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U S Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555

PRAIRIE ISLAND N JCLEAR GENERATING PLANT
Douket Nos. 50-282 License Nos. DPR-42
50-306 DPR-60

Response to Request for Additional information on the Prairie Island Nuclear
Generating Plant, Units 1 and 2, Resolution of Unresolved Safety Issue A-46

(TAC Nos. M69474 and ME94T73)

By letter dated September 16, 1997, NRC requested additional information regarding
our November 20, 1995 response to Generic Letter 87-02, “Verification of Seismic
Adequacy of Mechanical and Electrical Equipment in Operating Reactors, US| A-46."
Our response to that request is enclosed as Attachments 1 through 5 to this letter. This
response contains no new NRC commitments. nor does it modify any prior
commi*ments, though some actions are being completcd early.

Please contact Jack Leveille (612-388-1121, Ext. 4662) if you have any questions
related to this letter.
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UNITED STATES MUCLEAR REGULATORY COMMISSION

NORTHERN STATES POWER COMPANY

PRAIRIE ISLAND NUCLEAR GENERATING PLANT DOCKET NO. 50-282
§3-306

Response to Request for Additional Information on the Prairie Island Nuciear
Generating Plant, Units 1 and 2, Resolution of Unresolved Safety Issue A-46

Northern States Power Company, a Minnesoti .urpor ation, with this letter is : .omitting
information requested by NRC Request for Additional Information regarding Generic

Letier 87-02.

This letter contains no restricted or other cefense information.

NORTHERN STATES POWER COMPANY

L g// B .

Joel P Sorensen
Plant Manager
Prairie Island Nuciear Generating Plant

Onthis (7 5 day of _ AoV 2w (e (997 _ before me a notary public in
and for said County, personally appeared Joel P Sorensen, Plant Mar ager, Prairie
Island Nuclear Generating Plant, and being first duly sworn acknowleujed that he is
authorized to execute this document on behalf of Northern States Power Company, that
he knows the contents thereof, and that to the best of his knowledge, information, and
belief the statements made in it are true and that it is not interposed for delay.

(0 Wh( Jtpee &

DALE M. VINCENT ‘

NOTARY PUBLIC MINNESOTA
DAKOTACOUNTY
My Commason Expures Jan 31, 000
"
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Attachment 1

Response to NRC Request for Additional Information - US| A-46
Prairie island Nuclear Generating Plant

1 in tne letter of Reference 1, the licensee indicaies its intent to apply the US| A-
46 methodology to future verification of seismic adequacy of any new or
replacement equipment or parts, which may also imply to incluue equipment
identified as part of Regulatory Guide (RG) 1.97 or TMI Action Plan item II.F 2.
However, the staff position in Item 2 of Section |2 3 of the supplemental safety
evaluation report (SSER)-2, which clarifies Section 2.3.3 of the generic
implementation procedure (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 11 I 2, are not superseded by the resolution methods of the GIP.
Clarify your commitment with regard to the applicability of the A-46 methodology
to new and replacement Category 1 equipment included in the SSEL [safe-
shutdown equipment list] that are associated with RG 1.97 or TMI Action Plan
item Il.F 2.

Response
We did not intend “...any new or replacement equipment..." to include
superseding the conditions of SSER-2. We take no exception to Item 2 of
Section 1.2 3 of the supplemental safety evaluation report (SSER) -2
clarifying Section 2.3.3 of GIP-2. In complying with RG 1.97 and TMI Action
Plan item Il F .2, the seismic qualification requirements are identifiad in the
USAR. For Category 1 equipment included in the SSEL that are essociated
with RG 1.97 or TMI Action Plan item I.F.2, new and replacement
equipment will continue to comply with the USAR.

2 Referring to the in-structure response spectra (ISRS) provided in your 120-day-
response to the NRC's request in Supplement No. 1 to Generic Letter 87-02, the
following information is requested:

a ldentify structure(s) that have ISRS with 5% critical damping for elev-tions
within 40-feet above the effective grade, which are higher in amplitude than
1.5 times the SQUG [Seismic Qualification Utilities Group) Bounding
Spectrum.

Response.
Prairie Island is a relatively deep soil site. As such, the response is strongly
influenced by the soil stiffness. The floor response spectra for the auxiliary-
reactor-turhine building comple.: peak at about 3 Hz. Above about 3},
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none of the floor spectra exceed 1 5 times the SQUG Bounding Spectrum
(1.5BS) As none of the Class of Twenty equipment was adjuoged to have
fundamental frequencies near or below 3 Hz, the answer to this question is
that no structures have ISRS (5% damped) above 1. 5BS for elevation within
40' above effective grade above about 3 Hz.

With respect to the comparison of equipment seismic capacity and seismic
demand, indicate wh'ch method in Table 4-1 of GIP-2 was used to evaluate
tho seismic adequacy for equinment installed on the corresponding floors in
the structure(s) identified in Iitem (a) above If you have elected to use
method A in Table 4-1 ¢f the GIP-2, provide a technical justification for not
using the ISRS provided in your 120-day response.

Response

As noted above, since none of the equipment is adjudged to have a
fundamental frequency as low as 2 Hz, no equipment falls into this category.

It appears that some A-46 licenseer are making an incorrect comparison
between their plant's safe shutdown earthquake (SSE) ground motion
response spectri'm and the SQUG Boundging Spectrum. The SSE ground
motion responsa spectrum for most nuclear power plants is defined at the
plar “  ~dation level. The SQU"™ Bounding Spectrum is defined at the free
field , .und surface. For plants located at deep soil or rock sites, there may
not be a significant difference b tween the ground motion amplitudes at the
‘oundation level and those at the ground surface. However, for sites where a
structure is ‘oundec on shallow soil, the amplification of the ground motion
from the ‘cundation level to the grour.. surface may be significant Clarify
aporopriateness of a direction comparison of the SQUG Bounding Spectrum
with the Prairi2 Island plant ground motion spectrum.

Response

870205 doc

The Prair' e Island site is not a shallow 30il site. The site is underlain by
approximately 158'-185' of sandy alluvial soii over a 18V’ thick layer of
competent sandstone of the Franconia Formation. The sandstone is
underlain by other oider sedimentary rocks. The Prairie Island maximum
credible earthquake design spectrum anchored at 0.12g peak ground
acceleration (PGA) is referred to throughout the Updated Safaty Analysis
Report (USAR) as ground acceleration dasian spectrum. As such, it is has
been consistently inte preted as the free field ground surface spectrum.
Conservatively, this ground motion has been used as the i\put to the
foundation level of the building mathematical models for beth the structural
stress and 1esponse spectrum analyses. Similarly, the Regulatory Guide
1.60 motion (0.12g PGA) was also conservatively input at the foundation
lev . ~or the seismic analyses of the recently constructed D5/D6 Building
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d For the structure(s) idert.fied in tem (a) above, provide the ISRS designaied
according to the height above the effective grade If the ISRS identified in
the 120-day response t¢c Supplement No. 1 to 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
As notad in a ) above, no ISRS exceed 1 5BS above approximately 3 Hz
within 40" above effective grade

3 In the letter of Reference 2, the licensee submitted its updated commitment
regarding the outlier resolution schedule. The proposed time frame to complete
all outlier resolution actions ranges from the end of 1996 to the spring of 1999,
depending on the determination whether a specific outlier will be resolved by
analysis or by modification with o7 wvithout plant outage. In addition, although 96
outlier equipment and 49 outlier relays were identified in the Summary Report
and the Relay Evaluation Report of Reference 1, information regarding their
resolution is not included in the reports. 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
outliers resolution schedule A number of safety-related components in the safe
shutdown path have been identified as outliers -- thus rendering their seismic
adequacy yuestionable and their conformance to the licensing bases uncertain.
Provide justification of your continued operation without immediately undertaking
remedial action

Response:
GIP Part |, Section 2 2 5 describes in detail the guidelines used by Prairie
Island in implementing its responsibility to reporting under the US| A-46

program.

GIP Part |, Section 2 2.5 states: "Failure of equipment to meet GiP initial
screening or outlier resolution guidelines does not, of itself, g/ive nse to a
need for the licensee to consider a JCO or reporting under applicable
reporting requirements unless the plant has modified its commitments to
adopt the US! A-46 (GIP) methodology as its licensing basis for verifying
the seismic adequacy of electnical and mechanical equipment, as set forth
in Paragraph 2 3 3 below. If a determination is made that eqguipment failing
to meet the GIP initial screening or outlier resolution guidelines does not
meet the existing plant licensing or design bases, inc'uding spe..ific plant
7 ymmitments and requirements, the licensee must consider reportability
and operability implications pursuant to Technical specifications and

870206 aoc
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10CFR50.72, 50.73 and 50.9, among others as aporopnate, including the
need for JCO. Non-safety grade equipment selected for use in A-46 is not
exempt from reporting requirements.

There is no independent requirement to notify the Staff when an outlier or
equipment deficient against A-46 criteria, which is not a deficiency against
the plant's licensing or design basis, will not be modified to conform to the
A-46 guidelines. However, licensees will report unresolved A-46 outliers or
equipment deficient against A-46 criteria to the NRC Staff in their final

st mary reports. These reports will inciude an explanation of the safety
in.plications of not modifying the outliers or equipment deficient against A-
46 criteria. Tne Staff will justify any requirement to modify these outliers
under 10CFR50.109 as stated in Section 2.3 1 below."

The GIP methodology screens out equipment which passes a set of conservative,
generic, seismic adequacy criteria. Equipment which does not pass this screen is
ident ‘ied as an outlier and either is resolved to be consistent with the GIP or may
be left as an unresolved out'ier. The GIP-2 screening criteria are not part of the
licensing basis at Prairie Island, therefore, not meeting the GIP-2 screening criteria
does not, of itself, give rise tu an operability or safety concern. The Seismic Review
Team (SRT) determined there was no reason to believe *hat the equipment that was
classified as an outlier, as a resuit of the GIP-2 screeniri. process, did not meet the
plant licensing or design basis.

Equipment outlier resolution schedules are shown on Attachment 2. Relay
outlier resolution s~hedules are shown on Attachment 3.

Describe the extent to which the seismic margin methodology, described in the

report EPRI NP-6041 ("A Methodology for Assessment of Nuclear Power Plant
Seismic Margin"), was used in the Prairie Island A-46 program, including outlier
resolutions.  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 is 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 the extent of the deviation, and provide the
justification for its acceptance

Response:

870205 doc

The seismic margin methodology has not been used in any manner in the
conduct of the Prairie Island A-46 assessment.
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5 Section 3 4 of the Summary Report states that one horizontal ISRS was used for
both (North-South and East-West) directions.  Indicate whether the horizontal
ISRS used for the US| A-46 program envelop both horizontal ISRS provided in
the NSPC's 120-day response to Supplement No. 1 to Generic Letter 87-02. If
not, provide the technical bases that supports the validity of such an assumption
and an explanation of how the results of the A-46 review with such an
assumption are still adequate.

Response
The horizontal ISPS used for the A-46 program are the spectra submitted in
NSPC's 120-day response to Supplement No. 1 to Generic Letter 87-02
(120-day letter). As stated in Attachment 4' to NSPC's 120-day response,

“The response acceleration spectra obtained at various points in the
structure showed that the response is primarily due to deformation of the
foundations and that the responses due to earthquakes acting in the north-
south and east-west directions were not significantly on'ferent. Therefore, the
spectra were combined for the two earthquake direction: to facilitate their
application in the seismic design and analysis of critical equipment and

piping.”

The spectra were converted from the 1/2% and 1% damped curves to 5%
dampea curves in order to make appropriate comparisons to the 5%
bounding spectrum.

6. Section 3 4 of the Summary Report also states that two-thirds of the Housner
ground response spectra with peak rround acceleration of 0.04g and 0 08g for
OBE [operating-basis earthquake) and SSE, respectively, were used as the
vertical ISRS regardless of location. Indicate whether the vertical ISRS used for
the US| A-46 program envelop the vertical ISRS provided in the NSPC's 120-
day-response. If not, provide the technical bases that support the validity of
such an assumption and an explanation of how the resu!ts of the A-46 review are
still adequate

Response
The vertical ISRS used for the A-46 program are the spectra submitted in
NSPC's 120-day response to Supplement No. 1 to Generic Letter 87-02
(120-day letter). The spectra were converted from the 1/2% ana 1% damped
curves to 5% damped curves for purposes of seismic analysis.

"1 Page 3, JAB-PS-04, Pioncer Service & Ergincering Company, Prairie Island Nuclear Generating Plant
Farthquake Analysis: Reactor-Auxiliary-Turbine Building Response Acceleration Spectra, Revised February 16,
1971

8702-05 doc
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7 Discuss key examples of so-called "rigorously analy=ed anchorages,” as
indicated on page 4-3 of the Summary Report, using hand calculations and the
ANCHOR software package, and provide copies of the engineering calculations
Also discuss a few example cases of anchorage verification based ¢ results of
tug tests conducted and provide a description of tne tests and applivuble
engineering justification for such an approach

Response

8702-0% doc

Sample ANCHOR software evaluations for equipment MCC 2K1 (Motor
Control Center 2K, Bus 1) and 145.201 (11 Turbine Driven Auxiliary
Feedwater Pump) are included in Attachment 4 The ANCHOR calculations
themselves are self-explanatory. As brief ANCHOR code background, the
USNRC and its subcontractor Dr. James Unruh of Southwest Research
Institute thoroughly reviewed the ANCHOR code and found it acceptable for
use in the A-46 equipment anchorage evaluations. Briefly, ANCHOR
performs a three-dimensional, SR3S-like (actually combines loads by 100-
40-40 rule) maximum capacity calculation and deterrrines a factor of safety
with respect to the demand accelerations. All of the allowables and reduction
factors are directly from Appendix C of the GIP

Manual calculations are reserved for situations where the ANCHOR code is
not suitable or ior which existing calculations are adequate. Two sample
SEWS evaluations for tank 053-381 and the Diesel Generator Panel (55300)
are provided in Attachment 5.

Tank 057-381 is the control room chilled water expansion tank. It is
anchored with concrete expansion anchors. A mg ual calculation was
performed to evalauate the anchorage. The Diesel Generator Eng/Gen
Panel (55300) is bolted and shimmed. Since the bolts are thus subject to
some bending, the methodology from Case 1 of EPRI Report TR-103960 was
used tc assess anchorage adequacy. This calculetion is incorporated in the
SEWS for the Diesel Generator Panel (55300)

The engineering justification used for a tug test on a small component is that
the applied load is larger than any credible seismic demand, or, the small
component is clearly ruggedly anchored and the tug test verifies no gross
installation defects One example case of a tug test anchorage verification i1s
PNL 132, which is a small wall-mounted panel. It is 26 inches wide by 45
inches high by 6 5" in depth and is anchored to the wall with 8 - 3/8" concrete
expansion anchors. The item was pull tested to greater than 75 pounds
(conservative estimate) with no looseness detected and thus was judged
acceptable for anchorage (documented in a SEWS provided in Attachment
5). As noted in the SEWS, the anchorage was not accessible as it was
behind the panel An example of a small, ruggedly anchored item is pane!



Attachment 1
Page 7 of 11

PNL 113 The item is a wall-mounted panel, 20 inches wide, 36 inches high,
and 6 inches deep. It is anchored to a reinforced concrete wa!' with four 1/2"
anchor bolts. The item was pu.' tested to greuter than 75 pounds and no

Jseness was detected The anchorage was adjudged acceptable because
the anchorage was clearly rugged since there were no gross installation
defects and the capacity obviously far exceeds Cemand The SCE judgments
were documented in the SEWS provided in Attachment 5

8. With respect to Section 4 1.3 of the Summary Report, the second paragraph of
page 4-7 reads "Wall mounted equipment was excluded as allowed by the GIP
" ldentify the specific provision of GIP-2 that allows such an exemption from
performing the needed tightness check.

Response
The tightness check is used to detect gross installations errors that would
leave the anchor loose in the hole. Per Section 4 4 1 of the GIP anchors
loaded in tension due to dead weight need not be tightness checked since
the anchor set is ef‘ectively proof tested by the dead weight loading. Wall
mounted panels often presented a case of inaccessible anchors, because
wall anchors were hidden behind the panel, and only disassembly of the
panel would gain access to the anchors. i that case, the SCE relied on the
dead load proof testing for upper anchors and tug testing at the bottom and
sides to verify no gross instailation defects In all cases, wall mounted
panels were small enough such that the tug test was a meuningful exercise in
verifying no gross installation defects

9 The fourth item in Table 5-1 of the Summary Report consists of the licensee's
interpretation on meeting the intent of caveats for a group of small solenoid
valves mounted on small piping and tubing (<I"). It indicated that the Seismic
Review Team accepted the seismic ruggedness of these vaives by a tug test for
meeting the intent of Bounding Spectrum Caveats 4 and 5 for Class 8 The staff
notes that, as stated in GIP-2 page B 8-3, the earthquake experience data for
equipment Class #8 are limited to valves mounted on piping at least 1" in
diameter, and the only suggested option by GIP-2 for meeting the intent of the
Caveats 4 and 5 is by analysis ' Provide an explanation on how the "tug test"
can ensure seismic adequacy of the valves and their connected pipe or tubing.

Response
Per GIP Appendix B, the intent of the FOV/BS Caveat 4 is to assure that pipe
stresses associated with eccentric valve loads are not excessive. In this
case, although the line was less than 1", the valve was very much smaller
than that allowed for a 1" line, thus, rendering the need to perform a stress
analysis an unnecessary measure in the view of the SRT. The assessment

870208 doc
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of the 3/4" line deviation is performed by estimating the potential increase in
stress relative to that considered acceptable under the GIP for a 1" line. As
noted, in this case, the conclusion could be obtained through engineering
judgment in lieu of stress analysis.

With regard to the tug test, an example is SV-37460 for which the SEWS is
provided in Attachment 5 The solenoid valve is mounted to a steel plate.
The free span of the attached tubing is only approximately 18" long (see
photograph). A tug test with an estimated force of 20 pounds far exceeds
any seismic inertial forces that would occur in a seismic event. §\.'-37022 is
listed in Table 5-1 but was subsequently removed from the final SSEL.
However the SEWS of record still serves as an example for tug tests. SV-
37022 is anchored to a concrete wall with screws using unknown inserts. See
the SEWS for this item (Attachment 5) - specifically, the photograph. The
item in question is quite small, with each estimated to weigh less than 1
pound. The 3/4" tubing between the wall-mourited solenoid valves is less
than 12" long which provides no significant stresses to the solenoid valve
body. The items were tug tested by the Seismic Capability Engineers (SCE)
to an estimated 20 pounds and the anchorage was judged to be acceptable.

10 The sixth item in the same Table 5-1 indicated that the piping loads applied to
the cas‘-iron body of a group of solenoid valves are low and that they meet the
intent of Bounding Spectrum Caveat 2 for Class 8 equipment, based solely on
the judgement of the Seismic Review Team. Provide more explanation to assure
that, without analysis, the seismic stresses in the valve body due to piping loads
are within established acceptable limit, such as less than 20% of the minimum
ultimate tensi'e strength of the valve body material es suggested in GIP-2

Response

870206 doc

The valves in question, SV-33133 & §V-33134, have a cast iron body. The
valve is a 2 5" diameter valve with a solenoid actuator which is estimated to
weigh less than 1 pound. As such, the actuator will not contribute in any
significant manner to the valve body stress The adjacent supports are
approximately 4 feet ¢/c with the valve located at about mid-span. The valve
and pipe can be calculated to respond in the rigid range, thus, using the zero
period acceleration for the Screenhouse at Elev. 695' (0 3g), the resulting
seismic plus gravity stress is 1.35 ksi. Assuming the worst grade of cast iron,
the uitimate tensile canacity is about 20 ksi. Using 20% of the ultimate
tensile capacity as an allowable stress still provides a genercus margin for
this valve. We consider that this foregoing numerical evaluation
substantiates the veracity of the engineering judgment originally rendered
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11 With respect to Table 5-1 of the Summary Report, deviations were made to meet
the GIP requirements. Provide the anchorage analysis calculations for the racks
and panels (ID I1B1, 2R1), charging pumps (ID 145-041) feedwater pumps (1D
145-201) and main control panels (ID B-1).

Respnnse
Calculations are provided for rack/panels 1B1 and 2R1, charging pumps 145-
041, feedwater pumps 145-201 and main contrnl board B-1 in Attachment 5.

12 Section 6.1 of the Summary Report in Reference 1 states that some deviations
and technical justifications were developed for the review of the tanks and heat
exchangers Provide a sample evaluation for each of the vertical tanks (flat
bottom as well as supported on skirts and structural legs, if any) and the
horizontal tanks. The evaluation of the anchors that restrain the tank movement
should also be provided. If NSPC used the seismic margin methodology
described in the report EPRI NP-6041 for the tank evaluations, identify the
nature and the extent of the deviation from GIP-2 guidelines, and provide the
justification for its acceptance Also, provide calculations for determining the
seismic adequacy of the tanks (1D 053-251, 135-021, 163-021 and 253-021)
using the methodology described in Section 7 of the GIP-2.

Response
Calculations are provided for 135-021 (RCP Seal Water Return Heat
Exchanger), 153-021 (Volume Control Tank), and 253-021 (Volume Control
Tank) in Attachment 5. Tank 053-251 is a buried tank for which no
evaluation was performed but the SEWS is provided in Attachment 5.

There are no freestanding, flat-bottom vertical tanks at Prairie Island on the
SSEL. The RWST, a flat-bottom vertical tank, is not freestanding. It is a
ancrete tank with a steel liner and is an integral compartment of the
Auxiliary building. As previously noted, the seismic margin method was not
used for the Prairie Island A-46 assessment

As previously noted, Tank 053-251 is a buried tank for which no evaluation
was performed. This tank was declared an outlier because the flexibility of
the buried piping could not be determined from available documentation
Heat Exchanger 135-021 is an example of a vertical heat exchanger. Tanks
163-021 and 253-021, the volume control tanks, are examples of tanks on

legs.

Regarding NRC's request for additional sample evaluations of other tank and
heat exchanger design types, Tank 053-381, the control room chilled water
expansion tank, is an example of a skirt supported vertical tank provided in
Attachment 5. Tank 153-011, the pressurizer relief tank, is an example of a
saddle supported horizontal tank provided in Attachment 5

8702-08 doc



Attachment |
Page 10 of 11

13 Table 7-3 of the Summary Report provides a summary of the limited analytical
reviews (LARs) for the selected cable and conduit raceways Provide copies of
the calculations of the analyses for LAR Numbers 005 and 010.

Response
Calculations are provided for LAR Numbers 005 and 010 as requested in
Attachment 5

4 Discuss the issue described in Information Notice 95-49 ("Seismic Adequacy of
Thermo-Lag Panels") regarding Thermo-Lag panels, in particular, the issue
regarding seismic resistance capability of the cable tray and its support when
appropriate weight and modulus of the Thermo-Lag are included in the analysis

Response
Thermo-Lag panels were included in the LAR calculations when present
They were considered as adding mass (weight), but not stiffness. The
connection stiffnesses are not sufficient to consider significant added
stiffness due to the Thermo-Lag panels As an update, Thermo-Lag is being
removed

15  Table 8-1 of the Summary Report listed 96 outliers found in 20 classes of
equipment during licensee's US| A-46 walkdowns. However, no resolution of
these outliers was provided in the report, neither were there methods proposed to
resolve these outiiers. Provide a brief description of implemented resolution, or
as a minimum, provide a proposed method to be implemented for resolution, for
each outlier listed in Table 8-1

Response:
The niethods used to resolve outliers along with descriptions of implemented
resolutions for equipment outliers are shown in Attachment 2

16 Table 8-1 of the Summary Report does not show any safe-shutdown items (i.e
equipment, tanks, heat exchangers cable trays or conduit raceways) as outliers
because they are located above Elevation (EL) 755 feet. However, the screen
verification Jdata sheets in Appendix C of the Summary Report do show several
items located more than 40 feet above the effective grade (or above Elevation
7565 feet), and these item were considered "OK" in meeting the seismic demand
and caveats Clarify whether any safety equipment is located above Elevation
755 feet and provide the bases for its acceptance.
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Response
Equipment located more than 40’ above grade can be screened out by a
favorable comparison of the appropriate floor response spectrum to 1.3 times
the bounding spectrum (1.5BS). This was done for the equipment located on
or above elevation 755" and is referred to as ABS (represents 1 5BS) vs
CRS (conservative floor response spectrum) in the Screening Verification
Data Sheets (SVDS) As an added point, tanks and raceways are not subject
to elevation rustrictions such as the 40' rule since they are not "capacity
screened” in the manner that the GIP identified Class of Twenty equipment
is

Regarding the tightness check of expansion anchors performed on a
represantative number of mechanical and electrical components, state whether
the representative number meets the sample size for expansion anchor tightness
check as listed on Table C.2-4 of the GIP.

Response
The sampling procedure, as discussed in the GIP, was not used at Prairie
Island All accessible expansion anchors in floor-mounted equipment were
checked for tightness. Only anchors that were not accessible due to physical
encumbrances were not tightness checked. As the GIP allows, inaccessible
anchors for which extraordinary measures or disassembly of the equipment
would be required need not be tightness checked.

The Relay Evaluation Report in Reference 1 identified 49 outlier relays.
However, no resolution of these outliers was provided in the report, neither were
there proposed methods to resolve these outliers. Provide a brief description of
implemented resolution, or as a minimum, provide a proposed method to be
implemented for resolution, of each outlier relay listed in Appendix | of the
report

Response
The methods used to resolve outliers along with descriptions of implemented
resolutions for relay outiiers are shown in Attachment 3.

