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Indiana Michigan
Power Company . .
Cook Nudear Plart
Ona Cook Plant .
Badgman, MI49106

616 465 5901

INDIANA
LAICHIGAN
FOWER

July 27, 1999
AEP:NRC:1040G

Docket Nos. 50-315
w50—316

U.S. Nuclear Regulatory Commission
Attention: Document Control Desk
Mail Stop 0-P1-17

Washington, DC 20555-0001

Donald C. Cook Nuclear Plant Units 1 and 2
RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION (RAI)-NRC GENERIC
LETTER 87-02, "VERIFICATION OF SEISMIC ADEQUACY OF MECHANICAL AND
ELECTRICAL EQUIPMENT IN OPERATING REACTORS, UNRESOLVED SAFETY
ISSUE (USI) A-46." (TAC NOS. M69437 AND M69438)

References: (1) Letter, John B. Hickman to E. E. Fitzpatrick,
“SECOND REQUEST FOR ADDITIONAL INFORMATION ON
THE RESOLUTION OF UNRESOLVED SAFETY ISSUE (USI)
A-46, D.C. COOK NUCLEAR PLANT, UNIT NOS. 1 AND
2 (TAC NOS. M69437 AND M694380), dated January
23, 1998.

(2) Letter AEP:NRC:1040A, “RESPONSE TO SUPPLEMENT 1
TO GENERIC LETTER 87-02 ON SQUG RESOLUTION OF
JUSI A-46", dated September 21, 1992.

(3) Letter AEP:NRC:1040C, RESPONSE TO NRC GENERIC
LETTER 87-02, "VERIFICATION OF SEISMIC ADEQUACY
OF MECHANICAL AND ELECTRICAL EQUIPMENT IN
OPERATING REACTORS, UNRESOLVED SAFETY ISSUE
(USiI) A-46", dated January 30, 1996.

Gentlemen:

In accordance with the provisions of 10 CFR 50.54(f), Indiana
Michigan Power Company (I&M) submits this response to a
January 23, 1998 request for additional information regarding
Generic Letter (GL) 87-02 (Reference 1).

On February 19, 1987, the NRC issued GL 87-02, "Verification of
Seismic Adequacy of Mechanical and Electrical Equipment in
Operating Reactors, Unresolved Safety Issue (USI) A-46." The GL
encouraged utilities to participate in a generic program to
resolve the seismic verification issues associated with USI A-46.
As -a wresult, The Seismic Qualification Utility Group (SQUG) was
formed, and the Generic Implementation Procedure (GIP) was
developed for’ seismic verification of mechanical and electrical

equipment in nuclear powex plants. NRC review and approval of .

the GIP is documented in GL 87-02, Supplement No. 1, dated
May 22, 1992, and includes the Supplemental Safety Evaluation
Report No. 2 (SSER-2).
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U. S. Nuclear Regulatory Commission AEP:NRC:1040G
Page 2

In our letter dated September 21, 1992, (Reference 2), I&M
committed to implement GIP-2 at Donald C. Cook Nuclear Plant
including clarifications, interpretations and exceptions in SSER-
2.

The USI A-46 walkdowns for Cook Nuclear Plant Units 1 and 2 were
completed during the 1993-1995 time period. Seismic
verifications of the equipment performed under the SQUG-GIP
criteria reflect the status of the equipment at the time of the
walkdown. In accordance with the GIP, summary reports of the
safe shutdown path selection, equipment selection, and results of
the evaluation of the USI A-46 program have been developed and
were submitted to the NRC (Reference 3).

The attachment .to this letter responds to the request for
additional information.

This letter contains one commitment:
All of the outlier resolutions (including modifications as
required) are presently scheduled to be completed prior to
the restart of Units 1 and 2.

Sincerely,

MW bt

M. W. Rencheck
Vice President Nuclear Engineering

/rgv

Attachment

SWORN TO AND SUBSCRIBED BEFORE ME

ZTH\ i

My Commission Expires:

{J
c:  A. C. Bakken, III Loasm-a. 200

J. E. Dyer, w/attachment

MDEQ - DW & RPD

NRC Resident Inspector, w/attachment
R. Whale
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be: G. P. Arent/J. Burford/M. J. Gumns
T. P. Beilman, w/attachment
J. J. Euto
FOLIO, w/attachment
S. A. Greenlee/J. R. Glass/J. Sekaran
W. G. Harland
G. Honma
J. F. Stang, Jr., NRC - Washington, DC,

AEP:NRC:1040G

w/attachment
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1.

Responses to Request For Additional Information

In page 4 of the letter in Reference 1, the licensee indicates its
intent to apply the USI A-46 methodology to future verification of
seismic adequacy of the repair/replacement of equipment, including the
scope of equipment identified as part of Regulatory Guide 1.97.
However, the staff position in Item 2 of Section I.2.3 of the SSER-2,
which clarifies Section 2.3.3 of the GIP-2 regarding revision of plant
licensing bases, is that any previous licensing commitments, such as for
RG 1.97 and TMI Action Plan item II.F.2, are not superseded by the
resolution methods of the GIP. Clarify your position regarding the
means you intend to employ for incorporating the GIP-2 methodology into
your licensing basis for verification of the seismic adequacy of new and
replacement equipment. As an example, also clarify your commitment with
regard to the applicability of the A-46 methodology to new and
replacement Category 1 equipment included in the SSEL that are
associated with RG 1.97 or TMI Action Plan item II.F.2.

Response to Question 1:

We have re-evaluated the applicability of the Seismic Qualification
Utility Group (SQUG) program to new and replacement equipment and we
will continue to qualify the new and replacement equipment as per the
requirements of IEEE-344-1975. This also applies to Category 1
equipment included in the Safe Shutdown Equipment List (SSEL) that is
associated with R.G. 1.97 or TMI Action Plan item II.F.2.

We will decide on the use of the SQUG methodology for new and
replacement equipment after a satisfactory resolution is reached between
the SQUG and the NRC and the plant specific SER is received. We will,
however, make use of the provision of the EPRI document NP-7148-SL
(Procedure for Evaluating Nuclear Power Plant Relay Seisnic
Functionality, Decembexr 1990) to screen the relays based on ruggedness.

The verification of the seismic adequacy of the SSEL components
performed using the SQUG methodology is retained as part of the seismic
qualification documentation for the SQUG components.

Section 3.3 of Attachment 2 (Reference 1) indicates that a peer review
was performed which covered all seismic evaluation areas, including
review of draft reports, sample walkdowns and review of documentation.
Provide a summary of the peer review, including a description of major
.findings, recommendations, and the basis for the peer reviewer’s
conclusion, especially on USI A-46 program adequacy and verification of
conformance to GIP-2 and SSER-2 guidelines in the licensee’s screening
walkdowns and seismic evaluation. Is this an independent review action,
or a joint action with the licensee’s review team? Describe your follow
up actions as a result of this peer review.

Response to Question 2:

The peer review effort was an independent (third party) review action
that included a walkdown of areas outside containment within the
protected area of Cook Nuclear Plant Units 1 and 2, review of the
equipment specific anchorage inspection documentation, review of the
walkdown teams during a portion of the walkdown, review of draft






e Attachment 1 to AEP:NRC:1040G Page 2

reports, and review of completed Seismic Evaluation Work Sheets (SEWS)
with the accompanying anchorage calculations.

An independent outside consultant, RPK Structural Mechanics Consulting
Company (RPK), performed the peer review at the Cook Nuclear Plant site
during the weeks of July 20, 1992 and November 1, 1993. During that
time, RPK inspected the major electrical equipment items including:

= T11Cl, T11C2, T1iC3, T11C4 Medium Voltage Switchgears;

= 1-TR11B 600 VAC BUS Supply Transformer;

. 1-CRID-1-CVT, 1-CRID-2-CVT, 1-CRID-3-CVT and 1-CRID-4-CVT Constant
Voltage Transformers;

" 1-EZ2C-B, 1-AZ2-BC and 1-ABV-A Motor Control Centers:;

» 11-Cl and 11-C3 Low Voltage Switchgears;

= 1-CRID-IV-INV and 1-DGAB-INV Inverters;

=  1-TR-ELSC Emergency Local Shutdown Distribution Transformer; and

» several other Control Panels and Cabinets (Class 20).

RPK inspected the Refueling Water Storage Tank (RWST) and several other
Class 21 and Class 0 items. RPK inspected cable tray supports for areas
outside containment for both units.

RPK’s inspection was performed independent of the Seismic Review Teams.
RPK was not included as a member of any team and had access to all areas
@ of the plant with the exception of the containment.

In addition to the walkdown independent of the Seismic Review Teams, RPK
followed the teams for a portion of the walkdowns during a November 1,
1993 visit. RPK reviewed completed SEWS with the accompanying anchorage
calculations.

RPK concluded that the anchorage inspections, screening walkdowns and
seismic evaluations conformed to the GIP-2 and SSER-2 guidelines. The
documentation for the walkdowns including the SEWS with the attached
anchorage calculations and draft reports met the USI A-46 requirements.
There were no major findings; however, there were several
recommendations made regarding specific issues at the plant that were
included in the final reports. Examples of the issues identified by RPK
included in the final results of the evaluation include:

a) The generic interaction issue regarding the portable fire
extinguishers mounted on small hooks - this mounting should be
replaced with longer hooks. Fire extinguisher mounting hooks in
control room and 4 kv room will be replaced with longer hooks
during the current forced outage.

b) The inspection of the large transformers 1-TR11lA, 1-TR11lB, 2-
TR21A, 2-TR21B, that were qualified using shake table testing to
the requirements of IEEE 344-1975 Standard. Initially the SRT
were going to use the testing as the basis for caveat compliance.
However, based on RPK’s experience and recommendation, inspections
of coil supports were included in the 1list of items to be

performed when the transformers were out of service. This was
completed during the walkdown inspections.
G b) The RWST strap supports were rusty - the supports were cleaned and

painted.
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Additional recommendations and follow-up actions are provided in.Tables
4.5, 4.6, and 4.8 of attachment 2 to letter AEP:NRC:1040C

Referring to the in-structure response spectra provided in your 120-day-
response to the NRC’s request in Supplement No. 1 to Generic Letter 87-
02 dated May 22, 1992, the following information is requested: .

a) Identify structure(s) which have in-structure response spectra (5%
critical damping) for elevations within 40-feet above the
effective grade, which are higher in amplitude than 1.5 times the
SQUG Bounding Spectrum.

Response to Question 3.a):

A comparison of the design ground response spectra (GRS) to the SQUG
bounding spectrum as a method for evaluating the seismic adequacy of
equipment is included as Method A in Table 4-1 of GIP-2. The GIP allows
this method to be used under the restriction that the equipment must be
located at an elevation below about 40 feet above the effective grade of
the building, and the equipment fundamental frequencies (other than
equipment mounted on distribution systems, e.g., valves) must be above
about 8 Hz.

One of the advantages of GIP Method A is that the various effects
associated with in-structure responses are inherently included in the
method. The GIP approach differs from current seismic licensing
criteria in that in GIP Method A the seismic capacity of equipment and
the seismic demand on the equipment are anchored to ground xresponse
spectra. Further, the GIP method is not based on the performance of a
single item of equipment subjected to an artificial time history on a
shake table. Instead the GIP method is based on successful performance
of numerous items of equipment subjected to several real earthquakes.

For these reasons, the GIP method, based on comparing ground response
spectra at data base sites to SSE ground motion response spectra at
nuclear plants, was accepted by recognized independent experts (e.qg.,
SSRAP report), including the NRC staff (e.g., SSER #2), as an acceptable
method of verifying the seismic adequacy of equipment installed in
operating nuclear power plants. Therefore, method A was used for
evaluating Seismic Capacity vs. Seismic Demand for a very large number

of equipment items (on the order of 800 for Units 1 and 2). This is

documented in the column “Capacity vs. Demand Basis” on the Screening
Verification Data Sheets (SVDS) that were provided as Appendix C of the
Seismic Evaluation and Walkdown Report submitted to the NRC as
Attachment 2 under letter AEP:NRC:1040C, dated January 30, 1996.

