PSRBT & BEE(L TSV bADER

Inspection Technologies for Reactor Internals of Aged Nuclear Power Plants
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The request of the inspection to reactor internals is increasing with application of the Japanese operation and
maintenance code to aged nuclear power plants. Toshiba has developed many outstanding under water
inspection technologies combined with ultrasonic testing (UT) techniques and remote operated vehicles
(ROVs) technologies. Water gap phased array UT technique is capable to apply to all internals including
complicated form part such as reactor bottom head penetration weldment. Laser-ultrasonic testing
(Laser-UT) technique is applied to the surface examination (crack detection and depth sizing) before
preventive maintenance. Moreover, newly developed ROVs realize to deliver the UT sensors and TV camera
accurately to the required position in reactor. The outline of inspection technologies for reactor internals and

their applications in nuclear power plants are described.

Keywords: Reactor internals, Stress corrosion cracking (SCC), Ultrasonic testing (UT), Phased array
ultrasonic testing, Laser-ultrasonic testing (Laser-UT), Remote operated vehicle (ROV)
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(b) Example of UT result

Fig.2 Application of phased array UT technique
to Shroud lower ring
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(a) Reflection mode (crack detection)
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(b) Transmission mode (crack depth measurement)
Fig.3 Schematic illustrations of Laser-UT
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(b) Crack detection

Fig.4 Example of Laser-UT results

(a) Compact optical head
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Fig.5 Crack depth measurement by Laser-UT
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Fig. 6 Flat-type ROV
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Fig.7 Compact-type ROV (TIS-30)
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Fig.8 Crawler-type ROV
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Water-jet Nozzle

Fig.9 Cleaning device using water-jet
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Device Unit

Fig. 10  Jet pump diffuser inner-surface inspection device

4. &

VAR, PRGN SR SN A TY, Heks
FHENHEA SN L 51270, @YRRE S FHEC XD,
SROEREET LN OB EMETT D Z EVnREE
1857, BT T 2 b DRV DR & REEZRD
72, EREEMNDEEOFN SR ONEIEE T £
TEHELIHOEEDNS,

RETH, 20X B —XEHFEZ. 5BHBIDE
R, &, LHEFAOREZTREE T 2RERM O
ZHEL, RTFOWHEETI > bOREERICFE LT
ElnEBZ TNV, '

5. $EH

[1] RPF M, KANRTFTHFEBEM G PR 16 FE
KNEF NFEBRRFIHRESTE] 2004, p.78-79

2] WGELEM. AAREYR 5B 1 FHGHERES
£ 2004, p.243247

B3] “HERGM, OAEBUERERS 15 8 BIBEFHIC
KDIFMHIEIHI S >R P L), 2001, p.131-134

(4] FHESREM, HAEMERERHS PR 13 FEES
ARSI ) 2001, p.12

(5] “FEFRAM, BAIERUERERS PR 13 FEE 1
B S L 2R ESR ) 2001

[6] &6 Ffth, BARREFERE 2 EFMHRESR (AR

[7] BREXEM, BAEERFAREE 24, Vol104 (No.991,
2001.6)

[8] M.Tamura et al., 13th International Conference of Nuclear
Engineering ICONE13-50141) (2005)

[9] iRk —ft, AARREEREE 2 GRS (R

[10] M.Shimamura, et al, "Underwater Remotely Operated
Vehicle for Core Shroud Inspection” 10™ Robotics &
System Mtg. Proceeding, Gainesville, Florida, March
2831, 2004 p183-190

[11] M Kimura et al., "Compact Visual Inspection Submersible
for NPP's" Proceedings of ANS Topical Meeting on
Robotics and Remote Systems, Monterey CA, Feb. 1995,
p25-31



