Freeman, Scott

From: Freeman, Scott
Sent: Wednesday, October 17, 2012 7:11 AM
To: Shaeffer, Scott

Subject: RE: laminations detected in Belgian reactor vessel (not good)

Yes. The Sequoyah & Watts Bar reactors were made at the same facility as the Belgian reactor with the
laminations.

From: Shaeffér, Scott
Sent: Tuesday, October 16, 2012 5:25 PM

To: Freeman, Scott .
Subject: RE: laminations detected in Belgian reactor vessel (not good)

Where is this generically?

From: Freeman, Scott

Sent: Friday, August 03, 2012 7:53 AM

To: Bartley, Jonathan; Shaeffer, Scott; McCoy, Gerald

Subject: FW: laminations detected in Belgian reactor vessel (not good)

See below. At the Belgian reactor below the owner has found evidence of laminar flaws in one of the forged
rings on the reactor vessel. This vessel was made at the same Rotterdam yard that is linked to Rx head
problems. Several US reactor vesseis were also made there. You can see below but it looks to be: Catawba
1, Mc Guire 2, North Anna 1, North Anna 2, Quad Cities 1, Sequoyah 1, Sequoyah 2, Surry 1, Surry 2, Watts

Bar 1.

The conE folks will look at this but | just wanted to make you aware.
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From: Harmon, David

Sent: Thursday, August 02, 2012 3:31 PM

To: R2DCI_B3

Cc: Collins, Brendan; Sengupta, Abhijit; Issa, Alfred

Subject: laminations detected in Belgian reactor vessel (not good)

Dave’s Summary:

During ISl inspections at Doel 3 (in Belgium) laminations were detected in the reactor vessel forged rings.
The vessel was made by Rotterdam Droogdok Maatschappij (also referred to as Rotterdam Dockyards or
RDM) The same folks that gave us reactor vessel heads with defects in the j-groove welds

Numerous reactor vessels from RDM are in service around the world and in the US.

ASME Il requires 100% UT of class 1 materials and these defects should have been found during original

fabrication of the vessel.
I recall hearing Jerry Blake talk about RDM and the NRC buying off on the licensees accepting vessels/heads

with only a COC instead of the full set of records. Wish he was still here @

z - BJlg0



Subject
Summary of the available information and preliminary evaluation by Bel V pertaining to the indications of defects found

in the Doel 3 RPV in June - July 2012.

Background .
Belgian reactor pressure vessels (RPV) are inspected according to ASME X|. Volumetric inservice-inspections of the

beltiine area are normally limited to the circumferential welds (there are no axial welds in the Belgian RPVs) and
surrounding heat affected zone and base material, within the limits set by the code.

Additionally, as a result of the experience at Tricastin, inspections aiming at detecting possible underclad defects in the
pressure vessel beltline region are planned for all Belgian plants. The first inspection of this kind took place at Doel 3
this summer, '

These inspections are performed with a qualified UT-method for detection of underclad defects, cover a zone of about
30mm thickness from the inner RPV wall and encompass the whole height of the vessel beltline region. This means that
cladded base material was inspected where no voiumetric in-service inspection was performed up to now.

Results of the inspection performed to detect and characterize underclad defects (June 2012)

At Doel 3, no underclad defects were detected.
Nevertheless, lot of defect indications of an apparently different type were detected by this UT-inspection, especially in

one of the three forged rings (SA-508-cl.3). These indications appear to be of a laminar type of flaw, more or less
parallel to the inner/outer surface of the pressure vessel. These indications appear to be of a ‘lamin pé of flaw, ‘more
or Ies&pardﬂel to-the:inner/outer surface of the pressure vessel, located in and outside the: mspectedczone Considering
the fact that this inspection method is not qualified for detection at such location and for this type of indications, precise
information about shape or dimension is not available at this stage. First evaluation shows that these sub-surface flaws
are almost circular in shape with a mean diameter of about 15 mm {maximum 30 mm), with a flaw density up to 40
indications per dm3. Obviously, it is not possible to justify those indications on a one-by-one basis by means of an
analytical evaluation according to the App. A of ASME X! code requirements.

