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Summary of Findings and 
Actions On February 25-28,2013, the U.S. Nuclear Regulatory Commission 

(NRC) performed an announced inspection of TN at SEC, 
Gyeongnam, South Korea. 

The purpose of the inspection was to verify: fabrication of 61 BTH dry 
storage canisters are performed in accordance with part 21 and 72 
regulations; components conform to the NRC-approved design in 
order to meet their safety function; adequacy of corrective actions for 
the stop work order issued by TN in May 2012; corrective actions 
identified during the November 2012 inspection have been 
satisfactorily addressed; and assess the adequacy of TN and Xcel 
Energy's transition to fabricate the DSC's at KSL Takasago (KSL-T), 
Japan. 

The team identified that SEC continues to adequately implement 
corrective actions to the stop work order and that their overall 
performance still merits continuous oversight by Xcel and TN . No 
significant safety concerns were identified. 
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Inspection Background 

Xcel Energy (Xcel) has contracted with Transnuclear, Inc. (TN) for the fabrication of ten (10) 
61 BTH Dry Storage Casks (DSC) for use at the Monticello independent spent fuel storage 
installation (ISFSI). TN in turn contracted with Kobe Steel Limited (KSL-K) for the fabrication of 
the 10 units at Sedae Enertech (SEC) located near Busan, South Korea. An inspection was 
conducted at KSL's headquarters in Kobe, Japan, September 14, 17 and 18, 2012, and a 
follow-on inspection was performed at SEC's facility November 5-7, 2012 (Inspection Report 
No. 072-1004/2012-201). 

The purpose of both inspections was to review the status of corrective actions put in place by 
KSL-K and SEC in response to a stop work order issued by Xcel to TN in May 2012. TN in turn 
issued a stop work order to KSL and SEC. During the inspection at KSL's headquarters in 
Kobe, Japan, it was determined, based on review of the stop work order records, TN's (then) 
recent audit at SEC, and discussions with TN and Xcel personnel, that KSL and SEC had not 
effectively implemented their quality management systems in meeting TN's Quality Assurance 
Program (QAP) requirements for fabrication. The NRC identified that TN and Xcel had been 
proactive in identifying the programmatic deficiencies by both KSL and SEC and ensuring 
appropriate responses by KSL and SEC. TN and Xcel had both implemented essentially 100% 
oversight of all activities at SEC until such time that sustained improved performance was 
demonstrated. 

A follow-on NRC inspection with expanded time frame and scope was performed at SEC's 
fabrication facility, Gyeongnam, South Korea, November 5-7,2012 in which the inspectors 
reviewed the status of corrective actions to the stop work order issued in May of 2012 against 
SEC's implementation of compensatory measures at their facility. The inspectors noted that 
SEC is systematically using their corrective action program to address the stop work order 
issues, as well as other issues identified through Xcel and TN audits and surveillances. 

At that time the inspectors observed limited shop activities, including welding, and noted 
adequate controls and quality of work. Several issues during the inspection resulted in the 
generation of six supplier finding reports (SFRs) by TN against SEC. A Notice of Violation was 
issued for 3 NRC identified findings. The issues identified while not safety significant, indicate 
that programmatic issues continue to occur at SEC which is one reason that TN and Xcel are 
maintaining essentially 100% oversight of activities at SEC. Due to the limited inspection scope 
and the fact that SEC is still early in the stop work corrective action process, the inspectors 
could not conclude that SEC had successfully addressed all of the programmatic issues that led 
to the stop work order. Because of this, a full programmatic and fabrication inspection was 
performed with the results documented below. 

Inspection Purpose 

The purpose of this inspection was to verify: fabrication of 61 BTH dry storage canisters are 
performed in accordance with part 21 and 72 regulations; components conform to the NRC
approved design in order to meet their safety function; adequacy of corrective actions for the 
stop work order issued by TN in May 2012; corrective actions identified during the November 
2012 inspection have been satisfactorily addressed; and assess the adequacy of TN and Xcel 
transition to fabricate the DSC's at Kobe Steel Limited, Takasago, Japan. 

Inspection Results 

The team identified that SEC continues to adequately implement corrective actions to the stop 
work order and that their overall performance still merits continuous oversight by Xcel and TN. 
No significant safety concerns were identified. 
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INSPECTOR NOTES: APPLICABLE PORTIONS OF 02.01 THROUGH 02.08 OF IP 60852 
WERE PERFORMED DURING THE INSPECTION WITH RESULTS DOCUMENTED BELOW: 

02.01: Determine whether the fabrication specifications are consistent with the design 
commitments and requirements documented in the Safety Analysis Report (SAR), and, 
as applicable, the CoC or the site-specific license and technical specifications. 

