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Keywords ABSTRACT

Human Error, The high percentage of share of human error in the occurrence of
Learning, accidents in large complex socio-technological systems such as nuclear
Heart method, power plants caused more automation and less human intervention in

Tehran Research Reacto new designs. However, humans due to flexibility, quick versatility and

most important learning must be kept in these systems. Learning is an
experience based on training making changes in perceptions, habits,
thoughts, and ultimately performance. In this paper by utilizing HEART
method human error is quantified and its impact on failure probability
of components in Tehran research reactor cooling water system
assessed. The calculations include evaluation of learning impact on
reduction of human error probability using innovative method of 22
criteria. The results are notably interesting especially in critical
conditions. Achieved results of probabilities for four probable accidents
in the reactor, i.e. LOCA, LOFA, LOHA and LOOP are compared for
two cases of exclusion (classic) and inclusion of human learning. The
probabilistic safety assessment computer code, RELAB, introduced by
Atomic Energy Organization of Iran is applied to quantify the developed
fault trees and by which the most affecting components on total
reliability of the reactor cooling system are identified. The results are
benchmarked through comparison with relevant available.
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1. Human Error Assessment and Reduction
Technique (HEART)

2. Fault Tree

3. Systems Analysis Programs for Hands-on
Integrated Reliability Evaluations

4. Minimal Cut Sets (MCSs)

5. Method for Obtaining Cut Sets(MOCUS)
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Rare Event Approximation (REA)
Min Cut Upper Bound (MCUB)
Sylvester- Poincare

9. Hierarchical Task Analysis (HTA)
10. Generic Task Type (GTT)

11. Error Producing Conditions (EPCs)
12. Assessment Proportion of Affect (APOA)
13. Performance Factor (PF)

14. Human Error Probability (HEP)

15. Loss Of Coolant Accident

16. Loos Of Flow Accident

17. Loss Of Offsite Power

18. Loos Of Heat sink Accident

19. Components

20. Order of Magnitude
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