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Subject: Response to Request for Additional Information - Proposed Amendment 
to Technical Specifications Regarding Steam Generator Tube Inservice 
Inspection Frequency 

Reference: 1) Con Edison Letter to USNRC dated December 7, 1998 entitled 
"Proposed Amendment to Technical Specifications Regarding 
Steam Generator Tube Inservice Inspection Frequency" 

2) USNRC Letter to Con Edison dated May 5, 1999 entitled 
"Request For Additional Information - Regarding Indian Point 
Nuclear Generating Unit 2 Steam Generator Inspection Interval 
One-Time Extension (TAC No. MA4526)" 

By letter dated December 7, 1998, Consolidated Edison Company of New York, 
Inc. (Con Edison) submitted a proposed amendment to the Indian Point Unit No. 2 
(IP-2) Technical Specifications that would permit a one-time extension of the steam 
generator tube inservice inspection interval for fuel cycle 14. This amendment 
would be a one-time change to the 24 calendar month steam generator inspection 
period for IP-2 

On May 4, 1999, Con Edison and NRC personnel discussed areas where additional 
information was needed in order to assist the staff in its review of the proposed 
amendment request. As a result of the discussion, a list of requested additional 
information was transmitted to Con Edison via Reference 2. Pursuant to 10 CFR 
50.54(f), this letter and attachments provide the response of Con Edison to NRC's 
request for additional information dated May 5, 1999. Attachment 1 to this letter 
contains the requested information. Attachment 2 provides additional proposed 
pages for Technical Specification Sections 4.13A.2.e, 4.13A.4.2.a, and 4.13 Basis 
that support this amendment. Con Edison has evaluated this additional information 
and determined that it does not invalidate the original no significant hazards 
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The steam generator tube inspections that this amendment would extend become due on June 13, 
1999. Therefore it is requested that this proposed amendment receive an expedited review.  

No new regulatory commitments are being made by Con Edison in this correspondence.  

Should you have any questions regarding this matter, please contact Mr. John McCann, 
Manager, Nuclear Safety and Licensing.  

Very truly ours 

Subscribed and sw n to 
before me thisl t ay c 
of May 1999 

Notary Public 
KARENL. LAICASTE-R 

Notary Public, S~r N -v York 
No, b6'L443 'Sq 

Qualified Inft ;' ;h. c -- 1 .~ County 
Term Expires q1l~eqq 
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ATTACHMENT 1

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION 
REVIEW OF TECHNICAL SPECIFICATIONS AMENDMENT REGARDING 

A ONE-TIME SG INSPECTION INTERVAL EXTENSION 

CONSOLIDATED EDISON COMPANY OF NEW YORK, INC.  
INDIAN POINT UNIT NO. 2 

DOCKET NO. 50-247 
MAY 1999



Question 1

For each degradation mechanism, please provide a general description of the operational 
assessment methodology used to ensure that SG tube integrity will be maintained for the entire 
fuel cycle (cycle 14). The description should include an explanation of the predictive 
methodology, flaw growth rates, and NDE uncertainty used to determine structural and accident 
leakage integrity.  

Response 

The degradation mechanisms that were evaluated for the conditional monitoring assessment 
following Cycle 13, leading to the operational assessment for the upcoming Cycle 14 are 
summarized below.  

Pitting Above Top-of Tubesheet 

The majority of freespan indications detected at Indian Point 2 have been due to pitting attack on 
the tube OD in the sludge pile region. The pit indications observed at BOC 13 were judged to be 
normal for IP-2 and to not represent either a burst or leakage potential. Tubes which exhibited 
numerical % depth bobbin calls or "PIT" based on +Point characterization were reviewed to 
determine the relative severity of the indications. Where possible, +Point voltages were 
compared with the bobbin % and voltage values, since the bobbin technique is qualified for 
depth estimation under EPRI's Appendix H criteria.  

