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PART 0B APPLICABLE EXEMPTIONS L

Records subject 1o the request that are described in the enclosed Wix(n)__@__mwmwimw in their entirety or in part under the
Exemption No.(s) and for the reason(s) given below pursuant to 6 U.S.C. 552(b) and 10 CFR 8.17(a) of NRC regulations.

1 The withheld information is properly classified pursusnt to Executive Order. (Exemption 1)

2 The withheld information relates solely to the internal personnel rules and procedures of NRC {Exemption 2)

3 The withheld information is specifically exempted from public disclosure by statute indicated. (Exemption 3)

Sections 141-148 of the Atomic Energy Act, which prohibits the disclosure of Restricted Data or Formerly Restricted Data (42 U.5.C. 2161-2165).

Section 147 of the Atomic Energy Act, which prohibits the disclosure of Unclassitied Sateguards Information (42 US.C. 167).

4 The withheld information is a trade secret or commercial or financial information that is being withheld for the reasonis) indicated. (Exemption 4)

The infor on is dered 1o be contidential business (propretary! information

The witor 1 dered 10 be propretary information pursuant to 10 CFR 2 7901d)( 1)

The information was submitted and received in confidence pursuant to 10 CFR 2 780(d)(2)

5 The withheld information consists of interagency of intraagency records that are not available through discovery duning htigation  (Exemption 5), Applicable Priviiege:

Deliberative Process Disclosure of predecisional information would tend 1o inhibit the open and frank exchange of ideas essential to the deliberativa process
Where records are withheid in their entirety, the facts are inextricably ntertwined with the predecisional information  There also are no reasonably segregable factual
portions because the release of the facts would permit an indwect Inquiry into the predecisional process of the agency

Attorney waork product privilege (Documents prepared by an attormey in contemplation of lingation )

Attorney-client privilege. (Confidential communications betwaen an attorney and his/her client.|

6 The withheld mtormation is exempted from public disclosure because its disclosure would result in & clearly unwarranted invasion ol personal privacy (Exemption 6)

7 The withheld information consists of records compiled for law enforcement purposes and s being withheid for the reasonis) indicated (Exemption 7)

T Disclosure could reasonably be expected to interfers with an enforcement procesding because it could reveal the scope, direction, and focus of
enforcement efforts, and thus coulc possibly allow recipients to take action 1o shield potential wrongdoing or a violation of NRC requirements
from investigators, (Exemption 7 (A))

Disclosure would constitute an unwarranted nvasion of personal privacy. (Exemption 7(C))
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The information consists of names of individuals and other information the disclosure of which could reasonably be exoected to reveal \dentities of
contident:al sources. (Exemption 7 (D))
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PART Il. D - APPEAL RIGHTS

Tha denisl by sach denying official identified in Part 11.C may be appealed to the Appeilate Official identified thers. Any such appeal must be made in writing within 30 days of receipt
of this response. Appesls must be sddrassed, as appropriate, to the Executive Director for Operations, to the Secretary of the Commission, or to the Inspactor Ceneral, U.S. Nuclear
Regulatory Commission, Washington, DC 20865, and should clearly state on the envelope and in the letter that it is an “Appeal from an Initial FOIA Decision.”
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APPENDIX M
(RECORDS WITHHELD IN ENTIRETY AND/OR IN PART)

Proprietary Drawings (5 pages) (Withheld in Entirety, Exemption 4)

1/95 GE-NE-1313-01739-04 Rev. 0, Class III DRF B13-01739 Nine
Mile Point Unit 1 Shroud Repair Hardware Stress Analysis

(110 pages) (Withheld in Part, Exemption 4) (NONPROPRIETARY
PORTIONS OF THIS DOCUMENT IS AVAILABLE AT THE PDR UNDER

ACCESSION NO. 9502130124)

1/95 GE-NE-B13-01739-05 Rev. 1 Class III Nine Mile Point 1
Nuclear Power Station (37 pages) (Withheld in Part, Exemption 4)
(NONPROPRIETARY PORTIONS OF THIS DOCUMENT IS AVAILABLE AT THE POR

UNDER ACCESSION NO. 9502130124)
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APPENDIX N
(RECORDS RELEASED)

1/23/95 Letter to NRC from C.D. Terry (2 pages); enclosure 1
(15 pages); General Electric Affidavit (3 pages); General
Electric Affidavit (4 pages); enclosure 2 (1 page); enclosure 3

(1 page)
1/18/95 General Electric Affidavit Drawing No. 107E5679 (4 pages)
1/16/95 Rev. 2 to 25A5583 Shroud Repair Hardware (8 pages)

1/18/95 Rev. 0 to Field Disposition Instruction 0245-90800 "Shroud"
(6 pages)

1/6/95 Letter to NRC from C.D. Terry (2 pages)
8/14/95 Letter to B. Ralph Sylvia from Gordon Edison (4 pages)
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ATLANTA, GEORGIA RiverrrONY ['Laza, EasTt TOWER NORFOLK, VIRGINIA
BRUSBILS, BELGIUM RALEIGHM, NORTH CAROLINA
FAIRFAR, VIRGINIA 51 East Byep STrEET WARSAW, POLAND
ENOXVILLE, TEMNESSEE WASMINGTON, D. C.

NEW YORK, NEW YORK RicaMoND, VIROINIA 202190-4074

FiLg No.: 21619 000053

DONALD P. IRWIN WAEPHONE TBO% T8e~0800 DIRECT DIAL NO.: (804) 788-8357

FACSIMILE (BO4) 788B-8218

April 21, 1995

BY FAX: 301/415-3555 (¢c/o Mr. Grimsley)
Mr. Russell A. Powell, Director

Freedom of information and Publication Services FREEDOM OF INFORMATION

Office of Administration ACT REQUEST g9

U. S. Nuclear Regulatory Commission JoxA-15-1

Washington, DC 20555 Peoo'd-. f-ad-95
FREEDOM OF INFORMATION ACT REQUEST

Dear Mr. Powell:

This is a Freedom of Information Act Request. Pursuant to 5 U.S.C. § 552(a)(3) and
Part 9 of the Commission’s regulations, 10 C.F.R. Part 9, I request production for inspection
and copying of the categories of records within the Commission’s possession, set out on
Attachment | hereto.

We believe that records corresponding to items 1 through 4 on the attached list should
be found in, without limitation, the licensing files of the following plants: Fitzpatrick, Oyster
Creek and perhaps other BWRs, and in the records of NRR personnel assigned to BWRs.
Records responsive to Categories S and 6 on the attached sheet would be located, in, without
limitation, BWR licensing files and those of NKR personnel assigned to BWRs.

Please notify me at 804/788-8357, in accordance with 10 CFR § 9.40, if search fees are
likely to exceed $250. I will arrange for prompt approval of all necessary search costs and for
prompt review of all documents produced for inspection and ~opying. Please do not incur any
copying charges without prior authorization.

There is significant value to a timely response to this request. [ would greatly appreciate
your giving it expedited consideration.

Please telephone me (804/788-8357) if there is any difficulty in executing this request.
Sincerely yours,

AP D

Donald P. Irwin
Attachment

& 80§23 OF >



FREEDOM OF INFORMATION ACT REQUEST

F All documents filed since July 1, 1993, by or on behalf of MPR Associates, Inc.
relating to BWR shroud cracking, and to methods or devices for correction or mitigation of its
effects.

2. All documents, including without limitation all announcements, memoranda and
notes of meetings, relating to metheds or devices sponsored or devised by MPR Associates, Inc.,
for correction or mitigation of the effects of BWR shroud cracking.

3. All evaluations performed by the NRC Staff or its consultants since July 1, 1993,
concerning means of correction or mitigation of the effects of BWR shroud cracking, using
methods or devices devised or sponsored by MPR Associates, Inc.

4, All documents filed since July 1, 1993, by or on behalf of licensees utilizing or
proposing to utilize methods or devices sponsored or devised by MPR Associates, Inc., relating
to BWR shroud cracking, and to methods or devices for correction or mitigation of its effects.

- All documents filed since July 1, 1993, by or on behalf of sponsors or developers
of methods or devices relating to BWR shroud cracking, and to methods or devices for
correction or mitigation of its effects, other than General Electric Company and MPR

Associates, Inc.

6. All documents created since July 1, 1993 evaluating, or containing or relating
views of persons working for or retained by (1) NRC, (2) vendors of nuclear equipment or
services, or (3) electric utility companies on, methods or devices sponsored or devised by the
General Electric Company for correction or mitigation of BWR shroud cracking or its effects.

Rl BE
TAUMGEFOLANRC 01
Apell 21, 1995
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MINE MILE POINT NUCLEAR STATION /P O BOX 83 LYCOMING NEW YORK 13003/ TELEPHONE (315) 343.2110

January 23, 1995
NMPIL 0894

U. S. Nuclear Regulatory Commission
Attn: Document Control Desk

Washington, DC 20555

RE: Nine Mile Point Unit |
Docket No. 50-220
SRS T ——

Subject: Generic Letter 94-03, "Intergranular Stress Corrosion Cracking of Core
Shrouds in Boiling Water Reactors” (TAC No. M90102)

Gentlemen:

Niagara Mohawk's letter dated January 6, 1995, provided the Commission the Nine Mile
Point Unit 1 Reactor Core Shroud Repair Design Summary (Enclosure 1) and supporting
documentation (Enclosures 2 and 3). Enclosure 2 of our letter inclided & preliminary
version of GE-NE-B13-01739-04, Nine Mile Point Unit 1 Shroud Repair Hardware Stress
Analysislandmdiaudthnaﬁndvuﬁmofﬂlemﬂymwouldbeptwidedmme
Commission by Januacy 21, 1995. The purpose of this letter is, in part, to provide to you
the final version of GE-NE-B13-01739-04.

Also, final verification of the shroud repair supporting analyses resulted in minor numerical
changes to the calculated shroud displacements and calculated leakage values through the
machined shroud holes. These changes have resulted in revisions to our Core Shroud Repair
Design Summary and GE-NE-B13-01739-05, which were submitted in our January 6, 1995
letter. These documents are being re-submitted with revisions indicated by "bars® in the left
hand margin. In addition, revisions have been made to documents 25A5583 and FDI 0245-
90800 and to several drawings included in ¥ ‘'sure 2 and Enclosure 3, respectively, of our
January 6, 1995 submittal. These revi.. <« \ents are also being re-submitted for your
review.

Certain supporting documentation is considered by its preparer, General Electric, to contain
proprietary information exempt from disclosure pursuant to 10CFR2.790. Therefore, on
behalf of General Electric, Niagara Mohawk hereby makes application to withhold these
documents from public disclosure in accordance with 10CFR2.790(b)(1). Affidavits executed
bywwmmmmfadnmmmwimmm

Wy
By
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information have been included. Non-proprietary versions of the subject documents will be
submitted to the Commission by January 31, 1995.

Very truly yours,
C. D. Terry :
Vice President - Nuclear Engineering
CDT/IMT/kab
Enclosure

xc:  Regional Administrator, Region I
Mr. L. B. Marsh, Director, Project Directorate I-1, NRR
Mr. D. S. Brinkman, Senior Project Manager, NRR
Mr. B. §. Norris, Senior Resident Inspector

Records Management



ENCLOSURE 1

Nine Mile Point Nuclear Station - Unit 1
Reactor Core Shroud Repair Design Summary

1.0 PURPOSE

This enclosure provides a summary of Niagara Mohawk Power Corporation’s (NMPC)
design details for the permanent repair of the 304 stainless steel circumferential welds for the
Nine Mile Point Unit 1 (NMP1) reactor core shroud. This design is being submitted for
review and approval by the NRC staff.

1.1 Background and Scope

Cracks have been observed in the core shrouds of several BWRs. The NRC issued Generic
Letter 94-03 which requires inspection and/or repair. The NMP1 shroud welds have not

been examined using the currently required non-destructive examination (NDE) techniques.
NMPC will inspect the shroud during the upcoming February 1995 refuel outage. Should

the weld examination results show that shroud cracking is not acceptable for continued plant
operation, a shroud repair will be implemented. NMPC may implement a preemptive repair
of the shroud welds in lieu of NDE; however, this issue is still being evaluated by NMPC.

The reactor core shroud repair is designed to structurally replace shroud welds H1 through
H8. Figure 1-1 depicts the NMP1 shroud welds. Welds H1 through H6B are all of the

circumferential shroud welds. Weld H7 attaches the shroud to the forged stainless steel

shroud support ring. Weld H8 is a bimetallic weld that attaches the stainless steel support
ring to the Inconel core support cone.

