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U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555

Gentlemen:

Donald C. Cook Nuclear Plant, Units 1 and 2
RESPONSE TO NRC LETTER REQUEST FOR ADDITIONAL
INFORMATION RELATED TO COOK NUCLEAR PLANT'S RESPONSE
TO GENERIC LETTER 87-02 (TAC NO. M69437)

By lettexr dated October 21, 1996, the NRC requested additional
information regaxrding our January 30, 1996, response to generic
letter 87-02. The following attachments contain the requested
information.

Attachment No. 1 contains the responses to the nine items £xrom

the NRC staff.

Attachment No. 2 - contains the sample seismic evaluation work
sheets (SEWS) and anchorage calculations as
requested in item 2.

Attachment No. 3 - contains the sample SEWS and anchorage
calculations for tanks and heat exchangers as
requested in item 5.

Attachment No. 4 - contains the seismic adequacy calculations for
tanks 1-TK-33 and 2-TK-32 as requested in item
6.

Attachment No. 5 - contains the SEWS and anchorage calculations

for horizontal tanks and heat exchangers as
requested in item 7.

Attachment No. 6 - contains the calculations for limited

analytical reviews (LBRs) of the cable and
conduit raceways as requested in item 8.

Sincerely, SWORN TO AND SUBSCRIBED BEFORE ME

?fé%’ «f{ THIS Lo% DAY OF ‘Maneh, 1997

E. E. Fi zatrick M(DM B

Vice President —Q Notary Public N

My Commission Expixes: ___ ~
vlb .
Attachments JAN WATSON
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U.S. Nuclear Regulatory Commission
Page 2

cc: A. A. Blind
A. B. Beach
MDEQ - DW & RPD
NRC Resident Inspector
J. R. Padgett
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ATTACHMENT 1 TO AEP:NRC:1040E

RESPONSES TO NRC REQUEST FOR
.ADDITIONAL INFORMATION (RAI) :
RELATED TO COOK NUCLEAR PLANT’S RESPONSE
) TO GENERIC LETTER 87-02 (TAC NO M69437)
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RESPONSE TO THE USNRC REQUEST FOR ADbITIONAL INFORMATION
UNRESOLVED SAFETY ISSUE USI A-46 REVIEW FOR
DONALD C. COOK NUCLEAR PLANT, UNITS 1 &2

With respect to Section 2.2, page 2-2, discuss the engineering basis for using the In-
Structure Response Spectra (ISRS) developed for the Diesel Generator Building to
determine loads in the Auxiliary Building at Elevation 609 feet, and provide the Diesel
Gencrator Building and Auxiliary Building ISRS.

The basis for using the ISRS developed for the diesel generator building to determine loads in
the auxiliary building at elevation 609 feet is provided in the third full paragraph of page 2-2 of
the final Seismic Evaluation and Walkdown Summary Report submittal. This paragraph states:

“The ISRS are not available at some of the floor elevations where safe shutdown equipment is
located. When this is the case, either the ISRS for a higher elevation or the ISRS developed by
a linear interpolation between existing ISRS may be used in the evaluation. In the case of the
auxiliary building elevation 609 feet, since the interpolated ISRS are very close to the
corresponding ISRS for the diesel generator building, the ISRS for the diesel generator
building were used.” )

To further illustrate this basis, figure 1 shows a plot of four ISRS (SSE, 5% equipment
damping) for the elevations in question. These spectra include the auxiliary building 587’ and,
633’ elevations which are the elevations where developed spectra exist directly ‘above and

" below the 609’ elevation, and the spectra at 609’ in the diesel generator building. In addition to

these spectra, a 609’ auxiliary building spectra is provided that was generated by interpolating -
the spectral acceleration values at 587” and 609°. The auxxlxary building and diesel generator
building share a common foundation mat. As shown in figure 1, there is essentially no
difference between the diesel generator spectra at 609’ and the interpolated auxiliary building
spectra at 609°, and, therefore, there is no .engineering significance with regard to the load
determination if either of these are used.

With regard to the diesel generator building and auxiliary building ISRS, the ISRS for all
elevations of all buildings at Cook Nuclear Plant included in the USI A-46 evaluation for 2%
and 5% equipment damping have been provided in appendix B of the final Selsmlc Evaluation
and Walkdown Summary-Report submlttal



Donald C. Cook Nuclear Plant

Comparison of Selected Auxiliary Building FRS and 1.5xBS
to Diesel Generator Building FRS at Elevation 609 feet -- 5% Damping
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Discuss key examples of designated “rigorously analyzed anchorages,” (page 4-6) using
hand calculations and ANCHOR4 software package and provide copies of their
enginccring calculations. Also discuss a few cases of anchorage verification based on the
results of tug tests conducted and provide a description of the tests and applicable
enginecring justification for such an approach.

Table 1 provides a list of key examples of equipment items with varying levels of anchorage
evaluations. These examples include “rigorously analyzed anchorages,” comparisons to
analyzed equipment items and judgments based on the anchorage inspection and in some
cases judgments supplemented by tug tests. Copies of the completed seismic evaluation work
sheets (SEWS), the analysis (if applicable) and the corresponding anchorage inspection sheets
are included in attachment 2 of this response to the RAI for those items marked with a * in
table 1. When comparison or judgment was used to satisfy the GIP anchorage criteria an
appropriate description of the evaluation is documented in the notes of the SEWS. The
anchorage inspections and installation testing performed for the Cook Nuclear Plant USI A-
46 evaluations, discussed in greater detail in the response to RAI question 4, greatly exceed
the requirements of the GIP. This provides greater confidence in the judgments made by the
seismic review team (SRT) that capacity greatly exceeded demand when a formal anchorage
calculation was not made.

A review of notes within the data base for each equipment item in the Cook Nuclear Plant
USI A-46 cffort was conducted in order to respond to this request for additional information
(RAI). Anchorage evaluations performed can be categorized as follows: a) a detailed
ANCHOR4 evaluation was performed; b) a detailed hand calculation was performed; c) the
anchorage was screened based on an anchorage evaluation on an identical item of equipment
and anchorage or a worst case evaluation of a similar equipment item; or d) the SRT judged,
based on the weight and anchorage of the equipment, that the anchorage obviously met the
GIP screening criteria. " '

In some cases when method (d) was used, a tug test was performed. This was performed by
an SRT member that would tug on the assembly in the weakest direction to a level of about
two times the estimated weight of the item. The tug test from a practical standpoint was
unnecessary due to the relative light weight and robust anchorage of the equipment. Each
anchorage evaluation whether detailed or by judgment was based on a detailed anchorage
inspection and the SRT inspection. Items tug tested were in general light weight components.

Samples of detailed analysis performed by ANCHOR4 and by hand calculations are included
with the sample SEWS-in attachment 2. When judgment was used the basis for the judgment
is included in the notes section of the SEWS. The detailed anchor inspection documentation
is also included with each SEWS provided.

The engineering justification for the approach used for performing the anchorage evaluations
is described in section 4.4, page 4-26 second paragraph of the Rev. 2 GIP. This paragraph
states: “There are various combinations of inspections, analyses, and engineering judgment
which can be used to verify the adequacy of equipment anchorage. The Seismic Capability
Engineers should select the appropriate combination of elements for each anchorage
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installation based on the information available. For example, a simple hand calculation may
be sufficient for a pump which has only a few, very rugged, anchor bolts in a symmetrical
pattern. On the other hand, at times it may be advisable to use one of the computer codes to
determine the loads applied to a multi-cabinet motor control center if its anchorage is not
symmetrically located.” The anchorage evaluations used the appropriate combinations of
elements necessary to determine that any screened equipment met the GIP criteria.

Table 1 provides a brief description of the anchorage evaluation performed. There is a good
cross section of examples that include all equipment classes on the Cook Nuclear Plant safe
shutdown equipment list (SSEL) (1 to 20) and categories of anchorage evaluations performed.
Examples of class 0 and 21 anchorage evaluations are provided in response to RAI questions
Sand 7.

Table 1 A
" Examples of Anchorage Evaluations

* Class Equipment ID Anchorage Evaluation Performed

1 1-AB-N Three section MCC. Detailed ANCHOR4 evaluatlon
performed. .

I 1-ABD-A* . Six section MCC. Detailed ANCHOR4 evaluation
performed.

1 2-ABV-A Six section MCC. Detailed ANCHOR4 evaluation

) performed.

1 2-AM-D Eight section MCC. Detaxled ANCHOR4 evaluauon
performed.

1 - 2-EZC-D Eleven section MCC (mcludmg attached EZC-BS).
Detailed ANCHOR4 evaluation pérformed.

2 . 1-11A Large Multisection 600V  Switchgear. Detailed
ANCHORA4 evaluation performed.

2 1-52-RTB Reactor Trip Breaker Units composed of 4 breaker
vertical sections. Detailed ANCHOR4 evaluation
performed.

2 2-21B Large® Multisection 600V  Switchgear. Detailed

. . ANCHOR4 evaluation performed.

3 2-T21B Large Multisection 4KV Switchgear. . . Detailed
ANCHOR4 evaluation performed.

3 I-T11A Large Multisection 4KV  Switchgear. Detailed

, ANCHOR4 evaluation performed.

. 4 © 1-CRID-HI-CVT Small Transformer 4’-6” x 2’-6” x 2’-4”. . Weight
estimated at 1180 Ibs. Detailed ANCHOR4 evaluation
performed.

4 I-TR11B Large supply transformer. Detailed ANCHOR4

. evaluation performed.

4 2-CRID-I-CVT* Small Transformer 4’-6” x 2’-6” x 2'-4”. Weight
estimated at 1180 lIbs. Detailed ANCHOR4 evaluation
performed.

4



Table 1 (Continued)

Examples of Anchorage Evaluations

Class

Equipment ID

Anchorage Evaluation Performed

2-TR-ELSC

Small Transformer 20” D x 30” W x 36 H. Detailed
ANCHOR4 evaluation performed.

1-PP-10W*

900 GPM pump. ‘Detailed ANCHOR4 evaluation

performed including nozzle loadings on the suction and
discharge piping.

1-PP-4

440 GPM pump. Detailed ANCHOR4 evaluation
performed including nozzle loadings on the suction and
discharge piping.

1-PP-50W

Large Pacific Pump with a weight of 20,000 lbs. Detailed

. ANCHORA evaluation performed.

1-QT-111-AB

Small 90 GPM Pump - weight about 800 lbs. Detailed
ANCHORA4 evaluation performed.

12-PP-31S

100 GPM pump - 2076 lbs. Detailed ANCHOR4
evaluation performed., Item was designated an outlier
until nozzle loads are defined. g

2-PP-26N

Pacific Pump - ‘total weight 5500 Ibs. Detailed
ANCHOR4 evaluation performed including nozzle
loadings on the suction and discharge piping.

2-PP-3E

Large Ingersoll Rand Pump - 7935 lbs Dctailed |

ANCHOR4 evaluation performed.

2-PP-46-4*

Small Goulds Pump - 511 lbs. Nozzle loads Judged to be

small by 'SRT. Anchorage screened by judgment after | -

review of the anchorage inspection documentation (four |
5/8” anchors) and the walkdown.

2-PP-828

Small Goulds Pump - 214 lbs. Nozzle loads judged to be
small by. SRT. Anchorage screened by judgment after
review of the anchorage inspection documentatlon (four
5/8” anchors) and the walkdown.

2-QT-106-CD1

Small Worthington Pump - 135 lbs. Detailed ANCHOR4
evaluation performed including nozzle loadings on the
suction and discharge piping.

1-PP-7W

Large vertical pump with a 45’ long vertlcal casing.
Screening of anchorage based on a review of existing
qualification that included an anchorage evaluation.

2-PP-9W

Vertical pump. Detailed ANCHOR4 evaluation
performed’including nozzle loadings on the suction and
discharge piping.

1-HV-AFP-BRE-2

Small light weight fan - 154 lbs. Anchorage accepted by
judgment after a review of the anchorage drawings.







Table 1 (Continucd) '

Examples of Anchorage Evaluations

Class

Equipment ID

Anchorage Evaluation Performed

9

1-HV-AFP-M1*

Medium size fan - 500 Ibs, mounted with 16 1/2” steel
to steel bolts. Anchorage accepted by judgment after a
review of the anchorage drawings.

1-HV-AFP-X1

Small light weight fan - 287 1bs, mounted with 12 3/8”
steel to steel bolts. Anchorage accepted by judgment
after a review of the anchorage drawings.

1-HV-CEQ-1

Large fan unit. Detailed ANCHOR4 evaluation
performed.

12-HV-ESW-7*

Large fan unit. Detailed ANCHOR4 evaluation
performed.

12-HV-ESW-1

Large fan unit similar to 12-HV-ESW-7. Anchorage

screened based on comparison to ANCHOR4 evaluation
for 12-HV-ESW-7.

2-HV-AFP-BRE-1

Small light weight fan - 154 lbs. Anchorage accepted by
judgment after a review of the anchorage drawings.

2-HV-DGS-1

Large fan - 1531 Ibs. Detailed ANCHOR4 evaluation
performed.

. 2-HV-DGX-1

Large fan - 1100 lbs. Detailed ANCHOR4 evaluation
performed.

10

T-HV-ACRA-1

Cooler unit with a weight estimate of 3000 lbs. Detailed
ANCHORA4 evaluation performed.

10

1-HV-AES-1 (FLT)

Large filter unit - 24,000 lbs. Detailed ANCHOR4
evaluation performed.

14

1-AFW*

Small wall mounted panel (36” H x 20” W x 6” D).
Panel estimated to weigh 50 lbs. Anchorage screened by
judgment after a review of the anchorage descrnpt:on and
a 100 lb. tug test.

14

1-BCTC-AB

Panel 38” W x 60” H x 9” D. Welght estimated at 300
lbs. Detailed ANCHOR4 evaluation performed.

14

1-CRCD

Rack 38” W x 84" H x 9" D - Weight estimated at 400
1bs. Detailed ANCHOR4 evaluation performed.

14

1-ELSC

Small wall mounted panel (36” H x 20” W x 6” D).
Panel estimated to weight 50 lbs. Anchorage screened
by judgment after a review of the anchorage description
and a 100 Ib. tug test.

14

1-ELSCX

Small distribution panel 57”7 H x 22” W x 6” D
Weight estimated at 370 lbs. Detailed ANCHOR4
evaluation performed.




Table 1 (Continued)

Examples of Anchorage Evaluations

Class

Equipment ID

Anchorage Evaluation Performed

14

1-MDAB

Wall mounted switchboard 38” W x 84” H x 9” D.
Anchorage accepted by comparison to the ANCHOR4
evaluation performed for 1-MCAB.

14 -

1-TDAB

Wall mounted switchboard 38” W x 84” H x 9” D.
Anchorage accepted by comparison to the ANCHOR4
evaluation performed for 1-MCAB.

14

1-VDCD-1 & 2

Pair of 22”7 W x 38” H x 7” D distribution panels.
Anchorage accepted by comparison to the ANCHOR4
evaluation performed for 1-VDAB-1 (Identical
Construction).

14

2-AFWX

Wall mounted panel - 57” H x22” Wx 6” D. Weight
estimated at 100 to 150 lbs. Anchorage screened by
judgment after a review of the anchorage description and
a tug test.

14

2-BATT-N-SH

Wall mounted Battery Shunt. Weight estimated at 100
lbs. Anchorage screened by judgment after a review of
the anchorage description, the ANCHOR4 evaluation
performed for 1-BATT-N-SH and a tug test.

14

2-DCN

Switchboard bolted to a steel rack. Anchorage screened
based on comparison to the ANCHOR4 analysis for
similar panel 1-DCN.

14

2-VDAB-1 &2

Pair of 22” W x 38” H x 7” D distribution panels.
Anchorage screened based on comparison to the detailed
ANCHOR4 evaluation performed for similar panel 1-
VDAB-1.

15

2-BATT-AB*

Substantial 2 - step battery rack. Anchorage evaluation
based on a review of existing anchorage and recent
modifications made to the racks.

16

1-BC-ABI1

Battery Charger 3025 lbs. Detailed ANCHOR4
evaluation performed.

16

1-CRID-I-INV

Inverter 2’-5” x 3’ x 6’-3” - 2100 lbs. Detailed
ANCHORA4 evaluation performed. :

16

2-BC-A

Battery Charger 32” L x 24” W x 46” H. Detailed
ANCHOR4 evaluation performed.

16

" 2-DGAB-INV

Inverter 28”7 x 28” x 57”.

Detailed ANCHOR4
evaluation performed. |

17

1-OME-150-AB*

Large Diesel Generator. Anchorage capacity for 2-
OME-150-CD indicated an additional margin of 36.
Anchorage screened based on comparison to that
cvaluation.
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Table 1 (Continued)

Examples of Anchorage Evaluations

Class

Equipment ID

Anchorage Evaluation Performed

18

1-CLI-113

Small transmitter - 27 lbs. Anchorage screened by
judgment after review of the anchorage inspection
documentation and the walkdown.

18

1-CPS-317

Small 9” x 9” panel. Anchorage screened by judgment
after review of the anchorage inspection documentation
and the walkdown.

18

1-CPS-410

Rack supported device. One detailed ANCHOR4
analysis was performed to encompass 1-CPS-410, &
420 and 2-CPS-410 & 420.

18

1-MPP-232

Small pressure transmitter - 35 lbs. Anchorage screened |
by judgment after review of the anchorage inspection
documentation and the walkdown.

18

1-NPP-151

Small pressure transmitter - 24 lbs. including bracket
Anchorage screened by judgment after review of the
anchorage inspection documentation and the walkdown.

18

2-BLI-110

Instrument on small, stiff bracket. Assembly weighs
less than 100 Ibs. Anchorage screened by judgment after
review of the anchorage inspection documentation and .

"the walkdown.

18

2-CLI-113

Transmitter bolted to support composed of a small
diameter pipe. Anchorage screened by judgment after
review of the anchorage inspection documentation and
the walkdown.

18

2-CPS-410

Small device on a rack. Detailed ANCHOR4 evaluation |-

performed.

18

2-FFI-210

Transmitter bolted to support composed of a small
diameter pipe. Anchorage screened by judgment after
review of the anchorage inspection documentauon and
the walkdown.

18

2-1F1-311

Transmitter bolted to support composed of a small
diameter pipe. Anchorage screened by judgment after
review of the anchorage inspection documentation and
the walkdown.

18

2-JFI-51

Transmitter bolted to support composed of a small
diameter pipe. Anchorage screened by judgment after
review of the anchorage inspection documentation and
the walkdown.
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Table 1 (Continued)

Examples of Anchorage Evaluations

Class

Equipment ID

Anchorage Evaluation Performed

18

2-XRV-153

Small rack consisting of a small panel bolted to P1000
unistruts. Anchorage screened by judgment after review
of the anchorage inspection documentation and the
walkdown.

19

1-VTS-356

Light weight component - 5 lbs. Anchorage screened by
judgment after review of the anchorage inspection
documentation, the walkdown and a tug test.

20

2-All*

Relay panel included in a section of panel from A6 to
Al5. Weight estimate of entire panel 3000 lbs. Detailed
ANCHOR4 evaluation performed.

20

1-ACRA-2

Stand alone panel 24” L x 24” D x 84” H. Weight
estimated @ 700 lbs. Detailed ANCHOR4 evaluation
performed. o

20

1-CAS

Large Control Panel 24’-6” L x 6’-3” D x 7 H. Hand
calculation performed on the weak link in the anchorage
system and found to be more than adequate.

20

1-DGAB

Large Control Panel in Diesel Generator Room. Detailed
ANCHOR4 evaluation performed. ;

20

1-GR-1

Relay Rack 6’-6” L x 8’ H. Weight estimated @ 300
Ibs./lineal foot of rack. Hand calculation performed on
the weak link in the anchorage system and found to be
more than adequate.

.20

1-HSD1 -

Walkthrough cabinet 12° W x 6° D x 8’ H. Detailed
ANCHOR¢4 evaluation performed.

20

1-NRI-23-ISO

Heavy duty rack. Anchorage judged adequate based on
review of the anchorage inspection documentation, the
walkdown and the obvious ruggedness and installation
of this new design.

20

2-CG2

Control cabinet 5’-6” L x 2’-6” W x 7°-7” H.
Anchorage screened based on comparison to the
ANCHOR4 evaluation performed for similar panel 1-
RPC-1.

20

2-PRZ

Item is included in a Control Panel with two other items.
Total panel is 12°-3” L x 8’ H. Weight estimated at
300 Ibs/lineal ft.  Anchorage screened based on
comparison to the ANCHOR4 cvaluation performed for
1-SG.

20

2-RPS-A

Relay cabinet 90 W x 30” D x 90” H, welded to
embedded steel. Detailed ANCHOR4 evaluation
performed.

20

2-SWRR

Cabinet 16’ L x 8’ H x 18” D. Weight estimated at 300
Ibs/lineal ft. Detailed ANCHOR4 evaluation performed.

9
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Table 4.5 shows that the 1.5 x Bounding Spectrum and the GERS with an amplification
factor of 7 do not envelope the floor response spectra. Provide copies of the seismic
demand versus capacity spectral comparison.

The location of the devices that are documented as outliers in table 4.5 are at elevation 687’ in
the containment building. Figure 2 shows a comparison of the ISRS at elevation 687’ in the
containment building to 1.5 times the bounding spectrum. The GERS must be compared to
1.5 times the demand spectra for median centered spectra because Cook Nuclear Plant
response spectra was designated as median centered spectra by the NRC. An amplification
factor, through the piping and support of the piping system must also be considered when
comparing GERS to the demand spectra. The GIP defines the upper bound amplification
factor as 7. Therefore, the total ISRS was multiplied by 1.5 x 7 (10.5) to define the demand
that is compared to the GERS. Figure 3 shows a comparison of the GERS for air operated
valves (AOVs) to 10.5 x the ISRS at containment building elevation 687°. Figure 4 shows a
comparison of the GERS for solenoid operated valves (SOVs) to 10.5 x the ISRS at
containment building elevation 687’. Figure 5 shows a comparison of the GERS for motor
operators to 10.5 x the ISRS at containment building elevation 687°. As shown in figures 2,
3,4, and 5, the demand exceeds the capacity.

The outlier resolution for these items is to review the existing piping analyses and compare
the demand acceleration from the analysis to the capacity acceleration. It is believed that the

. actual amplification factor is less than 7 and the capacity will be shown to be greater than the

demand once the outlier resolution has been completed.
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Donald C. Cook Nuclear Plant
Amplified Containment Building El. 687.5 feet vs Solenoid Valve GERS
-5% Damping
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13




Donald C. Cook Nuclear Plant
Amplified Containment Building El. 687.5 feet vs MOV GERS
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Regarding the tightness check of expansion anchors performed on a representative number of
mechanical and clectrical components, statc whether the representative number meets the
sample size for expansion anchor tightness check as listed on table C.2-4 of the GIP.

The number of expansion bolts tightness tested for the Cook Nuclear Plant USI A-46 effort exceeded
the sample size for expansion anchor tightness check as listed on table C.2-4 of the GIP. Bolt
tightness checks were conducted on every accessible expansion bolt in the scope of USI A-46
equipment on the SSEL. In addition all accessible steel to steel and cast-in-place bolts/nuts were
visually inspected and loose nuts were tightened as needed. This was done to ensure that the bolts
were snug and therefore active in the event of vertical reaction loadings on the anchorage during an
earthquake. Other tests using ultrasonic techniques to determine embedment length and weld quality
were also performed as an enhancement to the program. Anchorage inspection documentation is
included with the SEWS in attachment 2 of this RAL

When the type of expansion anc;hor used could not be positively determined,-a 0.6 reduction factor
for unknown expansion bolts was used in the anchorage evaluatlons performed in accordance with
the GIP. . . \

Inaccessible anchor bolts were not tightness tested. The GIP excludes inaccessible anchors from the
sample and states in the second paragraph of section 4.4.1 that “all accessible anchorages should be
visually mspected All practicable means should be tried-to inspect inaccessible anchorages or those
obstructed from view if they are needed for strength to secure the item of equipment or if they secure -
cquipment housing essential relays (to avoid impact or excessive cabinet motion). For example, it is
not considered practicable to resort to equipment disassembly, removal, etc., to inspect inaccessible
anchorages. The basis for the engineering judgment for not performing these inspections should be
documented.” The majority of anchorages for SSEL equipment were accessible. These anchorages
were tightness tested, had their embedment length verified and were visually inspected by the

_ anchorage inspection team and were again visually inspected by the SRT.

There were some fans that had inaccessible anchorages that would have required removal of fire
protection material to inspect and disposal of material that could possibly be contaminated. This
would not have been consistent with the ALARA goals at the site (dust and exposure). These fans
had calculated or judgmental anchorage margins of 10 or greater and therefore were not inspected.
Anchorages for these were primarily cast in place or steel to steel bolts and the tightness check was
not required to be performed. The regenerative heat exchanger anchorages were also not visually
inspected due to the time required to remove insulation and to perform the anchorage inspection in a
high radiation arca. There were also a number of wall mounted panels (class 14 and 20) that were not
tightness checked. Tightness checking of these bolts would have required complete equipment
disassembly and removal of the equipment. This activity would be contrary to section 4.4.1 of the
GIP. These panels also had very high margins even when considering a 0.6 reduction factor for
unknown expansion anchors. In the cases mentioned above, the engineering judgment for not
performing the inspections were documented on the SEWS for the equipment item. There were also
some cases when isolated bolts were not tested on a given assembly because they could not be
reached without disassembly. These cases are documented in the anchorage inspection
documentation.
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Table 5.1 shows only four (4) vertical tanks for GIP review. Provide the engineering criteria
for sclecting only four vertical tanks and the justification of the structural integrity of the other
smaller vertical tanks for Safe Shutdown Earthquake (SSE). Indicate the number of vertical
tanks supported on skirts and structural legs at Cook Nuclear Plant, Units 1 & 2.

Table 5.1 of the final Seismic Evaluation and Walkdown Summary Report submittal includes only
the flat bottom vertical tanks that may be evaluated using the GIP methodology in section 7 of the
GIP. These tanks are described in the first paragraph of section 7.3.1 of the GIP which states: “The
type of vertical tanks covered by the screening guidelines are large, cylindrical tanks whose axis of
symmetry is vertical and are supported, on their flat bottoms, directly on a concrete pad or a floor.”

The evaluation of the remaining tanks are documented in table 4-7 of the final Seismic Evaluation
and Walkdown Summary Report submittal. Items 1 and 2 of table 4-7 “Commentary on Equipment
Items Meeting the Intent of the GIP Caveats™ discuss this evaluation. Item 1 includes class 0
equipment items and states “There are 50 and 51 equipment items identified as class 0 in unit 1 and
unit 2 respectively. These items were primarily passive and were similar to items considered as
components of the class 21 equipment. For these equipment items the SRT assessed the potential for
seismic damage and made the necessary evaluations. All these items were at locations in the plant
where 1.5 times the bounding spectrum is greater than the floor response spectra where they are
located. Anchorage was evaluated using the GIP criteria.” Item 2 includes class 21 tanks and heat
exchangers not covered by the GIP criteria. (section 7 of the GIP). This item states:- “There are 63
and 58 equipment items identified as class 21 in unit 1 and unit 2 respectively. Of these tanks and
heat exchangers, there were only 20 where the GIP criteria was applicable. The remaining 98 were
evaluated by meeting the intent of the GIP criteria. Anchorage was evaluated using the GIP criteria.”

The class 0 and 21 equipment items on the SSEL that may be categorized as tanks and heat
exchangers for unit I and 2 are listed in tables 2 & 3, respectively. The table includes a description of
the tank or heat exchangers configuration and anchorage evaluation. Included in that list are all tanks
supported on skirts and structural legs that are on the Cook Nuclear Plant SSEL. Tanks on legs
include 1,2-QT-113-AB1, AB2, CD1, CD2 (eight diesel oil filters); 1,2-QT-144-AB, CD (four diesel
oil filters); 1,2-TK-10 (two reactor coolant letdown volume control tanks); 1,2-TK-11 (two boron
injection tanks); 1-TK-12-N, 12-TK-12-M and 2-TK-12S (three boric acid storage tanks). Tanks on
skirts include 1,2-TK-37 (two component cooling water surge tanks); and 1,2-QT-141, ABI1, AB2,
CD1, CD2 (eight diesel starting air receivers).

Sample SEWS (including the calculations and anchorage inspection documentation) are provided in
attachment 3 for the tanks that have an * after the equipment ID in tables 2 and 3.
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Table 2
Description of Configuration and Anchorage Evaluation for Tanks and Heat Exchangers (Unit 1)
Class 1D Description Building | EL Description of Configuration and Anchorage Evaluation
0 | 1-QT-112-AB& | AB & CD EMERG AUXILIARY | 579 | Small tank-like component containing oil, with a height of about ', and a
CD(2filters) | DIESEL FULL diameter of 3'. Weight full = 2707 Ibs. Anchored by three 3/8" diameter J-
E:‘Srvgé‘sUBE oIt | bolts and three 5/8" wedge anchors at 60 degree intervals (i.e., evenly
spaced).
The anchorage was screened based on a review of an existing vendor
calculation that indicated a high anchorage margin.
0 1-QT-113-AB1*, | AB & CD EMERG AUXILIARY | 579 | Strainer supported on 4 angle legs. Each leg is anchored by one 1/2" J-bolt
é‘g;‘“ﬁzs'_égi ?i%s\ilizglél‘ow .| anchor. The total weight is 1730 Ibs. The ANCHOR4 analysis performed
@ strain ers) STRAINERS for 1-QT-113-AB1 and 1-QT-113-AB2 together, since they are connected
by a relatively rigid piping segment, indicated that the anchorage was
adequate. .
0 ég’(fz lhl 6-AB & g?ﬁ?ﬁil)l.sggg?l, AUXILIARY | 579 | Heaters anchored by three 3/8" J-bolts at 120 degrees apart, on a 5" high
eater M H H
tanke) HEATER concrete pad. The weight of the tank is approximately 152.5 lbs.
(TANK) i
Anchorage screened by an ANCHOR4 evaluation.
0 1-QT-118-AB & | AB EMERG DIESEL | AUXILIARY | 579 | Filter anchored by three 3/8" J-bolts with a minimum embedment of
CD (2 filters) BYPASS LUBE OIL 10.25", at 120 degrees.
- FILTER . .
The approximate weight of the tank is estimated to be the same as 1-QT-
112-CD (Wt =2707 1bs.), because the tanks are of the same manufacturer
and size, and both hold oil.
Anchorage screened by an ANCHOR4 evaluation.
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Table 2 (Continued)
Description of Configuration and Anchorage Evaluation for Tanks and Heat Exchangers (Unit 1)

Class 1D Description Building EL Description of Configuration and Anchorage Evaluation
0 1-QT-143-ABl, | AB EMERG AUXILIARY | 58 | Airdryer mounted on 2-1/2" x 2-1/2" x 1/4" angle steel frame with other
égé' 23 1& zisgéfggmo" 7 | air dryer tanks. Angle frame on 1-3/4" Grout Pad. Frame anchored by
(4 dryers) eight 1/2" non-shell type expansion anchors, four per base plate. Tanks
hold air and are the size of fire extinguishers.
Anchorage judged adequate based on the walkdown and review of the
anchorage inspection documentation.
0 1-QT-144-AB | AB EMERG AUXILIARY | 58 | Small filter 10" in diameter, 44" high, mounted on three angle legs
& CD (2 filters) | DIESEL FUEL OIL 7 | anchored by three 5/8" Phillips Red Head Wedge/coupling anchors
TRANSFER
FILTERS .
Anchorage screened based on an ANCHOR4 evaluation for 1-QT-144-
AB. . ’
0 1-TK-253-1,2, | PRESSURIZER TR | CONTAINMENT [ 61 | This horizontal tank contains air and is supported by other than standard
3 & 4 (4tanks) | "B" PRESSURE 2 | saddles:
RELIEF VALVE '
NRV-152 RESERVE . e . '
CONTROL AIR Tank is well welded to building steel, and judged adequate by the SRT.
TANKS '
0 12-TK-207 REACTOR PLANT GROUNDS 60 | Similar to a horizontal heat exchanger; each tank is approximately 2' in
NITROGEN BULK 9 | diameter and 20' long (about 15' between supports). Tank weight is about
STORAGE TANKS . . . .
§345678 4800 lbs. Anchorage consists of four cast-in-place (in buried concrete
T pedestals) 3/4" diameter J-Bolts.
Anchorage screened based on an ANCHOR4 evaluation.