The team noted that fabrication of DSC components comply with 10 CFR Part 21 and 10 CFR 
Part 72 Subpart G requirements and that components conform to the NRC-approved design 
and meet their safety function. However, because of recent Stop Work (SW) orders (refer to 
Inspection Requirement 02.02), ongoing programmatic issues, and potential schedule/delivery 
concerns, TN and Xcel has transferred, for fabrication, three (3) DSC's from SEC to Kobe Steel 
Limited, Takasago (KSL-T), Japan. The team reviewed TN's transition plan and associated 
documentation including procurement documents, quality program plans, and approval letters, 
and verified satisfactory implementation. The team noted that KSL-K's audit of KSL-T was 
marginal and that approval was authorized by TN, based on TN's listing of KSL-T on their 
approved vendors list, as well as, a condition that KSL-K, TN and Xcel oversee KSL-T's 
fabrication, assembly and testing activities. 

02.02: Determine whether corrective actions for identified fabrication deficiencies have 
been implemented in a time frame commensurate with their significance, and whether 
nonconformance reports documenting the deficiencies have been initiated and resolved. 

The inspectors reviewed the status of corrective actions to stop work orders 2013-001, SFR 
2013-008, KSL-K Corrective Action Report (CAR), TN's preliminary responses to Xcel, and SW 
2012-003. The inspectors noted that TN and SEC continue to systematically use their 
corrective action program and are proactive in addressing the stop work order issues, as well 
as, other programmatic issues identified through Xcel and TN surveillances. 

Concerning SW 2012-003, the team noted that during SEC's cleanliness inspection of the 
interior of Shell Unit-11, four areas of the Inner Bottom Cover Plate to Shell fillet weld were 
ground below the required fillet size. The grinding operation was unauthorized as the process 
was not specified in an approved Work Plan and corresponding process check list. SEC 
performed a weld repair (TN Non Conformance Report No. 2013-021) to restore the weld size of 
the fillet weld to meet TN's drawing requirement. In addition, the weld was re-examined by 
visual, penetrant, and ultrasonic testing, as well as, a pressure test. In addition to the 
examination and testing requirements of the American SOCiety of Mechanical Engineers (ASME) 
Boiler and Pressure Vessel Code, the weld was re-helium leak tested according to American 
National Standards Institute (ANSI) N14.5. Because the outer bottom cover plate and shield 
plug were assembled to the DSC, special repair considerations were warranted. The team 
noted adequate closure that resulted in full production release on Jan 2, 2013. 

Concerning 2013-001, Xcel issued a Stop Work Letter dated January 16, 2013 to cease all 
fabrication, testing, and processing of the 61 BTH DSC's until such time as TN has completed 
actions sufficient to address adverse conditions, mainly, inadequate performance of SEC quality 
control inspectors and their reluctance to identify nonconforming conditions. The team 
evaluated TN's actions (SFR 2013-008 and KSL-K's CAR) and preliminary responses to Xcel's 
SW dated Jan 19 and Feb 14. The inspectors concluded that TN and SEC issues that led to the 
stop work order remain under evaluation and that programmatic issues continue to occur at 
SEC which is one reason that TN and Xcel are maintaining essentially 100% oversight of 
activities and that the level of oversight from TN and Xcel is preventing any non-conforming 
product from being released for use. 
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The team reviewed nonconformance reports since the last inspection (November 2012) and 
noted an excessive amount, including repetitive conditions adverse to quality. Specifically, the 
team noted 131 NCRs since November 2012. The team noted that a number of SEC's NCRs 
resulted from issues identified previously or from more mature fabrication activities where 
experience and training had become the basis for consistently acceptable results. The Issues 
identified while not safety significant, indicate that programmatic issues continue to occur at 
SEC and are of concern . As such, stop work 2013-001 remains conditionally in effect. 

The team noted the stop works are reasonable and that KSL-K and SEC strive to improved 
performance and quality of workmanship. The team noted, TN and Xcel are proactive in 
identifying and addressing workmanship and quality issues and that 100% oversight remains in 
place and will for the foreseeable future. 

02.03: Determine whether individuals performing quality-related activities are trained and 
certified where required. 

