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Abstract. Nuclear power operating experience management might be an important factor for the operational safety 
improvement. KHNP’s nuclear information management system, called KONIS receives, distributes and manages all nuclear 
information from domestic and foreign, especially operating experience. Ulchin 3&4, the first units of OPR 1000 series 
operates several organizations regarding management of operating experience e.g. specialist group program, various task 
forces, equipment specialist system for operator, etc. Peer review is another contribution for nuclear safety. 

1. Introduction 

KHNP (Korea Hydro & Nuclear Power Co.) is operating twenty (20) nuclear units. Ulchin 3&4, the first units of 
Korean OPR (Optimized Power Reactor) 1000 series, formerly called KSNP (Korean Standard Nuclear Power 
Plant), commenced their power generation in 1998 and 1999, respectively. Besides Ulchin 3&4, four more OPR 
units are under operation and another four units are planned to be connected to the grid in early 2010s. The 
management of nuclear operating experiences is important to nuclear safety improvement not only for the current 
operating reactors but also for the new design reactors, in addition the importance will be greater in case of same 
design reactors. This paper introduces KHNP’s nuclear information system (KONIS) and some operational safety 
improvement of Ulchin 3&4 and it also presents about the nuclear safety peer review systems in Korea.   

2. Operating experience management in KHNP 

2.1 KONIS work process  

KONIS, an intranet of KHNP, was developed in 1999 to support the nuclear information system of KHNP. Its 
flowchart is shown as below (Figure ).

Figure . KONIS flowchart
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The importance of KONIS in managing nuclear operating experience is increasing over the years. The application 
result of KONIS in 2004 is summarized in Table .

Table . Application of KONIS in 2004 (KHNP total/Ulchin 3&4) 

Application 
Results 

Equipment 
Improvement 

Operational 
Practice
Change 

Procedure 
Revision Training Incorporating to 

long term plan Total 

KHNP Total 115 23 73 182 29 422 

Ulchin 3&4 15 1 7 16 2 41 

2.3. Significant Application for Ulchin 3&4  

Among 135 cases that Ulchin 3&4 received from KONIS in 2004, 41 cases were practically applied at site as a 
type of; checking the integrity, modifying related equipment, revising procedures, training people, or applying to 
plant management. Some significant cases are shown in Table .

Table . Significant Application on Ulchin 3&4 

Category  Operating Experience Application  

Plant trip during TBN trip circuit test  Inspect hydraulic operated valves of
TBN protection system 

Plant trip by activation of over current 
relay of main generator due to 
distraction of IPB supporting insulator 
separation 

Inspect internal insulator of IPB Equipment 
check or inspection 

Activation of reactor trip breaker due to 
PPS Matrix relay card failure 

Perform periodic In-Circuit Test for 
related cards 

Plant trip due to failure of optical 
isolation chip of CEDMCS card Replace optical isolation chips 

Functional failure of sub-group relay in 
Engineered Safety Feature 
 Actuation System 

Replace sub-group relays Equipment replacement or 
design change 

Circulating water pump trip due to 
inflow of sea shrimp 

Change design of circulating water pump 
traveling screen 

Plant trip during changing operation of
main TBN lubrication oil cooler 

Incorporate operational steps of small 
scale coolers to the general operation 
procedure 

Procedure revision Drop of irradiated fuel assembly at spent 
fuel pool Change the fuel unloading and loading 

steps in the refueling procedure 
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3. Operational safety improvement in Ulchin 3&4 

3.1 K-HPES and Near Miss 

KHNP encourages all employees, especially operators, to issue K-HPES (Korean - Human Performance 
Enhancement System) or Near Miss report when a mistake/fault occurs, even though it is trivial. K-HPES and 
Near Miss reports are registered in KONIS and distributed to all nuclear power plants and headquarter. In case of 
Ulchin 3&4, eight (8) K-HPES and ten (10) Near Misses were reported in 2004. KHNP’s assessment system 
requires that each power station (two reactors) has to produce at least five (5) K-HPES and ten (10) Near Miss in 
a year. The power station has to reflect at least ten (10) K-HPES produced by other power stations and provide at 
least four (4) operating experiences to the international organizations such as INPO, WANO. In case of shortage, 
a penalty is given to the responsible station. 