T 1
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Table 2 (Continued)
Description of Configuration and Anchorage Evaluation for Tanks and Heat Exchangers (Unit 1)

Class ID Description Building ElL Description of Configuration and Anchorage Evaluation

21 | I-HE-11 RgACT OR AUXILIARY 609 | Vertical Heat Exchanger is identical to 2-HE-11. The anchorage was
COOLANT PUMP : :

e -HE-11.
SEAL WATER screened by comparison to the calculation for 2-HE-11
HEAT
EXCHANGER

21 | I-HE-13* EXCESS LET CONTAINMENT | 612 | Relatively small exchanger (1600 Ibs) on two saddles in extremely high rad
DOWNHEAT area.
EXCHANGER

Anchorage includes four 3/4" diameter J-bolts, embedded at least 2 feet into
piers. Could not inspect the anchorage due to ALARA considerations.

Due to large anchorage (four 3/4" bolts) and small exchanger, the anchorage
was judged adequate by the SRT.

21 | I-HE-14 LETDOWNHEAT |  AUXILIARY 633 | Exchanger anchored with two 7/8" diameter J-bolts on 11-3/8" spacing.
EXCHANGER ' " | Vertical distance from the base of exchanger to the C.G. of exchanger is 13".
Vertical distance from the base of the exchanger to the top nozzle is 29".
Anchorage adequacy was accepted based on a short hand calculation..

21 | I-HE-15E& | EASTAND WEST | AUXILIARY 609 | Component Cooling Water Heat Exchanger on two reinforced saddles.
W2 CCW HEAT . | Anchorage is two 7/8" diameter J bolts. There are four 1" wedge expansion
exchangers) | EXCHANGERS . . . . .

anchors in one pedestal in the horizontal direction.

C.G.of e:xchanger from the top of the saddle pedestal about 3'.

A hand calculation was performed for the heat exchanger and the results
show that the anchor bolts and saddles are adequate.
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Table 2 (Continued)
Description of Configuration and Anchorage Evaluation for Tanks and Heat Exchangers (Unit 1)

Class ID Description Building EL Description of Configuration and Anchorage Evaluation
21 | 1-HE-17TE& W (2 | EAST & WEST AUXILIARY | 609 | Anchorage more than adequate based on previous analysis of exchanger
exchangers) RHR HEAT without top braces. Braces had since been installed.
EXCHANGERS
21 | I-HE-I8E* & W (2 | EAST & WEST AUXILIARY | 609 | Very well engineered support structure.
exchangers) CONTAINMENT
SPRAY HEAT There is a ring support at top of the exchanger bracketed to the wall in
EXCHANGERS . .
each of the four quadrants. This takes the overturning loads on the
exchanger.
Bottom support (at about the 1/4 point of the exchanger, with the
remainder of the exchanger hanging below) is a heavy duty ring with
gussets at the bolt locations. These are bolted to a steel support structure
that is obviously well engineered.
Qualification data indicates an analysis to the design basis. Based on the
review of this analysis and anchorage inspection documentation the Heat
Exchanger is adequate. '
21 | I-HE-32E&32W | EASTRHRPUMP | AUXILIARY | 573 | 8" diameter by 2" wide exchanger, attached to East Residual Heat
(2 exchangers) PP-35E Removal Pump with two 1/2" bolts. Could have been considered with
MECHANICAL . .
SEAL HEAT the pump using the rule of the box, however the exchanger was listed
EXCHANGERS separately on the SSEL.
Anchorage to the pumps was judged adequate by the SRT.
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Table 2 (Continued)
Description of Configuration and Anchorage Evaluation for Tanks and Heat Exchangers (Unit 1)

Class 1D Description Building | EL Description of Configuration and Anchorage Evaluation
21 | 1-HE-33E& W (2 | EAST AND WEST AUXILIARY 1 573 | 6" diameter by 8-3/4" high exchanger, attached to East Containment
exchangers) CONTAINMENT Spray Pump with two 1/2" bolts. Could have screened with the pump
SPRAY PUMP PP-9E . .
MECHANICAL using the rule of the box, however the exchanger was listed separately
SEAL HEAT on the SSEL.
EXCHANGER
Anchorage to the pumps was judged adequate by the SRT.
21 | 1-HE-34-NE*, 34- | NORTH SAFETY AUXILIARY | 587 | 6" diameter b;' 8-3/4" high exchanger, attached to North Safety Injection
TS‘J\‘: ’(31‘3%8 & 34- gjgg'&g g /L\thg . Pump with two 1/2" bolts. Could have screened with the pump using
xchangers) M!::CH ANICAL the rule of the box, however the exchanger was listed separately on the
SEAL HEAT SSEL.
EXCHANGERS
Anchorage to the pumps was judged adequate by the SRT.
21 | I-HE-35N,35S(2 | NORTH SAFETY AUXILIARY | 587 | Small exchangers 1'-5" long and 4" in diameter attached to North Safcty
coolers) L‘;’gg&”sg Lg‘;‘: . Injection Pump with four 1/4" bolts. Could have screened with the
C0.0LERS pump using the rule of the box, however the exchanger was listed
separately on the SSEL.
Anchorage to the pumps was judged adequate by the SRT.
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Table 2 (Continued)

Description of Configuration and Anchorage Evaluation for Tanks and Heat Exchangers (Unit 1)

Class ID > Description Building EL Description of Configuration and Anchorage Evaluation
21 | I-HE-36-EN, 36-ES, | EAST & WEST AUXILIARY | 587 | 6" in diameter 8-3/4" high heat exchanger, attached to East
3:-W1:, 36-WS gﬁﬂfg&UgQ&Mp oP_SOE Centrifugal Charging Pump with two 1/2" bolts. Could have
(4 exchangers) INBOARD MECH ANl(-: AL screened with the pump using the rule of the box, however the
SEAL HEAT exchanger was listed separately on the SSEL.
EXCHANGERS
Anchorage to the pumps was judged adequate by the SRT.
21 | I-HE-37E,37W(2 | EAST & WEST AUXILIARY | 587 | Small exchanger 1'-6" long and 5" in diameter attached to
coolers) CENTRIFUGAL ‘| reinforced plate support with four 1/2" bolts. Plate support bolted
CHARGING PUMP PP- . . . "
SOE. & 50W GEAR OIL to East Centrifugal Charging Pump with three 1/2" bolts. Could
COOLERS have screened with the pump using the rule of the box, however
.| the exchanger was listed separately on the SSEL.
: Anchorage to the pumps was judged adequate by the SRT.
21 | 1-HE-38E&38W (2 | EAST & WEST AUXILIARY | 587 | Small exchangers 1'-6" long and 5" in diameter bolted to two 1’
coolers) CENTRIFUGAL ‘ long channel columns that are welded to the skid of the East
CHARGING PUMP

BEARING LUBE OIL
COOLERS

Centrifugal Charging Pump. Could have screened with the pump

.| using the rule of the box, however the exchanger was listed

separately on the SSEL.

Anch;)rage to the pumps was judged adequate by the SRT.
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Table 2 (Continued)
Description of Configuration and Anchorage Evaluation for Tanks and Heat Exchangers (Unit 1)
Class ID Description Building El Description of Configuration and Anchorage Evaluation
21  |-1-HE-47-ABN & 47- | AB & CD EMERG AUXILIARY 587 | Aftercooler on Diesel Generator skid transfers its lateral load to the
égg’ (27;232333)- g';jgbggg;” inlet manifolds. Gravity loads are carried by a post on a spring hanger
AIR base, so the post is incapable of carrying lateral or longitudinal load.
AFTERCOOLERS
The Diesel Generator Turbochargers in Unit 1 were replaced in a recent
outage. As part of the modification, an analysis was performed for the
associated piping and the aftercoolers. All supports met D.C. Cook
acceptance criteria.
21 1-QP-21 NORTH BORIC AUXILIARY | 587 | Boric Acid Blender supported by piping. It is in-line with the pipe
?&‘glgé%%m between two pipe supports off the floor. Blender very small (6" in
) .diameter and 11" long).
Screened based on drawings (insulation precluded inspection of the
blender connection to the piping system) and inspection for interactions.
21 1-QT-107- AB & CD | CD EMERG AUXILIARY 587 | Horizontal tanks which sits on two saddles. Each saddle has two, 1/4"
(2 tanks) DIESEL FUEL OIL thick plates, forming a "U", with no gussets. There are two 5/8" anchors
DAY TANKS
per saddle.
A Horizontal Tank Analysis was performed to show that the tank
anchorage is adequate.
21 (lz-QCT- 1110')AB & CD g?ﬁgceiiggslé?[‘ AUXILIARY 587 | Lube Oil Coolers mounted to wall with fourteen 3/4" wedge type
oolers, H
COOLERS expansxo‘n anchors.
External Anchor Analysis was performed on the Unit 2 Jacket Water
Heater 2-QT-131-CD which has the same configuration as 1-QT-110-
AB. Based on this-analysis, both supports are adequate.
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Table 2 (Continued)
Description of Configuration and Anchorage Evaluation for Tanks and Heat Exchangers (Unit 1)

Class ID Description Building EL Description of Configuration and Anchorage Evaluation
21 | 1-QT-131-AB& AB & CDEMERG | AUXILIARY | 587 | Jacket Water Cooler mounted to wall by fourteen 3/4" wedge type
CD (2 Coolers) DIESEL JACKET expansion anchors. External Anchor Analysis was performed on the Unit
WATER 2 Jacket Water Heater 2-QT-131-CD
COOLERS acket Water Heater 2-QT-131-CD. .
Based on this analysis both supports are adequate.
21 | I-QT-133-AB& | AB& CDEMERG | AUXILIARY | 587 | 100 Gal. Tanks, 2-6" D x 3' H.
CD (2 Tanks) DIESEL JACKET '
X{ggg SURGE Notes and the ANCHOR4 analysis for 1-QT-133-CD also apply to 1-QT-
133-AB since they are essentially identical.
The surge tanks are supported (bolted) to a shelf. The shelf is bolted to
the wall by four J-bolts. In addition, two 3/4" wedge anchors attach the
top channel to the wall. The wedge anchors were conservatively left out
of the ANCHOR4 analysis.
The anchorage was screened based on an ANCHOR4 analysis for the
anchorage to the shelf.
21 :;(3185212-{}8 ic) g?s‘:giiigsm AUXILIARY | 587 | The AB tank is the same as the CD tank except that 3/8" bolts were
- anks H H " H
JAGKET WATER measurc?d in the field instead of the 1/4" bolts on the drawings for AB.
HEATERS ] ) ) o
(TANKS) The ANCHOR4 analysis for 1-QT-134-CD (using 1/4" diameter Phillips
Redhead Wedge Anchors) demonstrated adequacy. The base plates were
also shown to be adequate.
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Table 2 (Continued)
Description of Configuration and Anchorage Evaluation for Tanks and Heat Exchangers (Unit 1)

Class | . ID Description Building" | EL Description of Configuration and Anchorage Evaluation
21 | 1-QT-141-ABI, AB & CD EMERG AUXILIARY_ | 587 | Air tanks anchored by four 5/8" J-bolts (Ref. 1, 4). Total weight for
141-AB2, 141-CDI, | DIESEL STARTING : each tank is 6000 Ib.
141-CD2 (4 air AIR RECEIVERS | ’ )
receivers) &2 : . -
Tank anchorage was verified by an ANCHOR4 analysis. Nozzle loads
were included.
21 | I-TK-10 REACTOR AUXILIARY | 609 | Tank on 4 wide flange legs, 90 inches in diameter and 120 inches in
COOLANT ) height.
LETDOWN
VOLUME e .
CONTROL TANK Tank 1-TK-10 is similar to the 2-TK-10. Tank anchorage and wide
flange legs were evaluated in a hand calculation for 2-TK-10 and found
: to be adequate.
21 | I-TK-11* BORON INJECTION | AUXILIARY | 612 | Tank is'5' diameter by 10' in height supported by 4 Wide Flange Leg
TANK supports (10" WF w/ 5/8" flange) 4'-4" in height..
.-E‘ach leg is bolted to the pedestal w/ two embedded 1 3/4" bolts.
The Seismic Evaluation of the Boric Acid Tank (2-TK-12S) is
seismically adequate. The Boron Injection Tank (1-TK-11) is much
smaller but has about the same support. Therefore, Tank 1-TK-11 is
judged adequate based on comparison.
21 | 1-TK-200 MA“; SSTEAM AUXILIARY | 621 | Small tank supported from floor.
LEA . -
ggr:&E‘?iQEON Anchorage judged acceptable based on the walkdown and the
(POT) anchorage inspection documentation.
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Table 2 (Continued)
Description of Configuration and Anchorage Evaluation for Tanks and Heat Exchangers (Unit 1)

Class

ID

Description

Building

El

Description of Configuration and Anchorage Evaluation

21

1-TK-32

CONDENSATE
STORAGE TANK

GROUNDS

609

Large flat bottom tank 52'-0" inside diameter 34'-5 1/2" height (31'-7"
liquid tank). 500,000 gallons and weighs 128,700 lbs. Anchored with
thirty 3/8" th x 5" w x 4' - 4" long strap that is embedded in the concrete
at a 2' depth with a 2" radius hook at the end.

The strap detail is identical to the strap for the Unit 1 and 2 Refueling
Water Storage Tanks (RWST) 1-TK-33 and 2-TK-33. The calculation for
the RWST resulted in the conclusion that the weld to the tank and
embedment in the concrete was sufficient to develop the full yield
strength of the strap.

The RWST has a very similar configuration as this CST. The calculation
for the RWST using the GIP methodology indicated an overall safety
factor of 2.57 for overturning and 1.72 for shear.

The CST was screened based on a comparison of the significant attributes
to the RWST.

2]

1-TK-33

REFUELING
WATER
STORAGE TANK

GROUNDS

609

Large flat bottom tank 48'-0" inside diameter 32'-3" height (31" liquid
tank). 420,000 gallons, weight 94,000 lbs. The tank is founded on a
concrete pad and anchored with twenty-five 3/8" thx 5" Wx 4'-4"L
strap, embedded in concrete a 2' depth with a 2" radius hook at the end.

A detailed calculation was performed to the SQUG GIP criteria. The
calculation resulted in the conclusion that the weld to the tank and
embedment in the concrete was sufficient to develop the full yield
strength of the strap. The calculation for the RWST using GIP
methodology indicated an overall safety factor of 2.57 for overturning
and 1.72 for shear.
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Table,2 (Continued)
Description of Configuration and Anchorage Evaluation for Tanks and Heat Exchangers (Unit 1)

Class ID Description | Building ElL Description of Configuration and Anchorage Evaluation
21 1-TK-37* COMPONENT AUXILIARY | 650 | Skirted tank 11'-10 1/4" diameter and 17* in height. Skirt is 4'-6" high from the top
COOLING ) of the pad to skirt connection to tank. Skirt has 1/2" thickness. There are 8 bolts
WATER SURGE evenly spaced around tank, with a solid steel washer 3-3/4" high x 4" length x 2"
TANK width. Bolts supported from 3" x 3" x 1/2" angle.
The anchorage was screened based on a hand calculation performed for the bolt
: . stresses.
21 1-TK-76N, 76S CONTROL AUXILIARY | 650 | Small tank 2* in length x 9 " in diameter on a 1" diameter piping system. Tank in-line
ROOM A/C with pipe, supported by a U-bolt on a cantilevered angle (2 1/27 x 2 1/2" x 3/8")
NORTH AND about 1' - 6" long. Angle welded to a plate that is bolted to the wall with 2 1/2”
SOUTH CHILL expansion anchors.
WATER .
EXPANSION Anchorage and support for these small tanks were accepted by SRT judgment afier the
TANKS walkdown and a review of the anchorage inspection documentation.
21 1-TKI12-N NORTH BORIC AUXILIARY | 587 | Boric Acid Tank on 4 Wide Flange Beam Legs.
ACID STORAGE
TANK This Tank is identical to tank 2-TK-128 which was evaluated-by means
of a calculation. The calculation indicated that the legs and anchorage
are adequate.
21 12-HE-16N NORTH SPENT AUXILIARY | 609 | 3'-2" diameter horizontal heat exchanger about 22’ long on two saddles supported by
FUEL PIT HEAT piers. Total weight full given as 26,200 Ibs. Exchanger bolted into pier with four
7/8" diameter bolts per saddle. Piers are doweled into floor, The results of tank

EXCHANGER

analysis show that the tank anchorage and saddles are adequate.
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Table 2 (Continued)
Description of Configuration and Anchorage Evaluation for Tanks and Heat Exchangers (Unit 1)

Class 1D " Description Building EL |- Description of Configuration and Anchorage Evaluation
21 12-SOME-44N-2 & TK:XRTH ?OUTH AUXILIARY | 609 | Small Heat Exchanger 3'-2" long by 10" in diameter attached to South
44S-2 DIOACTIVE ot AR with 4 - /9"
WASTE GAS Radioactive Waste Gas Compressor OME-44S-1 with 4 - 1/2" bolts.
COMPRESSOR
OME-44N-2 SEAL Compressor anchored to ground with 4 3/4" bolts. The SRT reviewed
WATER HEAT the anchorage drawings for the compressor and judged the anchorage
EXCHANGERS to be adequate (4 J-bolts). The compressor is not on the SSEL and
only anchorage adequacy is required.
The anchorage of the compressor was judged acceptable after a review
of the anchorage during the walkdown.
21 z-'gé-ﬂ-AB‘ & g?sgzsiz 5?52% GROUNDS | 609 | Underground tanks. SRT evaluated this tank based on the available
- l . . .
STORAGE TANKS documentation in the equipment package.
A tank calculation was performed by hand. The tank was modeled as a
beam on elastic foundation. The overall tank stresses were very low (on
the order of 3.6 ksi).
21 | 12-TKI2-M MIDDLE BORIC AUXILIARY | 587 | Boric Acid Tank on 4 Wide Flange Beam Legs. All dimensions for the
?EL%STORAGE : tank, legs, connections and anchorage given in the anchorage package
for the tank.
This Tank'is identical to tank 2-TK-12S which was evaluated by means
of ahand calculation. The calculation indicated that the legs and
anchorage are adequate. This tank was screened based on comparison
to the Unit 2 calculation.
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Table 3
Description of Anchorage Evaluation for Tanks and Heat Exchangers (Unit 2) B}

Class - ID Description Building ElL Description of Configuration and Anchorage Evaluation
0 12-HE-25A 15GPM AUXILIARY | 600 | Component is supported off shell of much larger (about 4.0') diameter
m%%ACTWE tank 12-TK-148 which is not on the SSEL. This component is
EVAPORATOR designated an outlier due to concerns related to the anchorage for 12-TK-
HE-25 148 and nozzle loads.
CONDENSER
0 12-HE-25B & C(2 | 15GPM AUXILIARY | 587 | The Heat Exchanger is about 14" in diameter and 10 feet long,
Coolers) m%%ACTWE supported by stiffened saddles with two 3/4" diameter anchor bolts in
EVAPORATOR each saddle, supported off of a steel platform. Weight of HX <2000 Ibs.
HE-25 i
DISTILLATE Capacity exceeds demand for saddles, support frame and platform by
COOLERS inspection.
0 2-QT-112-AB& | AB&CD AUXILIARY | 579 | Small tank, with a ht of about 5' and a diameter of 3', anchored by six
CD (2 filters) g‘;’é‘;‘éﬁiﬁi{ 1/2" expansion anchors at 60 degree intervals. Tank contains oil, total
FLOW LUBE OIL maximum approximate weight = 2707 lbs.
FILTER

ANCHOR analysis shows high margins and includes inlet and outlet
nozzle loads.
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Table 3 (Continued) :
Description of Anchorage Evaluation for Tanks and Heat Exchangers (Unit 2)

Class ID Description Building ElL Description of Configuration and Anchorage Evaluation

0 2-QT-113- /AB EMERGENCY AUXILIARY 579 | Supported on four angle legs. Each leg is anchored by one 1/2" J-bolt anchor.

ABl, AB2, DIESEL FULL Weight = 17304, c.g. at approx. mid-height = 33".

CD1 &CD2(4 | FLOWLUBEOIL

Strainers) STRAINER #1 The ANCHOR analysis performed for CD1 & CD2 including nozzle loads showed
a high margin. The inlet and outlet nozzle loads were assumed equally distributed
between the two strainers. Anchorage for AB1 and AB2 was acceptable by
comparison.

0 2-QT-116-AB | AB& CD AUXILIARY 579 | Small heater 9.5" Dia. x 3'-9.5" Ht.

&CD EMERGENCY
DIESEL LUBE QOIL Anchorage screened based on the ANCHORAY analysis for 116-CD.
HEATER TANK .
0 2-QT-118-AB | AB EMERGENCY AUXILIARY 579 Filter anchored by nine anchors in three groups of three, so each group is 120 degrees
& CD DIESEL BYPASS for the next (i.e., evenly space).
LUBE OIL FILTER .
The approx. weight of the tank is estimated to be the same as that of 2-QT-112-CD
(Wt =2707#), because the tanks are of the same manufacturer, size, and both hold oil.
Anchorage screened based on an ANCHOR4 evaluation.

0 2-QT-143- AB EMERGENCY AUXILIARY 587 Small tank mounted together on steel frame with the other air dryer tank (AB1 with
ABIl, AB2and | DIESEL AB2 and CD1 with CD2). Frame anchored by eight 3/8" non-shell type expansion
CD1,CD2 (4 CONTROL AIR anchors, four per base plate. Tanks hold air and are the size of fire extinguishers,
dryers) DRYER #1 (approx. 8.9 Ibs. filled weight each). The nozzle loads are not a concern.

Anchorage screened based on judgment after walkdown and review of anchorage
inspection documentation.
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Table 3 (Continued)
Description of Anchorage Evaluation for Tanks and Heat Exchangers (Unit 2)

e

Class ID Description Building EL Description of Configuration and Anchorage Evaluation
0 2-QT-144-AB& | AB&CD AUXILIARY 587 Small filter on three angle legs anchored by three 5/8" Phillips Red Head Wedge
CD (2 filters) EMERGENCY anchors. No interactions.
DIESEL FUEL OIL
TRANSFER FILTER Anchorage screened by judgment after walkdown and review of anchorage inspection
documentation.
0 2-TK-253-1 &2 | PRESSURIZER CONTAINMENT 612 This component is a small (about 4.5' long x 16" diameter) air tank horizontally
TRAIN'A’ mounted (welded) on a short length of I beam which in turn is welded to building
PRESSURE RELIEF steel. Tank weight was assumed to be 250 Ibs.
VLV NRV-153
RESERVE An ANCHORS4 analysis showed a very high margin.
CONTROL AIR
- BOTTLE RACK .
0 2-TK-253-3 &4 | PRESSURIZER CONTAINMENT 650 ) This component is a cylindrical compressed air "bottle" about 12" in diameter and
TRAIN'B' 60" tall, secured to the crane wall with steel straps that are attached to a very stout
PRESSURE RELIEF steel bracket arrangement, secured to the wall with a number of expansion anchors.
VLV NRV-152
EMERGENCY AIR AEPSC Structural & Analytical Design Nuclear Section reviewed the as-found
BOTTLE RACK condition of the support for this tank, and found it to be adequate for design loads.
21 12-HE-16S SOUTH SPENT AUXILIARY 609 Horizontal heat exchanger 3' - 2" diameter, and about 22' long on two saddles
FUEL PIT HEAT supported by piers. Total weight full given as 26,200 Ibs.
EXCHANGER
Exchanger bolted into pier with four 7/8" diameter bolts per saddle. Piers are
doweled into floor. The tank anchorage and saddles were adequate based on the
analysis for 12-HE-16N as noted in Table 2.
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Table 3 (Continued)
Dcscnptxon of Anchorage Evaluation for Tanks and Heat Exchangers (Unit 2)

X
T

Class iD Description Building El Description of Configuration and Anchorage Evaluation
21 2-HE-11* REACTOR AUXILIARY 609 | Vertical Heat Exchanger on a Gusseted steel pedestal. Each Pedestal
ggfwf}ﬁgw is anchored to the floor with eight 3/4" J-Bolts embedded 20" into
HEAT floor. Exchanger is 16" in diameter and 14' in height.
EXCHANGER :
Exchanger is bolted to the steel pedestal with two 1" diameter steel
bolts on 6" centers in weak direction and 2'-8" in strong direction.
This connection is more limiting than the anchorage to the floor.
A hand calculation was performed to demonstrate the adequacy of
these four bolts.
21 2-HE-13 g’éiiss LETDOWN | CONTAINMENT | 612 | Heat exchanger (1600 Ibs) on two saddles in extremely high rad area.
EXCHANGER Anchorage includes four 3/4" diameter J-bolts, embedded at least 2
feet into piers. Due to large anchorage (four 3/4" bolts) and small
exchanger, the anchorage is acceptable by SRT judgment.
21 | 2-HE-14 LETDOWN HEAT AUXILIARY 633 | Exchanger anchored with two 7/8" diameter J-bolts on 11-3/8"
EXCHANGER spacing. Vertical distance from the base of exchanger to the C.G. of
exchanger is 13". Vertical distance from the base of the exchanger to
the top nozzle is 29". Anchorage adequacy was accepted based on a
short hand calculation.
21 2-HE-ISE & EAST & WEST AUXILIARY 609 | Component Cooling Water Heat Exchanger on two reinforced
ISW @ COMPONENT saddles. Anchorage is two 7/8" diameter J bolts. There are four 1"
exchangers) ggg%lNG WATER wedge expansion anchors in one pedestal in the horizontal direction.
EXCHANGER :
C.G. of exchanger from the top of the saddle pedestal about 3'.
Anchorage screened based on a hand calculation for 1-HE-15E.
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Table 3 (Continued)
Description of Anchorage Evaluation for Tanks and Heat Exchangers (Unit 2)

Class ID Description Building ElL Description of Configuration and Anchorage Evaluation
21 | 2-HE-17TE & 17W | EAST & WEST AUXILIARY 609 | Very well engineered support structure. There is a ring support at top of the
RESIDUAL HEAT exchanger bracketed to the wall in each of the four quadrants. This takes the
REMOVAL HEAT overturning loads on the exchanger. Bottom support is a heavy duty steel gusset
EXCHANGER structure supported by two peers. There are two bolts in each peer. The support
structure for the exchanger is obviously well engineered.
Qualification data indicates an analysis to the design basis. Based on the inspection
and anchorage data collected, the Heat Exchangers are adequate.
21 2-HE-18E & 18 W | EAST & WEST AUXILIARY 609 Very well enginecred support structure. There is a ring support at top of the
CONTAINMENT exchanger bracketed to the wall in each of the four quadrants. This takes the
SPRAY HEAT overturning loads on the exchanger. Bottom support (at about the quarter point of the
EXCHANGER exchanger, with the remainder of the exchanger hanging below) is a heavy duty ring
with gussets at the bolt locations. These are bolted to a steel support structure that is
obviously well engineered.
Qualification data indicates an analysis to the design basis. Based on the inspection
and anchorage data collected the Heat Exchanger is adequate.
21 2-HE-32E & 32W | EAST & WEST AUXILIARY 573 8" in diameter by 2" long exchanger, attached to East Residual Heat Removal Pump
RESIDUAL HEAT with two 5/8" bolts. Could have screened with the pump using the rule of the box,
REMOVAL PUMP |- however the exchanger was listed separately on the SSEL.
PP-35E
MECHANICAL Anchorage to the pumps was judged adequate by SRT judgment.
SEAL HEAT
EXCHANGERS
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Table 3 (Continued)
Description of Anchorage Evaluation for Tanks and Heat Exchangers (Unit 2)

Class ID Description Building El Description of Configuration and Anchorage Evaluation
21 2-HE-33E& EAST & WEST AUXILIARY 573 | 6" diameter by 8-3/4" high exchanger, is not attached to the East
33\: % ggg’: ?%‘;’fg‘g Containment Spray Pump as shown on the anchorage sketch, however
exchangers) 9E MECHANIC Al., | piping can support the small exchanger. Could have screened with the
SEAL HEAT pump using the rule of the box, however the exchanger was listed
EXCHANGERS separately on the SSEL.
Anchorage to the pumps was judged adequate by the SRT.
21 g;HS;S‘#;N%E goﬁgﬁ & SOUTH | AUKXILIARY 587 | 6" diameter by 8-3/4" high exchanger, attached to North Safety
-NW, 34-SE, | SA . e . " .
2 34-SW (4 INJECTION PUMP Injectlon. Purt:;p w1lth t}wtc;1 I/bz bt;lts. Cou:g havehscreened w;fh tl:ie
exchangers) PP-26N pump using the rule of the box, however the exchanger was liste
OUTBOARD separately on the SSEL.
MECHANICAL
SEAL HEAT Anchorage to the pumps was judged adequate by the SRT.
EXCHANGERS .
21 2-HE-35N & | NORTH & SOUTH | AUXILIARY 587 | Small exchanger 1'-5" long by 4" in diameter by 8-3/4", attached to
358 (2 Coolers) lslg;‘:gON PUMP North Safety Injection Pump with four 1/4" bolts. Could have screened
PP-26N LUBE OIL with the pump using the rule of the box, however the exchanger was
COOLERS listed separately on the SSEL.
Anchorage to the pumps was judged adequate by the SRT.
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Table 3 (Continued)
Description of Anchorage Evaluation for Tanks and Heat Exchangers (Unit 2)
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Class ID Description Building El Description of Configuration and Anchorage Evaluation
21 2-HE-36-EN, EAST & WEST AUXILIARY 587 | 6" in diameter 8-3/4" high heat exchanger, attached to East Centrifugal Charging
36-ES, 36-WN, | CENTRIFUGAL Pump with two 1/2" bolts. Could have screened with the pump using the rule of
36-WS (4 CHARGING PUMP PP- the box, however the exchanger was listed separately on the SSEL.
exchangers) S0E INBOARD
MECHANICAL SEAL Anchorage to the pumps was judged adequate by the SRT.
HEAT EXCHANGERS
21 2-HE-37E, EAST & WEST AUXILIARY 587 | Exchanger I'-6" long and 5" in diameter attached to reinforced plate support with
37w CENTRIFUGAL . four 172" bolts. Plate support bolted to East Centrifugal Charging Pump with
CHARGING PUMP PP- three 1/2" bolts. Could have screened using the rule of the box, however the
S0E GEAR OIL -1 exchanger has a separate SSEL listing.
COOLER ' b
. . Anchorage to the pumps was judged adequate by the SRT.
21 [|-2-HE-38E* & | EAST & WEST AUXILIARY 587 | Small exchanger 1'-6" long and 5" in diameter bolted to 2 1' long channel
38w CENTRIFUGAL columns that are welded to the skid of the East Centrifugal Charging Pump.
CHARGING PUMP PP- Could have screened with the pump using the rule of the box, however the
50E LUBE OIL COOLER exchanger was listed separately on the SSEL.
Anchorage to the pumps was judged adequate by the SRT.
21 2-HE-47-ABN | AB & CD EMERGENCY AUXILIARY 587 | Aftercooler transfers its lateral load to the inlet manifolds. Gravity loads are
& 47-ABS, 47- | DIESEL NORTH carried by a post on a spring hanger base, so the post is incapable of carrying
CDN & 47- COMBUSTION AIR lateral or longitudinal load.
CDS (4 AFTER-COOLERS

aftercoolers)

The Diesel Generator Turbochargers in Unit 2 were replaced in a recent outage.
As part of the modification an analysis was performed for the associated piping
and the aftercoolers. All supports met the D.C. Cook acceptance criteria.
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Table 3 (Continued)
Description of Anchorage Evaluation for Tanks and Heat Exchangers (Unit 2)

Class ID Description Building ElL Description of Configuration and Anchorage Evaluation
21 2-QP-21 SOUTH BORIC ACID AUXILIARY 587 | Boric Acid Blender supported by piping. It is in-line with the pipe between two
BLENDER ) pipe supports off the floor. Blender very small (6" in diameter and 11" long).
Screened based on drawings (insulation precluded inspection of the blender
connection to the piping system) and inspection for interactions.
21 2-QT-107- AB | AB & CD EMERGENCY | AUXILIARY 587 | Horizontal tanks which sits on two saddles. Each saddle has two 1/4" thick plates,
& CD (2 tanks) | DIESEL FUEL OIL DAY forming a "U", with no gussets. There are two 5/8" anchors per saddle.
TANKS
A Horizontal Tank Analysis was performed to show that the tank anchorage is
adequate.
21 2-QT-110-AB | AB & CD EMERGENCY | AUXILIARY 587 | Lube Qil Coolers, mounted to wall by fourteen 3/4" Wedge type anchors.
& CD DIESEL LUBE OIL
(2 Coolers) COOLER External ANCHORA4 analysis for 2-QT-110-CD was performed. Based on the
results of this evaluation both coolers were screened.
21 2-QT-115-AB | AB & CD EMERGENCY | AUXILIARY 579 | The tank sits on two saddles, two plates per saddle, 1/4" thick. There are two 3/4"
&CD(2 DIESEL LUBE OIL anchors per saddle. There are four anchors in total for the tank.
Tanks) SUMP TANKS
Anchorage screened based on review of the anchorage inspection documentation
and the vendor qualification of the tanks.
21 2-QT-131-AB | AB & CD EMERGENCY | AUXILIARY 587 | Jacket Water Cooler mounted to wall by fourteen 3/4" wedge type expansion
&CD(2 DIESEL JACKET anchors.
Coolers) WATER COOLER
An ANCHOR4 was performed on 2-QT-131-CD. Based on that analysis both
coolers were screened.

