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XI. Thermo Fisher Scientific

1. Inspection Summary

A. Inspection Overview
1) Name of Supplier: Thermo Fisher Scientific (San Diego, USA)
2) Inspection Item: Safety-Related Excore Neutron Flux Monitoring Systems for
Shin-Hanul Nuclear Power Plant Units 1 and 2 (hereinafter referred to as
“Shin-Hanul Units 1 and 27)

3) Inspection Period: 21 ~ 25 August, 2017 (Monday to Friday, 5 days)

B. Inspection Details
Thermo Fisher Scientific (hereinafter referred to as “TFS”) is a supplier that designs
and manufactures safety-related Excore Neutron Flux Monitoring Systems(hereinafter
referred to as “ENFMS”) for use in Shin-Hanul Units 1 and 2.

In accordance with Article 16 (Inspection) of the Korean Nuclear Safety Act and
Article 31-2 (Inspection of Suppliers, etc.) of the Enforcement Decree, the inspection
team from Korea Institute of Nuclear Safety (hereinafter referred to as “KINS
Inspection Team”) inspected whether the design and manufacture of safety-related
ENFMS to be supplied by TFS comply with the criteria prescribed in Article 11
(Standards for Permit) of the Korean Nuclear Safety Act.

2. Inspection Findings

A. Conclusion

The KINS inspection team reviewed TFS’s procedures for and implementation of
quality activities associated with the design, manufacture and testing of safety-related
ENFMS for use in Shin-Hanul Units 1 and 2. In addition, the KINS inspection team
reviewed relevant test control procedures, equipment qualification and commercial-grade
dedication(CGD) and witnesses a sample of test activities affecting the quality of
module tests that were conducted during the inspection period. Moreover, the KINS
inspection team evaluated any design difference between ENFMS installed at Shin-Kori
Units 3 and 4 and ENFMS for use in Shin-Hanul Units 1 and 2.

As a result of the inspection, the KINS inspection team concluded that TFS has
established relevant programs to implement quality activities in accordance with
regulatory requirements and pertinent standards. The KINS inspection team
ascertained that TFS has adequately implemented quality activities regarding the
design, manufacture and testing of safety-related ENFMS for use in Shin-Hanul Units 1
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and 2.

However, one inspection finding and one recommendation were identified concerning
test control. The KINS inspection team found that some tests were conducted by a
personnel who has not passed the eye test, Ishihara colour blind test, specified in
TFS QP2.02.002. Accordingly, the supplier shall verify the adequacy of test results
performed by the aforementioned unqualified test technician and take corrective
actions and measures concerning similar cases so as to prevent any recurrence of
such. In addition, the KINS inspection team sampled functional test procedures and
test results and test results for verification as required by ASME NQA-1. It was
found that equipment used in an actual test was not specified in the test
procedures. However, the inspector did not consider the test results to be of an
issue since the function of the equipment used in the actual test was the same as
that of the equipment described in the procedure. Accordingly, one recommendation
has been issued to improve the “Test Procedure” so that the equipment used in the
actual test can be specified in the procedure.

B. Findings and Recommendations

1) Findings (1)

Control

Number Title Finding Details

According to Quality Procedure 2.02.002, a test
technician shall pass an initial eye examination.
However, tests listed below were performed by
an unqualified personnel who did not pass the
eye examination. (Ishihara colour blind test)

Performing the test | Test Procedure 042203(Rev.A) Amplifier

17-02-069 | by the unqualified | Assembly

test technician - Test Procedure 042204(Rev.B) Distribution
Assembly

- Test Procedure 042237(Rev.B) Signal
Assembly

- Test Procedure 042229(Rev.B) Fan&Fiber
Optic Drawer Assembly
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2) Recommendations (1)

Control
Number

Title

Deficiency and Recommendation

17-02-021

Recommendation to
describe all test
equipment in the
test procedure

Measuring and Test Equipment(M&TE) used for

each test item shall be specified in the Test

Procedure(TP). However, some unspecified

M&TE were used for the following tests. It is

recommended that all M&TE used for each test

item be specified in the TP.