8702-08 doc



ATTACHMENT 2

EQUIPMENT OUTLIER RESOLUTIONS



Resolution

of Equipment Outhers
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In-structure seismic demand
mmm
Fbi 1AB2 E:MQ'mw by enalysis of sctual Analysis
10 resist the seismic demand. . In-structure seismic demand
than anchorage capaocity.
AOY C 2R snchorage hes insutficient by analysis of sctus!
10 resist the selsmic demand. allation. In-structure seismic demand
less than anchorage capacity.
AGH ‘*F“cc 281 E:mmmmnm By anelysis of sctusi Anaiysis Compieted
10 resist the seismic demand. aligtion. In-structure seismic demand
less than anchorage capacity.
ADZ  IMEC 1K1 RMA Bluck Litting Fixtures stored by analysis of sctusl Analysis ompleted
nearby present an interaction hazard allation. Accelerstion levels less than
ito the MCC. 10 slide and unhook litting
Ixture,
A0S IMEC 1TAT  TThe MCC's rest on 6 sets of 2 by enalysis of actus Analysis e
“shims* (7/8"thick) causing bending in alistion. Anchorsge scoeptable with
Ithe anchor bolts. 2.76" shims
ADY kc'c’ 1TA2  [The MCC's rest on 6 sets of 2 by analysis of actual Analysis ompleted
“shims" (7/8"thick) causing bending in allation. Anchorage acceptable with
Tlho anchor bolts. 2.76" shims
A4 IMCC L2 hese MCC's contain essential nhquomod an analysis of actual Analysis & 97 o
have potential seismic aliation. For MCC 102, sdditional Mwmm
actions from nearby piping. & are necessary for the 1 1/2°
and the two 4° lines. Installing new
81 1/2" and 4" lines.
AD4 2K2 MCC's contain essential relays by analysis of actual Analysis ompleted
have potential seismic sliation. For MCC 2K2, displacement
actions from nearby piping. less than gar.
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Resolction of Equipment Outliers 1117
obsurved that this sonlysis , Welds
bout its wesk axis when tallation. Ano_.age is scceptable.  Modification U2 Outage Dec 88
making the welding at the . additionsl weuds (or equivalent)
suspect. MCC/SHIM/EMBED s
will be implemented
possible
AOS 2 82MTA untraced overhesd room chiller 2 enalysis of actusl & [Deco?
on 100 hangers may swing tor 21 ROD DRIVE ROOM eation
bresk nearby water piping whioh [FAN COIL UNIT, 274.021. Additional
spray the room. Also, & unit ints are © oessary. Restraints are
hung on 10 #t long rods could edded
wing and bresk its steam heating
AD6 (2 82MTH unbraced overhead room chiller ormed an analysis of sctusl . 97
on rod hangers may swing allation for 21 ROD DRIVE ROOM  Modification
brosk nearby water piping which [FAN COIL UNIT, 274021, Additional
spray the room. Also, 8 unit Bints are necessary. Restraints sre
ater hung on 10 1t long rods could added
wing and break its steam heating
PIRDURE TETISTISImIn. o, S— -
ADT ZPZRHTRA/X (A rod hung vt hester oould swing heater is not required and is being ification 097
FMR break its piping spraying the area. removed.
ADE 1046271 sible pumps are noi part of by review of seismic stion (Completed
1P's sarthquake experience dets ivstion documentation which shows [Review
; seismic design oriteria consistent
our licensing basis was part of the
ocurement specification. A certificste
conformance s or file.
AOB ﬁbﬂl 73 pumps are not part of by review of seismic ntation [Completed
175 sarthquake experience date fication dooumentation which shows |Review
' selsmic design oriteria consistent
h our eensing basis was part of the
oourament specification. A certificate
conformance is on file.
AOR  1046-30) pumps are not part of  IResolved by review of seismic Dooumnmion*rCompm.d 1
IP's earthquake experience deta lon documentation which shows Review
e hat seismic design oriteria consistent
h our licensing basis was part of the
ocurement spacification. A certificete
1 f conformance is on file.
ADB  [046.302 sible pumps ae not part of m« by review of seismic “Docurnentation [Completed
15 earthquake experience date ication doocumentation which shows [Review
. seismic design oriteria consistent
our licensing basis was part uf the
ocurement specification. A certificate
contormance is on fiie.
ADS *’us»m *m bolts for these pumps do not olved by snaiysis of actual Analysis ICompleted
the least acoeptable edge tallation and review vendor analysis.
ance (4D). Also, the vertical shaft age and shaft stresses are
exceeds the macmum length in able
bounding spectrum caveat.
|
!
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Resolution of Equipment Outiers ARTARJ 1)
B —
45 Anchor bolts far these pumps do not by analysis of sctusl Anslysis
the least acoeptable sdge and review vendor analysis
(4D). Also, the vertical shatt and shaft stresses are
excends the maximum length in
bounding spectrum cavest
F‘o ZRC 101 he oo response spectre (demand) by review vendor specifications od 1
the capecity spectre of 1.6 called for 3g in the horizontal Review
the bounding spectrum. and 2g in the vertical direction
capacity is grester than the demand
this elevation.
A0 |2RC 102 he floor response spectra (demand) by review vendor specifications ion [Completed
ceeds the capacity spectre of 1.6 called for 3g in the horizontal view
anwmm. and 2¢ in the verticsl direction
capacity is greater than the demand
this elevation
A0 4f'cC-!(H 4770Mvmmouuummli by review vendor specifications ation [Completed
cesds the capacity spectre of 1.6 cabed for 3g in the horizontal w
imes the bounding spectrum. ection. and 20 in the vertical direction.
his capacity s grester than the demand
this slevation.
A10 %ucwo-: 4mmmvvm:omoummouomoml) by review vendot specifications Documentation ICompleted
xooeds the capacity spectra of 1.6 oalled for 3g in the horizontal Review
imes the bounding spectrum. oction and 2¢ in the verticJl direction.
his capacity is greater than the demand
this slevation.
11 JEV-39401  [Contact with condults could break the for vaive will be rerouted 10 ioation  JU1 Outage May 89 |
isolenoid tap connection for these ain 2 minimum clearance between
valves & and vale,
A1 CV-30408  [Contact with conduits could braak the Ak ine 10 solenoid vaive will be rerouted [Modification  1U1 Ou_.age May 99
ru\ouup connection for these 0 maintain 2° mic mum clesrsnce
valves. ween conduits and valve.
A1ZCV-39a2 Conduit for valve will be rerouted to odification U2 Outage Dec 98 |
intain 2 minimum clearance between
nduits and valve.
A3 CV-39406 *'Tuﬂounmwo (demand) by review of documentation Documentation ‘Completed 3
xcoeds the capacity spectra of 1.6 shows that seismic design oriteria |Review
imes the bounding spectrum. with ouwr licensing basis was
of the procurement specification.
endor Seismic Qualificstion Report
capacity.
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A1E

AE

A7

A7

ARTAR L 3

KETEIL

1232200

T

|
|

SV-37467

0740

|

lo74-032

072 033

he floor response spectrs (demand)
the cepacity spectra of 1.6
imes the bounding spectrum

e swiamic domand exceeds the

capacity. Also, the anchorsge
for these fans couM not be
armined.

sliation. Neturs frequency is » 10
and capacity is grestar than demand.
age is OK. Vendor Seismic

ion Report supports rapscity.

lcould not be established. allation. Restraints determined to be
| igid. Seismic forces acceptable. No

eraction from displacement.

The seismic demv. 4 excesds the by analysis of the sctual Analysis Completed
iseismic capacity. Also, the anchorage slistion. Natursl fraquency is > 10
for these fans could not be and capacity is greater than demand.
. age is OK. Vendor Seismio
ication Report supports capacity.
his valve has & potential for by analysis of the sctual Analysis Completed
arentinl displacement between the allation. Stresses in copher tubing is
all and ductwork that supports the abile.
alve’'s tubing.
demand based on floor Resolved by review of documentation  [Documentation ICompleted
CEPONSE BPOCTE EXCOBDS BBIEMIC shows that seismic design oriteris [Review
based on 1.6 times the ent with our licensing basis was
wpectra of the procurement specification. A
ificate of conformance for 16g
y is on file.
i L e RS S
‘ nchorage capacity of the FCU's by analysis of actual Analysis WCompmod .
jcould not be established. allation. Rest/aints determined to be !
| igid. Seismic foroes scceptable. No
{ eraction from displa,.emant
4fluwhouoo capacity of the FCU's by snalysis of actual *fM alysis *K:ompmod
Ioow not be established. allation. Restraints determined 10 be
. Seismic forces acceptable. No
action from displacement. |
|
BiE) Rt s S e NS
Anchorage capacity of the FCU's by enalysis of actusl Analysis tod 1




ARTARE 3

"

SRR Compieted
NS SEEpEETIE———.
ATD (274080 Completed
A1S 1174013 [The floor response spectrs (demand) Completed 5z
xoeeds the capacity spectrs of 1.6
imes the bounding spectrum.
AZ0  ICD- 34076  [The floor response spectrs (demand) Completed 4
oneds the capacity spectra of 1.6
imes the bounding spectrum.
A20 +c’6~'i'oon The floor response spectra (demand) Completed |
xoeeds the capacity spectra of 1.6
imes the bounding spectrum,
A20  1CD-34078  [The floor response apecirs (demand) by analysis of actual Analysis “Compieted |
xoeeds the capacity spectra of 1.6 allation and review of vendor
imes the bounding spectrum. seismic qualification reports
plant spacific in-structure demand
r 766",
A20  |CD 34076 The floor response spectra (demand)  [Rescived by analysis of sctusi Analysis ompleted
xoeeds the capacity spectra of 1.6 allation and review of vendor
imes the bounding spectrum. seismic qualification reports
plant specific in-structure demand
A20  ICD-34084  [The floor response spectrs (demand) by analysis of actusi Analysis Completed
xoeeds the capacity spectra of 1 6 allation and review of vendor
Fm the bounding spectrum. seismic qualification reports
plant specific in-structure demand |
J | |
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Resolstion of Equipment Outhers IR R LY
the capaoity spectre of 1.6
the bounding spectrum
A20 €O 34006 floor response spectrs (demand) Analysis o0
the capacity spectrs of 1.6
imes the bounding spectrum.
i e 34007 s e o e G
xoueds the capacity speotra of 1.6
imes the bounding spectrum,
A21 1076011 [These ohillers have unconfined stesl 10 be installed 8round springs 10 diication  [Dec 87
lisolator springy in the base support. mo - sment.
|
AZ1 076012 [These chillers have unconfined steel 08 10 be instalied around xnags 10 ication 97
lisolator springs in the base support. movement.
F‘” PNL VY ‘*i”n?'&i‘iiio’ Lase is slevated above the by analysis of the actusl Analysis Completed |
subjecting the anchorage tu ollation. Stresses in anchorage is
stresses able even ath gap.
A22  IPNL 12 The paneis baso is slevated sbove the Nesolved by analysis of the actusl Analysis Completed
loor subjecting the anchorage to wtallation. Stresses in anchorage s
strnsses table even with gap.
|
522 IPNL D) The paneis base is alevated above the Fasol.ed by analysis of the actual Analysis Completed
subjecting the anchorage to allation. Stresses in anchorage is
stUessen able even with gap.
A22 *mm 22 1T paneia base is slevated above the by analysis of the actusl Analysis ompleted =
subjecting the anchorage to allation. Stresses in anchorage s
stresses able even with gap. |
|
!
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Resolution of Eguipment Outhers

1M

Rl T e ot o o o o o e

A238 11 BATT %;umnumWM“ by review of vendor
on qualified service lite of [Review
20 yours.
AZ24 12 BATY plastic spacers are not instalied by review of Exide Assembly stion (Compileted
weon battery cells st locstions Section 58.10 paragraph &,
there are cell clamp locations.  ffoam spacers are not required at cell
locations.
jA2a (22 BATT plastic spacers wre not instalied by review of Exide Assembly mmmbn ompleted
ween battery cells at locations ruction Section 58 .10 paragraph §,
there are cell clamp locations. spacers are not required st oell
lor gtions.
u’i‘zn‘ﬁi"ﬁﬁ CHGThe cabinet bases are slevated sbove by new charger irstaliation. Completed
floor subjecting the anchorage 1o NO DNG AN Issue.
slUresses
A26A 12 BATT CHG!The cabinet bases are slevated sbove by new charger instalietion. t |Completed
floor subjecting the anchorage to no longer an issue.
stresses.
A268 122 BATT 2HGN he cabinet bases are slevated above by new charger instalistion. & |Completed
he floor subjecting the snch rage (o ne longer an issue. Resolved door ation
strossos. There are shding weight by review of existing view
counter weightn which could A
wing into 12/22 Bettery Charger
od panels.
S TR 2 |
A26 1034011 loosl control panel mounted on the won clips being installed around iostion  1ec 97
skid is supported on very flexible 10 imit movement.
wobbly) steel springs.
A206 1034021 |A loowl control panel mounted on the |Angle ron clips being instalied around  IModifiossan  [Dec §7
DG skid s supported on very flexible  [springs 1o imit movement,
(wobbly) steel springs.
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Resolution of Egquipment Outhers

"

ﬁ Fﬁhhw
celling pose & personnel hazard

&W

o diftusers 10 celling grid

7 TINAE T TAkaminm dittussers in the contiol oord with hooks will be inetalled Request [Dec 87
oeiling 1 -5 & personnel hazad. seoure dit‘users 1o oslling grid.
A3 TINRE " [Akaminum diffussers i the contel word with hooks will b instailed [Work Auguest 1Dec 97
room celling pose & personnel hazerd. o secure diffusers 10 celling grid.
A3y TNRS T T uminuia @irussers in the ontrol  Flexible 0ord with hooks wid be installed |Work Request (Dec 87 |
room oeiling pose 8 personnel hazard. secure diffusers 1o ceiling grid.
A27  |2NR4 Aluminum ditfussers in the cantrol cord with hooks will be instalied 'Work Request 97 T
room oslling pose » personnel hazard. sooure ditffusers 10 oelling grid.
AZ7 A TAluminum diffussers in the control xible cord with hooks will be instalied Work Ruquest [Dec 97
room oelling pose & personnel harard. 1o sacure diffusers 10 celling grid.
VU Y 1y ey oy ible oord with hooks will be instalied Work Request [Dec 97 e
room celling pose & personnel hazerd. secure diffusers 1o ceiling grid.

fbec o7

e

IAluminum diffussers in the control  Flexible cord with hooks will be instalied [Work Reques.

room oelling pose & personael hazard. secure diifusers 10 ceiling grid.

Aluminum diffussers in the control ible cord with hooks will be instalied Work Request [Dec 97
room ceiling pose 8 nersonnel harurd. seoure diffusers to celling grid.
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Resohstion of Eguipment Outiiers 1Mnre
T ey oy : b
in m#‘huw e instalied

oeiling pose & personnel harerd seowe Husers to celling grid.

R‘i’i"”’ﬁ‘ Aluminum 3ittussers in the control  lexible cord with hooks will be instalied nmﬁwiv
ymn&.momw. secure diffusers 10 celling grd.

Ai"ifi" """" *Lunmmumm oord with hooks will be installed 'Work Request [Dec §7
coom oniliog pase o rereonnel hazerd. secure ditfusers 1o ceiling grid.

i i
Alumringm 4l e 0 the control

Lo, eling poede 8 porsonne! nazerd.

lexible cord with hooks will be instalied
secwre diffusers 10 celling grid.

num ditfussers in the control xible cord with hooks will be installed Work Request 97
oom oniling po.e & personnel hazard sooure diffusers 1o ceiling grid.
TAluminue < #tussers in the control  [Flaxible cord with hooks will be installed 'Work Request | e
ymedk.qnuawwmw. secure diffusers 1o celling grid.
Ak zainum diffussers in the control ible cord with hooks will be instalied Work Request Y
room celing pose 8 personnel hazerd. secure diffusers to celling grid.
Aluminum ditfussers in the control loxible 0ord with hooks will be installed Work Reouest [Dec 87 |
room celling pose & personnel hazard. to wecure diffusers to celling grid.
| | R <
computer table with 8 loose A cabinet will be installed 10 house this  Modification 97
CRY and printer sits jequipment 1o preciude interactio.
10 the RTU cabinets
# SuEMIC interaction
wd.

I
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Resolution of Equipment Outliers 11797
computer table o catunet be 10 house stion
CRY and printer sits 10 preciude imersction
10 the RTU cabinets
8 BBIRMIC INLeBCtion
1 jobdan The flexibility of buried piping by evalustion of buried piping  Analysis
not be determined from ween tank and AUX Bullding.
dooumentstion due 10 seismic effects are
W S— n— JOUUUNS WiV —
1 1083.229  |Outlier. The flaxibliity of buried piping by evalustion of buried piping Completert
not be determined ween tank and AUX Building
allable documentation due 10 seismic effects are
able
11 1083261 1Outher, The flexibiiity of buried piping by evalustion of buried piping  Analysis | ggsasm
not be determined from ween tank and AUX Building,
vallable documentation esses due 1o seismic effects sre
oceptable
i losaaes *b&iw. The flexibility of buried piping by evalustion of buried piping  |Analysis Completed
,uwumudnovmﬁm ween tank and AUX Building.
allable documentaon esses due 10 seismic effects are
able.
2 196081 [Outiter - The stress in the supports  [RNescived by review of sxisting snalyis. [Documentatic [Compieted |
xcoed GIP allowables lﬂovbw
T2 1235131 [Outlier - The stress in the supports by review of & dsting analysis stion ICompleted
xceed GIP allowables IReview
|
3 198100 M uther - This HX is an outlier because Aesotved by analysis of maximum  Analysis  llompleted |
18 not secured 1o the padestals accelaretion compared 10
mounting oradies are secured 10 the  restraining toroes due 1o the coefficient
tals but HX is not attached 1o faction. Low level of acceleration will
oradies). Further both oradies have Gvaroeme friction.
od mounting holes which furthe
3 lasb081 lior - This HX is an outlier because by analysis of maximum Analysis ompleted |
is not secured 10 the padestals acoeleration compared to
mounting oradies are seoured to the eining forces due to the coetficient |
als bun 94X is not sttached 10 ! triction. Low level of acoeleration will |
oradies). Further both cradies have overcorm, friction, ;
mounting holes which further
| 08 this comp. an outhier. |
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Resolution of Eguipment Outhiers 1197

analysis
is loss than one hat! of
resistance. Mowever &s an
measure of conservetism, all 4
on any one saddie will be re

- The tank is an outher due 1o
slotting of holes in both support

by analysis. Seismic Analysis ed

ation is less than one half of
rictional resistanne. However as an

measure of congzrvatism, sl 4

on any one saddie will be v

Outher - Cable Tray interaction with
fExercise Equipment

10 be instalied sround the cable  IModificetion  [Dec 97
oy 8nd conduits 10 protect the

e o ed
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ATTACHMENT 3

RELAY OUTLIER RESOLUTIONS



o1

Resolution of Reley Outhers "
by analysis 1 1 has been re- od
ACITY ASSIGNED FROM for in cabinet demand. New demand is now
. GERS SHAPE. than reley capacity.
CONSERVATIVE by ansiysis. Cabinet 1AMR1 has been re-  Analysis r
ACITY ASSIGNED FROM for in cabinet demand. New demand is now
T CONSERVATIVE “TRescived by anaiveis. Cabinet 1AMAT has been re-  JAnSiysis o
ACITY ASSIGNED FROM t:wnlhhwm.muwhmw
RS. GERS SHAPE. than reley capacity.
“HPC 4316 X II8T CONSERVATIVE by analysis. Cabinet 1AMA1 has been re-  Analysis  (Completed
PACITY ASSIGNED FROM z0d for in cabinet demand. New demand is now
RS. GERS £YAPE. than reley capacity.
2C4278 X IMOST CONSERVATIVE by analysis. Cabinet 2AMR1 has been re-  Anslysis  Completed
APACITY ASSIGNED FROM 2ed for in cabinet demand. New demand is now
ERS. GERS SHAPE. than relay capacity.
2LC 4288 X MCST CONSERVAT.VE by analysis. Cabinet 2AMR1 has been re-  |Analysis ompleted
APACITY ASSIGNED FROM 204 for in cabinet demand New demand is now
ERS. GERS SHAPE. than relay capaoity.
120C-4280 X MOST CONSERVATIVE by analysis. Cabinet 2AMRY has been re-  Analysis  (Completed
APACITY ASSIGNED FROM for in cabinet demand. New demand is now
ERS. GERS SHAPE. than relay capacity
' '[iﬁcii'itfx'" MOST CONSERVATIVE solved by analysis. Cabinet 2AMRY has been re-  Analysis ompleted
APACITY ASSIGNED FROM 20d for in cabinet demand. New demand is now
ERS. GERS SHAPE. than reley capacity.
42'05(/5”1 20- INO APPLICABLE GERS. This relay is associated with the control room chiller. [Procedure  Dec 97
1A The resolution for these outhers is 1o have Revision
‘Operations restart the Control Room chillers after the
iseismic eent if necessary. Procedures to be revised.
26%/1126-  |NO APPLICABLE GERS. This relay i& sesociated with the control room chiller. [Procedure  [Dec 87
1C The resolution for these outhiers is 10 have vision
Operations restart the Control Room chilleis after the |
ismic event if necessary. Procedures 1o bo revised.
TaX/1126.17 [NO APPLICABLE GERS.  [This relay is associated with the control room chiller. [Procedure [Dec 87 |
The resolution for these outliers is to have Revision
ations restart the Control Room chillers after the
‘ event if necessary. Procedures !ohovowud.l
T l83X1126:1 INO APPLICABLE GERS. ?T‘t-\u relay i¢ associated with the control room chiller. Procedure  [Dec 97 J
The resolution for these outliers is 10 have vis on
ations restart the Control Room chillers after the
event if necessary. Procedures to be revised.
126X/1226. INO APPLICABLE GERS. T rocedure s

—

no1

1A

I his relay 18 as800iat0d with the control room chiller. Procedure

The resolution for these outliers is 1o have Revision
ations restart the Control Room chillers after the
event if necessary. Procedures 10 be revised.
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ho4

2

Resolution of Reley Outliers

nnm

relay is associsied with the control room chiller

The resolution for these outhers is 10 have
stions restart the Control Room chillers after the
event If necessary. Procedures 10 be revised

J

moz

AX/N226G1 APPLICABLE GERS. relay is sssocieted with the control room chiller. 87
resolution for these outhiers is to have
wtions restart the Control Ream ohillers after the
event If necessary. Procedures 1o be revised.
TSRS (e i
i 163X/1236.1 ING APPLICABLE GERS. e 16ioy 18 88800IB16d With the conirel 100m mﬁm W
| he resolution for these outliers is 10 have Vision
ations restart the Control Room chillers sfter the
event if necessary. Pincedures 1o be revised.
%01 L NUMBER UNAVAILABLE by similarity analysis to 4U3 and 4U8. Analysis  Completed
RELAY, THEREFORE
TLIER CLASSIFICATION
SSIGNED.
T I reomu:uuom. by similarity analysis of HEACS to HEABY. Analysis  Completed
fos  laaixioi  JANSI SHAPE. by anslysis. Cabinet 65410 has been re-  Analysis  Completed
ed for in cabinet demand. New demand is now
than reley capacity.
“laaIXXDT  ANSI SHAPE. by Snalysis. Cabinet LO410 hee beenre-  [Ansiyeis  [Completed |
zed for in cabinet demand. New demand is now
than relay capaoity,
Ta00KD1 JANSI SHAPE, jousig by analysis. Cabinet 56410 has been re.  |Analysis  |Completed
analyzed for in cabinet demand. New demand is now
than relay capacity.
A7X/02  IMODEL NUMBER UNAVAILABLE Resolved by similarity analysis 10 4U3 and 4US. Analysis  [Completed |
OR RELAY, THEREFORE
! UTLIER CLASSIFICATION
t ASSIGNED.
8602 pﬁiﬁﬁéiﬁ[ﬁ'a@ﬁ.‘”“ i "*r.uoom by similarity snalysis of HEAB3 to HEAB1. Analysis  ICompleted
LT S ENEReR ie
6730303 INO APPLICABLE GERS. This relay is associated with the control room chiller. Procedure [Dec 97
The resolution for these outhiers is 10 have Revision
tmeom restart the Control Room ohiliers after the
twm ovent if necessary. Procedures 10 be revised.
: Tﬁibioi'"" *uo APPLICABLE GERS. Tolay 16 Sa00Iated With the comrol room ohilier, vocedure  1Dse 97 s
he resolution for these ou.liers is 10 have Revision
ations restart the Control Room chillers after the
event if necessary. Procedures to be revised.
15730206 APPLICABLE GERS. his relay is associated with the control room chiller. Procedure  Dec 87 —
he resolution for these outliers is to have Revision
ations restart the Control Room chillers after the |
event if necessary. P ocedures to be revised.
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Resolution of Reley Outhers

LRIARY: 2

relay % sssocisted with the control room chiller.
he resolut.on for these outliers is 10 have
stions restart the Control Room chillers after the
event if necessary. Procedures 10 be revised.

I

...... b " 4
Ro2 16730403 APPLICABLE GERS. reley 18 ass0cisted with the control room chiller [Procedure  Dec §7
resolution for these outhers is to have
restart the Control Room chillers after the
mum.m‘ounM.J
lnoz 16730404 APPLICABLE GERS. relay s ass0cisted with the control raom chiller Procedure 97
he resolution for these outliers is 1o have vigion

#tions restart the Control Room chillers after the
event if necessary. Procedures 10 be revised.

Woz 167304086 INO APPLICABLE GERS.

relay is associsted with the control room chiller.
he resolution for these outliers is 10 have

ations restat tha Control Room chillers after the

event if necessary. Procedures 10 be revised.

oceawre Dec 97
vision

02 ‘iii&i‘i""%?mcuu“ GERS

relay is associated with the control room chiller.
he resolution for these outliers is to have

ations restart the Control Room chillers after the

event if necessary. Procedures 10 be revised.

ocedure ¢ 87

Wo3  1eX/13CLP INO APPLICABLE GERS.

by simlarity analysis to 4U3 and 4U8.
has been replaced by Clark 4U4.

Analysis ompleted

o3  [1ex/22CLp APPLICABLE GERS.

v analysis 10 4U3 and 4UB.
ondum eplaced by Clark 4U4,

Analysis Completed

W BT ARGEAR SO,

|
|

03 L‘o’li 22¢ "*no APPLICABLE GERS.

by similarity analysis to 4U3 and 4USB.
ABB RXMS 1 replaced by Clark 4U4.

Analysis Completed

IResoived by similarity analysis 1o 4U3 and 4US.
ABB RXMS 1 replaced by Clark 4Ud.