3.2 Task Force composed by Headquarter and Site Manpower  

When a plant has to perform some work or test which will probably cause plant trip or unanticipated 
events, a task force is organized before carrying out the work by the well experienced people both in site 
and head office. The task force reviews all previous cases and possible events. The work can only 
proceed in case of definite conclusion that there will not be any problem regarding that work. For 
example Ulchin 3&4 experienced a functional failure in control rod driving system in June 2005. A task 
force was immediately organized to find the solution, because similar case was happened before. Finally 
the failure was correctly managed under the direction of task force without causing any transient. 

3.3 Specialist group at nuclear power site  

Each nuclear power site in Korea operates four to six nuclear reactors; in case of Ulchin there are four OPR1000s 
and two Framatome reactors. KHNP organized site specialist group taking this site advantage, which assembles 
the specialists in each site in a group. The group is usually preserved as a kind of study group, however in case of 
plant transient or unanticipated events, the group works as a task force to find solutions. Ulchin site began this 
program in 2003. The groups at Ulchin site are shown in Table .

Table . Specialist Groups at Ulchin Site 
Specialist group Sub-groups 
Mechanical group Reactor, TBN and In-service inspection group 
Electrical group Reactor, TBN and In-service inspection group 
I&C group Reactor, TBN, plant computer and plant control group 
Radiation control group Radiation protection, waste control and heath physics group
Engineering and technical affairs group Reactor core, technical information and PSA group 

3.4 Equipment Specialist for Operator  

This program requires that every operator must be a specialist to a certain equipment. The equipment includes 
pumps, valves, chillers, compressors, diesel generator, switch gear, etc. Each operator has to study the mechanism 
of his/her equipment, its operation manuals and procedures and all operating experience occurred ever. The result 
of this program will be more significant as plants operating years increase, and it will be a great help for other 
operators, especially for newly assigned operators.  
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3.5 Task forces for outage  

Task forces for outage are organized three months before the scheduled date and are operated until the end of 
outage. They review the schedule of works, write work procedures, describe detailed responsibility, prepare 
possible incidents and control interfaces. The reports published by the task force are used to improve the work 
process of the next outage. Usually Ulchin 3&4 operates about 20 task forces for this purpose, which are reactor 
structure assembly/disassembly, in-core instrument removal/installation, safety control, RCP repair, etc.  

4. Safety review programs 

4.1  WANO peer review 

Ulchin 3&4 invited a WANO peer review team in November 2004. The team reviewed the operational safety of 
plant operation, maintenance, operating experience, training and qualification, radioprotection, etc. After the 
review the team found out thirteen (13) AFIs (Areas For Improvement) and four (4) Good Practices. The WANO 
peer review was a good opportunity for plant staff to learn the best practices of foreign nuclear power plants and 
to upgrade the level of plant management.  

4.2 KHNP Peer Review  

It is an internal peer review system in KHNP, which facilitates the exchange of operating experience between 
each plant and enhances the operational safety through check and review of other plant people. In case a certain 
plant has weak point in some area, the headquarter of KHNP organizes a peer review team with specialists from 
other plants. The peer review team visit the plants and review the status of the utilization of operating experience 
or deliver useful operating experience to the plant. Generally, a power station receives that review once every two 
years.  

4.3 Safety review program by retired senior engineers 

The program consists of five to eight retired senior engineers who have sufficient knowledge and experience in 
their fields. The team visits a power station once a year during one week. Recently, this team visited Ulchin 3&4 
and reviewed the safety operation status of five fields such as plant operation, maintenance including outage, 
radiation protection, QA program and engineering and technical support. Ten (10) recommendations were 
suggested through the review.

5. Conclusion 

Clear identification and efficient managing of operating experience might be a key element for nuclear safety 
improvement. Recognizing the importance of nuclear safety through experience, KHNP will continue its efforts 
to enhance nuclear safety, especially for the following fields: use of internal and external operational experience 
feedback, use of good and bad practice, use of more efficient networks and information technology, widening of 
international cooperation on information exchange. 
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