Grade elevation for the Cook Nuclear Plant is at El. 608’. Figures 1 to
9 (Appendix A of this submittal) provide a comparison of the 5% damped
in-structure response spectra to 1.5 times the Bounding Spectrum (for
all elevations within about 40’ above grade). These include Elevations
587', 633’, and 650’ in the Auxiliary Building, Elevation 609’ in the
Diesel Generator Building, Elevation 591’ in the Turbine Building, and
Elevations 597’, 612’, 625’ and 651’ in the Containment Building. As
shown in the figures, 1.5 times the Bounding Spectrum envelopes the 5%
damped in-structure response spectra for the frequency range of interest
(2 Hz. to 33 Hz.) with the only exception being Elevation 651’ in
Containment, where the in-structure response spectrum is larger than 1.5
times the Bounding Spectrum from 2 to 2.5 Hz and from 29 Hz. and above.
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Because 1.5 times the' Bounding Spectrum envelopes the 5% damped in-
structure response spectra, with the exception noted above, the use of
GIP Method A was determined to be acceptable for use at Cook Nuclear
Plant.

b) With respect to the comparison of equipment seismic capacity and
seismic demand, indicate which method in Table 4-1 of GIP-2 was
used to evaluate the seismic adequacy for equipment installed on
the corresponding floors in the structure(s) didentified in Item
(a) above. If you have elected to use method A in Table 4-1 of
the GIP-2, provide a technical justification for not using the in-
structure response spectra provided in your 120-day response. It
appears that some A-46 licensees are making an Jincorrect
comparison between their plant’s safe shutdown earthquake (SSE)
ground motion response spectrum and the SQUG Bounding Spectrum.
The SSE ground response spectrum for most nuclear plants is
defined at the plant foundation level. The SQUG Bounding Spectrum
is defined at the free field ground surface. For plants located
at deep soil or rock sites, there may not be a significant
difference between the ground motion amplitudes at the foundation
level and those at the ground surface. However for sites where a
structure is founded on shallow soil, the amplification of the
ground motion from the foundation level to the ground surface may
be significant. .

Response to Question 3.b):

Table 1 below includes equipment at Elevation 651’ in the Containment
Building where 1.5 times the Bounding Spectrum is exceeded. However,
the table includes a lower bound estimate of the equipment natural
frequency. At that frequency 1.5 times the Bounding Spectrum envelops
the in-structure response spectrum.
Table 1
Equipnment Located at Containment El. 651’ Where GIP Method A
Was Used to Evaluate Capacity Vs. Demand

ID Class Frequency Estimate
1-XRV-RACK-152 18 8.00
1-XRV-RACK-153 18 8.00

2-XRV-152 18 13.60
2-XRV-153 18 13.60

The GIP-2 procedure and the SSER from the NRC endorsing its use provide
the technical justification for use of Method A. Method A of GIP Table
4-1 provides a methodology to evaluate the seismic adequacy of equipment
by comparing equipment capacity based on earthquake experience ground
response spectra at database sites with the plant's SSE ground response
spectrum (GRS). The composite earthquake experience ground response
spectrum from the database sites (reference spectrum) is reduced by a
factor of 1/1.5 to account for possible additional amplification of
motion in nuclear plants compared to database plants and is referred to
as the "Bounding Spectrum” in the GIP.

The seismic capacity of equipment defined by the Bounding Spectrum is
compared to the seismic demand at the effective grade using the plant
licensing basis SSE GRS. The GIP method conservatively limits use of
this approach to equipment, which has natural frequencies above about 8
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Hz and is located lower than about 40 feet above the effective grade of
the building. These restrictions prohibit the use of GIP Method A for
equipment with natural frequencies less than 8 Hz and for those higher
elevations in buildings where equipment amplified <responses are
typically higher.

Additional details justifying the use of GIP Method A may be found in
the report "Use of Seismic Experience in Nuclear Power Plants," prepared
by the Senior Seismic Review and Advisory Panel (SSRAP), February 28,
1991. This report, included as Reference 5 in GIP-2, summarizes SSRAP's
judgment on this subject by stating on pages 102 and 103 that:

", ..the use of very conservative floor xresponse spectra should be
avoided when assessing the seismic ruggedness of floor-mounted
equipment. . . . Only for cases of equipment mounted more than 40 feet
above grade or equipment with as-anchored frequencies less than about 8
Hz., is it necessary to use floor spectra."

The licensing basis ground response spectrum at Cook Nuclear Plant Units
1 and 2 are defined at ground level. Section 2.5.2 of the UFSAR for
Cook Nuclear Plant states that “Assuming such a shock might have a focal
depth as shallow as 10 kilometers, it is estimated that the maximum
ground acceleration at foundation level (within the lake or beach sand
deposits) at the site would be about 15 perxcent of gravity. However,
additional margin has been provided for by designing the engineered
safety features to be operative under a maximum horizontal ground
acceleration of 20 percent of gravity and maximum vertical acceleration
of 13.33 percent of gravity.”

Cook Nuclear Plant is a deep soil site and as indicated in the RAI
question there is not a significant difference between the foundation
and ground level. The ground spectrum includes possible amplification
from foundation level and has been traditionally and correctly applied
throughout the life of Cook Nuclear Plant at the base of the structures
at several elevations since all foundations are “within the lake or
beach sand deposits”. Therefore, it was concluded that the definition
of ground is not an issue.

c) For the structure(s) identified in Item (a) above, provide the in-
structure response spectra designated according to the height
above the effective grade. If the in-structure response spectra
identified in the 120-day-response to Supplement No. 1 to the
Generic Letter 87-02 was not used, provide the response spectra
that were actually used to verify the seismic adequacy of
equipment within the structures identified in Item (a) above.
Also, provide a comparison of these spectra to 1.5 times the
Bounding Spectrum.

Response to Question 3.c):

The comparisons requested of 1.5 times the bounding spectrum to the in-
structure response spectrum is provided in Figures 1 to 9 (Appendix A)
as discussed in response to question number 3.a) above. The in-
structure response spectra submitted by the Cook Nuclear Plant in the
120-day response to Supplement No. 1 of GL 87-02 were used to verify the
seismic adequacy of equipment when Method A was not used. No other
spectra were developed for use in the USI A-46 program at Cook Nuclear
Plant Units 1 and 2.

»
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In a letter dated May 31, 1996 the licensee submitted its commitment
regarding the outlier resolution schedule. The proposed time frame to
complete all outlier resolution ranges from the end of 1996 to the end
of 1999, depending on the determination whether a specific outlier will
be resolved by analysis or by modification. As a number of safety-
related components in the safe shutdown path have been identified as
outliers, their seismic adequacy may be rendered questionable and their
conformance to the licensing bases uncertain. Elaborate on your plans
for scheduling the resolution of identified outliers and your evaluation
in support of the conclusion that the licensing bases for the plant will
not be affected by the outlier resolution schedule,

Response to Question 4:

We have been unable to identify a letter dated May 31, 1996 in which the
above commitment was made. However, in our previous subnmittal,
AEP:NRC:1040C dated January 30, 1996, we voluntarily committed to
resolving the outlier issues by the end of the scheduled refueling
outages in the year 2000.

All of the outlier resolutions (including modifications as required) are
presently scheduled to be completed prior to the restart of Units 1 and
2.

Describe the extent to which the seismic margin methodology, described
in the report EPRI NP-6041, was used in the Donald C. Cook A-46 program,
including outlier resolutions for tanks and heat exchangers. Since this
methodology is known to yield analytical results that are not as
conservative as what might be obtained by following the GIP-2
guidelines, it 1s generally not acceptable for the A-46 program.
Therefore, for each deviation from the GIP-2 guidelines, in situations
where the margin methodology is utilized, identify the nature and extent
of the deviation, and provide the justification for its acceptance.

Response to Question 5:

Review of the data bases (SEWS, notes, calculations etc.) did not
identify any evaluations which used the seismic margin methodology,
described in thé EPRI NP-6041 report, including resolution for tanks and
heat exchangers. However, it is noted that there are several
similarities between the GIP-2 methodology and Seismic Margins
evaluations. Specifically allowable load limitations for bolts and
steel structural members are similar. The evaluations performed to
evaluate the seismic adequacy of equipment at Cook Nuclear Plant Units 1
and 2 use the GIP defined loads for seismic demand and the GIP defined
allowable stress criteria for the capacity. Detailed descriptions of
the evaluations performed for tanks and heat exchangers included in the
A-46 evaluation of Cook Nuclear Plant Units 1 and 2 have been previously
forwarded. These descriptions are contained in Tables 2 and 3 of the
first RAI on USI A-46 that were submitted under letter AEP:NRC:1040E,
dated March 10, 1997. Tables 2 and 3 that are included in this response
(Appendix B) to support questions 5, 6 and 8 in this RAI provide similar
information for Class 0 equipment items. These evaluations used the GIP
defined loads for seismic demand and the GIP defined allowable stress
criteria for the capacity.
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6.

A note under Table 2-1 in Section 2.3 of Attachment 2 (Reference 1)
Indicates that the damping values defined in GIP-2 were used for the USI
A-46 effort, and that for the majority of equipment classes, 5% damping
was used. Identify the cases in which damping values higher than those
specified in GIP-2 were used. Provide the basis of using such damping
values.

Response to Question 6:

Table 2.1 of Section 2.3 of the Seismic Evaluation and Walkdown Report
submitted to the NRC as Attachment 2, under letter RAEP:NRC:1040C, dated
January 30, 1996, was included to describe the seismic design basis for
Cook Nuclear Plant Units 1 and 2. The note below the table was included
as a clarification. GIP-2 damping ratios were used for USI A-46
evaluations. There were no cases where higher damping values than those
specified in GIP-2 were used. Five percent (5%) equipment damping was
used for the Class 0 equipment items described in Appendix B of this
submittal.

Items 44 and 45 in Table 4-5 of Attachment 2 (Reference 1) indicate that
batteries identified as 1-BATT-AB and 1-BATT-CD are just over 10 years
old and were designated as outliers. The report further indicates that
the outlier resolution was achieved in both cases by conducting
evaluation to determine their seismic adequacy. Provide details of how
the seismic adequacy was verified for these batteries.

Response to Question 7:

I&M has adopted the replacement criteria stated in ANSI/IEEE Std 450-
1987, “IEEE Recommended Practices for Maintenance, Testing, and
Replacement of Large Lead Storage Batteries for Generating Stations and
Substations”. Based on this standard, the condition of safety related

batteries had been reviewed considering both the physical condition of

the batteries and their ability to hold a charge. Based on this review,
the decision was made to replace the 2AB batteries during the 1994 Unit
2 refueling outage, and not to replace the other batteries (the 1AB, 1CD
and 2CD batteries were manufactured in 1985/1986). Future replacement
of safety related batteries will be based on ongoing maintenance and
inspection in accordance with IEEE-450-1987.

The SRT reviewed EPRI TR-100248 “Station Battery Maintenance Guide”,
Appendix E “Overview of Battery-Related NRC Documents”. This document
contains a summary of NUREG/CR-5448 "“Aging Evaluation of Class 1E
Batteries”, which concludes that ‘the tests recommended by IEEE Std 450
provide an indication of adequate seismic capability when the batteries
are maintained and operated in accordance with the standard.

Based on the above, it was concluded that AEP has an acceptable
procedure for replacing batteries and the outlier was resolved.