Analysis  ICompleted

o3 406116 “{ﬁé‘i'ﬁ(ﬁ:iﬁt‘bﬁi.

by similarity analysis to 4U3 and 4UB.

|

Analysis Completed

"o *io’d?\_s'fa" “1THIS 1§ A LOW RUGGEDNESS
RELAY PER EPRI NP. 714861,
APPENDIX E.

|
’hoboo with ABB Type 50M solid state relays

<
i ation U1 Outage Dec 97
|

rib"d © 50G/16-3  THIS IS A LOW RUGGEDNESS
RELAY PER EPRI NP.7148.SL,
APPENDIX

IReplace with ABB Type 50H sohd state relays.

fModmomonTU'l Outage Dec 97
|

|

06 180G/16.9  [THIS IS A LOW RUGGEDNESS
LAY PER EPRI NP-7148 SL,
APPENDIX €.

with ABB Type 50H solid state relays.

{
Modification U1 Outage Dec 97

|
;
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Ausohution of Reley Outhiers 11797
by similanty analysis TAG to E%".—*
11AY.
o7 IxA2109 APPLICABLE GERS by similarity analysis of KAP-11AG to KAP- Completed
11AY,
ﬁ. R112G6 NUMBER UNAVAILABLE <32016 is being repowered by 8 motor starter ion U1 Outage Dec §7
MOTOR STARTER, within 40' above grad  vhose capacity |
HEREFORE OUTLIER demand. j
ASSIFICATION 18 ASSIGNED. l
Wos kA 21309 NUMBER UNAVAILABLE [MV-32019 has been rep. ered by 8 motor starter  [Modificetion (- ompleted
MOTOR STARTER, within 40" ab 've grade whose capacity
REFORE OUTLIER demand.
TION ASSIGNED.
F‘ R 12266 NUMBER UNAVAILABLE <32017 s being repowered by a motor starter  |Modification IU1 Outage Dec 97
MOTOR STAKTER, within 40' above grade whose capacity
HEREFORE OUTLIER xoeads demand.
LASSIFICATION ASSIGNED.
oe e 22203 L NUMBER UNAVAILABLE IMV-32020 hat been repewered by & motor starter ication [Compieted
OR MOTOR STARTER, within 40 abovs yrade whose capacity
MEREFORE OUTLIER xteeds demand. !
IFICATION ASSIGNED.
d
7 IX21147  INO APPLICABLE GERS. ived by similarity analysis of KAP.11AG to KAP- Analysis  [Completed
11AY.
o7 Tixi2z10 APPLICABLE GERS. by similarity anaiysis of KAP-11AC 10 KAP- /Analysis  [Completed )
11AY.
PUS— l,.... I— — ——~4
RO1 ILPT/31068 |ANSI SHANE. bv analysis TB A1640 has been re- Analysis ompleted
zed fur in cabinet demand. New demand is now
lless than relay capacity.
IR0 ""ﬁ'ﬁzama “TANSI SHAPE. by snalysis. TB 2209 has been re-analyzed Anaiysis  [Complsted
of In cabinet demand after installing shims to
te gap ot anchorage. New demand is now
than relay capacity.




ATTACHMENT 4

ANCHOR SOFTWARE EVALUATIONS

MCC 2K1
145-201



“Prairie Island Nuclear Generating Plant GIP Rev 2, Corected, 2/14/02
SCREENING CVALUATION WORK SHEET (SEWS) gm1 Yo'.‘o
1(Rev. 0 "1 Motor Control
v K BUS 1
ing Fioor EI €95 00 Room. Row/Col G 2/12 2 NEAR
RHR PIT
Manufacturer, Model Etc
SEISMIC CAPACITY VS DEMAND
1 | Elevation where equipment receives seismic input 695 00
% | Elevation uf seismic input below about 40’ from grade %m « 695 00) N/
3| Equipment has fundamental frequency apove about & Hz (est_frequency = 5 00) N/A
4 Capacity based on 1.50 * Bounding Spectrum
§ | Demand based on 100 * Conservative Desiyn Floor Response Spectra
2.000
G| / ,‘ \ ‘\
LIN}- N
- S "" \\
0.000 “¢.91i4;11 T ) LJJJ[I A 111.1—111
0.20 LOG Hz 100.00
_ Cevacity ... Demand
File ecord
Capacity H | ra des Label[Bound! rum
Demand 1 H\G O\spectra des iuTL'E'M |'h'§iﬁqh§viﬂmii‘5WEMI [HORIZONTA
L "AASS POINTS[20, 20A. 32 42/RADIAL DIST|100
" Demand 2 H\GIPWPROJ0040\spectra des AUILDING|RB/AB/TBIELEVATI mﬂmﬁ—
LIMASS POINTS[20. 20A. 32 42/RADIAL DIST|100

Does capacity exceed demand? Yes



" Prairie Island Nuclear Generating Plant GIP Rev 2, Corrected, 2/14/02
' SCREENING EVALUATION WORK SHEET (SEWS) mém
1D MCC 2KT (Rev 0 Class 1_WMotor Control Ceniers
mmmﬁﬁ 2KBUS 1 2
"Building ~ AUX Floor EI . 695 00 Room, Row/Col G .2/12.2 NEAR
RHR PIT
Manufacturer, Model, Efc
CAVEATS - BOUNDING SPECTRUM
"MCC/BS Caveat 1 - Earthquake Experience Data Base Yes
eat 2 -ﬁﬁlung of 600 Vorless Yes
| 3 - Adjacent Cabinets Bolted Together Yes
| MCC/BS Caveat 4 - Attached Weight of 100 Pouncs or Less. Yes
MCC/BS Caveat 5 - Externally Attached Items Rigidl, Anchored Yes
MCC/BS Caveat 6 - General Configuration Similar to NEMA Standards Yes
MCC/BE Caveat 7 - Cutouts Not Large Yes
MCC/BS Caveat 8 - Doors/Buckets Secured Yus
S Caveat 9 - Natural Frequency Relative to 8 Hz Limit Considered Yes
MCC/BS Caveat 10 - Adequate Anchorage Yes
/BS Caveat 11 - Potential Chatter of Essential Relays Evaluated Ye-
MCC/BS Caveat 12 - No Other Concerns Yes
Is the intent of all the caveats met for Bounaing Spectrum? Yes
ANCHORAGE
1 The sizes and locations of anchors have been determined Yes
2 Appropriate equipment characteristics have been determined (mass, CG, natural freq Yes
damping center of rotation)
3 The type of anchorage is covered by the GIP Yes
4 The adequacy of the anchorage installation has been evaluated (weld quality and length, Yes
nuts and washers, expansion anchor tightness, etc )
5 Factors affecting anchorage capacity or margin of safety have been considered embedment Yes
length, anchor spacing, free-edge distance, concrete strength/condition, and concrete
crackin
6 For bo?od anchorages. any gaps under the base are less than 1/4 Yes
7 Factors affecting essential relays have been considered gaps under the base, capacity Yes
|__reduction for expansion anchors
8 The base has adequate stiffness and the efrect of prying action on anchors has been Yes
cunsidered
9 The strength of the equipment base and the load path to the CG Is adequate Yes
10_The acequacy of embedded steel, grout pads or large concrete pads have been evaluated Yes
11_The anchorage capacity exceeds the demand Yes

Are anchorage requirements met? Yes




Prairie Island Nuclear Generating Plant GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET 'SEWS) Status 3::9
ID MCC 2K1 ( Rev. 0 Class 1_Motor Controi Centers
Scription L K BUS 1 g 5
"Building  AUX Fioor EI 695 00 Room, Row/Col G 2/12 2 NEAR
RHR PIT
Manufacturer, Model Etc

INTERACTION EFFECTS

1_Soft targets are free from impact by nearby equipment or otructures Yes

2 If the equipmeit contains sensitive relays, it is free from all impact by nearby equipment or Yes
structures.

3 Attached lines have adequate flexibility Yes

4 Overhead equipment or distribution systems are not likely to colla,.se Yes

5 No other adverse concerns were found Yes

Is equipment free of interaction effects? Yes

1S EQUIPMENT SEISMICALLY ADEQUATE? Yes

COMMENTS

SRT F Stille (S&A) and G Gore (NSP) - 7/27/95
REF Pioneer Dwg NF-39203 Rev. AB, NF-38298-8 Rev T and NF-38298-9 Rev AB

Capacity vs Demand
The seismic demand exceeds the capacity at a low frequency (approx. 3 Hz), but it is acceptable because the
demand is enveloped at and above the estimated frequency (5 Hz)

Anchorage

MCC 2K s a 7 unit floor mounted assembly 80" high, 140" wide and 20" deep The MCC is anchored by 14 - 1/2"
Phillip sheil (ref ), one bolt centered in the front and back of each unit, spaced 15 75" apart.  All of the bolt nuts
were tightness checked and judged O K

The anchorage analysis consider the anchorage capacity of 2 units as being representative of the 7 unit MCC
line. Also, the analysis uses the wIP typical maximum mass of 800 Ibs per cabinet for MCCs (GIP table C 1-1)

Evaluated by Gerry Gore Date

Frank Stille

Attachment. Pictures
Attachmont: ANCHOR Report



Prairie Island Nuclear Generating Plant GIP Rev 2, Corrected, 2/14/62
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 4 of 9

(1D MCC 2K1 (Rev. 0) [ Class 1 Motor Control Centers R
["Description  MOTOR CONTROL CENTER 2K BUS 1 g S 2
"Building AUX ~ |FloorEl 68500 | Room, Row/Col G.2/12.2 NEAR

RHR PIT
erghdwérMmmiﬂf : i S
PICTURES

MCC 2K1



Prairie Island Nuclear Plant
SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 5 of §

Description

[iD_WCC K1 ( Rev. 0

Class 1 Motor Control

enters

L 2K BUS 1

MM:AL:JX

Fioor EI 605 00

"Room. Row/Col G 2/12.2 NEAR
RHR PIT

[ Manufacturer, Model, Elc

ANCHOR Repon

Carthquake :

Response Spectrum | Instructure Conservative

Frequency - User - 500
Percent Damping : User - 5.00

Spectral Values

Direction

Acceleration (g's)

North - South

0432

"East - West

0432

Vertical

0132

Angle (N-S Direction makes with the X Axis) = 000

Combination Criteria

Weights ;

Number of Weights 2

SRSS

No

Weight

X

1

800 00

10.000

10.000

45000

2

80000

30.000

10.000

45 000

Forces :

Number of External Forces 0

Moments .

Number of External Moments 0

Ailowables :
Anghor .

Number of Anchor types = 1

Tension

Shear

Ultimate

Ultimate

Inter

Inter

Saf

Manufact

Product

Tension

Shear

Coeff

Coeff

Fact

Phillips

Self Drilling
(8)

229000

2380.00

1.00

030

1.00

Cangrete .

Ultimate Stress = 3000 00 psi
Reduction Factor 0.85

Weld |




Prairie Island Nuclear Generating Plant

SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status Yes

Sheet 6 of §

ID MCC 2K1(Rev. 0) | Class . 1. Motor Control C

enters

Description MOTOR CONTROL CENTER 2K BUS 1

Building - AUX Floor EI * 695 00

Room, Row/Col - G 2/12 2 NEAR

RHR PIT

Manufacturer, Mode! Etc

Allowable Stress = 30600 psi

Surfaces ;
Number of Surfaces 1
Surface Orientation

4 Direction Direction Direction
Comp Comp Comp
No Nx Ny Nz
1 0 000 0.000 1.000

Anchor Pattern for Surface # 1

~f‘<
x

Legend for Anchor Patterns

e
—
R

Anchor Bolts :
Concrete Lines :

Concrete Points ¢

Weld Lines :

Geometry ;
Number of Anchors 4




Prairie Island Nuclear Plant GIP Rev 2, Corrected, 2/14/82

SCREENING EVALUATION WORK SHEET (SEWS) :&zm
1D MCC 2K1 (Rev. 0 Class 1 Motor Control
: 2K BUS 1
Building  AUX Fioor EI 605 00 Room, Row/Col G 2/12 2 NEAR |
RHR PIT
Manufacturer, Model, Etc
Anch X Y x Surf

No | Id Coord Coord Coord id

1 1 10 000 2125 0.000 1

s 30 000 2125 0000 1

3 1 30 000 17 875 0.000 1

4 1 10 000 17 875 0.000 1
Congrete Lines .
# of elements per line 5
Number of Concrete Lines = 2

Start Stant Start End End ~_End [ Line

No X-Coord Y-Coord 2-Coord X-Coord Y-Coord 2-Coord Id Width

1 0 000 1 500 0000 40 000 1500 | 0.000 1 3000

2 0.000 18 500 0 000 40 000 18 500 | 0.000 1 3000
Concrete Points .
Number of Concrete Points | 0
Weld Lines .

# of elements per line ' 4
Number of Weld Lines 0

Determination of Reduction Factors ;
Reduction Factor Input for Anchor # 1

Adequately Installed  Yes

Embedment Length (2 03 in. Min Reqd to achieve full capacity) =2 03 in
Gap at Threaaed Anchor = 0.00 in

Edge Distance - Edge 1 313 in

Crack Size | 0000 in. - Cracks Affect <= 50% Bolts

Essential Relays in Cabinet . Yes

Adequate Equipment Base Strength and Structural Load Path ' Yes
Embedment Steel and Pads Adequately Installed ' Yes

Reduction Factor input for Anchor # 2

Adequately Installed ' Yes

Embedment Length - ( 2 03 in Min Reqd. to achieve full capacity) = 2 03 in
Gap at Threaded Anchor = 0.00 in

Edge Distance - Edge 1 313 in

Crack Size  0.000 in - Cracks Affect <= 50% Bolts

Essential Relays in Cabinet . Yes

Adequate Equipment Base Strength and Structural Load Path = Yes



“Prairie Island Nuclear Generating Plant GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) :Nh.::em
iD MGG 2K1 ( Rev 0 Class 1 Motor Control Centers
on L CENTER 2K BUS 1
Building AUX Fioor EI 695 00 "Room, Row/Col G 2/12 2 NEAR
RHR PIT

Manufacturer, Model, Etc.

Embedment Steel and Pads Adequately Instailed Yes
Reduction Factor Input for Anchor # 3

Adequately Installed Yes

Embedment Length  ( 2 03 in. Min Reqd to achieve full capacity) = 2 03 in
Gap at Threaded Anchor = 000 in

Edge Distance - Edge 1 313 in

Crack Size 0000 in. - Cracks Affect <= 50% Bolts

Essent'al Relays in Cabinet  Yes

Adequate Equipment Base Strength and Structura! Load Path ' Yes
Embedment Steel and Pads Adequately Instalied ' Yes

Reduction Factor Input for Anchor # 4

Adequately Installed Yes
Embedment Length - ( 2 03 in. Min Reqd to achieve full capacity) = 2 03 in

Gap at Threaded Anchor - 000 in

Edge Distance - Edge 1 313 in

Crack Size . 0000 in - Cracks Affect <= 50% Bolts

Essential Relays in Cabinet ' Yes

Adequate Equipment Base Strength and Structural Load Path ' Yes
Embedment Steel and Pads Adequately Installed Yes

Reduction Factors Data Current ' Yes

Anc | Paiv Pallr/

No | W Val Valr | RT | AN | RL | RO | RS | RE | RE | RC | RR | RP | RB | RM |
1 1 805 08 N/A 1001100 [ 100 [ 100100063 075 ] 100 075] 100 100 | 100
837 88 N/A 100 | 100 | 100 ] 100]100 [ 049 [ 095 [ 100 | 075 | 100 | 100 | 100
2 1 805 08 N/A 100 [ 100|100 [ 100 100 | 063 [ 0O75 {100 075|100 ] 100 | 1.00
837 88 N/A 100 ] 100 [ 100100 100|049 [ 095! 100|075 ] 100 100 | 1.00
K] 1 805 08 N/A 100 ] 100 [ 100100100063 076100 076]100] 100 ] 1.00
837 88 N/A 100 [ 100 [ 100100 100040 095 ] 100075 100 { 100 [ 100
4 1 805 08 N/A 100 [ 100] 100|100 [ 100|063 075 100]075]100] 100 100
837 88 N/A 100100 100 [ 100] 100 {049 [ 0951 100075100 ] 100 | 1.00

Legend .

N/A | = Not Applicable

Pall | = Allowable Pull without Reduced Inspection

Vall | = Allowable Shear without Reduced Inspection

Pailr | = Allowable Pull with Reduced Inspection

Valir | = Allowable Shear with Reduced Inspection

= Quther

= Reduction Factor Not Used

X
'RT | = Reduction Fac:or for Type of Anchorage

RN = Reduction Factor for Installation Adequacy

"RL = Reduction Factor for Embedment




“Prairie Island Nuclear Generating Plant

GIP Rev 2, Corrected, 2/14/92

a SCREENING EVALUATION WORK SHEET (SEWS) 3..“.‘:.‘;%
ID MCC 2K1 ( Rev. 0 Class 1 Motor Control Centers
. K BUS 1
ing Floor EI - 695 00 Room, Row/Col G 2/12 2 NEAR
RHR PIT
‘Manufacturer, Model, Etc
= Reduction Factor for Gap at Anchors

= Reduction Factor for Spacing

= Reduction Factor for Edce Distance

= Reduction Factor for Concrete Strength

= Reduction Factor for Concrete Cracks

= Reduction Factor for Essential Relays

= Reduction Factor for Base Stiffiness and Prying Action

= Reduction Factor for Base Strength and Load Path

EEEEEEEEE

= Reduction Factor for Embed Steel and Pads

Analysis Results :
Analysis Performed ' Yes
Type of Analysis - Regular

Spectral Accelerations (G's)

No N-S “E-W Vertical | Safety Factor
1 0432 0173 0.053 2187 !
2 -0.432 -0.173 -0 053 2.349
3 -0.432 0.173 0.053 2187
4 0432 -0173 -0.0583 2 349
5 0432 -0.173 0.083 2.187
6 -0.432 0173 -0 053 2.349
7 0432 0173 -0 053 2.349
8 -0432 -0.173 0.0563 2187
9 0173 0432 0.053 1.288
10 -0.173 -0.432 -0.053 1.348
1 0173 -0.432 0.053 1288
12 -0.173 0432 -0.053 1.348
13 -0.173 0432 0.063 1.288
14 0173 -0.432 -0.0583 1348
15 0173 0432 -0.0563 1.348
16 -0.173 -0.432 0.053 1.288
17 0173 0173 0.132 2873
18 -0.173 -0.173 -0.132 3814
16 0173 0173 -0.132 3814
20 -0.173 -0.173 0132 2873
21 -0.173 0173 0132 2873
22 0173 -0.173 -0.132 3814
23 0173 -0.173 0.132 2873
24 0173 0173 -0.132 3814

Minimum Safety Factor = 1.288

The anchorage can withstand 1 288 times greater seismic demand




W (Rev 6!

Prairie Island Nuclear Generating Plant GIP Rev 2, Coirected, 2/14/02

SCREENING EVALUATION WORK SHEET (SEWS) Status Yes

Sheet 1 of 11

TClass 5 Horizontal Pumps

%’Eﬂ T Floor EI 695 00 TRoom, Row/Col F 6/8 3
Model, Elc
SEISMIC CAPACITY VS DEMAND
1 | Elevation where equipment receives seismic input 695 00
2__| Elevation of seismic input below about 40' from grade (grade = 695 00) Yes
Equipment has fundamental freguency above about  Hz (est frequency = 33 00) Yes
4 basedon | 100°* goundi%s_mwm =
5 | Demand based on 1.00 * Design Basis Ground Response Spectrum
0.900
}.
}—
G
LIN}- "
0.000 | 11111&1.,-~'1"J- itli.nul WO W S W £ R B EWE
0.02 LOG Hz 74.30
__ Capacity ... Demand
Capacity re IP\GIP\spect > %
HAGIP\GI ra des Label|Bounding Spectrum
[ "Demand 1 H \GIPPRO.J0040\spectra des MASS -
POINTS|N/AIBUILDING|GROUNDI|DIREC TIONJHORIZONTALIRADI
AL DISTIN/A[ELEVATION|695 00
Demand 2 H\GIP\PROJ00A0\spectra des MASS
POINTS|N/AIBUILDING|GROUND|DIRECTION|HORIZONTAL|RADI
AL DISTIN/AJELEVATION|69S 00

Does capacity exceed demand?

Yes




Prairie Island Nuclear Generating Plant GIP Rev 2, Corrected, 2/14/92
SCREENI¥(3 EVALUATION WORK SHEET (SEWS) ::::::;fo'c1 :
0
(1D 145-201 ( Rev. 0 [Class & Horizontal Pumps
on - 11
ing TURB [ Floor EI 685 00 T Room, Row/Col F 5/8 3
rer, Model, E1c
SAVEATS - BOUNDING SPECTRUM
HP/BS Caveat 1 - Earthquake Experience Equipment Class Yes
HP/BS Caveat 2 - Driver and Pump on Rigid Skid. Yes
HP/BS Caveat 3 - Thrust Bearings in Both Axial Directions Yes
HP/BS Caveat 4 - Check of Long Unsupported Piping Yes
HP/BS Caveat i - Base Vibration Isolation System Checked Yes
HP/BS Caveat & - Sufficient Slack and Flexibility of Attached Lines Yes
| HP/BS Caveat 7 - Adequate Anchorage Yes
HP/BS Caveat 8 - Potential Chatter of Essential Relays Evaluated N/A
HP/BS Caveat 9 - No Other Concerns. Yes
is the in ent of all the caveats met for Bounding Spectrum? Yes
ANCHORAGE
1 The sizes and locations of anchors have been determined Yes
2 Appropriate equipment charactenstics have been determined (mass, CG, natural freq Yes
damping, center of rotation)
3_The type of anchorage is covered by the GIP Yes
4 The adequacy of the anchorage installation has been evaluated (weld quality and length, Yes
nuts and washers,_expansion anchor tightness, etc )
§ Factors affecting anchorage capacity or margin of safety have been considered. embedment Yes*
length, anchor spacing, free-edge distance, concrete strength/condition, and concrete
crackml,
6 For bolted anchorages, any gaps under the base are less than 1/4 Yes
7 Factors affecting essential relays have been considered gaps under the base, capacity N/A
reduction for expansion anchors
8 The base has adequate stiffness and the effect of prying action on anchors has heen Yes
| __considered
9 The strength of the equipment base and the load path to the CG is adequate Yes
10_The adequacy of embedded steel, grout pads or large concrete pads have been evaluated Yes
11_The anchorage capacity exceeds the demand Yes
Are anchorage requirements met? Yes




Prairie Island Nuciear Generating Plant IP Rev 2, Coirected, 2/14/02
SCREENING EVALUATION WORK SHEET (SEWS) g‘:&ﬂs"aﬁ g
1D 145-201 ( Rev. 0 “[Class 5 Horizontal Pumps
5%
Buldng TORS____ [ Fioor B B850 [ Room FowCel F553
, Model, Etc
INTERACTION EFFECTS
1_Soft targets are free from impact by nearby equipment or structures. Yes
2 If the equipment contains sensitive relays, it is free from all impact by nearby eauipment or N/A
structures
3 Aftached lines have adequate flexibility Yes
4 Overhead equipment or distribution systems are not likely to collapse Yes
5 No other adverse concerns were found Yes
Is equipment free of interaction effects? Yes
1S EQUIPMENT SEISMICALLY ADEQUATE? Yes
COMMENTS

SRT W Djordjevic (S&A), M McKeown (NSP), F. Stille (S&A) and G Gore (NSP) - 11/21/83
REF . Dresser Ind (Pacific Pumps) Dwgs 46580, Pioneer Dwgs Ni--38221-6, NF-38221-4, NF-38221-9

Anchorage

The pw.np is anchored onto a concrete pad (3'-6" wide x 14'-4" long x 20" high! by 8 - 3/4" J-Bolts (4 per side) and
the pad is dowelled into the concrete foundation slab  The J-bolts have a short side edge distance of 4-1/8" and
long side edge distance of 10" on 3" high grout pad The pump assembly's weights are: Pump 4150 Ibs, Turbine
1585 Ibs, Skid 1650 Ibs and OV Cooler 120 Ibs

Also, the J-bolt are embedded 8 5" which is less than the minimum allowable embedment of 12" (13D), nowever
the anchor analysis conservatively uses a smaller J-bolt (1/2") thereby meeting the intent of the this caveat

The piping nozzle loads used in the anchorage analysis were developed in calculation 93C2807-C-C16. This
analysis is conservative and demonstrates that the anchorage meets the intent of the GIP

Evaluated by Gerry Gore Date

Walter Djordjevic

Attachment. Pictures
Attachment: ANCHOR Report



Prairie Island Nuclear Generating Plant [ GIP Rev 2, Corrected, 2/14/92
SCREEMING EVALUATION WORK SHEET (SEWS) | Status Yes
b | Sheet 4 of 11
[ 1D 145-201 ( Rev. 0) 1 Class 5 Horizontal Pumps
| Description 11 0 AFW PUMP |
| Hw:dmg TURB V Floor EI 695 00 Room, Row/Col F 5/8 3

| Manufacturer, Model, Etc

PICTURES

Steam Driven Auxiliary Feedwater Pump (145-201)



Prairie Island Nuclear Generating Plant

SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status Yes
Sheet 5 of 11

L-l5: 145201

{KT.O!

TClass 5 Horizontal Pumps

T Fioor EI_ 695 00

[ Room, Row/Col F 6/8 3

“Model_Eftc

ANCHOR Report

Earthquake .