The NMP1 shroud repair consists of two separate design features. Tie-rod assemblies
combined with core plate wedges replace welds H1 through H7 and the upward vertical load
carrying capability of weld H8. Separate H8 weld brackets replace the downward vertical
load carrying capability of weld HS.

As previously mentioned, NMPC is currently evaluating options for repair and examination.
The primary options currently under evaluation are:

L. Examine shroud welds H1 through H8 in accordance with the BWR VIP
Inspection Criteria and install the tie-rod assemblies and/or the H8 weld
brackets only if cracking is found to be unacceptable for continued plant

operation.
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2. Implement a preemptive repair of welds Hi through H7 in lieu of examination.
Examine weld H8 in accordance with the BWR VIP Inspection Criteria and
install the H8 weld brackets only if cracking is found to be unacceptable for
continued operation.

1.2 Core Shroud Physical Description

The core shroud, as shown in Figure 1-2, is a Type 304 stainless steel cylinder which
surrounds the core and provides a barrier (o separate the upward flow of coolant through the
separated by the shroud and the Inconel 600 shroud support cone. The shroud support cone
is designed to sustain the differential expansion of the ferrinc reactor vessel and the austenitic
stainless steel shroud without high stresses. The shroud support cone sustains essentially all
of the vertical weight of the core structure and the steam separator assembly, except for the
interior fuel assembly weights which are transmitted to the guide tubes.

The principal design stresses produced in the shroud and shroud support cone are due to the
differential upward/downward pressure loading on the core under normal/upset operating and
accident conditions; deadweight loadings, thermal expansion and the vertical and horizontal

thrusts developed on the core and core structure during an earthquake.

The core shroud supports the upper core grid (top guide) which provides lateral support and
alignment at the top of the fuel assemblies contained in each grid opening. The shroud also
supports the lower core grid (core plate) whic!: provides lateral guidance for the bottom of
the fuel assemblies.

1.3 Shroud Safety Design Basis

The reactor internals, of which the core shroud and shroud support cone are a part, have the
following basic functions to assure the safety design basis is satisfied so that the safe
shutdown of the plant and removal of decay heat are not impaired:

v To limit deflections and deformation to assure that the Emergency Core
Cooling Systems (ECCS) can perform their safety functions during anticipated
operational occurrences and accidents.

. To maintain partitions between regions within the reactor vessel to provide
correct coolant distribution for all normal plant operating modes.

° To provide positioning and support for the fuel assemblies, control rods,
incore flux monitors, and other vessel internals and to ensure that normal
control rod movement is not impaired.

The shroud repair stabilizer assemblies and H8 bracket supports are designed to maintain the
above shroud functions in the event weids H1 through HS8 are cracked 360° circumferentially
through-wall.
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1.4  Core Shroud Fabrication Details

Specific NMP1 shroud fabrication details were previously provided to the NRC in NMPC's
initial response to Generic Letter 94-03 dated August 23, 1994,

2.0 EYALUATION

2.1 Scope of Modification Design

The NMP1 shroud modification is designed to provide an alternative load path for the Type
304 stainless stee. circumferential welds (welds H1 through H7), and for the shroud support
ring to shroud support plate weld (weld H8). The NMP! shroud modification design
therefore provides structural integrity for, and takes the place of, each of the circumferential
welds H1 through HS in the NMP1 core shroud, without taking credit for weld integrity.

If the HB weld inspection results confirm weld structural integrity, NMPC may elect not to
install the H8 support brackets. If the brackets are not installed, credit would be taken for
the weid integrity of HS; thus the designed shroud repair would only provide an alterative
load path for welds H1 through H7. The shroud repair design analyses envelope either of
these two noted scenarios.

2.2  Shroud Stabilizer Design Description

The repair is designed in accordance with the criteria set forth in BWROG VIP Core Shroud
Repair Design Criteria, Revision 1, September 12, 1994. The NMP! stabilizer repair was
designed by General Electric Nuclear Energy and is similar to the shroud stabilizer design
installed in the Edwin I. Hatch Nuclear Plant Unit 1. The design of the NMP1 core shroud
repair is illustrated in the attached drawings (Figures 2-1 through 2-5).

The design of the NMP1 core shroud stabilizers consists of four tie rod assemblies, six H8
bracket supports and four core plate wedges.

Tie Rod Assembly Description

Each tie rod assembly is axis-symmetrically located in the RPV annulus. Each tie rod
assembiy consists of a tie rod, upper support, upper spring, top support, middle
support, lower lateral and axial springs, lower support with two toggle boits, and
other minor components. The ends of the tie rod assemblies are attached at the top to
the upper shroud head flange and at the bottom to the Inconel shroud conical support.
The shroud head is notched at four azimuth locations (eight notches) using electric
discharge machining (EDM) to accommodate the installation of the upper stabilizer
support. At the bottom, two holes are machined through the angled conical shroud
support for attaching each tie rod assembly.

m&mmuammwmtunmb‘wavmm
of the shroud shell sections, assuming complete failure (360° through-wall) of one or
more of the circumferential shroud welds. Each cylindrical shell and ring section of
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the shroud is prevented from unacceptable motion by the stabilizers. The functions of
each tie rod assembly component are as follows:

The tie rods serve to provide an alternative vertical load path from the
upper support of the tie rod assembly through the shroud support cone.
These tie rod assemblies maintain the alignment of the core shroud to
the reactor vessel. The tie rods also prevent upward vertical
displacement of the shroud if weld H8 were completely failed.

The upper support bracket combined with the upper lateral spring is
designed to restrain lateral movement of the shell between welds H1
and H2, the ring between H2 and H3 and the shell between H3 and
H4.

The lateral rigid support (limit stop) located at the midpoint of the tie
rods is designed to restrain lateral movement of the shell between weids
H4 and HS. The rigid support is also provided for the tie rod so that
the tie rod's natural frequency will be higher than that of the forcing
frequency due to flow induced vibration.

The lower lateral spring contacts the shroud and the RPV and is ‘
designed to restrain lateral movement of the shell between welds HS
and H6, the ring between weids H6A and H6B and the shell between
H6B and H7.

The lower axial spring is designed to provide axial flexibility of the tie
rods 10 accommodate postulated temperature transients.

The lower support with toggle bolts is designed to provide an
attachment of the tie rod assemblies to the shroud conical support and
to minimize leakage between the RPV lower pienum inlet flow and the
RPV annulus flow.

Core Plate Wedge Description

The shroud repair also consists of four core plate wedges (spacers) located in the
annulus between the core support plate and the inside of the shroud. In the event that
welds H6A and H6B failed, the wedges would provide a direct load path from the
core plate 1o the shroud to help distribute the lateral loads occurring during a seismic
event. The shroud cylinder at this location is restrained in the lateral direction by the
lower tie rod lateral spring. The wedges are held in place by clamping against the
existing angle brackets that position the existing shield blocks.
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Weld H8 Support Bracket Description

The tie rod assemblies combined with the core plate wedges are designed to carry all
of the design loads of we'ds H1 through H7 and the upward vertical loads of weld
HS8. However, additional support is required at the bottom of the shroud ‘n the event
of an H8 weld failure to prevent the downward displacement of the shroud. The
shroud repair therefore includes six bracket supports located at azimuth locations
between tie rod locations. Each of the six bracket supports consists of an upper and
lower bracket. Four holes are machined through the shroud above weld H7. The
upper bracket is attached to the shroud by the four holes using two toggle bolts and
two shear keys. The lower bracket rests on the Inconel conical support and bears
against the vesse: wall, and is held in place by the ears of the upper bracket.

2.3 Design and Code Copsiderations

The design and code requirements for the shroud repair are specified in two separate
documents. One document, "Shroud Repair Hardware Design Specification (25A5583),"
defines the design and performance requirements for the stabilizers. The second document,
*Shroud Repair Code Design Specification (25A3586)," defines the American Society of
Mechanical Engineers (ASME) Code design requirements for the shroud repair.

The shroud stabilizer construction shall be performed in accordance with an ASME Section
X1 Replacement Program per the requirements of Article IWA-7000. The NMP1 core
shroud was not designed to ASME Section III design criteria and thus it is not considered an
ASME component. However, Section XI requires inservice inspection (ISI) of the core
support structures. The required replacement program is different from most replacement
programs, because the stabilizers are not a direct replacement. Instead, the structural
functions of the shroud horizontal welds are replaced by new components. Any defects
found in welds H1 through H8 are structurally acceptable after the installation of the shroud

Because the core shroud was not designed to ASME Section III, the core shroud stabilizers
are not required to be designed to ASME Section III criteria. However, material properties
for the stabilizers will be in accordance with ASME Section [II, Appendices, 1989 Edition
and the nomenclature for stress intensity used in the design will be the same as that used in
ASME III, Subsection NB, 1986 Edition and ASME III, Subsection NG, 1983 Edition with
Addenda through Summer 1984,

The shroud stabilizers shall meet or exceed the original construction requirements for the
shroud. Design of the core shroud stabilizers meets the structural criteria as specified in the
NMP! Updated Final Safety Analysis Report (UFSAR). Loads and load combinations in the
UFSAR that are applicable to the core shroud have been included in the design specifications
for the modification. The stabilizers change the points of application of the forces applied to
the RPV by the core shroud. These new foice application points and force distributions were
analyzed per the RPV original Code of Construction.
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The shroud repair is designed for a design life of 25 years (the remaining design life of the
plant, plus possible life extenzion beyond the current operating license), to include 20
Effective Full Power Years. All shroud repair hardware shall be designed so that it can be
removed and replaced. This is to provide full access to the annulus area for possible future
inspections and/or maintenance/repair activities that may prove necessary.

2.4  Materials and Fabrication Considerations

The NMP| shroud stabilizers used materials and fabrication methods for manufacturing of
the NMP1 modification assembly subcomponents as specified in the document entitled
“Fabrication of Shroud Stabilizer (25A5584)." The materials and fabrication methods used
for the NMP1 shroud repair are consistent with those materials used for the Hatch Unit |
repair and are as follows:

. upper and lower springs, upper nuts, upper and lcwer brackets, lower bracket
nuts and toggle bolts and the HB brackets, toggle boits and shear keys are to
be fabricated from nickel-based (Ni-Cr-Fe) alloy X-750 which has been heat
treated at 1975 + 25°F, followed by air cooling at 1300°F and age hardening

. tie rods, core plate wedges and other remaining components in the assemblies
are to be fabricated from either Type 316 or 316L austenitic stainless steels,
heat treated at 1900 - 2100°F, followed by quenching in circulating water to a
temperature below 400°F

Alloy X-750 was selected for the springs, nuts, and upper brackets due to its inherent high
strength, its low coefficient of thermal expansion in comparison to that of Type 304 stainless
steel (which was used for construction of the NMP1 core shroud), and its resistance to
IGSCC when placed in service in typical BWR operating environments. The X-750 material
is certified to American Society for Testing and Materials (ASTM) Standard B637, Grade
UNS NO7750 material requirements. Alloy X-750 is a precipitation-hardened Inconel
material which has been accepted for use in nuclear environments by ASME Code Section
II. ASTM Standard B637 lists the chemistry and material property requirements for
precipitation-hardened nickel-based alloy bars and forgings. ASTM Standard B637 is
equivalent 1o ASME Specification SB637, and is acceptable as a basis for certifying alloy X-
750. The modification components fabricated from Alloy X-750 have 0.030 inches of the
material removed from the surface after final annealing or pickling treatment, in order to
minimize surface conditions that increase the susceptibility of the material to intergranular
attack (IGA).

T;@eslammmmwmmmmmmmmmuwmm
with a carbon content of less than 0.020%. Types 316 and 316L are acceptable ASME Code
Section I1I materials for use in nuclear environments. The low carbon content and solution
heat treatment of the 316 materials lowers the degree of sensitization of the steels. However,
aupmuted3l6or3161.mwrilhwiubemquimdwbewmmrmziﬁnﬁonin
accordance with methods delineated in ASTM Standard A262, Procedures A or E. The
mxtﬁummmmmwmscc. The tie rod threads
were induction annealed after machining the threads to remove & possible cold work layer. It
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should be noted that all pieces of the assemblies will be mechanically locked in place; no
welding will be done to assemble the stabilizer hardware. This will lower the residual
stresses in the stabilizer assembly components, and thereby produce higher resistance to
IGSCC.