36







E i

o ¥
@ )

Table 3 (Continued)
Description of Anchorage Evaluation for Tanks and Heat Exchangers (Unit 2)

=%

Class ID Description Building ElL Description of Configuration and Anchorage Evaluation
21 | 2-QT-133-AB } AB&CD AUXILIARY 587 {100 GAL. TANK, 2-6" Dx3'H.
& CD (2 tanks) | EMERGENCY
SJE.?%; Js/t)%lé? The surge tanks are supported (bolted) to a shelf. The shelf is bolted
TANK to the wall by four 7/8" anchors.
An ANCHOR4 was performed on 2-QT-133-CD. Based on that
analysis both coolers were screened.
21 i—%gl?zg-AB 2:4 écRggNCY AUXILIARY 587 | Heater tanks separately mounted by three 1/2" coupling rods and
tanks) DIESEL AUXILIARY Phillips Redhead wedge type anchors.
JACKET WATER
HEATER (TANK) An ANCHOR4 was performed on 2-QT-134-CD. Based on that
. S 4 analysis both coolers were screened.
21 | 2-QT-141- AB EMERGENCY AUXILIARY 587 - | Air tanks anchored by four 5/8" J-bolts. Total weight for the tank is
ABIl, AB2, DIESEL STARTING 6000 1bs
CD1, & CD2 (4 | AIR RECEIVER #1 '
Air Receijvers) . i . .
The tank anchorage was verified by an ANCHOR4 analysis. Nozzle
. loads were included.
21 | 2-TK-10 REACTOR COOLANT | AUXILIARY 609 | Tank on four wide flange legs, 90 inches in diameter and 120 inches
LETDOWN VOLUME in height
CONTROL TANK )
The tank leg support and anchorage was screened based on a hand
calculation.
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Table 3 (Continued)
Description of Anchorage Evaluation for Tanks and Heat Exchangers (Unit 2)

Class 1D Description Building El Description of Configuration and Anchorage Evaluation

21 2-TK-11 BORON INJECTION AUXILIARY | 612 | Tank is about 5' in diameter by 10' in height supported by 4 Wide
TANK Flange Leg supports (10" WF w/ 5/8" flange) 4'-4" in height..

1 Each leg is bolted to the pedestal w/ two embedded 1 3/4" bolts.

Weld of leg to tank about 14" in length and 1/4" thickness on each side
of the wide flange and 10" at the top of the wide flange.

The seismic evaluation of the Boric Acid Tank (2-TK-12S) indicates
that it is seismically adequate. The Boron Injection Tank is much
smaller but has about the same support. Therefore, Tank 2-TK-11 is
"| judged adequate based on comparison

21 2-TK-12§ SOUTH BORICACID | AUXILIARY | 587 | Boric Acid Tank on four Wide Flange Beam Legs.
. | STORAGE TANK - )

Tank anchorage and wide flange legs were evaluated using a hand
calculation. The calculation indicated that the legs and anchorage are

] adequate.
21 2-TK-150 MAIN STEAM LEADS | AUXILIARY | 600 | Small horizontal tank bolted to wall in-line with the piping system.
CONDENSATE DRAIN
TANK

Anchorage was judged acceptable based on the walkdown and a

review of the anchorage inspection documentation.
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Table 3 (Continued)
Description of Anchorage Evaluation for Tanks and Heat Exchangers (Unit 2)

Class

ID

Description

Building

El

Description of Configuration and Anchorage Evaluation

21

2-TK-32

CONDENSATE
STORAGE TANK

GROUNDS

609

Large flat bottom tank 52'-0" inside diameter 34'-5 1/2" height,
500,000 gallons and weighs 128,700 lbs. Anchored with thirty 3/8" th
X 5" w x 4' - 4" long strap that is embedded in the concrete 2' depth
with a 2" radius hook at the end.

The strap detail is identical to the strap for the Unit 1 and 2 RWST 1-
TK-33 and 2-TK-33. The calculation for the RWST resulted in the
conclusion that the weld to the tank and embedment in the concrete

1 was sufficient to develop the full yield strength of the strap.

The RWST has a very similar configuration as this CST. The
calculation for the RWST using GIP methodology indicated an overall
safety factor of 2.57 for overturning and 1.72 for shear.

The CST was screened based on a comparison of the significant
attributes to the RWST.

21

2-TK-33

REFUELING
WATER STORAGE
TANK

GROUNDS

609

Large flat bottom tank 48'-0" inside diameter 32'-3" height (31'-0"
liquid tank 420,000 gallons and weighs 94,000 1bs. Anchored with
twenty-five 3/8" th x 5" w x 4' - 4" long strap that is embedded in the
concrete 2' depth with a 2" radius hook at the end.

A detailed calculation was performed to the SQUG GIP criteria. The
calculation resulted in the conclusion that the weld to the tank and
embedment in the concrete was sufficient to develop the full yield
strength of the strap. The calculation for the RWST using the GIP
methodology indicated an overall safety factor of 2.57 for overturning
and 1.72 for shear.
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Table 3 (Continued)
Description of Anchorage Evaluation for Tanks and Heat Exchangers (Unit 2)

Class ID Description Building ElL Description of Configuration and Anchorage Evaluation
21 1 2-TK-37 COMPONENT AUXILIARY }| 650 | Skirted tank 11'-10 1/4" diameter and 17' in height. Skirt is 4'-6" high
gggé{stAm‘:‘TER : from the top of the pad to skirt connection to tank. Skirt has 1/2" -
thickness. -There are eight bolts evenly spaced around tank, with a
solid steel washer 3-3/4" high x 4" length x 2" width. Bolts supported
from 3" x 3" x 1/2" angle.
2-TK-37 is similar to 1-TK-37. The support for 2-TK-37 was
screened based on the hand calculation for 1-TK-37.
21 | 2-TK-76N*, CONTROL ROOM AIR | AUXILIARY | 650 | Small tank 2'in length x 9 " in diameter on a 1" diameter piping
765 ggND!TLONIT;G ‘ system. Tank in-line with pipe, supported by a U-bolt on a
CH&{HWEI%ROUTH cantilevered angle (2 1/2" x 2 1/2" x 3/8") about 1' - 6" long. Angle
EXPANSION TANKS welded to a plate that is bolted to the reinforced block wall with three

’ Anchorage and support for these small tanks were accepted by SRT

5/8" diameter through bolts (other side of wall inspected and bolts
came through),

judgment after the walkdown and a review of the anchorage
inspection documentation.
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Section 5.1.2 states that all four tanks reviewed met the intent of the GIP. Indicate that the
GIP-2 guidelines and methodology are fully .met or identify any deviations from the
guidelines and the methodology. Provide calculations for determining the seismic adequacy
of the tanks (ID 1-TK-33 and 2-TK-32) using the methodology described in section 7 of the
GIP-2. The cvaluation of the anchors which restrain the tank movement should also be
provided.

The flat bottom tanks were screened based on calculations performed on August 25, 1989, prior to
the publication of the rev. 2 GIP. The evaluation performed followed the procedure available at
the time in the rev. 1 GIP. There are only minor differences between the two revisions that do not
affect the results due to the resulting high margins.

There are two differences in the configuration of the RWST (1-TK-33) that are not in conformance
with the GIP procedure: a) the t/R =.0007351 which is less than the limits of the GIP screening
table of .001; and b) the tank was not anchored with bolts but rather with twenty-five 3/8" x 5" x 4'
- 4" long straps that are embedded in the concrete at a two foot depth with a two inch radius hook
at the end.

The t./R issue was accounted for by making an appropriate adjustment in the calculated natural
frequency for the tank. The anchorage was considered by replacing the strap in the calculation
with bolts of equivalent area and strength. Both of these modifications meet the intent of the GIP
guidelines. The calculation resulted in the conclusion that the weld to the tank and embedment in
the concrete was sufficient to develop the full yield strength of the strap. The calculation for the
RWST using the Rev. 1 GIP methodology indicated an overall safety factor of 2.57 for
overturning and 1.72 for shear. In order to obtain further assurance that the RWST is seismically
adequate a calculation that conformed to"ASCE Standard 4-86 was performed and yielded similar
results.

The strap detail for the CST (2-TK-32) is identical to the strap for the RWST (1-TK-33). The
calculation for the RWST resulted in the conclusion that the weld to the tank and embedment in
the concrete was sufficient to develop the full yield strength of the strap. The CST also has a very
similar configuration as this RWST. The CST was therefore screened based on a comparison of
the significant attributes to the RWST.

The SEWS for 1-TK-33 and 2-TK-32 including the calculations are included as attachment 4.
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Scction 5.1.5 states that horizontal tanks and heat exchangers reviewed met the intent of the
GIP. Indicate that the GIP-2 guidelines and methodology are fully met or identify any
deviations from them. Provide calculations using the methodology described in section 7 of
the GIP-2 for the following tanks and exchangers: 1-HE-14, 2-IIE-15E, 12-HE-16N, 1-QT-
107-AB and 2-QT-115-CD. The evaluation of the anchors which restrain the tank
movement should also be provided.

As previously discussed in response to questions 2 and S, anchorage and support evaluations took
several different forms consistent with the GIP. These forms included for tanks and heat
exchangers: a) detailed evaluations using the step by step procedure in section 7.4 of the GIP; b)
detailed hand calculations; c) screening based on an anchorage evaluation for an identical item of
equipment and anchorage or a worst case evaluation of a similar item; or d) the SRT judged, based
on the weight and anchorage of the equipment, that the anchorage obviously met the GIP
screening criteria. The GIP-2 guidelines for adequate strength of the tanks or exchangers, saddles
and anchorage are met for all horizontal tanks and heat exchangers that were identified in the final
report as screened. The step by step procedure in section 7.4 was not used for supports that were
obviously rugged based on the inspection. Exchangers that did not meet the applicable ranges of
parameters and assumptions contained in table 7-6 of the GIP could not be evaluated with the
section 7.4 procedure. These tanks were evaluated as.described in tables 2 and 3 of this response
to item 5 of the RAL

SEWS that include the calculations and the anchorage inspection documentation for 1-HE-14, 2-
HE-15E, 12-HE-16N, 1-QT-107-AB and 2-QT-115-CD are contained in attachment 5 of this
submittal. The evaluations for 1-HE-15E and 1-QT-107-CD are also provided since the screening
for 2-HE-15E and 1-QT-107-AB are based on these evaluations, respectively. These SEWS and
calculations provide a good cross section of the evaluations performed. The calculation for 1-HE-
14 was a short hand calculation that indicated the anchorage had a safety margin of eight. A hand
calculation was performed for 1-HE-15E that was also used to screen 2-HE-15E. These had a
calculated safety margin of four. Heat exchanger 12-HE-16N and tanks 1-QT-107-CD and 2-QT-
115-CD included a calculation using the step by step methodology in section 7.4 of the GIP.
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. Tables 6-1 and 6-2 provide a summary of the limited analytical reviews (LARS) for the

sclected cable and conduit raceways. Provide copies of the calculations of the analyses for
resolution of the outliers listed as LAR Numbers 005, 011, 022 and 023. Also provide typical

sample calculations for the raceways that are not sclected as outliers (i.e., LAR Numbers
001, 010, 027 and 030).

The requested information is contained in attachment 6 to this RAI
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Discuss the issue described in the Information Notice 95-49 regarding Thermo-Lag pancls,
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.

The fire-wrapped raceways were walked-down as part of the USI A-46 raceway evaluations, along
with all of the other raceways in the plant. The weight of the Thermo-Lag material was considered
in choosing LARS for the USI A-46 effort. None of the hangers supporting fire-wrapped
raceways were selected for LAR because: (1) the SRT did not find them to be an enveloping case,
i.e., other hangers of similar construction were more heavily loaded; and (2) the SRT was aware
that the hangers supporting the fire-wrapped raceways had been evaluated and, unlike most other
rod hangers in the plant, had been laterally braced.

In addition, in response to NRC bulletin 92-01 and generic letter 92-08, we performed a walk
down of all Thermo-Lag installations in the plant to determine whether seismically induced failure
of the Thermo-Lag could result in the Thermo-Lag falling and damaging nearby equipment, This
walk down covered all Thermo-Lag installations, including conduits and cable trays, wall
pilasters, and electrical equipment. The walkdown team concluded that the Thermo-Lag was well
secured, so that large sections could not fall, but smaller pieces (golf ball size and smaller) could
fall if local sections of the Thermo-Lag fractured. As a result of the walkdown Thermo-Lag
material was removed from some of the conduits to address the safety interface condition.

In the mid 1980s, a minimum number (<10 %) of the cable tray and conduit raceways were fire-
wrapped with Thermo-Lag matérial as part of our 10 CFR 50 Appendix R efforts. Some of the
Thermo-Lag material in the plant is being removed and will be replaced with DARMATT
material. In some instances, the Thermo-Lag was removed and was not replaced by any other type
of material. .

44



ATTACHMENT 2 TO AEP:NRC:1040E

SAMPLE SEWS, ANCHORAGE CALCULATIONS, AND
ANCHORAGE INSPECTION DOCUMENTATION
FOR CLASS 1 THROUGH 20 EQUIPMENT

RAI ITEM 2 °



This attachment includes sample SEWS, anchorage calculations and anchorage inspection
documentation for a cross section of class 1 through 20 equipment items. The samples selected
are designated with an * in Table 1 of this RAI. The following examples are included:

Class ID
1 1-ABD-A
4 2-CRID-I-CVT
5 1-PP-10W
5 2-PP-46-4
9 1-HV-AFP-M1
9 12-HV-ESW-7
14 1-AFW
15 2-BATT-AB
17 1-OME-150-AB/2-OME-150-CD
20 2-All




-

01716792
) PG. NO.

>

Equipment 10:

3

SAFE SHUTOOWUN ECUIPHENT LIST (SSELUP)

-------------- Pesccsmssusncsssasacans

FUNCTION: 600 VAC SYSTEM
Equipment Class: ] Train: 1
1-ABD-A Drawing Number: 1-12001 1-12010

System:  ELECTRICAL OISTRIBUTION S600VAC N

»

Equip Oescription: 600VAC HCC ABD-A

guitding: AUXTLIARY Room: AB EMERG DIESEL GENERATOR ROOH Elevation: s87

Normal state:

v

Desired state: Poucer Required: Sort: VM,

supporting System Drawing Numbec:

chuiréd interconnections and Supporting Components:

,

Y

’

Alias Number:

Aanu(acturer:

Pancl: *

Elem Drawing:

Pouer Source:

Ualkdowun: F

Component Type:
1SO Orawings:

Component Scrved:

Safety Related Status: HUCLEAR SR Hin/Opt: MIN

ADDITIONAL ENFORMATION

Pover Yrain: 8

600V ucC ABD-A

CUTLER-HAMMER Model:

Hiring Drawing: 1-94205 1-94206

1-11A5 \

. Retay Only: N

KCC ’

Detaited Location: IN THE NV REGION OF THE ROOM, MEAR THE HORTH UALL




H

GIP Rev 2, Corrected, 2/14/92

SCREENING EVALUATION WORK SHEET (SEWS)

D.C. COOK Unit1
Status: Yes

Sheet 1 of 12

| Class : 1. Motor Control Centers

ID: 1-ABD-A (Rev. 0)
Description : 600VAC MCC ABD-A
Building : AUXILIARY Floor El. : 587.00 Room, Row/Col : AB EDG RM, IN
THE NW REGN OF THE RM, NEAR
THE N WALL

Manufacturer, Model, Etc. : CUTLER-HAMMER

SEISMIC CAPACITY VS DEMAND

Does capacity exceed demand?

1. Elevation where equipment receives seismic input 587.00
2. Elevation of seismic input below about 40' from grade (grade = 608.00) N/A
3. Equipment has fundamental frequency above about 8 Hz (est. frequency =) N/A
4. Capacity based on: 1.50 * Bounding Spectrum
5. Demand based on: 1.00 * Realistic Median-Centered Floor Response Speclra
1.200 /
. ; .
l'. \\\
Lo G 'l' Tea Seeeans
*@ - 2
'I
l/'
e ’/"
0.080’—1"11|I ] S B I I ] |
0.50 LOG Hz 50.00
Capacity ... Demand
File Record

Capacity C:\GIP\GIP\spectra.des Label|Bounding Spectrum

Demand 1 C:\GIP\PROJ0035\specira.des BUILDING|Auxiliary|ELEVATION|587|BROADEN|N

Demand 2 C:AGIP\PROJ003S\spectra.des BUILOING|Auxiliary[ELEVATION]587{BROABENIN

. Yes




D.C. COOK Unit 1 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 2 of 12
ID: 1-ABD-A (Rev. 0) | Class : 1. Motor Control Centers

Description : 600VAC MCC ABD-A

Building : AUXILIARY Floor El. : 587.00 Room, Row/Col : AB EDG RM, IN

) THE N WALL

THE NW REGN OF THE RM, NEAR

Manufacturer, Model, Etc, ;: CUTLER-HAMMER

CAVEATS - BOUNDING SPECTRUM

MCC/BS Caveat 1 - Earthquake Experience Data Base. Yes
MCCI/BS Caveat 2 - Rating of 600 V or Less. Yes
MCC/BS Caveat 3 - Adjacent Cabinets Bolted Together. Yes
MCC/BS Caveat 4 - Attached Weight of 100 Pounds or Less. N/A
MCCI/BS Caveat 5 - Externally Attached Items Rigidly Anchored. Yes
MCC/BS Caveat 6 - General Configuration Similar to NEMA Standards. Yes
MCC/BS Caveat 7 - Cutouts Not Large. Yes
MCC/BS Caveat 8 - Doors/Buckets Secured. Yes
MCC/BS Caveat 9 - Natural Frequency Relative to 8 Hz Limit Considered. N/A
MCC/BS Caveat 10 - Adequate Anchorage. Yes
MCC/BS Caveat 11 - Potential Chatter of Essential Relays Evaluated. Yes
MCC/BS Caveat 12 - No Other Concerns 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 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, nuts Yes
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
cracking. ] .
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 Yes
reduction for expansion anchors. ) '
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. Yes
11. The anchorage capacity exceeds the demand. Yes
Are anchorage requirements met? Yes




D.C. COOK Unit 1 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes

Sheet 3 of 12

1D : 1-ABD-A (Rev. 0) | Class : 1. Motor Control Centers

Description : 600VAC MCC ABD-A

Building : AUXILIARY Floor El. : 587.00 Room, Row/Col : AB EDG RM, IN
THE NW REGN OF THE RM, NEAR
THE N WALL

Manufacturer, Model, Etc. : CUTLER-HAMMER

INTERACTION EFFECTS ’

1. Soft targets are free from fmpact by 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 to collapse. Yes

5. No other adverse concerns were found. Yes

Is equipment free of interaction effects? Yes

) E c E Yes

COMMEN

1-ABD-A & 1-ABD-B in the same box.
§ vertical panels on 4" concrete pad.

Anchorage by bolts in front 4 1/2" J-bolts and 2 1/2" expansion anchors. Anchorage by welds inback 6 2"long
3/16" fillet.

Aachor Pattern:
[x 1 xx A xx
Weight of MCC is @ maximum of 800 Ibs/cabinet x 5 = 4000 Ibs, which was used in the anchor analysis,

The AEPSC Rev. 0 report " Fundamental Resonant Frequencies of Cook Nuclear Plant Cabinets, Panels, and
Racks in Auxiliary Building Complex ( Determined By In-Situ Modal Testing; Year 1985 and 1986)" dated August
10, 1994 documents the testing of four MCC assemblies. The minimum fundamental frequancy from these tests
was 9.6 Hz for MCC assembly 2-ABD-B/ABD-A. The SRT based on this report judged that the frequancy for MCC
assembly 1-ABD-A/ABD-B was above 8 Hz. However, for conservatism credit for MCC Assembly 1-ABD-AJ/ABD-B
being above 8 Hz. was not taken, and therefore the caveats on this SEWs related to the 8 Hz issue were answered
N/A. This enabled the conservative use of the 1.5 x Bounding Spectrum vs. floor spectrum comparison for capacity
vs. demand and the use of the peak of the 5% damped floor spectrum for the anchorage calculations.

No interaction concern.

Zap 345 MCC ABD-A&B
Zap 3-46 Typ. Opening @ bottom.

Anchor Evaluation Performed by Bahaa Mahmoud - S&A
Checked by George Gary Thomas.
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D.C. COOK Unit 1 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes

Sheet 4 of 12

ID: 1-ABD-A(Rev. 0). | Class : 1. Motor Control Centers

Description : 600VAC MCC ABD-A .

Building : AUXILIARY Floor El. : 587.00 Room, Row/Col : AB EDG RM, IN
THE NW REGN OF THE RM, NEAR
THE N WALL

Manufacturer, Model, Etc. : CUTLER-HAMMER

Anchor calculation additional margin = 1.634

*

Evaiuated by Gary Thomas and Satyan Sharma on 7/17/92.

Evaluated by: Date:

/ng\ w \l/zz/gq.

\ th&‘%&?/\ww WhZn s




SCREENING EVALUATION WORK SHEET (SEWS)

D.C. COOK Unit 1

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 5 of 12

ID: 1-ABD-A( Rev. 0)

| Class : 1. Motor Control Centers

Description : 600VAC MCC ABD-A

Building : AUXILIARY

Floor El. : 587.00

Room, Row/Col: AB EDG RM, IN
THE NW REGN OF THE RM, NEAR
THE N WALL

Manufacturer, Model, Etc. : CUTLER-HAMMER

PICTURES
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TYP. OPENING AT BOTTOM.




D.C. COOK Unit 1

SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 6 of 12

ID: 1-ABD-A(Rev. 0) | Class : 1. Motor Control Centers

Description : 600VAC MCC ABD-A

Building : AUXILIARY Floor El. : 587.00

Room, Row/Col : AB EDG RM, IN
THE NW REGN OF THE RM, NEAR
THE N WALL

Manufacturer, Model, Etc. : CUTLER-HAMMER

ANCHOR Report

Earthquake :

Response Spectrum : Instructure Realistic
Frequency : GIP - Flexible

Percent Damping : GIP - 5.00

Spectral Values :

Direction Acceleration (g's)
North - South 1.04
East - West 1.04
Vertical 0.17

Angle (N-S Direction makes with the X Axis) : 0.00
Combination Criteria : SRSS
Weights ¢

Number of Weights : 1

No Weight X Y

1 4000.00 50.000 10.000

45.000

Forces : .
Number of External Forces : 0
Moments ;

Number of External Moments : 0
Allowables ;

Anchor :

Numbec of Anchor types : 2

Tension Shear

Ultimate

Ultimate

Inter Inter Saf
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D.C. COOK Unit 1

SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 7 of 12

1D: 1-ABD-A(Rev. 0)

| Class : 1. "Motor Control Centers

Description : 600VAC MCC ABD-A

Building : AUXILIARY

Floor El. : 587.00

Room, Row/Col : AB EDG RM, IN
THE NW REGN OF THE RM, NEAR
THE N WALL

Manufacturer, Model, Etc. : CUTLER-HAMMER

No. | Dia Manufact Product Tension Shear Coeff Coeff Fact

1 12 Other J-Bolt (90 6660.00 3330.00 1.00 0.30 1.00

deg)
2 112 Other Unknown 2290.00 2380.00 1.00 0.30 1.00
Expansion
Anchor
Concrete
Ultimate Stress : 3500.00 psi.
Reduction Factor : 0.85
ngd .
Allowable Stress : 30600 psi.
Surfac
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



D.C. COOK Unit 1
SCREENING EVALUATION WORK' SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 8 of 12

ID: 1-ABD-A (Rev. 0)

| Class : 1. Motor Control Centers

Description : 600VAC MCC ABD-A

Building : AUXILIARY

Floor EL. : 587.00

Room, Row/Cal : AB EDG RM, IN
THE NW REGN OF THE RM, NEAR
THE N WALL

Manufacturer, Model, Etc. : CUTLER-HAMMER

Legend for Anchor Patterns

Anchor Bolts :

Concrete Lines:

£t g Les sy
Ay Tkl ]

Concrete Points :

Weld Unes :
Geometry : .
Number of Anchors : 6
Anch X Y Z Surf
No. Id Coord Coord Coord d
1 1. 3.750 1.500 0.000 1
2 1 36.500 1.500 0.000 1
3 1 43,800 1.500 0.000 1
4 2 76.600 1.500 0.000 1
5 2 83.900 1.500 0.000 1
6 1 96.300 1.500 0.000 1
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D.C. COOK Unit 1
SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92

Status: Yes
Sheet 9 of 12

ID: 1-ABD-A(Rev. 0)

| Class : 1. Motor Control Centers

Description : 600VAC MCC ABD-A

Building : AUXILIARY

Floor El. : 5687.00

Room, Row/Col : AB EDG RM, IN
THE NW REGN OF THE RM, NEAR

) THE N WALL
Manufacturer, Model, Etc. : CUTLER-HAMMER
Concrete Lines :
# of elements per line : 1
Number of Concrete Lines : 4
Start Start Start End End End Sf Line
No X-Coord Y-Coord Z-Coord X-Coord Y-Coord Z-Coord Id Width
1 0.000 1.500 0.000 100.000 1.500 0.000 1 2.000
2 100.000 1.500 0.000 100.000 17.000 0.000 1 2.000
3 100.000 17.000 0.000 0.000 17.000 0.000 1 2.000
4 0.000 17.000 0.000 0.000 0.000 0.000 1 2.000
Concrete Points ;
Number of Concrete Poinis : 0
Weld Lines ;
# of elements per line : 1
Number of Weld Lines : 6
Start Start Start End End End Sf Line
No X-Coord Y-Coord Z-Coord X-Coord Y-Coord Z-Coord id Width
1 0.000 18.500 0.000 2.250 18.500 0.000 1 0.125
2 15.400 18.500 0.000 17.600 18.500 0.000 1 0.125
3 19.400 18.500 0.000 21.600 18.500 0.000 1 0.125
4 56.500 18.500 0.000 58.600 18.500 0.000 1 0.187
5 59.900 18.500 0.000 62.100 18.500 0.000 1 0.187
6 96.100 18.500 0.000 98.400 18.500 0.000 1 0.187
Det inati f Reduction Fact .

Reduction Factor Input for Anchor # 1

Embedment Length : (13.60 in. Min Reqd. to achieve full capacity) :=27.25 in.

Essential Relays in Cabinet : Yes

Reduction Factor Input for Anchor # 2

Embedment Length : {13.40 in. Min Reqd. to achieve full capacity) :=27.25 in.

Essential Relays in Cabinet : Yes




D.C. COOK Unit 1
SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 10 of 12

ID: 1-ABD-A (Rev. 0) | Class : 1. Motor Control Centers

Description : 600VAC MCC ABD-A

Building : AUXILIARY Floor El. : §87.00

Room, Row/Col : AB EDG RM, IN
THE NW REGN OF THE RM, NEAR
THE N WALL

Manufacturer, Model, Etc. : CUTLER-HAMMER

Reduction Factor Input for Anchor # 3

Embedment Length : (13.60 in. Min Reqd. to achieve full capacity) :=27.25 in.

Essential Relays in Cabinet : Yes
Reduction Factor Input for Anchor # 4
Essential Relays in Cabinet : Yes
Reduction Factor Input for Anchor # 5
Essential Relays in Cabinet : Yes

Reduction Factor Input for Anchor # 6

Embedment Length : (13.50 in. Min Reqd. to achieve full capacity) :=27.25 in.

Essential-Relays in Cabinet : Yes

Reduction Factors Data Current : Yes

Anc Pall/ Palle/
No | Id Vail Vallr RT | RN ] RLT RG | RS | RE| RF | RC|]RR] RP | RB | RM
1 1 3750.91 N/A X X 1056 | X X X X X 1100] X X X
3330.00 N/A X X 11001 X X X 1 X X [1o0] X X X
2 1 3708.29 NIA X X 086 | X X X X X (100 X X X
3330.00 N/A X X 100 X X X [~ X X 100 X X P
3 1 3750.91 NIA X X 056 X X X X X {1007 X X X
3330.00 N/A X X | 1.00 | X X X X X [100] X X X
4 2 1717.50 NIA X X X X X X X X J075] X X X
1785.00 NIA X X X X X X X X 1075] X X X
5 2 1717.50 N/A X X X X X X X X (0751 X X %
1785.00 NIA X X X X X X X X o075 X X X
6 1 3729.60 N/A X X los6] X X X X X 100 X X X
3330.00 NIA X X 100 X X X X X {1.00] X X X
Legend :
N/A | = Not Applicable
Pall = Allowable Pull without Reduced Inspection
Vall = Allowable Shear without Reduced Inspection

Palir | = Allowable Pull with Reduced Inspection

Valir | = Allowable Shear with Reduced Inspection

= Qutlier
X = Reduction Factor Not Used .
RT = Reduction Factor for Type of Anchorage '
RN = Reduction Factor for Installation Adequacy




D.C. COOK Unit 1

SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 11 of 12

10 : 1-ABD-A (Rev. 0)

| Class : 1. Motor Control Centers

Description : 600VAC MCC ABD-A
Building : AUXILIARY Floor EL : 5687.00

Room, Row/Col : AB EDG RM, IN
THE NW REGN OF THE RM, NEAR
THE N WALL

Manufacturer, Model, Etc. : CUTLER-HAMMER

RL = Reduction Factor for Embedment

RG = Reduction Factor for Gap at Anchors

RS = Reduction Factor for Spacing

RE = Reduction Factor for Edge Distance

RF = Reduction Factor for Concrete Strength

RC = Reduction Factor for Concrete Cracks

RR = Reduction Factor for Essential Relays

RP = Reduction Factor for Base Stiffness and Prying Action -
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)

No N-S E-W Vertical Safely Factor
1 1.038 0.415 0.067 3.653
2 -1.038 -0.415 -0.067 7.048
3 -1.038 0.415 0.067 3.526
4 1.038 -0.415 -0.067 7.085
5 1.038 -0.415 0.067 6.863
6 -1.038 0.415 -0.067 3.652
7 1.038 0.415 -0.067 3.787

. 8 -1.038 -0.415 0.067 6.819
9 0.415 1.038 0.067 1.634

10 -0.415 -1.038 -0.067 3.990

11 0.415 -1.038 0.067 3.976

12 -0.415 1.038 -0.067 1.676

13 -0.415 1.038 0.067 - 1.643

14 0.415 -1.038 -0.067 4.055

15 0.415 1.038 -0,067 1.666

16 -0.415 -1.038 0.067 3.912

17 0.415 0.415 0.167 3.816

18 -0.415 -0.415 . -0.167 9.487

19 0.415 0.415 -0.167 4.302

20 -0.415 -0.415 0.167 8.494

21 -0.415 0.415 0.167 3.838

22 0.415 -0.415 -0.167 9.573

23 0.415 -0.415 0.167 8.579




D.C. COOK Unit 1
SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 12 of 12

ID: 1-ABD-A( Rev. 0)

| Class : 1. Motor Control Centers

Description : 600VAC MCC ABD-A

Building : AUXILIARY

Floor El. : 587.00

Room, Row/Col : AB EDG RM, IN
THE NW REGN OF THE RM, NEAR
THE N WALL

Manufacturer, Model, Etc. : CUTLER-HAMMER
| 24 | -0.415 | 0.415 | -0.167 | 4.333 |
Minimum Safety Factor: 1.634.