Response Spectrum SSE
Frequency : GIP - Rigid
Percent Damping - GIP 500

__§poctul Values
Direction Acce eration (g's)
North - South 0225

East - West 0225
Vertical 0150

Angle (N-S Direction makes with the X Axis) - 180 00

Combination Criteria | SRSS

Number of Weights = 4

No | Weight X Y Z
1 415000 63.000 19 880 20.000
2 1685 00 120.000 19875 20.000
3 1650 00 76 500 19875 2500
4 120.00 54 000 31.000 8.000
Forces :
Number of External Forces ' 4
No Fx Fy Fz X \ Z
1 | T10E+001 | 282E+002 | -9 10E+001 17.000 53.000 18.000
2 | 163E+003 | 5565+002 | -3 33E+003 21.000 5.000 18 000
3 | 135E+002 | -7.40E-001 | -2.22E+002 74 000 18.000 37.000
4 | 120E+002 | -690E+001 | -2 94E+002 |  110.000 18.000 37 000
Moments :
Number of External Moments : 4
[ No Mx My Mz
1| -240E+001 | -360E+001 | 7 4BE+003
2 | -3B0E+004 | 161E+005 | 3 33E+004
3 | 46BE+003 | 3 1BE+003 | 10O8E+003
| 4 | 163E+003 | 323E+003 | 132E+003

Allowabies




Prairie Island Nuclear Generating Plant

SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status. Yes
Sheet 6 of 11

1548307 l.v 0

“[Class 5 Horzontal Pumps

% [ Fioor EI 695 00 TRoom, Row/Col F 5/8 3
Model Etc
Numbor of Anchor types ' 1
“Tension Shear

i Ultimate | Ultimate Inter Inter Saf
No Dia Manufact Product Tension Shear Coeff Coeff Fact
1 12 Other J-Bolt (80 6660 00 3330.00 1.00 030 100

deg)

Congcrete .
Ultimate Stress | 3000 00 psi
Reduction Factor - 0 85
Weld .
Allowable Stress = 30600 psi
Surfaces .
Number of Surfaces 1
Surface Orientation

Direction Direction Direction

Comp Comp Comp
No Nx Ny Nz
1 0000 0.000 1.000

Anchor Pattern for Surface # 1

Legend for Anchor Patterns




Prairie Island Nuclear
SCREENING EVALUATION WORK SHEET (SEWS)

g Plant

GIP Rev 2, Corrected, 2/14/92
Status Yes
Sheet 7 of 11

(1D 146201 (Rev_0

U

[Class & Horizontal Pumps

<%
W | Fioor €I 695 00 [ Room. Row/Col F 6/8 3
rer. Model Etc
Anchor Bolts : -
Concrete Lines :
Concrete Points |
Weld Lines :
Geometry ;
Anchor .
Number of Anchors 8
Anch X Y Z Surf
No Id Coord Coord Coord Id
1 1 6 000 1,500 0 000 1
2 1 53 000 1.500 0.000 1
3 1 100.000 1.500 0 000 1
4 1 147.000 1.500 0 000 1
5 1 147 000 36.750 0.000 1
6 1 100 000 36 750 0.000 1
7 1 53 000 36 750 0.000 1
8 1 6 000 36.750 0 000 1
Congrete Lines .
# of elements per line 10
Number of Concrete Lines 4
Start Stant Start End End End St Line
No X-Coord Y-Coord Z2-Coord X-Coord Y-Coord Z-Coord Id Width
1 0 000 0.000 0 000 163.000 0.000 0 000 1 3.000
2 153 000 0.000 0 000 163 000 38 750 0.000 1 3 000
3 153 000 38 750 0 000 0 000 39 750 0.000 1 3.000
4 0.000 38 750 0 000 0.000 0.000 0 000 1 3.000

Number of Concrete Points . 0

Yeld Lines .
# of elements per line 4
Number of Weld Lines 0

Determination of Reduction Factors :




Prairie Island Nuclear Generating Plant GIP Rev 2, Corrected, 2/14/92

SCREENING EVALUATION WCORK SHEET (SEWS) Status Yes
Sheet 8 of 11

1D 145-201 ( Rev. 0 [Tlass 5 Horzontal Pumps
* 13
: %E : ﬁ;ﬂ T Floor €I 685 00 [ Room, Row/Col F 5/8 3

Reduction Factor Input fo, Anchor # 1

Adequately 'nstaied Yes

Embedment Length (2725 in. Min Reqd to achieve full capacity) = 8 50 in
Gap at Threaded Anchor 000 in

Edge Distance - Edge 1 413 in

Crack Size 0000 in. - Cracks traverses thru Installation

Essentiai Relays in Cabinet  No

Adequate Equipment Base Strength and Structural Load Path ' Yes
Embedment Steel and Pads Adequately Installed  Yes

Reduction Factor Input for Anchor # 2

Adequately Instailed | Yes

Embedment Length (27 25 in. Min Reqd to achieve full capacity) = 8 50 in
Gap at Threaded Anchor - 0.00 in

Edge Distance - Eage 1 413 n.

Crack Size  0.00C in. - Cracks traverses thru Installation

Essential Relays in Cabinet  No

Adequate Equipment Base Strength and Structural Load Pah - Yes
Embedment Steel and Pads Adequately Installed ' Yes

Reduction Factor Input for Anchor # 3

Adequately Installed Yes

Embedment Length | /27 25 in. Min Reqd. to achieve full capacity) = 8 50 ir
Gap at Threaded Anchor . 000 in

Edge Distance - Edge 1 413 in

Crack Size ' 0 000 in. - Cracks traverses thru Installation

Essential Relays in Cabinet | No

Adequate Equipment Base Strength and Structural Load Path  Yes
Embedment Steel and Pads Adequately Installed = Yes

Reduction Factor Input for Anchor # 4

Adequately Installed . Yes

Embedment Length - (27 25 in. Min Reqd. to achieve full capacity) = 8 50 in
Gap at Threaded Anchor - 000 in

Edge Distance - Edge 1 - 413 in

Crack Size 0000 in - Cracks traverses thru Installation

Essential Relays in Cabinet  No

Adequate Equipment Base Strength and Structural Load Path = Yes
Embedment Steel and Pads Adequately Installed  Yes

Reduction Factor hiput for Anchor # 5

Adequately installed  Yes
Emiedment Length ' (27 25 in. Min Reqd to achieve full capacity) = 8 50 in



i

Prairie Islend Nuclear Generating Plant GIP Rev 2, Corrected 2/14/02
¢ SCRECNING EVALUATION WORK SHEET (SEWS! mpvd.‘"
iD 146201 ( Rev. O; — [ Class_5_Horizontal Pumps
81
: " Fioor £ 695 00 ["Rrom, Row/Col F 6/8 3
“Model Etc

Gap at Threaded Anchor = 000 in

Edge Distance - Fdge i 413 in

Crack Size 0000 in. - Cracks traverses thru Installation
Essential Relays in Cabinet No

Adequate Equipment Base Strength and Structural Load Path ' Yes
Embedment Steel end Pads Adequately Installed Yes

Reduction Factor Input for Anchor # 6

Adequately Installed Yes

Embedment Lengih ' (27 25 in. Min Reqd. to achieve full capacity) = 8 50 in
Gap at Threaded Anchor - 000 in.

Edge Distance - Edge 1 413 in

Crack Size 0000 in - Cracks traverses thru Installation

Essential Relays in Cabinet ' No

Adeyuate Equipment Base Strength and Struciural Load Path = Yes
Embedment Steel and Pads Adequately Installed  Yes

Reduction Factor Input for Anchor # 7

Adequately Installed  Yes

Embedment Length (27 25 in. Min Reqd. to achieve full capacity) = 8 50 in
Gap at Threaded Aichor - 000 in

Edge Distance - Edge 1 4 13in

Crack Size . 0.000 in. - Cracks traverses thru Installation

Essential Relays in Cabinet ' No

Adequate Equipment Base Strength and Structural Load Path = Yes
Embedment Steei and Pads Adequately Installed ' Yes

Reduction Factor Input for Anchor # 8

Adequately Installed ' Yes

Embedment Length (27 .25 in Min Reqd to achieve full capacity) = 8 50 in
Gap at Threaded Anchor - 0.00 in

Edge Distance - Edge 1 413 in

Crack Size 0000 in. - Cracks traverses thru Installation

Essential Relays in Cabinet  No

Adequate Equipment Base Strength and Structural Load Path ' Yes
Embedment Steel and Pads Adequately Installed Yes

Reduction Factors Data Current  Yes
Anc | Paly Paiir/

Ne | W@ Vail Valr | RT [ RN | RL | RG | RE T RE [ RFE T RC | RR | RP | R | "M |
1 1 2026 03 NA 100 | 100 | 040 ] 100 | 100 | 082 | 003 | 100 | 100 ] 170 | 100 | 100
2748 B4 NA 100 | 100 | 100 ] 100 ] 100 | 089 | 003 | 100 ] 100 | 100 | 100 | 100
2 1 2026 03 N/A 100 [ 100 {040 | 1001 100082 083|100 100 100] 100 | 100
2748 BA NA 100 | 100 | 100 ] 100 ] 100 | 089 | 093 | 100 | 100 ] 100 | 100 | 100
3 1 2026 03 N/A 100 [ 100 {040 [ 100 [ 10C [ 082 | 093 [ 100 100 [ 100 [ 100 [ 100




Prairie Island Nuclear Generating Plant
SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status' Yes
Sheet 10 of 11

1D 146-201 (Rev. 0
%

| Tlass & Horizontal Pumps

[ Fioor EI 695 00 TRoom Row/Col F 5/8 3

“Model, Etc
“2746 b4 NA i T00] 100 ] 100 ] 100 ] 080 ] 003 ] 100 ] 100 ] 10¢ | 1.00 | 100
B i L) WA i i D40 | 100 ] 100 | 082 | 083 | 1 7 100 100
4B be WA i 100 | 100 | 1001 100080 | 00631 100! 1 100 ] 100 ] 100
5 i WA i 100040 | 1 700 | 0682 | 003 | 100 | 1001 100 | 1.00 | 100
B4 N/A 700 ] 1001100 9 700 | 086 ] 093 ] 100 | 100 ] 100 ] 100 ] 100
B i ﬁi‘u NA 1 700 ] 040 | 100 | 100 | 082 | 093 | 100 ] 100 | 100 | 100 | 1.
g:u N/A 100 | 100 ] 100 | 100 ] 100 | 086 | 093 | 100 | 100 | 100 ] 100 | 1
e re . NA 100 | 1 040 | 1 100 ] 082 | 093 | 100] 100 100 1 100 ] 100
2748 NA 100 ] 1 100 ] 100 ] 100 | 089 | 083 | 100, 100 ] 100 | 100 | 100
B i 2026 0: NA 700 ] 100 | 040 | 100 ] 100 | 0B2 | 003 | 100 | 100 100 ' 100 | 100
2748 NA 700 ] 100 | 100 | 100 ] 100 | 086 | vod | 100 100 | 100 ] 100 | 100

A< WotAgpicati

Pall | = Allowable Pull without Reduced Inspection

Vall | = Allowable Shear without Reduced Inspection

"Paiir | = Allowable Pull with Reduced Inspection

Vallr | = Allowable Shear with Reduced Inspection

= Outlier

= Reduction Factor Not Used

= Reduction Factor for Installation Adequacy

X
"RT | = Reduction Factor for Typa of
RN

R

= Reduction Factor for Embedment

= Reduction Factor for Gap at Anchors

L
RG
(RS | "= Reduction Factor for Spacing

= Reduction Factor for Edge Disiance

RE
|RF | = Reduction Factor for Concrete Strength_

F
RC = Roductton Factor for Concrete Cracks

RR = Roductaon Flctor for Essential Relays

"RP | = Reduction Factor for Base Stifiness and Prying Action

RB__ | = Reductcn Factor for Base Strength and Load Path

RM = Reduction Factor for Embed Steel and Pads

Analysis Results .
Analysis Performed ' Yes

Type of Analysis _ Reguiar

Spectral Accelerations (G's) i

No N-S E-W | Vertical Safety Factor
1 0.225 ” 090 0 060 12 065

2 -0.225 -0 080 -0 060 10.065

3 -0.225 0090 0.060 10.358

4 0.225 -0.090 -0 U60 11.086

5 0225 -0.090 0.060 11948
6 -0.225 0 090 -0.060 10.358

7 0225 0080 -0 060 12.279

8 -0.225 -0 090 0.060 10 065




Prairie island Nuclear

Plant
SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/90
Status Yes
Sheet 11 11

TClass 5 Horizontal Pumps

Minimum Safety Factor 9 191

The ~nchorage can withstand 9 191 times greater seismic demand

[ Fioor EI 695 00 TRoom, Row/Col F.5/83 |

[ 0 090 0225 0 060 10 uB«

0 -0 090 -0.225 -0.080 10420 |
11 0 000 0225 0 060 9730

12 -0 080 0.2°5 -0 060 17126 |

13 -0.090 0.225 0 060 ghad4 '
14 0090 0.225 -0.060 19218
15 0 090 0225 -0 060 11924
16 -0 090 0226 0080 9191
17 0.080 0.080 U150 16632
18 -0.080 0080 EEED) 20740
19 0 090 0.090 0150 24 571
20 -0 080 -0 VS0 0150 14 415
21 -0 090 0 080 0150 14 385
0090 -0.090 -0 150 23112
23 0 090 -0 080 0.150 15617
24 -0.080 0090 -0 150 21 344



ATTACHMENT &

CALCULATIONS / SEWS

063-381
55300
PNL 132
PNL 113
SV-37460
SV-37022
1B1

2R1
145-041
145-201
B-1
135-021
163-021
2563-021
053-751
163-011
LAR 005
LAR 010



"~ Northern Btaies vower Comoany - Praiie island Nuciear Generating Plant | GIP Rey 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status Yes

7 The buckiing capacity of the shell of a large, flat-bottom. vertical tank is equal to cr greater N/A
than the demand.

"7 The capacity of the anchor bolts and their smbedments 1s equal to or greater than the Yes
demand

3 The capacity of connections batween the anchor boits and the tank shell is cqual to or Yes

r__ﬁr;:hm“mnmmm

a piping has adequate fiexibiiity to accommodate the motion of a large. flat-bottom, N/A
vertical tank

| 5_A ring-type foundation is not used to support a large, flat-bottom, vertical tank. N/A

18 EQUIPMENT SEISMICALLY ADEQUATE? Yes

COMMENTS

SRT F Stille (S%A) and G Gore (NSP) - 10/11/05

Vertically mounted ASME tank with elliptical heads and mounting skirt. Skirt bolted to floor with steel angles and
172" shell anchors See ddcument for configuration and anchorrge evaluation

Interaction: No potential interactions were observed

Evaluated by Date

CZ‘Z'QQ ! 5 é@Z’ /QA’ I/ﬁ)’
,/4 Hea [ [2/as
Attachment: Pictures

Attachment: Anchorage Anelysis oi 053-381 and 053-382




Northern States Power Company - Prairie Island Nuclear Generating Plant | GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 2 of 3

ID : 053-381 (Rev 0) | Class : 21 - Tanks and Heat Exchangers

Description . 121 CONTROL ROOM CHILLED WATER EXPANSION TANK

Building - AUX | Floor El. : 755.00 | Room, Row/Col

Manufacturer, Morel Etc

PICTURES




-

SCREENING EVALUATION WORK SHEET (SEWS)

[“Northern States Power Company - Prairie Isiand Nuciear Generating Plant | GIP Rev 2, Corrected, 2/14/82

Status: Yes
Sheet 3 of 3

‘ 121 L

1D 053-381 (Rev. 0 Class 21 - Tanks and Heat

LLED WA
_AUX | Fioor EI__ 755 00

[Room, Row/Gol |

“Model, Etc
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.

“Northern States Power Company - Prairie island Nuciear Generating Plant | GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes

SEISMIC CAPACITY VS DEMAND
1 ation where receives semsmic in 60500 |
2 Elevation of se'smic input below about 40' from W-O%.OO) Yes
3 has uency above about 8 Hz (est. frequency = 8.00) Yes
4 based on 100° ndi?‘;lrmm
5 nd based on | 1.00 * Design Basis Ground Response Spectrum
2.000
g
# S
Gv—
LOG|
oF 2
0.|00 ' 1 v | | i | P . ll ‘.‘.”““.»”l“”.m“l."““l”. -l‘“i-ulh g
1.00 LOG Hz 100.00

Record
R abe ounng Soectun
1 H des MASS
POINTS|N/AIBUILDING|GROUND|DIRECTIONIHORIZONTALIRAD!
Aul.xgsswwwmoumoo

"Damand 2 H \GIP\PROJOO40\spectra des
POINTSIN/AIBUILDING|GROUND|DIRECTIONIHORIZONTAL|RADI
AL DISTINA[ELEVATIONIS9S 00

Does capacity exceed demand? Yes



“Northern States Power Company - Prairie Island Nuciear Generating Plant | GIP Rc . Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status 1es

Sheet 2 of §
(1D 55300 ( Rev_0

Class 20 Instrumentation and Control Panels and Cabinets
[Buling ' ) [Room. Row/Col KA 4/2.8
rer. Model, Etc.

CAVEATS - BOUNDING SPECTRUM
(T&C/BS Caveat 1 - Earthquake Expenence Equipment Class. Yes
EC/BS Caveal 2 - Computers and Programmable Contro.ers Evaluated Separately. N/A
&C/BS Caveat 3 - Stnp Chant Recorders Evaluated. N/A
(T&C/BS Caveat 4 - Structural Adequate Yes
"T&C/BS Caveal 5 - Adjacent Cabinets or Paneis Bolted Together Yes
T&C/BS Caveat 0 - Drawers or Equipment on Slides Restrained. Yes
& ea’ / - Doors Secured. Yes
TAC/BS Caveal ® - Sufficient Slack and Flexibility of Attached Lines Yes
T&C/BS Caveat & - Adequate Anchorage Yes
T&C/BS Caveat 10 - Potential Chader of Essential Relays Evaluated. Yes
I&C/BS Caveat 11 - No Other Concerns. Yes
is the intent of all the caveats met for Bounding Spectrum? Yes
ANC «JRAGE
(7 The sizes and locations of anchors have been determined Rk Yes
2 Approprate equipment characteristics have been determined (mass, CG. natural freq., Yes
damping, center of rotation) 2
3 ihe type of anchorage 18 covered by the GIP Yes
4 The adequacy of the anchorage installation has been evaiuated (weld quality and length, Yes
nuts and washers_expansion anchor tightness etc)
§ Factors affecting anchorage capacity or margin of safety have been considered. embedment Yes
length, anchor spacing, free-edge distance, concrete strength/condition, and concrete
cracking
6_For bolted anchorages, any gaps under the base are less than 1/4_ Yes*
7. Factors affecting essentia! relays have been considered: gaps under t"e base, capacity Yes
| __reduction for expansion anchors
8 The base has adequate stiffness and the effect of prying action on anchors has been Yes
A _considered.
9 _The strength of the equipment base and the load path to the CG is adequaie Yes
10_The adequacy of embedded steel, grout pads or large concrete pads have been evaluated Yes
11 The anchorage capacity exceeds the demand Yes

Are anchorage requirements met? Yes



SCREENING EVALUATION WORK SHEET (SEWS) Status Yes
Sheet 3 of §
1D 55300 ( Rev. 0 Class 20_Instrumentation and Control Panels and Cabinets
- D1 0SL :
1UWE TURB ]ﬁoorh_g“.oo TRoom, Rew/Col KA 4/2 8
INTERACTION EFFECTS
1~ Soft targets are free from impact b nearby equipment or structures Yes
2 If the equipment contains sensitive relays, it is free from all impact by nearby equipment or Yes
structures.
3 Attached lines have adequate flexibility Yes
4 Overhead equipment or distribution systems are not likely 1o collapse. Yes
£ no other adverse concerns were found Yes
Is equipment free of interaction effects? Yes
1S EQUIPMENT SEISMICALLY ADEQUATE? Yes
COMMENTS

SRT. W Djordjevic (S8A) and G. Gore (NSP) -11/1/95

REF NF-38298-1C Rev. AH, NF-38312-5 Rev. C and NF-38313-1 Rev. HH

Anchorage -

The panel, 106" x 30" x 80" hign, is anchored to a 2' deep concrete pad by 12 - 1/2" J-Bolts (AB-51). Also, the
cabinet base i shimed 1.25" with no grout pad. Since the base is properly shimed, the intent of the 0.25" gap is
met, but the anchors wiil be subjected to some bending, hence, it is conservative to use the methodogy set forth in
EPRI TR-103960 ("Recommend Approaches for Resolving Anchorag2 Outliers”) to analyze the anchorage.

The attached anchorage evaluation use the methodology of EPRI TR-103960 to show that the cabinets are
adequately anchored

Evaluated by W Date:
- //,//r/ K

A j !r
} \1 b ¢ P (MG (g
Attachment: Pictures

Attachment: Anchorage Evaluation




Northern States Power Cémpuny - Prairie Island Nuclear Generating Plant
SCREENING EV/ LUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status Yes
Sheetd4 of &

IC 55300 (Rev. 0) | Class ' 20. Instrumentation and Control Panels and Cabinets

Nescription D1 DSL GEN ENG/GEN PANEL (EGP)

_Building - TURB — T Fioor EI. 685.00

| Room, Row/Col - KA 4/2 8

'jﬁawufacturer Mode! Etc 4

PICTURES

Fig.1. 55300

Fig.2: 55300 - Anchorage

e e e r—— e S @ = S v

A




SCREENING IVALUAW WORK SHEET (82WS)
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SCREENING EVALUATION WORK SHEET (SEWS) Status. Yos

2.000
—
-
C v 5,
o;—
P
LOG|
- .
0.100 e 1 111111 | RS
100 LOG Hl 100.00
. Capacity
File

POINT‘!WAI.U!LWOWDID‘R!CTDNWONZONT ALIRADI

"Bemand 2 HCIPPROJO0ADwpectra des

POINTS|N/AIBUILDING|GROUND|DIRECTION|HORIZONTALIRADI
AL CISTIN/AELEVATION|695 00

Does capacity exceed demand?

Yes




SCREENING EVALUATION WORK SHEET (SEWS) Siehs: Yoo

Is the intent of all the caveats met for Bounding Spectrum? Yes
ANCHORAGE
1 The sizes and locations of anchors have been determined Yes
7 Appropriate equipment characteristics have been determined (mass. TG, natural freq . Yes
damping center of rotation)
of anchorage 18 covered by the GIP Ves
wucy of the anchorage installation has been evaluated (weld quality and length, Yes
|__nuts and washers e sion anchor tightness, etc )
5 meﬁﬁz—i;mmmmdum have been consideied embedment Yes
length. anchor spacing, free-edge distance, concrete strength/condition, and concrete
crack
ifwb‘;%qumrmbmanmmmm Yes
7 Factors affecting essential relays have been considered gaps under the base capacity N/A
reduction for expansion anchors
8 The base has adequate stfiness and the effect of prying action on anchors has been Yes
considered
[ 8 The strengih of the equipment base and the 1oad path o the (:(5 1s adequate Yes
10_The adequacy of embedded steel_grout pads or large concrete pads have been evaluated N/A
11_The anchorage capacity exceeds the demand Yes
Are anchorage requirements met? Yes




SCREENING EVALUATION WORK SHEET (SEWS)

(TP Rev 1, Corrected, 2/14/02 |

Status: Yes
Sheet 3 of 4

Room Row/Col €8/ 1 NEAR 123 |

AIR COMPR

| et s e Sor ALy nedy saupmen oAt N

. impact by nearby equipment or N/A
structures

3 Attached lines have : Yes

: o systems are not likely (0 collapse Yes

concerns were found Yes

Is equipment free of interaction effects? Yes

1S EQUIPMENT SEISMICALLY ADEQUATE? Yes
COMMENTS

SR W Djordjevic (S&4) and G. Gore (NSP) -11/1/86.

This is @ wall mounted panel of dimension 26“Wx45"Hx8 "D and anchored on a R/C wall by 8 - 3/8" CEAs. The

panel was tug tested and judged to be OK. Photo F1-16

Date

Evaluated by

Attachment: Pictures

/, /{/7f'

RIALY




[“Northern States Powsr Company - Prairie isiand Nuclear Generating Plant | GIP Rev 2. Corrected, 2/14/02

SCREENING EVALUATION WORK SHEET (SEWS) | Status Yes
4‘ Sheet 4 of 4

(1D PNL 1.2 (Rev 0) [Class 14 Distibution Panels

Description AC DISTRIBUTION PANEL 132 Ao

| Buillding  TURE “|Floor EI. 69500 | Room, Row/Col E 8/6.1 NEAR 123
. RGO il ¢ L

} . —
Manufacturer, Model Et

PICTURES

PNL 132



SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes

Sheet 1 0f 4

[Class _14_Distribution Panels

Roem Row/iCol G180 |

SEISMIC CAPACITY VS DEMAND
) where 715.00
2 . Yes
3 { = ) Yes
4 wd ON'
5 on Response Spectrum
2.000
E >
0»
-
LOG| S
.
0.‘00.'. L lelljl i B W M i
1.00 LOG M2 100.00

gF

=
4
g

POINTS(N/AIBUILDING|GROUND|DIRECTIONIHORIZONTAL [RADI

A4 ITRUASL FVATIONO 00

POINTS|N/A[BUILDING|GROUNDIDIRE C TIONIHORIZONTALIRADI
AL DISTINAELEVATION}69S 00

Yes



SCREENING EVALUATION WORK SHEET (SEWS) m;:o
Sheet 2 of 4
r’Cliu 74 D.stibution Panels

or €I 715.00 [ Room_ Row/Col G180

Yes
Yes
Yes
N/A
Yes
Yes
N/A
Yes
Is the intent of all the caveats met for Bounding Spectrum? Yes
ANCHORAGE
1 The sizes and locations of anchors have been determined Yes
2 Appropriate equipment characterisiics have been determined (mass, CG, natural freq Yes
| damping, center of rotation)
3 The type of anchorage is covered by the GIP . Yes
4 The adequacy of the anchorage instaliation has been evaluated (weld quality and length, Yes
|__nuts and washers_expansion anchor tightness, etc)
6 Factors affecting anchdvage capacity of margin of safety have been considered embedment Yes
length, anchor spacing, free-edge distance, concrete strength/condition, and concrete
crack
8 For bolted a~chorages_any gaps under the base are less than 1/4 Yes
7 Factors affecting essential relays have been considered gaps under the base. capacity N/A
reduction for expansion anchors
he base has adequate stiffiness and the effect of prying action on anchors has been Yes
considered
W strength of the equipment base and the load path to the CG 1s adequate Yes
10_The adequacy of embedded steel. grout pads or large concrete pads have been evaluated NA
11_The anchorage capacity exceeds the damand Yes
Are anchorage requirements met? Yes
INTERACTION EFFECTS
ﬁEoﬁtuggctomhoﬁomomoctbymubyogmpfmmontmcmut Yes
2 I the equipment contains sensitive relays, it 1s free from all Impact by nearby equipment or N/A
structures
3 Attached lines have adequate flexibility Yes
"4 Overhead equipment or distribution systems are not likely to collapse Yes
5 No other adverse concerns were found Yes

Is equipment free of interaction effects? Yes



SCREENING EVALUATION WORK SHEET (SEWS) m’v:‘
0 [Class 14 Distribution Panels

[ Room, Row/Col G 180

COMMENTS

SRT W Djordjevic (S8A) and G. Ridder (WPS) - 6/23/64.