Results of the second inspection performed to detect and characterize base material defects detected in June 2012

July 2012

Considering the limitations of the inspection method which revealed the presence of those defects in the base material,
an inspection of the whole height of the RPV with the UT-qualified method used to control the beitline welds has
subsequently been performed: This inspection covers the whole thickness and the whole height of the RPV, Results will
not be available before beginning of august.

However the prehm/nary results of this second inspection can be so far summarized as follows:

is ‘inspection confirms the presence of a large amount of indications in: the upper ‘and-lower shell

o’ There is a marked disparity in the flaw densities (factor 1 to 5) between the upper and the lower shell
rings. Some 10000 indications were detected in the lower shell ring.

e The shape of the flaw distribution is very similar in both cases.

o "_.The ‘bulk of the indications are located in the base material, outside the weld regions, in a:thru thickness
zorie- extendlng from about 30mm from the inner surface to one half of the RPV- thlckness

o' These flaw indications seem to be laminar in shape and have average diameters:of 25 mm.

Current lnvegigat:o by the licensee
Upper and lower vessel rings of the Doel 3 and Tihange 2 RPVs were- forged by the Rotterdam

Droogdok Maatschappij (also referred to as Rotterdam Dockyards or RDM), at the ‘same time. and under
the.same contract.

* The fabrication of both RPVs took place in the same period, following the same requirements.

e : According to the Owner, RDM provided 22 vessels in Europe and the US. The list of concerned units
provided by the Owner encompasses following units, not necessarily with forged rmgs. “Atucha 1
(Argentina); Doel 3, Tihange 2 (Belgium); Brinsbuttel, Philippsburg 1' (Germany); -Borssele,

2



Détewaard (Netherlands); Santa Maria de Garofia, Cofrentes (Spain) ; Ringhals2: (Sweden), Lelbstadt,
Mtﬂﬂeberg (Switzerland); Catawba 1, Mc Guire 2, North Anna 1, North' Anna 2, Quad Cities 1,
Sequoyah 13'Sequoyah 2, Surry 1, Surry 2, Watts Bar 1 (USA). RDM does not exist any miore.

The Owner is currently investigating the inspection results. In parallel additional studies are being
performed to analyze and, if possible, to validate and confirm the structural integrity of the vessel.

In the absence of any other explanation at this stage, the licensee supposes the presence of fabrication
defects, but does not exclude other explanations.

Investigations are conducted to retrieve information pertaining to the fabrication and the associated
controls, Accordmg to the*Owner, the defects detected in 2012 should have been: detected w1th the UT
ptocedures used to control the base material at that time. The results of these inspections are not
retrieved yet.

A justification of the observed defects for further exploitation is required by the Belgian regulations,
based on ASME XI, App. A. According to first evaluations made by the Owner, alternate requirements
will be necessary. The Owner is investigating a. o. alternative rules for regrouping individual
indications. A PTS study based on 10CFR50.61a is planned.

An inspection similar to the inspection performed in July 2012 at Doel 3 will be performed at another
Belgian reactor vessel (unit 2 Tihange NPP), during the upcoming outage within a few weeks.

Actions taken by the Belgian Authorities

Communication with foreign countries: preliminary IRS; direct contacts with Safety Authorities of
foreign countries having RPVs fabricated by RDM.

Review of the available information w.r.t. the fabrication of the Doel 3 and Tihange 2 RPVs.
Preliminary evaluation of the approaches aiming at justifying the observed defects for further

- exploitation.

Further contacts with the Owner

Preliminary evaluation results by Bel V

We retrieved very few information pertaining to the fabrication (process, follow-up...). Nevertheless,
there exist some evidences of difficulties during fabrication, due to strikes, delays and technical
problems.

The lack of information related to the origin of the defects, their unusual high density in some portions
of the RPV are a.o0. elements which could possibly question the applicability of the justification methods
proposed by the Owner. It is e.g. unclear whether the basic assumptions behind ASME XI, App. A and
10CFR50.61a are compatible with this case.

Thanks,

Dave H

armon

N

US NRC Construction Inspector
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