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Lack Data, Large Variability

International HRA Empirical Study US HRA Empirical Study
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SACADA Approach –
Partnering with NPPs’ Training Departments
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Establish a Win-Win Partnership
Four students took the same exam.  The 
results are:

100
Piece of cake

80
It was OK.

60
It was somewhat difficult.

20
It was very 

difficult.

Training Departments:
Know why the two 

failed the exam and fix 
the problems.

HRA Analysts:
How do I predict the 
failure probability is 

50%?



Differences

Training Department
• Improve performance
• Retrospective analysis
• Individual/crew-specific 

performance
• Tend to be task oriented

• Deterministic 

HRA Analysts
• Predict performance
• Predictive analysis
• Statistical performance

• Desire to be human 
centered

• Probabilistic
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HRA’s Human Centered Model

Actions

Understand situation/
Make decisions

Performance
Shaping
Factors



One Data Point, Two Types of Information for 
Operator Training and HRA

15 45 75 80 90 129 Time

Initial
Condition

Loss of ECW 1A  
POSITION EXPECTED RESPONSE 

CREW Recognize loss of EW flow to A train.  
Crew  Secure ECW pump 1A 
SM  Manually trip Diesel Generator prior to 

any of Diesel Generator trips 
Crew Ensure CCP 1A is in service 
Crew Verifies Natural Circulation  
SM Determines need to cooldown  
SM Declare an Alert HA1/EAL2 due to 

damage to EW structure or notify ED that 
escalation is appropriate. 

 

Malfunctions/Conditions
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Predictive Information:
- Task type

- Detect information
- Understand the situation
- Decide 
- Action

- PSFs
- Workload
- Time availability
- Task type-dependent PSFs

Retrospective Information:
- Performance rating
- Performance analysis
- Corrective action

Training Objective Element


		Loss of ECW 1A 



		POSITION

		EXPECTED RESPONSE



		CREW

		Recognize loss of EW flow to A train. 



		Crew 

		Secure ECW pump 1A



		SM 

		Manually trip Diesel Generator prior to any of Diesel Generator trips



		Crew

		Ensure CCP 1A is in service



		Crew

		Verifies Natural Circulation 



		SM

		Determines need to cooldown 



		SM

		Declare an Alert HA1/EAL2 due to damage to EW structure or notify ED that escalation is appropriate.









Beef Up Training Departments’ Interests
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- Computerization to reduce simulation preparation efforts
- Mobile device for flexibility in data collection
- Instant emails to improve crew performance communication
- Data output to identify crew performance issues



Data Output to Identify Performance Issues



SACADA Data and Quantity

2012 2013 2014 2015 2016 2017 2018 2019

9,000

25,000

STP

Taiwan Power Company &
Grand Gulf

- Other Entergy plants
- Simulation, JPMs,
Written, actual events   # of Data Points



SACADA Data for HEP Estimates

• Three NRC contractors will present their 
methods of how to use SACADA data to 
estimate HEPs in this workshop
– Each contractor should demonstrate how to use 

SACADA data to estimate an HFE’s HEP 
• Encourage you to critique their methods

– Please focus on method, not numbers
• Your opinions will shape the NRC’s HRA data 

research
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SACADA Operation Experience

• Aim for a practical long term data collection
– Plant staff collect data instead of researchers

• Benefit to the plant operator training
– Computerization to Reduce effort, improve training 

effectiveness and efficiency, and not increase 
operation cost

– Flexible operation, e.g., use mobile device to 
accomodate different debriefing styles

• Think ahead on how the collected data will be 
used to inform HEP estimates
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“New” Data Domains
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Portable EquipmentDigitalized ControlsSevere Accidents

Extreme Hazards Small Modular Reactors Actual Events



Enhance Collaboration

• Each organization has its own method to collect 
human performance information fro HRA
– Validation: Can the results be compared?
– Aggregation: Can Bayesian updated be applied?

• Share the data collection tools
• Understand each others’ data needs and 

methods
– Is it feasible to have a commonly accepted method 

and tool (may be for each data domain)? 
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