Anchorage

Panel is wall mounted The panel dimensions are: 20Wx36Mx6D Anchored by 4 - 1/2° CEA into R/C wall. Tug
tested and judged to be OK.

No seismic interactions
Evaluated by / Date
f /0 ¢ o

Attachment. Pictures




Northern States Power Company - Prairie island Nuciear Generating Plant |
I SCREENING EVALUATION WORK SHEET (SEWS)

l‘“rra “BNL 113 [Rev 0 )

["Description INSTR BUS Nl gg_yg_t__ﬁgal"uf 113
{am@gg R Floor

Manu!actu el Mdoé’ Etc

. - e —— 2 S e . S

PICTURES

| i
| PNL 113 |

L FloorEl 71500

_I_"._?I—a_n 14 Dnsl'ybuhc,n Panels

GIP Rev 2, Corrected, 2/14/02
! Status Yes
| Sheet 4 of 4

T_R(,f%m R('w(u»v_ () 1 8 0

|
"
=

#



SCREENING EVALUATION WORK SHEET (SEWS) Status: Yoo

2000
- ol
- s \
G-
-
LOG|
R et
o.‘oo”.f A 1 L 141111 1 o
1.00 T L
R C.P““’ ..... Demand
Record

POINTS|N/A|BUILDING|GROUND|DIRECTIONIHORIZONTAL|RADI
AL OISTIAELEVATION®08 0

POINTSIN/AIBUILDING|GROUND|DIRECTION|HORIZONTAL|RADI
AL DISTIN/AIELEVATION|68S 00

Yes



SCREENING EVALUATION WORK SHEET (SEWS) Status Yes

Sheet 2 of 4
: 0 Class 8 Wotor od and Vaives
# | [ Room. Row/Col _13/330
_Etc.
CAVEATS - BOUNDING SPECTRUM
MOV/B! 1~ Eanthe perience Equipment Class Yes
(MOV/BS Caveat 2 - Vaive Body Not of Cast iron )
MO/ 3.V Yo NOt 0 st lron N/A
MOV/BE Caveal 4 - Mounied on 1-inch Diameter Pipe Line or Greater N/A
MOV /B % . Vaive Operator Canti ath for Motor-Ox d Valves N/A
AR i~ Actuator and Yoke Not independently Braced Yes
MOV/B! 1 7 - Sufficient Slack and Flexibiiity of Attached Lines. Yes
MOV/BS Caveal 8 - No Other Concerns Yes
Is the intent of all the caveats met for Bounding Spectrum? Yes
INTERACTION EFFECTS
1_Soft targets are free from impact by nearby equipment o structures G G,
2 If the equipment contains sensitive rclays, it is free from all impact by nearby equipment or N/A
structures

[ 3 Attached lines have adequate flexibility Yes
"4 Overhead equipment or distribution systems are not likely 1o collapse Yes
5 No other adverse oongo_m were found Yes
Is equipment free of interaction effects? Yes
1S EQUIPMENT SEISMICALLY ADEQUATE? Yes
COMMENTS

SRT M McKeown (NSP) and G. Gore (NSP) - 10/23/956

Capacity

BSCav 2 Data was not available for this valve, but its body is not suspected to be cast iron

BSCav 445 This small solenoid valve is rigidly attached to a well supported steel structure which is made of
plates, angles and channels weilded together The soleniod was tug tested and judged seismically rugged by
SRT

Interaction
No potential interactions were observed.




SCREENING lVALUAY"lON WORK SHEET (SEWS) Status Yes
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["Northern States Power Company - Prairie isiand Nuciear Generating Plant | GIP Rev 2. Correctayd, 2/14/92

SCREENING EVALU'ATION WORK SHEET (SEWS) Status Yes
Sheet 4 of 4

(1D 8V 'T\_V“i?»?j‘_"'%;: R S T -j”@lass 3 Motor-Operated and S_cne_nﬂc_»d Ob@ﬁﬁadﬁ‘__ahes

Descrpicn UNIT 1 TRAIN A CHILL WTRIELE WTR T80L 5V
mss : 5']{\0! r" 749 00

T Room, Row/Col 13/330

Manufaciurer. Model Eic

PICTURES

|
|




0 Class © Molc ated and Vaives
Fioor €I 761 00 Room, Row/Col ON W SIDE WALL |
| G573
“Manufacturer Model Etc 3
SFISMIC C/ PACITY VS DEMAND
1 | Elevation where e receives seismic nput 766 00
2 lev below m%& = 665 00) N/A
. (est frequency = 0 00) N/A
_based on nding Spectrum
5 on W"Connmﬁvo Design Floor Response Spectra
2.000 "
- 'j‘ 4
G R \
- 4 \
LINK L5
! ‘\\
b . e
0.000 L ey 11111 ¢ Bireer O JJIlJJ T o B v AU B
0.20 LOG M2 100.00
___ Capacity ... Demand
% H a des nding Spectrum
des | ux
conm;.‘;wvmog:;srolggmecnomnomzoummu
Bemand 7| W GIFPRO JO0A0wpecira ds -
ConcretelELEVATION|766 00|DIRECTIONIHORIZONTALIMASS
| POINTS|20|RADIAL DIST]100
Does capacity exceed demand” Yes



Prairie Island Nuclear 'g Plant GiP Rev 2. Corrected, 2/14/02
f SCREENING EVALUATION WOR' T (SEWS) Status 2‘:"
10 §V-37022 ' Rev 0) !ﬁhu 8 Molor and Solenoid-Operated Valves
%% loor €I 761 00 Room, Row/Col ON W SIDE WALL |
GS&73
Manufacturer Model Etc
CAVEATS - BOUNDING SPECTRUM
"MOV/BS Caveat 1 - y Experience Equipment Class Yes
"MOV/BS Caveat 2 - Vaive Body Not of Cast Iron Yes
"MOV/BS Caveat 3 - Vaive Yoke Not of Cast Iron N/A
"MOV/BS Caveat 4 - Mounted on 1-inch Diameter Pipe Line o Greater NA
"MOV/BS Caveat & - Vaive Operator Cantilever Length for Motor-Operaled Valves N/A
% - Actuator and Yoke Not Independently Braced Yes
"MOV/BS Caveat 7 - Sufficient Siack and F lexibiiity of Attached Lines Yes
"MOV/BS Caveat 8 - No Other Concerns Yes
Is the intent of all the caveats met for Bound'ng Spectrum? Yes
INTERACTION EFFECTS
1 Soft targets are free from impact by nearby equipment cr structures Yes
2 If the equipment contains sensitive relays, it is free from all impact by nearby equipment or N/A
structures
3 Attached lines have adeyuate floxibility Yes
4 Overhead equipment or distribution systems are not likely to collapse Yes
5 No other adverse concerns were found Yes
Is equipment free of interaction effects? Yes
1S EQUIPMENT SEISMICALLY ADEQUATE? Yes
COMMENTS

SRT W Djordjevic (S&A) M McKeown (NSP) and G Ridder (WPS) - 5/26/94

Capaciiv vs Demand
The scismic demand exceeds the capacity at a low frequency. but it is acceptable because the SV unit is mounted
1o the concrete wall and the seismic demand is enveloped at and above the bullding frequency

Capacity
BSCav 2 Data was not available for this valve, but its body is not suspected to be cast iron
BSCav 485 The wall mounted SV unit was tug tested and judged acceptable




“—WW Tm.m
SCREENING EVALUATION WORK (SEWS) Status Yes
Shuet 3 of 4

Room Row/Col ON W SIDE WALL |
G673




Prairie Island Nuclear Generating Plant GiP Rev 2 Correcled, 2/14/02
SCREENING EVALUATION WORK SHEET (SEWS) :t:.t::‘vo:-‘
D SV-37022 (Rev 0) TClars 8 Motor-Operated and Solenoid-Operated Valves
Description 121 CONT RM HNDLR OA SPLY STM EXCL B SV SEC S
Bullding AUX Floor EI. - 761 00 Room. Row/Col ON W SIDE WALL
G673
“‘Manufacturer, Model Elc
PICTURES

Sv-37022




SCREENING EVALUATION WORK SHEET (SEWS)

"GIP Rev 2, Corected, 2/1402 |
Status Yes
Sheet 1 of 11

e 735 00
. Yes :
wency = 11.00) Yes
1
5 on Response Spectrum
2.000
S
-
3 >
-
o»-
-
LOG|
- 2 »
0.100 e L CVGIES Ry T G e | 1! A S T T
1.00 LOG Mz 100.00

Capacity ... Demand

L e L

POINTS|NAIBUILDING|GROUND|DIRECTION|HORIZONTALIRADI

(Bemand & | HGIPPROJO0A0wpecira des

AL DISTINAJELEVATION|69S 00
MASS

POINTSIN/AIBUILDING|GROUND|DIRECTIONIHORIZONTALRAL!
AL DISTIN/AIELEVATION|695 00

Does capacity exceed demand?

Yes



SCREENING EVALUATION WORK SHEET (SEWS) Status Yes

Is the intent of all the caveats met for Bounding Spectrum? Yes
ANCHORAGE
1 The sizes and locations of anchors have been determined Yes
7 Appropriate equipment characteristics have been determined (mass CG. natural freq Yes
damping. center of rotagion)
Tﬂozgdums%omoowndbymm Yes
he uacy anchorage installation hay been eval iated (weld quality and length, Yes
nuts and washers, expansion anchor tightness, etc )
& Factors affecting anchorage capacity of margin of safety have been considered embedment Yes'
length. an~hor spacing, free-edge distance, concrete “trangth/condition, and concrete
crack
6 For &d anchorages any gaps under the base are less than 1/4 Yes
actors aflecting essential relays have been considered gaps under the base, capacity N/A
reduction for expansion anchors. 2
base has adequate stiffiness ar.u (he effect of prying action on anchors has been Yes
considered
G The strengih of the equipment base and the load paih 1o the .G is adequate Yes
adequacy of embedded steel_grout pads or large concrete pads have been evaluated N/A
11_The anchorage capacity cxceeds the demand Yes
Are anchorage requirements met? Yes




SCREENING EVALUATION WORK SHEET (SEWS) Status Yes

INTERACTION EFFECTS
are free from impact by nearby equipment or structures Yes
equipment contains sensitive relays it is free from all impact by nearby equipment or N/A
structures.
"3 Altached lines have adequate Nex Ves
or n systems are not to 4 _Yes
cONCRrns were Yes
Is equipment free of interaction effects? Yes
1S EQUIPMENT SEISMICALLY ADEQUATE? Yes
COMMENTS

SRT W Djordjevic (S&8A) and G Ridder (WPS) - 5/23/64
REF NSP Dwg NF-38300-27 Rev M, NF.38315.9 Rev. 4, NF.38313.1 Rev. HH & NF-39750 Rev. §

Anchorage -

Connected in a 4-unit line-up of 1W1, 1W2, 181 and 182 Panels themselves are 80" tall, 22"/unit wide, and 30"
deep Each panel is anchored 10 a structural steel platform by 4 - 3/4" steel bolts inset 2" typ from corners

The platform is 17 high welded steel angle frame (MK-ICS-1, ref ) anchored to floor by a 5/8" J-bolt at each post
(AB-C8) The frame support all four units and consists of 4x3x3/8" angle around the perimeter and 8 - 4x4x3/8"
angle posts All cabinets are interconnected by internal bolting

According to GIP table C 1-1 and assuming the panels are 1/8" steel plate, the typical maximum mass per panel
is, 3x[2x(90x22 + 22x30 + 30x00) x 1/8/ 12*3) x 480 = 1140 Ibs per panel

Check support steel platform

From SEWS 14MR, each post can resist a horizontal load of 2 1 kips when analyzed as a 17" long cantilever
Since the platform has 8 legs, it can resist a horizontal seismic load of 8 x 2 1 = 16 8 kip, which is applied due to
# seismic acceleration of 16800 /(4 x 1140)= 368 G

Given the applied spectral acceleration of 0 349 G in each horizontal direction and the SRSS rule of combining
seismic loading, the platform's safety factor = 368 / (20 5x0349)= 75§

Since, the capacity of the /4" steel to steel bolting (4 per panel) is greater tha: the capacity of the 5/8" J-bolt
anchorage to concrete (total of 8 for the platform), the anchorage evaluation will consider the J-bolt anchorage
Also, the J-bolts are embedded 9 5" which is < 16D = 10" and according to GIP the J-bolts have no tensile
capacity, but there is an overturn moment, hence the anchorage analysis will consider a 1/2" J-bolt instead of 5/8",
thereby meeting the intent of this anchorage caveat

The attached anchorage evaluation show the J-bolts are adequate with a safety factor which is less than that of
the platform. therefore the anchorage safety factor is govern by the J-bolts



SCREENING EVALUATION WORK SHEET (SEWS) Status: Yo

A generic issue ' Praine Island with open S-hooks throughout plant for hung overhead florescent lights  This
shauld be dealt w *h on a plant-wide basis  Work Order #9510032 was initiated to crimp the S-hooks on overhead

i.h.m

Also, seismic ho sekeeping ir. control room was found to be adequate

Evaluated by M/ Date ”1‘,/"(
4‘4 @ /=10 95~

Attachment. ANCHOR R




: o Plant | GIP Rev 2, Corected, 2/14/82 |
SCREENING EVALUATION WORK SHEET (SEWS)

Response Spectrum SSE
Frequency GIP - Flexible
Percent Damping  GIP - § 00

e

“North - South | 0 149 peL
ool - Wesl 10340
Vertical 0 150

Angle (N-S Direction makes with the X Axis) 000
Combination Critera  SRSS

Weights .
Number of Weights 4
No t X Y r ]
1 114000 | 9000 12 500 62000 |
2 140 00 31000 | 12 500 62 000
3 1140 00 =63 000 12 500 82 000 |
1 1140 00 76000 | 12 500 62 000
Forces ;
Number of External Forces
Moments .
Number of External Moments ' 0
Allowables ;
Angher .
Number of Anchor types = 1
Tension | Shear |
Ultimate | Ultimate inter inter Bal |
No | Dia | Manufact Product Tension Shear Coeff Fact |
T 1 12 Other J-Bolt (90 6660 00 | 333000 100 030 1.00
deg)
grele

Uiumate Stress - 3000 00 psi
Re4uction Factor 0 85



“Northern States Power Company - Prairie Isiand Nuclear Generating Plant | GIP Rev o Corecled. 2/14/02
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes

Sheet 6 of 11

(10187 (Rev 0

[Class 20 Instrumentation and Control Panels and Cabinets

[ Build

AUX

1
[Floor EI__ 735 00 [ Room, Row/Col_Control Reom

“Model Eic

Yieid .

Allowable Stress = 30600 psi

Surfaces .
Number of Surfaces 1

Surface Onentation
Direction Direction Direction
Comp Comp Comp
No Nx Ny Nz
1 0 000 0 000 1.000

Geomaetry

Anghor .

Number of Anchors 8

Anchor Pattern for Surface # 1

[ L L]
o i &
Legend for Anchor Patterns
Anchor Bolts .

Concrete Lines .

Concrete Points !

Weld Lines !



SCREENING EVALUATION WORK SHEET (SEWS)

— Sheet 7 of 11

(GIP Rev 2, Corrected, 2/14/82
Status Yes

and Cabinets

T Room, Pow/Col Control Room

Anch x* Y r Surf
i —
o e 8 000 5000 0000 1 1
} , i 58 000 0000 | 0000 :

E B4000 | 0000 | 0000
" 1 84000 | 25250 0 000 i
% 1 56000 | 25.250 0 000 i
i i 26000 | 26250 0 000 1
9 1 "0 000 25 260 0,000 i
Concrete Lines .

# of elements per line 4
Number of Concrete Lines 0
Cuncrate Points .
Number of Concrete Points 8

= Y 2 Sud | Conc-Pt
No “Coord Coord Coord id Area
1 0 000 =0 000 0 000 1 36 000 |
§ 28 0u0 0 000 0000 1 36 000 |
3 56000 | 0000 0000 1 36 000
| "84 000 0 000 0.000 1 36 000
. 84 000 "26.250 0 000 i 36 000
8 56 000 | 25250 0 000 1 36 000
== . 26 000 25 250 0 000 1 36 000
- 0 000 25 250 0 000 1 36 000
Weld Lines .

# of elements per line 4
Number of Weid Lines - 0

Determination of Reduction Factors ;
Reduction Factc ‘nput for Anchor # 1

Adequately Installed  Yes
Embedment Length (27 25 in. Min Reqd. to achieve full capacity) = 9.50 in
Gap at Threaded Anchor - 0.00 in
Edge Distance - Edge 1 4 38 in

Crack Size 0000 in. - Cracks traverses thru Installation
Essential Relays in Cabinet  No
Adequate Equipment Base Strength and Structural Load Path  Yes
Embedment Steel and Pads Adequately Installed Yes



SCREENING EVALUATION WORK SHEET (SEWS) w:.m i
] Class 20 Instrumentation and Control Paneis and Cabinets

S ———————— S ——— . =]

T Room, Row/Col Control Room

Reduction Factor Input for Anchor # 2

Adequately Installed  Yes

Embedment Length (27 25 in. Min Reqd. to achieve full capacity) = 8 50 in.
Gap at Threaded Anchor - 0.00 in

Edge Distance - Edge 1 438 in.

Crack Size 0000 in - Cracks traverses thru Instaliation

Essential Relays in Cabinet No

Adequate Equipment L ase Strength and Structural Load Path Yes
Embedment Steel and Pads Ac.quately Insialled Yes

Reduction Factor Input for Anchor # 3

Adequately Installed Yes

Embedmert Length (27 25 in. Min Reqd to achieve full capacity) = 8 50 in
Gap at Threaded Anchor - 0.00 in

Edge Distance - Edge 1 . 433 in

Crack Size 0000 in - Cracks traverses thru Installation

Essential Relays in Cabinet No

Adequate Equipment [ase Strength and Structural Load Path - Yes
Embedment Steel and Pads Adequately Installed Yes

Reduction Factor Input foPAnchor # 4

Adequately Installed  Yes

Embedment Length (27 25 in. Min Reqd. to achieve full capacity) = 8 50 in
Gap at Threaded Anchor . 0.00 in

Edge Distance - Edge 1 4 38 in

Crack Size 0000 in - Cracks traverses thru Installation

Essential Relays in Cabinet  No

Adequate Equipment Base Strength and Structural Load Path  Yes
Embedment Steel and Pads Adequately Installed Yes

Reduction Factor Input for Anchor # 5

Adequately Installed  Yes

Embedment Length (27 25 in. Min Reqd. to achieve full capacity) = 9 50 in
Gap at Threaded Anchor : 0.00 in

Edge Distance - Edga 1. 438 in

Crack Size 0000 in. - Tracks traverses thru Installation

Essential Relays in Cabinet - No

Adequate Equipment Base Strength and Structural Load Path ' Yes
Embedment Steel and Pads Adequately Installed  Yes

Reduction Factor Input for Anchor # 6

Adequately Installed  Yes



SCREENING EVALUATION WORK SHEET (SEWS) Status Yes

: Sheet 9 of 11
m Cl:u 30 instrumentation and Control Panels and Cabinets

[ Filoor € 736 00 ““TRoom Row/Col Control Room

“Model Elc

Embedment Length (27 25 in. Min Reqd to achieve full capacity) = 8 50 in
Gap at Threaded Anchor U 00 in

Edge Distance - Edge 1 4 38 in.

Crack Size 0000 in - Cracks traverses thru Installation
Essential Relays in Cabinet No

Adequate Equipment Base Strength and Structural Load Path Yes
Embedment Steel and Pads Adequately Installed Ye:

Reduction Factor innut for Anchor # 7

Adequately Installed  Yes

Embedment Length | (27 25 in Min Peqd. to achieve full capacity) = 9 50 in
Gap at Threaded Anchor = 0.00 in

Edge Cistance - Edge 1 4 36 in

Crack Size 0000 in - Cracks traverses thru Installation

Essential Relays in Cabinet No

Adequate Equipment Base Strength and Structural Load Path Yes
Embedment Steel and Pads Adequately Installed Yes

Reduction Factor Input for Anchor # 8

Adequately Installed Yes

Embedment Lencth (27 25 in. Min Reqd. to achieve full capacity) = 8 50 in
Gap at Threaded Anchor=*0 00 in

Edge Distance - Edge 1 4 38 in

Crack Size 0000 in - Cracks traverses thru Installation

Essential Relays in Cabinet No

Adequate Equipment Base Strength and Structural Load Path Yes
Embedment Stey and Pads Adequately Installed Yes

Reduction Factors Data Current  Yes

Ane | Pal Pali/
No | 0 “Vall v AT TRN T RCTRG T RS “RF T RE T RR | #"P ) RN
b e m—nﬁ" 700 ] 100 | 043 1100110011 93 11001100 ] 100 ] 100 100 |
S0R398 | WA 1100 100 100|100 100100 0w) | 100700 100100 700 |
T ] T ] 206370 | WA ] 100100 043 ] 10C [ 100|100 093] 1001001 700 ] 100
W1 NA 1g To0 110011001 1001100 700170011 700 17100 ]
3 \ NA 700 [100] 043 10 100 ] 1001003 ]9 7001100110011
WA 7001100 1100110010 700 ] 090 | 700 ] 1 100 11
L NA 7001107 043 10011 1&"%‘7‘& 700 ] 1 700 ] 100 |
B8] WA [ T00 1001100 100100100 93] 100 100 10011001
§ 11 NA i Y00 1043 ] 100110071 593 170011001 100110011
WA 1700 700 ] 100 T30 10 [ T00 100 10110017
B WA | 100100 043 1001001 700 ] 100 ] 100 3
%‘ WA 170010011001 100]100] 100 750 1 1001 1001 T
[ NA 100 | D4 ] 100 ] 100 ] 100093100100 100" i
508308 ] WA 1100170011001 700110017 BT 100100 10017100717
1 1 ] 208370 | WA 700 100043 11 7001100100100 ] 100 100 100 100 |
RO WA 1T 100 1 601 ToC T 00 100 100 100100 100 1m0 100




SCREENING EVALUATION WORK SHEET (SEWS)

"GIP Rev 2, Comected, 2/14/02
Status Yes
Sheet 10 of 11

m. ) Ch‘u 30 Instrumentation and Control Panels and Cabinets
ﬁ- , TFioor €I 736 00 [ Room. Row/iCol _ Gontrol Room |
“Wodel. Efc

= Reduction Factor Not Used

uacy

- actor
= Reduction F actor for Embedment

= Reduction Factor o Gap al Anchors

" Reduction Factor for S

= Reduction Factor for Edge Distar.ce
-iﬁm?m«ﬂ%ﬁ'ﬂw

s Reduction Factor for Goncrete Cracks

= Raduction Factor for Essential Relays

= Reduction Facicr for Base Stifiness and Prying Action

= Reduction F actor for Base St and Lrad Path

i’d#ﬁﬂﬁdﬂdﬁ;ﬁ* *

= Reduction Factor for Embed Steel and Pads

;

A

Results .

Analysis Performed = Yes

Type of Analysis Regular
pectral Accelerations (G's) |
No N-S EW Vert-al Safety Factor |
i 0 349 0140 0 060 h—;;—
2 -0 340 0140 20 060 8483
3 0 340 0 140 0 060
4 0 349 7140 -0 060 8483 |
5 0 948 D 140 0 060 m;'
[ -0 340 0 140 -0.060 840
- 0 349 " D140 0 089 8407 |
5 | 0 349 0140 0 060 7607
9 0 140 0 349 0 060 3208
10 0140 0. 349 0 060 7426
1 0 140 -0 340 0 080 3106
12 0140 0,349 -0 080 3440
13 20 140 0340 0 060 3206
4 0 140 0 349 0060 1426
i 0 140 0 340 -0.060 3440
76 20 140 -0 349 0 060 3106
™17 0140 0 140 0150 8703
16 0140 0 140 20 150 10 566




" Northern States Fower

.

