
Transactions of the Korean Nuclear Society Autumn Meeting 

Gyeongju, Korea, October  24-25, 2013 

 

 
Establishment the code for prediction of waste volume on NPP decommissioning 

 
W. H. Cho, S. K. Park, Y. D. Choi, I. S. Kim, J. K. Moon 

Korea Atomic Energy Research Institute, 150 Deokjin-dong, Yuseong-gu, Daejeon 

whcho@kaeri.re.kr 

 

1. Introduction 

 
Interest in decommissioning activities in the nuclear 

industry is increasing these days. In particular, as the 

commercial nuclear power plants constructed in the 

early stage are coming to the end of life, studies on the 

decommissioning strategies are being carried out 

actively in Korea. Studies on the decommissioning of 

nuclear power plants are also actively being made in 

many countries. Especially in the United States and 

Japan, unique decommissioning strategies for their own 

situation are made. Estimation of the decommissioning 

costs and environmental conditions are needed to 

formulate the decommissioning strategies, and the 

prediction of the waste volume of decommissioning is 

necessary for this. However, the exact estimation of the 

decommissioning waste is very difficult to get by the 

nuclear power plant data alone. In practice, 

decommissioning waste volume can be estimated 

appropriately by finding the differences between 

prediction and actual operation and considering the 

operational problem or supplementary matters. So in the 

nuclear developed countries such as U.S. or Japan, the 

decommissioning waste volume is predicted on the basis 

of the experience in their own decommissioning projects. 

Because of the contamination caused by radioactive 

material, decontamination activity and management of 

radio-active waste should be considered in 

decommissioning of nuclear facility unlike the usual 

plant or facility. As the decommissioning activity is 

performed repeatedly, data for similar activities are 

accumulated, and optimal strategy can be achieved by 

comparison with the predicted strategy. Therefore, a 

variety of decommissioning experiences are the most 

important. In Korea, there is no data on the 

decommissioning of commercial nuclear power plants 

yet. However, KAERI has accumulated the basis 

decommissioning data of nuclear facility through 

decommissioning of research reactor (KRR-2) and 

uranium conversion plant (UCP). And 

DECOMMIS(DECOMMissioning Information 

Management System) was developed to provide and 

manage the whole data of decommissioning project. 

Two codes, FAC code and WBS code, were established 

in this process. FAC code is the one which is classified 

by decommissioning target of nuclear facility, and WBS 

code is classified by each decommissioning activity. 

The reason why two codes where created is that the 

codes used in DEFACS (Decommissioning Facility 

Characterization management System) and DEWOCS 

(Decommissioning Work-unit productivity Calculation 

System) are different from each other, and they were 

classified each purpose. DEFACS which manages the 

facility needs the code that categorizes facility 

characteristics, and DEWOCS which calculates unit 

productivity needs the code that categorizes 

decommissioning waste volume. KAERI has 

accumulated decommissioning data of KRR-2 and 

developed DEMOS(DEcommissioning MOdeling 

System) and DEPES(DEcommissioning Process 

Establish System) using these data. These systems may 

be able to help to establish decommissioning strategy of 

nuclear power plant. We tried to apply research reactor 

data to OPR-1000 which is commercial nuclear power 

plant. But code for research reactor was not consistent 

when applying to nuclear power plant. The 

decommissioning activity of nuclear power plant is 

basically performed by the unit facility or room. In 

order to apply research reactor data, each WBS code is 

needed to apply to the object of each facility. This 

means that one FAC code may have several WBS codes. 

However, current codes in DECOMMIS are hard to 

map WBS code to FAC code one by one, and are 

specialized to research reactor. So it is difficult to apply 

to nuclear power plant directly. In order to solve this 

problem, the common code that can be adapted to 

commercial nuclear power plant as well as to research 

reactor is required. It may be inferred from the mapping 

data in the case of mismatching, or it can be applied 

with some modifications in the case of similar facility. 

In this paper, the establishment method of the code 

which uses the research reactor data in 

decommissioning project of nuclear power plant was 

studied. 

 

2. Methods and Results 

 

In this section process to make codes are described.  

 

2.1 Find WBS Code 

 

The first necessary task is to find out the WBS codes 

that match to FAC codes. WBS Code consists of 

activities, so a variety of activities can be included in 

decommissioning any facility. For example, Reactor 

Tank is divided into top, bottom, and floor by the 

current facility code. However, in decommissioning 

activity there is no activity as "Dismantling tank", 

should be composed of WBS code such as 'Carried 

equipment', 'Ready to work', 'Cutting tank', 'Tank 

decontamination', 'Cleaning', etc. About other facilities, 

like the above WBS Code shall consist of a variety of 
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facilities, including the contents of each are detailed 

decommissioning activities. In this process, the WBS 

code may contain the redundant code, and when the 

code is duplicated it is classified. The reading of WBS 

code that applies to FAC code is based on the daily 

report which was made during the decommissioning 

project. This process is the most important because one 

FAC code may include several WBS codes and one 

WBS code consists of many daily report. A daily report 

consists of work content, used equipment, labor type, 

working time, etc. In some cases, WBS Code contains 

lots of daily report so that may spend long time for 

classification and collecting. Especially, classification is 

the most important because it should be checked one by 

one (one WBS code can contain several facility 

information). 

 

2.2 Make Common Code 

 

The second activity is to make common code. 

Common code can be made by nuclear facility(reactor 

vessel, steam generator, etc), equipment which are 

commonly used in nuclear power plant, nuclear lab, 

general industrial facilities(cooler, air conditioning 

machine, etc). For example, steam generator can be 

coded 'STM', air conditioning machine can be coded 

'ACM' regardless of the location or type. Current data 

stored in DECOMMIS is specialized to research reactor, 

so the work to make it in common is needed. Now, we 

have facility data of commercial nuclear power plant 

'OPR-1000' and finished encoding. So we made 

common code to compare OPR-1000's facility code 

with KRR-2's facility code. Common code basically 

contains machinery, piping, crane and truck and nuclear 

facility, and some items for which decommissioning 

environment vastly vary were classified with material. 

The number of codes created like this are 235, and these 

are still being modified in consultation with experts. Fig. 

1. Shows sorted code of OPR-1000. 

 

 

Fig. 1. Common codes of OPR-1000 

2.3 Apply common code to OPR-1000 

 

Finally, the necessary data to dismantle each facility 

are extracted by applying  the common code to OPR-

1000. The information necessary for dismantle the 

facility, such as man power, equipment, time, waste 

volume, radiation treatment can be obtained. At present, 

applying the data of research reactor nuclear power 

plant is under progress, and each code from various 

methods are under study to improve the reliability. 

When this study is completed, it will be a lot helpful to 

the establishment of a decommissioning strategy. Fig.2. 

Shows Fac Codes that including several WBS Code. 

 

 

Fig. 2. Fac Code that including several WBS Codes using DEMOS 

3. Conclusions 

 

Method for prediction of the decommissioning waste 

volume was discussed on the basis of the domestic 

nuclear power plant, OPR-1000. Decommissioning 

experience is very important to apply to the estimation 

of decommissioning waste volume. So method for the 

estimation of decommissioning waste volume using 

common code that link OPR-1000 and KRR-2 was 

suggested. This research result will be helpful to reliable 

estimation of decommissioning waste volume and 

further estimation of the decommissioning cost and 

establishment of decommissioning strategies. 
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