The Anchorage Capacity is

1.634 times greater than the Demand



( '

ANCHOR INSPECTION DATA SHEET

PN A%

*%12 CHP 5021.CCD.019%

TTACHMENT NO. 1

Creat: Die. Gep. /m-

Unit # Bldg.
/3 - 346&-38 AN - B

Location

Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch

AR - f1-000 IICIANA MCHIGAN PavieT
FAGD-p /=680 - CONSTRUGE 125 CONTHAY Lo
WoREmNG copy
H 2l .:_ -y,
vv!. by ]:;é
Ci.i:-::\'_g'.'}.) IS e B A
' / "
| =4 13‘5/ N 5-'- O“ B
IN AN
\-AREC-A -0
z !
¢ 3
Ny
[\
ConeRETE
! - { Pao
1 3 .)1 ’
2 Al Fuew 5877
L4 )
it~} -’
-;;‘::l’ f'oo_‘
{77 :-.: q\
Eiev. Vew Leoowws Nogti

Drawn by: émg Zgz"mm e‘;gZ' Date:
Verified by: e LS

Date:
Qual./Cert. Inspector

wReviewed by: /Kmu,s. WM Date:

gz)’nstruction Anchor Reviliew Engineer

-
/ gg{/qa
V-2 Q27

=2/ 22/¢ %
757

Page 1 of 3
Revision 1

ea o~

ow s o —a e



*%12 CHP 5021.CCD.019
“TTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

| QUK A Emere. 6. Dig. Gen B
Unit # Bldg. Location
/8~ 34L:2- 32 1-Ae0-A
Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch

u-..- -
5 - o s

— et
N T IYRRCRN T ALY
s,’l\““( i ;'*,':

‘—'PIBD'H -“'.‘,.“p':h'n;

9
.-:_‘7_'0 : ‘ '
2 CLERH _ /2D i iestnuines
7/ "
— 3
1 "
3-0
! f
, -AGD- A
;
1
® ;
]
1
1
1P 2., AN EIN
; .g 3 P
{ o )

ELE\], \)\g(,_) Look\t\)& E{.\ST

Drawn by: Z;;é;mAa*__j§24&kaaé=gél_______ Date: ?é@?ga
":;L—-Af—</ Date: 75232 =L

Verified by:
Qudl./Cert. Inspector

“ Reviewed by: Iénx/.\. WM Date: Z/Z'f/f‘—

nstruction Anchor Review Engineer

Page 1 of 3
Revision 1

[N



*+12 CHP 5021.CCD.019
JTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

@ | ﬁux AD  Cmege. Vis- Gen B

Unit # Bldg. Location
(B~ 3963-32 108 D-H
Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch

\- ARD-R /\-Aef -§

—
.
140" ;o
3j _ e _ §-0 .
‘LSEE WELS DaTa SwheeT
Foa CEYhuL
A i N
~ t - ! ‘ . h s
¢ ;
g o 7.?. Aadhec g i Qo 0O € f
- I @ o Q G‘_T,—i'/a* e
. 3 K e e
) O T PR RIPE A
3% a-TA 1% 3% e @ %

INGIARLS (SICHIGAL PONER
PCONSTAYCTICN CONTROLLED

CORRING L0PY

JUL 2 41832

CLERK _2Y/ DJWM;@MJJT

.o a3
Drawn by: %;mga‘ ﬂlﬁmmdgmé‘ Date: ‘}m7/57,
Verified by: ’3’“‘-4( Date: 7222 -9

“ Qual./Cexrt. Inspector

Reviewed by: /,mx/»_ ‘ﬁ/mu.c‘_/ Date: _‘/7/2’2;/%_

Aonstruction Anchor Review Engineer

Page 1 of 3
Revision 1



»




! 0

~%12 CHP 5021.CCD.019
ATTACHMENT NO. 1

CHO N T
Equipment No.:__ \-Q00-8 Dwg No.:. 13 - 396232
Andrea N OLF TyoeZ ToQor . TR
Anchor type: _Quwey e Rem Baoee Dia: la* Dwg No.: _)2-330s5-27
Tightness established by: 8 "snug Fit" 0 Torque
Torque Wrench No.: B/ Cal. Due Date: NIA

[}
Tightness verified? 8 Yes 0O No oasan S pate: _ig)s2
onstruction [

Equipment base flexible? 0 Yes @ No (b?ﬁ%‘%%%%ﬁ Ml%%te: : 'lllfzz‘/ﬁ?,
PHYSICAL CHARACTERISTICS
Bolt ID 4 B C D E F Comments |
Gaps O“ Oll O“ O,u O‘l On
dnchor | =" |1-7" i | W] k| 1
Protrudin " “ " Jq " o ("
| length J 6 3/J’ 5'%’ 53/9 5 IL 5 I‘l 5 lL
Embedment |\ 1ol | |-\ |\-\k| S | 5K | 1-gm |
) : " ) i
W .71 » 2 . ‘3 5 [}
iy Q9T 1N | 9% | ¢H |
Concret .
cékdfﬁiéi Cﬂ( ok ok ok ok ok
Edge ] Ofe | ola | s A jp
| distance T 1 1 7 i 7
Anchor Vg . of" . « )
spa::cfng a '?'71 ']SAlo 1 /u 75/» 75/1(, IZI %‘
Anchor ‘AP o ) o o
angularity O D Ob 0 O D
Thread dk ok ok | ok ok | ok
engagement
Comments: _Nuchoes O M€ e Aabiee® Suedne -\-.\\m wyerTuaXien Jou 7/Jz,éL
Auciors B Q&ne: Anden hoeh Ak fion dontr /9-390%-32 ool /2- 307302 Jow EN2 7

Aswian 0, (&.Q«\- 8 qens M:k Aba Hqu.aw.mb Neot e d pronk. Bures  H Tnru € u(m:D PN Y. TP | [0\

ol st TWE DISCR\PENCIES Mcﬂnoueg ABOVE Do NoTl DNCTATE ANY oP@f&e:urv
MN(‘ﬁN- "'r@%wm &9

Do Lol

Qual./Cert. Inspector

;gnstructlon ARE
FEH

3] ‘ .-D‘
’ aais g,

Verified by:

Reviewed by: INGIANA MICHIGAS PVNER

{
COMQTRUCTION CONTROWLDS \
1
¢

\Vigh: ”u[‘. \' fHa'e

-

Page 2 of 3
Revision 1
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Equipment No.:
Embedded Steel Dwg. No.:

**12 CHP 5021.CCD.019
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET
I-AB0-A

12 - 39631,

PHYSICAL CHARACTERISTICS

Dwg No.:

[2~34,7-32

il saman

pees I’j-)l "J/(flfd.’ et

[CL V) SO

.
HH R T o
et .a

N =
Weld ID A & C € v Weld Type Codes
Type 1 1 A 1 1 1 ;
N RL “ Vo 3/ v 3 = 3 * 1 = Fillet
Size o' | Ve | Mot 3k | | Bhe 2 = Plug/Slot
Length A PN N O ¥ O O M I i IRV A o
Cracks Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes = Groove
do > A | No No
Lack of | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
FPenetratlon N [T ([ (1] e2) No No
Porosity | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
. _ K> oo gl KD @ | No No
W et 3 L ol 1%, 3k a-gn” st /
i RO O Ny
& e o o e ¢ -
4=
O _ARD- -ARO- G
il
o of © o} e) 0
&ELDS & e 13 andnor  tha c.a\;g;\g-a Yo an Q_m‘m&gvr& @\CA‘Q.
(A)ELQ DETH\L .
Equipment base flexible: O Yes & No M_@mﬂ%l Date: 7@3{9&
onstruction Are
Reviewed by: ,gma. Date: }ILZ;ﬁ;
(ffih_ ctlon Anchor Review Englneer
Verified by fzr( TMIAANA BACIRIGATS OONER Date: 7°AR <40
Qual™ /Cert. Inpsector | comnaiRM ,{WSLHLU
VORI wy LOP

sPage 3 of 3
- * iRevision 1



Equipment No.: . [-AGRD-A

Tightness estapilsned by "Snug Fit"

A
2d

Tightness verifiedby: Q‘a« Y4 Date: -2
Qual./Cert. Inspector ,

comments: Rpchera & Mo £ (yens ‘ﬂ'-uggm,_.& Q!m,'ms A -,_t,_'%g&g,_,é

VOO VIO TR /£ 2 TL 1N
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12 SHP S0S0 NDE.OOS8

DEPARTMENT ATTACHMENT NO. 1
5 8 fROLLED DOCUMENT
COPY NO. ULTRASONIC TEST REPORT
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Equip Id: 2-CRID~-I-CVT Train: 2 Equip Class: 4
Drawing No.: 2-12050

ction: 120 VAC SYSTEM
System: 120V CONTROL ROOM INSTRUMENTATION DISTRIBUTION
Equip Desc: 10KVA TRANSFORMER - CONSTANT VOLTAGE
Building: AUXILIARY Room: 4KV ROOM - 600 VOLTS SWITCHGEAR AREA
Elev: 609 Sort: S,R Notes:
Normal State: " Desired State: Power Req'd:
Support System Drawing: 2-98077, 2-12050
Req'd Support Comp:
Safety Related Status: STANDARD Min/Opt: MIN
Alias No: Power Train: A
Comp Served:

MFR: SOLIDQTATE CONTROLS INC.

Gel: ISL12100
el:

Elem. Drawing: 2-98077
Wiring Drawing: 2-91332
Power Source: 2-EZC-~C-5AR
Walkdown: F Relay Eval: ¥
Conp Type: TRANSFORMER

Iso Drawing: ,

Location: IN THE MIDDbE EAST REGION OF THE ROOM, 7 FEET SbUTH OF
600VAC BUS 21B SUPPLY TRAIN



DC Cook Unit 2
SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 1 of 11

ID : 2-CRID-{-CVT ( Rev. 0) | Class : 4. Transformers
Description : 10KVA TRANSFORMER - CONSTANT VOLTAGE
Building : AUXILIARY Floor EL. : 609.00 Room, Row/Col : 4KV RM - 600V

SWGR AREA - IN THE MIDDLE
EAST REGION OF THE ROOM, 7

FEET SOUTH OF 600VAC BUS
21B SUPPLY TRAIN
Manufacturer, Model, Etc, : SOLIDSTATE CONTROLS INC, 1SL12100
SEISMIC CAPACITY VS DEMAND
1. Elevation where equipment receives seismic input 633.00
2. Elevation of seismic input below about 40 from grade (grade = 608.00) N/A
3. Equipment has fundamental frequency above about 8 Hz (est. frequency = 8.00) N/A
4, Capacity based on: 1.50 * Bounding Spectrum .
5. Demand based on: 1.00 * Realistic Mean-Centered Floor Response Spectra
' 1.200 ] /
- qrem-- -,
- "l \\
G ," \\
fom Il A \ .
LOG e
l,,
O.UBSzllll 1 LI IIIILI I L1
0.50 LOG Hz 50.00
Capacity ... Demand
File Record

Capacity CA\GIP\GIP\spectra.des Label]Bounding Spectrum
Demand 1 | C:\GIP\PROJO032\specira.des | BUILDING]JAuxiliary]ELEVATION|633|BROADEN|N
Demand 2 C:\GIP\PROJ0032\specira.des BUILDING|Auxiliary|ELEVATION[633]|BROADEN|N
Does capacity exceed demand? Yes




DC Cook Unit 2 GIP Rev 2, Corrected, 2/14/92

SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 2 of 11
ID : 2-CRID-I-CVT (Rev. 0) | Class : 4. Transformers
Description : 10KVA TRANSFORMER - CONSTANT VOLTAGE
Building : AUXILIARY Floor El, : 609.00 . Room, Row/Col : 4KV RM - 600V

SWGR AREA - IN THE MIDDLE
EAST REGION OF THE ROOM, 7

FEET SOUTH OF 600VAC BUS

218 SUPPLY TRAIN
Manufacturer, Model, Etc, : SOLIDSTATE CONTROLS INC. 1SL12100 :
CAVEATS - BOUNDING SPECTRUM
TRN/BS Caveat 1 - Earthquake Experience Equipment Class. Yes
TRN/BS Caveat 2 - Rating 0f 4.16 KV or Less. Yes
TRN/BS Caveat 3 - Transformer Coils Postively Restrained Within Cabinet. Yes
TRN/BS Caveat 4 - Coils Top Braced or Analyzed for Large Transformers. NIA
TRN/BS Caveat 5 - Clearance Between Energized Component and Cabinet. . Yes
TRN/BS Caveat 6 - Adequate Slack in High Voltage Leads. ‘ Yes
TRN/BS Caveat 7 - Wall-Mounted Units Anchored Close to Enclosure Structure, N/IA
TRN/BS Caveat 8 - Weak-Way Bending of Thin Webs Evaluated, 3 Yes
TRN/BS Caveat 9 - Adjacent Cabinets Bolted Together. N/A
TRN/BS Caveat 10 - Doors Secured. Yes
TRN/BS Caveat 11 - Adequate Anchorage. Yes
TRN/BS Caveat 12 - Potential Chatter of Essential Relays Evaluated. N/A
TRN/BS Caveat 13 - No Other Concerns. 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 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 quahty and length, nuts ) Yes
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
cracking.

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 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. Yes

11. The anchorage capacity exceeds the demand, Yes

Are anchorage requirements met? Yes







DC Cook Unit 2 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Stalus: Yes
Sheet 3 of 11
ID : 2-CRID-I-CVT (Rev. 0) | Class : 4. Transformers
Description : 10KVA TRANSFORMER - CONSTANT VOLTAGE
Building : AUXILIARY Floor El. : 609.00 Room, Row/Col : 4KV RM - 600V

SWGR AREA - IN THE MIDDLE
EAST REGION OF THE ROOM, 7

FEET SOUTH OF 600VAC BUS
. 21B SUPPLY TRAIN
Manufacturer, Model, Etc. : SOLIDSTATE CONTROLS INC. 1SL12100
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 equnpment 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
S CALLY AD Yes
COMMENTS

SRT: George G. Thomas (S&A) and Satyan Sharma -- 10/29/92

Anchorage: Anchorage is 1/2" diameter wedge expansion bolts. Most likely they are Phillips anchors based on
the Unit 1 CRID-CVT's. Used unknown expansion anchor in ANCHOR analysis for conservatism. Minimum
embedment is 2-13/16" above GIP minimum embedment for all types of 1/2" expansion anchors,

Weight estimate based on maximum weight for an inverter in Table C.1-1 of the GIP (configuration similar to an
inverter). Weight estimate is 45 lbs/ft?3.

Weight = (4.5' x 2.5' X 2.33') x 45 [bs/ft*3 = 1180 Ib
Fluorescent light above unit could come out. However interaction judged non-damaging.

Thin 3/16" thick angles at base of transformer that is bolted to the base channel is gusseted in two locations. (No
weak way bending).

Frequency judged by the SRT to be at least 8 Hz.
ANCHOR analysis indicates an additional factor of safety of 1.97.
Pictures: Zap shot 2629 —Inside Cabinet

Zap shot 2630 -- Outside of Transformer
Zap shot 2631 -- Braced Base Channels




DC Cook Unit 2 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Stalus: Yes
* Sheet 4 of 11
ID : 2-CRID-I-CVT ( Rev. 0) | Class : 4. Transformers
Description : 10KVA TRANSFORMER - CONSTANT VOLTAGE .
Building : AUXILIARY Floor El. : 608.00 Room, Row/Col : 4KV RM - 600V

SWGR AREA - IN THE MIDDLE
EAST REGION OF THE ROOM, 7

FEET SOUTH OF 600VAC BUS
’ 218 SUPPLY TRAIN
Manufacturer, Model, Etc. : SOLIDSTATE CONTROLS INC. 1SL12100
Evaluated by: Date:

P N AP W iolss

\ I(ZSq}fMM ll/(e [

Attachment: Pictures
Attachment: ANCHOR Report






DC Cook Unit 2
SCREENING EVALUATION WORK SHEET (SEWS)

| GIP Rev 2, Corrected, 2/14/92

Status: Yes
Sheet 5 of 11

ID : 2-CRID-I-CVT ( Rev. 0)

| Class : 4. Transformers

Description : 1T0KVA TRANSFORMER - CONSTANT VOLTAGE

Building : AUXILIARY

Floor EL : 609.00

Room, Row/Col : 4KV RM - 600V

SWGR AREA - IN THE MIDDLE
EAST REGION OF THE ROOM, 7
FEET SOUTH OF 600VAC BUS
21B SUPPLY TRAIN
Manufacturer, Model, Etc. : SOLIDSTATE CONTROLS INC. ISL12100
PICTURES
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DC Cook Unit 2
SCREENING EVALUATION WORK SHEET (SEWS)

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

Sheet 6 of 11
ID : 2-CRID-I-CVT ( Rev, 0) | Class : 4. Transformers
Description : 10KVA TRANSFORMER - CONSTANT VOLTAGE .
Building : AUXILIARY Floor EL : 609.00 Room, Row/Col : 4KV RM - 600V

SWGR AREA - IN THE MIDDLE
EAST REGION OF THE ROOM, 7
FEET SOUTH OF 600VAC BUS
218 SUPPLY TRAIN

Manufacturer, Model, Etc. : SOLIDSTATE CONTROLS INC. ISL12100

ANCHOR Report

Earthquake :

Response Spectrum : Instructure Realistic
Frequency : User- 8.00

Percent Damping : User - 5.00

Spectral Values :

Direction Acceleration (g's)

North - South 0.36

East - West 0.36

Vertical 0.18

Angle (N-S Direction makes with the X Axis) : 0.00
Combination Criteria : SRSS

Weights :
Number of Weights : 1

No Weight X Y Z

1 1180.00 14.000 14.250 35.375

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 Saf

No. Dia Manufact Product Tension Shear

Coeff Coeff Fact

1 112 Other Unknown 2290.00 2380.00
Expansion
Anchor

1.00 0.30 1.00

Concrete :
Ultimate Stress : 3500.00 psi.
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DC Cook Unit 2
SCREENING EVALUATION WORK SHEET (SEWS)

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

ID : 2-CRID-I-CVT (Rev. 0)

| Class : 4. Transformers

Description : 10KVA TRANSFORMER - CONSTANT VOLTAGE

Building : AUXILIARY

Floor El. : 609.00

Room, Row/Col : 4KV RM - 600V
SWGR AREA - IN THE MIDDLE
EAST REGION OF THE ROOM, 7
FEET SOUTH OF 600VAC BUS
21B SUPPLY TRAIN

Manufacturer, Model, Etc. : SOLIDSTATE CONTROLS INC. 1SL12100

Reduction Factor : 0.85

ngd .
Allowable Stress : 0 psi.
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

| IS LEAVSIRERIT SHERE AU VA

Legend for Anchor Patterns




DC Cook Unit 2
SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 8 of 11

ID : 2-CRID-I-CVT ( Rev. 0)

| Class : 4. Transformers

Description : 10KVA TRANSFORMER - CONSTANT VOLTAGE

Building : AUXILIARY

Floor El. : 609.00

Room, Row/Col : 4KV RM - 600V
SWGR AREA - IN THE MIDDLE
EAST REGION OF THE ROOM, 7
FEET SOUTH OF 600VAC BUS
21B SUPPLY TRAIN

Manufacturer, Model, Etc. : SOLIDSTATE CONTROLS INC. ISL12100

Anchor Bolts :

Concrete Lines | |[8GiHEEN

Concrete Points @ |EaEE5Re

Weld Lines :
Geometry ;
Anchor:
Number of Anchors : 4
Anch X Y - Z Surf
No. Id Coord Coord Coord Id
1 1 1.500 0.750 0.000 1
2 1 26.438 0.750 0.000 1
3 1 1.750 27.750 0.000 1
4 1 26.875 27.750 0.000 1
Concrete Lines ;
# of elements perline : 1
Number of Concrete Lines : 2
Start Start Start End End End Sf Line
No X-Coord Y-Coord Z-Coord X-Coord Y-Coord Z-Coord Id Width
1 0.000 0.891 0.000 28.063 0.891 0.000 1 1.781
2 0.000 27.609 0.000 28.000 27.609 0.000 1 1.781
Concrete Points {
Number of Concrete Points : 0
Weld Lines ;
# of elements perline: 5§
Number of Weld Lines : 0
Determination of Reduction Factors :

Reduction Factor Input for Anchor # 1
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DC Cook Unit 2
SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 9 of 11

ID : 2-CRID-I-CVT (Rev. 0)

| Class : 4. Transformers

Description : 10KVA TRANSFORMER - CONSTANT VOLTAGE

Building : AUXILIARY

Floor El. : 609.00

Room, Row/Col : 4KV RM - 600V
SWGR AREA - IN THE MIDDLE
EAST REGION OF THE ROOM, 7

FEET SOUTH OF 600VAC BUS
21B SUPPLY TRAIN
Manufacturer, Mode!, Etc. : SOLIDSTATE CONTROLS INC. 1SL12100
Adequately Instalied : Yes
Gap at Threaded Anchor: 0.00 in.
Edge Distance - Edge 1: 5.00in.
Crack Size : 0.000 in. - Cracks Affect <= §0% Bolts
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
Gap at Threaded Anchor: 0.00 in.
Edge Distance - Edge 1: 5.00in.
Crack Size : 0.000 in. - Cracks Affect <= 50% Bolts
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
Gap at Threaded Anchor : 0.00 in.
Edge Distance - Edge 1: 5.00in.
Crack Size : 0.000 in. - Cracks Affect <= 50% Bolts
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
Gap at Threaded Anchor: 0.00 in,
Edge Distance - Edge 1: 5.00in.
Crack Size : 0.000 in. - Cracks Affect <= 50% Bolts
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 Pall/
No | id Vall Vallt RT J RN | RL [ RG | RS | RE | RF | RC | RR | RP | RB | RM
1 1 1202.25 N/A 0.60 { 1.00 | X | 100 100 1.00 | 0.88 | 1.00 | 1.00 [ 1.007| 1.00 | 1.00
1428.00 N/A 0.60 | 1.00 [ X | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
2 1 1202.25 NIA 0.60 | 1,00 | X | 1.00 | 1.00 | 1.00 | 0.88 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00







DC Cook Unit 2 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 10 of 11
1D : 2-CRID-I-CVT (Rev. 0) | Class : 4. Transformers
Description : 10KVA TRANSFORMER - CONSTANT VOLTAGE
Building : AUXILIARY Floor El, : 609.00 Room, Row/Col : 4KV R - 600V

SWGR AREA - IN THE MIDDLE
EAST REGION OF THE ROOM, 7
FEET SOUTH OF 600VAC BUS
218 SUPPLY TRAIN

Manufacturer, Model, Etc. : SOLIDSTATE CONTROLS INC, I1SL12100

1428.00 N/A 0.60 | 1.00

X [100f100] 100 s.0071.00] 1.00] 1.00] 1.00] 1.00
3 1 1202.25 NIA 060 | 1.00 | X [1.00 ] 1.00 } 1.00 | 0.88 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
1428.00 N/A 0.60 | 1.00 ] X [1.001] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
4 1 1202.25 N/A 0.60 | 1.00 { X [ 1.00 [ 1.00 | 1.00 | 0.88 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
1428.00 N/A 0.60 | 1.00 | X | 1.00 | 1.00 | 1.60 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Legend :
N/A | = Not Applicable
Pall = Allowable Pull without Reduced Inspection
Vall = Allowable Shear without Reduced Inspection
Pallr | = Allowable Pull with Reduced Inspection
Vallr | = Allowable Shear with Reduced Inspection
* = Qutlier
X = Reduction Factor Not Used
RT = Reduction Factor for Type of Anchorage
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 Factor for Edge Distance
RF = Reduction Factor for Concrete Strength
RC = Reduction Factor for Concrete Cracks
RR = Reduction Factor for Essential Relays
RP = Reduction Factor for Base Stiffness and Prying Action
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
Speciral Accelerations (G's)
No N-S E-W . Vertical Safety Factor
1 0.362 0.145 0.073 1.969
2 -0.362 -0.145 -0.073 2.006
3 -0.362 0.145 0.073 2.009
4 0.362 -0.145 -0.073 1.971
5 0.362 -0.145 0.073 1.971
6 -0.362 0.145 -0,073 2.008
7 0.362 0.145 -0.073 1.969
8 -0.362 -0.145 0.073 2.007
9 0.145 0.362 0.073 3.820




DC Cook Unit 2 .
SCREENING EVALUATION WORK SHEET (SEWS)

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

ID : 2-CRID-I-CVT ( Rev. 0)

| Class : 4. Transformers

Description : 10KVA TRANSFORMER - CONSTANT VOLTAGE

Building : AUXILIARY

Floor El. : 609.00

Room, Row/Col : 4KV RM - 600V
SWGR AREA - IN THE MIDDLE
EAST REGION OF THE ROOM, 7
FEET SOUTH OF 600VAC BUS
21B SUPPLY TRAIN

Manufacturer, Model, Etc. :

SOLIDSTATE CONTROLS INC. 1SL12100

10 -0.145 -0.362 -0.073 4.196
11 0.145 -0.362 0.073 3.811
12 -0.145 0.362 -0.073 4,198
13 -0.145 0.362 0.073 3.867
14 0.145 -0.362 -0.073 4.144
15 0.145 0.362 -0.073 4.146
16 -0.145 -0.362 0.073 3.869
17 0.145 0.145 0.183 4.917
18 -0.145 -0.145 -0.183 5.010
19 0.145 0.145 -0.183 4.922
20 -0.145 -0.145 0.183 5.016
21 -0.145 0.145 0.183 5.027
22 0.145 -0.145 -0.183 4.934
23 0.145 -0.145 0.183 4.928
24 -0.145 0.145 -0.183 © 5,022
Minimum Safety Factor: 1.969

The Anchorage Capacity is

1.969 times greater than the Demand




,- {

Cook Nuclesr Plant:
$S0UG Pre-Walkdown Anchor Inspection Sunmgry Sheat

Component No.2-CR\D-T-CJT Class &

SQUG Discrepancy
Any particular area tha Seismic Raview Team should pay extra attention to?
Yes +  No __ (If yes, check items that apply.)

Anchor Type Remaxkg

Anchor Diameter

Anchor Spacing

Anchor Number

Anchor Embcdmontv/
Anchor Edge Distance
Anchor Gap

Anchor Thread Engagement
Anchor Grip

‘Anchor Angularity
Concrate Grack

Others (describe briefly) v

Design Basis Discrepancy

' If there {3 concern for Design Basis Discrepancy, circle the applicable
fitem and explain.

1, Hardware Maintenance Type Discrepancy

2. Drawing Update Type Discrepancy

3. Significant Operability/Design Basis Discrepancy
4, Others

Condition:
) NONE

Actfons Taken:
NOoNE

Preparaed By T@W\M Data '3':(0"33
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( ATTACHMENT NO. 1

ANCHOR TNSPECTION DATA SHEET
A Aux 4 kv Ren (,ORLL =2
Uni%s# '3 T3 Bldg. Location
j2- 305 25 s 4 earo-T-cvT
Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch
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*%12 CHP 5021.CCD.019
; ; ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

_Z_ /¢4K & kv Ropm 29 £/
Unit # Bldg. Location
12-3q76-1% T3
L xS M e S i Z- CRID-T-CNT
Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch
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**%12 CHP 5021.CCD.019
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET
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%%12 CHP 5021.CCD.019
¢ ( ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET
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Unit§#76 s Bldg. Location
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Installation dwg. / Rev. Equipment No.
Anchorage Arrangement Sketch ‘
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Drawn by: /CZ#fc;giaé&/£7 Date: &/Z?%;L

Verified byx //LJ%T%7Z¥%ZZ Date: /2-7-42

Qual./Cert. Inspector
@ Reviewed by: T (b\'y\(:\'\!.l,«afo’m- pate: _ |l 2-\l-q2

Construction Anchor Review Engineer
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**x12 CHP 5021.CCD.019
ATTACHMENT NO. 1

(8] ON
‘ _ 12-3476-1%
@ Equipment No.: j— CRxQ —T—¢cvT ) Dwg No.: _f2—3S{7F%-27
Anchor type: li/enlre AnchoA. Dia: = "Dwg No.: TT 12-11-92
Tightness established by: B "Snug Fit" 0 Torque
Torque Wrench No.: A{%Q : Cal. Due Date: ‘A444
Tightness verified? B Yes 0O No _JOO T@f_ﬂ% Date: NZ
onstruction
Equipment base flexible? 0O Yes No T- QYY\["\L\/OVDI«T); Date: |2-lI-91
Construction /ARE .
PHYSICAL, CHARACTERISTICS
Bolt ID A B lc 19O : Comments
' Gaps O“ O o | o
Anchor 3" - - -
length (9 8 b Q LO
Protruding " 3" - [
length D 3% | 37 | 3%
Embed t 3" 2 “ a”
ecmen 3)28' 2, / S| 2%
Bolt S “ v .
Concrete
: condition ok of ok | ot
_Edge s | A \wip | w/a
distance i 7 7
s [ S A AN FOWER
Anchor ¢ s -1 IR R SUE §15:8n S LTROLLED
spacing 2-:07z | -0z | 2-:0%| 2-0% ' F2HRING oy !
§
Anchor P 4 “ 2 MAR 14 [i8g2
anqularity O o, o S U RGES
Thread ok (74 ol Ok v ene T O pad ’ :
engagement : = %
Comments:
R/ ) '
Verified by: \/ (,cudﬂi, Date: (2-7-92
’ Qual./Cert. Inspector
Reviewed by: T Ca\ﬂﬁﬂxktvyﬂJ Date: ) 2-11~Y2

Construction ARE )

Page 2 of 3
Revision 1






*¥%*12 CHP 5021.CCD.019

®

Reviewed by:

Verified by:

{ i ATTACHMENT NO. 1
ANCHOR TINSPECTION DATA SHEET
Equipment No.: Z-CeiQ-T-CNT Dwg No.: A2—3%H/~17
Embedded Steel Dwg. No.:_ NA '1"3"‘;’_;"3
PHYSICAIL CHARACTERISTICS 12-11 g
Weld ID ké bi bﬁ %ﬁ Weld Type Codes
Type .
— — ; 1 = Fillet
size Jy Yy V2 a , Plug/Slot
o - o . = u (o]
Length ? 3| 22" | 97 7 d
3 = Groove
Cracks Yes CE%F éﬁf (§%§ Yes Yes Yes Yes
qo o) No No No No
Lack of Yes S Y. Yes Yes Yes Yes Yes
Penetration |®@® (%%; ﬁgf rn§> No No No No
Porosit s | Yes | Yes | Yes | Yes | Yes
1y (N‘SS éo? § Céé No | No No | No
R O T WX o)
ST OUTILN NN INALLED
WIORNING LOEY
MAR 108 1253
sezre T Ok
Equipment base flexible: 0O Yes @& No T Q%v“b“LoanL Date: [2~11-91

Construction Are

- ®YY\9"\’&"Q”J”"’)- Date: -1~ 9.
construyction Ancho¥Xr Review Englneer
\; gg’?{?& /{ A Date: [Z2-7-97.
Q
ual./Cert. Inpsector

Page 3 of 3
Revision 1






¢ {
S & A DEPARTMENT | - 12 SHP 5050 NDE.008
CONTROLLED DOCUMENT ATTACHMENT NO. 1

cOPY NO. _3-/

ULTRASONIC TEST REPORT

JOB ORDER NO.: /‘/ﬁ REPORT DATE: //(3(.’[2.?/ REQUEST NO. %

IDENTIFICATION TECHNIQUE

- —/ - uf
Unit a0 Test Unit/ S/NW&S&Z%Q_{;%
component 2 - /50~ L= Cre7” Freq./Diameter é;bzyzn/C;&ZQ
Item /é ¢ é{/@g‘gﬁ%ﬁ Reference Standard @a—3r>7//,)/;—m
Material (5 Couplant/Batch No.//7ldicy zg‘%Zﬁgg

other_Sus fRoism2

TEST DATA/REMARKS

Ahcse LT
A 6.4
/3 /3
C (o’
2 L

PERFORMED BY: %/% LEVEL: —ZZ DATE: 5/4204 EZ

0 REVIEWED BY: AQM& LEVEL: =i DATE: W /25/92

FORM NO. 12 SHP 505Q NDE.OOB-J. Page 1 of 1
Revision 0




Q Equipment No.: 7 -CRTD-T-CNT

Tightness established by "Snug Fit"

) e ,."
Tightnessverifiedby: \)J dﬁl (/l(. . Date: (2-7.9Z
Qual./Cert. Inspector

Conmments:




01/16/92
oG, NG.