The maximum indicated pitting depth of 45% found in 1997 will not challenge the tube 
structural or leakage integrity. Similarly, sludge pile pitting would not be expected to represent a 
burst or steam line break leakage potential at EOC 14, since the reported maximum lengths and 
depths were well below the in-situ burst screening threshold parameters. While specific growth 
rate analyses of pit indications at IP-2 were not performed for BOC 13, historical information 
suggests that the average growth characteristics of pits are less than 10% through-wall per cycle.  
For pit indications to represent a challenge to structural or leakage integrity, the pit diameter 
must approach 0.3 to 0.4 inch, and depths must approach the 80% range. Bobbin voltages of 
such indications would exceed 10 volts. The 60% deep, 0. 187 inch diameter flat bottom hole of 
the ASME standard yields a voltage of about 4 volts. The non-degraded tube material 
surrounding the pit acts to significantly reinforce the degradation, and prevents tearing of the 
base metal. Based on historical data, typical pit diameters are expected to be about 0. 10 to 0. 15 
inch. The expected failure mode of a postulated pit indication would be rupture of the degraded 
tube material in the pit region in an axial mode. This opening is expected to be blunted by the 
non-degraded tube material surrounding the pit.  

The 45% depth for R35 C19 SG23 was the production call recorded using the bobbin coil from 
the Cecco-5/bobbin combination probe, with a reported voltage of 0.52 volts. The bobbin coil 
signal from the combination Cecco-5/bobbin probe was used for pit sizing in 1997. Historical 
review of the eddy current data reports shows that the 1995 depth of the pit indication on R35 
C 19 SG23 was 34% through-wall, 0.43 volts, using the combination Cecco-5/bobbin probe and 
27% through-wall, 0.40 volts, using the standard bobbin. The bobbin coils on the combination



Cecco-5/bobbin probe and the standard bobbin are the same, and the 7% difference in through
wall depth i's within limits of probe repeatability and part of the NDE uncertainty. This implies a 
depth growth of 11I% through-wall, and 0. 11 volts voltage growth using the combination Cecco
5/bobbin probe, and 18% through-wall using the combination Cecco-5/bobbin probe from 1997 
and standard bobbin from 1995. The 41% depth call for R31 C15 SG24 in 1997 was recorded 
using the bobbin coil from the combination Cecco-5/bobbin probe, with a reported voltage of 
1. 12 volts. In 1997, the, standard bobbin depth was 22%, with a 1.00 volt response. Historical 
review of the eddy current data reports shows that the 1995 bobbin depth of the pit indication on 
R3 1 C 15 SG24 was 33% through-wall, with a voltage of 0.66 volts using the standard bobbin 
probe. The combination Cecco-5/bobbin probe was not used on this tube in 1995. This implies 
a growth of 8% or (-) 11%, and voltage growth of 0.46 volts or 0.34 volts, dependent upon the 
probe. The 1993 standard bobbin depth of the pit indication on R3 1 C 15 was 32%, with a 
voltage of 0.26 volts.  

ODSCC (Outside Diameter Stress Corrosion Cracking) Above Top of Tubesheet (Sludge Pile) 

ODSCC in the sludge pile was detected for the first time in the 1997 inspection. Comparisons of 
1997 and 1995 bobbin data suggest that significant change had occurred, since in 1995 only one 
tube exhibited a signal similar to those observed in 1997. The 1997 indication production eddy 
current data for the +Point probe was G.71 volt with a 48% maximum depth and a 0.54 inch 
length. In-situ pressure testing at a maximum pressure of 5075 psi (equivalent to approx. 4613 
psi at operating temperature) did not result in burst or leakage. -Other OD sludge pile indications 
were detected but did not meet more than one of the screening parameters. Recent +Point depth 
sizing evaluations performed by Westinghouse for axial ODSCC indicate that flaw average depth 
standard deviation measurement error is about 10% through-wall. A 20% measurement 
uncertainty allowance is provided in the in-situ screening parameters.* 

Based on +Point depth profile analysis, the maximum voltage was reported as 0.58 volts, the 
maximum depth was reported as 69%, average depth as 48% and length as 0.55 inch. The 
calculated burst pressure based on the depth profile input and lower tolerance limit (LTL) 
material property values was 6126 psi at operating conditions. Therefore, a 1536 psi margin 
against the 3AP structural capability requirement of 4590 psi for Indian Point 2 was provided for 
this flaw at EOC 12. The indication on this represented the limiting sludge pile ODSCC 
indication. It should be noted that the average depth from profiling did not exceed the screening 
criteria for in-situ testing.  

