed HRA database of the operator’s performance data,

= HRA database

= Collected raw data
= Stored the HRA analysis

= Supported as a basis for the quantitative results

= Database in the nuclear safety field as various data.
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Database Construction (4/5)

= For the technical aspects

= Checked the latest IT technologies related to the database
= Considered HTML types and XTML types for document types

= For the implementation tool, considered Visual Basic and Python

" Implementation of a Level 3 PSA-supported database under
construction

= Keyword selection in document file in progress

= Subsequent steps involving more diverse and larger numbers

of keywords
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Database Construction (4/5)

A BLAF Officlal Site

CAP

ITXT.
AW A
BrapA
Cpcar 4 BINET
ang
mynaE
EELES o
Ry unl gt
May RESR
wa
L =" -8 84041
Rards B0 S a8 wds
sl aF §5 T
4% =1y

Example of supporting database

BCARN W o =k RCAP TOEEN " aai B AR
BT A T, TR ¥
SNpCAP LS E P H o | S BCAP T A
D ER-T Rk L BA Y9G B e 4w BY e
o JIMEROIEY B
« ME { 5
™ | L N-Ta=lIh A} &
# p.l_' ) |'.|_
i | B £ REAPY A i 1016 =
| ic1 1180 p Rhgrs DAL B
B RERY L= | | a3 7Y B i .
e . w By EY = ] = . -
S0} T cgoird LBR = R l B NES
EEEEEE e ™
NS00 MR E RCAP 4 NEMMALUERA O|o|LS - 8
i i ¥ B A i B AR __,'-! R § Y
i - -vTF_ 'I Ryl ﬂ"'H‘ﬂ'
waE Al 5= 98 wund o
WRAOIE MFE ¥ "R w0 TR i
Ta] i - ' e C) 5| |4 =0 By )
~
LR AP g AU WE  RL Rl N
- in I EIE o } - 1 4
BH BCAPY Al B MO niyg H| £ o140l B B v Eago
i '8 i i B il LT Al -

Risk and Environmental Safety Research Division

15



Conclusions

According to data utilization

Construction processes of the database are different case by case

Considering the diversity of database

Needs to specify the database for Level-3 PSA

Previously constructed database systems reviewed and compared

Supporting database focused on building a database for Level 3 PSA code users

To construct an effective and useful database, keyword and descriptions reviewed and

applied

Level-3 PSA documents assembled in various methods

Used to support the Level-3 PSA code user
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