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발표자
프레젠테이션 노트
Good afternoon Everyone,
I’m Sun Yeong Choi from KAERI, Korea ~

I have been in charge of the component reliability database for PSA and this year I started human reliability analysis.
I’m changing my research topic ~

Today, I’d like to inform you an ~.
Before starting presentation, there is the first author of this paper in this hall. If you have any question about this paper, you may ask him. He will answer your questions very kindly.  
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발표자
프레젠테이션 노트
My presentation consists of 4 parts. 
First, I’d like to talk about introduction. 
Then I’ll spell out 3 classification of human errors and application to experience data.
Finally, I’ll finish my talks with conclusions.


“1. Introduction

- Human Errors in NPPS

— United States
* |In Boiling Water Reactors (BWRSs) for the year 1979
» 31% (413/1,345) events are identified as human error events

— Japan

 NPPs in Japan from 1970 to 1995
o 22% (193 / 885) events are identified as human error events

— Republic of Korea

 NPPs in Rep. of Korea from 2002 to 2006
e 23% events are identified as human error events
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발표자
프레젠테이션 노트
Human error is one of the most important cause of accidents in NPPs world widely.
From the literature survey, among the causes of unplanned reactor trip events in NPPs, human errors are ranged from about 20% to 30%. 
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발표자
프레젠테이션 노트
I am going to show you some data about percentage ~ in Korea.
The data source is Operational Performance Information System for NPPs provided by KINS, the Korean regulatory body.
These are the portions of human errors.
They are ranged from more than 10% to around 30%.
The average for the five years is 17.6%.
And these are the portions of other causes.


DZ. Classification of Human Errors

- Three types of human errors (HES]

— Type | : Pre-transient or pre-reactor-trip HES
« Maintenance
» Setting
* Procedure
» Design/implementation/manufacturing/installation

— Type Il : Transient-inducing or reactor-trip-inducing HEs
* Test
« Maintenance
* Operation
— Type Il : Post-transient HES
* Response to a transient
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발표자
프레젠테이션 노트
For the purpose of analyzing human errors in NPPs, human errors are classified into three types.
An example of Type I human error is the failure in aligning valves incompletely which eventually contribute to the occurrence of transients or reactor trips later.
Possible causes of Type I human errors are:
An example of Type II human error is the failure in surveilance test of reactor protection system (RPS) which directly result in an unplanned reactor trip.
Possible causes of Type II human errors are:
An example of Type III human error is the failure in managing a transient caused by a mechanical failure in a system.
Type III human errors are mainly related to the operation.



EZ. Classification of Human Errors

- Simple path model for human-induced unplanned reactor trips
(Kim and Park, 2010)

— 4 states and 7 transients
— 5 paths

Type | human error

Normal Other failures : Type 111 human error _
Operation / 7 Transients > Reactor trip
P Path 3, 4,5

/
Type Il human error

Path 2

+ Path 1. Immediate reactor trip due to Type | HEs

+ Path 2: Immediate reactor trip due to Type Il HEs

+ Path 3: Failure in management of transient state caused by Type | HE

+ Path 4: Failure in management of transient state caused by Type Il HE

+ Path 5: Failure in management of transient state caused by other failures
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발표자
프레젠테이션 노트
Let me show a figure.
We applied a simple path model for human-induced unplanned reactor trips Based on the three types of human errors,. 
Dr. Kim and park developd this simple path model~. 
 The simple path model consists of 4 states and 7 transients. You can see that transients might occur due to not only human errors but also other failures such as mechanical or electrical or I&C failures. 

As I mentioned before, Type I human errors cause the plant being in a faulty state. A hidden fault in the plant cause the occurrence of transients or immediate reactor trips. Type II human errors cause the occurrence of transients or immediate reactor trip. And during transient situations, Type III human errors cause the occurrence of reactor trips.
From the simple path model, we could identify 5 paths to unplanned reactor trips.
Path 1 is for an immediate reactor trip ~.
.
Type III human errors are included in path 3, 4 and 5
.