72

Equipment 10: 1-PP-10U _

System: ccu

€quip Description: WEST CCW PUNHP

Building: AUXTLIARY Room:

Normal state: R/NR

-

Supoorting System Drading Nurber:

Required tnterconnections and Supporting Components:

“fety Related Status: NUCLEAR SR

¢

Alias Number:

Desired state:

Component Served:

Hanufacturer:

WEST CCU PUMP

IHGERSOLL -RAND CO

Pancl:  1-CCW 1-HSO1

Elom Oraving:

Pover Source:

Ualtdoun: F

Comonnent Type:
150 Oravings:

1-98405

1-TU1A7, 1-4CAB-3

PUHP

Detailed Location:

SAFE SHUTOOUN EQUIPHMENT LIST (SSELUP)

FUNCTION: ccuy
Equipment Class: S Train: 1
i
Orawing Number: 1-5135A
609 HALLUAY Elevation:
R Pouer Required: Y Sort:
1-12001 1-12060 1-98405
1-T11A7 1-HCAB-3
Hin/Opt: MIN
ADDITIONAL [INFORMATION
Pouer Train: 8
Hodel:  9Q000GPH

Uiring Drawing:

Relay Only: Y

1-93011

o



D.C. COOK Unit 1
SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 1 of 11

ID: 1-PP-10W ( Rev. 0) | Class : 5. Horizontal Pumps

Description : WEST CCW PUMP

Building : AUXILIARY | Floor EL. : 609.00

| Room, Row/Col : HALLWAY,

Manufacturer, Model, Etc. | INGERSOLL-RAND CO 9000GPM

SEISMIC CAPACITY VS DEMAND

1. Elevation where equipment receives seismic input 609.00
2. Elevation of seismic input below about 40 from grade (grade = 608.00) Yes
3. Equipment has fundamental frequency above about 8 Hz (est. frequency = 20.00) Yes
4, Capacity based on: 1.00 * Bounding Spectrum
5. Demand based on: 1.00 * Design Basis Ground Response Spectrum
0.800 /
G - . - - - . - -
LOG| N
e
0.0907‘-1|1|| I { [ [ 1 1
0.50 X LOG Hz ‘ 33.00
____ Capacity ..... Demand
File Record
Capacity C:\GIP\GIP\spectra.des Label|Bounding Spectrum
Demand 1 C:\GIP\PROJ0035\spectra.des -] BUILDING|Ground|ELEVATION|G08][BROADEN|N
Demand 2 C:\GIP\PROJ0035\spectra.des BUILDING|Ground|ELEVATION|60B|BROADENIN

Does capacity exceed demand?







D.C. COOK Unit 1 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) - Status: Yes
Sheet 2 of 11
ID: 1-PP-10W ( Rev. 0) | Class : 5. Horizontal Pumps

Description : WEST CCW PUMP

Building : AUXILIARY | Floor El. : 609.00 | Room, Row/Col : HALLWAY,

Manufacturer, Model, Etc. : INGERSOLL-RAND CO 8000GPM

CAVEATS - 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 5 - Base Vibration Isolation System Checked, Yes

HP/BS Caveat 6 - Sufficient Slack and Flexibilily of Attached Lines. Yes

HP/BS Caveat 7 - Adequate Anchorage. Yes

HP/BS Caveat 8 - Potential Chatter of Essential Relays Evaluated. NIA

HP/BS Caveat 9 - No Other Concerns. 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 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 nuts Yes
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
cracking.

6. For bolted anchorages, any gaps under the base are less than 1/4 . Yes

7. Faclors affecling 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 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. Yes

11. The anchorage capacity exceeds the demand. Yes*

Are anchorage requirements met? Yes

INTERACTION EFFECTS

1. Soft targets are free from impact by nearby equipment or structures. Yes

2. lf the equipment contains sensitive relays, it is free from all impact by nearby equipment or N/A
structures.

3. Altached 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




D.C. COOK Unit 1 ) GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 3 of 11
ID: 1-PP-10W ( Rev. 0) | Class : 5. Horizontal Pumps
Description : WEST CCW PUMP
Building : AUXILIARY | Floor EL : 608.00 | Room, Row/Col : HALLWAY,
Manufacturer, Model, Efc. : INGERSOLL-RAND CO 9000GPM -

IS EQUIPMENT SEISMICALLY ADEQUATE? Yes
COMMENTS

SRT: John D. Stevenson, Paul Wilson, Rick Leonard, and Kailash Mahajan on 10/5/93.
MFG: lr:JGERSOLL-RAND PUMP, 9000 G.P.M.

Anchorage: 6-3/4" J-Bolts.
Total WT=9580 Ibs, C.G.=35" above base.

*Minor cracks in non-Struct. pad judged insignificant.

Nozzle loads were applied in the ANCHOR analysis. Nozzle loads were obtained from AEP "SUMMARY OF
LOAD ON EQUIPMENT" 11/271, Summary of Loads on Pumps for CCW #1W PUMP, (microfilm page
00100020022) and included deadweight, thermal, thermal anchor movements, and seismic loads.

Ref. Drwgs.: Ingersoll-Raﬁd C-14ALV86X51, W-16ALV500X17, AEPSC 12-3286-9, 12-3073B-2, 12-3073A-3, 12-
3285-23, Livsey & Co. 1-CCW-37, Rev. 5, Sh. 2 of 2.
Picture # 12, WK1, Tm1, Disk2

. Date:
%&A«V%ﬁ[,uw 8{9.«1!0\5

14)auJC. 12- "Ux:l?ac—v B-25-95

Attachment; Pictures
Aftachment; ANCHOR Report

Evaluated by:







D.C. COOK Unit 1
SCREENING EVALUATION WORK SHEET (SEWS)

Status: Yes
Sheet 4 of 11

ID: 1-PP-10W ( Rev. 0)

| Class : 5. Horizontal Pumps

Description : WEST CCW PUMP

GIP Rev 2, Corrected, 2/14/92

Building : AUXILIARY

| Floor EL. : 609.00

| Room, Row/Col : HALLWAY,

Manufacturer, Model, Etc. : INGERSOLL-RAND CO S000GPM

PICTURES

s
A

PN “:f."’.'\;
fyive 2 I 95‘}'&.\ YRGS
'\ SRS D N3
Ty
rahk

¢ e
SR gg,}&k
rﬁf»}gihmz A PR l

1-PP-10W West CCW Pump--Anchorage

‘ ;‘ \{)ﬁ
e

Sgﬁ ,‘3 ‘ 2 ;;2'
A cvpns Tork? i
TG 3 _‘,’-_‘

% “3‘; “ “. wg“;ﬁ




D.C. COOK Unit 1
SCREENING EVALUATION WORK SHEET (SEWS)

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

D 1-PP-10W ( Rev. 0)

| Class : 5. Horizontal Pumps

Description : WEST CCW PUMP

Building : AUXILIARY

| Floor El, : 609.00

| Room, Row/Col : HALLWAY,

Manufacturer, Model, Etc. : INGERSOLL-RAND CO 9000GPM

ANCHOR Report

Earthquake :

Response Spectrum : SSE

Frequency : GIP - Rigid

Percent Damping : GIP - 5.00

Spectral Values :

Direction Acceleration (g's)
North - South 0.38
East - West 0.38
Vertical 0.25

Angle (N-S Direction makes with the X Axis) : 0.00

Combination Criteria : SRSS

Weights ;

Number of Weights : 1

No Weight X Y Z
1 9580.00 105.400 20.750 35.000
Forces :
Number of External Forces : 2
No Fx Fy Fz X Y Z
1 2.86E+003 1.24E+003 | -3.24E+003 26.870 -5.250 17.000
2 -2.36E+003 2.24E+003 | -4.85E+003 26.870 47.750 19.000
Moments :
Number of External Moments : 2
No Mx My Mz
1 4.88E+004 1.68E+005 3.34E+004
2 6.32E+004 8.76E+004 | -1.60E+004

¢







D.C. COOK Unit 1
SCREENING EVALUATION WORK SHEET (SEWS)

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

ID: 1-PP-10W (Rev. 0)

| Class : 5. Horizontal Pumps

Description : WEST CCW PUMP

Building : AUXILIARY

| Floor EL : 609.00

| Room, Row/Col : HALLWAY,

Manufacturer, Model, Etc. : INGERSOLL-RAND CO S000GPM

Allowables :

nchor:

Number of Anchor types : 1

Tension Shear
Ultimate Ultimate Inter Inter Saf
No. | Dia Manufact Product Tension Shear Coeff Coeff Fact
1 3/4 Other J-Bolt (S0 7510.00 1.00 0.30 1.00
deg) 15030.00
Congrete :
Ultimate Stress : 3500.00 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 0.000 0.000 1.000

Anchor Pattern for Surface # 1




e




D.C. COOK Unit 1
SCREENING EVALUATION WORK SHEET (SEWS)

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

1D : 1-PP-10W ( Rev. 0)

| Class : 5. Horizontal Pumps

Description : WEST CCW PUMP

Building : AUXILIARY

Floor El. : 609.00

| Room, Row/Col : HALLWAY,

Manufacturer, Model, Etc. : INGERSOLL-RAND CO 2000GPM

5 S
%] () o
Y -
ey
Legend for Anchor Patterns
Anchor Bolts : et
G Concrete Lines :
Concrete Points :
Weld Lines :
Geometry ;
Anchor;
Number of Anchors : 6
Anch X Y Z Surf
No. Id Coord Coord Coord Id
1 1 10.000 4.250 0.000 1
2 1 59.750 4,250 0.000 1
3 1 109.500 4,250 0.000 1
4 1 10.000 37.250 0.000 1
5 1 59.750 37.250 0.000 1
6 1 109.500 37.250 0.000 1

m‘ Concrete Lines ;




D.C. COOK Unit 1
SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 8 of 11

1D 1-PP-10W ( Rev. 0)

| Class : 5. Horizontal Pumps

Description : WEST CCW PUMP

Building : AUXILIARY

| Floor El. : 609.00

| Room, Row/Col : HALLWAY,

Manufacturer, Model, Etc. : INGERSOLL-RAND CO 9000GPM

# of elements perline ; 1

Number of Concrete Lines : 4

Start Start Start End End End Sf Line
No X-Coord Y-Coord Z-Coord X-Coord Y-Coord Z-Coord Id Width
1 8.250 2.625 0.000 129.000 2.625 0.000 1 1.000
2 8.250 2,625 0.000 8.250 37.250 0.000 1 1.000
3 8.250 37.250 0.000 129.000 37.250 0.000 1 1.000
4 129.000 2.625 0.000 129.000 37.250 0.000 1 1.000
rete Poin

Number of Concrete Points : 0

in

# of elements perline: 5

Number of Weld Lines : 0

Deter

inati

duction Fa

Reduction Factor Input for Anchor # 1

Adequately Installed : Yes
Embedment Length : (19.50 in. Min Reqd. to achieve full capacity) :=40.88 in.
Gap at Threaded Anchor: 0.00 in.

Edge Distance - Edge 1: 4.00in.
Crack Size : 0.016 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 : (19.50 in. Min Reqd. to achieve full capacity) :=40.88 in.
Gap at Threaded Anchor: 0.00 in.

Edge Distance - Edge 1: 4.63in.
Crack Size : 0.016 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

‘b Reduction Factor Input for Anchor # 3







D.C. COOK Unit1 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 9 of 11
ID: 1-PP-10W (Rev. 0) | Class : 5. Horizontal Pumps

Description : WEST CCW PUMP

Building : AUXILIARY | Floor El. : 609.00 | Room, Row/Col : HALLWAY,

Manufacturer, Model, ‘Etc. : INGERSOLL-RAND CO 9000GPM

Adequately Installed : Yes

Embedment Length : (19.50 in. Min Reqd. to achieve full capacity) :=40.88 in.
Gap at Threaded Anchor: 0.00 in.

Edge Distance - Edge 1: 4.00 in.

Crack Size : 0.016 in. - Cracks traverses thru Instaliation

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 : (20.06 in. Min Reqd. to achieve full capacity) :=40.88 in.
Gap at Threaded Anchor: 0.00 in.

Edge Distance - Edge 1: 4.50 in.

Crack Size : 0.016 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 : (20.00 in. Min Reqd. to achieve full capacity) :=40.88 in.
Gap at Threaded Anchor: 0.00 in.

Edge Distance - Edge 1: 4.63 in.

Crack Size : 0.016 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# 6

Adequately Installed : Yes

Embedment Length : (19.25 in. Min Reqd. to achieve full capacity) :=40.88 in.
Gap at Threaded Anchor: 0.00 in.

Edge Distance - Edge 1: 4.38in.

Crack Size : 0.016 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/ Pallr/
No id Vall Vallr RT RN RL RG RS RE RF RC KRR RP RB RM
1 1 5342.33 NIA 1.00 | 1.00 1 0.54 | 1.00 | 1.00 | 0.65 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
2798.39 NIA 1.00 | 1,00 | 1.00 | 1.00 { 1.00 | 0.37 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00







D.C. COOK Unit1
SCREENING EVALUATION WORK SHEET (SEWS)

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

ID: 1-PP-10W( Rev. 0)

| Class : 5. Horizontal Pumps

Description : WEST CCW PUMP

Building : AUXILIARY | Floor EL : 609.00

| Room, Row/Col : HALLWAY,

Manufacturer, Model, Etc. : INGERSOLL-RAND CO 9000GPM

2 1 5508.76 N/A 1.00 | 1.00 ] 0.54 | 1.00 | 1.00 | 0.67 ] 1.00 [ 1.00 [ 1.00 | 1.00 | 1.00 | 1.00
3741.21 N/A 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.50 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
3 1 5342.33 NIA 1.00 | 1.00 | 0.54 | 1.00 | 1.00 | 0.65 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
2798.39 N/A 1.00 { 1.00 | 1.00 | 1.00 | 1.00 |} 0.37 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
-4 1 5562.31 NI/A 1.00 | 1.00 | 0.56 | 1.00 | 1.00 | 0.67 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
3541.72 NIA 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.47 | 1.00 | 1.00 | 1.00 | .00 | 1.00 | 1.00
5 1 5586.05 N/A 1.00 | 1.00 | 0.55 | 1.00 | 1.00 | 0.67 | 1.00 | 1.00 | .00 | 1.00 | 1.00 [ 1.00
3741.21 N/A 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.50 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 1.00
6 1 5403.66 NIA 1.00 | 1.00 | 0.54 | 1.00 | 1.00 | 0.67 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
3347.69 N/A 1.00 | 1.00 ] 1.00 | 1.00 | 1.00 | 0.45 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Legend ;
N/A = Not Applicable
Pall = Allowable Pull without Reduced Inspection
Vall = Allowable Shear without Reduced Inspection
Palir | = Allowable Pull with Reduced Inspection ’
Vallr | = Allowable Shear with Reduced Inspection
" = Qutlier
X’ = Reduction Factor Not Used
RT = Reduction Factor for Type of Anchorage
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 Factor for Edge Distance
RF = Reduction Factor for Concrete Strength
RC = Reduction Factor for Concrete Cracks
RR = Reduction Factor for Essential Relays
RP = Reduction Factor for Base Stiffness and Prying Action
RB = Reduction Factor for Base Strength and Load Path
RM = Reduction Factor for Embed. Steel and Pads
alysis Results
Analysis Performed : Yes
Type of Analysis : Regular
Spectral Accelerations (G's)
No N-S E-wW Vertical Safely Factor
1 0.375 0.150 0.100 3.680
2 . -0.375 -0.150 -0.100 4,948
3 -0.375 0.150 0.100 4,002
4 0.375 -0.150 -0.100 4,555



D.C. COOK Unit 1

SCREENING EVALUATION WORK SHEET (SEWS)

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

1D : 1-PP-10W ( Rev. 0)

| Class : 5. Horizontal Pumps

Description : WEST CCW PUMP

Building : AUXILIARY

| Floor El. : 609.00

| Room, Row/Col : HALLWAY,

Manufacturer, Model, Etc. : INGERSOLL-RAND CO 9000GPM

5 0.375 -0.150 0.100 4.428
6 -0.375 0.150 -0.100 4.181
7 0.375 0.150 -0.100 3.741
8 -0.375 -0.150 0.100 4.641
9 0.150 0.375 0.100 2.376
10 -0.150 -0.375 -0.100 3.601
11 0.150 -0.375 0.100 3.403
12 -0.150 0.375 -0.100 2.503
13 -0.150 0.375 0.100 2.479
14 0.150 -0.375 -0.100 3.448
15 0.150 0.375 -0.100 2.400
16 -0.150 -0.375 0.100 3.418
17 0.150 0.150 0.250 4.907
18 -0.150 -0.150 -0.250 7.950
19 0.150 0.150 -0.250 5.450
20 -0.150 -0.150 0.250 6.260
21 -0.150 0.150 0.250 4.909
22 0.150 -0.150 -0.250 7.606
23 0.150 -0.150 0.250 6.417
24 -0.150 0.150 -0.250 5.768
Minimum Safety Factor: 2.376

The Anchorage Capacily is  2.376 times greater than the Demand



“%x%12 CHP 5021.CCD. 019
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Verified by: Date: o=/ 2=
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ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

| AUX GO Hal\waAy
Unit # Bldg. Location 7/
12 -3286-9 41.-TP- 10\
Installation dwg. / Rev. Equipment No.
Anchorage Arrangement Sketch
1-PP- 10 W
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Y ! N 4
[ 1| fure
//’ J . ﬁ“\\_
N - i ICHIGAN POWER
3734 SI7E DESIGN CONTROLLED
WORKING COPY
Jul 20 1993
ELEN. VIEW LOOKING =OOTH
CLERK T‘%W
_ Drawn by: ﬁ SN\ o Date: _¢f=o (11
| Verified by: __;_I4@§2z422§€?££;2z>:=_____ Date: ;7;/é72f23
G Qual./Cert. Ingpector
Reviewed by: _ \- Gh““““”%- pate: _ 1719-92

Construction Anchor Revxew Englneer
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TTACHMENT NoO. 3

ANCHOR INSPECTION DATA SHEET
@Equipment No.: [-PP-10OW Dwg No.: \2-232R(-D
Anchor type: \I'Bour - Txpe C Dia: 3’4" Dwg No.: \2 A013IR-2
Tightness established by: O “Snug Fit" 0O Torque
Torque Wrench No.: N& Cal. Due Date:

Tightness verified? O Yes O No Nit 15 9_%9:: 5,\_,,_,§ Date: _J-§-92
onstruction

Equipment base flexible? 0O Yes &No’(c‘-_%&&_ag%_ Date: »>4-9%¢
onstruction ARE -

PHYSICAL CHARACTERISTICS
Bolt ID A B C O £ F ' Comments
- Gaps Ne | No |No | Ne |No |No \
h AN R A E A P IV S BN
i R A ke kL e
o W e (T TG W 03 o (107 3 ) nz
provruaingiiie s, O Mot NER N B by 1 b
O TR T R S O P Y
Embedm?nﬁ% e Lz‘& }7/-3 % iﬂ%}w‘ ,:'y:.a 7 "'m‘s}&—
Bolt A% |90 3- 184 « Pohe B0, « PO v [F2, -
gqripgd 3| © 8 |95 194 1'04 |9 851G
Concrete
condition x X * X x * .
: ” L 1" . L1] & " ~. E
Edge 4 4% | 4 | 4% (4% [a¥ N s
distance \ PAC4Y4" Tihe
. - P AL rent lse a3, T A . . '
paver ey e eglooleer [edileor] |\
Anchor
angularity Oxr @' OK OK Qx Qk \
Thread O% | O [0 | Ok | O | O \
engagement ' \

Comments: _Aucvos Lemcyws Are Tavew From Drasgugess \2-328429 Aup V&
* - Denotes  Some Cereds (u Mowe DtRueT. Pao Ao Oul F. CROULS PAE USSS Then
Vi u* BRSPS T. @mMn; 1-49-43 .

Verified by: M/\W Date: 7*42‘2_.

Qdal./Cert. Inspector

Reviewed by: T. a“\M/rwy INDIANA MICHIGAN POWER Data:
M llE USILIN LUNTWOULLD
Construction XARE WORKING COPY -
JUL 20 1393

Hage 2 of 3
-He* "sion 3

CLERK T-@n\am),m,}
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S & A DEPARTMENT . SHP 5050 NDE.008
CONTROLLED DOCUMENT ATTACHEMENT NO. 1

COPY NO. _3-/

G ULTRASONIC TEST REPORT
JOB ORDER NO.:__ ~/A REPORT DATE: 4-20-93 REQUEST NO. ~/4
IDENTIFICATION TECHNIOQUE
Unit One Test Unit/ S/NKB usK-S cmc-Yos~
Component__ J-PP-]D LD Freq./Diameter 57'1/ = 252"
Item Ar\c,l\o S Reference Standard (RQ<-§
Material </s Couplant/Batch No.({drwge/ 7T°*G05:
other_S, s 4
e J

TEST DATA/REMARKS
/%)&/ﬂh'q B.C.D £

/ bee K w?l':ojlr;n Lo r'&n_)l/'/:r-. a,qz,/nr b /7 /-chqu//

yler S )’lﬂ/é 22 /)Lnlne// Fea Ol ‘LII/LS A Wt 7—/% 5 !/\)dhlﬁ/
bc LAg lam-/dc a-c o T«)Jo/% 71;’//}3(/ anr%al\,

4”/0]"//4) c’Ou,cl n()}‘z' éc Joa-c A/M.-c 740 < /7’
//#/Adﬂ /Df/fn-f /LL)O()'& +/6 /a /7Z

PERFORMED BY: LEVEL: . ZZ DATE: ¥Y-20-
REVIEWED BY: J%{ W LEVEL: DATE : g@ﬁz
FORM NO. 12 SHP soso NDE.008-~ 1 Page 1 of 1

Revision 0



( f
Equip Id: 2-PP-46-4 Train: 1 Equip Class: 5
Drawing No.: 12-5131 12-5131A
@:tion : __LRI_
System: BORON MAKEUP (CVCS) .
Equip Desc: BORIC ACID STORAGE TANKS TRANSFER PUMP #4
Building: AUXILIARY Room: BORIC ACID STORAGE TANK AREA
Elev: 587 Sort: S,R Notes:
Normal State: NR Desired State: R Power Req'd: Y
Support System Drawing: 2-12010 2-98272
Req'd Support Comp; 2-AB-A-1D
Safety Related Status: NUCLEAR SR Min/Opt: MIN
Alias No: Power Train: B
.Comp Served: BAST

MFR: GOULDS PUMPS INC.

Model: 3196
l: 2-BA 2-HSD2

Elem. Drawing: 2-98272

Wiring Drawing: 2—9421;

Power Source: 2~-AB-A-1D

Walkdown: F Relay Eval: Y

Comp Type: PUMP

Iso Drawing: 0-DR-724

' Location: IN THE MIDDLE EAST REGION OF THE ROOM, 15 FEET °

'SOUTHEAST OF MIDDLE BORIC ACID STORAGE TANK
#12~-TK-12M, NEAR THE. FLOOR



D.C. COOK Unit 2
SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 1 of 4

ID : 2-PP-46-4 ( Rev. 0) | Class: 5. Horizontal Pu

mps

Description : BORIC ACID STORAGE TANKS TRANSFER PUMP #4

Building : AUXILIARY Floor El. : 587.00

Room, Row/Col : BORIC ACID
STOR TANK AREA - IN THE
MIDDLE EAST REGION OF THE
ROOM, 15 FEET SOUTHEAST OF
MIDDLE BORIC ACID STORAGE
TANK #12-TK-12M, NEAR THE
FLOOR

Manufacturer, Model, Etc. : GOULDS PUMPS INC. 3196

SEISMIC CAPACITY VS DEMAND

1. Elevation where equipment receives seismic input 587.00
2. Elevation of seismic input below about 40' from grade (grade = 608.00) N/A
3. Equipment has fundamental frequency above about 8 Hz (est. frequency = 20.00) N/A
4, Capacity based on: 1.50 * Bounding Spectrum ,
5. Demand based on: 1.00 * Realistic Median-Centered Floor Response Spectra
1.200 I

N P A

L ; \\

_ ; .

- "I \\\

G i l" \\‘ ,
LOG| Tteel.
1 M "'I
I/'
e . J' )
60.080',1"1||| ] ! L1 ||||| { 1 L
0.50 LOG H=z 50.00
Capacity ..... Demand
File Record

Capacity CA\GIP\GIP\spectra.des Label|Bounding Spectrum
Demand 1 C:\GIP\PROJ0034\spectra.des BUILDINGJAuxiliary|ELEVATION|587|BROADENIN
Dcmand 2 C:\GIPWPROJ0034\specira.des BUILDING|Auxiliary|ELEVATION|587|BROADENIN
Does capacily exceed demand? Yes







D.C. COOK Unit 2
SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 2 of 4

D : 2-PP-46-4 (Rev. 0)

| Class : 5. Horizontal Pumps

Description : BORIC ACID STORAGE TANKS TRANSFER PUMP #4

Building : AUXILIARY Floor EL. : 5687.00

Room, Row/Col : BORIC ACID
STOR TANK AREA - IN THE
MIDDLE EAST REGION OF THE
ROOM, 16 FEET SOUTHEAST OF
MIDDLE BORIC ACID STORAGE

FLOOR

TANK #12-TK-12M, NEAR THE

Manufacturer, Model, Etc. : GOULDS PUMPS INC. 3196

CAVEATS - 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 5 - Base Vibration Isolation System Checked. Yes
HP/BS Caveat 6 - 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 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 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, nuts Yes
and washers, expansion anchor tightness, etc.)
5. Factors affecling 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 affecling essential relays have been considered: gaps under the base, capacuty N/A
reduction for expansion anchors.
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. Yes
11. The anchorage capacity exceeds the demand. Yes
Are anchorage requirements met? Yes



D.C. COOK Unit 2

SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 3 of 4

1D ; 2-PP-46-4 ( Rev. 0)

| Class : 5. Horizontal Pumps

Description : BORIC ACID STORAGE TANKS TRANSFER PUMP #4

Building : AUXILIARY

Floor El. : 587.00

Room, Row/Col : BORIC ACID
STOR TANK AREA - IN THE
MIDDLE EAST REGION OF THE
ROOM, 15 FEET SOUTHEAST OF
MIDDLE BORIC ACID STORAGE
TANK #12-TK-12M, NEAR THE
FLOOR

Manufacturer, Model, Etc. : GOULDS PUMPS INC. 3196

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. 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
IS EQUIPMENT SEISMICALLY ADEQUATE? Yes

COMMENTS

SRT: John D. Stevenson, Paul Wilson, Rick Leonard, and kailash Mahajan on 10/05/93.

GOULDS PUMP.

Anchorage Four 5/8" diameter Ram anchor expansion bolts.
Pump WT 511lbs, C.G=12 3/8" above base.

The 5/8" diameter expansion anchors have 4" embedment into the base concrete below the 8" pad, per the

anchorage inspection.

This judged adequate by the SRT for the light (511 [bs) pump.
Altached piping is 2" or less. Nozzle loads judged not to be a problem by the SRT.

Picture # 49, Wk1, Tm1, Disk1.

Evaluated by:

g0 D S/O\E’MM,«V;

Date:

£/ [os

0..25..95

Attachment: Pictures







D.C. COOK Unit 2
SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 4 of 4

ID : 2-PP-46-4 (Rev. 0) | Class : 5. Horizontal Pumps

Description : BORIC ACID STORAGE TANKS TRANSFER PUMP #4

Building : AUXILIARY Floor EL ; 587.00

)

Room, Row/Col : BORIC ACID
STOR TANK AREA - IN THE
MIDDLE EAST REGION OF THE
ROOM, 15 FEET SOUTHEAST OF
MIDDLE BORIC ACID STORAGE
TANK #12-TK-12M, NEAR THE
FLOOR

Manufacturer, Model, Etc. : GOULDS PUMPS INC. 3196

PICTURES

Boric Acid Storage Tank Transfer Pump 2-PP-46-4--
* Anchors




Componaent No. 2~ PP- 46-4 Class 2

SQUG Discrepancy

Yos No &~ (If yes, chock items that apply.)

Anchor Type , Romarkz
Anchor Diamster

Anchor Spacing

Anchor Number

Anchor Embedment

Anchor Edge Distance
Anchor Gap

Anchor Thread Engagement
Anchor Grip \/

Anchor Angularicy
Concrets Grack

Others (describe briefly) o

Any p:;ticular rea the Seismic Raview Team should pay extra attention to?

If there {s concern for Design Basis Discrepancy, circle the applicable

{tem and explain.
. Hardware Maintenance Type Discrepancy

1
2. Drawing Update Type Discrepancy
3. Significant Operabilicy/Design Basis Discrepancy

&, Others

Cond{t{on:

Po—HASEERS 3?4} 7-16-13

4

Actions Taksn:

Prepared By _I' QW\W

pata 1713-43
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: ) «LTACHMENT NO. 1

Q ANCHOR INSPECTION DATA SHEET

Twn Aux Bore CGean QToRARE TANK ARES
Unit # Bldg. Location

12-3737 7% £rPP-4t -y
Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch
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Drawn by: L.ZA/I// gapg ﬁg Date: __g™~/0 =93

Verified by:{/ /Mw@,\ Date: _ G - A-73

Quail./Cert. Inspector
“Reviewed by: T @YY\W«\, Date: 1~13-92

Construction Anchor Review Engineer
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**12 CHP 5021.CCD.0Q19
ATTACHMENT NO.

