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1. Introduction 

 

Development of evaluation technology for 

degradation and mechanical behavior of low burn-up 

spent fuels (SNFs) during dry storage project has 

conducted since 2014. Its purposes are developing 

evaluation technology of SNF characteristics, 

degradation prediction/evaluation technology, and 

fuel component/assembly integrity evaluation 

technology. Four institutions such as KAERI, KHNP, 

KEPCO-NF, and SE&T, are participating in this 

project. Each institution has its own specific 

quantitative technical goals. KAERI has five goals, 

and this paper is about confirming the reliability of 

hot cell test equipment for SNF components among 

them. 

 

2. Technical Goal 

 

To evaluate mechanical integrity of low burn-up 

SNFs, several types of hot cell tests are planned. 

Because SNFs during dry storage in low temperature 

could become more brittle, they are vulnerable to 

external impact force. The dynamic buckling strength 

(Pcr) of a spacer grid (SG) obtained by pendulum 

impact test is important characteristics to determine 

whether it is possible to handle SNFs experienced 

external loads or not [1]. To confirm the reliability of 

the pendulum impact test in hot cell, round robin test 

(RRT) was performed. The technical goal is that the 

dynamic buckling strengths measured by three 

different laboratories are all within 15 kN. 

 

3. KAERI 

 

3.1 Post-Irradiation Examination Facility (PIEF) 

 

PIEF is the only laboratory which has hot cells to 

evaluate the irradiation performances as well as the 

fuel integrities in Korea [2]. The pendulum impact 

tester in hot cell at PIEF is shown in Fig. 1. It is 

composed of a tester, a controller, a lead (Pb) wall, 

and a manipulator.  

 

 
Fig. 1. The pendulum impact tester in hot cell at PIEF. 

 

Research QA for this test is being applied from 

January 31, 2019. Impact tests were performed with 

low burn-up SNF representative SGs, 14 KNF-OFA 

SGs, three times. Test results are summarized in 

Table 1. Since the impact test result measured at 

PIEF is most important, the test results at other 

laboratories are normalized based on that value. 
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Table 1. Summary of RRT results 

Laboratory PIEF NFSRD KEPCO-NF 

Normalized avg. Pcr 1 0.91 1.24 

SD [kN] 1.524 1.746 3.493 

 

3.2 Nuclear Fuel Safety Research Division (NFSRD) 

 

Even though the spent SGs are extracted from the 

same SNF, their status such as deformed shape, 

included hydride contents, experienced temperature, 

etc. are completely different. But impact test in hot 

cell is very limited and difficult. It is the reason that 

manipulators should be used to prepare spent SGs for 

the pendulum impact test in hot cell due to high 

radioactive. So, the same equipment was installed in 

cold cell at NFSRD to increase the analytical skills of 

impact results performed in hot cell [3]. All tests are 

being conducted according to research QA from 

April 5, 2018. Test results performed at NFSRD are 

summarized in Table 1. 

 

4. KEPCO-NF 

 

 
Fig. 2. The pendulum impact tester at KEPCO-NF. 

 

KEPCO-NF is the only nuclear fuel manufacturer 

in Korea. They have a lot of interpretation/test skills 

and know-how about nuclear fuels. The hammer 

within the pendulum impact tester at KEPCO-NF is 

positioned at desired initial angle by the magnet. The 

pendulum impact test at KEPCO-NF is a KOLAS 

certification test. Test results performed at KEPCO-

NF are summarized in Table 1. 

 

5. Conclusions 

 

The RRT of pendulum impact testers was 

conducted by PIEF, NFSRD and KEPCO-NF. In 

conclusion, the reliability of hot cell test equipment 

was confirmed through the facts that the measured 

dynamic buckling strengths are all within the 

technical goal and the standard deviation (SD) of the 

impact test results in PIEF is smallest. 
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