This indication was not +Point inspected in 1995, but was inspected using Cecco-5. In 1997, it 
represented the limiting indication. Average depth detection thresholds for axial ODSCC are in 
the range of 20% to 30% through-wall [Probability of Detection (POD) about 0.2 to 0.5] for both 
the Cecco-5 and +Point, therefore, assuming the +Point depth profile to be accurate, the growth 
in average depth for Cycle 13 is bounded by about 18% to 28% for sludge pile ODSCC 
indications. Since all detected indications were repaired, the modest growth would lead to 
acceptable BOC structural integrity even if 40% to 50% average depth indications were not 
detected.



While ODSCC in the sludge pile region is a new mechanism at Indian Point 2, the 22 indications 
detected represent 0. 17% of the total tube population. Therefore, based upon the observed 
sludge pile flaw eddy current characteristics at IP-2 and in-situ testing results, from more 
limiting flaws at similar plants, it can be concluded that this corrosion mechanism would not 
represent either a burst or steam line break leakage potential at EOC 14.  

ODSCC in Tubesheet Crevice 

During the 1997 inspection, there were several ODSCC tubesheet crevice indications. The 
condition monitoring assessment methodology used concluded that the tubesheet crevice 
ODSCC detected at EOC 13 would not have contributed to primary to secondary leakage during 
a postulated steam line break event. The indications were characterized with the +Point probe.  
The indication with the largest +Point indication was in-situ pressure tested, as well as the three 
others that exceeded the screening parameters. The burst screening parameters were based on 1) 
crack voltage, critical or threshold, 2) maximum depth, and 3) depth profiling. The characterized 
indication lengths, based on depth profiling ranged from 5.02 to 6.70 inches. The four tested 
tubes showed no evidence of leakage. The tubes were tested at a nominal cold pressure of 2900 
psi (which is equivalent to approx. 2636 psi at operating temperature).  

The four ODSCC crevice indications in-situ tested at BOC 13 ranged in maximum voltage from 
1. 18 to 3.64 volts (by +Point). No leakage was detected at 2900 psi. Axial ODSCC indications 
within the crevice are restrained from burst by the presence of the tubesheet, and therefore 
represent only a leakage potential. As the most limiting indications at EOC 13 were successfully 
tested without leakage, it is highly unlikely that leakage would occur at BOC 14.  

Since no changes are anticipated in the operating temperatures for Cycle 14, and the anticipated 
cycle length is approximately 7% longer compared to Cycle 13, a more extensive crevice 
degradation condition is not anticipated. During the cold shutdown period, the cold shutdown 
metal temperatures would not contribute to degradation of the tubing.  

Roll Transition PWSCC (Primar Water Stress Corrosion Cracking) 

An approximately 2 inch long tube indication located in the original hard roll region was in-situ 
tested. The indication was leak tested to show that indications typically reroll repaired did not 
represent a leakage potential at EOC 13 conditions. The indication was characterized with a 
combination bobbinlRPC probe. No leakage was detected. The testing was done with a 
maximum pressure of 2900 psi (which is equivalent to approx. 2636 psi at operating 
temperature).  

In addition, the largest number of indications were detected in the original roll expanded regions.  
These indications were located below the additional F* reroll expansion repair, as such, these 
indications do not represent a leakage potential under any condition since the sound roll length 
above the indication prevents primary to secondary leakage.  

There were three circumferential indications in this region of the steam generators. One of the 
tubes in-situ tested had both an axial ODSCC in the tubesheet crevice as well a circumferential



indication. The location of the testing mandrel tested both indications. The tube showed no 
evidence of leakage. The other circumferential indications were characterized by the +Point 
probe, and subsequently analysis determined that the remaining sound cross section was capable 
of resisting a tensile overload failure. The tube was later rerolled and met the F* requirement for 
continued service.  