The selection of material and methods of fabricating these materials should minimize the
susceptibility of these materials to IGSCC. The absence of welding in the modification
design should also reduce the susceptibility of the tie rod assemblies to IGSCC.

2.5 Systems Evaluation

Niagara Mohawk evaluated the response of plant systems with the shroud stabilizers installed
for the following loading conditions:

EVENT LOAD COMBINATION3
.  NORMAL OPERATION Normal Pressure, Dead Weight, Thermal
2. UPSET Upset Pressure, Dead Weight, Upset Thermal
3.  UPSET2 Upset Pressure, Dead Weight, OBE (=DBE)
4. EMERGENCY | Normal Fressure, Dead Weight, DBE
5.  EMERGENCY 2 Steam Line LOCA, Dead Weight
6. EMERGENCY 3 Exit Revirc. Line LOCA (includes asymmetric load),
7. FAULTED | Steam Line LOCA, Dead Weight, DBE
8. FAULTED2 Inlet Recirc. Line LOCA, Dead Weight, DBE
9.  FAULTED 3 Exit Recirc. Line LOCA (includes asymmetric load),

Dead Weight, DBE

The above load combinations are consistent with the plant licensing basis except that the
DBE was conservatively combined with LOCA loads, which was not required by the
licensing basis. Consistent with the plant licensing basis, the DBE, in lieu of an Operating
Basis Earthquake (OBE), is combined with the upset pressure loads since the plant licensing
basis does not define an OBE. The upset transients described in the NMP1 UFSAR were
reviewed and the bounding upset thermal event was determined to be 4 transient wherein the
annulus water temperature decreases to 300°F while the reactor inlet pienum fluid
temperature remains at S45°F. This situation could occur with the loss of feedwater
followed by restoring the feedwater flow, but without feedwater heating. This event results
in the largest temperature difference between the shroud wall and the e rod assemblies.

The pressure differences across the shroud support cone, core plate axd shroud head for the

above events are provided in the design specification. The accident pressure differences for
the above events are consistent with the values listed in the UFSAR. General Electric is
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currently performing NMP| specific TRACG analyses. Preliminary results indicate that the
LOCA loads due to a recirculation line break are significantly less than the UFSAR values.

Also evaluated were the expected core plate and top guide displacements during all of the
above loading conditions with postulated through-wall cracking at different weld locations
including cracking at all welds concurrently, The predicted deflections of the core plate
and top guide during all transient and accident conditions listed above have been calculated
by Niagara Mohawk to be within the allowables defined in the design specifications, and
therefore, would have no impact on control rod insertion. These allowables are bounded
by the allowables discussed in a GE report, GENE-771-44-08%4 Rev. 2, “Justification for
Allowable Displacements of the Core Plate and Top Guide Shroud Repair,” dated
November 16, 1994. Revision 2 of this report was recently revised to include the final
results of CRD Performance Evaluation Testing and Driveline Misalignment (GE Report
NEDC-32406, September 1994).

The NMP1 design specifies the maximum allowable permanent horizontal deflection of any
point on the shroud adjacent to either the H2 or the H3 weld (i.e., the top guide support)
shall be less than 2.1 inches divided by a minimum safety factor (SFmin), during all of the
above load combinations. The maximum permanent horizontal deflection of any point on the
shroud adjacent to either the H6A or H6B weld (i.e., core plate support) shall be less than
0.75 inches divided by SFmin for the above load combinations. The maximum transient
elastic horizontal deflection during a seismic event adjacent to either the H6A or H6B weld
shall be less than 1.68 inches divided by SFmin. The values of SFmin are 2.25 for normal
and upset, 1.5 for emergency and 1.125 for faulted conditions, consistent with the above
noted GE document.

The bounding load combinations for comparison of the top guide and core plate horizontal
displacements to allowables were the (Upset 2) and (Faulted 1) cases. The horizontal
displacements summarized below are within the allowable values, therefore, insertion of the

control rods is assured.

Displacement Allowable
Upset 2: Top Guide 0.25* 0.93*
Core Plate 0.03" 0.75"
Faulted 1: Top Guide 0.64" 1.87°
Core Plate 0.36" 1.49°

The maximum horizontal permanent deflection of any part of the shroud other than the top
guide support ring and the core plate support ring that is not directly supported by either the
upper or lower radial springs i3 limited to approximately 0.75 inches by mecharical limit
stops. These stops do not perform any function unless a section of the shroud, for example
between H4 and HS, becomes disconnected and a combined LOCA plus seismic event
occurs. If this unlikely scenario occurs, the stops will limit the herizontal displacement to
approximately 0.75 inches, which is equal to one-half the shroud thickness. A displacement
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equal to one-half of the shroud wall thickness results in minimal leakage from the core to the
downcomer region because the shroud sections still overlap each other. The limit stops do

not invalidate the linear seismic analysis discussed in Section 2.6 because very little mass is
associated with any potentially disconnected and unsupported section of the shroud.

The allowable vertical displacement of the shroud was determined based on the attendant
leakage through a crack during normal operation. This is discussed in detail later in this
section. The allowable vertical displacement of the shroud was also determined by the
allowable vertical displacement of the top guide during an accident to ensure the fuel
overlaps the top guide and by ensuring that the core spray function is not impacted. The
vertical displacement of the core support plate is limited by the control rod guide tubes to an
acceptable value of approximately one-half inch.

The maximum vertical displacement occurs during the MSLB accident scenario. Based on
peak differential pressures listed in the UFSAR, . .agara Mohawk determined that for
approximately six seconds during which the LOCA loads exceed normal operating pressures,
the tie rods will elastically stretch a maximum of 0.61 inches, assuming postulated through-
wall shroud cracking. This vertical displacement is momentary, and the top of the shroud
will return to rest on the lower portion. After the six-second lift, no significant shroud
bypass will occur. Further, minor shroud bypass leakage is not considered safety significant
during the MSLB accident because there is no loss of coolant from the lower vessel area, and
the small vertical lift of 0.61 inches will not adversely impact the safety function of the core
spray system or cause the top guide to exceed the top of the fuel.

Niagara Mohawk also performed a leakage flow evaluation for normal and upset pressure
conditions. The hardware designed to repair the shroud with identified cracks for NMP1
requires the machining of several holes through the shroud head flange for the installation of
the upper support. There are a total of eight holes. Each of these holes will have some
clearance, which will allow a small amount of leakage flow to bypass the steam separation
system. As part of the stabilizer design, the shroud support cone will have eight holes,
which also allows a small amount of core flow leakage through the clearance between the
holes and the mating bolts. As part of the H8 weld bracket design, the lower shroud will
have 24 holes, which also allow a small amount of core flow leakage through the clearance
between the holes and the mating boits and shear keys. In addition, there are nine welds in
the shroud that may develop cracks, either above or below the core plate elevation. These
cracks present another leakage flow path for the core flow. During normal operation,
thermal tightening of the tie rods prevents upward motion of the shroud and crack separation
for all crack scenarios.

The shroud head leakage flow includes steam flow, which effectively increases the total
carryunder in the downcomer by 2 maximum of about 0.02% at 100% rated power and 85 to
100% rated core flow. The carryunder from the separators is based on the applicable
separator test data at the lower limit of the operating water level range. The combined
effective carryunder from the separators and the shroud head leakage at 85 to 100% rated
core flow is about 0.17%, and is bounded by the design value of 0.25%. The impact of the
flow leakage along with the associated carryunder increase is considered below.
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| The impact of the leakage results in an overprediction of core flow by about 0.6% of core
flow. This overprediction is small compared to the core flow measurement uncertainty of
5% for non-jet pump plants used in the Maximum Critical Power Ratio (MCPR) Safety Limit
evaluations. Additionally, the decrease in core flow resulting from the overprediction results

| in only about 0.2% decrease in calculated MCPR. Therefore, it is concluded that the impact
is not significant.

The computer code used to evaluate performance under plant anticipated abnormal transients
and calculate fuel thermal margin includes carryunder as one of the inputs. The effect of the
increased carryunder due to shroud repair leakage results in greater compressibility of the
downcomer region and, hence, a reduced maximum vessel pressure. Since this is a favorable
effect, the thermal limits are not impacted.

The limiting condition is the recirculation dischatge line break. The severity of the limiting
event is primarily determined by the core spray flow to the upper plenum region. The
leakage through the shroud repair holes does not have an impact on the core spray flow or
the cooling to the fuel rods or fuel channel. Therefore, the ECCS results are unchanged by
the shroud leakage.

The increased carryunder due to shroud bracket-hole leakage results in an increase in the -
core inlet enthaipy by about 0.1 BTU/Ib, compared with the no leakage condition. The
combined impact of the reduced core inlet subcooling and the reduced core flow due to the

| leakage results in a minor effect (~ 1.2 days) on fuel cycle length and is considered
negligible.

Niagara Mohawk has concluded that there is an insignificant impact of the leakage flows
through the shroud repair holes and postulated shroud cracks on the steam separation system
performance, core monitoring, fuel thermal margin, ECCS performance and fuel cycle
length. The resuits show that at rated power and 85 to 100% rated core flow the leakage

| flow from the repair holes is equal to a maximum combined leakage of about 0.7% of core
flow. This leakage flow is sufficiently small so that the steam separation system
performance, core monitoring, fuel thermal margin and fuel cycle length remain adequate.
Also, the impact on ECCS performance is insignificant, and hence, the licensing ECCS
evaluation for the normal condition with no shroud leakage is applicable.

2.6  Structural Evaluation

The NMP! shroud repair has been designed to both vertically and horizontally support the
top guide, core support plate, and shroud head and to prevent core flow bypass to the
annulus region. The shroud repair will support the fuel assemblies and maintain the correct
Mchnmelspucingmpeuﬁtcmﬂolmdhmﬁmbyﬁuﬁﬁn;medimtofm
shroud under postulated accident scenarios.

Extensive stress analysis was performed for all of the shroud repair parts and affected reactor
components. This analysis was divided into four separate parts for convenience: (i) the
mw(mm;mujm:mwmmm).(ﬁ)mmm&
rod assemblies, (iii) the repair hardware components, and (iv) the reactor vessel. Separaie
W(}D)Memtm:mewbwmma)md(ﬁ).

Page 10 of 15



and hand ~alculations using basic strength of materials formulas were used to evaluate item
(iii). Eacn of these evaluations and the associated results are described briefly in the
which follow. The complete details of the evaluation can be found in GE report
B13-01739-04, Revision B. It should be noted that some of the results given here are
preliminary in the sense that design inputs are still being finalized; however, the conclusions
resulting from the use of final design inputs are not expected to change from those shown
here. The fourth part of the stress analysis addressed the new loads applied to the reactor
vessel as a result of the installation of the shroud stabilizers. This analysis is contained in

GE report 24A6426.

Conical Suppert Evaluation

A detailed finite element model of the shroud conical support was used to perform stress
analysis of the conical support. The model consisted of a 90° vessel/conical support
segment. A 90° segment (i.e., % model) was utilized since the shroud repair consists of
four nearly equally spaced tie rods. A portion of the reactor vessel was included in the
model 30 that the appropriate interaction at the conical support junction could be accounted
for. The vessel ends were modeled far enough away from the junction so that end effects
were insignificant. The repair hardware connection was placed in the center of the model
(i.e., at 45°) so that edge effects from the 0° and 90° planes were insignificant ‘n the region
of interest. The shroud support ring and the shroud were not included in the finite element
model (i.e., the H8 weld was assumed to be completely failed). This configuration is
conservative in that the conical support receives no additional support from the shroud
support ring and bounds all other weid configurations.

This model was also used to evaluate the six H8 weld repair brackets. Although the model
effectively considered four of these brackets (since the model was a '4 model), the stress
results demonstrated that the effects from one bracket do not influence the stresses at other
bracket locations; therefore, the 90° model was deemed adequate for fully evaluating all
loads imposed on the conical support by all of the shroud repair hardware and all vessel
loads.

Stresses due to reactor pressure, lower shroud pressure drop (AP), thermal events, and all
reactions from the shroud repair hardware were considered in the analysis. Deflection of the
conical support was also evaluated from a safety standpoint and found to be acceptable.

