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% K-HRA HEIE
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® /|2 ZX = ASEP (Accident Sequence Evaluation Program) HRA
2XE 28

® KHNP(CE Type NPP) PRA and Westinghouse &7 PRAQ| A Q]
ST AN LFAA0 CHoL A E45 =St 7|2 =
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® ZH 9 g HRA 2N W2 Ol Ato| YNES RX|H]
9ISt HRA A H#2 o2 K-HRA HHE X8 2%

® K-HRA SR E/HXt0| h3 MBS T golots 7|32 28

® K-HRA $HES X 83 HRA ZIto| Medg BIKeL7| 9l5to
ZoHOHE WOl WHAS Cf4 YHAR ME

® K-HRA W22 X8 QI7HIZ|E £X ZATjo| HpMe
solot (402 HEY U MANEY WEAO AT 3
IMQBA ENAME AN HES:

= PRA Standard HR-G6 of HLR-HR-G

= CHECK the consistency of the post-initiator HEP quantifications.
REVIEW the HFEs and their final HEPs relative to each other to
check their reasonableness given the scenario context, plant history,
procedures, operational practices, and experience.
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® HEPtotal =
® HEPdiag
® HEPexec

=& (HEP: Human Error Probability) 8 7t I1|1||

K-HRA 28 =

HEPdiag + HEPexec
Basic_HEPdiag x MNMwi (PSFi)
Y[Basic_HEPexec (1) X HEPrec (i)]

Post-initiating
HFEs

Basic X . Allowed time,
diagnosis { D.lilgIIOS!S {— Perceived time,
HEP available time Execution time
Diagnosis
HEP
Primary task,
_ MMI (alarm),
W;;%:l;:_ng <t Decision burden,
Procedure,
Education/Training
Task type of Subtask complexity,
: | Procedure,
subtask i o
Task familiarity
Basic
execution
HEP ]
Execution Time after IE,
HEP Stress level of Scenario severity,
subtask i MCR/Local,
Education/Training,
Recovery P Available time,
failure HEP [ X Supervisor,

|
*\

Sum (execution time)

MMI (feedback)

I |
| |
I Execution 1|
! time for each |
} subtask :
I |

__________
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Main Stream Task
in Accident Context

Level of MMI

Level of
Procedure Quality

Level of
Training Quality

Weighting Factor

Yes

Good

Good

Good

Average

Average

Poor

Average

Poar

Paoar

0.054
0.165
0.825
0.165
0.500
2.500
0.825
2.500
12.500
0.109
0.330
1.650
0.330
1.000
5.000
1.650
5.000
25.000
0.218
0.660
3.300
0.660
2.000
10.000
3.300
10.000
50.000

10.000
20.000
60.000
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Complexity of a
unitary action

Quality of procedure
(in view of execution)

Time availability and
action familiarity?

Task type of a
unitary action

Simple (simple and straight forward actions with a level of HMI being medium/high)

If-then (proceduralized
actions with if-then rule)

Complex (continuous control
tasks OR the tasks requiring
comparison/integration of
several sources of information)

High/Medium
Low
Yes
High/Medium
No
Low

Simple Response

Step-by-Step

Dynamic

Step-by-Step

Dynamic

Dynamic
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Time urgency

Scenario Environmental
severity hazard

Training/
Education

Stress Level

T < 30 min.

30 =<T < 60 min.

The task is the last resort (within 2 hr.)

The task is the last resort (more than 2 hr.)

Dangerous envirohment!
Necessity of special clothing

T>=60 min.

High/Medium
MCR
Low
Local
High/Medium
Yes(LOCA, MCR
Failure of the Low
Safety System,
Failure of an Local
auto actuation) oca
High/Medium
MCR
Low
No
Local

Extremely High
Extremely High
Moderately High

Extremely High

Very High

Extremely High

Extremely High

Moderately High

Very High

Very High

Optimum

Moderately High

Moderately High




AEF A SES 2 XD I|= HEP

Task type Stress level Basic HEP (mean) EF
Simple response Low 0.002 3
Optimum/moderately high 0.003 3
Step-by-step Low 0.01 3
Optimum 0.005 3
Moderately high 0.01 3
Very high 0.02 3
Extremely high 0.05 5
Dynamic Low - 5
Optimum 0.01 5
Moderately high 0.03 5
Very high 0.08 5
Extremely high 0.25 3




K-HRA 28 =
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i Supervision at the o
Time Urgency Level of MMI Time of Execution Weighting Factor
Yes
Good, Average 0.05
[ []
== 120 min after IE 0.20
Yes
Poor 0.20
Mo
040
Yes
Good 0.10
Mo
0.20
es
60~119 min after IE Average 0.20
Mo
0.30
es
Poor 0.30
Mo
0.60
es
Good 0.20
Mo
0.30
Ves
30~59 min after IE Average 040
Mo
0.50
Ves
Poor 0.60
[ []
1.00
<= 20 min after IE
1.00
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e MEE ) HEE PSF
® |nstrument Availability for Cue
® Stress Level
® Task Type (=Task Complexity)
® \Workload
® Human—Machine Interface
® Execution Task Location
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e AMEE ) BEE PSF
® [otal Time Available for Operator Action
® [ime Available for Diagnosis
® Main Stream Task in Accident Context
® Familiarity of the Task
® | evel of Procedure Quality
® | evel of Training Quality
® Shift Change

