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1. Introduction 
 

In the decommissioning of nuclear facilities, a 
large amount of waste with various characteristic 
information is generated. Decommissioning 
operators should minimize the amount of radioactive 
waste and treatment costs while taking into account 
the characteristics of wastes. Also, safety of workers 
should be considered. This can be ensured by 
selecting the optimal treatment process according to 
various waste characteristics data. 
 

2. Methodology 
 

In order to select process scenarios according to 
various wastes, evaluation is carried out according to 
the algorithm as shown in Fig. 1. 
 

 
 

Fig. 1. Evaluation Algorithm. 
 
2.1 Evaluation Criteria 

 
OECD/NEA recommend that five criteria (Safety, 

Efficiency, Cost-Effectiveness, Waste Minimization, 
Feasibility of industrialization) should be considered 
to select the optimal decontamination technology [1]. 

In order to select optimal treatment 
decontamination, we must define the weight of five 
evaluation factors. We use the Analytic Hierarchy 
Process (AHP), which is a method of finding the 
optimal alternative through a pairwise comparison. 
Since the largest change in the target wastes through 
decontamination is the radioactivity level, the 
weights were selected by dividing the radioactivity 
levels of the waste. 
 
2.2 Process Evaluation 

 
Process evaluation of decontamination techniques 

is divided into three steps. 
In the first step, the applicability of the technology 

is screened according to the waste characteristics. For 
example, Sulfuric acid is suitable rather than nitric 
acid for decontamination on carbon steel. 

In the second step, weights are determined by 
normalizing the performance comparison between 
processes. 

In the third step, preference of the process is 
calculated by the sum of the product of the 
evaluation factor and the performance weight of the 
corresponding process. It is calculated by the 
following equation: 
 

    (1) 

 
Where Ti is Preference of i-th technique, wj is 

weight of the j-th evaluation criteria, pij is performance 
weight of i-th technique corresponding to the j-th 
evaluation criteria, n is the number of evaluation 
techniques, m is the number of evaluation criteria. 
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2.3 Optimal Scenario Selection 

 
First, the decontamination factor required for the 

target wastes can be determined by determining the 
end state of the waste. Then, among the various 
scenarios satisfying the DF, the scenario having the 
highest average value of the process preferences 
based on satisfaction of the user's limitation is 
selected as the optimal scenario. 
 

3. Result 
 

Two assumption is needed before proceeding with 
the evaluation. One is the assumption that the process 
performance data is accurate. Another assumption is 
that the evaluation factor weights only take into 
account the physical and radiological characteristics. 
The reason for making assumptions is that the 
process performance depends on characteristics of 
waste, but in this study we refer to other literature [2]. 

We used AHP for virtual low-level contaminated 
metal waste requiring decontamination factor (DF) = 
110 to calculate the weight of the evaluation criteria 
shown in Table 1. The experts who performed the 
evaluation were those who had experience of 
decommissioning or who had researched 
decommissioning. 
 
Table 1. Weight of Evaluation Criteria for virtual waste 

Criteria Weight (LLW) Weight (VLLW) 

Safety 0.075 0.045 

Efficiency 0.150 0.163 

Cost-
Effectiveness 0.215 0.217 

Waste 
Minimization 0.497 0.477 

Feasibility of 
Industrialization 0.064 0.098 

 
Applying the evaluation algorithm makes the 

scenario shown in the Fig. 2. Optimal scenarios can 
achieve up to 35.5% cost savings or up to 45% waste 
reduction compared to other scenarios. 
 
 

 
 

Fig. 2. Optimal Scenario. 
 

4. Conclusion 
 

Although the evaluation was based on virtual 
waste, the weight of waste minimization among the 
five evaluation criteria was the highest. As a result, 
Scenarios that generate a relatively small amount of 
waste have been selected as the optimal scenarios. 
This means that optimal scenarios can also change 
depending on the decision of the decommissioning 
operator. 

By choosing the appropriate treatment process 
according to the characteristics of the waste, it is 
possible to minimize the amount of waste and cost 
while considering the safety of the worker. 

In the future, we will compare the results of this 
study with the processing scenarios applied in 
domestic and overseas experience. This will be 
meaningful in terms of ensuring the soundness of the 
evaluation criteria and process performance data. 
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