Shroud aud Tie Rods Evaluation

Several other detailed finite element models were developed to evaluate stresses in the shroud
and repair hardware components. The first model consisted of a 180° shroud segment
composed of shell, gap (representing cracks), 3-D truss, beam and spring elements. Repair
spring and vertical tie rod assemblies were also included in this model as 3-D truss elements
and lower brackets as 3-D beam elements representing the repair hardware global mechanical
characteristics. A 180° segment was necessitated by the need to evaluate the non-symmetric
loads. This model allowed for complete stress evaluation of the shroud.

Several other finite element models were constructed using 3-D solid elements for the spring
and tie rod components to separately evaluate stresses in each of these components.
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As with the conical support, stresses due to reactor pressure, shroud pressure drop (AP),
thermal events, and all reactions from the shroud repair hardware were considered in the
anaiysis and found to be acceptable. Horizontal defiection of the shroud at the top guide and
core plate locations was also evaluated from a safety standpoint and found to be acceptabl..

Rapair Hardware Components Evalustion

Detailed hand calculations of the repair hardware components and the H8 weld repair
brackets at locations not specifically covered by the above finite element models were
performed for structural analysis purposes. The bounding loading conditions for the
evaluation of stresses in the H8 brackets are the (Emergency #3) and (Faulted #2) loadcases.
Stresses in the H8 brackets and the shroud were below allowable stresses for these bounding
loadcases. The bounding loading conditions for the tie rod assemblies are the (Emergency
#2) and (Faulted #1) loadcases. Stresses in the tie rod assemblies were below allowable

stresses for these bounding loadcases.

Beactor Veasel Evaluation

The upper and lower lateral springs and the HS brackets put new design mechanical loads
into the reactor vessel, A finite element (FE) model of the reactor vessel shell was
developed and the radial loads from the springs and H8 bracket supports were applied. Al
of the stress intensities due to the new design mechanical loads satisfy the allowable stress
intensities of the original code of construction.

Sefamic Analysis

The dynamic seismic analysis for the NMP1 shroud repair modification is documented in
report GENE-B13-01739-03. The mathematical, beam element structural model used for the
analysis includes the reactor building, shield wall/pedestal, RPV, reactor internals, and the
repair modificatios. hardware, all coupled. The model was analyzed using the SAP4G(7
computer program.

The current licensing basis Design Basis Earthquake (CBE) was used in the analysis. A
synthetic time history was generated based on the horizontal DBE spectra in accordance with
the guidelines contained in the U.S. NRC Standard Review Plan, NUREG-0800. DBE
results were combined with upset as well as emergency and faulied conditions. To add
conservatism to the shroud repair design, the DBE loads were combined with the LOCA
loads, although the plant licensing basis does not require this conservative load combination.

No detailed RPV and internals dynamic analysis documentation existed for NMP1 against
which the results of the new detailed dynamic model could be benchmarked. The new
coupled model was thus generated utilizing the available licensing basis data and analyzed
and verified using the methodologies employed in modern plant designs. The licensing basis
condition was, however, simulated by additionally analyzing the model without the shroud
stabilizers and without any cracks, to form a new benchmark run. The resultant component
loads based on the new shroud repair seismic analysis compared favorably with the
component loads in the benchmark run.
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The structural stiffness properties were calculated for the tie rods and the top and bottom
springs, taking inio consideration the local stiffness at the shroud head and the shroud conical
support. The model being axisymmetric, the equivalent rotational stiffness offered by the tie
rod system was incorporated into the model. The displacements of the shroud at the top
guide and core plate elevations were calculated based on the total horizontal force and spring
constant of each stabilizer spring. Only one spring was assumed to be effective at a time.
The spring constant values of 24,000 Ib./in at the top guide, and 336,000 Ib./in at the core
plate elevation were determined by finite element analysis.

A bounding combination of cracked/uncracked cases were analyzed. The cases analyzed
bound the various hypothetical cracked scenarios, and yield maximum loads for the
modification hardware design. The stabilizer design is based on the worst case scenario to
ensure control rod insertion and safe shutdown of the reactor.

The NMP1 shroud repair includes six HS weld brackets at the interface between the shroud
and the conical shroud support skirt to support the shroud in the vertical direction against
free fall, should the H8 weld fail completely. The seismic analysis evaluated the scenario
where the H8 weld failed and the corresponding downward load on the H8 support bracket,
due to the moment caused by the horizontal seismic motion, was taken into account.

For the Coupled model, an axisymmetric lumped mass model was developed for the seismic
analysis. The model was constructed as an assemblage of lumped masses connected by
massless beam elements and spring elements. In the "horizontal® model, only the horizontal
translation and the corresponding rotational degrees-of-freedom were included. The
structural properties of the various elements including the proposed structural modifications
were incorporated in the model. Hydrodynamic masses were calculated and modeled in
order to account for the dynamic coupling of the fluid mass with the solid mass.

For the Weld Crack model, analysis iterations were performed to reflect the scenarios
wherein 360 degree through-wall, circumferential cracks were assumed at the various crack
locations on the shroud.

For the analysis, the cracks were represented as hinges or rollers, depending upon the
assumed crack condition and the loading event. In a given circumferentially cracked plane,
the crack is assumed to resist only lateral shear, if no lifting or separation of the crack plane
occurs. In such a case, the crack plane is modeled as a hinge. If vertical separation of the
crack plane is assumed or anticipated, the resistance to both shear and moment are lost. In
this case, the crack plane is modeled as a roller. The tie rods are preloaded with a pre-
determined thermal load. This preload maintains a compressive clamping force on the
shroud which would keep the cracked welds from separating during an upset condition event.
Consequently, a hinged assumption is applicable for the upset condition. For the emergency
or faulted condition event involving a LOCA, the possibility of the shroud lifting
momentarily exists, which would cause a separation at a postulated crack. To represent such
a scenario, the postulated crack was assumed as a roller. .

For the case with all welds cracked, weld H1 was modeled as a roller; all other welds are

modeled as hinges. HI being the uppermost weld, the rolier condition at H1 represents
maximum crack separation due to LOCA upward pressure, and minimum downward
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compressive (crack closure) load due to deadweight. All other welds were modeled as
hinges since there is sufficient deadweight to maintain contact (crack closure) and offer shear
resistance.

Vertical seismic inertia load was not analyze’ sing the computer model. Any potential
vertical amplification during the sho * perioc  time when a portion of the shroud may tend
to lift is judged to be small, since the. portion of the shroud is only connected in the vertical
dxmmmdwnmuﬂuofﬂnwmmﬂnnemds The tie rods cannot apply a

vertical upward force on the lifted portion of the shroud. Thus, vertical excitation cannot be
transferred from the unlifted shroud to the lified portion of the shroud.

In the repaired condition (with the medification hardware in place), the uncracked case
yielded the most governing response spectra. These spectra was compared with the spectra
generated using the benchmark model (without modification hardware and cracks) which
showed that the spectra were almost identical, demonstrating the insignificant impact of the
repair modification on the piping/RPV interface seismic loads.

mrepdrhndwmwudedgnedfmnwpomddfmvibmﬁm.mdmbepmevibuﬁoam
a minimum. The natural frequency of the repaired shroud, including the repair hardware,
has been determined. mwwmwcydwmaundbywbmwmbeh
than 1.0 for the design life of the repair hardware.

Flow Induced Vibration Analysis

The potential for flow induced vibration has been evaluated by calculating the lowest natural
frequency of the tie rods and the highest vortex shedding frequency due to the water in the
downcomer. The tie rods are 3.5 inches in diameter and 136.6 inches long. The tie rods are
threaded on both ends. One end is connected with a nut to a support assembly and the other
end is threaded to an axial spring member. The spring member is anchored to the reactor
vessel support cone by a pin and clevis arrangement. The assembly is thermally preloaded to
79,670 Ib. A mid-span support is included which reduces the effective length of the tie rod.
The calculated lowest natural frequency of the assembly is 28 Hz. The potential excitation
forces come from the water flow and from the shroud which has a natural frequency much
lower than the stabilizer assembly.

The stabilizer assemblies are located in the annulus between the shroud and vessel at
approximately 90°, 170°, 270°, and 350° degree locations. The flow in this region is
primarily parallel to the tie rods. The maximum axial flow in the annulus at 105% rated
core flow is calculated to be 5.8f/sec. The maximum cross radial flow occurs at the inlet to
the recirculation nozzles which flair out in the vessel ID to approximately 40 inches in
diameter. The flow velocity at this diameter is 9.3 f/sec. Although there is no stabilizer
assembly at this location, the vortex shedding frequency for this flow velocity is only 7 Hz.
This is well below the 28 Hz lowest natural frequency of the stabilizer assembly. This
combination satisfies the standard GE design goal of a factor of three between excitation

frequency and lowest natural frequency.
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The requirements for pre-modification and post-modification inspection of the tie rod
assemblies are given in General Electric Field Disposition Instruction (FDI) No. 0245-90800.
FDI No. 0245-90800 Section IV., Step 1.0 will require that field examiners perform a VT-1
examination of the accessible areas of the RPV wall, shroud support cone and weld H9,
adjacent to the attachment point for the shroud stabilizer lower support and H8 weid
brackets.

FDI No. 0245-90800 Section IV., Step 4.0 requires that field examiners perform a VT-1
enmmnonofmeoomplmdmodxﬁanon The post-modification inspections for the tie rod
assemblies will include VT-1 examinations of all the clevis pins used in the modifications,
each core plate wedge assembly, each stabilizer assembly in contact between the RPV wall
and the upper contact, mid-support and lower contacts, each stabilizer assembly in contact
between the shroud and the upper support and lower spring and each jam nu* on each of the
eight toggle bolt assemblies to verify crimping. The post-modification inspections for the H8
brackets will include VT-1 examinations of the foot of the upper bracket of the H8 weld
assembly to confirm that it is resting or contacting the lower bracket and each jam nut on
each of the six upper bracket assemblies to verify crimping has occurred. All VT-1
examinations will be accomplished using a television camera which is capable of resolving &
0.001 inch diameter wire on a neutral gray background, and from a distance and with light
that has been demonstrated capable of detecting IGSCC.

Niagara Mohawk will augment their Inservice Inspection programs to include examination of
the repair/modification designs (i.e., as stated in Section 2.2.7 of staff SER “Safety
Evaluation on Boiling Water Reactor (BWR) Core Shroud Repair Design Criteria,” which
was issued to the BWR VIP Repair Technical Subcommittee on ¢ ptember 29, 1994).
Niagara Mohawk will submit its plans for augmented inspections within 90 days following
completion of NMP1's 1995 refueling outage.

3.0 Conclusion

Based on Niagara Mohawk's review of the shroud modification hardware from design, code
reconciliation, materials, fabrication, structural, systems, installation and inspection
considerations, as discussed above, Niagara Mohawk concludes that the proposed
modification is in accordance with the BWR VIP Core Shroud Repair Design Criteria dated
September 12, 1994 and the NRC Safety Evaluation on BWR VIP Core Shroud Repair
Design Criteria. Niagara Mohawk has also concluded that the NMP1 shroud repair is
consistent, where applicable, to the previous NRC accepted Hatch Unit 1 installed shroud
repair. Therefore, the proposed modification provides an acceptable level of quality and
safety as required by 10CFR50.55a(a)3 and is acceptable for installation in the NMPI
Reactor Pressure Vessel.
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General Electric Company

AFFIDAVIT

I, David J. Robare, being duly sworn, depose and state as follows:

(1) xmw,mmmmmmcmmy('cs')m
hwbmddeptdﬁnﬁmcﬁonofmiewingﬂninfomnﬁondwibdhpmph
(2)whichisaouslntobeumhhdd.mdhvebmwthoﬁzodtonpp&yfmiu

(2) mmmmmmuwwnmmmmasmmm
GENE-B13-01739-04, NMP! Shroud Repair Hardware Stress Analysis, Revision 0,
Chum(GEComplnyPropwwlnfomnﬁon),dnedDm. 1994, The
propﬁewyinfomnionisdelinwedbybmmukedinthemuginadjmmdn
specific material.

(3) mmnkingthisnppliudonforwithholdinaofpmpﬁminfomdonofwhichhis
theowncr.GEnﬁuupontbeexunpﬁonﬁ’omdisdommfonhintbeFreedomof
Information Act ("FOIA"), § USC Sec. 552(b)(4), and the Trade Secrets Act, 18
USC Sec. 1905, and NRC reguiations 10 CFR 9.17(a)4), 2.790(a)4), and
2.790(d)(1) for “trade secrets and commercial or financial information obtained from
npersonandpﬁvilegedmconﬁdmﬁd'(ﬁxmm@uﬂ. The material for which
exemption from disclosure is here sought is all "confidential commercial information”,
and some portions also qualify under the narrower definition of "trade secret”, within
t!nmusﬁnpudcnodtothmtmformrpomofFOlAmepﬁonAin,
. vely, Critical Mass E Proi e
975F2d871 (DC Cir. 1992), and ic Citi
704F2d1280 (DC Cir. 1983).