Item 1 in Table 4-7 of Attachment 2 (Reference 1) indicates that a total
of 101 equipment items were similar to but different from components in
the class of 21 equipment, and that necessary evaluation were made to
meet the intent of the GIP caveats. Provide details regarding these
evaluations and how the intent of caveats was met. These details should
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include the following information in a tabular form for each of these
equipment items:

a) Equipment description .

b) Caveat Number in the GIP-2

c) Description of deviation from the GIP-2 caveat
d) Justification for resolution

Response to Question 8:

Item 1 in Table 4.7 of the Seismic Evaluation and Walkdown Report
submitted to the NRC as Attachment 2 of letter AEP:NRC:1040C, dated
January 30, 1996, indicates that the class 0 equipment items were
primarily passive and were similar to items considered in the “box” of
the class of 21 equipment. These equipment items were evaluated to
applicable caveats for the item. In addition the GIP Seismic Capacity
vs. Demand, anchorage and interaction criteria were met for the items.
The applicable criteria for these three GIP-2 screening criteria are
met. Tables 2 and 3 (Appendix B of this response) provide the equipment
description, applicable caveats and justification for resolution for
each item. It was concluded that the intent of the applicable caveats
was met and, therefore, deviations from the GIP-2 caveats are not
included in the caveat descriptions. The remaining caveats were
considered by the SRT to be not applicable. -

In Appendix E of Attachment 3 (Reference 1), provide the basis for
Footnotes (6) and (10) at the end of the tabulation of the Unit 1
essential relays' capability vs. demand summary, which indicate that
these type of relays use only normally open contracts for essential
functions, thus, increasing the seismic capability, and removing the low
ruggedness restriction for these relays. In addition, explain the
distinction between the two footnotes.

Response to Question 9:

The subject of Footnotes (6) and (10) are General Electric type HFA and
HGA relays, respectively. The seismic capacities (ruggedness) of these
relays are derived from Electric Power Research Institute (EPRI) Report
NP-7148-SL, Procedure for Evaluating Nuclear Power Plant Relay Seismic
Functionality, dated December 1990 and General Electric (GE) Test Report
RN~150. The use of these documents to develop the determination of
seismic capacity of these relays was previously provided in
AEP:NRC:1040C Attachment 3, Section 4.0.

AEP:NRC:1040C Attachment 3, Appendix E, Footnote (6) states “These
General Electric type HFA relays use only normally open contacts for
essential relay functions, therefore, the seismic capacity 1is
increased.” The intent of this footnote was to convey that the GE HFA
relays, which Footnote (6) is associated with, do not make use of their
single normally closed contact for an essential function, therefore the
relay seismic qualification is not limited by the reduced seismic
capacity of the normally closed contacts. Rather, the seismic capacity
of the normally open contacts in the deenergized state is listed since
only these contacts are used for an essential function. GE Test Report
RN-150 states that normally closed contacts on GE HFA relays have lower
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10.

“
'

seismic capacities than normally open contacts in the de-energized
state.

BAEP:NRC:1040C Attachment 3, BAppendix E, Footnote (10) states “These
General Electric type HGA relays use only the normally open contacts,
therefore, the Low Ruggedness restriction does not apply.” This
footnote describes the use of the GE HGA relays to demonstrate that
their use does not conflict with the known low ruggedness operating mode
of the GE HGA relay. EPRI Report NP-7148-SL, Appendix E (Low Ruggedness
Relays) describes the low ruggedness operating mode of GE HGA relays as
the use of normally closed contacts in the de-energized state only.
This is also described in GE Test Report RN-150 which lists the seisnic
capability of the de-energized, normally closed contacts of the GE HGA
relay as 0.5g ZPA which is far less than the Cook Nuclear Plant plant-
specific demand for this relay. Therefore, by not using normally closed
contacts, the low ruggedness quality of the GE HFA relay is avoided.

Additional Comments: In January 1999, a concern was raised regaxding
the fact that I& had not been following the General Electric
recommendation that HFA relays should be calibrated after they have been

modified. IsM cook the position that the seismic performance of
essential HFA relays that had been modified would be indeterminate and
subsequently declared affected systems inoperable. To correct this

condition, I&M has developed calibration and test procedures to regain
confidence in the ability of these relays to perform their essential
function in a seismic event. Successful implementation of these
calibration and test procedures is necessary to properly utilize the
seismic capacity parameters listed for the GE HFA relays in GE Test
Report RN-150.

In Appendix E of Attachment 3 (Reference 1), Footnote (9) of the Unit 1
essential relays’ capability vs. demand summary table indicates that the
amplification of certain relay panel was calculated using case specific
analysis. Considering relay panel under Tag Number 2-88X1-BCB as an
example, provide an illustration how the case specific analysis was
performed.

Response to Question 10:

The subject relay is housed in cabinet 2-BC-B~PNL. An outline drawing
of the cabinet and the calculated in-cabinet response spectrum was
provided in Appendix D of Attachment 3 to AEP:NRC:1040C and is also
provided here.

The cabinet consists of a small junction box (12”x12”x 6”) containing
two relays. The box is mounted on a flexible stand constructed of
2”x2"x1/4” steel angles (see Figure 2a on page 11). The cabinet is
modeled as a single-degree-of-freedom (SDOF) system with a stiffness of
384 1lb/in (two 4.5’ long 2x2x1/4 cantilevers), a weight of 64 1lbs (31
lbs for the box, 10 lbs for the contents, and 23 lbs for half the weight
of the steel). This yields a frequency of 7.7 Hz, which is reduced by
20% to 6 Hz to account for any uncertainties in the calculation (the
reduction is conservative because the floor response spectrum increases
with decreasing freguency). The in-cabinet response spectrum (ICRS) is
calculated using 3% cabinet damping and using the same direct generation
calculation embodied in GENRS (which was accepted by the NRC on page 26
of GIP SSER No. 2). The 5% damped ICRS and FRS (floor response
spectrum) are shown in Figure 2b. The ICRS has a peak value between 4
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Hz and 16 Hz of 2.2g and a ZPA of 0.42g. These values are multiplied by
1.5 and the resulting values of 3.3g peak / 0.63g ZPA are used as the
relay demand.
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In Appendix E of Attachment 3 (Reference 1), Footnote (20) of the Unit 1
essential relays’ capability vs. demand summary table indicates that for
relays located between elevations for which floor response spectra were
developed, the next highest elevation was used. As indicated in many
cases, the developed response spectra may not pertain to the same
building in which the relays to be seismically verified are located.
Explain how the pertinent response spectra were selected for this
population of relays.

Response to Question 11:

The A-~46 floor response spectra for structures other than the
Containments are shown in the following figure.
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The Auxiliary and Diesel Generator Buildings are independent reinforced
concrete structures founded on a common mat. The top of the mat is at
elevation 587’ except for a portion of the Auxiliary Building where it
drops down to elevation 562’. As can be seen from the floor response
spectra, the seismic response of these structures is typical of deep
soil sites: the entire foundation mat translates uniformly at a low
frequency, with little inter-story building-‘deformation -~ note that
there is 1little difference in the response spectra for different
elevations. :

The majority of the electrical equipment housing essential relays are in
the electrical equipment areas on elevation 587’ and 609’ of the Diesel
Generator Buildings and in the Control Rooms on elevation 633’ of the
Auxiliary Building. There are a few cabinets in the Control Room HVAC
area on elevation 650'.

‘The majority of cabinets are floor mounted - the corresponding floor

response spectrum was used to calculate the seismic demand on the relay.
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Some of the cabinets are wall mounted or floor mounted in an area not at
one of the standard elevations; in these cases, the floor response
spectrum for the next higher elevation was used. As noted in the above
figure, the floor response spectra for the different elevations are only
slightly different and do not have a very significant impact on the
relays’ seismic demand.

Provide the basis for Footnote (17) of the Unit 1 essential relays
capability vs. demand summary table (Reference 1), which indicates that
the floor response spectrum at elevation 591 ft. of the Turbine Building
was used for relays located at elevation 594 ft. of the Screenhouse.
Explain the inconsistency between this footnote and Footnote (20), which
indicates that the spectrum at the higher elevation was used for the
relays’ evaluation.

Response to Question 12:

The Screenhouse is appended to the West side of the Turbine Building.
They are steel frame structures anchored at elevation 591’ to a
substantial reinforced concrete substructure that extends down to
elevation 546’ at the Screenhouse and elevation 562’ below the Turbine
Building. The only floor response spectrum available is for elevation
591’ of the Turbine Building - it is shown in the above figure (RAI
Question 11) and is essentially identical to the floor response spectrum
for elevation 587’ of the Auxiliary Building.

The subject essential relays are housed in four MCCs (1-PS-A, 1-PS-D, 2-
PS~-A, 2-PS-D) that are located in two cubicles in the northwest and
southwest corners of the Screenhouse. The MCCs are anchored to stiff
structures that elevate them 3’ above the general area floor elevation
of 591’. The SCEs (seismic capability engineers) judged that the motion
at the base of the MCCs would not differ substantially from that at
elevation 591'. As there are no floor spectra for higher elevations in
this area of the plant, the Turbine Building 591’ floor spectrum was
used for the evaluation of the relays.

The NRC staff has concerns about the way the A-46 cable trays and
conduit raceways issue was being dispositioned by licensees. We issued
Requests for Additional Information (RAI) to several licensees on this
issue. SQUG responded instead of the licensees because SQUG considered
the RAI to be generic in nature. The staff issued a subsequent RAI to
SQUG as a follow up to their response. However, the staff found that
the correspondence with SQUG did not achieve the intended results in
that they did not address the technical concerns of the staff,
Therefore, we are stating our concerns in the following discussion.

The GIP procedure recommended performing what 1is called a limited
analytic evaluation for selected raceways and cable trays. The
procedure further recommended that when a certain cable tray system can
be judged to be ductile and if the vertical load capacity of the
anchorage can be established by a load check using three times the dead
weight, no further evaluation i1s needed to demonstrate lateral
resistance to vibration from earthquakes. The staff has concerns with
the manner in which these simplified GIP criteria were implemented at
your plant.

”
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The GIP procedure eliminates horizontal force evaluations by .invoking
ductility. However, all the so called non-ductile cable trays would
eventually become ductile by inelastic deformation, buckling or failure
of the non-ductile cable tray supports and members. If this procedure
was followed for eliminating cable trays for further assessment at your
plant, then all the cable trays could conceivably be screened out from
A-46 evaluation. We are requesting your response to the following items
to elicit information that would support our safety evaluation of cable

trays at your plant.

a) Define ductility in engineering terms. Clarify how this
definition is applied to actual system configurations consistently
for the purpose of analytical evaluation.

Response to Question 13.a)

Ductility, as used in the GIP procedures for evaluating raceway
supports, is best illustrated by a simple example: consider a raceway
support that consists of a single steel post hanging from building
steel. The post is welded to the building steel. If the moment
capacity of the weld pattern anchoring the post to the building steel is
greater than the plastic moment of the post (as would typically be the
case with an all-around weld), then the support is ductile and the GIP
procedure does not require a lateral load evaluation. If, on the other
hand, the moment capacity of the weld pattern is less than the plastic
moment of the steel post (as may be the case with an intermittent weld
pattern), then the support is non-ductile and must meet the GIP’s
requirements for a lateral load evaluation or be declared an outlier.

The GIP states this requirement in the first paragraph of Section 8.3.3:

“.Supports suspended only from overhead may be characterized
as ductile if they can respond to lateral seismic motion by
swinging freely without degradation of primary verxtical
support connections and anchorage. Ductile, inelastic
performance such as-clip angle yielding oxr vertical support
yielding is acceptable so long as deformation does not lead
to brittle or premature failure of overhead vertical
support.”

The GIP states that if non-ductile failure of the overhead support would
occur prior to the support reaching its fully plastic state, then a
lateral load evaluation is required.

c) Provide the total number of raceways that were selected for worst-
case analytical calculations and were classified as ductile in
your A-46 evaluation and for which you did not perform a
horizontal load evaluation. Indicate the approximate percentage
of such raceways as compared with the population selected for
analytical review. Discuss how the ductility concept is used din
your walkdown procedures.