Company
SCREENING EVALUATION WORK SHEET (SEWE)

Minimum Safety Factor . 3 106

The anchorage can withstand 3 196 times greater seismic demand

Status: Yes
Sheet 11 of 11
- Panels and Cabinets
FBuldng AUX TFloor Bl 73656 TReom RowCa Convo Koo
| LW'E:
i E= E=lEE R
3110140 0140 0,150 8703 |
M 0740 | 0180 ] 10882




“Northern States Power Company - Prairie isiand Nuciear Generating Plant | GIP Rev 2, Corrected, 2/14/02
SCREEN!NG EVALUATION WORK SHEET (SEWS) Status: Yes

Class 20 instrumentation and Control Panels and Gabinets

Sheet 1 of 4
(1D_2R1 (Rev 0

TAUX T Fioor EI_ 735 00 T Ruom, Row/Col _Control Room

" Model, Etc__
SEISMIC CAPACITY vS DEMAND
1 | Elevation where equipment receives seismic Input 735,00
2| Elevation of seismic input below about 40’ from grade (grade = 695 00) Yes
3 quipment has fundamental above about 8 Hz (est frequency = 11.00) Yes
4 | Capacity based on | 1.00 * Bounding Spectrum
® | Demend based on | 100 * Design Basis Ground Response Spectrum
2.000
- o ~
Gb—
r—
LOG
=
b B e
0.100 pt 1 1 OS] el R 1[ B S R R D T
1.00 LOG Hz 160.00
CADMRY Demand
File Record

Capacity H des ' L Spect
e repecadn -

POINTS|N/A|BUILDING|GROUND|DIRECTION|HORIZONTAL|RADI
AL DISTIN/AJELEVATIONI69S 00

"Demand 2 H\GIFPROJuU apectra des MASS
POINTSIN/A|BUILDING|GROUNDIDIRECTION|HORIZONTALIRAD!
AL DIST|N/AIELEVATIONI6SS 00

Does capacity exceed demand”? Yes



& Northern States Power Company - Prairie isiand Nuclear Generating Plant | GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SIIEET (SEWS) Status Yes
: Sheet 2 of 4
1D_2R1(Rev_0 E [Class_20_instrumenttion and Control Panels and Cabinets
Description K 2R1
[Building AUX _ [ Fioor EI__ 736 00 [ Room, Row/Col _ Control Room
urer, Miodel, Efc.
CAVEATS - BOUNDING SPECTRUM
(T&C/BS Caveat 1 - Earthquake Experience Equipt. ent Class. < famslie Yes
I&C/BS Caveat 2 - Computers and ;rog_r_a_gmbh Controliers Evaluated Sep reely N/A
[T&C/BS Caveat 3 - Strip Chant Recorders Evaluated i N/A
I&C/BS Caveat 4 - Structural Adequate Yes
(T&C/BS Caveal 5 - Adjacent Cabinets or Panels Bolted Together Yes
T&C/BS Caveat 6 - Drawers or Equipment on Slides Restrained ' Yes
(T&C/BS Caveal 7 - Doors Secured. Yes
I&C/BS Caveat 8 - Sufficient Slack and Flexibiity of Attached Lines. Yes
[&C/BS Caveat 0 - Adequate : = i Yes
1*7 38 Caveat 10 - Potential Chatter 5 Essential Relays Evaluated N/A
J&C/BS Caveat 11 - No Other Goncerns Yes |
1$ the intent of all the caveats met for Bounding Spectrum? Yes
ANCHORAGE
1 The sizes and lo...ons of anchors have been determined Yes
2 Appropniate equipment charactenistics have been determined (mass, CG, natural freq., Yes
damping, center of rotation). &
3 The type of anchorage s covered by the GIP Yes
4 The adequacy of the anchorage installation has been evaluated (weid quality and length, Yes
nuts and washers, expansion anchor tightness, etc.)
5 Factors affecting anchorage capacity o* margin of safety have heen considered: embedment Yes*
leng*h anchor spacing, free-edge distance, concrete strength/condition, and concrete
[\ 7277  denchorages. any gaps under the base are less than 1/4 Yes
1 tooow affecting essential relays have been considered: gaps under the base, capacity N/A
rew. on for expansion anchors i
8 The base has adequate stiffness and the effect of prying action on anchors has been Yes
considered
9 The strength of the equipment base and the load path to the CG is adequate Yes
10_The adequacy of embedded steel, grout pads or large concrete pads have been evaluated N/A
11_The anchorage capacity exceeds the demand Yes

Are anchorage requirements met? Yes




“Northern States Power Company - Prairie isiand Nuciear Generating Plant | GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status Yes
Sheet 3 of 4
D 2R1 Rev. 0 Class 20 Instrumentation and Control Panels and Cabinets
an - -R1
%AU'( T Fioor EI 735.00 TRoom, Row/Col _Gontrol Room
Manufacture _Model. Etc
INTERACTION EFFECTS
1_Soft targets are free from impact by nearby equipment or structures. Yes |
2 If the equipment contains sensitive relays, it is free from all impact by nearby equipment or N/A
structures.
3 Attached lines have adequate flexibility Yus
4 Overhead €3uipment or distrihution systems are not likely to collapse Yes
5 No other adverse concerns were found Yes
Is equipment free of ‘nteraction effects? Yes
15 EQUIPMENT SEISMICALLY ADEQUATE? Yes
COMMENTS

SRT: F Stille (S&A) and G. Gore (NSP) - 8/23/95
REF. NSP Dwg NF-38300-27 Rev. H, NF-38315-9 Rev. H, NF-38313-1 Rev. HH & NF-38750 Rev. S

Anchorage "

Connected in a 4-unit line-up of 2Y1, 2Y2, 2R1 and 2R2. The panels themselves are 90" tall, 22"/unit wide, and
30" deep Each panel is ancnored to a structural steel platform by 4 bolts, one per comner

The platform is 17" high welded steel angle frame (MK-ICS-1, ref ) anchored to floor by a 5/8" J-bolt at each post
(AB-C8) The frame supporpall four units and consists of 4x3x3/8" angle around the perimeter and 8 - 4x4x3/8"
angle posts All cabinets are interconnected by internai bolting

This line-up is the same as the line-up which contains panel 1B1, therefore for additional notes and anchorage
evaluation see the SEWS for 1B1. Also, for photos see the SEWS for 2R2.

Seismic Interaction

There is a generic issue at Prairie Island with open S-hooks throughout plant for hung overhead florescent lights
This should be deait with on a plant- vide basis. Work Order #9510032 was initiated to crimp the S-hooks on
overhead light fixtures

Also, there is a fire extinguisher on a small shallow hook in close proximity to units, but it is far enough from unit
2R 1 to be of no consequence.

Evaluated by Date:

_ZalB A L% =
/dd )Q.VW’ HTI (3]

- O

‘v\




[“Northern States Power Company - Prairie isiand Nuclear Generating Plant | GIP Rev 2, Corrected, 2/14/02
SCREENING EVALUATION WORK SHEET (SEWS) Status' Yes
Sheet 4 of 4

"5 3RT(Rev 0 Class 20 Instrumentation and Gontrol Panels and Cabinets

v 1
"Building  AUX T Fioor EI._ 735.00 TRoom. Row/Col Gontrol R
'ﬂﬂmm.m.ﬁ.: = =




" Northern States Power Company - Prairie island Nuciear Generating Plant
SCREENING EVALUATION WORK SHEET '‘SEWS)

GIP Rev 2. Corrected, 2/14/92
Status' Yes
Sheet 1 of 12

[Class § Horizontal Pumps

AL

%’m T Floor €1 605 00 T Room, Row/Col H.5/6 6
Model Etc
SEISMIC CAPACITY VS DEMAND
1 ation where eyuipment receives seismic Input 695 00
2| Elevation of seismi: input below about 40' from grade = 695 00) Yes
3 | Equipment has fundamonul above about 8 Hz (est frequency = 33 00) Yes
“ based on fgu
§ | Demand based on 100 M i Ground Response Spectrum
2.000
C *
G b
LOG|
- 2 e
o“oo @ 1 l l J 1 ‘ l Ll ------------ l .......... l. e -I..—-l-»-.;- .l.. l l
1.00 LOG Hz 100.00
e . Demand
- TFlie record
apacity H des Labe Bouwng Spectrum
Demand | o % des m.i%
POINTSIN/AIBUILDING|GROUND|DIREC TIONJHORIZONTALIRAD!
AL DISTIN/AJELEVATION|69% 00
"Demand 2 H \GIP\PRO.J0040\spectra des WASS
POIN™SIN/A|BUILDING|GROUND|DIREC TIONJHORIZONTALIRAD!
AL DISTIN/AIELEVATION|895 00
Does capacity exceed demand? Yes

% B




SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 2 of 12

Northern States Power Company - Prairie Isiand Nuciear Generating Plant | GIP Rev 2, Corracted, 2/14/92

1D 145-041 ( Rev. 0 [Class 5 Honzontal Pumps
iption . 11 U
| 'ﬂﬁﬁmggwx [ Fioor €I 695.00 T Room, Row/Gol H 5/6.6

rer. Model, Efc__
CAVEATS - BOUNDING SPECTRUM
%::t 1 - Earthquake Expenence Equipment Class. Yes
H {2 - Driver and Pump on Rigid Skid. Yes
H 3 - Thrust Bearings mi#ixiowmcuom. Yes
HP/BS Caveal 4 - “heck of Long Unsupported Piping Ves
b eal 5 - Base Vibration Isolation System ?mma. N/A
HP/BS Caveat 6 - Sufficient Slack and Flexibility of Attached Lines. Yes
HP/BS Caveat 7 - Adequate Anc Yes
"HP/BS Caveat 8 - Potential Chatter o, Emmial Relays Evaluated N/A
"HP/BS Caveat § - No Other Goncerns Yes
Is the intent of all the caveats met for Bounding Spectrum? Yes
ANCHORAGE
1_The sizes and locations of anchors have been determined. Yes
2 Appropriate equipment charactenstics have been determined (mass, CG, natural req . Yes
‘ dl'.g_gom center of rotation) el
{3 type of anchorage is covered by the GIP. Yes
"4 The adequacy of the anchorage installation has been evaluated (weld quality and length, Yes
nuts and washers_expansion anchor tightress, etc )
5 Factors affecting anchorage capacity or margin of safety have been considered: embedment Yes*
length. anchor spacing, free-ecdge distance, concrete strength/condition, and concrete
cracki
6 For bonfo:‘_anchomgu, any gaps under the base are less than 1/4 Yes
"7 Factors affecting essential relays have been considered gaps under the base, ~apacity N/A
| _reduction for expansion anchors
8 The base has adequate stifiness and the effect of prying action on anchors has been Yes
‘F‘jc%":mm
9 strength o\ the equipment base and the load path to the CG is adequate. Yes
10_The adequacy of embedded steel. grout pads or large concrete pads have been evaluated Yes
11_The anchorage capacity exceeds the demand. Yes
Are anchorage requirements met? Yes
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D 145-041 ( Rev. 0 [Class 5 Honzontal Pumps
Besergion ~1 S OB
[Building ~ AUX T Fioor EI_ 695 00 [Room, how/Col_H 5/6 6
rer, Model, Eic
INTERACTION EFFECTS
1_Soft targets are free from impact by nearby equipment or structures. Yes
2 If the equipment contains sensitive relays, it is free from all impact by nearby equipment or N/A
structures
3 Attached lines have avequate flexibility. Yes
4 Overhead equipment or distribution systems are not likely to collapse. Yes
5 No other adverse concerns were found. Yes
Is equipment free of interaction effects? Yes
1S EQUIPMENT SEISMICALLY ADEQUATE? Yes
COMMENTS

SRT W Djordjevic (S&A) and G. Ridder (WPS) - 5/26/94.

REF Ajax Dwg No. 2553 (NSP Dwg. X-HIAW-1-49, Rev. A ), Pioneer Dwgs: NF-38313-1HH, NF-38308-1, NF-
18308-2

.
Anchorage
The charging pump is anchored onto a concrete pad (4'-8" wide x 13'-0" long x 26" high) by 8 - 1-1/8" J-Bolts (4
per side). The pad is dowelled into the conciete foundation slab which is at elevation 673'-0". The motor unit is
anchored by shear blocks instead of alignment pins which is judged to be acceptable. The pump assembly
weights are, Pump 4700 #, Vari Drive 3225 #, Motor 500#, and skid 1200#

The J-bolt have an edge distance of 3-1/4" which is less than the minimum allowable distance of 4 §" (4D),
however the anchor analysis conservatively uses a smaller J-bolt (3/4") thereby meeting the intent of the ttis
caveat

This Anchor analysis used an enveloping set of Suction and Discharge Nozzle loads which were tabulated (see
attachment) This analysis is conservative and demonstrates that the anchorage meets the intent of the GIP. The
weights used in the anchor analysis are, Pump 4700 #, Vari Drive 3225 #, Motor 500#, and skid 1200#.

Evaluated by W Date:
ik s
/;,//-s»-/ 7&4 Y-/~ 95
Attachment. Pictures <f—

Attachment: Nozzie Load Summary
Attachmeant: ANCHOR Report
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i SCREENING EVALUATION WORK SHEET (SEWS) ; Status Yes

| B et | Sheet 4 of 12 ]
1D 145041 ( Rev. 0) | Class 5 Horizontal Pumps |
Description 11 CHG PUMP

;E%“_Q-nld_mi AUX | Floor El. : 69500 I | Room, Row/Col - H.5/6 6 :
Mgf\u?acturer Model _g!c : L : N
PICTURES

Fig.1' Charging Pump (145-041) Fig 2: Charging Pump (145-041) Detail

B

|
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mmm Model, Eic.

Mo e e Megnle Lano s mpnt whe
e Anermcn Alyrea (Po\q 1)
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("Northern States Power Company - Prairie island Nuclear

GIP Rev 2, Corrected, 2/14/92

SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 6 of 12
[Class 5 Horizontal Pumps
[Fioor £ 685 00 [Room, Row/Col H 5/66
Earthquake ;
Response Spectrum SSE
Frequency ' GIP - Rigid
Percent Damping : GIP - §.00
Spectral Values s
Direction Acceleration ('s)
North - South | 0225
East - West 0225
Vertical 0.150
Angle (N-S Direction makes with the X Axis) . 000
Combination Criteria : SRSS
Weights ©
Number of Weights = 4
No Weight X Y Z
1 3225 00 130.000 33.000 50 000
2 500.00 24 500 18.250 23 500
3 120000 | 75500 25.750 _ 4000
4 4700 00 60.000 16 000 47 000
Forces .
Number of External Forces : 2
No " Fx j ﬁ X Y Z
1 | 232E+002 | 372E+002 | -2 03E+002 |  145.000 26.000 50.000
2 | 4BBE+002 | 287E+002 | 7 43E+002 145 000 42 500 50.000
Moments :
Number of External Moments . 2
No Mx My Mz
1 1 15E+003 | 782E+003 | 143E+004
2 | -5 78E+003 | 340E+004 | 2 13E+004
Allowables .
Anchor .

Number of Anchor types . 1



GIP Rev 2, Corrected, 2/14/82
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Northern States Power Company - Prairie isiand Nuciear Generating Plant
SCREENING EVALUATION WORK SHEET (SEWS)

[Class 5 _Horzontal Pumps

m;.oi
%9

Building  AUX TFioor EI_ 695 00 T Room, Row/Col H 5/6 6
Manufacturer, Model Efc
Tension Shear
Ultimate | Ulimate inter inter Saf
No | Dia | Manufact Product Tension Shear Coeff Coefi | Fact
1 | 94 “J-Bolt (90 7510.00 1.00 0.30 1.00
deg) 15030.00
Concrete .
Ultimate Stress - 3000.00 psi
Reduction Factor : 0.85
Weld .
Allowable Stress = 30600 psi
Surfaces .
Number of Surfaces 1
Surface Orientation o
Direction Direction Direcuon
Comp Comp Comp
No Nx Ny Nz
1 0.000 0 000 1.000

.

Anchor Pattern for Surface # 1

Legend for Anchor Patterns
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[Class 5 Horizontal Pumps

(1D 14&641 (Rev
R
AUX

" Floor £l 695 00 [ Room, Row/Col  H.5/6 6
rer, Model Etc
Anchor Bolts : -
Concrete Lines : -
Concrete Points : -
Weld Lines :
Geometry .
Anchor .
Number of Anchors &
T Anch X Y X Surf
No Id Coord Coord Coord Id
1 1 24 500 1.063 0.000 1
2 1 59 000 1.063 0.000 1
3 1 94 000 1.063 0.000 1
4 1 129 000 10863 0.000 1
5 1 129 006~ 50 437 0.000 1
6 1 94 000 50437 0.000 1
7 1 59 000 50 437 0.000 1
A 1 24 500 50437 0 000 1
Congrete Lines .
# of elements per line 5
Number of Concrete Lines 4
N Stan Start Start End End —_End Sf Line
No | X-Cood Y-Coord Z-Coord X-Coord Y-Coord Z-Coord id Width
1 0.000 1.500 0.000 151 000 1 50V 0.000 1 3.000
2 0.000 50 000 0 000 151 000 50 000 0.000 1 3.000
3 1.500 3.000 0.000 1,500 48 500 0.000 1 3.000
4 149 500 3 000 0.000 148 500 48 500 0.000 1 3.000
Congrete Poirts .

Number of Concrete Points 0

Weld Lines .
# of elements per line 5
Number of Weid Lines ' 0

Determination of Reduction Factors




“Northern States Power Company - Prairie Iaia..d Nuciear Generating Plant | GIP Rev 2, Corrected, 2/14/02
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 9 of 12

5 145-641(5 E - “[Class 5. Horizon.al Pumps
U

"5und Aux T Floor EI_ 685 00 [Room, Row/Col  H 5/6 6

“Model, Elc_

Reduction Factor 'nput for Anchor # 1

Adequately Instailled Yes

Embedment Length (40 €58 in. Min Reqd. to achieve full capacity) =22.00 in.
Gap at Threaded Anchor . 0.13in.

Edge Distance - Edge 1 325in

Crack Size . 0000 in. - Cracks raverses thru Installation

Essential Relays in Cabinet - No

Adequate Equipment Bace Strength and Structural Load Path - Yes
Embedment Steel and Fads Adequately Installed | Not Applicable

Reduction Facior input for Anchor # 2

Adequately Instaied ' Yes

Embedment Length (40 88 in. Min Reqd. to achieve full capacity) =22.00 in.
Gap at Threzded Anchor : 0.13in.

Edge Distance - Edge 1. 325in

Crack Size 000U in - Cracks traverses thru Installation

Essential Reiays in Cabinet | No

Adequate Equipment Base Strength and Structural Load Path ' Yes
Embedment Steel and Pads Adequately Installed | Not Applicable

Reduction Factor Input for Anchor # 3

Adequately Installed = Yes

Embedment Length - (40 88 in. Min Reqd. to achieve full capacity) '=22.00 in
Gap at Threaded Anchor : 0.13 in.

Edge Distance - Edge 1= 3.25 in.

Crack Size  0.000 in. - Cracks traverses thru Installation

Essential Relays in Cabinet : No

Adequate Equipment Base Strength and Structural Load Path - Yes
Embedment Steel and Pads Adequately Installed | Not Applicable

Reduction Factor Input for Anchor # 4

Adequately Installed ' Yes

Embedment Length - (40 88 in. Min Reqd. to achieve full capacity) :=22.00 in.
Gap at Threaded Anchor . 0.13in

Edge Distance - Edge 1: 3.25in

Crack Size . 0000 in. - Cracks traverses thru Installation

Essential Relays in Cabinet | No

Adequate Equipment Base Strength and Structural Load Path = Yes
Embedment Steel and Pads Adequately Installed | Not Applicable

Reduction Factor ‘nput for Anchor # 5

Adequately Installod * Yes
Embedment Length (40 88 in. Min Reqd. to achieve full capacity) =22.00 in
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(1D 145-041 ( Rev. O‘ “[Class & Horzontal Pumps
9%
ing  AUX | Fioor €I 685 00 [ Room. Row/Col H 6/6 6
rer, Model, Etc

Gap at Threaded Anchor 013 in.

Edge Distance - Edge 1= 325in

Crack Sze 0000 in - Cracks traverses thru Installation
Essential Relays in Cabinet No

Adequate Equipment Base Strength and Structural Load Path - Yes
Embedment Steel and Pads Adequately Installed = Not Applicable

Reduction Factor Input for Anchor # 6

Adequately Installed  Yes

Embedment Length : (40.88 in. Min Reqd. to achieve full capacity) =22.00 in.
Gap at Threaded Anchor - 013 in.

Edge Distance - Edge 1= 3.25in

Crack Size . 0000 in - Cracks traverses (hru Installation

Essential Relays in Cabinet - No

Adequate Equipment Base Strength and Structural Load Path - Yes
Embedment Steei and Pads Adequately Installed - Not Appt.cable

Reduction Factor Input for Anchor # 7

Adequately Instal'ed ' Yes

Embedment Length ' (40.88 in. Min Reqd to achieve full capacity) :=22.00 in.
Gap at Threaded Anchor = 0.13 in.

Edge Distance - Edge T° 3.25 in

Crack Size - 0.000 in. - Cracks traverses thru Installation

Essential Relays in Cabinet - No

Adequate Equipment Base Strength and Structural Load Path - Yes
Embedment Steel and Pads Adequately Installed Not Applicable

Reduction Factor Input for Anchor # 8

Adequately Installed - Yes

Embedment Length - (40 88 in. Min Reqd. to achieve full capacity) =22.00 in
Gap at Threaded Anchor - 013 in

Edge Distance - Edge 1 325 in

Crack Size 0.000 in. - Cracks traverses thru Installation

Essential Relays in Cabinet No

Adequate Equipinent Base Strength and Structural Load Path - Yes
Embedment Steei and Pads Adequately Installed - Not Applicabie

Reduction Factors Data Current ' Yes

Anc Pai Pailr/
No Vail Vailr RT | RN | AL | RG | "RE | RC RP T RE T R
1 5126 94 N/A 100 [ 100 [ 060 | 100 | 100|062 | 083 | 100 ] 10 | 100 | 100 1.00
1710 34 NA 100 | 100 | 100100100025 | 093] 100 100 ] 100 100 1.00
2 5126 94 N/A 100 [ 100 {060 [ 1001000620063 100 100 100 1001 100
1710 34 NA 100 [ 100 [ 100 [ 100 | 100 025|003 | 100 1001 100 ] 1001 100
3 5126 94 N/A 100 | 100 [C6C [ 100 100|062 |093 ] 100 100] 1001 1001 100
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(10145041 (Tav_0 [ Class 5 Horizontal Pumps i

: H
T Floor EI. 695 00 [Room RowiCol H6886

Mooe., £z =
1710 34 WA ] 100]100]100]100] 1. . §3 ] 100 ] 100 ] 1.00] .00

) i 5126 04 NA 700 TE‘WWFWW%WWW 1700100 100
171034 | NA _}%www—m 093 | 100 ] 100 ] 1.00 | 1.00 |

5 | 1 512694 | NA | 700 ] 060 | 100 | 100 | 062 | 093 | 100 ] 170 | 100 | 1.00 |
1710 34 N/A D0 | 100 ] 100] 100 100025083 | 100 100 1.00 | 1.00

S S L0 S S I I L I L K N N N AR
71034 ] WA 170011001100 100] 1001025003 100]100] 100 100

7171 Ei26e4a | WA 100 ] 100080 100 1.00 W“Tg 700 | 100100 1,00
1710 34 NA 700 ] 100 ] 100] 100 ] 100 ] 025 0. 700 | 1 100 | 1.00

Y 3 5126 04 WA 700 | 100 060 ] 100 1. . 93 1100117 110011
17,034 WA 700 1100100110011 25 1003 ] 100 ] 100 ] 100 ] 100

N/A = Not Applicable

Pall | = Allowa%ﬁu“ without Reduced Inspection

Vail | = Allowable Shear without Reduced Inpection

Pailr | = Allowable Pull with Reduced Inspection

Valir | = Allowable Shear with Reduced Insnection

y = Outlier

X = Reduction Factor Not Used

RT | = Reduction Factor for Type of A

RN | = Reduction Factor for Installation Adequacy

"RL__| = Reduction Factor for Embedment

[RG | = Reduction Factor for Gap at Anchors

RS | = Reduction Factor for Spacing

RE__| = Reduction Facto, for Edge Distance

RF___| = Reduction Factor for Concrete Strength

RC__| = Reduction Factor for Goncrete Gracks

"RR__| = Reduction Factor for Essential Relays

(RP__| = leduction Factor for Base Stifiness and Prying Action

| RB = Reduction Factor for Base Strength and Load Path

KM | = Reduction Factor for Embed. Steel and Pads

Analysis Results .
Analysis Performed ' Yes

Type of Analysis . Regular

Spectral Accelerations (G's) -

No N-S E-W Vertical Safety "actor
1 0.225 0.090 0.060 5.283

2 -0 225 -0 090 -0.060 5436

3 -0.225 0.090 0.060 5121

4 0.225 -0.090 -0.060 5621

) 0225 -0.090 0.060 5510

(6 0225 0.090 -0.060 5219

7 0225 0.0890 -0.060 5405

8 -0.225 -0.090 0.060 5375
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U 145-041 ( Rev. 0 | TClass 5 Horizontal Pumps
g : Eé; [ Floor EI 695 00 T Room, Row/Col  H.5/6 6
“Model, Etc.
o E 0 090 0.225 0060 4677
10 00 1 I8 I w
11 0.090 -0.225 0 060 5157
12 -0.000 0225 20060 4 826
13 0 000 0.225 0.060 4603
14 0 090 0225 -0 060 :
15 0,080 0.225 -0.060 274l
16 -0.000 20225 0 060 5003
1 0.000 0 090 0.150 B 382
18 -0.000 0000 0150 11.201
1% 0 090 0 090 20150 0834
20 -0 090 -0 080 0.150 9 542
21 -0 090 0.090 0150 8454
22 0.090 -0 090 20 150 11 501
29 0 000 -0.090 0 150 9643
24 -0 090 0.000 20 150 6 769

Minimum Safety Factor . 4577

The anchorage can withstand 4. 577 times greater seismic demand

.
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TClass 5 Horzontal Pumps
TFioor £ 695 00 T Room, Row/Col F.5/8 3

{ receves seismic 695 00

grade (grade = .00) Yes

has fundamental frequency above about 8 Hz (est. frequency = 33 00) Yes

2.000
—
. > N
GH \
LOG|
W eI e
0100, : | 3 GPEE i B B 79 l ...... TR SR AT
1.00 LOG Hz 100.00
Capacity ... Demand
- File Record
apacity H des nd w
Demand 1 H:m‘.m %‘M 4
POINTS|N/A|BUILDINGIGROUNDIDIRECTION|HORIZONTAL|RADI
AL DISTIN/AIELEVATION|695 00
“Demanad 2 H\GIPPROJO0A0 spectra des MASS
POINTSIN/A|BUILDING|GROUND|DIRECTIONIHORIZONTAL|RADI
AL DISTIN/AIELEVATION|695 00

Does capacity exceed demand?