(4) Some examples of categories of information which fit into the definition of
proprietary information are:

a memammmwwm;mppom
demdymwhaepmmﬁonofiuunbyGuﬂElecuic'acompedton
wiMﬁomﬁomedElecuiccomﬁmuloompedﬁveeoommic
advantage over other companies,

b. Infomﬁonwhich.ifuudbynmmp«itor,wwldredueehisapmdimof
reooureuorimpmwhiseompetiﬁvepoﬁdoninthcdeﬁn manufacture,
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(9)

The development and approval of the BWR Shroud Repair Program was achieved at
a significant cost, on the order of one million dollars, to GE.

The development of the evaluation process along with the interpretation and
uppﬁaﬁonofthelndyﬁa!mnuisdmvedfmmdnmeudvewm
that constitutes a major GE asset.

Public disclosure of the information sought to be withheld ic likely to cause
substantial harm to GE's competitive position and foreclose or reduce the availability
of profit-making opportunities. The information is part of GE's comprehensive BWR
mymmbnbmuﬂiuwmddvmmwmoﬁm
development cost. The value of the technology base goes beyond the extensive
phyﬁcddaubmnndmﬂyﬁcdmahodologyandinchd«devdoptmofme
expuﬁnwdaaminemdapplyﬂnappmprinewdmdonprocm. In addition, the
techmlogybminduduthevdueduived&ompmvidin;nmlymdomvmh
NRC-approved methods.

The research, development, engineering, analytical and NRC review costs comprise &
substantial investment of time and money by GE.

Thcpreciuvﬂmoftheexperﬁutodevisemevﬂuﬁonprocmmdupplyﬂn ;
correct analytical methodology is difficult to quantify, but it clearly is substantial

GE'scompetitivcudvmgewﬂlbelostiﬁtscompcdtonmnbletouutlwmduof
ﬂwGEapeﬂmtommhumvaifythdrownprocmorifthcymableto
claimmequivdanundmndingbydanonmaﬁngthntheyanuﬁvenmume
or similar conclusions.

The value of this information to GE would be lost if the information were disclosed
to the public. Making such information available to competitors without their having
been required to undertake & similar expenditure of resources would unfairly provide
competitors with a windfall, and deprive GE of the opportunity to exercise its

competitive advantage to seek an adequate retum on its large investment in
developing these very valuable analytical tools
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General Electric Company

AFFIDAVIT

I, David J. Robare, being duly sworn, depose and state as follows:

(1) I am Manager, ALMR Project Management, General Electric Company ("GE") and
have been delegated the function of reviewing the information described in paragraph
(2) which is sought to be withheld, and have been suthorized to apply for its
withholding.

(2) “The information sought to be withheld is contained in the GE propnetary report
GENE-B13-01739-05, Safety Evaluation for Installation of Stabilizers on the NMP ]
Core Shroud, Revision 1, Class Il (GE Company Proprietary Information), dated
January, 1995 The proprietary information is delineated by bars marked in the
margin adjacent to the specific material

(3) In making this application for withholding of proprietary information of which it is -
theowner,GEreliuupontheexanption&omdisdomntfoﬂhinﬂwl‘reedomof
Information Act ("FOIA"), 5§ USC Sec. 552(b)4), and the Trade Secrets Act, 18
USC Sec. 1905, and NRC regulations 10 CFR 9.17(a)4), 2.790(a)4), and
2.790(dXI)for'mdeucrmwdcommuddorﬁmndllinfam:ﬁonobqumm
a person and privileged or confidential® (Exemption 4). The material for which
mpﬁonﬁomdixlomhhcemmhaﬂ‘wnﬁdmﬁdwmddmfomﬁon’,
mdwmeporﬁomlhoqudifyundaﬂwmowerdeﬁniﬁonof'tndem',wmﬁn
the meanings assigned to those terms for purposes of FOLA Exemption 4 in,
res A NEIRY LFIolec INUCHE: LEegaton QIS SICD
975F2d871 (DC Cir. 1992), and ic Citi

704F2d1280 (DC Cir. 1983).

(4) Some examples of categories of information which fit into the definition of
proprietary information are:

a Information that discloses a process, method, or apparstus, including supporting
dmundmdyuwhceprevemionofiuuubyﬁenallﬁlecuic'scompeﬁton
without license from General Electric constitutes a competitive economic
advantage over other companies,

b, Information which, if used by 8 competitor, would reduce his expenditure of
resources or improve his competitive position in the design, manufacture,
shipment, installation, assurance of quality, or licensing of a similar product,



(%)

(6)

(M

(8)

¢. Information which reveals cost or price information, production capacities,
budget levels, or commercial strategies of General Elsctric, its customers, or its
suppliers;

d  Information which reveals aspects of past, present, or future General Electric
customer-funded development pians and programs, of potential commercial
value to General Electric;

e. Information which discloses patentable subject matter for which it may be
desirable to obtain patent protection.

The information sought to be withheld is considered to be proprietary for the reasons
set forth in both paragraphs (4)a. and (4)b., above

The information sought to be withheld is being submitted to NRC in confidence The
information is of a sort customarily held in confidence by GE, and is in fact so held.
The information sought to be withheld has, to the best of my knowledge and belief,
consistently been heid in confidence by GE, no public disclosure has been made, anc
it is not available in public sources. All disclosures to third parties including any
required transmittals to NRC, have been made, or must be made, pursuant to
regulatory provisions or proprietary agreements which provide for maintenance of
the information in confidence Its initial designation as proprietary information, and
the subsequent steps taken to prevent its unauthorized disclosure, are as set forth in
paragraphs (6) and (7) following.

Initial approval of proprietary treatment of 2 document is made by the manager of the
originating component, the person most likely to be acquainted with the value and
sensitivity of the information in relation to industry knowledge. Access to such
documents within GE is limited on & "need to know" basis.

The procedure for approval of external release of such a document typically requires
review by the staff manager, project manager, principal scientist o other equivalent
authority, by the manager of the cognizant marketing function (or his delegate), and
by the Legal Operation, for technical content, competitive effect, and determination
of the accuracy of the proprietary designation. Disclosures outside GE are limited to
regulstory bodies, customers, and potential customers, and thewr agents, suppliers,
and licensees, and others with a legitimate need for the information, and then only in
accordance with appropriate regulatory provisions or proprietary agreements.

The information identified in paragraph (2), above, is classified as proprietary because
it contains detailed results of analytical models, methods and processes, including
computer codes, which GE has developed, obtained NRC approval of, and applied to
perform evaluations of the core shroud repair for the BWR.

Affidavit Page 2



The development and approval of the BWR Shroud Repair Program was achieved at
a significant cost, on the order of one million dollars, to GE

The development of the evaluation process along with the interpretation and
application of the analytica. results is derived from the extensive experience database
that constitutes a major GE asset

Public disclosure of the information sought to be withheld is likely to cause
substantial harm to GE's competitive position and foreclose or reduce the availability
of profit-making opportunities. The information is part of GE's comprehensive BWR
safety and technology base, and its commercial value extends beyond the original
development cost. The value of the technology base goes beyond the extensive
physical database and analytical methodology and includes development of the
expertise to determine and apply the appropnate evaluation process. In addition, the
technology base includes the value derived from providing analyses done with
NRC-approved methods

The research, development, engineering, analytical and NRC review costs comprise a
substantial investment of time and money by GE

The precise value of the expertise to devise an evaluation process and apply the
correct analytical methodology is difficult to quantify, but it clearty is substantial

GE's competitive advantage will be lost if its competitors are able to use the results of

the GE experience to normalize or verify their own process or if they are able to
claim an equivalent understanding by demonstrating that they can arrive at the same
or similar conclusions

The value of this information to GE would be lost if the information were disclosed
to the public Making such information avaiiable to competitors without their having
been required to underiake a similar expenditure of resources would unfairly provide
competitors with a windfall, and deprive GE of the opportunity to exercise its
competitive advantage to seek an adequate return on its large investment in
developing these very valuable anaiytical tools




STATE OF CALIFORNIA
COUNTY OF SANTA CLARA

David J. Robare, being duly sworn, deposes and says:

That he has read the foregoing affidavit and the matters stated therein are true and correct
to the best of his knowledge, information, and belief.

Executed at San Jose, California, this 'S ™ day of _ JANUAY 1995

)
) $s.
)

David J. Robare
General Electric Company

Subscribed and sworn before me this aﬂ'uy of _9-««-»7 1995.

@m:‘w E Duan, L Aledall

; Notary Public é:um
My ct-“x Expues MAR 26, 1997 Notary Public, State of California




ENCLOSURE 2

Nine Mile Point Unit 1
Revised Core Shroud Design Supporting Documentation

Document Number Rev Description

GENE-B13-01739-04 0 *Shroud Mechanical Repair Program® NMP1 Shroud and
Shroud Repair Hardware Analysis

GENE-B13-0173905 1 Safety Evaluation for Installation of Stabilizers on the NMP1
Core Shroud

25A5583 2 Design Specification "Shroud Repair Hardware®

FDI (245-90800 0 Field Disposition Instruction

GE Affidavit NA Affidavit Executed by GE Detailing Reasons to Withhold
Proprietary Information




ENCLOSURE 3

Nine Mile Point Unit 1
Revised Core Shroud Design Drawings

2 Modification and Installation Drawings
2 *Assembly Drawing of Upper Support
112D6574 2 *Assembly Drawing of Upper Spring
112D6576 2 *Assembly Drawing of Lower Support
112D6618 1 *Assembly Drawing of Clamp/Spacer -
17883747 2 *Assembly Drawing of Bracket
GE Affidavit NA | Affidavit Executed by GE Detailing Reasons to Withhold
Proprietary Information

Detailed drawings for each component are available upon request.
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AFFIDAVIT

I, David J. Robare, being duly sworn, depose and state as follows:

(1) xmm.mmmmmmcmms-)m
mmummwammmmmm
(2)wlichitoomhwbewithbdd.lndhlvebmmhodudtoapplyfmiu
withholding.

(2) mhxformlﬁoumghwbewimheldhcomainedhdnﬁimmmm
No. 10728679, Modification and Inswallation Drawings, Revision 2, Class I (GE
Company Proprietary Information), dated December, 1994. The propnetary
mfomaﬁ\wnuddinwedbybmmukedinﬁnmnﬁnndjmwthespodﬂc
material.

(3) lnuuhngthiaappﬁuﬁonforumhholdingofpropﬁauyinfomnﬁonofwhichhh .
t!woww,GErdiaupontbeaunpﬁon&omdisdomwfonhinthe Freedom of
Information Act ("FOIA"), § USC Sec. 552(b)X4), and the Trade “ucrets Act, 18
USC Sec. 1905, and NRC regulations 10 CFR 9.17(aX4), 2.790(a)4), and

respectively,
975F2d871 (DC C
704F2d1280 (DC Cir. 1983).

(4) Some examples of categories of information which fit into the definition of
proprietary information are.

a lnfamﬁonthﬂdisdomnpmc«:,method.ouppum&incmdm;mppom
mmmwmmmofMWWGdestOn
without license from General Electric constitutes & competitive economic
advantage over other companies,

b. lnfomnﬁonwhich.ifundbyuoompeﬁtm,wouldmmapmdimd
resources or improve his competitive position in the design, manufacture,
ﬁmmmwmofqmﬁw.mﬁcﬁnaofamm

2]
W
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(6)

M

(8)

¢. Information which reveals cost or price information, production capacities,
budget levels, or commercial strategies of Generzl Electric, its customers, or its
suppliers,

d  Informstion which reveals aspects of past, present, or future General Electric
customer-funded development plans and programs, of potential commercial
value to General Elecrric;

¢. Information which discloses patentable subject matter for which it may be
desirable to obtain patent protection. :

The information scught to be withheld is considered to be proprietary for the reasons
set forth in both paragraphs (4)a. and (4)b., above.

The information sought to be withheld is being submitted to NRC in confidence. The

information is of & sort customarily heid in confidence by GE, and is in fact so heid.