Response to Question 13.b)

In accordance with GIP-2, Section 8, a limited analytical review was
conducted for selected worst case supports. A total of 29 supports were
selected for limited analytical review. They are categorized as
follows: )
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# Type Ductile
14 Rigid wall mounted supports; dead weight analysis N/A
only
7 Rod trapeze hangers; dead weight analysis, Yes
vertical capacity check, and fatigue evaluations.
4 Floor mounted; dead weight analysis and lateral No
load evaluation
2 Ductile trapeze frames; dead weight analysis and Yes
vertical capacity check :
<2 Floor-to=-ceiling supports; dead weight analysis No
and lateral load evaluation

No raceway population data was collected during the A-46 walkdowns as
this is not required by the GIP. The following is a general description
of the raceway populations:

Rigid wall mounted supports: found throughout the plant, many
different details were used resulting in the high number selected
for analytical review.

Rod trapeze hangers: found throughout the plant, the most common
non-rigid support.

Floor~to-ceiling supports: found in the cable vaults above the
switchgear areas, large number of these supports in this area, but
they are of a consistent design.

Floor mounted supports: small number of unique design found in
several areas of the plant.

Ductile trapeze frames: small number of unique design found in
two areas of the plant.

The walkdown procedures used are described in Section 8.2 of GIP-2.
These procedures do not require the ductility concept to be used during
the walkdown. The only place where the ductility concept is used is in
the Limited Analytical Review. The procedure used for this review is
contained in GIP-2, Section 8.3.

d) Describe the Lypical configurations of your ductile raceways
(dimension, member size, supports, etc.)

Response to Question 13.c):

Rod trapeze hangers: 5/8” threaded rods, 2”x2”x1/4” steel angle
cross members, 1 to 6 tiers, up to about 15’ long, rods anchored
by bolting to embedded Unistruts ox threading into shell-type
concrete expansion anchors.

Trapeze frames (cable vaults below the control rooms): 3"x3"x1/4“
steel angle vertical members and cross pieces, two tiers, 4’ total
height, anchored with clip angles bolted into embedded Unistruts.

Trapeze frames (containment basement): 2”x2"”x1/4” steel angle
vertical members and cross pieces, three tiers, 4’ total height,
anchored by welding to building steel.
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e) Justify the position that ductile raceways need not to be
evaluated for horizontal load. When a reference is provided,
state the page number and paragraph. The reference should be

self-contained, and not refer to another reference.
Response to Question 13.d):

The Jjustification for stating that ductile raceways need not be
evaluated for horizontal load is provided in Section 8 of the GIP and in
the Senior Seismic Review and Advisory Panel (SSRAP) report upon which
the GIP is based. The GIP, Section IX.8.3, Limited Analytical Review
Guidelines, states the following:

"As shown in Figure 8-6, supports characterized as ductile
do not require an explicit lateral load check. Instead,
seismic ruggedness for ductile raceway supports is assured
by the Vertical Capacity Check (Section 8.3.2). The high
vertical capacity of the ductile data base raceway supports
is the main attribute credited for their good seismic
performance." (GIP-2, Part II, pg. 8-19)

The basis for not evaluating horizontal 1loads during the Limited
Analytical Review of raceway systems with ductile supports is described
further on page 17, paragraphs 1 and 2 of the SSRAP report where it
states the following:

"A limited analytical review shall be performed on those
cable tray supports selected by the SRT and the walkdown
engineers as representative of conditions within the plant
with the lowest estimated seismic margin. The intent of this
limited analytical review is not to simulate potential
seismic performance or stresses, but to correlate,
approximately, conditions within the plant analytically with
conditions that performed well in the experience database.

It is important for the analyst to understand the philosophy
behind this limited analytical review. As previously
discussed within this report, cable trays and supports have
performed extremely well in past earthquakes and shaking
table tests with few exceptions. The trays and their
supports typically act as pendulums and wiggle and sway but
do not fail. Ductile inelastic performance such as yielding
of clip angle supports or steel vertical support members is
completely acceptable as it allows the cable tray to deform
and move without brittle or premature failure. The high
damping inherent in cable tray systems reduces the dynamic

. motions resulting from the inelastic performance and
maintains integrity.” (SSRAP -Report, pg. 17)

The SSRAP report goes on to say on page 26, paragraph 1, that earthquake
experience and shake table tests show that if the ductile raceway
supports have a large dead load margin (i.e., they pass the GIP three
times dead load check), no lateral load check is required:

"It must be kept in mind that this limited analytical review
is not intended to simulate potential seismic performance oxr
stresses, but to correlate approximately conditions within
the plant analytically with conditions that performed well
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in the experience data base. The rationale for the checks is
as follows:, . . . The 3.0 times dead 1load without
eccentricity check is a simple check to insure that the
basic connectors have a large dead load margin. The
experience data base supports pass this check and
verification of a large dead load margin provides assurance
that if an isolated support should fail for some unforeseen
situation, that a progressive support failure mechanism is
unlikely. For ductile mechanisms, no lateral load check is
required consistent with the experience data base and shake
table test experience." (SSRAP Report, pg. 26)

The NRC staff reviewed the GIP methodology during the period of time
from 1987 to 1992, As a result of that review, the staff took the
position on pages 30 and 31 of SSER No. 2 that:

", .. the plant walkdown guidelines represent an acceptable
approach for evaluating the seismic adequacy of* existing
cable and conduit raceways in USI A-46 plants. Also, the
staff agrees that the proposed analytical procedure is a
reasonable approach to ensure that the cable and conduit
raceways and supports in USI A-46 plants, when all the
guidelines are satisfied, are as rugged as those observed in
the past earthquake experience data. Although the proposed
guidelines would not require detail analyses and, therefore,
would not predict the structural response of the raceway
support systems, they should provide the needed rationale to
judge the seismic adequacy of the raceway support systems
with a reasonable factor of safety. Therefore, the staff
concludes that the proposed guidelines for evaluation of
seismic adequacy of cable and conduit raceways and their
supports are acceptable subject to the staff evaluations
described in this supplement." (SSER No. 2, pgs. 30, 31)

We conclude from the above statement that the NRC staff position is that
the GIP method is acceptable for evaluating the seismic adequacy of
cable and conduit raceways and their supports. We consider our review of
the effect of lateral loads on cable and conduit raceway systems to be
in, accordance with the requirements and intent of GIP-2 as approved for
use by the NRC staff in SSER No. 2.

£) In the " evaluation of the cable trays and raceways, if the
ductility of the attachments 1is assumed in one horizontal
direction, does it necessarily follow that the same system is
ductile in the perpendicular direction?

Response to 13.e):

The ductility of supports for cable and conduit raceway in the
longitudinal direction is addressed using the procedure in GIP, Section
I1.8.2.3, where our xraceway systems were evaluated for "hard spot"
supports. No other analyses for longitudinal forces are required for
cable tray supports hung from above or attached to a wall. Aside from
this check for "hard spots,™ the GIP does not require an evaluation of
raceway support ductility in the longitudinal direction. The basis for
this is found in the SSRAP report, page 27, paragraph 2, which states:

"SSRAP also does not intend that the cable tray supports
hung from above or attached to a wall be checked for
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longitudinal lateral forces, i.e., lateral forces parallel
to the long run of the cables. There are numerous cases of
this condition in the experience data base without damage or
distress to the cables (Reference 7), and SSRAP does not
believe that analytical <checks are needed for this
condition. The experience data base Justifies this
situation, and ductile pendulum action will be sufficient
for good performance." (SSRAP Report, pg. 27)

Reference 7 cited in the above quotation is the same as GIP Reference
19, EPRI Report NP-7153, '"Longitudinal Load Resistance in Seismic
Experience Data Base Raceway Systems," March 1991.

As discussed in response to NRC RAI Question 13.d) above, the GIP
method, including the 1loadings on the raceway supports in the
longitudinal direction, was reviewed and accepted by the NRC staff in
SSER No. 2. We consider our review of the effect of longitudinal loads
on cable and conduit raceway systems to be in accordance with GIP-2 as
approved for use by the NRC staff in SSER No. 2.

g) Discuss raceways and cable trays including supports in your plant
that are outside of the experience data. Explain what criteria
are used for establishing their safety adequacy and specify your
plan for resolution of outliers that did not meet the acceptance
criteria. Provide examples of the configurations of such raceways
and cable trays including supports. Also, indicate the percentage
of cable trays and raceways outside the experience data in
relation to the population of raceways and cable trays examined
during the walkdowns of the safe shutdown path. How are they
going to be evaluated and disposed?

Response to Question 13.f):

All the cable and conduit raceway systems in the plant are within the
scope of the seismic review procedures contained in the GIP except those
that were identified as outliers. GIP Section 1II.8.0, page 8-2,
paragraph 2 describes the scope of raceway systems which are covered by
the GIP as follows:

"The seismic review guidelines contained in this section are
applicable to steel and aluminum cable tray and conduit
support systems at any elevation in a nuclear power plant,
provided the Bounding Spectrum (shown in Section 4, Figure
4-2) envelopes the largest horizontal component of the 5%
damped, free-field, safe shutdown earthquake (SSE) ground
response spectrum to which the nuclear plant is licensed."
(GIP-2, pg. 8-2)

The raceways that were classified as outliers did not meet the
"Inclusion Rules," had "Significant Other Seismic Performance Concerns,"
or did not satisfy the "Limited Analytical Review Guidelines" contained
in the GIP. Descriptions of the raceway outlier configurations are
summarized in the following table.
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Unit 2 - Containment - Accumulators 2, 3 Area (RACE003)

In this area, two cable trays are rigidly supported from steel
columns that are about 15’ apart. 2x2x1/4 steel angle framing
spanning between the columns supports the cable trays at mid=-span.

The Limited Analytlcal Review showed that the framing alone does not
meet design allowables for the dead weight of the cable trays. If
the framing is ignored, the trays do not meet the Inclusion Rule
requirement of 10’ between supports.

The outlier was resolved analytically by showing that the combination
of the trays and the framing can support the required load.

Unit 1 -~ Aux Building - Startup Blowdown Flashtank Room & Vestibule
Area (RACE101)

A 17 conduit in this area is missing several conduit clamps,
resulting in an overspan condition. The recommended resolution was
to replace the clamps. The clamps have been replaced, see Cook
Nuclear Plant action request A/R #0108046.

Unit 1 - Aux Building - Area around Containment from Az 90° to Az
360° (RACE103)

A common (but not prevalent) rod hanger anchorage detail used at Cook
is shown below. In most cases it has an acceptable configuration: L,
< L; and L;tL; £ 12”7, The worst—-case configuration consisted of a
heavily loaded hanger (1200 lb dead weight) with L, =10” and L; =2”.
This configuration does not meet the LAR requirements.
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The recommended resolution to this outlier was to walk down the plant
and document all occurrences of this detail, screen the specific
configuration of each detail using acceptance criteria based on the
LAR requirements. Fifty occurrences were found and documented, 12
did not meet the screening criteria. All supports not meeting the
screening criteria will be modified to satisfy the GLP-2
requirements. This work is being carried out under Design Change No.
208 and it is presently scheduled to be completed during the current
plant outage.

Unit 1 - Containment - Outside Crane Wall El 609' - 638'

Two small-diameter conduits in this area are unsupported over a
length of about 30’. The recommended resolution was to support the
conduit so that they meet the Inclusion Rules’ requirements. This
condition has been corrected; see Cook Nuclear Plant action request
A/R #A0102439,
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The RAI question also asks for the percentage of raceways that are
outliers with xrespect to the whole population of raceways. This
information was not collected during the raceway walkdown since it is
not part of the GIP, however, based on the outlier information provided
in the above table, the percentage is small. ,

g) Submit the evaluation and analysis results for four of the
representative sample raceways (one single non-ductile, one single
ductile, one multiple non-ductile, and one multiple ductile
raceway), including the configurations (dimension, member size,
supports, etc.).

