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1. Introduction 

 
Korean nuclear power plants (NPPs) go on long term 

operation phase. A series of cases as follows substantiate 

the fact, that is to say, the continued operation of Kori 

unit 1 since early 2008 and the refurbishment work of 

Wolsong unit 1 to extend its operation lifetime. Also, 

there are six nuclear power plants whose operating years 

are more than twenty years. Preparatory works of the 

continued operation for these NPPs need to be considered 

as from ten years. In order to operate NPPs forty years or 

more, operational transients occurred during plant’s 

lifetime are subject to be monitored and fatigues on key 

components and piping should be evaluated. KEPCO 

Research Institute has been developing Fatigue 

Monitoring and Evaluation System (FEMS) to cope with 

long term operation of Korean NPPs since 2007 aiming 

for practical application in 2014. This paper describes 

structure, functions, features and system architecture of 

FEMS.  
 

2. Overview of FEMS 

 

FEMS consists of three key function modules that 

manage operational transients, calculate cumulative 

fatigue usage factor on basis of transients and stress 

respectively. Various operation data such as temperature, 

pressure, flow, and valve position are received from PI 

system. Operation data are input into the intelligent 

cycle counting module (ICC) and signal feature based 

evaluation module (SFBE) simultaneously. The ICC 

module monitors the input data and decides whether 

transients occur or not. In case that operational transient 

occurs, the ICC module stores transient data and 

transfer results to the SFBE module to compute 

cumulative usage factor (CUF). The SFBE module 

calculates transient signal feature based CUF and stores 

the results. The operational data input into the Stress-

based fatigue evaluation module (SBE) are converted 

into stress to use stress-based CUF. 

FEMS is divided into two main parts largely, namely, 

software common function part and plant specific 

customization part. The former handles input data such 

operational data and is used for any plants in common. 

The latter functions cycle counting, calculation of CUF 

on the basis of signal features and stress respectively, 

and should be customized within the plant specific 

requirements. Figure 1 shows correlation diagram of 

key functional modules of FEMS. 

 

Fig. 1 Correlation diagram of key functional modules 

of FEMS 

3. Program features of FEMS 

 

Advanced algorithms are applied to improve an 

accuracy and conservatism of results in computation of 

CUF. 

3.1 Characteristic fatigue usage curve (CUFC) 

 

Most of transients occurred in Korean NPPs are 

operation transients that come short of the design 

transients by far. Operation transients have an effect 

much less on fatigue in comparison with design 

transients. For transient signal feature based fatigue 

monitoring, a unique curve named, CUFC is applied. 

CUFC reflect plant operation transients accurately so 

that can reduce the conservatism of fatigue calculation 

up to 96 %.  

3.2 Advanced Green’s function  

 

The advanced Green’s function method combined 

with a weight function is applied to reflect the effects of 

the flow rate of coolant and the temperature-dependent 

material properties for stress-based fatigue monitoring. 
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