ﬂninfomﬁonmdntobewithhddhu.tothebenofmykmﬂdmmdw

consinem!ybeenbddmconﬁdmbyGE.nowblicdhdomnhubmmmm

it is not available in public sources. All disclosures to third parties including any

requindummimhtoNRC.hnwbeumndc.orMbem;dc,pumm

regmnorypmvhiomorpmpdwywwhichpwﬁdeformﬁmmof
the information in confidence. Its initial designation as proprietary information, and

thembnqucmnepsukzntopmuniummhurb:eddiulom.mumfonhin

paragraphs (6) and (7) following,

lm&dapprovdofpmpﬁmu'umdldoanmismmwmewoﬂbe
oﬁgimﬁngcomponem.tbepammoulikdywbewqmimodwithmevduemd
sensitivity of the information in relation to industry knowledge. Access to such
documents within GE is limited on a "need to know" basis.

mmwwamm«m.mwmm
mwbymemﬂw.mjmmmu.pﬁndpdndmﬁuormh«equwem
wthoﬂty.bythcmmguofthecogn‘nﬁmuhﬁnsﬁmcﬁon(orhisdm).uﬂ
WMWWMMMMWMMWM
of the accuracy of the proprietary designation. Disclosures outside GE are limited to
mmm\mmmummmwmuppm
mdﬂmmdmmnwitbllqiﬁmncnsdfmtheinfomnﬁon.mdthmonlyin
accordance with aprrupriste regulatory provisions or proprietary agreements.
minfomﬁmiwdmwwnph(Z).manmﬁmm
ncommmwmmformmcﬁmwmmmc
lpprovﬂof.uduppliedtotheooruhroudnpdrfoanWR

TbedevdopmnndlppmvnloftheBWRShrouderpmw.dﬁwedn
nwwxcon,mtboorduofouniniondouuxwﬁﬁ.
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The development of the evaluation process along with the interpretation and
application of the analytical results is derived from the extensive expenence database
that constitutes 8 major GE asset.

Public disclosure of the information sought to be withheld is likely to cause
substantial harm 1o GE's competitive position and foreclose or reduce the availability
of profit-making opportunities. The information is part of GE's comprehensive BWR
safety and technology base, and its commercial value extends beyond the original
development cost. The value of the technology base goes “eyond the extensive
physical database and analytical methodology and includes ~'--ment of the
expertise to determine and apply the appropriate evaluation process. '~ " ;a, the
tedmologybnninchduthovuhcd«ivadﬁompmvidingmﬂymdonewhh
NRC-approved methods.

mmmmwmwmmcmwmwa
substantial investment of time and money by GE.

mprednvmnofthecxpmintodcvisemevdmdonpmewmdnpp!ythe
conecundyﬁcdmahodologyildiﬂmhwqmmify,buﬂtdmyhmbm.

GE'scompeﬁﬁwndvmcewillbeloniﬁuoompetitonm:blctounthemﬂtsof
L’nGEapcimtommhumv«ifyMownprocmorifthcymnbleto
ddmmeq\ﬁvdmundnmdincbydanonmﬁngthnduymuﬁveuthem
or similar conclusions

The value of this information to GE would be lost if the information were disclosed
to the public Making such information available to competitors without their having
bemrequiredtounduukeadmﬂuupendmmofwcuwocndmﬁﬂypmvide
competitors with & windfall, and deprive GE of the opportunity to exercise its
wmpaidwndvmwnakmldequueretumoniuhmeinvemmmin
developing these very valuable analytical tools.
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STATE OF CALIFORNIA )

) 88
COUNTY OF SANTACLARA )
David J. Robare, being duly sworn, deposes and says:

That he has read the foregoing affidavit and the matters stated therein are true and correct
" to the best of his knowledge, information, and belief

Executed at San Jose, California, this 08" dayof __ TANVARY 1995,

David J. Robare
General Electric Company

v
Subscribed and sworn before me this [é day of ‘g—o-“—‘-‘-t 1995.

4

Ve, & Hhaadatl
r"“m Notary Publié, State of California
@ H

i Netar Pk - Catorss

SANTA CLARA COUNTY B
’ wm.mmu.vml
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1. SCOPE

1.1 This document defines the design and performance requirements for stabilizers and HE
support brackets for the core shroud which will functionally replace welds H1 through H8. A
sketch of the welds and their nomenclature is given in Figure 1. ASME Code requirements
are given in the document of Paragraph 2.1.1.b.

2. APPLICABLE DOCUMENTS

2.1 General Electoc Documents. The following documents form a part of the specification
to t'ie extent specified herein.

2.1.1 Supporting Documents

a. Liquid Penetrant Examination E50YP22
b. Shroud Repair, Code Design Specification 25A5586
¢. Fabrication of Shroud Stabilizer 25A5584
d. Nine Mile Point 1 Shroud Data 105E1418A

2.1.2 Supplemental Documents Documents under the following identities are to be used
with this specification:

a.  Reactor Components 388SHA715
b. Essential Components 22A8041

2.2 Codes and Standards. The following documents form a part of this specification to the
extent specified herein,

2.2.) American Society of Mechanical Engincers (ASME) Boiler and Pressurs Vessel (B&PV)
Code

a.  Secdon LI, Appendices, 1989 Edition.

b. Section IlI, Subsection NB, 1986 Edition

¢. Scction 111, Subsection NG, 1983 Edition with Addenda through Summer 1984, ’
d. Secction IX, Welding and Brazing Qualifications, 1989 Edition
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2.8 NMPCFuergy Documents
a. UFSAR, Nine Mile Point 1, Rev. 12

b. NMFC, Licensing Basis Seismic Analysis Data for the Reactor Building, NMP1 (Soil
Stiffness Data), Faxed on 8/27/94 ‘

¢. NMPC, Licensing Basis Reactor Building Analysis data extracts, Faxed on 8/27/94 and
9/6/94 :

d. NMPC, Licensing Basis Reactor Support Structure Dynamic Analysis Data Extracts, Faxed
on 9/9/%4

¢ Design Criteria Document, “Criteria for Seismic Analysis®, # DCD-115, Rev. 0

8. GENERAL DESCRIFTION

8.1 The purpose of the shroud stabilizers and H8 weld support brackets is o structurally
replace welds H] through HB, as defined in the document of paragraph 2.1.1d. Welds Hl
threugh H6B are all of the circumferential welds in the shroud. Weld H7 is the shroud.w
shroud support ring weld. Weld H8 is the bimetallic weld of the shroud support ring to the
shroud support cone. These welds were required to both vertically and horizontally support
the core top guide, core support plate, and shroud head; and to prevent core flow bypass into
the downcomer region. The core top guide and core support plate horizontally support the
fuel assemblies and maintain the correct fuel channel spacing, thereby assuring control rod
insertion.

4. REQUIREMENTS

4.1 Code

41.1 The Shroud Stabilizer and H8 Support Brackeu are not classified as ASME Code
components. However, material properties for the design analysis of these items shall be
obtained from the document in Paragraph 2.2.1.a, and welding qualification shail be
performed in accordance with the document in Paragraph 2.2.1.d. The nomenclature for
stress intensity used in this document is the same as that used in the documents of Paragraph
2.9.1.band 2.2.1.c. The Shroud Stabilizers and H8 Support Brackets shall meet or exceed the
original construction requirements for the shroud.

4.2 Suuciucal Criteria

421 Al structural analysis shall be performed in accordance with the criteria given in the
document in Paragraph 2.8.a and the additional requirements of this specification. All of the
load combinations given in Paragraph 4.3.5 shall be shown to satisfy the primary and
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secondary stress limits given in Section XVI, A.2.7 of the document listed in Paragraph 2.5.a
with values of SFmin as defined in Paragraph 4.8.6. The appropriate SFmin values have been
incorporated into the allowable stress intensity values given in Paragraphs 4.2.1.1 and 4.2.1.2.

4.2.1.1 The primary stresses (Pm, P1, and P1+ Pb) in the existing shroud, during normal and
upset events, shall be shown 10 be less than Sm, 1.55m, and 1.5Sm respectively. During
eniergency events, the allowable siresses are increased by a factor of 1.5 times the values for
normal and upset events. During faulted events, the allowable stresses are increased by &
factor of 2.0 times the values for normal and upset events.

4.2.1.2 The stresses (Pm, Pm + Pb, and Pm + Pb + Q) in the repair hardware, during normal
and upset events, shall be shown to be less than Sm, 1.55m, and 3.0Sm respectively. During
emergency events, the allowable primary siresses are increased by a factor of 1.5 times the
values for normal and upset events. During faulied events, the allowabie primary stresses are
increased by a factor of 2.0 times the values for normal and upset events. Secondary stresses
are not limited during emergency and faulted events.

4.2.2 The values of Sm and Sy for Inconel alloy X-750 at operating temperature (defined in
paragraph 4.8.8.1) ure 47,500 psi and 92,300 psi, respectively. The Sm values for the Inconel
SR168 shroud cone and the 304 stainless steel shroud are 23,300 psi and 15,800 psi,
respectively. For all other applications, the values of Sm and Sy as well as any other required
material property shall be obtained from the document in Paragraph 2.2.1.a. If Certified
Material Test Reports (CMTRs) are available, the value of Sm may be determined using the
method in Appendix I11 of the document in Paragraph 2.2.1.a.

4.2.3 The maximum permanent deflection of any point on the shroud adjacent to cither the
112 or the HS weld shall be less than 2.1 inches divided by SFmin, during all of the load
combinations specified in Paragraph 4.8.5. The maximum permanent deflection of any point
on the shroud adjacent to either the H6A or H6B weld shall be less than 0.75 inch divided by
$Fmin, during all of the load combinations specified in Paragraph 4.85. The maximum
transient elastic deflection during the seisinic event adjacent to either the HG6A or H6B weld
shall Le less than 1.68 inch divided by SFmin specified in Paragraph 4.3.6,

43 Design Requirements

431 General. The shroud repair hardware shall be designed to horizontally support the wop
guide, core support plate, the fue) assemblies and the shroud head. The shroud repair shall
be designed to prevent vertical displacement of the shroud and shall provide ius vertical
support in the event of a complete H8 weld failure. The design features controlling the
horizontal and upward movements may be different than the features providing the vertical
support. The shroud repair shall be designed for a design life of 25 years (the remaining
design life of the plant, plus possible life extension beyond the current operating license), to
include 20 FEffective Full Power Years. All shroud repair hardware shall be designed so that
they can be removed and replaced. This is to provide full access to the annulus area for
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possible future inspections and/or maintenance/repair activities that may prove necessary in
the future.

4.8.2 Spring Preload

4321 Insallation Preload. All of the springs shall be installed witk a preload due 10
bending deflection greater than the deflection resulting from the limiting design upset
condition, exclusive of seismic events.

43.2.2 Preload Relaxation. The design shali consider an End-of-Life preload relaxation of
5% for the springs.

4.3.5 Environmensal Conditions

4331 JTemperaiure. The design temperature for the repair hardware is 550°F. The
operating temperature is 515-585°F. Operating temperature may be used for emergency and
faulted evaluations.

4532 Radiation. The maximum neutron radiation level at the shroud repair hardware is
4x10" neutrons/cm¥/sec, which will have no effect on material properties. This will not
alTect the properties of the shroud repair hardware over the remaining life of the plant.

4.3.4 Physical Interfaces

4341 The shroud repair hardware shall restrain the shroud during all of the load
combinations in Paragraph 4.8.5. The allowable permanent deflection is dependent on the
safety significance of the portion of the shroud under consideration. The allowable
permanent deflection for those portions of the shroud, which affect control rod insertion, is
given in Paragraph 4.2.8. For the portion of the shroud above H2, the allowable deflection is

2.8 inches, which assures that the core spray lines are not impacted by the shroud.

4.3.4.2 The shroud repair hardware niust provide features which facilitate handling during
installation. The upper and lower springs shall be movable without removing the tie rod and
without welding, in order 10 permit inspection of the reactor pressure vessel with GERIS 2000
and ABB RF012 tool.

4.3.4.3 All parus shall be captured and heid in place by a method that will last for the design
life given in Paragraph 4.5.1.

4.3.4.4 The design shall be removable 10 accommodate the installation of the recirculation
nozzic plugs.

4.5.4.5 The design shall address the feasibility of installing the Overhead Grid Spray Sparger.
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435 Load Combinations The following table defines the shroud repair load combinations.
The only earthquake is a design basis earthquake (DBE), reference 2.3.a, Section TV-7.1.