@3. Application to Experience Data

- Experience Data
— 100 Unplanned reactor trip events
— PWRs and PHWRs in Republic of Korea

— From 1986 to 2006 ( by Operational Performance Information
System of KINS)

HE Trip
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발표자
프레젠테이션 노트
Now, I’d like to move on to the application of the simple path model to Korean experience data. 
The source of the base data is the Operational Performance Information System of KINS, the regulatory body of Korea. 

This table shows the basic structure of the data we analyzed. For each human-induced unplanned reactor trip events, the unit, the occurrence time, the tiles, other detailed information such as the reactor power, generator outputs, the event summary description, the trip condition, and some other information are provided. 
From the base data, we decide the type of human error, the type of related task, the related path, and so on.



"3. Application to Experience Data

O Path 1: Immediate reactor trip due to Type | HEs

B Path 2: Immediate reactor trip due to Type Il HEs ; ;
o . Failure in

O Path 3: Failure in management of transient state caused by Type | HE Immediate T ient

O Path 4: Failure in management of transient state caused by Type Il HE . ransien

B Path 5: Failure in management of transient state caused by other failures reactor trip  management

; A A
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발표자
프레젠테이션 노트
From now on, I am going to show you the analysis result.
First, let me show you the number of events corresponding to each path.
For the primary system, the portions of Path 1 and Path 2 are high compared to other paths. For the Secondary system the portions of Path 1 and Path 2 also are high compared to other paths. In total, you can see that Paths 1 and 2 are dominant. We should note that Path 1 and 2 are related to immediate reactor trip, whereas Paths 3, 4, and 5 are related to failures in transient management.


"3. Application to Experience Data
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발표자
프레젠테이션 노트
Now, I am going to show you the distribution of tasks related to each human error type.
For your understanding, Type I human errors are caused by the problems during maintenance, setting, procedure, and design/implementation/manufacturing/installation.
Type II human errors are caused by the problems during maintenance, test, and operation.
Type III human errors are caused by a failure during a response to a transient.

In the primary system, Type II human errors are dominant, followed by Type I human errors. It means that main human errors occur during maintenance and test which result in immediate reactor trips. 
In the secondary system, we can see relatively high portion of Type II human errors in operation and Type III human errors in response to a transient. This is highly contributed by the failures in steam generator level control. Type II human errors in operation is largely affected by the failure in steam generator level control during startup. High portion of Type III human errors in operation is largely affected by the failure in steam generator level control during transient situations. 



3. Application to Experience Data

16
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2

Due to S/G
Level Control

&~ .
B Planned maintenance
B Periodic preventive maintenance

O Corrective maintenance
O Planned operation

Full Power Low—power, Full Power Low—power,

Shutdown Shutdown
Path 2 Path 4

Detailed analysis on Type Il human errors
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발표자
프레젠테이션 노트
We knew that Type II human errors are important, We analyzed Type II human errors in detail in the viewpoint of operational mode.
Path 2 and 4 are related to Type II human error. Did you remember what is path 2? 
Path 2 is for a immediate reactor trip due to Type II Hes. Path 4 is a failure in response to a transient state cause d by Type II error.
During the full power operation, Type II human errors during corrective maintenance becomes important, while during the low-power and shutdown operation, Type II human errors during planned operation becomes important. Type II human errors during planned operation in low-power and shutdown operation is largely contributed by the failure in steam generator level control.


= :
4. Conclusions

- Application of a Path model
— Based on three types of human errors

— ldentify five paths to unplanned reactor trips

- Application to Experience data

— Importance of immediate reactor trips

* For more than 80% of those events, operators do not have
enough time to respond to those events.