1
ANCHOR JINSPECTION DATA SHEET
Equipment No.: Z-PP-4l-% Dwg No.:. /Z-3237-23
RAA ARCHOR - <?/h
Anchor type: AOA-SHEIL TYPE Dia: 8 éf Dwg No.: /Z2- 3Z38-7
Tightness established by: O "Snug Fit" 0O Torque
Torque Wrench No.: (oM (47 Cal. Due Date: ©cT 20, /943
Tightness verified? &Yes 0O No S.Thavon Date: _S-18-9>
Construction ARE
Equipment base flexible? 0O Yes B. No SThavma pate: S-18-93
Cconstruction ARE
PHYSICAL CHARACTERISTICS
Bolt ID A B C, D N Comments
Gaps O" 0- % % \
Anchor -3 i
length /-3 [-3 | ¢ ad \
Protrudin " e
length ° | /0% | 1o/ | 3¢ | 3¢ \\
Embedment "
4 Je |4 %" | % | X \
Bolt / *
@ arip 9% | 9% | | \
Concrete X
condition: CM:,\‘<g?k' > | 2 \ ;
4 - ) v— :
ai que (‘% SHer P > | e \ :
istance ;
C "F;lo‘ -'“-“15"7:0 ) TQ\‘Y\Wm 7-13-113 \ :
~ ’ ]
Anchor —— v
spacing /2 /2 = 2K \\\ E
Anchor + o o ;
anqularity [®) () > X \ :
Thread ok ok | =€ > \ ’
engagement \\ §
Comments: _ AL \WAsher (ISED \With suchoRs . (R22x21023ly’ PLate wnrsnen)
D6 ANCAaP S Ct D Gce THAccessible YOR VAR TftcATion,
y7a ATNESS .
Verified by: A vl T 62 pate: 6 -2-27
Qual./Cert. Inspector

T@wwmm

Construction ARE

v Lt ¢ W u.-

Date: I1-13-92

OReviewed by:

sm 0% SIG*: CONTROt L
VQRKING COPY

JUL 131393

Page 2 of 3
Revision 1
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. u:—PAMMCN‘ ( f _2 SHP 5050 NDE.008

S T

( ‘_, 2 QL\ED 5OCUMEN ATTACEMENT NO. 1
\!t , —3',‘ s mrpraimam et

S ULTRASONIC TEST REPORT

Q JOB ORDER NO.: ‘/p REPORT DATE: 3-23-%3%  REQUEST NO. “Ia
IDENTIFICATION ) TECHNIQUE -
~

Unit 7o o Test Unit/ S/NUSH-NS . Qc-4ds
Component 2 - PR~ L4 -4/ Freq./Diameter .STo, 4.r 257
Item /n///r- Bp [Fs Reference Standard (R € -§-
Material ’/4 Couplant/Batch No.{4 I-\-m_g o] 77— 505

Other S:)/(, ~%
Z

TEST DATA/REMARKS

/4/) r—/rl*-' /c'/—;-s //9
—
ﬂ /5.- <4
B 257 _
< T woceninble
D  Taaced esf'x..[)/-g.

: /f/
PERFORMED BY: %/// LEVEL: ZZ_— DATE: 3-23-93
7 /% =
REVIEWED BY: J ,/ ;0 LEVEL: 4 DATE: .)’/;?/5/’3
/
@ FORM NO. 12 SHP soso NDE. 008~ 1 Page 1 of 1

Revision 0



Database: K:SSEL1B.DBF

Equip ID: 1-HV-AFP-M1 Train: 2 Equip Class:9

Qing No.: 12-5148B
ction: HVAC

System: TURBINE BUILDING VENTILATION

Equip Desc:.EAST MOTOR DRIV AUX FEEDWATER PUMP ROOM EXHAUST FAN
Building: TURBINE Room: EAST'MOTOR DRIV. AUX FEEDWATER PUMP ROOM
Elev: S91 Sort: S,R Notes:

Normal State: Desired State: Power Reqg‘d: Y

Support System Drawing: 1-12030 1-98214

Req’d Support Comp: 1-AB-D-R2D

Safety Related Status: NUCLEAR SR Min/Opt: MIN'

Alias No: Power Train: A

Comp Serxved: EAST MOTOR DRIV AUX FEED PUMP

MFR:

@l : 10000 FT"3/MIN

Panel: :

Elem. ﬁrawing: 1-98214

Wiring Dra&ing: 1-94228

Power Source: 1-AB-D-R2D

Walkdown: F Relay Eval : Y

Comp Type: VENT FAN
Iso Drawing:

Location: IN THE SW CORNER OF THE ROOM, 10’ SW OF EAST MDAFWP, ON
THE WEST WALL, 12’ ABOVE THE FLOOR.




D.C. COOK Unit 1~

SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 1 of 3

ID ! 1-HV-AFP-M1 (Rev. 0)

| Class: 9. Fans

Description : EAST MOTOR DRIV AUX FEEDWATER PUMP ROOM EXHAUST FAN

Building : TURBINE

Floor El. : 591.00

Room, Row/Col : E MOTOR DRIV
AUX FDWTR PUMP RM, IN THE
SW CORNER OF THE RM, 10' SW
OF E MDAFWP, ON THE W WALL,
12' ABOVE THE FLR.

Manufacturer, Model, Etc. : JOY MANUFACTURING CO., 10000 FTA3/MIN

SEISMIC CAPACITY VS DEMAND

1. Elevation where equipment receives seismic input 591.00
2. Elevation of seismic input below about 40' from grade (grade = 608.00) Yes
3. Equipment has fundamental frequency above about 8 Hz (est. frequency = 10.00) Yes
4. Capacity based on: 1.00 * Bounding Spectrum .
5, Demand based on: 1.00 * Design Basis Ground Response Spectrum

0.800 /

G B 1”'- ————— ) N
Loa| N
0.0907"1—|||l 1 [ | | {
0.50 : LOG Hz . 33.00 .
' Capacity ..... Demand ’
File - Record

Capacity C\GIP\GIP\spectra.des Label|Bounding Spectrum
Demand 1 C:\GIP\PROJ0035\spectra.des BUILDING|Ground|ELEVATION|608]BROADEN
Demand 2 C:\GIP\PROJ0035\spectra.des BUILDING|Ground|ELEVATION|608|BROADEN

Does capacity exceed demand?



D.C. COOK Unit 1 GIP Rev 2, Corrected, 2/14/92

SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 2 of 3

ID : 1-HV-AFP-M1 ( Rev. 0) | Class: 9. Fans

Description : EAST MOTOR DRIV AUX FEEDWATER PUMP ROOM EXHAUST FAN

[

Building : TURBINE Floor El. : 531.00 Room, Row/Col : E MOTOR DRIV

12' ABOVE THE FLR.

AUX FDWTR PUMP RM, IN THE
SW CORNER OF THE RM, 10' SW
OF E MDAFWP, ON THE W WALL,

Manufacturer, Model, Etc. : JOY MANUFACTURING COQ., 10000 FTA3/MIN

CAVEATS - BOUNDING SPECTRUM

FAN/BS Caveat 1 - Earthquake Experience Equipment Class. Yes

FAN/BS Caveat 2 - Drive Motor and Fan Mounted on Common Base. Yes

FAN/BS Caveat 3 - Long Shafts Supported at Fan and at Motor. Yes

FAN/BS Caveat 4 - No Possibility of Excessive Duct Distortion Causing Binding or Misalignment Yes
of Fan,

FAN/BS Caveat 5 - Base Vibration Isolation System Checked. N/A

FAN/BS Caveat 6 - Sufficient Slack and Flexibility of Attached Lines. Yes

FAN/BS Caveat 7 - Adequate Anchorage. Yes

FAN/BS Caveat 8 - No Other Concerns 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 characteristics have been determined (mass, CG, natural freq., Yes
damping, center of rotation).

3. The lype of anchorage is covered by the GIP. Yes

4, The adequacy of the anchorage installation has been evaluated (weld quality and length, nuts Yes
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
cracking.

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 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., Yes

11. The anchorage capacily exceeds the demand. Yes

Are anchorage requirements met? Yes




D.C. COOK Unit 1 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 3 of 3
ID : 1-HV-AFP-M1 ( Rev. 0) | Class : 9. Fans
Description : EAST MOTOR DRIV AUX FEEDWATER PUMP ROOM EXHAUST FAN
Building : TURBINE Floor El. : §91.00 Room, Row/Col : E MOTOR DRIV

AUX FDOWTR PUMP RM, IN THE
SW CORNER OF THE RM, 10' SW
OF E MDAFWP, ON THE W WALL,
12' ABOVE THE FLR.

Manufacturer, Model, Etc. : JOY MANUFACTURING CO., 10000 FTA3/MIN

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. 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
S U (% D Yes
COMMENTS

G SRT: Gary Thomas, Gunnar Harstead and Harry Young on 10/20/93.
Anchorage: .
Fan mounted to embedded plate structure with at feast 16 steel to steel bolts at least 1/2" in diameter.
Weight of fan 500 Ibs.

No anchorage calculation required for a fan of this s:ize with this robust anchorage. Therefore anchorage is OK
based on SRT judgement and inspection. ’

Interaction: .
Insulated pipe running outside the room the fan services could impact the outside screen of the fan. Pipe well
insulated and will cushion the impact, therefore the SRT judged this as non-damaging.

Photo: Fan mounted outside the room with the damper on the inside, therefore could not get a good picture of fan.

Evaluated by: Date:

3\;.‘\..-,.3 S5 d*}a olelss
%/w% A oy T ¢/os/or
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Anchorage Arrangement Sketch

UNGRLE To TALE ANy DIMENSGoNs BECAUSE OFTHE"LCI"'?)'
pPec (N FRONT of TUE FON MOUNTING . BN SN SEaNG

eEligw THE FAN APPENRS To BE AOEQUATEL] SUPPORTED,

Drawn by: chbyﬂﬁ«ANmn? Date: _ 3~ ®-93
Verified by: NA Date:
‘D Qual./Cert. Inspector
3 . A Q)H]ml,\tm 3-8-93
Reviewed by: _T. ! v\, Date: |

Construction Anchor Review Engineer

Page 1 of 3
Revision 1
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Database: K:SSEL1lB.DBF

Equip ID: 12-HV-ESW-7 Train: 2 Equip Class:9

@wing No.: 12-5148B
ction: HVAC

System: SCREENHOUSE VENTILATION
Equip Desc: UNIT {#1 EAST ESW PUMP ROOM SUPPLY VENTILATION FAN
Building: SCREENHOUSE Room: EAST ESW PUMP ROOM
Elev: 591 Sort: S,R - Notes:
Normal State: Desired State: Power Req’d: Y
Support System Drawing: 1-15033 1-98415
Req’d Suppdrt Comp: 1-PS-D-2B
Safety Related Status: NUCLEAR SR Min/Opt: MIN
Alias No: Power Train: A
Comp Sexrved: EAST ESW PUMP
MFR: BUFFALO FORGE CO
1: 5000 FT*3/MIN
Panel:
Elem. Drawing: 1-98415 1-98721
Wiring Drawing: 1-95103
Power Source: 1-PS-D-2B
Walkdown: F Relay Eval : Y

Comp Type: VENT FAN
Iso Drawing:

Location: IN THE SW CORNER OF THE ROOM, 15’ SE OF EAST ESW PP, 13°
ABOVE THE FLOOR.

n ‘
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D.C. COOK Unit 1
SCREENING EVALUATION WORK SHEET (SEWS) *

GIP Rev 2, Corrected, 2/14/92
Stlatus: Yes
Sheet 1 of 11

ID : 12-HV-ESW-7 (Rev. 0) | Class : 9. Fans

Description : UNIT #1 EAST ESW PUMP ROOM SUPPLY VENTILATION FAN

Building : SCREENHOUSE Floor El. : 591.00

Room, Row/Col : E ESW PUMP
RM, IN THE SW CORNER OF THE
RM, 15' SE OF E ESW PP, 13'

ABOVE THE FLR.
Manufacturer, Model, Etc. : BUFFALO FORGE CO., 5000 FTA3/MIN
SEISMIC CAPACITY VS DEMAND
1. Elevation where equipment receives seismic input . 587.00
2. Elevation of seismic input below about 40' from grade (grade = 608.00) N/A
3. Equipment has fundamental frequency above about 8 Hz (est. frequency = 10.00) N/A
4. Capacity based on: 1.50 * Bounding Spectrum
5. Demand based on: 1.00 * Realistic Median-Centered Floor Response Spectra
1.200 ' /
- :. ‘\\‘
G i 'l'l \“\
f: \~\
LOG S
II"
II‘
f e ’/"
0.080[% 425 1y T B N B 1 L
0.50 LOG Hz 50.00
Capacity ..... Demand
File Record
Capacity C:\GIP\GIP\spectra.des Label|Bounding Spectrum
Demand 1 C:\GIP\PROJ003S\spectra.des BUILDING]Auliary| ELEVATION|S87]BROADEN|N
Demand 2 C:\GIP\PROJ0035\speclra.des BUILDING|Auxiliary| ELEVATION|587|BROADENIN
Yes

Does capacity exceed demand?
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D.C. COOK Unit 1 GIP Rev 2, Corrected, 2/14/92

SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes

Sheet 2 of 11
ID : 12-HV-ESW-7 (Rev. 0) | Class : 9. Fans

Description : UNIT #1 EAST ESW PUMP ROOM SUPPLY VENTILATION FAN

Building : SCREENHOUSE Floor El. : 591.00 Room, Row/Col : E ESW PUMP
: RM, IN THE SW CORNER OF THE
RM, 15' SE OF E ESW PP, 13'

ABOVE THE FLR.

Manufacturer, Model, Etc. : BUFFALO FORGE CO., 5000 FTA3/MIN

CAVEATS - BOUNDING SPECTRUM

FAN/BS Caveat 1 - Earthquake Experience Equipment Class. Yes

FAN/BS Caveat 2 - Drive Motor and Fan Mounted on Common Base. Yes

FAN/BS Caveat 3 - Long Shafts Supported at Fan and at Motor. Yes

FAN/BS Caveat 4 - No Possibility of Excessive Duct Distortion Causing Binding or Yes
Misalignment of Fan.

FAN/BS Caveat 5 - Base Vibration Isolation System Checked. N/A

FAN/BS Caveat 6 - Sufficient Slack and Flexibilily of Attached Lines. Yes

FAN/BS Caveat 7 - Adequate Anchorage. Yes

FAN/BS Caveat 8 - No Other Concems 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 characleristics 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 affecling anchorage capacity or margin of safety have been considered: Yes
embedment 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 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 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. Yes

11. The anchorage capacity exceeds the demand. Yes

Are anchorage requirements met? Yes

INTERACTION EFFECTS

1. Soft targets are free from impact by nearby equipment or structures. Yes

2. If the equipment contains sensilive relays, 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 to collapse. Yes

5. No other adverse concerns were found. Yes

Is equipment free of interaction effects? Yes



D.C. COOK Unit 1
SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 3 of 11

ID : 12-HV-ESW-7 (Rev. 0) | Class : 9. Fans

Description : UNIT #1 EAST ESW PUMP ROOM SUPPLY VENTILATION FAN

Building : SCREENHOUSE Floor EL. : 591.00

Room, Row/Col : E ESW PUMP .
RM, IN THE SW CORNER OF THE
RM, 15' SE OF E ESW PP, 13"
ABOVE THE FLR.

Manufacturer, Model, Etc. : BUFFALO FORGE CO., 5000 FTA3/MIN

IS EQUIPMENT SEISMICALLY ADEQUATE?

COMMENTS

SRT: Gary Thomas, Gunnar Harstead and Harry Young on 10/19/93.

Capacity vs Demand:

Component is in Screenhouse building using Auxiliary building Response Spectra for calculation.

Anchorage:

Fan sits on steel platform bolted to the wall on two sides with 2 - 3/4" through bolts on each snde and hung at

opposite corner by a 4x4x3/8" angle.

Calculauon should be rerun. This fan is the limiting analysis fo 12-HV-ESW-1,2,3,4,5 6 7,&8.

Anchorage is adequate. The calculated anchorage safety factor is 32. 8.

Photo: WKk. 2, Tm. 2, Disk 1, Picture 29 Fan; 30 Underside of frame showing two bolts to wall; 31 Top of angle

hanger support for platform,

Evaluated by: %éw
/ 74

Date:

& 72/9f’

7/

A
/m 3 &L

Attachment: Pictures
Attachment: ANCHOR ‘Report







D.C. COOK Unit 1 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes

Sheet 4 of 11

ID: 12-HV-ESW-7 (Rev. 0)

| Class : 9. Fans

Description : UNIT #1 EAST ESW PUMP ROOM SUPPLY VENTILATION FAN

Building : SCREENHOUSE

Floor El. : 591.00 Room, Row/Col : E ESW PUMP
RM, IN THE SW CORNER OF THE
RM, 15' SE OF E ESW PP, 13'
ABOVE THE FLR.

Manufacturer, Model, Etc. : BUFFALO FORGE CO., 5000 FTA3/MIN

PICTURES

N

2843

ey
SR

733
Y

Figure 1: Fan 12-HV-ESW-7 Figure 2: Underside of frame showing {wo bolts to

wall

Figure 3: Top of angle hanger suppori for platform




- D.C. COOK Unit 1
SCREENING EVALUATION WORK SHEET (SEWS)

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

ID : 12-HV-ESW-7 (Rev. 0)

| Class : 9. Fans

Description : UNIT #1 EAST ESW PUMP ROOM SUPPLY VENTILATION FAN

Building : SCREENHOUSE

Floor EL. : 591.00

Room, Row/Col : E ESW PUMP
RM, IN THE SW CORNER OF THE
RM, 15' SE OF E ESW PP, 13'
ABOVE THE FLR.

Manufacturer, Model, Etc. : BUFFALO FORGE CO., 5000 FTA3/MIN

ANCHOR Report

Earthquake :

Response Spectrum : SSE
Frequency : GIP - Flexible
Percent Damping : GIP - 5.00

Spectral Values :

Direction Acceleration (g's)

North - South 0.60

East - West 0.60

Vertical 0.25

Angle (N-S Direction makes with the X Axis) : 0.00

Combination Criteria :’SRSS

Weights :
Number of Weights : 1

No Weight

1 500.00 35.000

23.000 18.000

Forces :

Number of External Forces : 0
Moments :

Number of External Moments : 0
Allowabvles :

Anchor:

Number of Anchar types : 1

Tension Shear

Ultimate Ultimate

Inter Inter Saf

No. Dia Manufact Product

Tension Shear

Coeff Coeff fFact




D.C. COOK Unit 1 GIP Rev 2, Corrected, 2/14/92

SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 6 of 11
ID : 12-HV-ESW-7 (Rev. 0) | Class : 9. Fans
Description : UNIT #1 EAST ESW PUMP ROOM SUPPLY VENTILATION FAN
Building : SCREENHOUSE Floor El. : 591.00 Room, Row/Col : E ESW PUMP

RM, IN THE SW CORNER OF THE
RM, 15' SE OF E ESW PP, 13'

ABQVE THE FLR.

Manufacturer, Model, Etc. : BUFFALO FORGE CO., 5000 FTA3/MIN

1 3/4 Other Grouted In 1500.00 7510.00 1.00 0.30 1.00

Place '
Concrete :
Ultimate Stress : 3500.00 psi.
Reduction Factor : 0.85
Weld :
Allowable Stress : 31200 psi.
Surfaces :
Number of Surfaces : 2
Surface Orientation
Direction Direction Direction
Comp comp Ccomp

No Nx Ny Nz

1 0.000 1.000 0.000

2 1.000 0.000 0.000 "

Anchor Pattern for Surface # 1

R AR &% R S R D O PN R

Anchor Pattern for Surface # 2







D.C. COOK Unit 1
SCREENING EVALUATION WORK SHEET (SEWS)

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

ID : 12-HV-ESW-7 (Rev. 0)

| Class : 9. Fans

Descriplion : UNIT #1 EAST ESW PUMP ROOM SUPPLY VENTILATION FAN

Building : SCREENHOUSE

Floor El. : 591.00

Room, Row/Col : E ESW PUMP
RM, IN THE SW CORNER OF THE
RM, 15' SE OF E ESW PP, 13"
ABOVE THE FLR.

Manufacturer, Model, Etc. : BUFFALO FORGE CO., 5000 FTA3/MIN

-

Legend for Anchar Patterns

Anchor Bolts :

Concrete Lines:

Concrete Points :

ISR SN R Y

Weld Lines ;
Geometry :
Anchor :
Number of Anchors : 4
Anch X Y Z Surf
No. id Coord Coord Coord id
1 1 16.100 46,000 4.000 1
2 1 52.600 46.000 4.000 1
3 1 70.000 41.300 4,000 2
4 1 70.000 4.800 4,000 2

Concrete Lines :







D.C. COOK Unit 1
SCREENING EVALUATION WORK SHEET (SEWS)

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

Sheet 8 of 11

ID : 12-HV-ESW-7 (Rev. 0)

| Class : 9. Fans

Description : UNIT #1 EAST ESW PUMP ROOM SUPPLY VENTILATION FAN

Building : SCREENHOUSE

Floor El.

: 591,00

Room, Row/Col : E ESW PUMP
RM, IN THE SW CORNER OF THE
RM, 15' SE OF E ESW PP, 13’

ABOVE THE FLR.
Manufacturer, Model, Etc. : BUFFALO FORGE CO., 5000 FT*3/MIN
# of elements perline : 1
Number of Concrete Lines : 2
Start Start Start End End End of Line

No X-Coord Y-Coord Z-Coord X-Coord Y-Coord Z-Coord td Width

1 0.000 46.000 4.000 70.000 46.000 4.000 1 3.000

2 70.000 0.000 4.000 70.000 46.000 4.000 2 3.000

Concrete Points :

Number of Concrete Points : 0
Weld Lines :

# of elements perline : 5
Number of Weld Lines : 0

Determination of Reduction Factors :

Reduction Factor Input for Anchor # 1

Adequately Installed : Yes

Embedment Length : ( 7.50 in. Min Reqd. to achieve full capacity) := 7.50 in.

0.00 in.
6.63 in.

Gap at Threaded Anchor :
Edge Distance - Edge 1 :
Crack Size : 0.000 in.
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 : (7.50 in. Min Reqd. to achieve full capacity) := 7.50 in.

Gap at Threaded Anchor: 0.06 in. L
Edge Distance - Edge 1: 6.63 in. ’

Crack Size : 0.000 in.

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







D.C. COOK Unit 1 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 9 of 11
ID : 12-HV-ESW-7 (Rev. 0) | Class : 9. Fans
Description : UNIT #1 EAST ESW PUMP ROOM SUPPLY VENTILATION FAN
Building : SCREENHOUSE Floor EI. : 591.00 Room, Row/Col : E ESW PUMP

RM, IN THE SW CORNER OF THE
RM, 1§' SE OF E ESW PP, 13'
ABOVE THE FLR.

Manufacturer, Model, Etc. : BUFFALO FORGE CO., 5000 FTA3/MIN

Embedment Length : ( 7.50 in. Min Reqd. to achieve full capacity) := 7.50 in.
Gap at Threaded Anchor: 0.13 in.

Edge Distance - Edge 1 : 6.63 in.

Crack Size : 0.000 in.

Essential Relays in Cabinet : No

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

Reduclion Factor Input for Anchor # 4

Adequately Installed : Yes

Embedment Length : ( 7.50 in. Min Reqd. to achieve full capacity) := 7.50 in.
Gap at Threaded Anchor: 0.13in,

Edge Distance - Edge 1 : 6.63 in.

Crack Size : 0.000 in.

Essential Relays in Cabinet : No

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

Reduction Factors Data Current : Yes

Anc Pall/ Pallr/

No Id Vall Vallr RT | RN RL | RG | RS RE RF | RC | RR | RP | RB | RM

1 1 1500.00 N/A 1.00 } .00 ) 1.00} 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

7510.00 N/A 100 | 1.00 | 100 | 1001 1.00{ 1.00 | 100§ 1.00 | 1.00 | 1.00 { 1.00 | 1.00

2 1 1500.00 N/A 1.00 | 1.00 | 1.00 | 1.00 § 1.00 | 1.00 | 1.00 { 1.00 | 100 | 1.00 | 1.00 | 1.00

7510.00 N/A 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

3 1 1500.00 N/A 100 1 1001 100 | 100§ 100 100 | 1001} 100 ] 100 | 100 } 100 } 1.00

7510.00 N/A 1001 100 | 1.00 | 1.00 ] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

4 i 1500.00 N/A 1001 1007 100} 100 | 1.00 ] 1,00 | 1.00 { 1.00 | 1.00 | 1.00 | 1.00 | 1.00

7510.00 N/A 100} 100 | 100 ]| 1001 100 ] 100} 100] 100 ] 100 | 100 } 100 } 1.00

Legend :

N/A = Not Applicable

Pall = Allowable Pull without Reduced Inspection

Vall Allowable Shear without Reduced Inspection

Palir Allowable Pull with Reduced Inspection
Vallr | = Allowable Shear with Reduced Inspection
* = Qutlier

X = Reduction Factor Not Used

RT = Reduction Factor for Type of Anchorage
RN = Reduction Factor for Installation Adequacy
RL = Reduction Factor for Embedment

RG = Reduction Factor for Gap at Anchors

RS = Reduction Factor for Spacing




D.C. COOK Unit 1
SCREENING EVALUATION WORK SHEET (SEWS)

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

ID : 12-HV-ESW-7 (Rev. 0)

| Class : 9. Fans

Description : UNIT #1 EAST ESW PUMP ROOM SUPPLY VENTILATION FAN

@ Building : SCREENHOUSE

Floor El. : 591.00

Room, Row/Col : E ESW PUMP
RM, IN THE SW CORNER OF THE
RM, 15' SE OF E ESW PP, 13'
ABOVE THE FLR.

Manufacturer, Model, Etc. : BUFFALO FORGE CO., 5000 FTA3/MIN
RE = Reduction Factor for Edge Distance

RF = Reduction Factor for Concrete Strength

RC = Reduction Factlor for Concrete Cracks

RR = Reduction Factor for Essential Relays

RP = Reduction Factor for Base Stiffness and Prying Action

RB = Reduction Factor for Base Strength and Load Path

RM = Reduction Faclor for Embed. Steel and Pads

Analysis Results :

Analysis Performed : Yes

Type of Analysis : Regular

Spectral Accelerations (G's)

No N-S E-W Verical Safety Factor
1 0.600 0.240 0,100 44.553
G 2 -0.600 -0.240 -0.100 59.948
3 -0.600 0.240 0.100 77.054
4 0.600 -0.240 -0.100 50.897
5 0.600 -0.240 0.100 48.716
6 -0.600 0.240 -0.100 59.565
7 0.600 0.240 -0.100 49.641
8 -0.600 -0.240 0.100 106.184
9 0.240 0.600 0.100 31.796
10 -0.240 -0.600 -0.100 53.068
11 0.240 -0.600 0.100 91.151
12 -0.240 0,600 -0.100 32.444
13 -0.240 0.600 0.100 33.585
- 14 0.240 -0.600 -0.100 56.103
15 0.240 0.600 -0.100 33.321
16 -0.240 -0.600 0.100 87.648
17 0.240 0.240 0.250 56.453
18 -0.240 -0.240 -0.250 59.642
19 0.240 0.240 -0.250 76.162
20 -0.240 -0.240 0.250 205.015
21 -0.240 0.240 0.250 67.138
22 | » 0.240 -0.240 -0.250 67.333
23 0.240 -0.240 0.250 76.365
24 -0.240 0.240 -0.250 59.986

0 Minimum Safely Faclor: 31.796




D.C. COOK Unit 1 GIP Rev 2, Corrected, 2/14/92

SCREENING EVALUATION WORK SHEET (SEWS) Stalus: Yes
Sheet 11 of 11
ID: 12-HV-ESW-7 (Rev. 0) | Class : 9. Fans
Description : UNIT #1 EAST ESW PUMP ROOM SUPPLY VENTILATION FAN
Building : SCREENHOUSE Floor El. : §91.00 Room, Row/Col : E ESW PUMP

RM, IN THE SW CORNER OF THE
RM, 15' SE OF E ESW PP, 13'
ABOVE THE FLR.

Manufacturer, Model, Etc. : BUFFALO FORGE CO., 5000 FTA3/MIN

The Anchorage Capacity is  31.796 times greater than the Demand




Cook HMuclear Plapnt

SQUG Pro-Walkdowvn Anchor Inspection Summary Sheot

Componant No. [2-HV-ESW-]

SQUG Discrepancy

Class Cf

Any particular area the Seismic Raview Team should pay axtra attention to?

Yes __  No

Anchor Type

Anchor Diameter

Anchor Spacing

Anchor Number

Anchor Embedmant

Anchor Edge Distance
Anchor Gap

Anchor Thread Engagemont
Anchor Grip ’
Anchor Angularity
Concrate Grack

Others (describe briafly)

Resign Basis Discrapancy

(1f yes, check {tems that apply.)

Remarkg

If there {s concern for Design Basis Discrepancy, circle the applicable

{tem and explain.

¢

1. Hardware Maintenance Type Discrepancy

2, Drawing Update Type

3. Significant Operability/Design Basis Discrepancy

4, Others

GCond{ition:

Actiong Takan:
NoNE

Discrepancy

Preparaed By T@W\W,

Date _S-21-943
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*%12 CHP 5021.CCD.019

i , ( “TACHMENT NO. 1
ANCHOR INSPECTION DATA SHEET
@ QNE SexeenpVovge . ESW Qumt RKRoom
Unit # . Bldg. Location
12.- 56827 [2- AV-ESW-T
Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch

0
2 Y
S %
o cmm————- . 7

=4

-

£
8
29,
3

; 5‘.-%’55 ;l;gaau Dok

JOX

- —— . e W e S e o Ge e e e S8 S e Bm ae e

»
1

e .
[ S————————

Lo e
!
A0 T .
INDIANA MICHIGAN POWER
SITE DESIGH CONTROLLED
Y/IORKING COPY
ELEV  VIEW LKl WEST Jul 131993
LERK . O (amGW\’\\om

Drawn by: - @M Date: %// Z/i K

Verified by< /. pate: _ 4//9/73
Qual./Cext. Inspector

“ Reviewed by: T QY‘\MM Date: _ ©721-93

Construction AAChor Review Engineer

Page 1 of 3
Revision 1



: i
t * 42 CHP 5021.CCD.019
ATTACHMENT NO. 1

ANCHOR_INSPECTION DATA SHEET
ONE L _Desee A PoosE EE@W?mDme

Unit #§ Bldg. Locatioh
/8- 5682-7 _[2- HV-ES\-7
Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch
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{ . #..2 CHP 5021.cCCD. 019

ATTACHMENT NO. 1

ANCHOR TINSPECTION DATA SHEET

ONE Scree/vﬁ’ouse E. £svw Pump Rpon
Unit # Bldg. Location
12- 5682~ [Q-Hv= ESW/-1
Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch
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INDIANA MICHIGAN POWER
SITE DESIGN CONTROLLED
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JUL 131993
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Date: ‘f//z;/?"(

. Drawn by: v =
Verified b pate: __‘Y//9/93
@ . Qual./Cert. Inspector
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Equipment No.:

( 12 CHP 5021.CCD.019
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

12-HV-Esw=1

Dwg No.:: 12-$S(82-
Anchor type: THRu- Boltt pia: A" & Dwg No.:
Tightness established by: O "Snug Fit" 0 Torque
Torque Wrench No.: A Cal. Due Date: A
Tightness verified? 0O Yes 0 No AVA Date: AA
construction ARL
Equipment base flexible? 0O Yes B.No - . Date: _4-%-42
Constructidn ARE
SICAYIL, CHARA STICS
Bolt ID A B < D) Comments
Gaps O.. " Y VQ"
Anchor - . ' “
length 22.5 |22.5" | 22.57| 22.5
Protrudin - . v *
length 9| 1% 1% | 2| 272
Embedment §va 5 X v
o o 1/« "
Sg}_; 34 T | BT %
Concrete
condition ok | ok oK. ok
_Edge VA NA | NA | A
distance :
Anchor " ‘ ” ' «“ ¢ o 'i;é'.o"ésl' Sl&"é‘é’N‘?R‘O‘!‘.‘L‘E‘D‘
spacing 3 0% ]| 30/} 3-0"| 30 WORI(ING COPY
Anchor * P o ° G .'UL 1 3 1993
anqularity o 2 o S
Thread ok. ol | ok ok cLeh T @[\.’;O«M."&am,__
engagement T ?
Comments: _-¥ AT BBl toslaRizy NoT BPPULABLE . T-pvonyg v-21.43

Harchor g

LD

&AD

L3

RC"‘“—'C_C—” T”é- 6”:&“;«49‘

and WA

Anchos D" —HE Gtz s

RBET RSN THE W shaR S d The S '[— ChanyneEL

Reviewed by:

Verified by:

/8/0&/«7%:

Date: 9("24‘?3

Qual./Cert.