PWSCC at Dented Tube Support Plate Intersections 

Plugging determinations at dented tube support plate intersections used the most conservative 
inspection technique available. Prior to the start of the 1997 examination, BOC 13, Con Edison 
made a decision to conservatively use the Cecco-5 probe as the probe-of-record. PWSCC at 
dented tube support plate intersections were plugged based primarily on the Cecco-5 response.  
Of the 34 Cecco-5 dented tube support plate possible indications plugged, 23 were located at hot 
leg dented tube support plates. Of the 23 total hot leg Cecco-5 indications inspected with +Point, 
22 produced NDD (No Degradation Detected) responses, and the single confirmed ID indication 
was reported with a length of approximately 0.34 inch, entirely contained by the tube support 
plate. The global denting condition at IP-2 tube support plate intersections will act to preclude 
tube support plate motion during a postulated steam line break event. Therefore, as the 
indications are expected to remain within the tube support plates, these indications would not 
represent a burst potential. Postulated axial PWSCC flaws extending out of the TSP would 
require a through-wall length outside of the plate of about 0.5 inch. For Indian Point 2, a 0.42 
inch long, 100% through-wall over the entire length flaw would be expected to provide integrity 
consistent with the 3 AP structural requirement. EPRI data for roll transition burst tests shows 
that the restraining effect of the roll interaction with the tube sheet prevents the lower crack tip 
from opening, thereby "reinforcing" the flaw, and providing burst pressures in excess of those 
calculated assuming the flaw were a freespan flaw. This reinforcing effect produced burst 
pressures equivalent to flaw lengths reduced by about 0. 1 inch. A similar effect is expected at 
the edge of a dented TSP. The constraining effect of the dent will prevent the crack tip adjacent 
to the edge of the TSP from opening, and therefore will provide added structural integrity. Lack 
of +Point probe responses in these tubes may suggest that the degradation extent was below the 
detection threshold of the +Point probe for this condition. It is expected that the ±Point coil is 
able to reliably detect structurally significant PWSCC flaws in a dented tube support plate 
intersection. Lack of a ±Point response may also suggest that the Cecco-5 probe may have been 
influenced by some other causal mechanism, such as OD tube deposits. As through wall lengths 
on the order of 0. 15 inch may represent a lower bound for steam line break leakage at a non
dented tube support plate intersections and would be expected to be reliably detected by the 
±Point, the lack of a +Point response strongly suggests that these intersections would not 
represent a leakage potential during a postulated steam line break event as the denting condition 
would require even longer through wall lengths to support steam line break leakage.  

The denting phenomenon at IP-2 was a concern entering into the BOC 13 examination due to the 
observance of PWSCC at other plants with large number of dented tube support plate 
intersections. However, only 34 tubes were plugged at dented tube support plate intersections.  
All of the 34 tubes were plugged based on the Cecco-5 suggestion of the presence of possible 
degradation. The 1997 inspection program strongly suggests that the denting occurrence at IP-2



has not accentuated a PWSCC concern, and may be attributed in part to the relatively low Thot 

value of the Unit.  

ODSCC at Dented Tube Support Plate Intersections 

A total of eleven cold leg dented tube support plate intersections were identified with the Cecco
5 probe as possible indications; all were +Point inspected. Two were found to contain ODSCC 
indications and one was reported to contain a volumetric indications based on the +Point 
responses. As with the hot leg intersections, the tube support plates would be expected to remain 
adjacent to the indication, thereby precluding burst during a postulated steam line break event.  
Only one of these dented intersections restricted passage of the 0.640 inch diameter Cecco-5
probe, due to a restriction at a lower elevation support plate. None of the indications at dented 
tube support plate (either ID or OD initiated) confirmed by the +Point extended out of the plate 
while the longest indication was reported at 0.37 inch.  

PWSCC at Row 2 U-bend 

For the first time, a Row 2 U-bend PWSCC indication was found. The dimension of the 
indication by +Point characterization was below the in-situ screening threshold for Row 2 U
bend flaws. All Row 1 tubes were preventively plugged prior to operation for a non-tube related 
issue. As this represents the first detected U-bend indication after approximately 23 years of 
operation, any growth rates associated with this indication would be considered minimal.  

Ouestion 2 

Please discuss the results of your condition monitoring assessment conducted during your most 
recent inspection. Include, what degradation mechanisms were evaluated using the 
Westinghouse and/or EPRI screening criteria? What mechanisms were not evaluated using the 
screening criteria? What assurance is provided that the structural integrity would be maintained? 

