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Maintenance and Inspection Technologies for Shorter Outage
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A newly developed in-vessel visual inspection (IVVI) device designed to improve the quality of visual
inspection in Boiling Water Reactors (BWRs) while providing significant critical path savings during
refueling outages. And Super Resolution Visual Testing (VT) system enhances the inspection image
resolution. The system assists the examiners under the condition of relatively faster scanning speed and
longer work distance. The effectiveness of the time saving was qualified by the resolution testing with

VT-1 characters.

Keywords: In-Vessel Visual Inspection, Delivery Tool, Image Processing

1. ¥E

75 bREE M DD, EHREO TSN
RHENTWD, —HT, BFARET T2 MbiT
LGB REINES (SCC) DHEEBEHOFRAE K UHE
R, FMEHEOEAITHEN, 772 hOoRE,
WE, BEICRD2AMISE> TS, INSHE
L5 HERSTEREZRESEIC, B TEIT I 27291213,
DUFANEEENITL, OFEFIEETLNEBRTE
IR WERNDIEREALE, @ZNLNDIET UFHILT
HbEBTELERIIHBTILERDH D, LT, Z
NS OEES. JUFHIVEEZEBEL T, 2Nl
DOEEEMEIZTH LW D ICHITIEEZFIET 5
ZENEBEERDL, £, IN6OHEIN/-HLD
EEZEHITZ20DMD TEEZROMAATH S,

Z T ARETIE, FEKREFFBWR)EIT O
FNTESEDIMATEZEILDELD # 5 & L T, Westinghouse

FETHMBICHREIN, INETRET Fig. 1 1TRT X

Yy MRUT FOLATLA (CS) BE LW
7= R TR E 1B 8 RPV) N O FF N HEY) O B HIR A
(VT) ICHA INTE7RBI T BRI ELEE 2n
FTEEHIZ, AR, VI O/ 7O AR 2REES
X BHIEZBNT, FiEE 2N S ST, BgEDE
DHRTE. RESNIZBBEONITITIE R TE 5 MR HRE
BHERES AT LERET 5,

A S5 T RRBA, T 235-8523 RAIR A% 7 X HT A2 HIHT 8,
A2t ®FE groooorvy sy — &
045-770-2165, e-mail: yasuhiro.yuguchi@toshiba.co.jp

2. M EARERE

MKIZBWTIE, PN EDFNRETER,
FEHRETEDEMREOD, MEKBREDFNIEE S
WTTION TN D, OB HRREEEIL,
Double Up Inspection Tool™d & W& DUITH D4 FF T,
k[ Westinghouse #t TBRR MG ICBHERE SN/ D TH
%, BREITIE. COEBORKY. PR, EHEEZR
H9 5,

2.1 5

ZO%EEL, RERGFEMNEY 2y MR, CSE
BLORKAN—T v EWo IR IEBNETEE I HE A
FENZREAEEY RO 250 R EFRAHIO CS
AIN—T¥ LT, adgu REREREINZL—IV
W T2AETT5REMEYA MY Ea b —
Y THRINTWS, FRICEEZHZER. NEOK
BHATICLDEEERO T, TREBRIETHERR
HEEERTDHIENTES, (Fig. 1 M)

D=8, FHNEBEHROBREIL. L7 L HFE LI
BV DBLERL  BADEBIEE THREZ ML .
VT 2179, £/-. L—IVEFERATHIEICE- T, &
25 RBE I REEER EOROFERN sk OFERN
EEEMITUTHEXRZITOIZENTES,

- 313 —



DUIT™ tool.

Fig. 1
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Fig.2 Effectiveness of DUIT™
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Table 1 Field Experience

NPP Site Year Critical Time Saving
Brunswick 2004 66 hours

Brunswick 2006 72 hours

Nine Mile Point | 2006 60 hours

Brunswick 2007 Off Critical
Columbia 2007 Off Critical
Brunswick 2008 Off Critical
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Fig.3  Principal of Super Resolution
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Fig.4  Test configuration
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Fig.5  Super Resolution of VT-1 Characters
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Fig.6  Super Resolution of VI-1 Characters
(Scanning Speed: 10 mm/s )
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Fig.7  Super Resolution of VT-1 Characters
(Work Distance: 20 mm )
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