— ldentification of cautious tasks
» Corrective maintenance in the primary system
« Steam generator level control in the secondary system

Analysis on Human-Related Unplanned Reactor Trip Events in Korea
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발표자
프레젠테이션 노트
In conclusion, today, I presented An Analysis on Human-Related Unplanned Reactor Trip Events in Korea 
First, we introduced a path model Based on three types of human errors which consist of five paths
And then we applied the path model to Korean experience data. 
From the analysis, we realized the importance of immediate reactor trips due to human error. They are dominant among human related unplanned reactor trip events. ~
We also identified cautious tasks related to human errors. They are ~.
Therefore, now, we are analyzing CM tasks analysis related to human error and risk evaluation due to a failure of S/G level control for further analysis
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발표자
프레젠테이션 노트
Thank you for your attention
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Good afternoon Everyone,

I’m Sun Yeong Choi from KAERI, Korea ~



I have been in charge of the component reliability database for PSA and this year I started human reliability analysis.

I’m changing my research topic ~



Today, I’d like to inform you an ~.

Before starting presentation, there is the first author of this paper in this hall. If you have any question about this paper, you may ask him. He will answer your questions very kindly.  
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Korea Atomic Energy Research Institute

My presentation consists of 4 parts. 

First, I’d like to talk about introduction. 

Then I’ll spell out 3 classification of human errors and application to experience data.

Finally, I’ll finish my talks with conclusions.
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1. Introduction

		Human Errors in NPPs

		United States

		In Boiling Water Reactors (BWRs) for the year 1979

		31% (413/1,345) events are identified as human error events

		Japan

		NPPs in Japan from 1970 to 1995

		22% (193 / 885) events are identified as human error events

		Republic of Korea

		NPPs in Rep. of Korea from 2002 to 2006

		23% events are identified as human error events
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Human error is one of the most important cause of accidents in NPPs world widely.

From the literature survey, among the causes of unplanned reactor trip events in NPPs, human errors are ranged from about 20% to 30%. 
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1. Introduction

Percentages of unplanned reactor trip causes
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I am going to show you some data about percentage ~ in Korea.

The data source is Operational Performance Information System for NPPs provided by KINS, the Korean regulatory body.

These are the portions of human errors.

They are ranged from more than 10% to around 30%.

The average for the five years is 17.6%.

And these are the portions of other causes.
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2. Classification of Human Errors

		Three types of human errors (HEs)

		Type I : Pre-transient or pre-reactor-trip HEs

		Maintenance

		Setting

		Procedure

		Design/implementation/manufacturing/installation

		Type II : Transient-inducing or reactor-trip-inducing HEs

		Test

		Maintenance

		Operation

		Type III : Post-transient HEs

		Response to a transient





Korea Atomic Energy Research Institute

For the purpose of analyzing human errors in NPPs, human errors are classified into three types.

An example of Type I human error is the failure in aligning valves incompletely which eventually contribute to the occurrence of transients or reactor trips later.

Possible causes of Type I human errors are:

An example of Type II human error is the failure in surveilance test of reactor protection system (RPS) which directly result in an unplanned reactor trip.

Possible causes of Type II human errors are:

An example of Type III human error is the failure in managing a transient caused by a mechanical failure in a system.

Type III human errors are mainly related to the operation.
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2. Classification of Human Errors

		Simple path model for human-induced unplanned reactor trips (Kim and Park, 2010)

		4 states and 7 transients

		5 paths



Path 1

Path 2

Path 3, 4, 5

		 Path 1: Immediate reactor trip due to Type I HEs

		 Path 2: Immediate reactor trip due to Type II HEs

		 Path 3: Failure in management of transient state caused by Type I HE

		 Path 4: Failure in management of transient state caused by Type II HE

		 Path 5: Failure in management of transient state caused by other failures











Type I human error



Type II human error

Type III human error

Normal

Operation

Transients

Reactor trip



Other failures

Faulty state
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Let me show a figure.

We applied a simple path model for human-induced unplanned reactor trips Based on the three types of human errors,. 

Dr. Kim and park developd this simple path model~. 

 The simple path model consists of 4 states and 7 transients. You can see that transients might occur due to not only human errors but also other failures such as mechanical or electrical or I&C failures. 



