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Demonstration System in Korea

Yongsik Kim", Byungﬁk‘Yooﬂkand Seunghan Yangw

(Received 21 May 2014, Revised 12 June 2014, Accepted 8 July 2014)

ABSTRACT

There were many flaw issues of reactor vessel head penetration in USA fleets. USNRC issued 10CFR50.55a to
implement reactor vessel head penetration ultrasonic examination performance demonstration(PD) in US for
enhancement of inspection reliability. After September 2009, all US utilities inspected their RVHP with PD qualified
system. Korea Hydro and Nuclear Power Company(KHNP) have developed reactor vessel head penetration
performance demonstration system for ultrasonic test to apply for pressurized light-water reactor power plants in
accordance with 10CFR50.55a since September 2011. RVHP configuration surveying and analysis, code requirement
analysis, and performance demonstration specimen design were performed up to this day. Fingerprinting of
manufactured specimen, development of test data management program, development of operation procedure, input of
flawed data, and development of final report will be performed for the next step. This paper describes the
development status of the performance demonstration system for reactor vessel head penetration ultrasonic
examination in Korea.
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Acceptance Criteria
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Table 2 Depth distribution of flaw

% Wall Thickness Number of Flaw
10 ~ 30% 20%
31 ~ 50% 20%
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Table 3 RVHP tube configuration range
RVHP dimension

Rector type OD ID Thick-ness Materials
(inch) (inch) (inch)
Westing- 4000 5750 06250 .
house
Frama- M4102
tome 4.000 2.750 0.6250 (NCISFo)
OPR1000
APRI400 | 4753 | 2728 | 10125 | SB-166

Table 4 PD range of RVHP tube dimension

Ra Minimum Maximum

nee (inch) (inch)

Thickness 0.625 1.0125

Outside dimeter 4 4.753
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Fig. 1 Verifying specimen set requirements
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Table 5 KPD RPVH sample matrix

Thickness Center Middle Outer

811X 812X 813X
0.625"

821X 822X 823X

1.0125" 831X 832X 833X

1.0110" 841X 842X 843X
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KPD SAMPLE CONFIGURATION
Tube dimension Vessel Plate Dimension
D 1D oD Wwall Length ble F Thi Thi Diameter|
A B C D E G H 1 Material
Type inch |mm| inch | mm | inch |mm|inch| mm| inch | mm | deg |inch| mm|inch|mm|inch|mm -
811X Generic/CRDM 2750|699 4000 | 1016 [0.6250|159| 18 | 457 | 5290 |1334| O [ 65| 165| €5 [165| 10 [254
812X Generic/CRDM 2750 | 699 | 4000 | 1016 [06250|159| 18 | 457 | 7282 | 185 | 32 | 90 | 229 | 35 [889| 10 [254 | Aloy 600
813X Generic/CRDM 2750 | €99 | 4000 | 1016 [06250| 159 | 18 | 457 | 8872 |2253| 46 |1L15| 92| 23 [584| 10 [ 254
21X Generic/CRDM 2750 | €99 | 4000 | 1016 [0.6250|159| 18 [ 457 | €254 |1588| 0 | 60 | 152| €0 | 152 10 |2
82X Generic/CROM 2.750 | €9.9 | 4000 | 1016 [0.6250|159| 18 | 457 | 7283 | 185 | 15 | 69 | 175 | 44 | 112 10 [254 | Alloy €30
823X Generic/CROM 2.750 | €9.9 | 4000 | 1016 [0.6250|159| 18 | 457 | 9.154 |2325]| 46 [111]| 82| 15 381 10 | 254
81X Generic/CROM 2728|693 | 4753 [120.726 [1.0125| 257 | 18 | 457 | sess [1513] o [ 81 | 06| 81 |206| 10 [ 254
832X Generic/RDM 2728 | 653 | 2753 | 120726 | 10125 [ 257 | 18 | &7 [ 10072 | 28] a1 | 121 27 | 25 [ 132 10 |57 Aoy &0
833X Generic/RDM 2728|693 | 4753 [120.726[1.0125 | 257 | 18 | 457 | 12237 |3108] s¢ | 164|417 | 34 |864| 10 | 254
81X Generic/RDM 2728 [ 693 4753 [120726 10125257 18 [ 457 | 5228 [1328] o [t [ 31| a1 [231] 10 [254
242X Generic/ROM 2728 | 693 4750 [ 12065 [10110[257] 18 [ 457 | 7580 [1925] 26 [110]| 779 €7 [170] 10 [254] Aoy €30
243X Genenc/CRDM 2728 | 693 | a75p | 12065 | 10110 | 257 | 18 | 457 | 12483 |3171| 56 |18.1 | %0 | 43 |124| 10 | 254
Fig. 4 Dimension of specimen
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Fig. 5 Design drawing of RVHP specimen(example)
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