Response to Question 13.g):

The GIP raceway procedure only requires that single supports be
evaluated. The evaluations for four supports - two ductile (a trapeze
rod hanger and a trapeze frame) and two non-ductile (a floor-to-ceiling
support and a floor-mounted support) are attached to this response as
Appendix C, which consists of the following:

1. Pages 3-9 through 3-16 of an internal report documenting the
A-46 raceway effort. These pages contain the design inputs
referenced in the Limited Analytical Reviews (LAR).

2. LAR #1: - Rod trapeze hanger

3. LAR # 11: Floor mounted support

4. LAR 4 13: Floor-to-ceiling support .
5. LAR # 28: Trapeze frame

In your program were there any deviations from the GIP guidance?
Provide the worst-case items (from the safety point of view) *which
deviate from the GIP-2 guideline but were categorized as not being
significant. In addition, you are requested to submit the definition of
“safety significant” that the walkdown crew used and provide a
justification of why the definition 1is adequate.

Response to Question 14:

Our review determined that there were no significant or programmatic
deviations from the GIP guidance that required a declaration in the
final USI A-46 summary report. Section I.1.3 of the GIP states that it
was not necessary to notify the NRC of minor deviations from the GIP
guidance or to justify these deviations. However, Cook Nuclear Plant
personnel identified minor deviations from the GIP-2 guidance by
including Table 4-7 “Commentary on Equipment Items Meeting the Intent of
GIP Caveats” in the Attachment 2 report, sent under letter
AEP:NRC:1040C, dated Januvary 30, 1996. These are considered ninor
deviations. In addition the SEWS are available for NRC review and
audit. The determination that these deviations were "minor" were made
by qualified, experienced engineers who had each completed the
appropriate SQUG training courses on the use and application of judgment
for resolution of USI A-46. I&M personnel implemented equivalent
methods in completing the USI A-46 effort. These included the
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15.

technically detailed anchorage inspections, SEWS development and
anchorage evaluations using computerized techniques.

A definition of “safety significant” was not mentioned in the GIP-2 or
the NRC SSER that endorsed its use. Therefore, a definition was not
made available to the walkdown crews during the evaluation process. As
stated above, examples of what are considered “insignificant” deviations
from the GIP-2 guidance are contained in Table 4-7 of the original
submittal. I&M would consider use of lower safety factors for anchorage
evaluations (for example use of a factor of safety of 2 for expansion
bolts), or use of fluid holddown force for evaluating large flat bottom
tanks as examples of “significant” deviations. The I&M effort did not
include these types of deviations.

Indicate whether you found an anchor type (e.g. lead cinch anchor) not
covered by the GIP-2 during the walkdown. If yes, how did you resolve
the issue?

Response to Question 15:

SQUG databases (SEWS, notes, calculations etc.) were reviewed to
identify whether any equipment in the Safety Shutdown Equipment List
(SSEL) was anchored with an anchor type that is not specifically covered
by the GIP-2. This review indicated that the large Condensate Storage
Tanks and Refueling Water Storage Tanks are the only equipment that are
anchored with an anchor type that is not specifically covered by the
GIP-2. :

As shown in item 16 of Table 4~7 of the original submittal report
(letter AEP:NRC:1040E dated March 10, 1997), the large Condensate
Storage Tanks and Refueling Water Storage Tanks were anchored with metal
straps. These straps were converted to equivalent bolts to meet the GIP
criteria. This was done by calculating an allowable load for the strap
based on 1.7 times normal allowables which is equivalent to the bolt
allowable for cast in place bolts. The embedment into the concrete was
checked using ACI 318-63 (the licensing basis for Cook Nuclear Plant),
and the weld to the tank wall was checked using AISC criteria times 1.7
(the GIP-2 criteria).
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Appe IIB n

of Attachment 1 to AEP:NRC:1040G
Table 2 - Cook Nuclear Plant

®.

nit 1 Class 0 Equipment -

CAVEATS SATISFIED

CLASS ID DESCRIPTION EVALUATION DESCRIPTION
0 1-MRV-210 STEAM GENERATOR OME-3-1 | All caveats were N/A. Stop valve is supported off MS line and
STOP VALVE Seismic adequacy based substantial structural steel framing.
on the evaluation Installation is extremely rugged to carry
described. design operating loads. Judged that the
valve had a much greater capacity than
the potential demand from seismic inertia
. loads.
0 1-MRV-220 STEAM GENERATOR OME3-2 All caveats were N/A. Stop valve is supported off MS line and
STOP VALVE Seismic adequacy based substantial structural steel framing.
on the evaluation Installation is extremely rugged to carry
described. design operating loads. Judged that the
: valve had a much greater capacity than
the potential demand from seismic inerxtia
loads.
0 1-MRV-230 STEAM GENERATOR OME-3-3 | All caveats were N/A. Stop valve is supported off MS line and
STOP VALVE Seismic adequacy based substantial structural steel framing.
on the evaluation Installation is extremely rugged to carry
" described. design operating loads. Judged that the
- valve had a much greater capacity than
the potential demand from seismic inertia
- loads.
0 1-MRV-240 STEAM GENERATOR OME-3-4 | All caveats were N/A. Stop valve is supported off MS line and

STOP VALVE

Seismic adequacy based
on the evaluation
described.

substantial structural steel framing.
Installation is extremely rugged to carry
design operating loads. Judged that the
valve had a much greater capacity than
the potential demand from seismic inertia
loads.

A potential seismic interaction was
reported as an outlier.
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"B" of Attachment 1 to AEP:NRC:1040G
Table 2 - Cook Nuclear Plan

nit 1 Class 0 Equipment

®-

CLASS ID DESCRIPTION CAVEATS SATISFIED EVALUATION DESCRIPTION
0 1-OME-34E EAST ESW PUMP PP-7E Caveats for Tanks Large passive strainer independently
DISCHARGE STRAINER assessed: -anchored, weight = 14,060 lbs. The
Anchor bolts and anchorage was judged to be the weak link
embedment, Flexibility of the component for seismic capacity.
of attached piping. Anchorage pedestals are 18" long x 10"
The remaining caveats wide x 19.75" high. They have a 2" deep
are N/A. x 6" wide x 14" long shear key into the
base slab, and are reinforced with eight
vertical #6 bars into the base slab, and
three #4 bar ties in the pedestals. The
J-bolts extend through the pedestal into
the base slab, and protrude 6" above the
top of the pedestals. An anchorage
analysis indicates a factor of safety of
2.6.
0 1-OME-34W WEST ESW PUMP PP-TW Caveats for Tanks Large passive strainer independently

DISCHARGE STRAINER

assessed:

Anchor bolts and
embedment, Flexibility
of attached piping.
The remaining caveats
are N/A.

anchored, weight = 14,060 lbs. The
anchorage was ‘judged to be the weak link
of the component for seismic capacity.
Anchorage pedestals are 18" long x 10"
wide x 19.75" high. They have a 2" deep
x 6" wide x 14" long shear key into the
base slab, and are reinforced with eight
vertical #6 bars into the base slab, and
three #4 bar ties in the pedestals. The
J-bolts extend through the pedestal into
the base slab, and protrude 6" above the
top of the pedestals. The anchorage
analysis for 1-OME-34E, which indicated a
factor of safety of 2.6, was also used to
address this component.
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"B" of Attachment 1 to AEP:NRC:1040G
Table 2 - Cook Nuclear Plan

-

nit 1 Class 0 Equipment

CLASS ID DESCRIPTION CAVEATS SATISFIED i EVALUATION DESCRIPTION
0 1-0OME-39 AUXILIARY FEED PUMP All caveats were N/A. This turbine driver (1-OME-39) is mounted
TURBINE AND GOVERNOR Seismic adequacy based on the same skid with Auxiliary Feedwaterx
VALVE on the evaluation Pump 1-PP-4. The' anchorage of the
described. turbine was evaluated with 1-PP-4.
The Governor valve is supported on 4"
diameter pipe to a casting on the turbine
R driver. The valve is similar in size and
mass characteristics but exceeded
. Bounding Spectrum MOV Caveat 5 linits
Therefore a seismic evaluation of the
valve based on previous seismic
) qualification calculations were used to
- assess the seismic adequacy of the wvalve.
(] 1-POV-1-2B PILOT OPERATED 4 WAY SOV/BS Caveats 1 to 7. 1-POV-1-AB is a very small solenoid
VALVE FOR AIR START valve; mounted on, and part of box for 1-
XRVS FOR DIESEL ENGINE XRV-221. -
0 1-pPOV-1-CD PILOT OPERATED 4 WAY SOV/BS Caveats 1 to 7. 1-POV-1-CD is a very small solenoid
VALVE FOR AIR START valve; mounted on, and part of box for 1-
XRV'S FOR DIESEL ENGINE - XRV=-226. -
0 1-pOvV-2-AB PILOT OPERATED 4 WAY SOV/BS Caveats 1 to 7. 1-POV-2-AB is a very small solenoid
* VALVE FOR AIR START valve; mounted on, and part of box for 1-
XRVS FOR DIESEL ENGINE XRV-222.
0 1-POV-2-CD PILOT OPERATED 4 WAY SOV/BS Caveats 1 to 7. 1-POV-2-CD is a very small solenoid
VALVE FOR AIR START valve; mounted on, and part of box for 1-
XRV'S FOR DIESEL ENGINE XRV-227.
0 1-0C-12 NORTH BORIC ACID FILTER | Caveats for Tanks Passive filter independently anchored,

assessed:

Anchor bolts and
embedment, Flexibility
of attached piping.
The remaining caveats
are N/A.

weight = 500 lbs. full. The anchorage
was judged to be the weak link of the
component for seismic capacity. The
strainer is anchored by 3 column legs
with %” J-bolts anchored through a 6"
high pedestal. The embedment length of
the bolts is 19-1/4". The anchorage
evaluation indicated a high factor of
safety of 10.7, even when conservatively
assessing a prying factor of 2 on the
bolt demand.




"B" of Attachment 1 to AEP:NRC:1040G
Table 2 - Cook Nuclear Plan

®.

nit 1 Class 0 Equipment

CLASS ID DESCRIPTION CAVEATS SATISFIED EVALUATION DESCRIPTION
0 1-QT-100-AB AB EMERG DIESEL AIR Caveats for Tanks This passive filter is supported off of a
INTAKE FILTER assessed: . vertical truss. The upper lateral
i Flexibility of attached | restraint has recently been added to
piping. The remaining increase tornado wind resistance. This
caveats are N/A. also increased the fundamental frequency
above 8 Hz. The intake pipe provides
additional support. Based on this
. support the filter was judged adequate.
0 1-QT-100-CD CD EMERG DIESEL AIR Caveats for Tanks This passive filter is supported by 4
INTAKE FILTER assessed: legs with either one or two anchor bolts
s Anchor bolts and each leg. The upper lateral restraint
embedment, Flexibility has recently been added to increase
of attached piping. tornado wind resistance. This also
The remaining caveats increased the fundamental frequency above
are N/A. 8 Hz. The intake pipe provides additional
T . support. Based on this support the
. : filter was judged adequate.
0 1-QT-101-AB AB EMERG DIESEL AIR Caveats for Tanks . The silencer is a passive component that

INTAKE SILENCER

assessed:

Anchor bolts and
embedment, Flexibility
of attached piping.
The remaining caveats
are N/A.

is part of the piping system running from
Diesel. The system adequately restrained
in each direction. The silencer is hung
by two 5/8" rod trapezes for deadweight.
It frames through a R/C wall on one end
and into turbocharger at other end.

Total span is 20'. The trapeze legs are
attached to plates that are then anchored
to embedded unistruts. One trapeze is
anchored by 4 - 5/8" shell type exp.
anchors, 2 per mounting plate, and the
other trapeze is anchored by 4 - 5/8"
bolts with unistrut nuts, 2 per mounting
plate. The concrete is in good condition.

