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The Integrity Verification of Tube-end Sleeve by ECT
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ABSTRACT

Steam generator(S/G) tubes in pressurized water reactor (PWR’s) are subject to several types of degradation.
This degradation includes denting, pitting, intergranular attack(IGA), intergranular stress corrosion cracking(IGSCC),
fatigue, fretting and wear. Degradation can be derived from either the primary side(inside) or the secondary side(outside)
of the tube. Recent issue for tube degradation in domestic steam generator is the tube end cracking on seal weld
region. The seal weld region at the tube end and tube itself is regarded as a pressure boundary between the primary
side and the secondary side. One of the Westinghouse Model-F S/G has experienced tube end cracking and its
number of plugging approximately becomes to the operating limit up to 5% due to tube end cracking which was
reported as SAI/MAI(single/multiple axial indication) or SCI/MCI(Single/multiple circumferential indication) from
the results of eddy current testing. Eddy current mock-up test was carried out to determine the origin of cracking
whether it is from weld zone area or parent tube. This result was helpful to analyze crack location on ECT data.
Correct action on this problem was the installation of tube-end sleeve. Last year, after removing 340 installed plugs
from tubes, selected 269 tubes took tube-end sleeve installation. Tube-end sleeve brought pressure boundary from
parent tube to installed sleeve tube. Tube-end sleeve has the benefit of reducing outage period and increasing more
revenue than replacing S/G. This paper is provided to assist interest parties in effectively understanding this issue.
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Fig. 1 Degradation of SG tube
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Table 1 Repair process for tube-end sleeve installation

Classification Process

Cleaning & shrinking

Plug removal Pulling

Tube cleaning

Tube sizing

Pre & final milling

Tube-end sleeve g 0 install & fix. rolling (1%)

installation
Sleeve end welding
Sleeve final rolling (2")
NDT ET, VT, & PT for sleeve
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Table 2 Sleeve Specification
Length oD D
65mm 15.43mm | 13.49mm

Wall thick. | Material
0.97mm | Alloy 690
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Table 3 Items for Sleeve Verification
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Items for Sleeve Verification

Period

Correct location of the sleeve

Baseline

Completeness of expansion zones

Baseline

Correct location of expansion zones

Baseline

The integrity of the sleeve/tube assembly

ISI

Follow up the behavior of the parent
tube behind the sleeve

ISI

Fig. 4 Tube End Sleeve Standard Drawing
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Table 4 ECT Verification Results for Sleeve

Items for Sleeve Verification Results
Correct location of the sleeve Satisfied
Completeness of expansion zones Satisfied
Correct location of expansion zones Satisfied
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