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Introduction

One of the most affecting factors to the safety of human 

involved facilities is inappropriate human activities 

(human errors).

Human activities in NPP operation are very complicated 

and more than 30% of incidents are attributed to the 

human related factors. (WANO)

Analyzing inappropriate human activities that can have an effect 
directly or indirectly on complex systems such as NPPs gives 
insights for the prevention of recurring significant events or 
near-miss.
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Introduction

Events related human errors occur continuously in 

domestic nuclear facilities

Reported events (114 events)  since 2000 : 26 events (23%)

Possibility of significant event due to human errors

TMI, Chernobyl, and JCO accident are mainly caused by human 
errors.

���� Necessity of decreasing human error rate to secure 

safety of NPPs
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Recent Human Errors in  domestic NPPs

Human errors in domestic NPPs

2000 ~ 2007.10 : 114 events are reported

� Human related events : 26 events (22.8%)
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Development of RCA 

method that an inspector 

can use easily

Development of RCA method for Human 
related Events

Limitation of 
time for event 
investigation

� Almost event investigation reports 
are submitted in a few days.

� In the case of U.S NRC : about 45 
days for event investigation

Necessity

Limitation of 
inspectors for 

event 
investigation

� 2~3 inspectors of OSAD
� 1~2 inspectors (experts) of related 

Dep’t as characteristics of event

Less experiences 
of RCA about 
human related 

events

� Priority : Inspectors (experts) who have 

knowledge about event-related parts

� When Inspectors do not have knowledge of 

human engineering

No practical RCA 
method for 

human related 
events

� Lack of objectivity of analysis results 
for events

� Difficulties for establishment of long-
term regulation

Human 

related 

event

Root cause 

Analysis 

Method 

(HuRAM)



Compact 
analysis method

� In short 
investigation time

Objective 
analysis method

� No differences of 
analysis results

Clear analysis 
method

� No dependencies for 
inspector’s knowledge 
& experience about 
human engineering

Compact 
analysis method

� Analysis Event 
Selection Chart

Objective 
analysis method

� General 
Guidelines & 
RCA Chart

Clear analysis 
method

� Questionnaires 
of RCA Chart

� HuRAMObjective

� Analysis Event Selection Chart � General Guidelines � RCA Charts

Development of RCA method for Human 
related Events
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Development of RCA method for Human 
related Events

HuRAM (Category & Root Cause)

84Training (TR)

94Supervision (SUP)

62Human Engineering (HE)

206Management System (MAN)

103Communications (COM)

244Procedure (PR)

Root CauseNear Root CauseRoot Cause Category

Inappropriate task related 
information

Inappropriate labeling

Inappropriate workplace design

Deficient human machine 
interface (HMI) designHuman 

Engineering

(HE)

Inappropriate workload

Inappropriate work environment
Stressful task environment

Intolerant system design

Root CauseNear Root Cause
Root Cause 

Category
HE 

Category
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Process of HuRAM

Sequence 2Sequence 1

Event Diagram

Sequence 3 Rx Trip
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HuRAM – Analysis Event Selection Chart



HuRAM – General Guidelines

General Guidelines Category



HuRAM – Root Cause Analysis Chart
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HuRAM – Analysis Example

� Event : Spurious Safety Injection during RCS Heatup

� Date of Event : 2006. 5. 7

Plant Name : Ulchin-1

Reactor Type : PWR

Reactor Supplier : Framatome

� Event Diagram

S/G A,B,C Pressure 

Transducer Calibration

The worker did not reopen 

the isolation valve after the 

calibration

2006. 4. 18

RCS Heatup S/G ‘B’ Pressure 

Indicator 

– ‘Low Pressure’

4. 19 5.7 09:50 21:30 21:44:39

Safety Injection Signal

(An operator misunderstood 

about the condition of the SI 

signal)
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� Event Diagram

S/G A,B,C Pressure 

Transducer Calibration

2006. 4. 18

RCS Heatup S/G ‘B’ Pressure 

Indicator 

– ‘Low Pressure’

4. 19 5.7 09:50 21:30 21:44:39

HuRAM – Analysis Example

The worker did not reopen 

the isolation valve after the 

calibration (1)

Safety Injection Signal

(An operator misunderstood 

about the condition of the SI 

signal) (2)

� (1) Root Cause Category : SUP

Root Cause : Inappropriate job plan

� (2) Root Cause Category : Training

Root Cause : Failure to apply relevant knowledge
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� Analyzed Events : 116 in 137 human related events

(1986~2006)

Events occurred in Primary System : 37 events

Events occurred in Secondary System : 79 events

Analysis Results using HuRAM
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Primary systemPrimary system

77Total

5      (6%)Communication

6      (8%)Training

11    (14%)Management

15    (19%) Human Engineering

18    (23%)Supervision

22   (30%)Procedure

PrimaryRoot Cause Category

Analysis Results using HuRAM
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Secondary SystemSecondary System

125Total

8     (6%) Human Engineering

8     (6%)Communication

15    (12%)Management

26   (21%)Procedure

26    (21%)Supervision

42  (34%)Training

SecondaryRoot Cause Category

Analysis Results using HuRAM
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Conclusion

Recent reports show that more than 30% of incidents

are attributed to the human related factors.

It is necessary to have a method for decreasing human 

error rate to secure safety of NPPs

Necessity & Objective of HuRAM

Limitation of time and inspectors for event investigation

Less experiences of RCA about human related events

No practical RCA method for human related events

� Development of RCA method that an inspector can use easily
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Conclusion

HuRAM has

6 Categories (HE, SUP, TR, PR, COM, MAN), 77 root causes

Analysis Target Selection chart, General Guidelines, RCA chart

With HuRAM,

Assurance of confidence for current investigation results

Reflection of regulatory policy and/or getting insight from the 
analyzed results

� Further works

� Assuring objectivity of the HuRAM through the improvement 
and refinement

� Database development for RCA results



Thank you forThank you for
your attention.your attention.