T. OModann,

Inspector

Date: S-2\-93

Construction ARE
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Equipment No.:

Embedded Steel Dwg. No.:

"12 CHP 5021.CCD.0OL19
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

12- HV- £Sw=7

N &

PHYSICAL CHARACTERISTICS

Dwg No.: 2-5682-7

Weld ID Wi Who | Wa Iwg [we | we wo | W Weld Type Codes
Type / / / [ / / / [ 1 = Fillet
Size w1 L0 Y/ 70 I/ I/l /8 B/ T8 2 = Plug/slot
Length 1% 1% 13k 1% | 10 1% 1% | 1% g
3 = Groove
Cracks Yes Yes Yes Yes Yes Yes Yes Yes
Ty («ir=3) B> | DD
Lack of Yes Yes Yes Yes Yes Yes Yes Yes
Penetration | ¥® a2 n§ D>
Porosity Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
| B> > : . @D |
INOIANA MICHIGAN POWER
SITE DESIGN COMTROLLED
WORKING COPY
JUL 131993
ek T2 ON0avha o
/ —
Equipment base flexible: O Yes ® No © Date: §-2!-93

Reviewed by:

T- Om

’
Construction Are

Date: ©-21-93

Verified by:

zg?structlon chor Review knglineer

pate: ¥-A6-493

gual./Cexct.

Inpsector
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Revision 1



{

ANCHOR_INSPECTION DATA SHEET

Qqulpment No.: [Z-HV-E35\JT
Embedded Steel Dwg. No.:

N
PHYSTCAL CHARACTERISTICS

ATTACHMENT NO.

12 CHP 5021.CCD. 019
L

Dwg No.: [2-S687-7

Weld ID \Jj Vﬁ? wﬁ ‘W:' V?‘ yf“ \Tﬁr kf@ Weld Type Codes
Type .
. s - m - P - -1l L = Fillet
size 3 | 2G| 3 M 3/ G ¥ 2 = Plug/siot
.e v ” o " o) o ’” ] o o4 = (o)
Length | 73 ! / 172 127 | | 2. | %4 g
Cracks Yes | Yes | Yes | Yes Yes | Yes Yes Yes 3 = Groove
I |0 D
Lack of Yes Yes Yes Yes Yes Yes’ Yes Yes
Penetration | » |NH3 |
Porosit Yes Yes Yes Yes Yes [ Yes S
Y. > |5 | &> | § % ~ D)
INGIANA MICHIGAN POWELR
SITE DESIGN CONTROLLEDR
WCRKING CCPY
JUL 131993
SLFRK__ [ QW\CW\N\M
i J
Equipment base flexible: 0O Yes @& No T- Om Date: 4-21-93
Construction Are
Reviewed by: T._Ompndony, Date: _5-2t-92
Cconstruction Anchor Review Engineer
Verified by: nghkt-7§§%ﬁk:> pate: _94-24-93
Qual./Cert. Inpsector
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( ‘ 12 CHP 5021.CCD.019
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET
quipment No.: _/Z2- AV - £s\W/-T7 _ Dwg No.: /2-568z-7

Embedded Steel Dwg. No.: N &
PHYSTCAL CHARACTERISTICS

Weld ID Wiz Wis | \Wig Wio | Way Wezl Wesl Wyl woyg @ e Codes
Type 3 / 3 3 [ 3 3 / .
Size %@ - ‘ = 2 = plu /Slot
Length UL e% 3T | LW 3] 3T | b 3=06 ;
N = Groove
Cracks s Yes | Yes s s s Yes
& |as a9 |85 | (o | Ney | 48

Lack of Yes | Yes | Yes | Yes s s s | Yes
Penetration |®® an ﬂ% o) & &) ‘%\ <N
Porosity Y es | Yes | X Yes | Yes. s | ¥es
Y888 (a0 ST (&8 oS las | S
INDIANA 'YCHIGA; W
" SITE DESIGN co}‘«}'a'é‘iﬁég
WORKING COPY
JUL 131993
715RK.II@.m@'.Vl/\_<VM}o..j
Equipment base flexible: 0 Yes ® No T 9Miwhanm,  Date: 4-?-93

construction Arxe
Reviewed by: Date: 9-21-92

T E“.Maxyq,
constructlion Anchor Review Engineer
Verified by: )%’_/ﬁt Date: _Y¥-26-73
$ Qual./Cexrt. Inpsector
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12 CHP 5021.CCD. 019
ATTACHMENT NO. 1

-

ANCHOR_INSPECTION DATA SHEET

quipment No.: [2~HY = FSw=T Dwg No.: [2-863J2-7
Embedded Steel Dwg. No.: W 12-3v89
PHYSTCAL CHARACTERISTICS
Weld ID Ug u/_: u/’zw v/zzr: \%ﬂ ‘fw\ V\b‘ Weld Type Codes
Type ft .
» -~ o t " 1 = Flllet
Size Yo M S Loy " 2 = Plua/Slot
a ’” P e " o 4 u
Length 3 3 L%l 3 2% 7% ¢ l o g/Slo
= Gr
Cracks Yes | Yes | Yes | Yes | Yes | Yes ﬁes Yes oove
(¢X 7] D o favie) N> (€ o) No
Lack of Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
Penetration | ¥o o |3 Mo  lam fixie)) 5N | No
Porosity égs Yes | Yes | Yes | Yes | Yes | Yes | Yes
¥ |a> | (& | .| ¥ | No
X DENOTES AN All ARouyD WELDD,

INDIANA MICHIGAN POVER
SITE DESIGH CONTROLLED
WORKING COPY

JUL 131993

crerk QYH&MMJ_
)

Equipment base flexible: 0O Yes B~No Date: 4-U-923

T o,
constructlion Are
Reviewed by: T %“"""W"m Date: S-24-93

) yd
Construction Anpchor Review Engineer

Verified by: Date: _¥-26-93

Qual./Cert. InpSector
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N . 2 SHP 5050 NDE.008
S & -A-DEPARTMEN1 ATTACHMENT NO. 1

CONTROLLED DOCUMENT
COPY NO. 3-/

ULTRASONIC TEST REPORT

0 JOB ORDER NO.: ""/4 REPORT DATE: &/-/-53 REQUEST NO. /4
IDENTIFICATION TECHNIQUE
Unit /7,5 Test Unit/ S/NAB USKIS Rc-4ws
Component /2 - £~ 3 (1) ~£LSiJ - 7 Freq./Diameter s, 4, 257"
1tem Aaclors Reference Standard /MR -3 7
Material % Couplant/Batch No./}/[ﬁ;‘.;,e/ 77" Fo5s

Other 5-7' IS
&

W -

TEST DATA/REMARKS

/4{111/.”[" /c’/'ﬂ':/;{ P/A- 7l’6
‘ FA 7
A 225 [
B 22.57"
& 22 57"
JA 22, 5"

ﬁ.

PERFORMED BY: ./ﬁ.,// 7 LEVEL: “ZZ— DATE: 4-/-< 3
w REVIEWED BY: ny/j"—/ : //d;;w LEVEL: “Z _ DATE : 4//// 93

FORM NO. 12 SHP 5050 NDE.008-1 Page 1 of 1
Revision O




Equip ID: 1-AFW Train: 2 Equip Class: 14

Drawing No.: 1-12035

iction: 120 VAC SYSTEM
@stem: 120/208V MISC. SAFTEY RELATED POWER DISTRIBUTION
Equip Desc: POW&R PANEL
Building: AUXILIARY Room: CD EMERGENCY DIESEL GENERATOR ROOM
Elev: 587 Sort: S,_ Notes:
Normal State: Desired State: Power Req'd:
Support System Drawing:
Req'd Support Comp:
Safety Related Status: NUCLEAR SR Min/Opt: MIN
Alias No: Power Train: A
Comp Served:
Mfr: POWER ELECTRIC INC.
Model:

"lFiFl: ’ |
Elem. Drawing: 1-98215 ' .

Wiring Drawing: 1-95022

Power Source: 1-ABD-C-2A
Walkdown: F Relay Eval : N
Comp Type: DISTRIQUTION PANEL
ISO Drawing:

Location: 10 FEET NW OF CD EMERGENCY DIESEL GENERATOR
#1-OME-150-CD, ON THE NORTH WALL



DC Cook Unit 1
SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 10f 3

10: 1-AFW(Rev. 0)

| Class : 14. Distribution Panels

Description : POWER PANEL

Building : AUXILIARY Floor El. : $87.00

Room, Row/Col : CD EDG RM, 10
FEET NW OF CD EMERGENCY
DIESEL GENERATOR #1-OME-
150-CD, ON THE N WALL

Manufacturer, Mode!, Etc. : POWELL ELECTRIC INC.

SEISMIC CAPACITY VS DEMAND

587.00

1. Elevation where equipment receives seismic input
2. Elevation of seismic input below about 40' from grade (grade = 608. 00) Yes
3. Equipment has fundamental frequency above about 8 Hz (est. frequency =) SRT
4, Capacity based on: 1.00 * Bounding Spectrum
5. Demand based on: 1.00 * Design Basis Ground Response Spectrum
8.800 /
G B " s - T - ‘\ ~
LOG .
d /'
0.0907’_‘]|||| ] 1 A S T T I L 1
i 0.50 LOG Hz . 33.00
. ___Capacity ..... Demand
File Record
Capacity C: \GlP\GlP\spectra des .| Label]Bounding Spectrum ‘
Demand 1 C:\GIP\PROJ003 1\spectra.des BUILDING|Ground|ELEVATION|608|BROADEN|N
Demand 2 C:\GIP\PROJ0D3 1\spectra.des -BUILDING|Ground|ELEVATION|608|BROADEN|N

Does capacity exceed demand?




DC Cook Unit 1 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes .

Sheet 2 of 3

ID: 1-AFW (Rev. 0) | Class : 14. Distribution Panels

Description : POWER PANEL

Building : AUXILIARY Floor EL. : 687.00 Room, Row/Co! : CD EDG RM, 10

‘ FEET NW OF CD EMERGENCY

DIESEL GENERATOR #1-OME-
150-CD, ON THE N WALL

Manufacturer, Model, Etc. : POWELL ELECTRIC INC,

CAVEATS - BOUNDING SPECTRUM

DP/BS Caveat | - Earthquake Experience Equipment Class. Yes
DP/BS Caveat 2 - Contains only Circuit Breakers and Switches. Yes
DP/BS Caveat 3 - Doors Secured. Yes
DP/BS Caveat 4 - Adjacent Cabinets Bolted Together. N/A
DP/BS Caveat 5 - General Configuration Similar to NEMA Standards. Yes
DP/BS Caveat 6 - Adequate Anchorage, - Yes
DP/BS Caveat 7 - Potential Chatler of Essential Relays Evaluated. N/A
DP/BS Caveat 8 - No Other Concerns. 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 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, nuts Yes
and washers, expansion anchor fightness, 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
cracking.

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 actxon on anchors has been . Yes
considered.

9. The strength of the equlpment 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 capacily exceeds the demand. Yes

Are anchorage requirements met? Yes




DC Cook Unit 1 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes '
.| Sheet 3 of 3

1D 1-AFW(Rev. 0) | Class : 14. Distribution Panels

Description : POWER PANEL

Building : AUXILIARY Floor EL ; 587.00 . Room, Row/Col : CD EDG RM, 10

: FEET NW OF CD EMERGENCY :

DIESEL GENERATOR #1-OME- |
150-CD, ON THE N WALL ‘

Manufacturer, Model, Etc. : POWELL ELECTRIC INC.

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. 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
S EQUIPMENT SEISMICALLY ADEQUATE Yes
COMMENTS

SRT: George Gary Thomas (S&A) and Tom Huang (AEP) on 10/7/1993

Ref. 1: Anchor Inspection Data Sheet: Anchorage Arrangement Sheet, 1/21/93,
Ref. 2; Dwg # 1-12035-12 (internal components dwg).

Capacity:
BSCav.2: Verified by walkdown and Ref. 2.

Anchorage:
Wall mounted panet with dimensions: 36"Hx20"Wx6"Deep. Anchorage was not accessible.

Panel estimated to weigh less than 50 Ibs. Tug tested by G. Thomas to at least 100 Ibs, OK; therefore no explicit
anchorage evaluation necessary.
4

Evaluated by: Date:

?\%,LBS 31& ll/Zw/es
~J CL»- %Mq .'/—f;/f-/’l’




(’ ( 12 CHP 5021.CCD.019
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

v l lqux CD Eme hECEL .
Unit % Bldg. Location
NA_ _1-AFW
Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch

=AW

P3300 unishruh k [-8° 91‘[
unishry N
18" Lowly (TYP) \ Ry

-5

Cawel 1482 et

c.uvsch_gw\ i

unisle

4 = 3 ma—wﬁm-:@m T’Z’.nrna

Screws wfwashers WHICH . T
: INDIAHA SUCHIGAN POWER
Covneck unistrul W wall SITE DESIGN COMTROLLED

{ Tre) : VVORXING COPY

APR 0 8 1993

ELEV.  VIEW ka:ﬁb Ao TN

LERK T'%me
J

>
Y

Dz.:awn by: %/@Zj Date: _/~/7=9>

Verified by/_dég%_r/ﬁ,«,‘ pate: -/~ 23
ual./Cert. Inspector

Reviewed by: T QVY)MWW\, Date: - 21~93

Construction Arichor Review Engineer

Page 1L of 3
Revision 1




~emle WOr VULL.LLD,0LY

ATTACHMENT NO. 1

Equipment No.:

I-AFw Dwg No.: NA
Anchor type: _SHell Tves Dia: _z _Screws Dwg No.:
Tightness established by:.B "Snug Fit" O Torque ’
NRE 01<21-93
Torque Wrench No.: /¥A4 Cal. Due Date: 4&%
Tightness verified? Yes 0O No A[/¢7 Date:
ot-2-43 Con;;;yction ARk
Equipment base flexible? 0O Yes No T Date: _Ol-21-9-=
P §( onstructiory ARE
ICAY, CHARACTERISTIC
Bolt ID A 6 | o 9 Comments |
' ” re o rad EE
Gaps /3 2 o o o ii
Anchor . ' i
length * * * * !
Protruding ' . /. "1 s4A"
length 5/8 S 7% /8 i
4
Embedment )( % N % i
1
Bolt 1 Y v o . - i
grip % Ja /@ Yo i
i
Concrete i
condition ok ok | ok | ok ;
 Edge Va | T | Y |
distance 7 ' . i
“ ]
: ’ |
Anchor (24 LA . ¢ g
| spacing /%5 /-5 /-8 1 =S ;
Anchor . !
anqularity o’ o’ 0° o’ I
Thread Mok * % W & | koA .
engagement |
L - _ i
Comments: _®%  Aachols, Ve Secew and  aRe  un dble Yo be U.T
Archot AT HAg Hre” fhp Qedwcen [fockuvsdsher And Seceer WNeand,
AN unpble 70 CMeck  Theeod  FEaLLIEVE

Snuer Eoxy Coduh tlor [(Re DowteE.  Dane.

Verified by: e M’)A-A/\—_

Qual./Cert. Inspector
Reviewed by: _{- (aYY]MMmA e TIRTYTEY

Construction ARE |

3 AONTAOLLED
H

MNENLSCI
i 0 T wes anba
.

o LIACc ESsAR AT Y

pate: o2 /3

1-21-92

Date:

jsth T
"

1
i
! Page 2 of 3
. Revision 1
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Database: K:SSEL2C.DBF
Equip ID: 2-BATT-AB Train: 1 Equip Class:15
@wing No.: 2-12003
nction: 250 VDC SYSTEM

System: 250VDC DISTRIBUTION

Equip Desc: PLANT BATTERY AB

Building: AUXILIARY Room: AB BATTERY EQUIPMENT AREA
Elev: 609 Sort: S,R Notes:

Normal State: Desired State: Power.Req'd:
Support System Drawing: 2-98055, 2-12003 .

Req'd Support Comp: )

Safety Related Status: NUCLEAR SR Min/Opt: MIN
Alias No: Power Train: B

Conmp Served:

.MFR: C & D BATTERIES

@l: LC=-25

Panel: 2—BC-AB
i Elem. Drawing: 2-98055

Wiring Dfawing: 2-91012, 2-91301

Power Source: 2-TDAB-5

Walkdown: C Relay Eval : Y , 2

«

Comp Type: BATTERY, *RHR WALKDOWN COMPONENT
Iso. Drawing:

Location: IN THE CENTER OF THE ROOM, 3 FEET NORTH OF THE ENTRANCE
DOOR )




D. C. Cook Unit 2
Screening Evaluation Worksheet (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: No
Sheet 1 0f 6

ID: 2-BATT-AB ( Rev. 0) | Class : 15. Batteries on Racks

Description : PLANT BATTERY AB

Building : AUXILIARY Floor El. : 609.00 Room, Row/Col : AB BATTERY
EQUIP AREA - IN THE CENTER

OF THE ROOM, 3 FEET NORTH

OF THE ENTRANCE DOOR
Manufacturer, Model, Etc.: C&D Power Systems LC-25 Cells
SEISMIC CAPACITY VS DEMAND
1. Elevation where equipment receives seismic input 609.00
2. Elevation of seismic input below about 40' from grade (grade = 608.00) Yes
3. Equipment has fundamental frequency above about 8 Hz (est. frequency = 8.00) SRT
4. Capacity based on: 1.00 * Bounding Spectrum
5, Demand based on: 1.00 * Design Basis Ground Response Spectrum
0.850
G|
LIN B ‘.' ............... “mg
0.000 ! 1 ] ] T T I I
1.00 LOG Hz 33.00
Capacity ..... Demand
File - Record
Capacity HAGIP\GIP\spectra.des LabellBounding Spectrum .
Demand 1 H:GIPWPROJ0058\specira.des BUILDING|Ground Spectrum|ELEVATION[|BROADEN] -
Demand 2 H:\GIP\PROJ0058\spectra.des BUILDING|Ground Spectrum|ELEVATION||BROADEN

Does capacity exceed demand?

B







I3

D. C. Cook Unit 2 GIP Rev 2, Corrected, 2/14792
Screening Evaluation Worksheet (SEWS) Status: No
Sheet 2 of 6
1D: 2-BATT-AB (Rev. 0) | Class : 15. Batteries on Racks

Description : PLANT BATTERY AB

Building : AUXILIARY Floor EL : 609.00 Room, Row/Col : AB BATTERY

EQUIP AREA - IN THE CENTER
OF THE ROOM, 3 FEET NORTH

OF THE ENTRANCE DOOR
Manufacturer, Model, Etc.: C&D Power Systems LC-25 Cells
CAVEATS - BOUNDING SPECTRUM
BAT/BS Caveat | - Earthquake Experience Equipment Class. Yes
BAT/BS Caveat 2 - Battery Cell Plates are Lead-Calcium Flat-Plate, Plante, or Manchex Yes
Design.
BAT/BS Caveat 3 - Each Individual Battery Weighs Less Than 450 Pounds. Yes
BAT/BS Caveat 4 - Close-Fitting Spacers between Cells.. Yes
BAT/BS Caveat 5 - Batteries Restrained by Side and End Rails. Yes
BAT/BS Caveat 6 - Battery Racks Have Longitudinal Cross Bracing. Yes
BAT/BS Caveat 7 - Racks Constructed of Wood Evaluated. N/A
BAT/BS Caveat 8 - Batteries Greater Than 10 Years Old Evaluated. ’ No
BAT/BS Caveat 9 - Adequate Anchorage. Yes
BAT/BS Caveat 10 - No Other Concerns. Yes
Is the intent of all the caveats met for Bounding Spectrum? No
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 fength, nuts Yes
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
cracking. '
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 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
Yes

11. The anchorage capacity exceeds the demand.

Are anchorage requirements met?




D. C. Cook Unit 2 GIP Rev 2, Corrected, 2/14/92
Screening Evaluation Worksheet (SEWS) Status: No
Sheet 3 of 6
ID: 2-BATT-AB (Rev. 0) | Class : 15. Batteries on Racks
Description : PLANT BATTERY AB
Building ;: AUXILIARY Floor El. : 609.00 Room, Row/Col : AB BATTERY

EQUIP AREA - IN THE CENTER
OF THE ROOM, 3 FEET NORTH

. OF THE ENTRANCE DOOR
Manufacturer, Model, Etc.: C&D Power Systems LC-25 Cells
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 + NIA
structures.
3. Attached lines have adequate flexibility. Yes
4. Overhead equipment or distribution systems are not likely to collapse. i Yes
5. No other adverse concerns were found. Yes
Is equipment free of interaction effects? ' Yes
IS E SMICALLY ADEQU ' No
COMMENTS

Date: 10/18/93

SRT: Tom Huang (AEP), Steve Anagnostis (S&A), Paul Krugh (AEP), Randy Steele (AEP)

References:

1. Cook Dwgs 12-3476-18, 12-3073A-3, 12-3073D ‘

2. C&D Power Systems Inc Dwgs K-5629-3, M-8654-C, M-8655-C, M-8665-D
3. Anchorage Package

Four substantial welded steel 2-step battery racks well braced in both directions. Two racks house 28 cells each,
and two racks house 30 cells each. Each cell is a C&D Power Systems LC-25. The cells are well secured. Each
rack is anchored with twelve (12) 3/8" anchors.- see references for details.

Frequency > 8 Hz by inspection.

BS Caveat 2. Balteries are C&D lead -calcium flat plate (per label on battery).
BS Caveat.3: Each cell weighs 325 Ibs (Reference 2)
BS Caveat 8: Batteries were installed in 1985. SQUG Action Item 002 was written to address the aging issue.

ANCH Caveat 1: The anchorage package specifies the anchors as unknown 3/8" non-shell type expansion
anchors. The original plant drawings (Ref 1) specify 3/8" J-bolts (90 degrees, 9" embedment), but when the current
battery rack was replaced in 1985, a note was added to the plant drawing that, where necessary due to bolt hole
misalignment in the rack, the original J bolts were to be cut off and replaced with 3/8" Kwik bolts. The current bolts
are exactly where the original plant drawings locate the J bolts, and they look like J-bolts (cut-off threaded end).

ANCH Caveat 2: Per Ref 2, the 28 cell racks weigh 10231 Ibs and the 30 cell racks weigh 10920 Ibs. The cells
are about 90% of the weight and the rack is about 10% of the weight. The attached "Battery Rack Weight
Distribution" shows the geometry.

ANCH Caveat 4, 6: Installation checked per Ref 3.



D. C. Cook Unit 2 GIP Rev 2, Corrected, 2/14/92
Screening Evaluation Worksheet (SEWS) Status: No
Sheet 4 of 6
ID: 2-BATT-AB (Rev. 0) | Class : 15. Batteries on Racks
Description : PLANT BATTERY AB
Building : AUXILIARY Floor El. : 609.00 Room, Row/Col : AB BATTERY

EQUIP AREA - IN THE CENTER
OF THE ROOM, 3 FEET NORTH
OF THE ENTRANCE DOOR

Manufacturer, Model, Etc.: CS;D Power Systems LC-25 Cells

ANCH Caveat 5: In the SRT's judgement, the anchors are the original J bolts. Per GIP Table C.4-1, these have
nominal capacities of 3.74k pullout and and 1.87 kip shear. The pullout capacity is reduced by 0.51 to 1.91 kips
due to the 9" embedment length. No other reductions are required.

Note that if the anchors were 3/8" Kwik bolts (the replacements specified in Ref 1), the nominal capacities would
be 1.46 k pullout and 1.42 kip shear. The pullout capacnty would be reduced by 0.88 to 1 28 Kips due to 3 5 ksi
concrete. No other reductions would be required.”

ANCH Caveat 8: The racks are anchored through a pair of 3/4" thick plates that run along the front and back of
the racks (see references and photos). This confi iguration may produce some prying on the anchors, although the

“plate may be stiff enough relative to the anchors to keep this to a minimum. Per the discussion for ANCH Caveat
11, the pullout load would have to increase by a factor of 6.2 for J-bolts (3.6 for Kwik. bolts) to reach the allowable
limits.

ANCH Caveat 11: The attached "Battery Rack Weight Distribution" shows that the front-to-back overturning
moment for one rack is 55648 in-Ibs. That moment is resisted by six anchors with a moment arm of 30", which
produces a per bolt pullout load of 55648 / 6 / 30 = 309 Ibs. The side-to-side seismic loads will not produce any
significant pullout loads. The shear load is 4586 Ibs for one horizontal direction of input. SRSS'ing the two
horizontal directions and dividing by the number of bolts produces a per bolt shear load of 1.41 x 4586 / 12 = 539
Ibs.

Using the bi-linear shear-tension interaction in GIP Figure C.3-2, the interaction for a J bolt anchor is‘ 309/1910 =
0.16 (Note that the shear is less than 0.3 of the shear allowable). If a 3/8" Kwik bolt were assumed, the interaction
would be 0.7 x (309 / 1280) + (539 / 1420) = 0.55.

Photos: W2T1.11, 12

Evaluated by: /7'@ s T Date: /0/30/F5

/~/\//€ %-— %»«4/, U~15 -1

Attachment: Pictures
Attachment: Battery Rack Weight Distribution






D. C. Cook Unit 2 GIP Rev 2, Corrected, 2/14/92
Screening Evaluation Worksheet (SEWS) Status: No
Sheet § of 6
ID: 2-BATT-AB (Rev. 0) | Class : 15, Batteries on Racks
Description : PLANT BATTERY AB
Building : AUXILIARY Floor El. : 609.00 Room, Row/Col : AB BATTERY

EQUIP AREA - IN THE CENTER
OF THE ROOM, 3 FEET NORTH

OF THE ENTRANCE DOOR
Manufacturer, Model, Etc.: C&D Power Systems LC-25 Cells
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D. C. Cook Unit 2
Screening Evaluation Worksheet (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: No
Sheet 6 of 6

ID: 2-BATT-AB ( Rev. 0) | Class : 15. Batteries on Racks

Description : PLANT BATTERY AB

Building : AUXILIARY Floor El. : 609.00

Room, Row/Col : AB BATTERY
EQUIP AREA - IN THE CENTER
OF THE ROOM, 3 FEET NORTH
OF THE ENTRANCE DOOR

Manufacturer, Model, Etc.. C&D Power Systems LC-25 Cells

B ack Wei istrib

-

[} . 23 —

CG of upper tic

) W x Seh = 2293 1b

W x (1 = 0.4 Sov) = 4358 Ib

22

CG of lower tier

W x Soh = 2293 Ib.

26

8

}‘—4»["x 30 A 1}

. \-BOR Lines—/

7

Base Chennel

= 1/2 rock weight = 5460 los
h= D x 5% FRS © B8 Hz = 0.42g
v=/5x|5x5%FRS@20HZ"0239

Loteral Lood = 2 x 2293 Ib = 4586
Overturning Moment {sum moments obout B) |,

= (2293 x 26) + (2293 x 48) - (4958 x 23)
W x (1 - 0.4 Sav) = 4958 Ib = 55648 in fbs




D. C. Cook Unit 2 GIP Rev 2, Corrected 2/14/92
Outlier Seismic Verification Sheet {OSVS) Sheet 1 of 4

ID : 2-BATT-AB (Rev. 0) | Class : 15. Batteries on Racks

Description : PLANT BATTERY AB

Building : AUXILIARY Floor El. : 609.00 Room, Row/Col : AB BATTERY

@ EQUIP AREA - IN THE CENTER OF

THE ROOM, 3 FEET NORTH OF
THE ENTRANCE DOOR

. OUTL ISSUE DEFINITION - Mec ical and Electrical Equipme

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

Capacity vs. Demand
Caveats X
Anchorage

| Seismic Interaction
.| Other

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

| The battery rack is an outlier due to BAT/BS Caveat 8 - Batteries Greater Than 10 Years Old. |

2.P D D OF QUTLIE OLUTION (Optional)

E a. Defined proposed method(s) for resolving outlier.

The attached "Position Paper on the Replacement of the Safety Related Batteries at the Donald C.
Cook Nuclear Plant” (R. J. Roman May 10, 1993) states that AEPSC has committed to adopting
§ the replacement criteria stated in ANSI/IEEE Std 450-1987. AEPSC's position is that thts
commitment resolves the outlier. '

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

'

3. COMMENTS

4. CE CATION;

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:

ot

Approved by: y "/7/‘ Date: /01/-30,/ e
. ,\V/ @A/‘_ 764(.."_// » //""/}> _f-y—'

m Attachment: Position Paper on the Replacement of Saf Related Batteries




SQUG YERIFICATION AND WALKDOWN

ACTION ITEM FORM
SQUG Action Item # 0@ - Page 1 of 1
SQUG System: 250v DC Unit 12
Equipment 1/2-Ban-AB, CD and N Trn Equipment Description: 4
Idendficr No.:
iquipmcnt Class: 15 250v Batteries

R e ——
SQUG Action Item Description:
Since there is no commitment to replace batteries every 10 years and some of the battery cells wil be

greater than 10 years old by the time of the SQUG submittal (oldest cells are from June "84), batteries
will be made outliers.

References: Inidated by:I. Huang/S. Anagnosts/P. Krugh
Date: 10/21/93
SQUG Action Item Classification Priority
X SQUG Outlier : a Condition Report
x O  Potendal Problem x 45 days
O Compledon Item ‘ a Action Request
a Recommendation g No Action
Action Request #: _ Condition Report #:
(if applicable) (if applicable)

SOUG Action Item Evaluation/ Resolution:Battexies are qualified for a 20 year
life based on IEEE 344-1975 seismic testing of artificially
aged batteries which are equivalent in configuration, design
and materials to the installed batteries. The LC-25 and LC-33
batteries are qualified based on testing of aged LC-2S
batteries. The 3DCU-9 batteries are qualified based on testing
of aged 3DCU-5, 3DCU~7 and DCU-17 batteries.

Closure References: C&D Test Reports QR2-28441-1 and QR2-45352-1
Memo from Graham Walker to Ron Roman dated 2-26-:94”

Classified/ Priositized By: G.P. Arent Date: 017 14/94
Assipned To: J. Jeffrey q« . E&Z Z~47- Y Date: 03/ 18/94
Reviewed By: Datc: Reviewed By: Date:

SRT Mcmber SRT Member

— L e————— e ]
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Memorandum
CHARTRR POWZR BYBTEMS, INC. ‘ Plymoutth Meatlng, Pernsylyanta
{
. l
DATE: 18 Fobruary 1894 l
TO: Ron Roman :
American Electric Power Sorvice Corp.i P
FROM: Graham Walker i . !
C&0 Charter Powsr Systems, Inc, g _-
SUBJECT: D.C. Cook Nuclaar Plant R T ST

Traln N, 250 Volt Satety Rolatad Battery T '
Salzmic and Uife Qualification |

]

t

I
In responso to your 18 Feb 94 mamo, our flles indicate the following;
~ |
1. The Traln N batterigs ware originally purchased In May 1879 under .
P.Q. No. 08878-821-8, as the Traln C Auxifiary Feadwater System battaries.

2. Tho ariginal Technical Specification, DCCEE-1=83-QCN, Rev. 2, 1 May 1978,
requirad only seismic qualification,

3. The C&D Seismic Quallfication Report submitiad for these battares and racks -
ls No. VL7610-02, Rev. 2, datod 16 July 1976.: All documentation at that time |
was submitted the AEPSC officas In New York City.

]

4. Tho 3DCU-G has a 20 qualified life at a 77F annual average oparating i
tompsrature. Qualification is by equivalance of configuration, dasign and o
materlals ta praviously testad 3DCU-5, 3DCU-7 and OCU-17 models which -l
ware 20 ysara ariificially aged in accordance with IEEE-636 prior to selsmic i
testing. The [EEE-344 saismic qualification tasting these calls experiencad
anvalopes tha D.C. Cook floor response spoactrum. The reports for thase |
qualification tests are located at C3D Headquarters [n Plymouth Meeting, PA, !
.and are avallable for raview.