Yes
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. . Sheet 2 of 11
1D 145-201 ( Rev. 0 | Class 5 Horzontal Pumps
Bessrvion T TS NI
%’mﬂ [ Fioor €I 605 00 “| Room. Row/Col F 5/8 3
rer, Model, Elc.
CAVEATS - BOUNDING SPECTRUM
"HP/BS Caveat 1 - Earthquake Expenence Equipment Class. o Yes
= veat 2 - Oriver and Purp on RIgid Skid. Yes
H aveal 3 - Thrust Bearings in Both Axial Directions. Yes
"HP/BS Caveat 4 - Check of Long Unsupported Piping Yes
HP/BS Caveat 5 - Base \bration Isolation System Checked. Yes
HP/BS Caveat 6 - Sufficient Siack and Flexibility of Attached Lires. Yes
at 7 - Adequate Anch Yes
H eat 8 - Potential ém«m%mnw‘h‘mﬁﬁmum N/A
19 - No Other Concerns. Yes
Is the intent of all the caveats met for Bounding Spectrum? Yes
ANCHORAGE
[ The sizes and locations of anchors have been determined. Yes
2 Appropniate equipment charactenstics have been determined (mass, CG, natural freq, Yes
|__damping center of rotation). B
3 The type of anchorage is covered by the GIP Yes
"4 The adequacy of the anchorage installation has been evaluated (weid quality and length, Yes
nuts and washers, expBhsion anchor tightness, etc )
§ Factors affecting anchorage capacity or margin of safety have been considered: embedment Yes*
length, anchor spacing, free-edge distance, concrete strength/condition, and concrete
crackin
6 For bol%ﬁd_anchongu‘ any gaps under the base are less than 1/4 Yes
7. Factors affecting essential relays have been considered gaps under the base, capacity N/A
reduction for expansion anchors
& The base has adequate stiffness and the effect of prying action on anchors has been Yes
considered
9 The strength of the equipment base and the load path to *he CG Is adequate. Yes
10 T_'ho adequacy of embedded steel,_grout pads or large concrete pads have been evaluated Yes
11_The anchorage capacity exceeds the demand. Yes
Are anchorage requirements met? Yes
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“Model, Eic
INTERACTION EFFECTS
[ 1_Soft targets are free from impact by nearby equipment or structures. Yes
2. If the equipment contains sensitive relays, it is free from all impact by nearby eq. ipment or N/A
structures
3 "Aftached ines have adequate flexibility Yes
"4 Overhead equipment of distribution systems are not iikely to collapse. Yes
§ No other adverse concerns were found. Yes
Is equipment free of interact:Hn effects? Yes
1S EQUIPMENT SEISMICALLY ADEQUATE? Yes
COMMENTS

SRT W Djordjevic (S&A), M McKe wn (NSP), F._ Stille (S8A) and G Gore (NSP) - 11/21/93

REF: Dresser Ind (Pacific Pumps) Dwgs 46580, Pioneer Dwgs NF-38221-6, NF-38221-4, NF .38221-9

Anchorage -

The pump is anchored onto a concrete pad (3'-6" wide x 14'4" long x 20" high) by 8 - 3/4" J-Bolts (4 per side) and
the pad is dowelled into the concrete foundation slab The J-boits have a short side edge distance of 4-1/8" and
long side edge distance of 10" on 3" high grout pad. The pump assembly's weights are. Pump 4150 Ibs, Turbine.
15885 Ibs, Skid 1650 Ibs and Oil Cooler 120 Ibs

Also, the J-bolt are embedded 8 5" which is less than the minimum allowable embedment of 12" (16D), however
the anchor analysis conservatively uses a smaller J-bolt (1/2") thereby meeting the intent of the this caveat.

The piping nozzie loads used in the anchorage analysis were developed in calculation 83C2807-C-016. This
analysis is conservative and demons'rates that the anchorage meets the intent of the GIP

Evalua ' . Da
luated by L (gl ’)’f/ te ////f /%/
r/t:) .ﬂgm ”i/é!ﬁs

Attachmant: Pictures
Attachment: ANCHOR Report
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Manufacturer Model Etc S

BICTURES

f e
|
{
|
I
|

|
|
|
|
|
|

i
|
| Steam Driven Auxiliary Feedwater Pump (145-201)
{
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Sheet 5 of 11
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[Class 5 Horzontal Pumps

[ Floor £ 685 00

[ Room, Row/Col F 5/8.3

Earthquake ;

Response Spectr.m  SSE
Frequency ' CIP - Rigid
Percent Dampi..g : GGIP - 500

_ﬁm Values

tion | Acceleration (g's)
North - South | 0.225 -
East - We. 0225

| Vertical 0 150

Angle (N-S Direction m:.«es with *e X Axis)  180.00

“ombination Criteria - $,.5S

Weights .
Number of Weights 4

No | Weight X , S Y
1 4150.00 63.000 19.880 20 000
2 158500 120.000 19875 20000
3 165000 6 500 19875 2.500
4 120.00 54 000 31.000 8.000
Forces
Number of Cxternal Forces : 4
No Fx —Fy Fz ~ N Y z
1 | 110E+0C1 | 2 32E+002 | -0 10E+001 17 000 53.000 18.000
2 | 163E+003 | 558E+002 | -3.33E+003 21000 5.000 18 000
3 | 138F 0z | -7 40E+001 | -2.22E+002 74.000 18 000 37.000
4 | 120E+002 | -600E+001 | -2 94E+002 |  110.000 18.000 37.000
Moments :
Number of Externai Moments 4
No ' Mx My Mz
1| -240E+001 | -36CE+001 | 7 48E+003
2 | -3BOE+004 | 161E+005 | 3 33E+004
3 | 4BBE+C03 | 318E+003 | 10BE+003
4 | TB3E+003 | 323E+003 | 132E+003

Allowables
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Plant
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Status Yes

Sheet 6 of 11
4 ev 0 “TClass 5 Horzontal Pumps
ption : 1
: T Fioor €1 695 00 [Room, Row/Col F 5/8 3

“Manufacturer. Model. Eic !
Anchor .

Number of Anchor types ' 1

~ Tension Shear
Ubimate | Ulimate inter inter Sal |
Noe | Dia | Manufact Product Tension Shear Coeff Coeffi | Fact
1| 12 Other J-Bolt (90 666000 | 335200 1.00 0.30 1.00
_deg)

concrete .

Ultimate Stress . 3000.00 psi

Reduction Factor - 0.85

Weld .

Allowable Stress 30600 psi

Surfaces .

Number of Surfaces 1

Surface Orientation 2 =

Direction Direction Direction
Comp Comp Comp
No Nx « Ny Nz
1 0 000 0.009 1.000

Anchor Pattern for Surface # 1

Legend for Anchor Patterns




“Northern States Power Company - Prairie isiand Nuclear Generating Plant

GIP Rev 2, Corrected, 2/14/92

Number of Concrete Points ' 0

Yveid Lines .
# of slements per line 4
Number of Weld Lines ' 0

Determination of Reduction Factors .

SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 7 of 11
IC 745-201 ( Rev. 0 TClass 5 Horizontal Pumps
' 11 J
%ﬁ;ﬂ U [ Floor EI__685 00 [Room, Row/Ce' _F 6/8.3
“Model, Etc.
Anchor Bolts : -
Concrete Lines : -
Concrete Points : -
Weid Lines : -
Geometry .
Anchor .
Number of Anchors 8
Anch | X Y Z Surf
No Id Coord Coord Coord Id
1 1 6.0%0 1500 0.000 1
2 1 53 000 1.500 0.000 1
31 100.000 1.500 0.000 1
4 1 147 000 1.500 0.000 1
5 1 147 000 36.750 0.000 1
6 1 100 000 38 750 0.000 1
7 1 §3.000 36 750 0.000 1
- 1 € 000 36.750 0.000 1
Congrete Lines .
# of elements per line = 10
Number of Concrete Lines 4
Start Stan Start End —End —End st Line
No | ¥-Coord Y-Coord 2-Coord X-Coord Y-Coord Z-Coord o Width
1 0.000 0000 0.000 153 000 0.000 0.000 1 3.000
2 153 000 0.000 0.000 153 000 30 750 0.000 1 3000
3 153 000 30 750 0.000 0.000 39.750 0.000 1 3 000
4 0.000 30 750 0 000 0.000 0.000 0.000 1 3.000
Cancrete Points .
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Sheet 8 of 11
0 T45-201 (Rev_0. TClass 5 Honzontal Pumps
T Fioor EI. 69500 [Room, Row col F 5/8 3

Raduction Factor input for Anchor # 1

Adequately Installed Yes

Embedment Length . (27 25 in. Min Reqd. to achieve full capacity) '= 8.50 in.
Gap at Threaded Anchor . 0.00 in.

Edge Distance - Edge 1. 4.73 in.

Crack Size | 0.000 in. - Cracks traverses thru Installation

Essential Relays in Cabinet : No

Adequate Equipment Base Strength and Structural Load Path : Yes
Embedment Steel and Pads Adequately Installed : Yes

Reduction Factor Input for Anchor # 2

Adequately Installed Yes

Embedment Length : (27 25 in. Min Reqd. to achieve full capacity) = 8.50 in.
Gap at Threaded Anchor . 0.00 in

Edge Distance - Edge 1 4.13in

Crack Size 000U in. - Cracks traverses thru Installation

Essential Relays in Cabinet - No

Adequate Equipment Base Strength and Structural Load Path ' Yes
Embedment Steel and Pads Adequately Installed : Yes

Reduction Factor Input fo-: Anchor # 3

Adequately Installed : Yes

Embedment Leng'h : (27.25 in Min Reqd. to achieve full capacity) = 8.50 in
Gap at Threaded Anchor . 0.00 in.

Edge Distance - Edge 1 413 in.

Crack Size . 0000 in. - Cracks traverses thru Installation

Essendal Relays in Cabinet : No

Adequate Equipment Base Strength and Structural Load Path - Yes
Embedment Steel and Pads Adequately Installed : Yes

Reduction Factor input for Anchor # 4

Adequately Installed : Yes

Embedment Length - (27 25 in. Min Reqd. to achieve full capacity) = 8.50 in
Gap at Threaded Anchor . 0.00 in

Edge Distance - Edge 1: 4 13 in.

Crack Size 0000 in. - Cracks traverses thru Instaliation

E ‘-ential Relays in Cabinet  No

AJequate Equipment Base Strength and Structural Load Path . Yes
Embedment Steel and Pads Adequately Installed . Yes

Reduction Factor Input for Anchor # §

Adequately Installed ' Yes
Embedment Length - (27 25 in. Min Reqd. to achieve full capacity) = 8.50 in
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1D 145-201 ( Pev. 0 TClass 5 Honzontal Pumps

TFioor €I 695 00 T Room, Row/Col F 5/8 3

Gap at Threaded Anchor - 0.00 in

Edge Distance - Edge 1. 4 13 in.

Crack Size 0000 in - Cracks traverses thru Installation
Essentia’ Relays in Cabinet . No

Adequate Equipment Base Strength and Structural Load Path - Yes
Embedmant Stee! and Pads Adequate'y Installed Yes

Reduction Factor Input for Anchor # 6

Adequately Installed  Yes
Embedment Length (2725 in Min Reqd. to achieve full capacity) = 8.50 in

Gap at Threaded Anchor - 0.00 in

Edge Distance - Edge 1. 413 in

Crack Size 0000 in - Cracks traverses thru Instaliation
Essential kelays i Cabinet - No

Adequate Equipment 3ase Strength and Structural Load Path = Yes
Embedment Steel and Pads Auequately Installed Yes

Reduction Factor Input for Anchor # 7

Adequately Instalied Yes

Embedment Length (27 25 in. Min Reqd. to achieve full capacity) = 8.50 in
Gap at Threaded Anchor : 0 00 in

Edge Distance - Edge 1 “3.13in

Crack Size 0000 in - Cracks traverses thru 'nstallation

Essential Relays in Cabinet - No

Adequate Equipment Base Strength and Structural Load Fath = Yes
Embedment Steel and Pads Adequately Instalied : Yes

Reduction Factor Input for Anchor # 8

Adequately Installed ' Yes

Embedment Length (27 25 in. Min Reqd. to achieve full capacity) = 8.50 in.
Gap at Threaded Anchor . 0.00 in

Edge Distance - Edge 1 413 in

Crack Size 0000 in. - Cracks traverses thru Installation

Essential Relays in Cabinet | No

Adequate Equipment Base Strength and Structural Load Path ' Yes
Embedment Steel and Pads Adequately Installed  Yes

Reduction Factors Data Current : Yes

Anc Pall ~Palir/ T

No | @ Vai Vallr RN ] RL ] RC | RS [ RE | RF | RC | RR | RP | RB | AM |
1 1 2026 03 N/A 100 | 100|040 ] .00 ] 100|082 {063 ]100] 100|100 100 | 100
2748 84 N/A 100 | 100 100|100 100]089 [ 083 | 100 ] 100 ] 100 [ 100 ] 100

2 1 2026 03 N/A 100 | 100 040 | 100 100 ] 082 [ 083 [ 100 ] 100 100} 100 | 100
2748 84 N/A 100 100|100 ] 100 ] 100089 [ 083|100 ] 100] 100 ] 100] 100

3 1 2026 03 N/A 100 [ 100|040 | 100 ] 100 [ 082 ] 085|100 ] 100 | 100 ; 100 ] 100




“Northern States Power Company - Praine isiand Nuciear
SCREENING EVALUATION WORK SHEET (SEWS)

1D 145-201 ( Rev. 0

T Fioor EI. 695 00 TRoom. Row/Col F 5/8 3
B4 Nim 1 1 i TU0 080 ] 003 ] 00 ] 100] 100 ] 100 100
Ty AL WA iw TT?& 1: %WTEWW‘TE:WW
2748 B4 | WA B0 1100 1001 100 ] 100080003 [ 100 109100100100
8 1 7 | 200603 ] WA 11001100040 166"’1'&"%‘6‘5"13 T00 | 100 ] 100 ] 100 |
7746 84 WA "B 1700 ] 1001 100] 1001089 ] 093] 100 100 ] 1.00] 100 100
8 | 1 | 20260 WA 700 | 106 ] 040 | 100] 100 ] 082 700 | 100 ] 100 1.
7748 b WA 1700 700 100 ] 100] 100080 ] 003 100] 100 ] 1001
T 1 1 | 202608 WA 700 ] 1001040 ] 100 ] 100082 093] 100 ] 100 ] 100 ] 100 1.
274664 | NA 700 ] 100 ] 100 100] 100|086 | 0951 100 ] 100 ] 100 1001
e 202603 | NA 100 | 100 i 700 | 082 | 093 | 100 ] 100 1001 1001 1.
2748 ba NA 700 ] 100]100]100] 10008010 100 ] 100 ] 100 100 | 100
HA = M Spplicable
"Pail | = Allowable Pull without Reduced Insoection
Vall | = Allowable Shear without Reduced inspection
"Pair | = Allowable Pull with Reduced Inspection
Vair | = Aliowable Shear with Reduced Irapection
. = Qutlher
X = Reduction Factor Not Used
RT | = Reduction Factor for Type of Anchorage
RN | = Reduction Factor for Installation Adequacy
RL = Reduction Factor for Embedment
"RG | = Reductiun Factor for Gap at Anchors
RS | = Reduction Facler ?orSpocn?
E = ﬁduchon Factor for € stance
RF__| = Reduction Factor for Cancnu Strength
[RC__| = Reduction Factor for Concrete Cracks
RR__| = Reduction Factor for Essential Relays
| RP = Reauction F actor for Gau Stiffness and Prymg_Achon
RB__| = Reduction Factor for Base Strength and Load Path
RM | = Reduction Factor for Embed Steel and Pads
Analysis Results ;
Analysis Performed  Yes
Type of Analysis Regular
Spectral Accelerations (G's) G
No N-S E-W Vertical Safety Factor
1 0.225 0080 0060 12.065
2 -0.225 -0.090 -0 060 10.065
3 -0.225 0.090 0.060 10.358
4 0.225 -0.090 -0 060 11.986
5 0225 -0.090 0.060 11.948
6 -0.225 0 090 -0 060 10.358
: § 0.225 0 090 -0 060 12.279
8 -0.22%5 -0.090 0.060 *0 065
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T Floor EI. 695 00 ["Room, Row/Col F.6/8 3

g 0 090 0.225 0 060 10 084

10 -0.090 0.225 -0.060 10420

11 0.090 0225 0 060 9730 |
12 -0 090 0.225 20060 11.128
13 -0 090 0.225 0.060 9 544
14 0 090 D 225 0060 11216
15 0 090 0225 -0.060 11.924
16 -0 090 0.225 0.060 9101
17 0 090 0.090 0150 15 632
18 -0 090 -0.090 -0.150 20 740
19 0 090 0.090 20 150 24 571
20090 20000 0.150 14415
21 Z.000 0000 0.150 14 385

22 0 080 -0.090 20150 23112
23 0.060 0090 0.150 15617
24 -0 090 0 090 -0 150 21 344

Minimum Safety Factor = 9 191

The anchorage can withstand 9191 times greater seismic demand

.



“Northern States Power Company - Prairie [3land Nuclear Generating Plant | GIP Rev 2, Corrected 2/14/62

OUTLIER SEISMIC VERIFICATION SHEET (OSVS) Sheet 1 of 1
[i0_3-1 (Rev_0) [Class _20_Instrumentation and Control Panels and Cabinets
- CONTROL PANEL B-1
(Building  AUX | Floor E'._ 735 00 T Room, Row/Col _ Control Room
1. OUTLIER ISSUE DEFINITION - Mechanica| and Electrical Equipment
a Identify all the screening guidelines which are not met. (Check more than one if several guidelines could
not be satisfied )
apacity vs Demand
aveats
ISMic Interaction x

b Describe all the reasons for the outlier (1., if all the listed outlier issues were resolved, then the signatories
would consider this item of equipment to be verified for seismic adequacy).

The control room cei'ing is an outlier due to the aluminum diffussers which pose a personnel hazard.

a Defined proposed methoa(s) for resc.ving outlier

Tie wrap (plastic lines) are a reasonable fix for this situation.
.

I

b Provide information needed to implement proposed method(s) for resolving outlier (e g , estimate of
fundamental frequency)

4. CERTIFICATION:

The information on this OSVS is, to the best of our knowledge and belief, correct and accurate, and resolution of
the outlier issues listed on the previous page will satisfy the requirements for this item of equipment to be verified

for seismic adequacy
Date ///7’/ qf

H-ro-7s

Approved by




SCREENING EVALUATION WORK SHEET (SEWS) Status: No
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SCREENING EVALUATION WORK SHEET (SEWS) Status No
Sheet 2 of 13

10 B-1(Rev 0 TClass 20 Instrumentation and Control Panels and Cabinets
m% Floor 1 736 00 Room, Row/Col Gontrol R
*mﬁ'm.m.u I | Zeom —
CAVEATS - BOUNDING SPECTRUM

(T&C/BS Caveal | - uake Fq { Class Yes
: valuated Soparately Yes
- Strp ecorders Evaluated Yes
TAC/BS Caveat dﬁ?mootmd?g_mg_' Yes
(TRC/BS Cavewi b - 2 3 w1 Cabinets or Panels Bolled Together e Yes
TRC/B”, Caveat & - 1iuwers of Equipment on Slides Restrained Yes
T&C/BS Caveal 7 - | -00rs Secured Yes
aveal b t Glack and Flexibility of Attached Lines Yes
) - Adec Yes
ssential Relays Evaluated NA
Yes
Is the intent of all the caveats met for Bounding Spectrum? Yes
ANCHOR~ JE
"1 The sizes and locations of anchors have been determined. Yes
72 Appropriate equipment characterstics have been determined (mass. CG, natural freq , Yes
damping center of rotation)
"3 The type of anchorages covered by the GIP ~Ves
4 The adequacy of the anchorage instaliation has been evaluated (weid quality and length, Yes
nuts and washers _expansion anchor tightness, etc )
& Factors affecting anchorage capacity of margin of sal~ty nave been considered embedment VYes*
length, anchor spacing, free-edge distance, concrete sirength/condition, and concrete
crack
8 For b':aod anchorages._any gaps under the base are less than 1/4 Yes
7 Factors affecting essential relays have bean considered gaps under the base, capacity N/A
reduction for expansion anchors
"8 The base has adequate stifiness and the effect o' rying action on anchors has been Yes
considered
[ 6 The strength of the equipment base and the load path to the CG s adequate Yes
:WTW. adequacy ~f embedded steel, grout pads or large concrete pads have been evaluated N/A
11_The anchorage capacity exceeds the demand Yes

Are anchorage requirements met? Yes




SCRELNING EVALUATION WORK SHEET (SEWS) Status No

INTERACTION EFFECTS

KN are free from UIbment of structures  lom

5Wﬁw%MMm%o.%uEMﬂwwmnumntm N/A
structures

3 Aftached lines have adequate flexibility Yes

"4 Overhead equipment or distribution sys.ems are nol kely 1o collapse No

5 No other adverse concerns were found Yes

Is equipment free of interaction effects? No

1S EQUIPMENT SFISMICALLY ADEQUATE? No

COMMENTS

SRT W Djordjevic (S&A) and G Ridder (WPS) - 6/23/94
REF. NSP Dwg NF-38313-1 Rev. HH, NF-39750 Rev. 8§ & NF-38300-27 Rev. H

Capacity &
Benchboard instrumentation was spot-checked and found to be properly installed

BSCav § All cabinets are interconnected by internal bolting

Anchorage

Panel B-1 is part of the the Main Control benchboard "A"- “F". The panels, 124" tall, are anchored to structural
steel platforms by 6 - 3/8" steel bolts (3 on front and 3 on back) per bay The platforms, 17" high welded steel
angle frames, are welded by 1/4" fillets 2" long and 12" on center to steel floor plate which runs along the front and
rear of the benchboard The steel floor plate, 1/2" thick by 4 5" wide, is anchored into the concrete floor by 5/8" J-
bolts (AB-C8) 12" on center. Also, the center benchboard posts (the posts which support the face of the
benchboards) are weld to local floor plates which are anchored to ‘ne concrete floor by 2 - 1/2" cinch anchors (one
on each side of the post)

Each bay is approximately 60" wide, therefore, according to GIP table C.1-1 the typical maximum mass i~ 3300 Ibs
(see SEWS for panel A)

The attached anchorage analysis considers the anchorage between the supporting platform and the concrete floor
(le 5/8" polts) of one bay as represents . » of the complete beachboard Also, the J-bolts are embedded 9 5"
which is < 18D = 10", hence the anchorage analysis will consider a 1/2" J-bolt instead of 5/8", thereby meeting the
intent of this anchorage caveat

For the capacity evaluations of the support platform, platform welding to plate «nd plate capacity and the
anchorage between the benchboard and the support platform see the SEWS for panel A

The anchorage evaluation concludes that the benchboard is adequately anchored with a significant safety factor
which is governed by the anchorage between the benchboard and the supporting platform



SCREENING EVALUATION WORK SHEET (SEWS) Status No

The control room ceiling is an outlier due to Aluminum diffussers v/hich pose personnel hazard Tie wrap (plastic
lines) are a reasonable fix for this situation

Also, there is a generic issue at Praine Island with open S-hooks throughout plant for hung overhead florescent
lights  This should be dealt with on a plant-wide basis Work Order #9510032 was initiated to crimp the S-hooks

on overhead light fixtures
Finally. seismic housekeeping in the control room was found to be adequate

Evaluated by

///7]4(

-/ -PS

Attachment. Pictures
Attachment: ANCHOR Report

-\
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! Sheet s 'R’

SO ———

0 B-1(Rev | Class 20 Instrumentation and Control Panels and Cabinets

— —

: [)‘e‘b(-;»:pg,(,', { N VY';:;(T“ ‘,IAN"»" B 4
Hunﬁmg ALK T Floor § 738 OO

S - | .
Manufacturer Model Et

Room Row/C.o ontrol Roorr

'8

PICTURES

Fig 3 Instruments Mounted on A-F Panels ‘ ‘u} 4 Instruments Mounted on A F Panels
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SCREENING EVALUATION WORK SHEET (SEWS) Status Nc

{ 8-1 Rev

Descriptior NTROL PANEL B

(“,,,nxhhg vA’Al(& X

Manufacturer Mode

Fig 5 Instruments Mounted

o

f

Panels

Sheet 6 of 13

- - p— — ———— e

S R — -
Room Row/Col Control Roorr

20 Instrumentation and Control Panels and Cabinets



SCREENING EVALUATION WORK SHEET (SEWS)

esponse
Frequency GIP - Flexible
Percent Damping  GIP - 600

Spectral Values

Direction '
Accaiersion (]

Easi - Wosl

0 346

Vertical

0150

Angle (N-S Direction makes with the X Axis) 000
Combination Criteria  SRSS

Weights .
Number of Weights = 1

No

X

L

30 000

Forces .

.

Number of External Forces . 0

Moments ;
Number of External Moments 0

Allowables
Anchor .

Number of Anchor types = 1

“Tension

Shear

Ultimate

Ultimate

Inter

Inter

No | Dia

Manufact

Product

ension

Shear

T | 2

r

J-Bolt (90
deg)

6660 00

333000

1.00

0.30

3ifjg

Congrete .

Ultimate Stress . 3000 00 psi
Reduction Factor 0 85

Yveld .

Allowable Stress

30600 psi
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SCREENING EVALUATION WORK SHEET (SEWS) Status No
Sheet 8 of 13
D B-1(Rev 0 | Class 20 Instrumentation and Control Panels and Cabinets
ANEL B-1
Building  AUX T Ficor 1”738 60 [ Room, RowiCol_Conirol Room
Manufacturer Model Efc
Surfaces ;
Number of Surfaces 1
Surface Orientation
Direction Direction Direction
Comp Comp Comp
No Nx Ny Nz
1 0 000 0 000 1.000

Anchor Pattern for Surface # 1

"f<
x

Legend for Anchor Patterns

Anchor Bolts : -

Concrete Lines : [ : ]

Concrete Points :
Weld Lines [-]

Geometry :
Anghor .
Number of Anchors 10
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SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/82
Status No
Sheet § of 13

10 B-1(Rev 0 : TCiass 20 Insirumentation and Gontrol Panels and Cabinets
ﬁ TFioor B 750 TRoom RowiCol_Control Room

Anch X Y ¢ Surf

id Coord Coord — | id
i 1 8 .000 2000 | 0000 [
o i 18 000 2000 | 0000 i
® s 30 000 2 000 0 000 i
4 1 42 000 ~2.000 0 000 1
o W %4 000 3 000 0000 1 1
'Ly 54 000 47 000 0000 E
vy o gy 42 000 47 000 0 000 [
o o 0000147000 50001
™9 i ~38000 | 47000 0000 i
0] 9 # 000 a7 000 0 000 i

Concrete Lings .

# of elements per line 5
Number of Concrete Lines 4

“Slan " Stant Stan End End ~ End ] Tine
No | X-Coord Y-Coord Z-Conrd | X-Coord | V-Goord id Width
1 0000 1 500 0 090 80 000 1,500 0 000 i 3 000
2 58 500 0 000 0 000 5B 500 | 49 000 0 000 1 3000 |
3 60 000 47 0 000 0.000 47 500 0 000 1 3000
4 1500 49 000 0 000 1 500 0 000 0000 | 1 3000 |

Concrete Points .
Number of Concrete Points - 0

Yveld Lines .

# of elements per ling 4

Number of Weid Lines | 0
Determination of Reduction Factors ;
Reduction Factor Input for Anchor # 1

Adequately Installed  Yes

Embedment Length (27 25 in. Min Reqd. to achieve full capacity) = 9 50 in

Gap at Threaded Anchor = 0.00 in

Edge Distance - Edge 1 - 438 in

Crack Size 0000 in. - Cracks traverses thru Installation
Essential Relays in Cabinet No

Adequate Equipment Base Strength and Structural Load Path ' Yes
Embedment Steel and Pads Adequately Installed  Yes

Reduction Factor Input for Anchor # 2
Auequately Installed Yes




SCREENING EVALUATION WORK SHEET (SEWS) Status No
Sheet 10 of 13

10 61 lgv.ﬁ

TClass 20 Instrumentation and

Control Panels and Cabinets |

1

[ Fioor EI_ 735 00 [ Room_Row/Col _Control Room

Model Eic

Embedment Length (27 25 in. Min Reqd. ‘o achieve full capacity) = 9 50 in
Gap at Threaded Anchor 000 in.

