A Comparison of Human Reliability Analysis Technique
Using SMART Emergency Operating Guidelines

ABSTRACT

Objective: This study is objected to select the methodology for SMR HRA which has characteristics that are different with
existing nuclear power plant and digital-based plant. Background: We must assure safety to preoccupy export of
technology to developing countries or countries interesting in nuclear application. And we can be an advanced country of
nuclear technology by securing original technology in the field of SMR such as SMART. Method: THERP, which is the
most representative HRA methodology among all, and NARA, which are the latest HRA methodology. This study,
compared and evaluated with THERP and RARA. Results: As a result of applying THERP, RARA methodology which is
based on LOCA EOG task analysis result, this research concluded that RARA has higher personal error than THERP.
Conclusion: This study need validation for LOCA, emergency operations, normal and abnormal scenario since HRA

methodology was only focused on LOCA scenario. Application: The result can apply this study as base line data when

designing MMIS, which is the main control room of SMART, and when building simulator.
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Figure 1. Structure of research

2. Consideration of HRA existing
methodologies
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Table 1. Sample of RARA vs. HEART
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RARA PSF(HEI PSF
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Emotional state
(Anxiety/Panic/Anger/
Depression)
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Confidence and perceive
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Time stress

Load stress

Time Sharing

Duration of stress Concentration

Job satisfaction

Consistency of displays

Circadian rthythm

3. Task analysis for SMART HRA method
selection
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Figure 2. Result of Task analys1s
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3.1 Case study
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Table 2. Qualitative analysis
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3.2 THERP Method
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3.3 RARA Method
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Table 3. Quantitative analysis using THERP
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Table 4. Qualitative analysis using RARA
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4. Result
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Figure 3. Comparison of Task
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5. Discussion/Conclusion

AA 2 HRAS Sk 9218 Ao S8 Aa=

o

A4 e Theld o7 -3t H718Hs THERP H4)2 o}
Ae s dy gesty 9l &A|YF THERPE 14U

HRA WHEOSZ A Analogue W29 2733140l 53}% o]
Utk DB EEgF 19601t o] Bkl A A2 At
4 A8 de o ® Q4R #33 HEPS
Elfaz Q1o P& Digitald} ¥ SMR AHF 43 W &E
< A5 4 1o Digitalsl¥ MCR 745 WHdsh=
PSF Tgh glvh mEsh A9 Algdelxls kel qlo] 53]
B2 (conservative) S A8stEE 19 49 &
LOCA Aluglents tor wFE HEP #to= wy
RARAE SMR HRA°|| #-§-3}= Zlo] 2 gsirh 3
ct.

oo £ A= HE HEAR ] A8 WHEC|XRE 3
& Akdell A 7l TRACErSh NARA, xkatiel Al 7l
HhEl HEART® 719k 31 91o Digital 7514 <14
o5 ek AT HAUSS 7] S8 Al Q1A
o E5S AFstal 9 RARAZEF SMR HRAWH ol %
|3 weittn wdEnh tAY o we] W3k 9l 29l
>l E &HYe] Cognitive Error, Psychological Error
MechanismsE &<1& Q7 9l7] wjiEo|th RARA 3t
THERPS} HEARTS-2] 1A|d] HRA WHEY miz7A 2
Analogue A]2~Eloll A% A o] QAW Cognitive Error,
Psychological Error Mechanisms®l] th3t AFAleh 45 A¥
3l glo ™, Digital $742] 291 2¢1 SMRe| 233t PSF
Q1 Control-Display relationships, Structure of information, Team
relations 5-°] REJEo] o} wsk st Add-S FAE
T e B2Es © B4 o A7 9l E SMR HRA
of &&3t= AL wlg- AlFE vket HRAE A58 Z1o=
AdH) AT 2 AT LOCA AUl 57 #Fgr
oz 7] el > A 2ol gt g
3 AAE stk B 4 gl o]e] LOCAE W3t
A A 9 a1 A e Aol gk #2714
Ajo] A esity. 9 Digital 873l thet PSFE] F7}
o} ABHIEE o g8 A4S B DBALo] 5
01

fil

M
e
ol

=47

e o = oo
M






Table 5. Quantitative analysis using RARA

o Multiplier Total
TASK EEM GET GEP PSF Multiplier |  Effect HER HEP
* Effect HEP
Perception 0.000044 | Operator experience 48 0.026 1.0988 0.00011499 0.0000019
Response 0.131 Time availability 11 0.045 1.45 0.34235652 0.0056998
right action on wrong Decision 0.000064 . 6 0.086 1.43 0.00016726 0.0000028
A . High workload 0.005705
object
Positioning and layout 5 0.026 1104
Education and training 23 0.03 1.039
6 0.086 1.43
Detection 0.00017 ) 23 0.03 1.039 0.00053276 0.000008
High workload
49 0.057 1.2223
Education and training
Information quality &
I 1.45
labil
action omitted aaiiabiiity 1 0.045 1
Omission 0.00011 0.00034473 0.0000057
Risk perception
Positioning and layout 4 0.026 1078
5 0.026 1.104
unclear  information . Information quality &
. Interpretation 0.0265 - 49 0.057 1.2223 0.03258530 0.0005425
transmitted availability




incorrect information

High workload

. Interpretation 0.0265 Consistency of displays 1.2 0.03 1.006 0.03258530 0.0005425
transmitted
incorrect information . . .
. Interpretation 0.0265 Consistency of displays 1.2 0.03 1.006 0.04746899
transmitted
Education and training 0.0007903
Information quality & 23 0.03 1.039 0.04746899
. . availability
right action on wrong .
) Interpretation 0.0265
object o
Positioning and layout
49 0.057 1.2223 0.0007903
Ability to detect and 5 0.026 1.104
perceive
10 0.03 1.27
Interpretation 0.0265 | Consistency of displays 12 0.03 1.006 0.05873153 0.0009778
Memory 0.00118 - 5 0.026 1.104 0.00261522 0.0000435
Positioning and layout
Decision 0.000064 10 0.03 1.27 0.00014184 0.0000023
right action on wrong Ability to detect and
object berceive 48 0.026 1.0988
Operator experience
6 0.086 143
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Figure 4. Comparison HRA methods
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