Trem " Desd Framre " Thermal o8t [T TR
Weight (= DBE)
Normal | Upset | Nermal | Upset Seearm lne Exi Indes
Recire Recire
Normal * X X X
Upset 1* X X X
Upser ¢ X X X X
Emergency 1° X X X X
Emergeney 1° X X X
Emergency 9° b 3 X X
Faukt ) x X X x
Fawh ¥ X X X X .
Fauled X x x X
v« Dengn Bans Lond Combinavon a specified In reference 195, Secuen XVI-2.7.1.

4851 The pressure differences for these evenu are given in the Table below. Positive
direction indicates that the pressure inside of the shroud is higher than that outside of the

shroud, and the pressure below the core plate is higher than above the core plate.

Component Normal Upset Pressure Steam Line Recirculation
Pressure (psi) LOCA Pressure Line LOCA
(psi) (psi) Pressure
(psl)
Shroud Support 21.2 28.6 63.0 -125.0
Core Plate 159 18.8 41.0 -182.0
Shroud Head 59 89 220 7.0

4552 A new seismic analysis based on the documents in Paragraph 2.3 shall be performed,
which includes the shroud repair. The shroud repair shall function for the entire continuum
from an uncracked shroud to a shroud with all horizontal welds (H1-H8) containing through
wall cracks. Therefore, multiple conditions must be analyzed, for both the OBE and the DBE
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events. The minimum shroud conditions analyzed are as follows: an uncracked shroud with
the insalled repair, a shroud with a through wall 360 degree crack at the H8 weld with the
installed repair, and a shroud with a through wall 860 degree crack at the H6B weld with the
instalied repair,

43583 Two steady state thermal conditions shall be evaluated. The first is normal operation
with the shroud and H8 support brackeu at 530°F, and the stabilizer assembly at 515'F. The
second condition is an upset transient (scram with loss of feedwater pumpa) with the shroud
and HB8 support brackets at 422°F, and the stabilizer at 300°F.

4354 Asymmetric pressures in the annulus between the shroud and the RPV during the
exit recirculation line LOCA event (Emergency 3 and Fauited 3) shall be considered.

4.3.6 Reguired Safety Factors. The minimum safety factors (SFmin) for shroud displacement
(Section 4.2.9) shall be 2.25 for normal and upset, 1.5 for emergency, and 1.125 for faulted.

4.5.7 Yibration Requirements The shroud repair design shall consider potential sources of

vibration.

4.4 Macrials. ASTM specification material is acceptable for the Shroud Repair. CMTRs are
required for all material. Material requirements are contained in the document in Paragraph
2.1.1c

45 Leakage Duc 10 Repair. 7~ro leakage is not required. The design shall ensure that
cracked welds do not separate ui. der normal operating conditions. The design shall account
for leakage from the region inside the shroud into the annulus region during nonmal
operation.

46 |nspections Liquid penetrant examination shall be performed on all final machined
surfaces of all new hardware and on all struciural welds per E50YP22A (Paragraph 2.1.1.a).

4.7 Fabrication The fabrication requirements are contained in the document in Paragraph
2.1.)e

5. QUALITY ASSURANCE

5.1 The shroud repair hardware components are Safety Related as referenced in Paragraph
2.1.2.b. Design, fabrication, installation, and other construction activities shall be controlied
per a QA Program, which satisfies 10CFR50 Appendix B, in order to assure safe and reliable
components.
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Figure 1 : Shroud Horizontal Weld
Nomenclature
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DESCRIFTION OF TASK
I. Purpose

mmldocmnuthedesin.nquinmenu.mdmmﬁnlnqumdtoinmumembﬂinnmdmweld
support brackets for the shroud horizontal welds.

I1. Required Documents (supplied by Engineering)

107E5679, Rev. 2, “Reactor Modification Drawing”

PL107ES679, Rev. 1, “Modification Drawing Parts List”

25A5585, Rev. 1, “Installation Specification”

21A2040, Rev. 1, “Cleaning and C.eanliness Control”

25A5583, Rev. 2, “Shroud Repair Hardware, Design Specification”
25A5586, Rev. 1, “Shroud Stabilizer Code, Design Specification.”
GE-NE-B13-01739-05, Rev. 1, “Safety Evaluation "

24A6426, Rev. 1, “Reactor Pressure Vessel Stress Report”
GE-NE-B13-01739-04, Rev. 0, “Shroud and Shroud Repair Hardware Stress Analysis™
GE-NE-B13-01739-03, Rev. 0, “Seismic Design Report of Shroud Repair”
QAM-001, Rev. 4, “GE Quality Assurance Manual”

25A5584, Rev. 1, “Fabrication Specification”

CFRSTIommoO®>

[11. Material Required (per Paragraph [1.A and [1.B)

Rev Qty.* PL
A. 112D6573Gl Upper Support Assy. 2 5 Yes
B. 112D6561P1 Upper Support | 5 No
C. 112D6561P2 Upper Support 1 b) No
D. 112D6559P1 Pin,Top Support 1 5 No
E. 112D6562P1 Support 1 b No

* One tie rod ( with all assemblies) unit will be used as a spare.
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Field Disposition Instruc- e 2
DESCRIPTION OF TASK
IIl. Material Required (per Paragraph [1.A and [1.B) (cont.)
Rev. Qty.* PL
F. 112D6550P! Retainer 1 S No
G. 112D6558P3 Soc. HD Cap Screw 1 20 No
H. 112D6555P1 Spring, Retainer 1 5 No
I.  112D6560P2 Latch 1 10 No
] 112D6558P4 Soc. HD. Cap Screw 1 10 No
K. 112D6578P4 Pin, Locking 1 10 No
L. 112D6578P!1 Pin, Locking 1 20 No
M. 112D6578P2 Pin, Locking 1 10 No
N 112D6578P5 Pin, Locking 1 14 No
0. 112D6574G1 Upper, Spring Assy. 2 5 Yes
P 112D6563P1 Spring, Upper 1 5 No
Q. 112D6564P1 Bracket, Upper Spring 2 5 No
R. 112D6577P1 Upper Contact 1 5 No
S. 112D6565P1 Wedge, Upper i 5 No
T. 112D6552P1 Boit, Jack 2 5 No
U. 112D6554P1 Sleeve, Jack Bolt 3 5 No
V. 112D6558P6 Screw, soc hd cap 1 30 No
W. 112D6578P4 Pin, Locking 1 30 No
X. 112D6551P1 Spring, Retainer 1 10 No
Y. 112D6553P1 Washer, Jack Bolt 1 10 No
Z. 112D6575G1 Mid, Support Assy. 1 5 Yes
AA. 112D6560P2 Latch 1 5 No
BB. 112D6576G1 Lower Support Assy. 2 b Yes
CC. 112D6580P1 Bolt, Toggle 1 10 No
DD. 112D6586P1 Pedestal, Lower Support 1 b No
EE. 112D6586P2 Pedestal, Lower Support 1 5 No
FF. 112D6582P1 Nut, Bolt Toggle 1 10 No
GG. 112D6579P1 Nut, Crimp 1 10 No
HH. 112D6558P6 Screw, soc hd cap 1 24 No
{I. 112D6578P4 Pin, Locking 1 40 No
J1. 112D6581P1 Toggle 1 10 No
KK. 112D6583P1 Pin, Toggle Bolt 1 10 No
LL. 112D6600P1 Extension, Lt. Pedestal 2 5 No
MM.112D6614P1 Extension, Rt. Pedestal 2 5 No
NN. 112D6601P1 Plug, Pedestal 1 10 No
00. 112D6585P1 Lower Support 1 5 No
PP. 112D6585P2 Lower Support 1 5 No

* One tie rod ( with all assemblies) unit will be used as a spare.
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Fleld Digposition Instruc- ader 3 o |
DESCRIFTION OF TASK

1A.
1B.
1C.

1D.
IE.
IF.

1G.

B LELEEHRRL EEE

I11. Material Required (per Paragraph I1.A and [1.B) (cont.)

112D6546G 1
112Dé6568P1
112D6567P1
112D6547P1

112D6549P1

112D6570P1
112D6569P1
112D6571P!1
112D6560P1
112D6556P1
112D6557P1
112D6587P1
112D6558P2
112D6558P1
112D6558P4
112D6558P5
112D6578P1
112D6578P6
112D6578P4
112D6578P3
178B3747G1
178R3732P1
178B.732P2
178B3732P3
178B3732P4
178B3732P14
178B3732P5
178B3732P6
178B3732P7
178B3732P8
178B3732P9
178B3732P10

. 178B3732P11

178B3732P12
178B3732P13
178B3732P15
178B3732P16
178B3732P17
112D6618G1
112D6617P1
112D6553P1
112D6554P1

Tie Red /Spring Assy.
Spring, Lower

“C" Spring

Rod, Tie

Pin, Clevis

Wedge, Lower
Wedge, Guide
Lower Contact
Latch

Ring, Mid Support
Screw, Mid Support
Plate, Support
Screw, soc hd cap
Screw, soc hd cap
Screw, soc hd cap
Screw, soc hd cap
Pin, Locking

Pin, Locking

Pin, Locking

Pin, Locking
Bracket Assy.
Upper Bracket
Lower Bracket
Bracket Keyblock
Bracket Pin

Bracket Foot
Bracket Shim
Bracket Shim
Bracket Shim
Bracket Shim
Bracket Shim
Bracket Shim
Bracket Shim
Bracket Crimp Cup
Bracket So Hd Cap Screw
Bracket Lift Lug
Upper Bracket w/o sq. holes
Screw, soc hd cap.
Clamp / Spacer Assy.
Spacer

Washer, Jack bolt
Sleeve, Jack Bolt

* One tie rod ( with all assemblies) unit will be used as a spare.

OO\ == v A = LA = AW
Tl Dt e R e

— et s O et BN e e = O\ ON DD B
N 0o OO N 5 00 00 00 N

s2aanao

CONTINUATION SHEET



@ ocenuciear o
revamon ()
Field Disposition Instruc- e 4 or 8
DESCRIFTION OF TABK
[11. Material Required (per Paragraph [1.A and [1.B) (cont.) '
Rev. Qty Pl |
1H. 112D6578P4 Pin, Locking 1 Bl No
1. 112D65SIP1  Spring, Retainer 1 . No
1J. 112D6552P2 Bolt, Jack 2 4 No ‘
1K. 112D6616P1 Clamp, Core Plate 1 4 No l
IL. 178B3735G1 Upper Toggle Bolt Assy. 1 12 Yes {
IM.  178B3733P!  Toggle Bolt, Upper 3 12 No
IN. 178B3733P2 Toggle Bolt, Toggle 3 12 No
10. 178B3733P3 Pin, Toggle Bolt 3 12 No
1P 178B3736P1 Nut, Toggle Bolt Crimp 2 12 No
1Q. 178B3736P2 Nut, Toggle Bolt 2 12 No
IR. 262B1284P| Clamp Lip 0 2 No {
IS.  262B1284P2  Clamp Lip 0 2 No
IT. 112D6618G2 Clamp/Spacer Assy. 1 2 Yes

*One tie rod (with all assemblies) unit will be used as a spare.

IV. Repair Procedure |
|

All of the stabilizer installation shall be performed underwater. All work shall be performed in accordance
with Paragraph [I.A and I1.C.

1.0 Perform & VT-1 examination of the accessible areas of the RPV wall and shroud support cone, adjacent to
the artachment point for the shroud stabilizer lower support and H8 weld brackets.

2.0 Shroud Head, Shroud, and Shroud Support Cone
Machinetherequiredslotsintheshmudhudmdmehohsinthelhmudmdshrwdsupponcone.perﬂ.&

Note:mlugsontbeMwwformem\mﬁuofﬁemwbolummldeﬂwmm
budwithadoubleﬁ&dpmndﬁlletweld.Mnhinin;thcbolainthuhtoudhudmynquinm.chin-
mgmmhﬁu«wwmmwofmylufmaﬁmdmofwoﬁmlyllinches.lfmnchinin;
into the fillet weld(s) is necessary, measure the size of the fillet weld before machining with fillet weld gauges,
and measure the extent of weld removal after machining is completed. Document these measuretnents on a
FDDR.

3.0 Repair [nstallation
Install four (4) stabilizers and six (6) H8 brackets in accordance with the requirements in Paragraph [I.A
4.0 Repair Examination '

AMW&&WMM&WWWMMRW&
resolving a .001 inch wire on 2 neutral grey background.
o
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Field Disposition Instruc- warr 3 or 6.