Edge Distance - Cdge 1 4 38 in.

Crack Size 0000 in - Cracks traverses thru Installation
Essential Relays in Cabinet No

Adequate Equipment Base Strength and Structural Load Path Yes
Embedment Steel and Pads Adequately Installed Yes

Reduction Factor Input for Anchor # 3

Adequately Installed Yes
Embedment Length (27 25 in. Min Reqd to achieve full capacity) = 9.50 in
Gap at Threaded Anchor = 0.00 in

Edge Distance - Edge 1 438 in.

Crack Size 0000 in - Cracks traverses thru Installation

Essential Relays in Cabinet  No

Adequate Equipment Base Strength and Structural Load Path Yes
Embedment Steel and Pads Adequately Installed Yes

Reduction Factor Input for Anchor # 4

Adequately Installed ' Yes

Embedment Length (27 25 in Min Reqd. to achieve full capacity) = 9 50 in
Gap at Threaded Anchor™ 000 in

Edge Distance - Edge 1 438 in

Crack Size 0000 in. - Cracks traverses thru Installation

Essential Re.ays in Cabinet  No

Adequate Equipment Base Strength and Structural Load Path Yes
Embedment Steel and Pads Adequately Installed  Yes

Reduction Factor Input for Anchor # §

Adequately Installed  Yes

Embedment Length | (27 25 in. Min Reqd to achieve full capacity) = 9.50 in
Gap at Threaded Anchor . 0.00 in

Edge Distance - Edoe 1 438 in

Crack Size  0.000 in. - Cracks traverses thru Installation

Essential Relays in Cabinet ' No

Adequate Equipment Base Strength and Structural Load Path Yes
Embedment Steel and Pads Adequately Installed  Yes

Reduction Factor Input for Anchor # 8

Adequately Installed Yes

Embedment Length (27 25 in. Min Reqd. to achieve full capacity) = 9 50 in
Gap at Threaded Anchor = 000 in.

Edge Distance - Edge 1 - 438 in.

Crack Size 0000 in - Cracks traverses thru Installation



SCREENING EVALUATION WORK SHEET (SEWS) Status No

Sheet 11 of 13
10 B-1(Rev. 0 1 [Tlass <0 Instrumentstion and Gontrol Panels and Cabinets
' TFioor 735,00 TRoom Row/Col Control Room

“Model Elc

Essential Relays in Cabinet No
Adequate Equipment Base Strength and Structural Load Path Yes
Embedment Steel and Pads Adequately Installed Yes

Reduction Factor Input for Anchor # 7

Adequately Installed Yes

Embedment Length (27 25 in. Min Reqd to achieve full capacity) = 8.50 in
Gap at Threaded Anchor = 000 in

Edge Distance - Edge 1 4 38 in

Crack Size 0000 in - Cracks traverses thru Installation

Essential Relays in Cabinet No

Adequate Equipment Base Strength and Structural Load Path Yes
Embedment Steel and Pads Adequately Installed Yes

Reduction Factor Input for Anchor # 8

Adequately Installed ' Yes

Embedment Length ' (27 25 in. Min Reqd to achieve full capacity) = 9 50 in
Gap at Threaded Anchor - 000 In

Edge Distance - Edge 1 438 in

Crack Size 0.00C in - Cracks traverses thru Installation

Essential Relays in Catm!' ‘No

Adequate Equipment Base Strength and Structural Load Path Yes
Embedment Steel and Pads Adequately Installed Yes

Reduction Factor Input for Anchor # 9

Adequately Installed Yes

Embedment Length (27 25 in. Min Reqd to achieve full capacity) = 8 50 in
Gap at Threaded Anchor . 0.00 in

Edge Distance - Edge 1. 438 in.

Crack Size 0000 tn - Cracks traverses thru Installation

Essential Relays in Cabinet | No

Adequa‘e Equipment Base Strength and Structural Load Path = Yes
Embedment Steel and Pads Adequately Installed Yes

Reduction Factor Input for Anchor # 10

Adequately Installed ' Yes

Embedment Length ' (27.25 in. Min Reqd. to achieve full capacity) = 9 50 in
Gap at Threaded Anchor - 0.00 in

Edge Distance - Edge 1 438 in

Crack Size 0000 in - Cracks traverses thru Installation

Essential Relays in Cabinet No

Adequate Equipment Base Strength and Structural Load Path ' Yes
Embedment Steel and Pads Adequately Installed Yes
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) 4 5
Pallr Allowable # with Reduced Inspectior
) 4 - {
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§ + |
X Reduction Fact Not Used
] +
R1 Reduction Factor for Type of Anch rage
» + - x {
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R n Factor fear Covr crete k“"‘“"\}"
S > - - ¥ 4
[ W ractor foor nerete Cracks
+ -
: o)
ala Fator for Essential Relays
b + ‘ : -
" . 2 vy Baca ¢ ’ Pr A r
R | Factor ‘or Base Stiffness and Prying Act
» T - - - - - d
Rt Factor for Base Strength and Load Fath
» * - — - - - - -
{,I.A Red. ’ mn E Aactor fr S mbed tef 3 A % T
Analysis Results
Analysis Performed Yes
-




Northern States pO“l Complny -Kunm’ island Nuc lear (,on.r.tmg Plant | ’,l[bey;‘ ' ’;.r;é“.(_»{' ri
SCREENING EVALUATION WORK SHEET (SEWS) | Status No
| Sheet 13 ¢
D:B-1(Rev. 0) @ | Class 20 Instrumentation and Control Panels and Cabinets
{'f"‘..(,!lpﬁin" ( (;NTR'{""‘ PANEL B-1 ' . g o T SRR PSRN L
N RN
| Manufacturer, Model, Et

| Room, Row/Col Control Room

Type of Analysis h‘eg_;,dr

Spectral Ac celeratior
! N-S | E-W

0 349 | 0 14(

0 246 | 0 14l
349 | 0.14(
149 | 0 14
49 | 0. 140
146 ( ‘47_»

D 340 0140
349 0 140 :
= -ST—
140 N 349
14( ; ! ; .’”‘4.4';;
a0 0 349
0 349
14 0 349

) 340

) 140 0 349

) 140 | 14(

14(

140 | 8140
140 0140

H 14 * 0 14(
140 | 0 14(

) 14 0 14(

14( 0 14(

ilsiilibmaliioiiansdl

’ 4

y -

Y withstand 7 200 times :j'(‘d'.(" seismic demand




SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes

1 The buckling capacity of the shell of a large, flal-bottom vertical tank 1s equal 1o or greater NA

| than the demand

"2 The capacity of the anchor bolts and their embedments is equal to or greater than the Yes
demand.

"3 The capacity of connections between the anchor boits and the tank shell i equal to or Yes

than the demand.

4 Aftached piping has adequate flexibility to accommodate the motion of a large. fiat-bottom. Yes
vertical tank.

5_A ning-type foundation is not used to support a large flat-bottom, vertical tank. N/A

1S EQUIPMENT SEISMICALLY ADEQUATE? Yes

COMMENTS

SRT F Stille(S&A) and G. Gore (NSP) 4/21/95

REF Atias Dwg D-2092-3, (XH-1001-14), Pioneer Dwgs NF-38313-1HH, NF-38200-27F NF-38209-2, Tech
Manual XM-1-1783 -

The vertical heai exchanger (126" high) is mounted on a 15" high Pedestal and is anchored with 1-3/8" J-Bol's
The HX's seismic capacity was evaluated by calculation 93C2807-C-005 The cal:ulation shows that the HX has

adequate seismic capacity

There are no spatial Interaction i1ssves

Evaluated by Date

_Cald 2 o

2 )zlm/~—~ ulzelRs

Attachment. Pictures




["Northern States Power Company - Prairie Island Nuclear Generating Plant

SCREENING EVALUATION WORK SHEET (SEWS)

-

‘{, 135 " . | F{e',

Description 11 RCP SEAL WATER RETURN HEAT EXCHANGER
H.mdma ALX I'Floor EI 7158

Manutacturer Model E i

PICTURES

-
|
i
!
1
1
|
|
|
|
|
|
|
' :
?
Fig 1 RCP Seal Water Return HX (135-021) Support | Fig 2
!
|

T )rf“ ‘(b\ = 1
Slawus Yes
Sheet 2 of 2

Class 21 - Tanks and Heat Exchangers
—— SO S ——— — o

| i-", 'm Nf-.-w C .

-

rrected

Seal Water Return HX

4

18

)

L
L



Northern States Power Company - Praine island Nuciear Generating Plant | GIP Rev 2

SCREENING EVALUATION WORK SHEET (SEWS)

Status Yes
Sheet 1 of 2

D 153021 (Rev lass 21 - Tanks and Heat Exc "va"Qf"’s
Description 11 VOLUME CONTROL TANK ' .

Buil 5|':9 ALIX ¥ 00! ( ] "“d\fr_v”‘ ‘é(ﬁﬁ C
4 A - -
Manufacturer Mo ‘el Fi

BASIS . External analysis

The buck ing capac v‘ o e she ! ) large ‘r‘l’ bhottorn vertical tank s equa 0 Or J'(‘a'e'
than the demand
The apacity anchor bolts and their embedments s equal t

o J'f‘a"" thar O.V.P
emandg

he apacity f nnections between the anchor bolts and the tank she
‘J'va'm than the demand

S equal ic

Attached piping has adequate flexibility to accommodate the motion of a large. flat-botton

verucal tank

A nng-type foundation is not used to support a large, flat-bottom, vertical tank
1S EQUIPMENT SEISMICALLY ADEQUATE?

COMMENTS
and Ridder

,{.r‘,*.!};’.lv“‘f A PD 1 P
1M N .((..

IONear ";v(.“ ngs N(

ated tank mounted on 4 SWF 3 £ Eact
Tank and anchorage evaluation was done dy alternate calculations (93C2807

L

eQ anchored to the reinforced cor crete floor by

f any potenital spatial interactions of the attached level monitoring pipe which hé

$ check was done at the tog ) tank and it was determined that tr

@ pipir

S S
nere are n ither seismic interaction issues This calculation also demonstrated tr
ad path capacity exceed demand. The tank weight used In the analysis was 1

nozzle loads was done in the referenced caiculatior




|
!
|
|

{ 1D
[Description 11 VOLUME CONTROL TANK
EBundmg ALUX : 3
| Manum-::qu Mc»m_x: Elc

PICTURES

Volume Control Tank (1563-021) Leg Anchorage Detall

[ Floor El 71600
4 - St —

1863051 (Rev 0) [Class 21 - Tanks and Heat Exchangers =P

| Room Row/Col H7/69

“Northern States Power Compan, - Prairie isiand Nuclear Generating Plant | GIP Rev 2. Corrected, 2/14/82

SCREENING EVALUATION WORK SHEET (SEWS)

Status Yes
] Sheet 2 of 2



SCREENING EVALUATION WORK SHEET (SEWS) mm: Yes
10f 1
[ Class 27 Tanks and Hec' Exchangers
T Floor EI_ 715 00 | Room, Row/Col W 7/11 1/
7 The buckiing capacity of the shell of a large, fai-bottom, vertical tank 1 equal 1o of greater N/A
than the demand
3 The capacity of the anchor bolts and their embedments is equal to of greater than the Yes
demand
"3 The capacity of connections between the anchor bolts and the tank shell s equal to or Yes
than the demand 4
Tﬁmmnmhma. large. flat-bottom. Yes
vertical tank
& A ring-type foundation (s not used 1o support a large_fai-botiom_vertical tank N/A
1S EQUIPMENT SEISMICALLY ADEQUATE? Yes
COMMENTS

SRT F Stille (58A) and G. Gore (NSP) - 5/30/95.

REF  Westinghouse Drawing 685J503, (NSP Dwgs XH-1-65) shts. 1.2 Pioneer Drawings NF-38309-3B and 4A,
NF-38313-1HMH, NF.38208-C

Elevated tank mounted on 4 5WF31 legs Each leg anchored to reinforced concrete floor by 2 - 1" cast-in-place
anchors  There are no potential seismic interactions observed. This tank . the anchorage and the seismic input
for this component is identical to that for component ID# 153-021 The actual tank evaluation analysis was done in
calculation 93C2807-C-004 This calculation demonstrated that the anchorage and load path capacity exceeded
demand The tank weight used in the analysis was 17320 Ibs The calculation aiso evaluated the applied piping
nozzie loads

EvaluatecC by Date

__w 1135




North im Sta rairie Island Nuciear Genersting Plant | GIP Rev 2. Corrected 2/14/2 |
DU ‘ mmmm (OSVE 10f1 |
l.l“;¢ﬂh.m'—ma. and Heat Exchang |
"Descr , 131 COOLING WATER PUMP DIESEL OIL STO! ANK
"Buiding SSCR TFloor €I 695 00 TRoom Row/Col C1/818

1. QUTLIER ISSUE DEFINITION - Tanks and Heat Exchangers

a ldentify all the screening guidelines which are not mat (Check more than one if several guidelines could
not be satisfied )

o S e i
it o At P -

(Gther

b Describe all the reasons for the outlier (i @ , if all thy listed outier issues were resolved, then the signatories
would consider this item of equipment to be verified for seismic adequacy)

tanks are an outliers hecause the necessary fuel bunied piping betweer the tanks and the screenhouse must
be demonstrated 10 be able 10 withstand the potential seismic differential anchor motions which could occur

during an earthquake event.

a Defined proposed method(s) for resolving outlier

Detailed analysis of the buried piping including sufficient soil structure interacion analyss for the
screenhouse and e lank slab to accurately determine the potential seismic anchor motions between
these two structures.

b Provide information needed to implement proposed method(s) for resolving outlier (e g , estimate of
fundamental frequency)

4. CERTIFICATION.
The irformation on this OSVS is, to the best of our knowledge and belief, correct and accurate, and resolution of

the outlier issues listed on the previous page will satisfy the requirements for this item of equipment to be verified
for seismic adequacy

Approved by




SCREENING EVALUATION WORK SHEET (SEWS) Status ':
Sheet 1 of |
0 Class 71 - Tanks and Heal Exchangers

Fioor EI__ 606 00 Room Row/Cal C1/818

BASIS : External analysis

1 The buckiing capacity of the sheil of & large. fal-bottom. vertical tank 1s equal 1o or greater NA
than the demand.

2 The capacity of the anchor bolts and their embedments 1s equal 1o of greater than the Yes
demand

"3 The capacity of connections between the anchor bolts and the tank shell 1s equal o or Ves

than the demand

ftached piping has adequate fiexibility to accommodate the motion of a large. fat-bottom. No
vertical tank

"5 A ring-type foundation is nof used 1o support a large. flai-bottom_ vertical tank N/A

1S EQUIPMENT SEISMICALLY ADEQUATE? No

COMMENTS

SRT Djord,evic and Ridder - 5/17/94

REF Pioneer Drawings NF-39287-6M, NF-39260-1, NF-38229, National Valve Dwg # A-6720, A-6722, A-6777,
Morehead Dwg # D-69070a

The cooling water diesel oil storage tank s buried in a vault (pit) covered by a manhole cover cannot fall in the pit
Per the referenced dwgs the tank is mounted on a concrete slab which is 1' thick and is anchored to the slab by 5
holdown straps which surround the tank and are then embedded into the concrete In addition lean concrete
wedges are poured In place at the base of the tank and then the entire tank is buried with backfill up to about the
tank centerline and then gravel appears to place from that point to grade Therefore the tank is judged to have
odequete seismic capacity The tank slabs are independent and are not tied into the screenhouse foundation.
There is significant buried piping between the tanks and the screenhouse building which provides fuel oil to the
screenhouse cooling water diesal pumps Because the tanks are on a seperate slab from the buil” ~g this buried
piping could be subjected to significant differential displacemental motion during an earthquake event and this type
of large differential motion is a known earthquake failure mode for buried piping Therefore tanks are an cutliers
because the necessary fuel piping must be demonstrated to be able to withstand the potential seismic differential
anchor motions which could occur during an earthquake event.

S /?y/' oMy
/:zy 7,@ /10 -9

-




a Identify all the screening guidelines which are not met (Check more than one if several guidelines could
not be satisfied )

Koo ol o Eroadin
P s e :

b Describe all the reasons for the outlier (i.e, if al the listed outlier issues were resolved, then the signatories
would considar this item of equipment to be verified for seismic adequacy)

The Tank has two gusset support plates and both plaies have Siotted Holes in the axial direction.

2. PROPOSED METHOD OF QUTLIER RESQLUTION (Optional)
a Defined proposed method(s) for resolving outlier

(1) A Plate could be welded to over the holes on one of the support plates to eliminate the axial support
gaps

b Provide information needed to implement proposed method(s) for resolving outlier (e g . estimate of
fundamental frequency)

4. CERTIFICATION;

The information on this OSVS is, to the best of our knowledye and belief, correct ana accurate, and resolution of
the outlier issues listed on the previous page will satisty the requirements for this item of equipment to be verified
for seismic adequacy

Approved by , W Date ///AY/ f)/
/:‘7‘27 ;ﬁé /=10 -9




SCREENING IVM.UAﬂON WORK SHEET (SEWS) Status No

1 The buckiing capacity of the shell of a large. flal-botiom, vertical tank s equal 1o of greater N/A
than the demand

"2 The capacity of the anchor bolts and their embedments s equal 1o of greater than the Yes
demand

"3 The capacy of connections between the Anchor bolts and the tank shell 1 equal 1o of No

than ‘he dernand

ttached piping ~as adequate Mlexibility to accommodate the motion of a large. flat-bottom. Yes
vertical tank.

(5 A ring-type foundatio s not used 1o support a large. flai-botiom. vertical tank N/A

18 EQUIPMENT SEISMICALLY ADEQUATE? No

COMMENTS

SRTs are Djordjevic and Ridder - 5/24/64
REF Tank Drawings W 685J487 (XM-1-127), Anchorage Pioneer Dwg# NF-38405P

A
Horizontal tank mounted on 2 saddies with 3 gussets on each side of a center plats, Per the Referenced Pioneer
drawings each saddle is anchored by 4 - 1" 90 degeree J Bolt anchors - 2 or either side of center plate. Unit
Embedment length was 33" Tank Materials, Dimensions, etc were taken from the referenced Westinghouse

Drawing

An Initial Analysis was done using the GIP Horizontial Tank evaluation methodology but the Tank didn't meet two
cavaets for application of this evaluation approach

(a) Both Base Plates were slutted
(b) Tank Density was > 75 Ibt/t*3

For Item (b) the calculated tank density was based on the assumption that the tank was completely flooded and
was determined as (62960 ibs/800 ft*3) = 78 7 lbs/M*3 which exceeds the GIP Guideline by only 4% In the
general operation of the plant this tank is more a convience then a requirement in that it is used to contain normal
operating discharges form the Pressurizier PORVs and Code SRVs It is equiped with a rupture disk should
prolonged valve operation fill the tank. Therefore the assumption of a completely flooded tank is very conservative.
Therefore since this is a conservative assumption and the the value is only 4% above the the GIP maximumn the
tank analysis was run with a value of tank density of 74 99 Ibs/ft*3

For ltem (a) the Tank will evaluated as if one set of gaps were zero to determine the anchorage sapaci * i
develop suggested fixes for the Outlier resolution sheet.

The Tank Analysis showed a frequency of 22 6 hz and therfore used the peak g's for evaluation of the anchorage
which showed that capacity was less than demand The frequency of 22 6 hz is sig.ficantly above the spectral



SCREENING EVALUATION WORK SHEET (SEWS) Status: No

peaks anf therefore by reviewing the spectral curves a g level of 229 can be used for the tank evaluation With
this g level the anchorage margin is 4849/ 229 = 2 29 therfore capacity exceeds demand Hand Calculations
(93C2807-C-012) were done 1o determine the Tank analysis input parameters and evaluate the support load path
and the applied piping nozzle loads.

The tank is an outlier due to the siotting of holes in both support plates and an OSVS3 was generated.

g V) T ¢
4~, ‘ it H-se ~PS
R

Attachment: Pictures )
Attachment. TANK Analysis Results
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Northern States Power Combbny Prairie Island Nuclear Coﬂaﬂﬁhg Plant

SCREENING EVALUATION WORK SHEET (SEWS)

D 153.011 “(;\ I

! o BB - —— — —— |
Description 11 PRESSURIZER RELIEF TANK

| - aaaadd s : 8 .
ﬁul"'li”g CNTMT Floor ¢ 6985 00

- A

Manufacturer Mode! Etc

PICTURES

Fig 1 Pressurizier Relief Tank (153-011) Axial View | Fig.2 Pressurizier Releif Tank (153-0

2P Rev ¢ rrected
Status N
Sheet {

Class 21 - Tanks and Heat Exchangers

and Support Saddle Deta

Room R w/Co 1§ \“

4

W S — -

— -



Northern States Power Company -
SCREENING EVALUATION WORK SHEET (SEWS)

Yes

2 Tank and saddles are made of carbon steel Yes
"3 Gaddies are uniformiy spaced Yes
§ e ey s e tan ey Vo
plates anchor for thermal growth except for the base plate under Yes

the fixed saddle

C imm;w nozzie ioads are not signific ant Yes
tank four " tion is adequate Yes

"8 Anchor bolls are cast In place of expansion type Yes

b) Matenals
ight of Tank + Fluid 62 02 kips
%'mﬁomnyoifmoﬁuu 74 90 bs/M*3
53‘%\0 Elastic Modulus 29000 0 ksi
Saddie Shear Modulus 11500 0 k8|
Base Plate Yieid Strength 30.0 ksi
Anchor Type 1in 80 deg_J-Boits
¢) Dimensions
ank Diameter D 8OM
“Tank Length. L 17 58 ft
Tank uo;nou. tr — 0437 in
Height of Tank + Fluid M 538 ft
"N'L'?\w of Emt; - 2
Saddle Spacing, FEEL
Saddie Hel ::l h 150 in
Saddle Shear cross-sectional area B4 71 1In*2
"Saddie Weak Axis Moment of Intena 134 0 in*4
Number of Bolt Locations / Saddle )
Number of momg Location 2
[ Extreme Bolt Spacing. 0 5§22 R
Anchor ceentricity, @ 2251n
Weld Thickness 0 38 In
L!«0 Plate Thickness 0625 in




Northern States Power

SCREENING EVALUATION WORK SHEET (SEWS) Status No
Sheet 5 of 7
B‘ 151-.. "21 - Yanks and Heat Exchangers
m TRoom, Row/Col 15/06
rw"l Anchor Bolts
= J-Boit “Diameter = 1 in
> Product Name =
Puliout Shear
Nominal Capacity 26 60 kips 13 36 kips
[Concrete Compression Strength_fc = 3000 0 psi 3
Reduction Parameters o - ;
eduction Factor
Label Check Condition | gu% ST TR
1 Type of Anchorage Yes 10 -
Installation Adecuacy Yes | Installation is adequate 10 10
mbedment Length Yes ment Length = 42 0 08 10
in
[ 4 Gap ai Threaded Anchors Yes | Gap size = 00 in 10 10
‘ Spntg.bomn Anchorages Yes 10 10
5 E tance Yes | Edge Distance = 8 75 in 10 10
W‘Eg"mu Strength and Condition Yes 093 003
8 Concrete Crack Location and Size | _Yes | Grack 5ize = 00 in 10 10
0 Essential Relays in Cagynets Yes | Essential relays are ot 10 10
present
10_Base Stifiness and Prying Action | Yes 10 70
11 Equipment Base ftmmh and Yes | Base strength ard load path 10 10
Structural Load Path are O K
(12 _Embedment Steel and Pads ______ Yes | Installation is not apnicable 10 10
Does the tank satisfy all the assumpticing and 1s within the applicable range of parameters? Yes
Step 2 -~ The allowable bolt loads
Allowable Tension Load, Pu 19 768 kips
Allowable Shear Load, Vu 12 36 Kips
Step 3 - Determine base plate bending strength reduction factor
(RE | 01976 ]




SCREENING FVALUATION WORK SHEET (SEWS)

Status. No
Sheet 6 of 7

[Class 271 - Tanks and Heat Exchangers

ANK
TFioor EI 695 00 T Room. Row/Col  15/08
Step 4 - Determine base plate weld strength reduction factor
(AW ] 18717 1

Step ¢ - Determine the anchorage tension and shear allowable loads

EM Tension Load, Pu__ 3906 kips
able Anchorage Shear Load, Vu 12 36 kips
Step 6 - Calculate the ratios and values
aipha (PuVu) 032
Wb 7 87 kips/bolt
Vu / \Qg 187
Meg / D 1.031
..’F‘.?il 8 0677
4 2236
F2 - 2454
Step 7 - Determine the acceleration capacity of the tank anchorage
lamoda_1 0.703 G
lambda_u 0494 G
“Anchor Acceleration capacity. lambda 0494 G

Step 8 - Determine the maximum saddie spacing for transverse and vertical rigid frequency response

[Maximum Saddie Spacing. Sc [

2107 1t ]

Step 9 - Compute the resonant frequency of the tank in the longitudinal direction

3229 373 kips/in

Eoddb Stiffness, Ks
esonant Frequency of Tank in Longitudinal Direction

224 Mz




“Northern States Powsr Company - Prairie isiand Nuciear Genersting Plant | GIP Rev ;, Cormected. 2/14/02
SCREENING EVALUATION WORK SHEET (SEWS) Status No

Step 10 -- Determine the seismic demand acceleration

(Peak Spectral Acceieration SPA (g) [T 58074.0% damping/ ]

Tank is flexible in one of the three directions (transverse, vertical or, longitudnal)
Tank is an outlier because anchorage acceleration capacity is less than SPA

Step 11 - Check the saddie stresses

The program does not check the saddle stresses
Check the saddle stresses by an independent calculation

Summary
IS EQUIPMENT SEISMICALLY ADEQUATE? No

The tank is an outlier becguse of
- anchorage acceleration capacity is less than SPA
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