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A Research on the Localization of Safety Related Safety Valves
with Micro Pressure in Auxiliary Feed Water Tank of Nuclear
Power Plant
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ABSTRACT

When excessive pressure is generated in the auxiliary feed water tank for the nuclear power plant, a safety valve shall be
installed to discharge the pressure. This study is about the design, manufacture, and verification of the micro pressure safety
related safety valves. A valve for the study was designed to have a natural frequency of more than 33 Hz and to satisfy the
seismic coefficient for the installation location. In order to satisfy micro set pressure, a study has been conducted by optimizing
the material and manufacturing of the valve seat. In addition, the operability and the capacity of the valve was verified by
certification of ASME QME-1 and ASME NBBI, which are essential requirements for the safety related safety valves. It is
expected that domestic nuclear power industry technology will develop through localization of micro set pressure safety related

safety valves.
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o] WiE = AR A1 2F AR o] obd DN150 o|5te] FUgh Size (DN) 8 “(DN200)

Al gt WEE Fote] Q1F-S st itk Table 1 Fluid Water

o] el 247} Zro] L iAF B L o} 2o ofg Set Pressure 0.179 kg/em®

sfol= 25 = e AYE BEZ SfollA sl 23 Accumulation 0.070 kgfom*
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Fig. 1 Safety Valve Design
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Fig. 2 Safety Valve Design development
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Table 2 Fabrication Standard
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Table 3 ASME QME-1 Qualification Test

Item Disk Seat Body Seat
Straightness(2] Al &) 3/1000 3/1000
Oblateness(H % =) 2/1000 2/1000
Surface roughness(Z5=) 0.001 0.001
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3.1.1 Pretest Inspection Test (Baseline)
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No. Test Sequence

Pretest Inspection
(ASME QME-1, QVP-7331.3)

Performance and leakage (baseline)

2
(ASME QME-1, QVP-7363.3)

3 Fundamental frequency determination
(ASME QME-1, QVP-7340.3)

4 Seismic Test

(ASME QME-1, QVP-7380.3)

End-Loading Test (Discharge-pipe and reaction-loading
5 qualification test)
(ASME QME-1, QVP-7370.3)

Combined seismic and end-loading test

6 (ASME QME-1, QVP-7383.3)

7 External Environmental Effects Test
(ASME QME-1, QVP-7393.3)

g Thermal Effects Test
(ASME QME-1, QVP-7394.3)

9 Performance and leakage (final)

(ASME QME-1, QVP-7363.3)

Fig. 3 Seismic Test

3.1.4 Seismic Test
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3.1.6 Combined Seismic and End—Loading Test
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Fig. 4 End—Loading Test
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PNS No. :J237B-TR-A01-02 Rev.2
Report No.: SQRT-21-HAN-002 Rev.2

ASME QME-1
FUNCTIONAL QUALIFICATION TEST REPORT

FOR
Korea Hydro & Nuclear Power Co.Ltd

Han-Ul Nuclear Power Plant, Units 1&2

Class 150 8”, Safety Relief Valve

Customer : Korea Hydro & Nuclear Power Co.Ltd
Project Name : Han-Ul Nuclear Power Plant, Units 182
Quality Class : Q (Active)

Design Specification : 9-184-12378

SQT No. : 5QT-2110-003

[ S Samshin Limited |

Fig. 5 Functional Qualification Test Report
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Table 4 ASME NBBI Scale Model Test Result

Test Valve Size. DN25 DN50 DN100
0.141 0.141 0.246
Set Pressure(kg.cm®) 0.281 0.211 0.281
0.422 0.281 0.422
0.039 0.083 0.165
Full Litf(mm) 0.039 0.083 0.165
0.039 0.083 0.165
0.670 ]
0.660 él -
0.650
0.640
Coefficient 0.630 -+%5Coef.coa
o 5% Coef.
0.610
0.600
0590
0 5 10
Test Sequence

Fig. 6 Scale Model Test Valve Rated Coefficient

Table 5 ASME NBBI Result

Test Valve No. 150SRV08-1 150SRV08-2
Set Pressure(kg.cm®) 0.190 0.183
Full Litf(mm) 84 83
Reseat Pressure(kg.cm?) 0.183 0.183
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SCOPE OF CERTIFICATION
Valve Type: 150SRV08-1, 150SRV08-2

Organization Type: M:

Certified Rating Value: Capacity = 411 GPM
Size: 8x 6
Set Pressure: 2.54 psig
Blowdown Characteristic: Fixed

Certification Expiration Date: Upon Shipment of
Production Valves

Sincerely,

Thomas P. Beirne, P. E.
Technical Manager, Pressure Relief Laboratory

Reference Test Numbers: NB Test Lab: 60064W through 60070W, 60096W and 60097W.
Attachment: Provisional test summary

File: 231018 SAL-M58070 Provpass

Fig. 7 ASME NBBI Capacity Certification
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