DESCRIPTION OF TASK
Note: 4a through 4e refer to the stabilizer assemblies and 4f through 4g refer to the H8 weld bracket assem-
blies.

. GE Nuclear oo 0245-90800 -)

a. Examine each lower spring Clevis pin to assure that it is properly located and in contact with the top of the
slot in the lower support assembly.

b. Examine the stabilizer assembly for contact between the RPVwall and the upper contact, mid support, and
lower contacts.

¢. Examine the stabilizer assembly for contact between the shroud and the upper support and lower spring.

d. Examine all components for installation of retainer devices.

¢. Examine the Jam Nut on each cf eight toggle bolt assemblies, to verify that crimping has occurred (crimp
depressions are fully formed).

f. Examine the foot of the upper bracket of the H8 Weld Assembly to confirm that it is resting or contacting the
lower bracket.

g. Examine the Jam Nut on each of the six upper bracket assemblies, to verify that crimping has occurred
(crimp depressions are fully formed).

V. Quality Requirements

1.0 GE site Quality Control Representatives shall provide QC surveillance and document the field work per-
formed, to insure that the requirements of this FDI have been met. All work is to be performed in accordance

with GE Quality Assurance Manusl QAM-001, Rev. 4.
2.0 The following shall be the minimum Quality Control Documentation requirements:

a. Video tape of the completed repair.
b. Process documentation and inspection data sheets as applicable.
¢. As-built dimensions per [1.A.

3.0 The following procedures and supporting documentation shell be submitted to GE Site QA and Plant
Owner (as applicable) for review, and approval obtained prior to use. Previously approved GENE procedures
may be used in satisfying the requirements of this paragraph provided they are spproved by Plant Owner.

Lmsuulﬁonpoemunwlnmnqmdmhm.wdmmmmm
mmrﬁmm.mmamwmmmlwcmmmmlmem

process, and visual inspection methods.

b. Hardware certifications.

we

J
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Fieid Disposition Instruc- warr 6 or 6
DESCRIPTION OF TASK

Safety and reliability have been considered in the issue of the design documents this project. The
requirements for this design are contained in the Design Specifications 25A5583 and 25A5586. The seismic
analysis of the repair is documented in GE-NE-B13-01739-03. The structural analysis of the repair is docu-
mented in GE-NE-B13-01739-04 and 24A6426. The safety evaluation for the repair is conitained in GE-NE-
B13-01739-05. No new safety requirements, reviews or technical specifications are required by this FDI.
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S MELE POINT NUCLEAR STATION PO BOT 6D LYCOMMR 1t~ Cieues TELEPHONME (318) 343-2110
Janua 1793
NMPIL vsA)
U. S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555 N
RE: Nine Mile Point Uri: .
Docket MNo. 50-22C
DPR-6]

Subject: Generic Letier 94-03, *Intergranular Stress Corrosion Cracking ef Cors
Shrouds in Boiling Water Reactors*® (TAZ ', M9%0102)

Gentlemen:

By letter dated November 18, 1994, Niagara Mohawk sut - iied the Nine Mile Point Unit 1
Core Shroud Inspection and Repair Plans to the Commission. This information was
submitted to meet reporting requirements delineated in Generic Letter 94-03, “Intergranular
Stress Corrosion Cracking of Core Shrouds In Boiling W2'*r Reactors.” In our letter,
Niagara Mohawk provided a description of the general cc - iiroud repair, the repair tie-rod
assemblies and the H8 weld support bracket. Niagara M.’ .« k also indicated that the design
details of the Nine Mile Point Unit 1 core shroud repair v 1d be submitted to the
Commission by January 6, 1995. The purpose of this leticr and its Enclosures is to provide
to you the subject design details.

The Nine Mile Point Unit 1 design repair of the core shir ! would be performed as an
alternative o ASME Section X1 as permitted by 10CFR 0 " “a(a)3). Consequently,
Commission approval of this repair approach is required prior 10 implementation. As
indicated in Enclosure 1 to this letter, Niagara Mohawk is currently evaluating options for
repair and/or examination. To support potential implementation during Refueling Outage 13,
approval is requested by February 11, 1995,

Enclosure 1 to this letter provides a summary of the Nine Mlile Point Unit 1 core shroud

design repair details. The Commission issued a Safety Evaluation Report for the Edwin 1.

Hatch Nuclear Plant core shroud stabilizer design on September 30, 1994. The format and

the information provided in Enclosure | is consistent with this Safety Evaluation Report.

Enclosure 2 and Enclosure 3 provide a list of the core shroud design supporting C7

documentation and design drawings, respectively. The Nine Mile Point Unit 1 Shroud \/
Hardware Stress Analysis, GE-NE-B13-01739-04, which is included as part of V’

Enclosure 2, is preliminary in that design inputs are being finalized. Niagara Mohawk will

provide the Commission a final version by January 21, 1995.

NRE PDQ—LT‘O'JLq HO,Y
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Page 2

Certain supporting documentation is considered by its pre; o -neral Electric, o contain
mmemmvmxwxwrm.m Therefore, on
behalf of General Electric, Niagara Mohawk bereby makes application to withhold these
documents from public disclosure in accordance with 10CFR2. 790(b)X1). An affidavit
WWMMWMMIawmmthQW
information has been included. Niagara Mohawk will provide the Commission non-
proprictary versions of the subject documents as appropridie & January 31, 1995.

Very truly yours,
C. D. Terry
Vice President - Nuclear Engineering
CDI/RC/IMT Ime
Enclosures

xc:  Regional Administrator, Region |
Mr. L. B. Marsh, Director, Project Directorate I-1, NRR
Mr. D. S. Brinkman, Senior Project Manager, NRR

. B. S. Norris, Senior Resident Inspector

Records Management
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A < o p NUCLEAR REGULATORY COMMISSION
‘0‘ WASHINGTON, D.C. 200680001
t”..,.. August 14, 1995

Mr. B. Ralph Sylvia

Executive Vice President, Nuclear
Niagara Mohawk Power Corporation
Nine Mile Point Nuclear Station
P.0. Box 63

Lycoming, NY 13093

SUBJECT: REQUEST FOR WITHHOLDING INFORMATION FROM PUBLIC DISCLOSURE, NINE
MILE POINT NUCLEAR STATION UNIT NO. 1 (NMP-1) (TAC NO. M91273)

Dear Mr. Sylvia:

By letter dated January 23, 1995, Niagara Mohawk Power Corporation (NMPC)
submitted for NRC review and approval, an updated final version of NMPC's
January 6, 1995, design submittal for repairing the NMP-1 core shroud. The
January 23, 1995, submittal included: (1) the final version of General
Electric Company (GE) Report GENE-B13-01739-04, *NMP1 Shroud Repair Hardware
Stress Analysis,” Revision 0, December 1994; (2) GE Report GENE-R13-01739-05,
*Safety Evaluation, GE Core Shroud Repair Design," Revision 1, January 1995;
and (3) GE Drawing No. 107E5679, "Modification and Installation Drawings,"
Revision 2, December 1994. The January 23, 1995, submittal requested that the
above documents be withheld from public disclosure pursuant to 10 CFR 2.790.
A nonproprietary version of the January 23, 1995, submittal was submitted by
NMPC's January 26, 1995, letter. Revised GE affidavits were submitted in a

letter dated March 24, 1995.

Three affidavits (one for each of the above noted documents), each dated
March 13, 1995, by George B. Stramback of GE, stated that the submitted
information should be considered exempt from mandatory public disclosure for
the following reasons:

a. Information that discloses a process, method, or apparatus, including
supporting data and analyses, where prevention of its use by General
Electric’s competitors without license from General Electric constitutes
a competitive economic advantage over other companies;

b. Information which, if used by a competitor, would reduce his expenditure

of resources or improve his competitive position in the design,
manufacture, shipment, installation, assurance of quality, or licensing

of a similar product;

S Information which discloses patentable subject matter for which it may
be desirable to obtain patent protection. ‘

AEDETIOTP HeD



B. Sylvia ala

We have reviewed your application and the material in accordance with the
requirements of 10 CFR 2.790 and, on the basis of GE's statements, have
determined that the submitted information sought to be withheld contains trade
secrets or proprietary comsercial information. Therefore, the versions of the
submitted information marked as proprietary will be withheld from the public
disclosure pursuant to 10 CFR 2.790(b)(5) and Section 103(b) of the Atomic
Energy Act of 1954, as amended.

Withholding from public 1ns¥0ction shall not affect the right, if any, of
persons properly and directly concerned to inspect the documents. [f the need
arises, we may send copies of this information te our consultants working in
this area. We will, of course, ensure that the consultants have signed the

appropriate agreements for handling proprietary information.

If the basis for withholding this information from public inspection should
change in the future such that the information could then be made available
for public inspection, you should promptly notify the NRC. You also should
understand that the NRC may have cause to review this determination in the
future, for example, if the scope of a Freedom of Information Act request

includes your information. In all review situations, if the NRC makes a

determination adverse to the above, you will be notified in advance of any

public disclosure.

Sincerely,

o & Entiord

Gordon E. Edison, Senior Project Manager
Project Directorate I-1

Division of Reactor Projects - [/1I
Office of Nuclear Reactor Regulation

Docket No. 50-220

cc: See next page



B. Ratph':‘lvia
Niagara . awk Power Corporation
-

L

Mark J. Wetterhahn, Esquire
Winston & Strawn

1400 L Street, NW
Washington, DC 20005-3502

Supervisor

Town of Scriba
Route 8, Box 382
Oswego, NY 13126

Mr. Louis F. Storz

Vice President - Nuclear Generation
Niagara Mohawk P~wer Corporation
Nine Mile Point Nuclear Station

“ 0. Box 63

., coming, NY 13093

Resident Inspector

U.S. Nuclear Regulatory Commission
P.0. Box 126

Lyc ming, NY 13093

Gary D. ¥ilson, Esquire

Niagara Mohawk Power Corporation
300 Erie Boulevard West
Syracuse, NY 13202

Regional Administrator, Region I
U.S. Nuclear Regulatory Commission
475 Allendale Road

King of Prussia, PA 19406

Mr. F. William Valentino, President

New York State Energy, Research,
and Development Authority

2 Rockefeller Plaza

Albany, NY 12223-1253

Mr. Richard B. Abbott

Unit 1 Plant Hanager

Nine Mile Point Nuclear Station
P.0. Box 63

Lycoming, NY 13093

Nine Mile Point Nuclear Station
Unit No. 1

Ms. Denise J. Wolniak

Manager Licensing

Niagara Mohawk Power Corporation
Nine Mile Point Nuclear Station
P.0. Box 63

Lycoming, NY 13092

Charles Donaldson, Esquire
Assistant Attorney Genaral
New York Department of Law
120 Broadway

New York, NY 10271

Mr. Paul D. Eddy

State of New York

Department of Public Service
Power Division, System Operations
3 Empire State Plaza

Albany, NY 12223

Mr. Martin J. McCormick, Jr.
Vice President
Nuclear Safety Assessment

and Support
Niagara Mohawk Power Corporation
Nine Mile Point Nuclear Station
P.0. Box 63
Lycoming, MY 13093



B. Sylvia -2~

We have reviewed your application and the material in accordance with the
requirements of 10 CFR 2.790 and, on the basis of GE's statements, have

determined that the submitted information sought to be withheld contains trade
secrets or proprietary commercial information. Therefore, the versions of the

submitted information marked as proprietary will be withheld from the public
disclosure pursuant to 10 CFR 2.790(b)(5) and Section 103(b) of the Atomic
Energy Act of 1954, as amended.

Withholding from public inspection shall not affect the right, if any, of

persons properly and directly concerned to inspect the documents. If the need

arises, we may send copies of this information to our consultants working in
this area. We will, of course, ensure that the consultants have signed the
appropriate agreements for handling proprietary information.

If the basis for withholding this information from public inspection should
change in the future such that the information could then be made available
for public inspection, you should promptly notify the NRC. You also should
understand that the NRC may have cause to review this determination in the
future, for exampie, If the scope of a Freedom of Information Act request
includes your information. In all review situations, if the NRC makes a
determination adverse to the above, you will be notified in advance of any
public disclosure.

Sincerely,

Original signed by:

Gordon E. Edison, Senior Project Manager
Project Directorate I-1

Division of Reactor Projects - /11
Office of Nuclear Reactor Regulation

Docket No. 50-220

cc: See next page
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