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From:
To:
Date:

Subject:

Dave,

"Robert C Douglas" <rcdougla@duke-energy.com>
"David LaBarge" <DEL @nrc.gov>

2/21/01 8:07AM

Re: RPV Head Leaks - Unit 3

In response to your question below (as clarified in yesterday’s telecon),

the Unit 3 RV head was inspected for indication of reactor coolant leakage

during shutdown for the ECO-18 refueling outage in the Spring of 2000.

This inspection found boric acid deposits on the head from non-through head
sources (CRDM flange leaks and other sources external to the head). No

boric acid crystal buildups were found on the head indicative of leakage
through the head or its penetrations.

Bob Douglas
864-885-3073

"David
LaBarge" To: <RCDougla@duke-Energy.com>
<DEL@nrc.gov> cc:

bcc:
02/20/01 Subject: RPV Head Leaks - Unit 3
10:20 AM

Please verify for me that the Unit 3 RPV was, in fact, inspected during =
RFO last year and no boron residue was found.

CC:

"Larry E Nicholson" <lenicholson@duke-energy.com>
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From: “Larry E Nicholson" <lenicholson@duke-energy.com>
To: <rch@nrc.gov>, David LaBarge <DEL @nrc.gov>
Date: 2/28/01 6:53AM

Subject: PT Indications

Bob, you had asked about the PT indications on the 6 CRDM nozzles. All 6
had 1 or more rejectable linear indications. The most any 1 nozzle had was
6 indications. As we remember from our shipyard days, PT indicates surface
flaws. They are using eddy current and UT to better understand the nature
of the indications. This data is being still being collected and analyzed.

Larry

cC: "Leonard J Azzarello" <ljazzare @ duke-energy.com>, "Manoochehr K Nazar"
<mknazar@duke-energy.com>
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From: "Robert C Douglas" <rcdougla @duke-energy.com>

To: <del@nrc.gov>

Date: 3/6/01 11:11AM

Subject: Response to Question re Timing of Appearance of CRDM Penetartaion Leaks
Dave,

The following is provided in response to the question from your 2/21 Email.

Bob Douglas
864-885-3073

NRC Question ? Why did the CRDM leaks appear so soon after the EOC18 Head
Inspection?

Response ? A visual inspection of the Unit 3 reactor vessel head was
performed at the beginning of the EOC-18 refueling outage to determine the
status the control rod drive nozzle penetrations.

Although boric acid deposits were identified on the head at the beginning

of the EOC-18 refueling outage, these deposits were from non-through head
leakage (i.e., from CRDM flange leaks and other external sources). Boric
acid deposits indicative of CRDM nozzle or nozzle-to-head weld leakage
would be a buildup of boric acid deposits at the top the head where the
nozzle protrudes from the head: Such deposits were not observed.

These post-shutdown inspections are performed, in part, in response to
issues identified in Generic Letter 97-01. These head inspections are
performed by experienced and knowledgeable station personnel and resulted
in identifying the problem.

Cracking of Alloy 600 components is normally a slow process and cracks that
do develop as a result of primary water stress corrosion cracking are
typically tight cracks. Leakage from these cracks in the CRDM materials

has been small due in part to the tight nature of the cracks. Further,

cracks that grow un-arrested will go from a non-leaking crack to a crack

that does produce a visible leak. It is possible that some of the

locations started leaking during this particular cycle.

It is also possible that ieakage from these CRDM nozzles was occurring
during the prior cycle and the volume or magnitude became such that the
boron accumulation became apparent during this most recent inspection. The
amount of boron accumulation from the CRDM nozzle cracks is very small and
in some cases is less than a cubic inch in volume. The amount of boron from
previous outages could have been even less and could have been masked by
the other boron deposits.

In conclusion, it is difficult to determine when these cracks actually

began to leak. It is known that PWSCC is the driving mechanism that
eventually causes the leaks to occur. These leaks could have begun prior

to this current outage or may have begun with the current cycle.

Regardless, the leakage was detected by head inspection while the amount of
leakage was still small. We believe this complies with our commitments in
response to Generic Letter 97-01 concerning visual examinations.
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To enhance our capability to detect CRDM nozzle leaks: 1) a more formal
head inspection process will be implemented; and 2) the reactor vessel
heads will be cleaned following inspection to remove all boric acid
deposits to provide a better indication of new leakage at subsequent
inspections.
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From: Keith Wichman

To: David LaBarge

Date: 3/13/01 10:51AM
Subject: Fwd: Re: Nozzle cracks
Dave:

The Region Il analysis is interesting, but the ASME Code covers sample expansion under IWB-2430.
Oconee is in compliance with the Code in expanding the sample by another 9 CRDMs. Please let the
Region know .

Keith
>>> David LaBarge 03/13/01 10:00AM >>>

Region Il has come up with the attached analysis regarding sample size. | don't know what they are
planning to do with it, but thought you should see it since it appears that it will be an issue.

CC: Bill Bateman; Jack Strosnider
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i David LaBarge - Fwd: Re: Nozzle cracks

From: Rudolph Bernhard

To: Charles Casto, David LaBarge, Loren Plisco, Mark Lesser, Robert Carroll, Robert
Haag, Walt Rogers

Date: 3/13/01 9:54AM

Subject: Fwd: Re: Nozzle cracks

Dan Lurie has run the attached analysis that indicates that the increased sample of nine inspections of
Oconee nozzles should not be used as the sole basis for assuming no defects in the remaining
population. There is not a large enough sample size to use statistics as a basis for a decision. Decisions
on the health of the remaining population should be based on something other than the findings of the
sample.