The team noted that the examinations were adequately performed by Shinko Inspection & 
Services Co., LTD., inspection personnel and that nondestructive examiners were qualified and 
certified to American Society of Non-destructive Testing, Recommended Practice for Personnel 
Qualification and Certification in NDT (ASNT-TC-1A). In addition, a sample of welder operator 
qualification records of various weld processes was reviewed. The team noted welders were 
qualified to ASME Section III NG-4000 (basket), NB-4000 (confinement boundary) and Section 
IX, as applicable. 

02.05: Determine whether Materials, components, and other equipment received by the 
fabricator meet DCSS design procurement specifications and that the procurement 
specifications conform to the design commitments and requirements contained in the 
SAR and, as applicable, the CoC or the site-specific license and TS. 

During the November 2012 inspection (Report No. 100412012-201) the team assessed SEC's 
control of purchased material including shell plate and weld wire. No concerns were noted. 

02.06: Determine whether DCSS components are being fabricated per approved QA and 
10 CFR Part 21 implementing procedures and fabrication specifications. 

Document Control and Records 

The team reviewed SEC's Document Control Procedure, QAP-6.1, Edition 3, Revision 0 and QA 
Records Control Procedure, QAP-17.1, Edition 3, Revision 0 and interviewed SEC's Quality 
Assurance Staff to determine the cognizance of the document and record control processes. 
The SEC Staff escorted the team to points of distribution for both production documents quality 
assurance documents. In turn, the team was escorted to the points of receipt and verified the 
procedural steps had been completed for distribution and records capture processes. In 
addition, the staff described the process steps in all locations for distribution and receipt, 
including current working documents used for fabri'cation. During the processes descriptions by 
SEC staff, the team observed that the SEC procedure for QA Records Control Procedure, QAP-
17.1, Edition 3, Revision 0, did not include direction for dual storage or prescribe a similar 
method for record protection. The team did note however that the SEC had two locations for 
records storage to provide dual storage. 

Fabrication Control 

The inspectors observed the insertion of basket 13 into DSC shelll 12 and verified the 
implementation of the procedural requirements in "Basket Installation Procedure," SEC-NDM-
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BIP-001 . Part of the bas1ket installation procedure allows for the heating of the DSC shell to 
expand the sheU to provide additional clearance to support basket insertion. The heating of the 
shell is accomplished with electrically heated and insulated thermal pads. The maximum 
temperature limit for heating the shell, identified in the procedure, is 371°C. The holding 
temperature for the shell as specified in the procedure was 150-250°C. Six thermo-couples 
were used to monitor the temperature of the shell during insertion to ensure that it stayed within 
the holding temperature range. The team questioned TN's technical basis for heating the shell 
in that TN determined that the she'" heating process was not detrimental to the material or 
structural integrity of the shell. The staff is assessing TN's thermal heating process to assure 
compliance with design and licensing requirements of the DSC system. 

The inspectors reviewed the calibration records of the thermo-couple material used to monitor 
the shell temperature during basket insertion. The inspectors found that the calibration range 
for the thermo-couple material was not calibrated within necessary limits and below the nominal 
temperature that was used for the holding temperature for the DSC shell heating (180°C). The 
fabricator (SEC) issued a corrective action report (CAH-NUHO-130228-01) and the impact of 
this deviation was determined to be minor. Corrective actions planned were reviewed by the 
NRC inspectors and found to be adequate. 

T est Control 

The inspectors observed the pressure test on 61 BTH, Type 1, shell assembly 15, which was 
implemented in accordance with the "Pressure Test Procedure," SEC-NDM-PTP-001, Rev. 8. 
The inspectors determined that the test was completed in accordance with the procedure. The 
inspectors also verified the in-calibration status of the three pressure gauges used for the test 
and reviewed the training records of the technician conducting the test to verify his qualification 
to perform the hydrostatic test procedure and that his qualification was current. The inspectors 
also reviewed the pressure test report and results from the pressure tests done on shell 
assemblies 11-14 against the requirements of the procedure, no concerns were identified. The 
inspectors also observed! the interaction of the SEC personnel conducting the test and 
representatives of the various organizations (Xcel, TN, KSL-K) performing 100% oversight 
implemented as corrective actions for earlier programmatic deficiencies. The inspectors noted 
that some of the oversight seem overly intrusive to the testing activities being conducted to the 
point of potentially creating confusion as to who was responsible and accountable for 
conducting the test and the resu'lts of the test. The team cautioned TN against this during the 
daily management briefings. 

