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U. S. Nuclear Regulatory Conunission
ATTN: Document Control Desk '

Washington, D C 20555

Quad Cities Nuclear Power Station, Unit 1
Facility Operating License No. DPR-29
NRC Docket No. 50-254

Subject: Request for Approval of Pipe Weld Overlays and Pipe Flaw
,

Evaluations
,

Reference: (a) Letter from L. W. Pearce, (Comed) to USNRC, dated November
20,1997, " Response to NRC SER (TAC No. M95127) for |
Recirculation System Piping Welds - Quad Cities Unit 1"

(b) Letter from E. S. Kraft Jr., (Comed) to USNRC, dated April 4, {
1996, " Submittal of Weld Overlay Repair Designs and Flawed
Pipe Evaluations"

(c) Letter from R. M. Pulsifier, (USNRC) to D. L. Farrar (Comed),
dated May 10,1996," Flaw Evaluation of Recirculation System
Piping Welds - Quad Cities Nuclear Power Station, Unit 1 (TAC
No. M95127)" j

(d) Letter from R. L. Cowan, Nuclear Services, General Electric 'II
Nuclear Energy to USNRC, dated June 7,1996, "G.E. Nuclear
Energy PLEDGE Model for use in the Evaluation of Crack |
Growth Rates in BWR Austenitic Stainless Steel Components"

/p |In accordance with Generic Letter (GL) 88-01, "NRC Position on IGSCC in BWR j

|Austenitic Stainless Steel Piping," dated January 25,1988, which establishes the NRC
position that the NRC approve flaw evaluations or repairs and the NRC Safety

| Evaluation (SE), dated August 21,1990, of our response to GL 88-01 for Quad Cities
; Nuclear Power Station, we are submitting our assessment of the flaw indications found
|- in Intergranular Stress Corrosion Cracking (IGSCC) susceptible welds in Unit 1

Primary System Piping, a summary of the weld overlay repair designs, and the detailed
evaluations for those flaw indications that we propose to leave as-is.
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| This report includes information related to the inspection and repairs ofIGSCC
| susceptible welds in the Unit 1 drywell. Other inspection results are not included in this |
| letter but will be included in a subsequent report.

|

| During the Unit 1 outage in 1996, three welds were found with flaws that were evaluated
as acceptable for operation for approximately five years. In reference (c), the NRC

| concluded that operating for the next cycle (i.e., the cyclejust ended) was acceptable.

The original scope of ultrasonic examinations (UT) ofIGSCC susceptible welds was in
accordance with our commitment to GL 88-01,(Reference (a)). This involved inspecting

| approximately 50 percent of the GL 88-01 Category C welds (i.e.,29 welds) previously
treated with the Induction IIeating Stress Improvement (IllSI) process. Additionally,
three weld overlay repairs completed in 1996 and the three welds with flaws identified in
1996 were also included in the UT inspection scope as required by our response to GL l

88-01.

During the current refueling outage, following discovery of additional flaws, the scope
was expanded to include all lilSI treated welds on Unit 1. An additional 29 welds were

;

| examined. A total of four new flaw indications were found that exceeded the acceptance !
'

criteria in subarticle IWB-3500," Acceptance Standards," of Section XI of the American I

| Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel (B&PV) Code,
1989 Edition.

Evaluations were performed for each weld to determine whether a weld overlay repair,

| was needed or if the indicated flaws were of a size and type which allowed continued
operation for an additional operating cycle. Of the seven welds with indications, the two
identified in the previous outage (i.e., weld nos. 02AD-F12 and 02AS-S4) showed no

;

change in the size of the flaw. We have reviewed the flaw evaluations for weld nos. '

02AD-F12 and 02AS-S4 and find them still applicable and therefore, were found to be
still acceptable for continued operation for the next operating cycle. Weld no. 02BS-F4
was found with a flaw indication this outage but it is of a size that is acceptable for

! continued operation. Evaluation of this weld's flaw indication was done using the !

| methodology and acceptance criteria specified in subsubarticle IWB-3640, " Evaluation
Procedures and Acceptance Criteria for Austenitic Piping," of Section XI, ASME B&PV
Code,1989 Edition. The flaw evaluation justifying continued operation for weld no.
02BS-F4 is provided as Attachments A and B to this letter. These evaluations reference a
GE proprietary document, which was submitted by reference (d).

| The remaining four welds with indications are having weld overlay repairs applied. The
weld overlay repairs are being done in accordance with ASME Code Case N-504,,

| " Alternative Rules for Repair of Class 1,2, and 3 Austenitic Stainless Steel Piping,
| Section XI, Division 1." A more detailed summary of the weld overlay designs is also

provided in Attachment C to this letter.