In the phone call yesterday the utility indicated they did not plan to run the statistics to determine
confidence based on the new sample. | assume that means they do not intend to use the inspection
results of the new sample as a basis for assuming the remaining population is OK.

Rudy

CC: Dan Lurie
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From: Dan Lurie

To: Rudolph Bernhard
Date: 3/12/01 4:27PM
Subject: Re: Nozzle cracks

See the attachment. As you see, you have less than 50% assurance that the population has no more than
5% defects.

Let’s discuss it tomorrow, if you need more assurance.

Dan

>>> Rudolph Bernhard 03/12 3:51 PM >>>
Dan:

Here is the info we talked about. The plant has 69 nozzles, of which 9 have had visible failures. They
tested these nine and had four failures of a type that could cause problems if left uncorrected
(circumferential). They have also sampled an additional nine, the final results are not in yet, but early
indications are there were no additional circumferential cracks.

If the 60 nozzles which did not show visible signs of failure were considered a separate population, what
confidence would we have that there are not failures in the remaining 51 if we examine nine and find no
cracks?

If the 69 represent a population, and we have already found four circumferential cracks in examining 18
nozzles, what is the likelihood that there are no cracks in the remaining population?

CcC: Richard Rough
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Note to Rudy Bernhardt, RlI
As a follow up to our discussion of today, | made several calculations.
The notations in this discussion follow that of Chapter 16 of the black book (NUREG-1475).

Make several assumptions:
(1) The N = 60 welds of concern are an independent population, and that popuiation has
nothing to do with the group of 9 welds you looked at already.
(2) The sample of n = 9 independent observations is selected at random
(8) 95% of the population must be acceptable. When N = 60, 3 bad welds would be
acceptable. However if the population contains M=4 bad welds, this is unacceptable.

The question is, then, what is the probability that M = 4 and you failed to detect it, i.e., the
number of defective item in the sample is h = 0.

Using the bottom formula on page 16-8, we calculate the probability

! — ! ! — !
pr(oy = 2! (60— 4)! 91(60 — 9)!
0!(4-0)1 (9-0)1(60-4—9+0)! 60!
| | ! |
_41_ 56! 91D _ ¢,
4191(47)! 60!

This is interpreted that if the population contains as many as 4 defects (that's more than 5%!),
the chance that the sample will yield zero defect (and therefore you claim acceptable
population) is 51.24%. Hence, the probability that you get more than zero defect (which will
identify the population as unacceptable) is 48.76% (less than 50%!)

So you have less 50% assurance that the population contains no more than 5% defective
welds.
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From: Peter VanDoorn

To: DEL; JXM; RECH

Date: 4/2/01 10:55AM

Subject: Oconee CRDM Inspection Info

We have assigned Bill Bearden to perform inspection of information/data for the current Unit 3
circumferential cracks due to the concern for a possible new type of cracking. Please see the attached
guidance which | have provided to Bil today. He plans to be on site tomorrow, 4/3 around 7:00 a.m. and
tentatively stay until Wednesday afternoon.

Dave/Jim: | would like to set up a phone call from the site to include Rl and you folks. Dave: Can you set
this up for us for after lunch on Wednesday. Let me know time and number. That would help. We want
to keep you informed and discuss further followup which may be appropriate. Thanks. Call me at
404-562-4643 if you have further questions.

CcC: CAC1; HOC; MSL1; RCH; WCB
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OCONEE UNIT 3 CRDM NOZZLE CRACK FOLLOWUP INSPECTION
Inspector: Bill Bearden
Dates: April 3-4, with possible extension
Primary Concern: Cracks located above the CRDM repair welds on two nozzles appear to be a
new morphology which could lead to rod ejection, dependent on cause and extent of cracking.
Previous cracking (known industry generic issue, GL 97-01) was primarily axial a believed to be
a pressure boundary leakage problem only.
Inspection Activities Planned:
1. Review licensee specific information regarding PWSCC susceptibility ranking.
2. Determine total population of defects: type, size, # of nozzles affected, location, etc.
3. Determine extent of NDE performed and results on each.

4. Confirm how recent cracks were discovered and why these were not noted previously.

5. Review the licensee’s preliminary evaluation of the cause of the cracks; believed to be via
welding technique.

6. Determine if licensee activities appear to bound known problems, including other Units.

7. Discuss information with headquarters Materials Branch on April 4 to determine further
review needed.

8. Review metallurgical report, when available, of the circumferential cracks for cause
confirmation.

Note: Perform under previously developed plan for ISl inspection (71111.08), modify as
necessary.
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From: William Bearden
To: Peter VanDoorn
Date: 4/4/01 1:10PM
Subject: Oconee

Status of CRDS repairs

9 CRDMs were identified with indications (3, 7, 11, 23, 28, 50, 56). Exact indications are shown on
summary sheet provided by licensee.

After repairs on some CRDMs were completed additional circ cracks identified on 50, 56 and potentially
34.

Sample from circ crack on 56 sent to lab, preliminary results from lab classified this as OD to ID PWSCC
crack (not caused by repairs). '

Repairs of some sort (excavation and/or welding) have started on 7

Excavation complete on 6

Repairs complete on 5 (3, 7, 11, 23, 50)

4 CRDMs remain (56, 28, 63, 34)

Large amount of excavation on 56 will be next.

After all 9 are repaired and accepted (PT & UT) an overlay of Alloy 690 will be put over the remaining
surface to provide a clad of protection. This is currently expected for 8 of 9 CRDMs. The licensee does
not indent to accept any flaws (all indications will be removed & repaired)

There is some potential impact on the upcoming U2 outage. A decision expected soon on potentially
delaying the start of the outage.

CC: David LaBarge, Dennis Hagan, Jerome Blake, Robert Carroll




