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Predicted mean HEPs
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Solution -
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Brief SACADA History

3/2011 the NRC sighed a memorandum of
understanding (MOU) with STPNOC to develop a tool
to collect operator simulator training information for
human reliability analysis (HRA) and operator training
— SACADA aims to provide empirical data with statistical

significance to inform human error probability (HEP)
estimates

5/2012 piloted SACADA software at STPNOC

Late 2012 to present: outreach for collaboration —
signed multiple MOUs

Hosted two international HRA data workshops to
present SACADA data for HRA in 4/2015 and 3/2018.



Different Focuses Between Training
Department and HRA Analysts

Four students took the same exam. The
results are:

60 80

It was somewhat difficult. It was OK. 100
20 *
( Piece of cake
It was extremely
difficult.
HRA Analyst:

How can | reliably
predict the failure
probability is 50%?

Training Department:
Know why the two did
poorly and fix the

problems.



Toward a Context-Similarity Based Data Analysis to
Inform HEP Estimates

Malfunctions/Conditions
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Condition
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Training Objective Element
Predictive Analysis: \
- Task type

- Detect information
- Understand the situation
- Decide
- Action
- PSFs
- Workload

- Time availability
- Task type-dependent PSFs

— > Retrospective Analysis:
- Performance rating
- Performance analysis
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A SACADA Output for Data Analysis (Partial)

- Context, Performance Placement, and # of Data Points
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An Example of Context-Similarity Analysis
(Start with 7042 Data Points)

PIF Status 1 Status 2 Status 3 Status 4 Data Points
Cognitive Type Response 1990
Planning (R.P.)
R.P. Basis Skill Procedure Knowledge 1282
R.P. Familiarity Standard Adaptation Anomaly 959
Required
R.P. Uncertainty | Clear Uncertain Competing Conflicting 861
Priority Guidance
Workload Normal Concurrent Multiple 523
demand concurrent
demand
Time Criticality Expensive Normal Barely adequate 408
Communication Normal Extensive Extensive Onsite 226
Required Within MCR
Miscellaneous Non-Standard | Noisy Coordination Communicator 201
Background Unavailable

Memory
Demand




16 Elements of 9 Scenarios Have the Same Context

Announces transition to OPOP05-EO-ESO1 0 9
Enter POP0O5-EO-EC00 Loss of All AC Power and perform immediate actions 0 15
Enters OPOPO5-EO-EC0O0 0 15
Directs/Sets up/Commences Main Turbine load reduction @ < 5%/min 0 11
Verifies the Reactor and Turbine are Tripped 0 15
Transitions to OPOP05-EO-ES13 at 75,000 gallons in RWST 0 10
Initiates RCS cooldown to Cold Shutdown at < 100 degrees per hour 0 13
Directs/Performs EO immediate actions 0 15
Perform load reduction to <50% per OPOP04-CD-0001, Addendum 3 0 13
Continue through POP04-RC-0003 in an attempt to identify and isolate the source of the leakage. 0 14
Direct a transition to POP05-EO-ES12, Post LOCA Cooldown and Depressurization. 0 14
Stops SDG 13 0 1
Determine and report that RCS leakage has exceeded charging capacity to maintain pressurizer level. 0 14
Transition to POP05-EO-EO10 based on RCS leakage to containment. 0 14
Directs/performs actions of OPOP0O5-EO-ESO1 Reactor Trip Response 0 14
Transition to POP05-EO-EOQ10, Loss of Primary or Secondary Coolant. 0 15
TOTAL 0 201



Change the Response Planning Basis from

PIF

Cognitive Type

R.P. Basis

R.P. Familiarity

R.P. Uncertainty

Workload

Time Criticality

Communication
Required

Miscellaneous

Procedure-Based to Knowledge-Based

Status 1

Response
Planning (R.P.)

Skill

Standard

Clear

Normal

Expensive

Normal

Non-Standard

Memory
Demand

Status 2

Procedure

Adaptation
Required

Uncertain

Concurrent
demand

Normal

Extensive
Within MCR
Noisy
Background

Status 3 Status 4

Knowledge

Anomaly

Conflicting
Guidance

Competing
Priority

Multiple
concurrent
demand

Barely adequate

Extensive Onsite

Communicator
Unavailable

Coordination

Data Points

1990

626

459

373

245

189

124

115



8 Elements of 5 Scenarios have the Same Context

Enter POP04-Z0-0004, Personnel Emergencies 0 15
Perform EOO0 immediate actions from memory; close E1C1 and E1C2 LC supply 1 14
breakers if Sl actuated

Enters OPOP04-CD-0001 0 14
Enters OPOP04-RC-0003, Excessive RCS Leakage O 14
Enter POP05-EO-EOQ0, Reactor Trip or Safety Injection 0 14
Directs/Performs OPOP04-Z0-0003, Secondary Plant Stabilization 0 14
Enters OPOP04-TM-0004, Failure of Turbine Impulse Pressure Transmitter 0 15
(PT-505/506)

Enter POP04-RC-0003, Excessive RCS Leakage and transition to Addendum 3. 0 15

TOTAL 1 115



Context Similarity

Increase data usability

— Data points of different elements in different scenarios can

be pooled together to provide statistical indications

Inform HEP estimates more reliably than task-based
analysis

Provide more granularity on performance shaping
factor (PSF) effects than existing HRA methods

— Context specific PSF effects on human performance

— E.g., Change UNSAT ratio from 0/201 to 1/115 due to
change from procedure-driven to knowledge-driven in the
specific context. Potential to significantly improve HEP

accuracy.
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Context Similarity Presented in 3/2018
HRA Data Workshop

e 3TKS (Stanley Fitch et al.,) and
Groth) employed Bayesian Be

UMD (Katrina
ief Net tool to

use SACADA data to estimate

HEPs

IESS (Ali Azarm, et al.,) presented a formal

guantitative method to identify and group

critical PSFs

3TKS: Trinitek Services, Inc

UMD: University of Maryland, College Park
IESS: Innovative Engineering & Safety Solution, LLC



Current Status

Continue outreach for data collection collaboration

Developing SACADA 2

— Collect simulator training, job performance measures,
written exams, and actual event information in a single
database

— Beta version expected to be available in 11/2018

Explore to have a BBN-based tool that incorporates
human performance data of various sources to inform
HEP estimates

Looking for an organization to manage and promote
the use of SACADA
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