As I mentioned before, Type I human errors cause the plant being in a faulty state. A hidden fault in the plant cause the occurrence of transients or immediate reactor trips. Type II human errors cause the occurrence of transients or immediate reactor trip. And during transient situations, Type III human errors cause the occurrence of reactor trips.

From the simple path model, we could identify 5 paths to unplanned reactor trips.

Path 1 is for an immediate reactor trip ~.

.

Type III human errors are included in path 3, 4 and 5

.
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3. Application to Experience Data

		Experience Data

		100 Unplanned reactor trip events

		PWRs and PHWRs in Republic of Korea

		From 1986 to 2006 ( by Operational Performance Information System of KINS)



Unit

Time

Title

Rx Power, Generator output etc.

Event Summary

HE Type

Trip

Condition
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Now, I’d like to move on to the application of the simple path model to Korean experience data. 

The source of the base data is the Operational Performance Information System of KINS, the regulatory body of Korea. 



This table shows the basic structure of the data we analyzed. For each human-induced unplanned reactor trip events, the unit, the occurrence time, the tiles, other detailed information such as the reactor power, generator outputs, the event summary description, the trip condition, and some other information are provided. 

From the base data, we decide the type of human error, the type of related task, the related path, and so on.









Korea Atomic Energy Research Institute

*

3. Application to Experience Data
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From now on, I am going to show you the analysis result.

First, let me show you the number of events corresponding to each path.

For the primary system, the portions of Path 1 and Path 2 are high compared to other paths. For the Secondary system the portions of Path 1 and Path 2 also are high compared to other paths. In total, you can see that Paths 1 and 2 are dominant. We should note that Path 1 and 2 are related to immediate reactor trip, whereas Paths 3, 4, and 5 are related to failures in transient management.
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3. Application to Experience Data
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Now, I am going to show you the distribution of tasks related to each human error type.

For your understanding, Type I human errors are caused by the problems during maintenance, setting, procedure, and design/implementation/manufacturing/installation.

Type II human errors are caused by the problems during maintenance, test, and operation.

Type III human errors are caused by a failure during a response to a transient.



In the primary system, Type II human errors are dominant, followed by Type I human errors. It means that main human errors occur during maintenance and test which result in immediate reactor trips. 

In the secondary system, we can see relatively high portion of Type II human errors in operation and Type III human errors in response to a transient. This is highly contributed by the failures in steam generator level control. Type II human errors in operation is largely affected by the failure in steam generator level control during startup. High portion of Type III human errors in operation is largely affected by the failure in steam generator level control during transient situations. 
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3. Application to Experience Data
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We knew that Type II human errors are important, We analyzed Type II human errors in detail in the viewpoint of operational mode.

Path 2 and 4 are related to Type II human error. Did you remember what is path 2? 

Path 2 is for a immediate reactor trip due to Type II Hes. Path 4 is a failure in response to a transient state cause d by Type II error.

During the full power operation, Type II human errors during corrective maintenance becomes important, while during the low-power and shutdown operation, Type II human errors during planned operation becomes important. Type II human errors during planned operation in low-power and shutdown operation is largely contributed by the failure in steam generator level control.
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4. Conclusions

		Application of a Path model

		Based on three types of human errors

		Identify five paths to unplanned reactor trips

		Application to Experience data

		Importance of immediate reactor trips

		For more than 80% of those events, operators do not have enough time to respond to those events.

		Identification of cautious tasks

		Corrective maintenance in the primary system

		Steam generator level control in the secondary system



Analysis on Human-Related Unplanned Reactor Trip Events in Korea



Korea Atomic Energy Research Institute

In conclusion, today, I presented An Analysis on Human-Related Unplanned Reactor Trip Events in Korea 

First, we introduced a path model Based on three types of human errors which consist of five paths

And then we applied the path model to Korean experience data. 

From the analysis, we realized the importance of immediate reactor trips due to human error. They are dominant among human related unplanned reactor trip events. ~

We also identified cautious tasks related to human errors. They are ~.

Therefore, now, we are analyzing CM tasks analysis related to human error and risk evaluation due to a failure of S/G level control for further analysis
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