- Test Procedure 042204(Rev.B) Distribution
Assembly

- Test Procedure 042237(Rev.B) Signal
Assembly

- Test Procedure 042229(Rev.B) Fan&Fiber

Optic Drawer Assembly
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XIX. Sempell

1. Inspection Summary

A. Inspection Overview
1) Name of Supplier: Sempell GmbH (Korschenbroich, Germany)
2) Inspection Item: Pilot Operated Safety Relief Valves for Shin-Hanul Nuclear
Power Plant Units 1 and 2 (hereinafter referred to as ‘Shin-Hanul Units 1 and
2)
3) Inspection Period: 6 ~ 10 November, 2017 (Monday to Friday, 5 days)

B. Inspection Details

Sempell GmbH (hereinafter referred to as ‘Sempell’) is a supplier that designs and
manufactures Pilot Operated Safety Relief Valve(hereinafter referred to as ‘POSRV’)s
for use in Shin-Hanul Units 1 and 2. POSRVs perform the overpressure protection
function and the rapid depressurization function for the Reactor Coolant System(RCS).

In accordance with Article 16 (Inspection) of the Korean Nuclear Safety Act and
Article 31-2 (Inspection of Suppliers, etc.) of the Enforcement Decree, the inspection
team from Korea Institute of Nuclear Safety (hereinafter referred to as ‘Inspection
Team) inspected whether the design and manufacture of POSRV to be supplied by
Sempell comply with the criteria prescribed in Article 11 (Standards for Permit) of the
Korean Nuclear Safety Act.

2. Inspection Findings

A. Conclusion

The Inspection Team reviewed Sempell’'s procedures for and implementation of
quality activities associated with the design, manufacture and performance testing of
POSRV for use in Shin-Hanul Units 1 and 2. In addition, the Inspection Team
reviewed relevant quality assurance records related to the design, fabrication,
procurement, Commercial-Grade Dedication(CGD) and Factory Acceptance Test(FAT),
etc. In addition to these reviews, the Inspection Team witnessed hydrostatic test for
POSRYV during the inspection period.

As a result of the inspection, two inspection findings were identified concerning test
control. The Inspection Team found that Sempell does not maintain the calibration
records performed before and after the FAT tests. As ASME PTC 25-2001, Part Il
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Article 6.8 requires that instrument calibration records shall be included in the test
report for an independent verification of the test results, it was verified that a
deviation exists between the ASME PTC Codes and Sempell’'s practices on
maintenance of instrumental calibration records. Accordingly, one inspection finding
has been issued to improve Sempell's calibration record management system. In
addition, the Inspection Team reviewed the FAT reports for verification as required
by ASME PTC 25-2001, Part Il Section 6. It was found that the FAT reports for
Shin-Hanul Unit 1 and 2 POSRV tested by Sempell does not contain some code
required data including computed results corrected for instrument calibrations, inlet
and outlet connection sizes, etc. Accordingly, additional inspection finding has been
issued to revise Sempell's POSRYV test report forms in the test procedure.

B. Findings and Recommendations

1) Findings (2)

Control

Number Title Finding Details
ASME PTC 25-2001 Part Il Article 6.8 requires
that POSRVs test report shall include instrument
Inadvertent calibration records in order to make an
'\';:a verten t of independent verification of the report results.
anagement o Additionally, Sempell’'s Test procedure Article 7.4
Instrument . .
17-02-093 | Calibration R q requires that pressure sensors used in the test
e alibration recor shall be calibrated before and after POSRVs
Measured in
product tests.
POSRVs

However, it was confirmed that Sempell does
not manage the instrument calibration records
measured before and after POSRVs production
tests.

Performance Test

ASME PTC 25-2001 Part Il Section 6 requires
that the essential data shall be prepared in the
test summary report form. However, it was
noted that Sempell’s test reports for Shin Hanul
Using Inappropriate | pOSRVs didn’t include some data required by

Test Report Form | the ASME PTC 25-2001 as follows:
17-02-094 | ¢ boSRY

- Computed Results corrected for instrument
Performance Test

calibrations
- Inlet and outlet connection sizes
- Person conducting test
- Ratio of throat diameter to the diameter of
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Control

Number Title Finding Details

the inlet opening
- Actual discharge area

2) Recommendations : N/A
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