The inspectors reviewed the helium leak test procedure for the DSC shell, SEC-NDM-HL TP-
001, Rev. 11 , and test results from helium leak tests conducted on 61 BTH DCS shen 
assemblies 14 and 15 The tests were done on February 22nd and 24th, respectively, before 
the NRC inspectors arrived on site. From the records of the tests, it appeared that the tests 
were conducted in accordance with the procedure and there were no concerns. The inspectors 
also reviewed the qualifications of the SEC helium leak test examiner for those test and verified 
that he was Level 1'1 certified in helium leak testing . 

The inspectors also reviewed the basket free path test (BFPT) procedure (SEC-NDM-BFP-001, 
Rev. 4). This procedure specifies that 3 BFPTs are required for the basket after it is assembled, 
two before it is inserted into the DSC shell and one after insertion. The inspectors determined 
that test had been implemented for the assembled basket before insertion in the DSC shell. 
However, the use of this test for basket certification is not done until after the basket is inserted 
into the shell. Therefore, the inspectors reviewed the records of BFPT performed before the 
inspection and observed the gauge (designated MEL-700-1) used for the test at its storage 
location. The inspectors then reviewed the calibration records for the gauge to verify that the 
date of calibration and dimensions were within those required in the procurement specification 
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from TN for the NUHOMS 61 BTH Type 1 & 2 DSC. The inspectors also reviewed the 
calibration records for the load cell (MEL-24) used for the BFPT and verified that it was in 
calibration for the tests that had been conducted before the inspection. 

Measuring & Test Equipment (M&TE) 

The inspectors toured the SEC M& TE calibration lab and interviewed personnel responsible for 
implementation of the control of the measuring and test equipment stored and calibrated there. 
Several pieces of stored M& TE were checked against their calibration sticker and the lab's 
calibration log to determine their calibration status. All were found to be within their calibration 
schedule. The location and status of several pieces of M&TE that were past their due date, as 
indicated on the calibration log, were verified to be off premises at an offsite calibration facility 
and were therefore segregated from the calibrated population of M& TE and not being used. 

Nonconforming Components 

The inspectors reviewed the requirements for the lidentification and segregation of non
conforming components for the 61 BTH DSCs as described in the SEC non-conforming items 
procedure and no concerns were identified. The implementation of the procedure was verified 
by inspecting the segregation area in the fabrication shop that SEC used for the non-conforming 
items. The inspectors determined that each non-conforming item was adequately tagged and 
that the non-conformance area was adequately demarcated and posted to prevent the 
inadvertent use of non-conforming items and materials for the fabrication of the 61 BTH DSCs. 

02.07: With regard to fabrication activities, determine whether the provisions of 10 CFR 
Part 21, have been implemented; personnel are familiar with the reporting requirements 
of 10 CFR Part 21; and compliance with 10 CFR 21.6, Posting requirements. 

All SEC nonconformance reports are transmitted to KSL-K and in turn sent to TN for approval 
for non-conforming items when dis positioned repair or use-as-is and assessed for 10 CFR 21 
reporting applicability. SEC's quality manager is responsible for ensuring posting of current 
copies of 10 CFR 21, Section 206 of the Energy Reorganization Act of 1974, and procedure 
SEC-NDM-DNR-001, "Reporting of Defects and Nonconformances." The team verified that the 
Part 21 requirements were in place by viewing the required postings which were conspicuously 
located in the fabrication shop. The team also noted that SEC's procedures, "Corrective Action 
Report," Edition 3, Revision 0 and "Nonconforming Control Procedure, Edition 3, Revision 0, 
required determination of whether a corrective action or a nonconforming condition was also 
reportable under the Part 21 requirements when a corrective action report or nonconformance 
report was evaluated for disposition. 

02.08a: With regard to quality assurance activities, determine whether the fabricator has 
been audited by either the licensee or CoC holder. 

The team noted that TN had performed an audit of KSL-K and SEC on June 28-30, 2010. In 
addition, the team reviewed numerous TN Fabrication Oversight Summary and Xcel's source 
surveillance reports of SEC hold and witness inspection activities as well as Xcel's source 
surveillance report performed at KSL-T in support of fabrication activities on shell DSC-16. The 
team noted both TN and Xcel as being proactive in identifying and addressing quality issues 
and that 100% oversight remains in place at SEC and will for the foreseeable future . Further, 
the level of Xcel and TN oversight is preventing any non-conforming product from being 
released and that activities are performed compliant to TN's fabrication specification, 
requirements documented in the Safety Analysis Report, and TN's Certificate of Compliance 
(Docket No. 72-1004) . 
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