A table identifying all the welds with flaw indications is provided in Attachment D.
,
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With respect to weld no. 02BS-F14, which showed considerable change in both length I

and depth from the last outage and was inconsistent with industry experience, we are |

providing the following basis for our conclusion that this flaw indication was pre-existing
but was not detected. We performed an extensive review of the possible factors such as
operating loads and stresses, water chemistry and non-destructive examination (NDE)
techniques that could explain these apparent changes in the flaw characterization.,

| Specifically, our review found no operational events or mechanical loads (i.e., rigging,
,

| scaffolding or lead shielding hung from the piping) that would have been sufficient to '

! increase the size of the indication. The stress analysis for weld no. 02BS-F14 showed
| low overall stresses, looking at all primary and secondary stresses including the locked !

snubber found on the loop. The overlay of weld no. 02BS-S12 during the last outage was !

at a sufficient distance away to prevent undue stresses on weld no. 02BS-F14.

In addition, water chemistry has been excellent during the last operating cycle, with
1

| seven minor excursions with EPRI Water Chemistry Guideline Action Level 1. The total
)

time in Action Level I was less than 115 hours out of a total of 13,900 hours. liydrogen|
,

water chemistry performance was also very good, with Cycle 15 availability at 92 |

| percent. A 1.5 parts per million concentraticn ofliydrogen was maintained in the reactor i

; coolant with a resulting electrochemical potential value of-50mV, Standard Ilydrogen
| Equivalent, (SIIE) in the recirculation piping. This suggests a factor of four

3
'

improvement over normal water chemistry. Moreover, the improved water chemistry
may have increased flaw reflectivity by reduction of the oxide layers, thereby allowing
this potentially preexisting extension of the previously identified flaw indication to be
detected by the examination conducted during this outage.

The 1998 NDE techniques were enhanced, now requiring supplemental Refracted
Longitudinal inspection for single sided examinations and the length determination
criteria was changed from 20 percent maximum amplitude down to noise level. Also
personnel qualifications were upgraded to the Performance Demonstration Initiative,

| (PDl) standards. liowever, both the 1996 and 1998 examinations should have been '

effective in detecting the entire flaw segment.

| We have concluded an undetected segment of the flaw could have existed in the weld,
which was masked by heavy weld root signals. Enhanced examination techniques and an

! improvement in reflectivity due to water chemistry then allowed discovery of the
remainder of the indication as a result of the examinations concluded during this outage.

!
| Although the root cause investigation is still ongoing to determine the factors that

resulted in IGSCC flaw indications observed in the welds treated with 111S1, our
preliminary conclusions point to ineffective 111S1 on the 28 inch diameter recirculation

! piping as a principal factor. This preliminary conclusion is consistent with an industry
study on the effectiveness of the IHS1 process that soon will be published by EPRI.

.
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Based on these conclusions, we will reclassify all 28 inch diameter recirculation system
welds in Unit I that were treated with the IHSI process from Category C to Category D
as defined in GL 88-01 and continue to inspect the remaining welds treated with the IllSI
process to the Category D frequency.

Lessons learned from this inspection at Quad Cities Nuclear Power Station Unit 1 will be
applied to Comed's other BWR units. This will include a review of the classification of
the welds that were treated with the IHSI process, assess the upgrading of NDE
procedures and personnel qualifications, and the use of manual UT versus automated UT.

If there are any questions or comments concerning this letter, please refer them to
Mr. Charles Peterson, Regulatory Assurance Manager, at (309) 654-2241, extension
3609.

Sinceh,

A muda
/Jpel P. Dimmette, Jr.

./Site Vice f esident /

Quad Citi luclear Power Station

Attachment A: GE Nuclear Energy Report No. GE-NE-B13-019890-
030-2, Rev. O dated November 1998, " Assessment of Crack Growth
Rates Applicable to Induction Heating Stress improvement (111S1)
Recirculation Piping in Quad Cities Unit 1"

Attachment B: GE Nuclear Energy Report No. GE-NE-B13-01980-30-1,Rev. O dated
November 1998,"A Fracture Mechanics Evaluation on Observed
Indications at Two Welds in Recirculation Piping of Quad Cities, Unit
1 Station"

Attachment C: Summary of Weld Overlay Design

Attachment D: Summary of Flaw Indications

cc: Regional Administrator - NRC Region 111
NRC Senior Resident Inspector - Quad Cities Nuclear Power Station
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ATTACHMENT A

" Assessment of Crack Growth Rates Applicable to Induction
Heating Stress Improvement (IHSI) Recirculation Piping In

|
Quad Cities Unit 1"
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