In an anchorage analysis for the
silencer, 5/8" CIP anchors are used to
model the anchorage to concrete of the 4
unistrut bolts. The anchorage analysis
for 2-QT-101-AB used reduction factors
for cracks in concrete and indicated that
the anchorage is adequate. Therefore,
that analysis bounds this one (since the
concrete is in good condition.) and the
anchorage is adequate.
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"B" of Attachment 1 to AEP:NRC:1040G.
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Table 2 - Cook Nuclear Plant Unit 1 Class 0 Equipment

CLASS

ID

DESCRIPTION

* CAVEATS SATISFIED

EVALUATION DESCRIPTION

1-QT-101-CD

CD EMERG DIESEL AIR
INTAKE SILENCER

Caveats for Tanks
assessed:

Anchor bolts and
embedment, Flexibility
of attached piping.
The remaining caveat
are N/A. :

The silencer is a passive component that
is part of the piping system running from
Diesel. The system adequately restrained
in each direction. The silencer is hung
by two 5/8" rod trapezes for deadweight.
It frames through a R/C wall on one end
and into turbocharger at other end.

Total span is 20'. The trapeze legs are
attached to plates that are then anchored
to embedded unistruts. One trapeze is
anchored by 4 - 5/8" shell type exp.
anchors, 2 per mounting plate, and the
other trapeze is anchored by 4 - 5/8"
bolts with unistrut nuts, 2 per mounting
plate. The concrete is in good condition.

In an anchorage analysis for the
silencerx, 5/8" CIP anchors are used to
model the anchorage to concrete of the 4
unistrut bolts. The anchorage analysis
for 2-QT-101-AB used reduction factors
for cracks in concrete and indicated that
the anchorage is adequate. Therefoke,
that analysis bounds this one (since the
concrete is in good condition.) and the
anchorage is adequate.

1-0T-104-AB

AB EMERG DIESEL EXHAUST
SILENCER

Caveats for Tanks
assessed:

Anchor bolts and
embedment, Flexibility
of attached piping.
The remaining caveats
are N/A.

The weight of the silencer is 8500 1lb.
There are 4 support legs on the ground
and lateral restraints at two locations
(top and bottom of the silencer) on the
wall. The support legs are also
diagonally braced. Each vertical support
and the lower lateral restraints have a
stiffened base plate with six wedge’ type
expansion anchors of 1-1/4" diameter.
The upper lateral restraints each have’
stiffened baseplates with four 1" Hilti
expansion anchors. The upper lateral
restraints have recently been added to
increase tornado wind resistance. This
also increases fundamental frequency
above 8 Hz. The anchorage is very
seismically rugged.
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Table 2 - Cook Nuclear Plant Unit 1 Class 0 Equipment

©.

CLASS ID DESCRIPTION CAVEATS SATISFIED EVALUATION DESCRIPTION
0 1-QT-104-CD CD EMERG DIESEL EXHAUST | Caveats for Tanks The weight of the silencer is 8500 1b.
SILENCER assessed: - There are 4 support legs on the ground
Anchor bolts_ and and lateral restraints ,at two locations
enbedment, Flexibility {(top and bottom of the silencer) on the
of attached piping. wall. The support legs are also
The remaining caveats diagonally braced. Each vertical support
are N/A. and the lower lateral restraints have a
v stiffened base plate with six wedge type
- . expansion anchors of 1-1/4" diameter.
The upper lateral restraints each have
stiffened baseplates with four 1" Hilti
expansion anchors. The upper lateral
restraints have recently been added to
increase tornado wind resistance. This
also increases fundamental frequency
above 8 Hz. The anchorage is very
seismically rugged.
0 1-QT-112-AB AB EMERG DIESEL FULL Caveats for Tanks The filter is a small tank-like
FLOW LUBE OIL FILTER assessed: component, with a height of about 5', and
Anchor bolts and a diameter of 3'. It is anchored by
embedment, Flexibility three 3/8" diameter J-bolts and three
of attached piping. 5/8" wedge anchors at 60 degree intervals
; The remaining caveats (i.e., evenly spaced). The tank contains
are N/A. oil and has a total weight of about 2700
lbs. The anchorage analysis that
includes inlet and outlet- nozzle loads
- indicate a high margin.
0 1-QT-112-CD CD EMERG DIESEL FULL Caveats for Tanks The filter is a small tank-like

FLOW LUBE OIL FILTER

assessed: -
Anchor bolts and
embedment, Flexibility
of attached piping.
The remaining caveats
are N/A.

component, with _a height of about 5', and
a diameter of 3'. It is anchored by
three 3/8" diameter J-bolts and three
5/8" wedge anchors at 60 degree intervals
(i.e., evenly spaced). The tank contains
oil and has a total weight of about 2700
lbs. The anchorage analysis that
includes inlet and outlet nozzle loads
indicate a high margin.
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CLASS ID DESCRIPTION CAVEATS SATISFIED EVALUATION DESCRIPTION
0 1-0T-113-AB1 AB EMERG DIESEL FULL Caveats for Tanks This tank like strainer component is
FLOW LUBE OIL STRAINER assessed: supported on 4 angle legs. Each leg is
1 Anchor bolts and anchored by one 1/2" J-bolt anchor. The
embedment, Flexibility anchorage evaluation was performed for 1-
‘ of attached piping. QT-113-AB1 and 1-QT~113-AB2 together,
The remaining caveats since they are connected by a relatively
are N/A. rigid piping segment. The frequency was
judged to be greater than 8 Hz. The
total weight of the strainer is 1730%,
with the CG located at an approx. mid-
height = 33".
The analysis indicates that with the
highest nozzle loads and anchorage
reduction factors (for prying), the
anchorage has a high margin of safety
(2.5).
0 1-Q0T-113-AB2 | AB EMERG DIESEL FULL Caveats for Tanks This tank like strainer component is

FLOW LUBE OIL STRAINER
2

assessed:

Anchor bolts and
embedment, Flexibility
of attached piping.
The remaining caveats
are N/A.

supported on 4 angle legs. Each leg is
anchored by one 1/2" J-bolt anchor. The
anchorage evaluation was performed for 1-
QT-113-AB1 and 1-QT-113-AB2 together,
since they are connected by a relatively
rigid piping segment. The frequency was
judged to be greater than 8 Hz. The
total weight of the strainer is 1730%,
with the CG located at an approx. mid-
height = 33".

The analysis indicates that with the
highest nozzle loads and anchorage
reduction factors (for prying) , the
anchorage has a high margin of safety
(2.5).
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CLASS ID CAVEATS SATISFIED EVALUATION DESCRIPTION
0 1-0T-113-CD1 | CD EMERG DIESEL LUBE Caveats for Tanks This tank like strainer component is
OIL FULL FLOW STRAINER assessed: supported on 4 angle legs. Each leg of 1-
1 Anchor bolts and QT-113-CD1 is anchored by one 1/2" J-~bolt
. embedment, Flexibility anchor, each leg of 1-QT-113-CD2 is
of attached piping. anchored by one 3/8" bolt, but the anchor
The remaining caveats type is unknown. The anchorage
are N/A. evaluation was performed for 1-QT-113-CD1
and 1-QT-113-CD2 together, since they are
connected by a relatively rigid piping
segment. The frequency was judged to be
greater than 8 Hz. The total weight of
the strainer is 1730#, with the CG
. located at an approx. mid-height = 33".
The analysis indicates that with the -
highest nozzle loads and anchorage
' reduction factors (for prying, unknown
anchor bolt type), the anchorage has a
high margin of safety (1.6).
0 1-QT-113-CD2 | CD EMERG DIESEL FULL Caveats for Tanks This tank like strainer component is

FLOW LUBE OIL STRAINER
2

assessed:

Anchor bolts and
embedment, Flexibility
of attached piping.
The remaining caveats
are N/A.

supported on 4 angle legs. Each leg of 1-
QT-113-CD1 is anchored by one 1/2" J-bolt
anchor, each leg of 1-QT-113-CD2 is
anchored by one 3/8" bolt, but the anchor
type is unknown. The anchorage
evaluation was performed for 1-QT-113-CD1
and 1-QT-113-CD2 together, since they are.
connected by a relatively rigid piping
segment. The frequency was judged to be
greater than 8 Hz. The total weight of
the strainer is 1730#, with the CG
located at an approx. mid-height = 33".
The analysis indicates that with the
highest nozzle loads and anchorage
reduction factors (for prying, unknown
anchor bolt type), the anchorage has a
high margin of safety (1.6). .
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CLASS ID DESCRIPTION CAVEATS SATISFIED EVALUATION DESCRIPTION
0 1-QT-116-AB AB EMERG DIESEL LUBE Caveats for Tanks This small heater/tank is approximately
OIL HEATER (TANK) assessed: 150 1b., and the location of the C.G.
Anchor bolts and from the floor is at approximately mid-
embedment, Flexibility height of the tank = 28". The heater is
of attached piping. anchored by three 3/8" J-bolts at 120
The remaining caveats degrees apart (is evenly spaced), on a 5"
are N/A. . high concrete pad. Minimum embedment for
the anchorage is 9.5". The analysis
indicates that with the highest nozzle
loads and anchorage reduction factors
(for prying) , the anchorage has a high
margin of safety (3.3).
0 1-QT-116-CD CD EMERG DIESEL LUBE Caveats for Tanks This small heater/tank is approximately
OIL HEATER (TANK) assessed: 150 b , and the location of the C.G.
Anchor bolts and from the floor is at approximately mid-
embedment, Flexibility height of the tank = 28". The heater is
of attached piping. anchored by three 3/8" non-shell type
The remaining caveats expansion anchors at 120 degrees apart
are N/A. (is evenly spaced), on a 5" high concrete
pad. Minimum embedment for the anchorage
is 9.5". The analysis indicates that with
the highest nozzle loads and anchorage
reduction factors (for prving) , the
anchorage has an adequate margin of
safety (1.3).
0 1-QT-118-AB AB EMERG DIESEL BYPASS Caveats for Tanks The approximate weight of this passive

LUBE OIL FILTER

assessed:

Anchor bolts and
embedment, Flexibility
of attached piping.
The remaining' caveats
are N/A.

tank like filter is estimated to be the
same as that of 1-QT-112-CD (Wt =2707%),
because the tanks are of the same
manufacturer, and size, and both hold
oil. The filter is anchored by three
3/8" J-bolts with a minimum embedment of
10.25", at 120 degrees (i.e., evenly
spaced) . The analysis indicates that with
the highest anchorage reduction factors
(for prying) , the anchorage is adequate.
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CLASS ID DESCRIPTION - CAVEATS SATISFIED EVALUATION DESCRIPTION
0- 1-QT-118-CD CD EMERG DIESEL BYPASS Caveats for Tanks The approximate weight of this passive
LUBE OIL FILTER assessed: tank like filter is estimated to be the
Anchor bolts and same as that of 1-QT-112-CD (Wt =2707%),
embedment, Flexibility because the tanks are of the same
of attached piping. manufacturer, and size, and both hold
The remaining caveats oil. The filter is anchored by- three
. are N/A. 3/8" J-bolts with a minimum embedment of
10.25", at 120 degrees (i.e., evenly
spaced). The analysis indicates that with.
the highest anchorage reduction factors
(for prying), the anchorage is adequate.
0 1-QT-143-ABl1 AB EMERG DIESEL CONTROL | Caveats for Tanks This small air dryer tank is the size of
AIR DRYER 1 - assessed: fire extinguishers, (approx. 89# filled
Anchor bolts and weight each), and is mounted on a 2-1/2"
embedment, Flexibility x 2-1/2" x 1/4" angle steel frame with
of attached piping. the other air dryer tank. The frame
The remaining caveats anchored by eight 1/2" non-shell type
are N/A. expansion anchors, 4 per base plate. The
nozzle loads are not a concern. There
i was no explicit anchorage analysis
: necessary for the SRT to judge the dryers
- seismically adequate.
0 1-QT-143-AB2 | AB EMERG DIESEL CONTROL | Caveats for Tanks This small air dryer tank is the size of

