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-4.13 STEAM GENERATOR TUBE INSERVICE SURVEILLANCE

Aniplicability 

Applies to inservice surveillance of the steam generator tubes.  

Obiective 

To assure the continued integrity of the-steam generator tubes that are a part of 

the primary coolant pressure boundary.  

Sipecifications 

Steam generator tubes shall be determined operable by the following inspection 

program and corrective measures.  

A. INSPECTION REQUIREMENTS 

* 1. Definitions 

a. Imiperfection is a deviation from the dimension, finish, or contour 

required by drawing or specification.  

b. Deformation is a deviation from the initial circular cross-section 

of the tubing. Deformation includes the deviation from the initial 

circular cross-section known as denting.  

C. Degradation means service-induced cracking, wastage, pitting, wear 

or corrosion (i.e., service-induced imperfections).  

d. Dearaded Tube is a tube, or sleeved tube, that contains 

imperfections caused by degradation large enough to be reliably 

detected by eddy current inspection. This is considered to be 20% 

dearadat ion.
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e. % Degradation is an estimated % of the tube or sleeve wall thickness 

affected or removed by degradation.  

f. Defect is a degradation of such severity that it exceeds the 

pluggaing limit. A tube or sleeve containing a defect is defective.  

g. Plugging Limit is the degradation depth at or beyond which the tube 

must be plugged or repaired.  

h. Hot-Leg Tube Examination is an examination of the hot-leg side tube 

length. This shall include the length from the point of entry at 

the hot-leg tube sheet around the U-bend to the top support of the 

cold leg.  

i. Cold-Leg Tube Examination is an examination of the cold-leg side 

tube length. This shall include the tube length between the top 

support of the cold leg and the face of the cold-leg tube sheet.  

j. F* Distance is the distance of the expanded portion of a tube which 

provides a sufficient length of undegraded tube expansion to resist 

pullout of the tube from the tubesheet. The F* distance is equal to 

1.25 inches and is measured down from the bottom of the roll 

transition.  

k. F* Tube is a tube: 

a) With degradation equal to or greater than 40% below the F* 

distance, and b) which has no indication of degradation within the 

F* distance, and c) that remains in service.  

1. Sleeving refers to tube repair achieved by laser welded sleeving, as, 

described by Westinghouse Report WCAP-13583 and 13088. Sleeving is 

used to maintain a tube in service or return a previously plugged 

tube to service.
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C. The second and third sample inspections in Table 4.13-1 may be 

limited to the partial tube inspection only, concentrating on 

tubes in the areas of the tube sheet array and on the portion 

of the tube where tubes with imperfections were found.  

2. Degradation Caused by Denting 

a. Additional examinations, for degradation caused by denting, 

shall be performed as described in the most recent steam 

generator examination program approved by the NRC.  

B. ACCEPTANCE CRITERIA AND CORRECTIVE ACTION 

1. Tubes shall be considered acceptable for continued service if: 

a. depth of degradation is less than: 

- 40% of the tube wall thickness, or 

- 23% of the sleeve wall thickness 

AND 

b. the tube will permit passage of a 0.540" diameter probe and the 

strain in the tube wall (if measured) is less than the tensile 

strain criterion as specified in the approved examination program, 

or the tube will permit passage of a 0.610" diameter probe in the 

absence of strain measurement.  

C. the tube is an F* tube and meets a. and b. above the F* region.  

2. Tubes or sleeves that are not considered acceptable for continued service 

shall be plugged or repaired.
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