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- Digitalization of main control room (MCR)
« Computer-based procedure
- Digital information system
» Soft control
» Advanced alarm system
« Large display panel

 The need to develop new HRA (human reliability analysis) method
- New human-machine interfaces can affect human error probability and human
performance

« Some HRA methods have been developed
« MERMOS (EDF, France)
- HuRECA (KAERI, Korea)
« An HRA method based on empirical evidence is required



Empirical Database for Digital MCRs

« APR1400 HuREX data from Korea Atomic Energy Research Institute

* Obtained from APR1400 full-scope simulator
« 45,000 data points with 50 PSF variable information

 MicroTask and database from IFE (Institutt for energiteknikk)

 The results from 21 human reliability experiments
» MicroTask: specialized experiment for information identification tasks

« HSSL (Human Systems Simulation Laboratory) and Microworld data

« HSSL: a prototype of modern control room
» Usability studies have been conducted

* Microworld: simplified computer-based simulator
« Human reliability experiments have been conducted

* Other experiments
« KAIST, Chosen univ., KAERI, UNIST, Chinese univ.



Evaluation Features of Reliability Data
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Evaluation Features of Reliability Data
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Expert Elicitation for Evaluation Features

» Expert Elicitation Technique: Analytic Hierarchy Process
- 8 HRA experts participated (all have over 10 yr. experience)
* Rate importance by pair-wise comparisons
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- Combine the expert ratings using the geometric mean calculation
* Normalize the means of the weights
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Weight for Evaluation Features

7He| e 7t H 1 2 "®WiteA oI QA
7I54] 7I54]
ZE/ABOIE 752 MY 0.099
AF=2HE A X AF=2HE 70| ©
AlLtE| 20| At A=t o4l 0.103
ZH2ICH A QAo 2 AL oAl 0.126
H|0|E £=&Ate| MEM1}t =& A 0.066
ClA = W7 Al Mot W Uit 0.074
H|O|E =2I2| && 0.292 £AUE|=22 A ASIYEHO|HL 0.056
CHR] A2 Al OlH Q=2 4Ot M B LA HIHZ LY 40| 7HO| GALE 0.057
ClA o= ol A1 Ast)f| Lot A HAQl BAL == 0.039
_E'_A'I i-IE_O_l Z{ 24 M O 098
H Aq o = —1 120 .
H'?JH =AASART 0200 a4 7m0 Has 0.098
O . | L. .
& 2 B0[Efo] o 0.104




Evaluation & Use Process of Data
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Discussion

« Empirical data allows to underpin the HRA numbers for new
operating environments

* It is crucial to know the advantage and limitation of each data
« (Data were generated from different I&C configurations and team
dynamics)
- Understanding data collection environment is important

« The meaningful information could be often produced by distinguishing
applicable data, not mixed merging data

» Future work
* Develop a requlatory-purposed HRA method for APR1400 systems