® Quality of Working Environment (Temperature, Humidity, Air
Quality, Noise, Radiation)

® Accessibility
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o d&8= PSF 2 2 PSASl =4 & HEPO| OIXl= E&
A& &t

PSFID PSF Attribute Impact on HEP

PSF A | Total time Available for Operator Action Minute Varies

PSF B | Time Available for Diagnosis Minute Varies

PSF C | Main Stream Task in Accident Context Yes, No High

PSFD | Stress Level \Oglt,l\?gllghl\éﬁeelﬁgz g:gﬁ Medium
Simple Response,

PSFE | Task Type Step-by-Step, Medium
Dynamic

PSFF | Man-Machine Interface Good, Average, Poor Medium

PSF G | Execution Task Location MCR. Field Low

PSFH | Level of Procedure Quality Good, Average, Poor Low

PSF1 | Level of Traming Quality Good, Average, Poor Low

PSFJ | Shift Change Yes, No High
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PSF-A PSF-B PSE-C PSF-D PSF-E PSF-F PSF-G
HFE PSF-H PSF-I PSE-J HEP(diag) | HEP(exec) | HEP(total)

‘ 59 56 Yes MH SBS Good MCR
OLHS-DGHS-AACDG Good Good No 8.86E-05 1.00E-04 | 1.89E-04
LASG-OPHS.FLCTL 39 37 Yes MH SR Good MCR

Good Good No 3.35E-04 | 2.00E-04 | 5.35E-04
] 360 234 Yes MH SBS Good FIELD
IASG-OPHS-WSRC Good Average No 2.63E-04 | 7.50E-04 | 1.01E-03
] 50 48 Yes VH Dyn Good MCR
HHEE-OPHS-ACD-SGIR Good Poor No 8.33E-03 1.60E-02 | 2.43E-02
] 35 33 Yes EH Dyn Good MCR
HHFE-OPHS-ACD-SLOCA Good Poor No 1.87E-02 1.00E-01 1.19E-01
| HFE-OPHSBLDRCPS 50 49 Yes VH SBS Good MCR
Good Poor No 1.56E-02 2.00E-03 1.76E-02
| HEEOPHS.BL DR CPS.SGTR 80 79 Yes VH SBS Good MCR
Good Poor No 5.30E-03 2.00E-03 7.30E-03
170 166 Yes VH SBS Good MCR
HHFE-OPHS-FBD-LATE Good Poor No 1.00E-03 2.00E-03 3.00E-03
O —— 39 36 Yes EH SBS Good MCR
Good Poor No 1.07E-02 2.00E-02 3.07E-02
. 50 48 Yes VH SBS Average MCR
HHEFE-OPHS-CLD Good Poor No 5.49E-04 1.60E-02 1.65E-02
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PSF-A PSF-B PSF-C PST-D PSF-E PSF-T PSF-G
HFE
PSF-H PSF-I PSF-J HEP(diag) HEP(exec) HEP(total)
21 20 Yes MH SR Good MCR
HR-RS-S2P03
Good Good No 2.84E-03 1.00E-03 3.84E-03
180 179 Yes OPT SR Good MCR
HR-RS-S2P04
Good Good No 3.19E-05 5.00E-05 8.19E-05
Good Good No 2.61E-02 1.00E-03 2.71E-02
50 49 Yes OPT SR Good MCR
HR-RS-S2P06
Good Good No 1.80E-04 2.00E-04 3.80E-04
135 134 Yes OPT SR Good MCR
HR-RS-S2P10
Good Good No 3.56E-05 5.00E-05 8.56E-05
47 46 Yes OPT SR Good MCR
HR-RS-S2P11
Good Good No 2.18E-04 2.00E-04 4.18E-04
233 232 Yes OPT SR Good MCR
HR-RS-S2P12
Good Good No 2.85E-05 5.00E-05 7.85E-05
154 153 Yes OPT SR Good MCR
HR-RS-S2P13
Good Good No 3.39E-05 5.00E-05 8.39E-05
180 177 Yes OPT SBS Good MCR
HR-SG-S2P03
Good Good No 3.19E-05 7.50E-04 7.82E-04
480 477 Yes OPT SBS Good MCR
HR-SG-S2P04
Good Good Yes 1.92E-05 7.50E-04 7.69E-04
915 912 Yes OPT SBS Good MCR
HR-SG-S2P13
Good Good Yes 1.09E-05 7.50E-04 7.61E-04
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