AIR DRYER 2

assessed:

Anchor bolts and
embedment, Flexibility
of attached piping.
The remaining caveats
are N/A.

fire extinguishers, (approx. 89# filled
weight each), and is mounted on a 2-1/2"
x 2~1/2" x 1/4" angle steel frame with
the other air dryer tank. The frame
anchored by eight 1/2" non-shell type
-éxpansion anchors, 4 per base plate. The
nozzle loads are not a concern. Thexe
was no explicit anchorage analysis
necessary for the SRT to judge the dryers
seismically adequate.
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CLASS ID DESCRIPTION CAVEATS SATISFIED EVALUATION DESCRIPTION
0 1-QT-143-CD1 CD EMERG DIESEL CONTROL | Caveats for Tanks This small air dryer tank is the size of
AIR DRYER 1 assessed: fire extinguishers, (approx. 89% filled
- Anchor bolts and weight each), and is mounted on a 2-1/2"
embedment, Flexibility x 2=-1/2" x 1/4" angle steel frame with
of attached piping. the other air dryer tank. The frame
The remaining caveats anchored by eight 1/2" non-shell type
are N/A. expansion anchors, 4 per base plate. The
nozzle loads are not a concern. There
was no explicit anchorage analysis
necessary for the SRT to judge the dryers
seismically adequate.
0 1-0T-143-CD2 CD EMERG DIESEL CONTROL | Caveats for Tanks This small air dryer tank is the size of
AIR DRYER 2 assessed: fire extinguishers, (approx. 89% filled
Anchor bolts and weight each), and is mounted on a 2-1/2"
embedment, Flexibility x 2-1/2" x 1/4" angle steel frame with .
of attached piping. the other air dryer tank. The frame
The remaining caveats anchored by eight 1/2" non-shell type
are N/A. expansion anchors, 4 per base plate. The
: . nozzle loads are not a concern. There
was no explicit anchorage analysis
necessary for the SRT to judge the dryers
seismically adequate.
0. 1-QT-144-2B AB EMERG DIESEL FUEL Caveats for Tanks This small filter is 10" in diameter, 44"
OIL TRANSFER FILTER assessed: in height and is mounted on three angle
Anchor bolts and legs anchored by three 5/8" Phillips Red
ermbedment, Flexibility Head Wedge/coupling anchorage anchors.
of attached piping. The frequency is judged greater than 10
The remaining caveats Hz. The anchorage evaluation indicated a
are N/A. high safety factor of 4.8.
0 1-0T-144~-CD CD EMERG DIESEL FUEL Caveats for Tanks This small filter is 10" in diameter, 44"
OIL TRANSFER FILTER assessed: . in height and is mounted on three angle
R Anchor bolts and legs anchored by three 5/8" Phillips . Red
embedment, Flexibility Head Wedge/coupling anchorage anchors.
of attached piping. The frequency is judged greater than 10
The remaining. caveats Hz. The anchorage evaluation indicated a
are N/A. . high safety factor of 4.8.
0 1-TK-253-1 PRESSURIZER TR "B" Caveats for Tanks This horizontal tank contains air and is

PRESSURE RELIEF VALVE
NRV-152 RESERVE CONTROL
AIR TANK

assessed:

Flexibility of attached
piping. The remaining
caveats are N/A.

supported by other than standard saddles,
and is therefore classified as Equipment
Class 0. The tank is well welded to
building steel, and was judged adequate
by the SRT.
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CLASS ID DESCRIPTION CAVEATS SATISFIED . EVALUATION DESCRIPTION
0 1-TK-253-2 PRZ TR "A" PRESSURE Caveats for Tanks This horizontal tank contains air and is
RELIEF VALVE NRV-153 assessed: supported by other than standard saddles,
RESERVE CONTROL AIR Flexibility of attached | and is therefore classified as Equipment
TANK piping. The remaining Class 0. The tank is well welded to
caveats are N/A. building steel, and was judged adequate
. by the SRT.
0 1-TK-253-3 PRESSURIZER TR "B" Caveats for Tanks The air bottle is well strapped to
PRESSURE RELIEF VALVE assessed: framing that is attached to wall by 12
NRV-152 EMERG. AIR TANK | Anchor bolts and {oxr more) 3/4" bolts. The anchorage was
embedment, Flexibility judged acceptable by SRT inspection.
of attached piping.
The remaining caveats
are N/A. .
0 1-TK-253-4 PRESSURIZER TR "A" Caveats for Tanks The air bottle is well strapped to
PRESSURE RELIEF VALVE assessed: framing that is attached to wall by 12
NRV-153 EMERG AIR TANK Anchor bolts and (or more) 3/4" bolts. The anchorage was
- embedment, Flexibility judged acceptable by SRT inspection.
of attached piping.
The remaining caveats
: are N/A.
0 1-TT-DGAB 1 AB DIESEL GEN TUBE Caveats for Engine The tube tracks could have been evaluated

TRACK

Generators assessed.
EG/BS Caveat 1 and 4
are OK. The remaining
caveats are N/A.

with the Diesel Generator using the Rule
of the Box. However, a separate SEWS has
been developed.

The tube tracks support tubing associated
with the Diesel Generator. These tracks
were inspected and analyzed as part of
the close out commitments of PR 89-395.
As built sketches were included in the
anchorage package.

The SRT also reviewed the tubing and
support and found it adequately supported
and free from potentially damaging
interactions. N
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CLASS ID , DESCRIPTION CAVEATS SATISFIED EVALUATION DESCRIPTION
0 1-TT-DGCD 1 CD DIESEL GEN TUBE Caveats for Engine The tube tracks could have been evaluated
TRACK Generators assessed. with the Diesel Generator using the Rule
EG/BS Caveat 1 and 4 of the Box. However, a separate SEWS has
are OK. The remaining been developed.
caveats are N/A.
The tube tracks support tubing associated
- with the Diesel Generator. These tracks
were inspected and analyzed as part of
the close out commitments of PR 89-395.
As built sketches were included in the
anchorage package. .
The SRT also reviewed the tubing and
support and found it adequately supported
and free from potentially damaging
- interactions.
4] 12-HE-19N NORTH BORIC ACID Caveats for Tanks A common skid assembly supports the 12-
CONCENTRATOR UNIT SKID assessed: HE-19-AN Boric Acid Condenser, the 12-HE-
- AND FRAMING Flexibility of attached | 19-BN Cooler, 12-HE-19-CN Boric Acid
piping. The remaining Evaporator Vent Condenser, Feed
) caveats are N/A. Preheater, and many other components.
All components are well supported and are
judged to be seismically adequate.

Fa
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DESCRIPTION

CAVEATS SATISFIED

EVALUATION DESCRIPTION

12-QC-3

SPENT FUEL PIT FILTER

Caveats for Tanks
assessed:

Anchor bolts and
embedment, Flexibility
of attached piping.
The remaining caveats
are N/A.

The weight of the filter is 500 1b. wet.
The attached piping is laterally
unrestrained and needs to be evaluated
for anchorage loads. The component has
been designated as an outlier pending the
anchorage loads. There are also two
additional outlier interaction issues:
the overhead crane trolley needs to be
parked, and the blockwall enclosure needs
to be evaluated. .

Trolley was parked and in a position
which was not over the block wall cubicle
for 12-QC-13. ’

For block wall enclosure, it has not yet
been determined whether these walls were
included in the IE 80-11 program;
however, the walls are restrained out-of-
plane by steel wide~flange sections which
are integral with the walls. Drawings of
the walls were also obtained. An
evaluation was performed to demonstrate
the seismic adequacy of these walls with
the existing restraint system.

Isometrics were obtained for the attached
piping from which conservative nozzle
loads were estimated and used for
evaluation of the anchorage.

»
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12-TK-207

REACTOR PLANT NITROGEN
BULK STORAGE TANKS
#3,4,5,6,7,8

Caveats for Tanks
assessed:

Anchor bolts and
embedment, Flexibility
of attached piping.
The remaining caveats
are N/A.

Similar to horizontal heat exchanger;
each tank is approximately 2' in diameter
and 20' long (about 15' between
supports). The tank weight is 4740 1b
{(empty--gas adds about 50-55 1b),
thickness is .817" (minimum). Assuming
tank as a simple beam between supports,
frequency of the tank is approximately 62
Hz. Rack supports are made from 8" x
5/8" plate, however, and the frequency
attributed to the supports is
approximately 2.2 Hz. Hence, the peak of
the ground response spectrum was used in
the anchorage evaluation. -

The anchorage consists of four cast-in-
place (in buried concrete pedestals) 3/4"
diameter J-Bolts. The anchorage
evaluation indicates a factor of safety
of 1.59.




Appe "B" of Attachment 1 to AEP:NRC:1040G
Table 3 - Cook Nuclear Plant Unit 2 Class 0 Equipment

-

ID DESCRIPTION CAVEATS SATISFIED EVALUATION DESCRIPTION
0 12-HE-19S SOUTH BORIC ACID Caveats for Tanks assessed: A common skid assembly supports the
EVAPORATOR SKID Anchor bolts and embedment, 12-HE-19-AS Boric Acid Condenser, the
Flexibility of attached 12-HE-19-BS Cooler, 12-HE-19-CS Boric
piping. The remaining Acid Evaporator Vent Condenser, Feed
caveats are N/A. Preheater, and many other components.
All components are well supported and
it is judged to be seismically
adequate.
0 12-HE-25A 15GPM RADIOACTIVE WASTE | Caveats for Tanks assessed: The Condenser is supported off shell
EVAPORATOR HE-25 Anchor bolts and embedment, of much larger (about 4.0') diameter
CONDENSER Flexibility of attached tank 12-TK-148. The component was
piping. The remaining designated as‘an outlier pending
caveats are N/A. resolution of the physical anchorage
data, the inlet and outlet piping
nozzle loadings, and an interaction
issue. The heat exchanger is being
abandoned and therefore, these issues
no longer require resolution. ‘
0 12-HE-25B 15 GPM RADIOACTIVE Caveats for Tanks assessed: The cooler is about 14'' in diameter
WASTE EVAPORATOR HE-25 Anchor bolts and embedment, -1 and 10 feet long, supported by
DISTILLATE COOLER Flexibility of attached stiffened saddles and anchored to a
piping. The remaining steel platform with two 3/4"'
caveats are N/A. diameter anchor bolts in each saddle.
The weight is less than 2000 .1lbs.
The capacity exceeded demand for
saddles, support frame and platform
by inspection.
0 12-HE-25C 15 GPM RADIOACTIVE Caveats for Tanks assessed: The cooler is about 14'' in diameter
WASTE EVAPORATOR HE-25 Anchor bolts and embedment, and 10 feet long. Support for the
, CONCENTRATES COOLER Flexibility of attached cooler is from a steel frame that is
piping. The remaining bolted to floor. The frame is hung
caveats are N/A. off of the steel platform. The
: capacity exceeded demand for saddles,
support frame and platform by
~ inspection.
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0 2-MRV-210

STEAM GENERATOR OME-3-1
STOP VALVE

All caveats were N/A.
Seismic adequacy based on the
evaluation described.

Stop valve is supported off MS line
and substantial structural steel
framing. Installation is extremely
rugged to carry design-operating
loads. Judged that the wvalve had a
much greater capacity than the
potential demand from seismic inertia
loads.

0 2-MRV-220

STEAM GENERATOR OME-3-2
STOP VALVE

All caveats were N/A.
Seismic adequacy based on the
evaluation described.