Response 

All of the above listed mechanisms were evaluated to the Westinghouse screening paramet ers, 
with the exception of sludge pile pitting (pitting above top of tubesheet). The pit indications 
were not assessed against the Westinghouse screening criteria since screening criteria 
specifically for pits is not included. As discussed above, pit indications generally do not 
represent structural or leakage integrity issues, and as such, in-situ testing of such indications 
will not provide additional support for tube integrity assessments. Pit indications during the 
outage were assessed for in-situ testing based on a maximum bobbin coil depth of 50% and 
voltage of 3 volts. No indications met this criteria. Discussions of the approaches used for each 
mechanism, including sludge pile pitting, are provided as part of the Question 1 response.



Ouestion 3

Please provide an assessment of the water chemistry performance during the extended 
period of SG wet lay-up and during the current cycle of operation.  

Response 

Assessment of Steam Generator Wet Lay-Up October 1997 through July 1998 

Each steam generator was adequately treated with a lay-up solution to minimize corrosion during 
the outage period. An appropriate reducing and alkaline condition was maintained and 
aggressive impurities were maintained at very low concentrations.  

In October of 1997 the steam generators were placed in wet lay-up by adding the appropriate 
quantities of ammonium hydroxide and carbohydrazide. Carbohydrazide was added as an 
oxygen scavenger in place of hydrazine. During the outage when conditions permitted, each of 
the steam generators were sparged with nitrogen for one hour each day to drive off any air that 
may have entered the steam generator gas space.  

Routine sampling and analysis of the lay-up solution indicated that the lay-up solution was 
maintained at an acceptable pH during the outage. A byproduct of the carbohydrazide and 
oxygen reaction is the formation of carbon dioxide. A slight depression of the p1H of the lay-up 
solution was measured as a result of the dissolved carbon dioxide in the lay-up solution.  

Oxygen was well excluded from the lay-up solution for the entire outage period. All samples 
taken during the outage indicated no detectable dissolved oxygen (less than 10 ppb) in each 
steam generator. This demonstrates the effective oxygen scavenging capabilities of 
carbohydrazide, which ensured reducing conditions were present throughout the outage period.  

The concentrations of potentially corrosive impurities in the lay-up solution were routinely 
monitored during the outage period. The concentrations of chloride, sulfate and sodium were 
each maintained well below the 1000 ppm maximum that the EPRI guidelines recommend.  
Maximum concentrations of chloride, sulfate and sodium were 126 ppb, 287 ppb and 490 ppb, 
respectively. In addition, each of the steam generators were drained and refilled with condensate 
quality water prior to exceeding 200'F during the unit start-up.  

Assessment of Operating Steam Generator Chemistry August 1998 through April 1999 

Steam generator chemistry was maintained in accordance with EPRI guidelines for the entire 
operating period. The secondary system ETA/Ammonia/Hydrazine/Boric Acid chemical 
treatment was well controlled in accordance with the station's secondary system chemistry pH 
control program.  

Steam generator impurities were well maintained below EPRI recommended action levels. Steam 
generator blowdown chloride, sulfate and sodium concentrations averaged 0.9 ppb, 1.5 ppb and 
0.5 ppb, respectively, while operating during this period. There were no intrusions of impurities



into the secondary plant during this operating period such as may occur as a result of a condenser 
tube, leak. in addition, EPRI guidelines limits and hold points for chloride, sulfate and sodium 
concentrations were satisfied prior to the power escalations associated with the August and 
September startups.  

The iron and copper corrosion products transported to the steam generators in the final feedwater 
during this operating period averaged 4.3 ppb and 0.5 ppb, respectively. These concentrations 
are below the EPRI guideline recommended action levels for these corrosion products. It should 
be noted however that the copper corrosion product concentration is higher than what is 
generally seen in this industry due to the presence of copper in the low pressure feedwater 
heaters.  

Ouestion 4 

In TS sections 4.13A.2.e. and 4.13A.4.2.a. there are references to the most recent steam 
generator examination program approved by the NRC. Please modify these sections to 
maintain consistency of the TS when the NRC concurrence is no longer required.  

Response 

See Attachment 2 for Technical Specification Sections 4.13A.2.e, 4.13A.4.2.a, and 4.13.B3asis 
revised pages. These pages have been modified to be consistent with the removal the 
requirement for NRC concurrence of thie proposed steam generator examination program.