Stop valve is supported off MS line
and substantial structural steel
framing. Installation is extremely
rugged to carry design operating
loads. Judged that the valve had a
much greater capacity than the
potential demand from seismic inertia
loads. -

There was an outlier issue identified
regarding a tube off of hydraulic
controller on the piston bearing on a
railing. - ’

0 2-MRV-230

STEAM GENERATOR OME-3-3
STOP VALVE

All caveats were N/A.
Seismic adequacy based on the
evaluation described.

Stop valve is supported off MS line
and substantial structural steel
framing. Installation is extremely
rugged to carry design. operating
loads. Judged that the valve had a

| much greater capacity than the

potential demand from seismic inertia
loads. .

o 2-MRV-240

STEAM GENERATOR OME-3-14
STOP VALVE

All caveats were N/A.
Seismic adequacy based on the
evaluation described.

Stop valve is supported off MS line
and substantial structural steel
framing. Installation is extremely
rugged to carry design operating
loads. Judged that the valve had a
much greater capacity than the
potential demand from seismic inertia
loads'.
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0 2-OME-34E

EAST ESSENTIAL SERVICE
WATER PUMP PP-7E
DISCHARGE STRAINER

‘| piping.

Caveats for Tanks assessed:
Anchor bolts and embedment,
Flexibility of attached -
The remaining
caveats are N/A.

Laxge passive strainer independently
anchored, weight = 14060 lbs. The
anchorage was judged to be the weak
link of the component for seismic
capacity. Anchorage pedestals are
18" long x 10" wide x 19.75" high.
They have a 2" deep x 6" wide x 14"
long shear key into the base slab,
and are reinforced with eight
vertical #6 bars into the base slab,
and three #4 bar ties in the
pedestals. The J-bolts extend
through the pedestal into the base
slab, and protrude 6" above the top
of the pedestals. An anchorage
analysis indicates a factor of safety
of 2.6.

0 2-OME-34W

WEST ESSENTIAL SERVICE
WATER PUMP PP-TW
DISCHARGE STRAINER

Caveats for Tanks assessed:
Anchor bolts and embedment,
Flexibility of attached
piping. The remaining

caveats are N/A.

Large passive strainer independently
anchored, weight = 14060 lbs. The
anchorage was judged to be the weak
link of the component for seismic
capacity. Anchorage pedestals are
18" long x 10" wide x 19.75" high.
They have a 2" deep x 6" wide x 14"
long shear key into the base slab,
and are reinforced with eight
vertical #6 bars into the base slab,
and three #4 bar ties in the
pedestals. The J-bolts extend
through the pedestal into the base
slab, and protrude 6" above the top
of the pedestals. An anchorage
analysis indicates a factor of safety
of 2.6.
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4] 2-0ME-39

AUXILIARY FEED PUMP
TURBINE

All .caveats were N/A.

Seismic adequacy based on the

evaluation described.

This turbine drxiver shares the same
skid with 2-PP-4. The anchorage of
the turbine was evaluated with 2-PP-
4. The anchorage analysis indicates
a factor of safety of 5.3 for the
applied seismic loads.

The Governor valve is supported on
4'' diameter pipe to casting on the
turbine driver. The valve is similar
in size and mass characteristics to a
motor operated valve but exceeded
Bounding Spectrum MOV Caveat 5 limits

Therefore a seismic evaluation of the
valve based on previous seismic
qualification calculations were used
to assess the seismic adequacy of the
valve.

0 2-QC-12

SOUTH BORIC ACID FILTER

Caveats for Tanks assessed:
Anchor bolts and embedment,
Flexibility of attached
piping. The remaining
caveats are N/A.

Passive filter independently
anchored, weight = 500 lbs. full.
The anchorage was judged to be the
weak link of the component for
seismic capacity. The strainer is
anchored by 3 column legs with 3/4”
J-bolts anchored through a 6'' high
pedestal. The embedment length of
the bolts is 19 1/4 ''. The
anchorage evaluation indicated a high
factor of safety of 10.7, even when
consexvatively assessing a prying
factor of 2 on the bolt demand.

0 2-QT-100~-AB

AB EMERGENCY DIESEL AIR
INTAKE FILTER

Caveats for Tanks assessed:
Flexibility of attached
piping. The remaining
caveats are N/A.

This passive filter is supported off
of a vertical truss. The upper
lateral restraint has recently been
added to increase tornado wind
resistance. This also increased the
fundamental frequency above 8 Hz.
The intake pipe provides additional
support. Based on this support the
filter was judged adequate.
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0 2-QT-100-CD CD EMERGENCY DIESEL AIR | Caveats for Tanks assessed: This passive filter is supported off
INTAKE FILTER Anchor bolts and embedment, of a vertical truss. The upper
Flexibility of attached lateral restraint has recently been
piping. The remaining added to increase tornado wind
caveats are N/A. resistance. This also increased the
fundamental frequency above 8 Hz.
The intake pipe provides additional
support. Based on this support the
filter was judged adequate.
0 2-QT-101-AB AB EMERGENCY DIESEL AIR | Caveats for Tanks assessed: The silencer is a passive component

INTAKE SILENCER

Anchor bolts and embedment,
Flexibility of attached
piping. The remaining
caveats are N/A.

{(weight = 18,000 lbs.) that is part
of the piping system running from
Diesel. The system adequately
restrained in each direction. The
silencexr is hung by two 5/8" rod
trapezes for deadweight. It frames
through a R/C wall on one end and
into turbocharger at other end.
Total span is 20'. The trapeze legs
are attached to plates that are then
anchored to embedded unistruts. One
trapeze is anchored by 4 - 5/8" shell
type exp. anchors, 2 per mounting
plate, and the other trapeze is
anchored by 4 - 5/8" bolts with
unistrut nuts, 2 per mounting plate.

In the anchorage analysis, 5/8" CIP
anchors are used to model the
anchorage to concrete of the 4
unistrut bolts.

There is a crack in the concrete,
running next to embedded unistrut,
and one going west from unistrut.
The anchorage analysis used a
reduction factor for cracks in
concrete for the bolts affected by
cracks.

The threaded rods were checked for
dead weight load, showing a laxge
safety margin. -
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0 2-QT-101-CD

CD EMERGENCY DIESEL AIR
INTAKE SILENCER

Caveats for Tanks assessed:
Anchor bolts and embedment,
Flexibility of attached
piping. The remaining
caveats are N/A.

The silencer is a passive component
(weight = 18,000 lbs.) that is part
of the piping system running from
Diesel. The system adequately
restrained in each direction. The
silencer is hung by two 5/8" rod
trapezes for deadweight. It frames
through a R/C wall on one end and
into turbocharger at other end.
Total span is 20'. The trapeze legs
are attached to plates that are then
anchored to embedded unistruts. One
trapeze is anchored by 4 - 5/8" shell
type exp. Anchors, 2 per mounting
plate, and the other trapeze is
anchored by 4 - 5/8" bolts with
unistrut nuts, 2 per mounting plate.

In the anchorage analysis, 5/8" CIP
anchors are used to model the
anchorage to concrete of the 4
unistrut bolts.

There is a crack in the concrete,
running next to embedded unistrut,
and one going west from unistrut.
The anchorage analysis used a
reduction factor for cracks in
concrete for the bolts affected by
cracks.

The threaded rods were checked for
dead weight load, showing a large
safety margin.
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0 2-QT-104-AB AB EMERGENCY DIESEL Caveats for Tanks assessed: The Exhaust silencer is a passive
EXHAUST SILENCER Anchor bolts and embedment, component (Weight = 8500 1lb.)

. Flexibility of attached supported by four short 5"x 5"x1/2”
piping. The remaining angle legs. The base of each leg has
caveats are N/A. a six inch square 1/2" thick

baseplate with one 1" diameter J-Bolt
. anchor. Upper lateral restraints
have recently been added to increase
tornado wind resistance. This also
increases the fundamental frequency
above 8 Hz. The anchorage is
: seismically rugged.
0 2-QT-104-CD CD EMERGENCY DIESEL Caveats for Tanks assessed: The Exhaust silencer is a passive
' EXHAUST SILENCER Anchor bolts and embedment, component (Weight = 8500 1b.)
Flexibility of attached supported by four short 5"x 5"x1/2”
piping. The remaining angle legs. The base of each leg has
caveats are N/A. a six-inch sguare 1/2" thick
baseplate with one 1" diameter J-Bolt
} anchor. Upper lateral restraints
. have recently been added to increase
tornado wind resistance. This also
increases the fundamental frequency
- above 8 Hz. The anchorage is
seismically rugged.
0 2-QT-112-AB AB EMERGENCY DIESEL Caveats for Tanks assessed: This filter is a small tank-like
FULL FLOW LUBE OIL Anchor bolts and embedment, component, with a ht of about 5', and
FILTER Flexibility of attached a diameter of 3'. The filter is
piping. The remaining anchored by 6- 1/2" expansion anchors
caveats are N/A. at 60 degree intervals (i.e., evenly
. spaced). The tank contains o0il and
) has a total weight of about 2700 lbs.
The anchorage analysis that includes
4 ) inlet and outlet nozzle loads
indicate a high margin.
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ID

DESCRIPTION

CAVEATS SATISFIED

EVALUATION DESCRIPTION

0 2~QT-112-CD

CD EMERGENCY DIESEL
FULL FLOW LUBE OIL
FILTER

Caveats for Tanks assessed:

Anchor bolts and embedment,
Flexibility of attached
piping. The remaining
caveats are N/A.

-

This filter is a small tank-like
component, with a ht of-about 5', and
a diameter of 3'. The filter is
anchored by 3- 5/8" expansion anchors
at 120 degree intervals (i.e., evenly
spaced). The tank contains oil and
has a total weight of about 2700 lbs.
The anchorage analysis that includes
inlet and outlet nozzle loads and
prying effects indicate a high
margin.

0 2-QT-113-AB1

AB EMERGENCY DIESEL
FULL FLOW LUBE OIL
STRAINER #1

Caveats for Tanks assessed:

Anchor bolts and embedment,
Flexibility of attached
piping. The remaining
caveats are N/A.

This tank like strainer component is
supported on 4 angle legs. Each leg
is anchored by one 1/2" J-bolt
anchor. The anchorage analysis for
2-QT-113-AB1 and 2-QT-113-AB2 was
performed together, since they are
connected by a relatively rigid
piping segment. The frequency is
judged to be greater than 8 Hz. The
total weight of the strainer is 1730
lbs., with the CG located at 'an
approx. mid-height = 33". The
anchorage analysis including nozzle
loads indicate a high margin of
safety.

0 2-QT-113-AB2

AB EMERGENCY DIESEL
FULL FLOW LUBE OIL
STRAINER #2

Caveats for Tanks assessed:

Anchor bolts and embedment,
Flexibility of attached
piping. The remaining
caveats are N/A.

This tank like strainer component 1is
supported on 4 angle legs. Each leg
is anchored by one 1/2" J-bolt
anchox. The anchorage analysis for
2-QT-113-AB1 and 2-QT-113-AB2 was
performed together, since they are
connected by a relatively rigid
piping segment. The frequency is
judged to be greater than 8 Hz. The
total weight of the strainer is 1730
lbs., with the CG located at an
approx. mid-height = 33" . The
anchorage analysis including nozzle
loads indicate a high margin of
safety. -
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ID

DESCRIPTION

CAVEATS SATISFIED

EVALUATION DESCRIPTION

0 2-QT-113-CD1

CD EMERGENCY DIESEL
FULL FLOW LUBE OIL
STRAINER #1

Caveats for Tanks assessed:

Anchor bolts and embedment,
Flexibility of attached
piping. The remaining
caveats are N/A.

| piping segment.

This tank like strainer component is
supported on 4 angle legs. Each leg
is anchored by one 1/2" J-bolt
anchor. The anchorage analysis for
2-QT-113-CD1 and 2-QT-113-CD2 was
performed together, since they are
connected by a relatively rigid

The frequency is
judged to be greater than 8 H<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>