I you have any quastions, please call me.

Sincarsly,

Goathrn, (Dsteon__

Graham Walkor :
Managar, Applications Engineering i

i
!
i

.
.i

T0TAL P.03
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May 10, 1993

Pozition Paper on the Roplacement of the Safoty Rolated Batteriss at the
Donald C. Cook Ruclear Plant

R.J. Roman/D.R’./'SmLth " N&::&*" ‘:&“"1 C

</ ?0~‘&u~;&w1 \} Wit .
1) a.a,lEﬁQ?fa 14) O-GSandby iy - =y
2)l EEaRitapateick KT oL S/u/5¢
3) WSl i fy

Based on a reviow of the surveillance reports, history, and maintenance
records/trand chartg for the 2AB battory, the declision has baean madc to
replace this battery during the 1994 Unit 2 refueling outage. The
raoults of similar reviews for the five other safety-~ralated batteries

'has led to the decimion to not replace any of these batteries during tho

upcoming refueling outages. The following discussion addressos the
details of the reviews that led to this dociafon,

AEPSC'a plan had been to roplace the pafaty-ralated batteries at the
Donald C. Cook Nuclear Plant avery- 10 years aven though thoy are .

purchased aos 20 year batteries. This glgg‘ xhich. was nevep tranglataed
W, was developed based on previous premature
£

atteries and high temperatures oxperienced in the
battory rooms. Before the decision was made to adopt this plan, a
atudy was conductad by HVAC showing that it would be less expensive to
roplace the battaeries ¢very ten ycars than to alr condition the battery
rooms. Bagad on this plan alone, the 1AB battary should be replaced in
1995 (sinco Lt was manufacturod in 1985), thae 1CD battery in 1995, the
IN battery in 1999, the 2ZAB battoxy in 1994, the 2CD battery in 1996,
and the 2N in 1998.

Puring the EDSFI, the 10 ycar replacemant plan camo into question during
a raview of the original battary sizing calculations. After lengthy
discusoions betwoan the inspactor and Mr. Roman, AEPSC committad to
adopting the replacement criteria stated in ANSI/IEEE Std 450-1987, IEEE
Rocomaended Practice for Maintenance, Testing, and Replacament of Large
Lead Storage Battexies for Gensxating Stations and Substations.
Speclifically, IEEE 450 recommends raplacing a battery whan its capacity,
ag determined by the 60 month performance tcat,zia bolow 80% of the
manufacturer's rating. Under ideal conditiong,” a battery would raach

above

., A rule of thumb regarding high temperature is that, for ovary 15°F
& 77°F avarage temperature, a battery's life is shortaenad by 50t. The

avaerage taemperatures Lin the battery rxooms at the DCCNP arxe lesc than 92°F
(77°F + 15°F) however other factors, &v discussed in the body of this report,

écq: to accelerated aging and/or early roplacament of large lcad-acid storage
atteries.

life,

H
77°F average temperature, thorough maintenance throughout battery
etc. :

Intra-Systen
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Poxition Paper on theo Raplacement of the Safoty Related Batteries at the
Donald C. Cook Nuclear Plant

¥ay 10, 1993

Page 2

n

this point somewhere around 20 years. Uader current DCCNP conditions, a
battery could reach thio point sooner (due to the high battery room
temperatures mentioned previously). As implied in the previous two
stataments however, factors othar than age affect the viability of the
battery. Physical characteristics, such ap plate condition together
with age, are often determinants for complete battery replacemant.
Failure to hold a charge, as shown by cell voltagae and specific gravity
readings, ls a good indicator for further investigation into the need
for replacement. It io a combination of these factors, and not sBimply
the age or capacity alonc, that has led to the decisicn to replace the
2AB battery during the 1994 Unfit 2 refueling outage. Neither thede
factors, nor the age or capacity alone, indicate the need to replace any
of the other safety-rclated batteries at this tima.

In gupport of the decision to not replace any of the other safety-
relatod batterses during 1994 refueling outages, the following
information ig provided.

1) March/April voltage trends of these batteries indicate that all of
the colls have voltages &in the normal range of 2.20 - 2.24 volis
(on a float charge}. For comparison purpocec, thirteon (13) o;
the 2AB cell voltages ware less than (or cqual to) 2.20 volts.

2} A curgory revliew of the past ten year's worth of these safety-
rolated battery files reveals few occurrences, if any, involving
cell low voltages, electrolyte/apecific gravity concerns, and
overall less than desireable physical conditions. As & contrast,
there were many instances of these same concerns ragarding the 2AB
battery.

3) The £iles do not indicate that an iggsue was made xagarding the
temparaturaes of the 1aAB, 1CD, 1IN, 2CD, & 2N battery rooms. Tho
fileo do show, howevar, that, upon procurement & installation of
the 2AB battery, the manufacture’s representative gtated that the
battery life would be shortencd due to the high ambient
temperaturaes in the battery room. While this is a recognized
attribute for all of the batteries/rooms, it appeared to be more
severe at tha time for tha 2AB battery room.'

4) Routine preventive and corrective maintenance is a part of any
battery's life. This masntenance should be fairly conslstent from
ono safety-ralated battory to another, as they are all large,
lead-acid stationary batteries. For the most part, this
maintenance has been congistent for the majority of the Class 1E
battaeries. As expacted then, thesec Class 1F batteries aro
experiencing a normal, praedictable docrease in their service life.
The 2AB battary, howavar, has demanded considerable additional
maintenance and engineering time in the past couple of years

’ Nine {(9) cells had voltages legg than 2.20 VDC and four (4) cells

had: voltages oqual to 2.20 VDC.

The aforementioned study comparxring the cost of more frequent battoery

replacoment versus air conditionring tha battery rooms supports this statement.
The ambient temperaturos are gencrally higher in the AB battery rooms, when

compared to the CD and N Train rooms, due to their physical location in the

plant and thelr ventilation systaems.
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Position Papar on the Replacement of the Safety Realated Batteries at the
Donald C. Cook Muclear Plant

Hay 10, 1993

Page 23

regolving losues concerning low voltages, specific gravities, etc.
As the additional time spent maintaining this battery Lo
aignificant, it is belicvad that this $is signaling the end of this
battery's useful life and that {t will most probably not gtay
within the Tech Spec range for individual coll voltages bgyond tho
upcoming refualing outage.

Load acid storage batteries are dynamic clectrochemical devices., As
osuch, the ability to predict their future porfoxmance and/or capacity
rapresents a near formidable task. The decision to not xeplace any of
tho other safety-related batteries outside of 2ZAB during the upcoming
refueling outagaes wag arrived at after carcful consideratfion of all the
factors involvad. Tho information available simply does not support
thaesr replacomant at this time. Therefore, it is recommended that these
battaries continue to be maintained and taested in accordance with tho
IEEE standards and the recommandation to replace them come when the
maintenance/testing data supports it.

.

Prepared By/Date: W/ 05/093
Concurrance By/Data: fg)eomow /ﬂ, of&«:.«é(,?qn_’oﬂo-.; M 3/

oso723,
concurrencae Statcment: . . ot Jeent

c: J.C. Juaffray/J.R. Anderson/R.J. Roman
R.L. Shobarg
J.A. Kobyra
D.R. 8mith/J. Murtha - Bridgman ) o
T.A. Xratt - Bridgman
AEPSC/NEEP Safaty Relatad Battery File ’

(c:\rir\battery\eafmexo.wp)

TOTAL P.B3
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ANCHOR INSPECTION DATA SHEET
@ Equipment No.: 2

*%12 CHP 5021.CCD.019
{ ( ATTACHMENT NO. 1

-BATT -AB pwg No.: [2=-3289-9
Anchor type:EXPANMS/ONM NON-SHELLDia: 32 “ Dwg No.: |[2-3476G-/8.
Tightness established by: O “Snug Fit" @ Torque
Torque Wrench No.: cPM Y2l Cal. Due Date: _ 26 Ocr 93

, T—
Tightness verified? B Yes 0O No - A mry Date fl- Ak -9 7
h onstruction

Latanld C . .
i t flexible? O Yes & No ] wM  Date: “[- U492
Equipment base ShStruction ARE

PHYSICAL CHARACTERISTICS

Bolt ID A B . < O E F G H Comments
e | B | 4| %L | L et on
Gaps O K /5 //(g 8 4 8 /é’ /é ConveRe:
o" " It} " ' n ' [ l "
t Anchor <l 5 sV L'lsh | 4”55 | st
length z |52 2 [ S72 | Z 3
o { " [ ‘0 |3 [} Ls. i .L” ”II
Protruding L - ! | 3 \ T2 | 2 7t
Tenqth | 7% 21 || % 8 _ I(p/ 16 ¢ it
3" " 7l 2 & ’ " L g
Embedment 3 '720 3—/—(0 3-—8- 3B 3/(0 2 126 32’.. 3%
N L " L 3" L 3N "
Bolt 7 V3 | 17 779 T T 5 |
grip /o @ 8
Concrete oK Olx Ok | Ok oK Ok | oK | OK
condition
Edge > A B A IS TAL BN A I A DS F IS IPNTAY TR
distance
! " R il EN YIS R S & I
Anchox “all2baZ 2 a1 42" 142 | 25 28" 2525 |1 g
spacing 2" % 4% |2 -1 8 8 Z 21!
" Anchor OK | ok | ox | ok oK ok | ok | ox
anqularity
Thread oK OK oK | ox OK ok | ok | ok
engagement
= — —_— ————
Comments: AL T = SE
CONCRETE . ALL NohrORS HAVE FELAT Lock WASHERS .
GAPS _DID MNoT CLOSE DURIMN G T /GHT NESS.,
ﬁ Wness ... """ > O Diws ”. 14
Verltied gy. < »“"%ﬁ= it / S L AP Ratas —_—
Qual. /Cert. Inspector’
Reviewed by: T. @W\NAMIM Date: _[0- 592

Cons ction ARE!/ TNDIANA MICHIZAN FOWER
nstru SiTE DESIGN CONTROLLED
WORKIANG COPY

65T 05 1993
L Eax T QW\Q’ e St W

. are v

Page 2 of 3
Revision 3




**]12 CHP 5021.CCD.019
( "TACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

4 kv A BATTERY REOM

@ Two AU
Unit # | Bldg.
[2-347G -8 12.~3289~-9

Location

2 -RATT -AR

Installation dwg. / Rev.

Anchorage Arrangemen{: Sketch

Equipment No.

- BaxT-0D

ELEN VIEW

Look NG NoRTW

INDIANA MICHIGAN POWER
7% SITE DESIGN CONTROLLED
I WORKING COPY
% 0CT 05 1993
¢t
- ! ; —t
Chedt , - eLerk. TP fanhaana.
O = :
. / lx
! l/ . ;i
i
N i Y 'i
7~ ' R H it
] H] :
H N A .
\ ) l ‘n H
. 1(: \“\ :
k' N ] .
3-\/‘1' \\ ] "‘g‘ ; :
e E N L e [ AN
’ A 1 : H ’
i \‘\"\ | T
i N B LY
: N\ —e— : | /7
* : I . .
: N | o) |
R ) \_
— BBV (Tye) -

7CHANNEL TYP,

Drawn by:

Verified by:

“ Reviewed by:

S

Qual./Cert. Inspector -
FT‘QWnQMNMWﬂ,

Date:
Date:

Date:
Construction Anchor Review Engineer

/2 9'/7_3

q-28-93

16-$-93

Page 1 of 3
Revision 1



{ ) - ( ¥*12 CHP 5021.CCD.019
ATTACHMENT NO. 1

NSPECTJO T

—_— y; AD BATTIreEx% ¢
WO Aux LO¢9 EQUIPMENT Bol: -
Unit # Bldg. Location
/R ~3227-9 Z—RATT —AB
Instailation dwg. / Rev. Equipment No.
Anchorage Arrangement Sketch
INDIANA MICHIGAN POVICR
SITE DESIGN CONTROLLED
WORKING COPY AT TER
0CT 05 1993 10%2" 1 14" x 20"
(seE svpPorT
- . “T-¥ — OETAIL —
BATTESY RACELERK T%dx}w\an\;: ) o
\NELDIVIE.V":"-——\ P B [j !
“I
3%3"x B FoRMED |
ANGLE ~FRAME ~ |
BATTERY % £"
10 "x 14"x 20" 14 $78
(SEE SUPPORT 1
T —”D OETAIL) 49
)
N '{j !
35z :
oo :
26g L1 C1 1 ] s
!
e e - | !
i !

] ” e Y
523:;: - —crovrFrn [ 391\
Iq’lf At -.GI[

==\

Drawn by: MWM Date: 7‘/2‘/7/?3

/ L4
Verified by: _ s e 7hoan Date: _Z-2% 93
Qual./Cert. Inspector
Reviewed by: T- QW‘QNJ\(\/@%, Date: lC -5-93

Construction Anchor Review Engineer
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Revision .3
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*%12 CHP 5021.CCD.019

ATTACHMENT NO. 1

AB BATTERY

Tw O Aux 609’ EQUIPMENT ROOM
Unit # Bldg. Location
12-3237-7 2-BATT - AR

Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch

3"~ 172" BAR .
gorTED 35 #

HiDlAlA SACHIC.. VIR
SHE DESIGM CO**. LD

* WORKING LOP

i

0CT 05 1993
CLERK T'@’Y\w%y__

|

j
v BRSNS 3
9 i\ |
s o L-.‘
i ,/‘4”& 3 Ve L "[I

I

W
’ l\x;_m =%
{ .
el al
a-0° /// \ tﬁz\
.-- - W Z /\ W 4' ) ?\
Sectionvy B8
Drawn by: ﬁ@/h;z Wdﬁﬁ Date: 7,/ 2,‘/./ 72
Verified by: _ Lo/ 7n a/a,«,\/ Date: 7-2&-93
Qual./Cert. Inspector
Reviewed by: T Daioas Date: __lu~$-¢3

Constructilon Anchor Review Engineer

Page 1 of 3
Revision .3






( ( ¥*12 CHP 5021.CCD.019
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET
0 E : AB BATTERY
Two AUX_GO9% EQUIPMENT ROO M .
Unit # . Bldg. Location
[R-3287-9 2-2_TT-AD
Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch

$ DIA. TH O, ROD
EVERY ZmD OR 3rO

BATTERY FORCING INDIANA MICHIGAN POVER UNISTRUT
UMISTRUTS TIGRT : SITE DESIGN CONTROLLED BRACKET

AGA(N ST BRATTERY WORKING C(,)PY HRE-2088
0CT 05 1993

;S?ZETizsi&MKMWQ

UGS I10 000 INGraeRtone s Mo et 15 D W 10 T 55 5 1 0 I b 450 W 50 u iy Wt Sub & ir 50 50 & § o0 0 0 §

F
[
L 4
;j
’
i
1
!
t

/
H13 {
2 THic. oc.
OF R\GID
INSULATION
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‘ETWEEN

RATTERIES |__] | J [ ] [ [

———

A W

RATTERY SvpforT™ DETAIL

/
. Drawn by: A/M W(w Date: 7_//2‘/_/7 3
“ Verified by: /W Date: ? -AX- %7

Qual./Cert. Inspector

Reviewed by: T @rr\’-\_;\d(vnm ‘ _ Date: (L~S-12
Construction Anchor Review Engineer
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Revision .3




Equipment No.:
Embedded Steel Dwg. No.:

(

CHOR INSPECTIO

A~ BATT-AB

*+12 CHP 5021.CCD.019

ATTACHMENT NoO.

1

Dwg No.: /Q~32879-7

PHYSTICAL CHARACTERISTICS

Reviewed by:

“Verified by:

T

Constructlion Are

Construct:.ort' Anchor Review kEngineer

Sttt g

Date:

Qual./Cert. Inpsector

Page 3 of 3
Revision 3

"ol

-

P Wl [wa | w3 [w4
Weld ID ) Weld e Codes
Iype l ! I l N 1 = Fillet
le ¢ v P A = e
Size 6 oz 346’ VB N\ 2 Plug/Slot
t7d ’ ~ e = u O
Length 7) G G L g
Cracks es | Yes s es | Yes | Yes ) es | Yes 3 =.Groove
&3) [¢) (f%_g') (%6) No No No
Lack of | Yes | Yes | Yes | Yes | Yes |'Yes Ye;\\ Yes
Penetration | No (313 t3fe) No No No Nlo
Porosit es es es es | Yes | Yes | Yes | Y
Y doe e | e |ges |ges |ges |
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0CT 05 1993
C‘EPK’r.GhV\QnJanvy |
Equipment base flexible: O Yes B No L Ornpmpesn., Date: 4-24-42

pate: 107593
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“ **%12 CHP 5021.CCD.019
(. ( ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

Equipment No.: &~ BATT-A® Dwg No.: [2-3289-3

Anchor type:EAPAMS/ION MOM-SHELL Dia: 7 Dwg No.: |Z2-3925- 13

Tightness established by: O "Snug Fit" El"Torque ,

Torque Wrench No.: Cc.Pm U8l Cal. Due Date: _260cT93

Tightness verified? @ ves ONo T faady Date: _d-Uyp=-9=x
onstruction

Equipment base flexible? (O Yes 8 No ‘T Ovimamn, Date: ¥ ~ U913

onstruction ARE
PHYSTICAY, CHARACTERISTICS

Bolt ID 1N I K L M N 2 R | comments
Gaps . IRZ 3 G T NG K T vy o g’? PEejvgBASl
/, - 4
* Ia 2 ° e 8 16 B & CONCRET
_L_ " I - -L b -L 14 J- " ;] ) ! m
i‘gﬁg 3 Sz |53 |$z | $3 53 Sz $3 >
3 n .'_'- " L3_ " " i Ny \ T
Protruding | 2% |i% |i17% | 2 |23 | 2" |23 27
Emb L[ a3 <2 " 2L AL 7 I
edment 33 3‘——& 37 23 E¥y 33 3;% 37
B £ 3- 1" ; .'..." .‘-.“ L” i_ll .‘. I B Lo -
qgig '% '3 '3 b3 I % ' Te | v
ccoonncffteg:oen oK Ok | Ox | OK Ok | c | ox | ou
Edge PR kA BN I P B A IR RS IR AN I A DR YA
distance :
Anchor ! i ! ’_§:" ¢ §: ' I o LA / 1 TR’ s "
spacing 2-375|2-3% |23 -4 | =1 2-42- 2-4"l24
anﬁfggity ok | ox | ok | ok | o | 0ok | oK | OK
Thread oK OK | OK ok oK oK ok.| ok
engagement
S s ——— —

Comments: ALL GAPS ARE. Bs.'rvvsze_u THE BASE ?LATE. AND THE
STRVCTUVRAL CONCRETE . . -
ANCHOR T HAS(S) FLAT & (1) Locl< WASHER .

AVCHOR L HAS (¢) FLAT <4 (1) lLock WASHER ,

ALL OTHERS HAVE () ELAT ¢ (V) LoCic WASHIER ,

GAPS DID NMOoT CLOoSE DURIVNG TIGHT MESS,

Krress Dims. ,
Verified bys' © J&«%x._lzg"g/ M\f—- 79[(te° —
Qual./Cert. Inspector
Reviewed by: _ |- O oy Date: '_0_'5:5’__3__
Construction ARE -ND-ACA MICHIDAN PONIR
SITE LI5S Sl iLLD

Page 2 of 3
Revision 3
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*=x12 CHP 5021.CCD. 019
( { ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET
Equipment No.:__ 2 - QATT ~A B Dwg No.: [(2-3289-9
Anchor type:EXPANSION MOM~SHELL Dia: _>8 7 Dwg No.: J2-3476~/8
Tightness established by: O "Snug Fit" @& Torque ,
Torque Wrench No.: CPm 4d-gl Cal. Due Date: 26 OcCT 23
Tightness verified? B/Yes 0 No T £ NG . Date: _9- 2.4~4=2

onstruction

Equipment base flexible? ({ Yes B/No T @masdasn, pate: T L =42
Constructidn ARE

PHYSTCAL CHARACTERISTICS

Bolt ID R S T % \/ W A Y | comments
i 3 " G /7" (" |« | " [ AP IS
Gaps L. L 1 L %r‘;;'esn

1/ .'_ /N ..L” .Llf J_ te T " /

s A Tl W Rl 0 B T A o

. 2 i " 3 I 1] }.N -‘. [} W i "
Protruding | 27, 23 | v&2 [ v2 |25 |25 | 2L
,¢ t ” ‘" 3 " o Ry 3 17 \ "

Embedment | 3L°| 3% |3% | 3% | 3% | 37 | 3% 3%

| " 's 17 \ i n L " "
t 1) L L
gg}.p ! 3 , 16 \ 1la \ | ¥ | \

ggg!;irteitoen ol OK | oK ok | OK oK OK | ok
Edge Sizo) >zl ety >azf ) >z st st ety

distance :

i ! n 17 " !
Anchor A 3,_” ’ R L L3

spacing \~2"12-3%, |2 2%(9 R B Y- N LR RS Rl

anénufggg‘ty S | ok |ork | ok | oK ok | oKk | ow
Thread oxX oK oK oK o< oK o< OK

engagement

- . — - = —— e e e ——
Comments: ALL GAPS ARE RETWEEeN THE BASE PLATE & THEE STRUCTVRAL
. v 0 =
E WASHER . OT ARGE FLUSH wWIiTH AS E LATE , ALL N CHORS

E (1) FLAT d () [foci<k WASHER ,

GAPES DID NOT Glolds DURINVMG TI6WT MNESS,
CYva - Tioy ¥ress. e e
Verified by: = e s / " MJ " Bate: 7 2573

Qual./Cert. Inspector

Reviewed by: [ @f!lw% e Data: [(0-5-93
: Construction INDIANA MICHIGAN POWER

SITE DESICN CCHTROLLED
YIORKIHG.-COPY

CCY 05 1993
o T P |
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**®12 CHP 5021.CCD. 019

( ( ATTACHMENT NO. 1
ANCHOR INSPECTION DATA SHEET
Equipment No.: 2-BATT -AB — Dwg No.: 12-3289~9
Anchor type:EXPAMSION MONMNSSHELIDiaA: =8 Dwg No.: |12-3476~18
Tightness established by: O "Snug Fit" 8" Torque
Torque Wrench No.: _CPMm 4ol Cal. Due Date: 26 OcT 93
Tightness verified? @'Yes 0O No _T.Hmiwtsmn: Date: J-u~723,
. onstruction
Equipment base flexible? 0O Yes @ No T Chrntndepn  Dates S(-Ue~2
Construction ARE
SICAIL, CHARA ISTIC
Bolt ID Al Bl ' cl | ol =1 F'll &1 | H\ | comments
I} B u DK u 20 An Lu | 3u ETWEE‘N
aps % i | 8 70 ) B | 8 | b [FY et
7] 1 .4 <1 I /e ..'.. 7] . } 4 i i V.
chor | 54| sy | sss3|s3 | 517|533
1 " v L }_‘ g " il a3 I "
[ Prggggﬁng 7_% 2z |27 | 27% 2 V92 | Ve 1t
IR L 24 " L u X L
Embedment 35 3z 37 -,% 33 3 7%9 3.'_'_(0 37
3. " .L i .‘..." L” . L'. It 1 \ " .\—"
33‘1‘3 \ 76 V1 | '8 | '8 bie | 1% |1y | V1
Concrete o ok s
condition Ok K Ok Ok oK oW | OK
Edge PTAY IS AN IV AN EDS T2 ED IR AN I VAL IDY A DSt
distance :
B n n H ” 1" n
Anchor a3 harlitalTihal" [ 1“at " gl | g1y al”
" spacing | 4'3- I~ag |14z |197 |1-93 |\-4z |I z |
Anchor p
I anqularity oK (04 oK oK oK oK OK | OK
Thread oK oK OK Ol< oK oK Okr | oK
engagement

Comnents: L
CONCRETE , cHoO
Gl BLAT g V) LockK WASHF‘R .
GAPRPS OID NoT- CLOSE DURING TIGHTINESS

0 < V95, 1Tianwtwess. .
Verified by.\“\ S ?Jlﬁj/ 2 ;@a«%oateg 9-28-33

Qual./Cert. Inspector /

T@W\MM

Reviewed by:

Construction ARE INDIARA MUCHIGAN POER

SITE DESIGY CNNTINLLEY
* WOR R ‘.I COI"Y

0CT 051993

Datea: IO’S-jZ

eng T ..“:‘ AN
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Revision 3



*%x12 CHP 5021.CCD.019
( ATTACHMENT NO. 1

-

ANCHOR INSPECTION DATA SHEET

Equipment No.: 2 ~QAYTT ~ AD Dwg No.: 12-3289-9

Anchor type:EXPAMSIoM NON-SHEL\Dia: ___v&” Dwg No.: [2-347G~ /8

Tightness established by: O "Snug Fit" B/Torque

Torque Wrench No.: CPM_ 48| Cal. Due Date: _ 26 Ocr 93
Tightness verified? & Yes O No T Engniimn . Date: _7-%2m~G 2
ConsErucQt'J.on ARE
7/ . ¢ 2
i t b flexible? O Yes 8 No T WwniimMy Date: _7-W~4X
Equipmen z.:se ons rug 1on ARE
PHYSICAL CHARACTERISTICS
Bolt ID T | SRy [y M\ M\ e R 1 | comments
1 ¢ amn QU L_n 4w 1 u 3.4 1 4 |GAP TS
Gaps 5" | % |% | 8 | % | m | % | % [ENEEME
Anc i n _l_” Lﬂ .L " _'_ "y -\—.’_ 7" __L ”" _l..“
L onath 3 | 5% 2 | S22 |S3 | Sz |93z |$3
. 7 (IN/] n n YL " n
Prcite:ggging 25 23 l% lé |-72‘," 1Y% Z;{; 25
2 3 T 7” ] } ” ; ] _L” > u
Embedment 35 | 32 25 3% 3 7‘2 37 132 13 72
\ e \ I ' \ 1 \ N W
s VB lvs o et | ak | s
cC:nncfiI;:eitoen OK ok | ok | ok ow o | ok | ok
Edge Saz2"] > o e >z s s
distance :
N I R I R Y, \
apaeing -4% |28 |2-a5 |24z |2~45 [2-45 |2-45|1~\a
anﬁfggi ey | O% | or |or | oK ok | o | ox | oK
Thread oK ok |ok |ork | ox ok |owx | ok
engagement

Comments: AlLL GAPS ARE RBETWEEN THE BASE PLATE & THE STRUCTURAL

[ISSING LOCK WASHER , BRAS (V) FLAT
WASBER , Al OTHE NCHO AV ) cCckK & (V)Y EFLAT WASHER,
GAPS DID MOoT ClLOoSI=

DURIMG TIGHT MMESS

~ichtness 4 ) . 7 bims y 17
Verified b'y5 A kT e 7 23'93///%/7%/-—-? 25 7’%ate:
) Qual./Cert. Inspector’

Construction ARE

Reviewed by:

Date: [0-5-92

INDIANA tA'CHIGAN POVITIC
SITE QESIGN COnTitOLLED
VIORKIRG Cony

A [od r
BT 05 1933 Page 2 of 3

Revision 3
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” Reviewed by: T @KY\NJ\&/WW Date:

*%12 CHP 5021.CCD.019
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET:
Equipment No.:__ 2 -~QATT —AR
Anchor type:ExpAMNS/or Mo SHELL Dia:

Tightness established by: O "Snug Fit" G",Torque
Torque Wrench No.: cpm 4gi Cal. Due Date: Z260LT 93
Tightness verified? @'Yes O No _ I Omawiin. Date: ¢- U -9.2
. construction !ARE
Date: - W ~523

, —_— ,
Equipment base flexible? 0O Yes @ No )\ ¢ NNy
Cconstruction ARE

PHYSICAL, CHARACTERISTICS

Dwg No.: [2-32p9.9
nw '
3% Dwg No.: [2-3947G -/8

Ya”bia. .
Bolt ID R1 | S1 iT1L vtk v Wi | XV YT | comments
3 V¢ 1 o { P oS
Gaps = = OK OK ETWEEN BA!
P OK /6o 8 16 o | 7 %:\!: COMCR!
Anchor L L =L Z L Lo b 1
.length Sz S3 2 7 z Sz.15z | Sz
. n" v 15N 1" sl 1\ u R 3 U
Protruding 2 1B | 2= | | 77 = 2.
length | % e 16 e 8 / 28|25
3N ” " 2 2 13 n “ V0
Embedment | 33" | 33 “13% | 4 3 3 3 ‘
3 g o | T8 8 |2 |°8 |38 | —
u " " " 2 / &
Bolt 7" = L 2 . d " l \_u o
oin | e |16 | 3 e | 3 l B rfa g
~XE¥X
Concrete oK < o oK I.; 29 o
condition OK Ok | ok ol oK K eg® —
Edge >S127] i7" >z >zt s 2] Sie” S| 855 ©
distance - <SS & (
=P* o
(] 7 [=7
Anchor I~ .l_l [— ih ' L” ’.— L” |‘ v . I__ L’I ! :é'l /- ] .l_-ia
spacing =47 ! lcb =15 {l-1z |1=1F7 |l 'z =15 1-1
" Anchor ‘OK K oK oK
anqularity © © Ok oK Or Ol
engagement
e e e
Comments: ALL APS ARE BETWEENA 4 RASE PlaTg & H STRUCTVRA
= ROLT VI BROKE DURIA H S RIFICATIO D INDEPENDE
[} A () : U

N L5

WMM‘R& M

APR ATH/O g (RO MITANTLY . Ul WAS REPLACIED W ITH Y27 @ AMCHO
YEPORT 9/-7042 , ANMCHOR 1 & W] MISIVG Tock WASHER  HA

= COND [o] REPOR 0 Q %
E Q:JH‘_ %{Aﬁ&: Wepol Bl ST . T4, V1 HAVE Cl) FLAT & ) LOCIK WASHETR
DR X WASHER ; A HOR Y1 HAS () Lo

AO . 1 1‘\ I ASH [ g ) LOC|'< Y
Verified by:shiness (Zoca~rFimammy-an9y Ovns o /gvalan-29-93  Date:
Qual./Cert. Inspector’

[6-5-92

Construction ARE _
g _(2) FLAT WASHERS . AMCHOR S| &YY1 HAS CHIPPEP & CRACKED COATIMGS,

GAPS DID MOT CLOSE DURING TIGHTNESS .
AMCHOR Ul WAS TORQUED TO 150 |M/Ib, Page 2 of 3
Revision 3




$ & A DEPARTMENT " 12 SHP 5050 NDE.008
" CONTROLLED DOCUMENT ATTACHEMENT NO. 1
COPY NO. __3-| :

ULTRASONIC TEST REPORT

* JOB ORDER NO.:_ M| REPORT DATE: (QZZ'j ,93 REQUEST NO.  n) W

IDENTIFICATION TECHNIQUE

Unit L O Test Unit/ S/NJK® LSk TS COC-HOS

Component A‘WT - AR Freq./Diameter Smwz / 250

item Rockors ‘ Reference Standard (NC - 20+

Material <&/S Couplant/Batch No. U \Traccl 9O
e

"other S .
o/ p—

TEST DATA/REMARKS x "
Anchoe Lepo\\\ Anclpe Laoq\r\ Aschor Lowattd Anchor LeeTH
o A v S | Al &R at 7
R | vV ® I VA Sz

[ w | L |

D % D H %A

E R ¢ el Q1 ¥
= ¥

(s el

H H1

xT T

Ay T\

k. N

L Lt

M ™|

) ML

D '

Q Ql

Yo i

< -

v S T\ ~
PERFORMED BY: / Z 2 LEVEL: 7 DATE: £ .2%-93
REVIEWED BY: j/e/ // //Jr‘ L LEVEL: “Z DATE: &/S/73

7

FORM NO. 12 SHP 5050 NDE.008- 1 Page 1 of 1

Revision 0




01716792
PG. NO.425

SAFE SHUTDOWUN EQUIPHENT LIST (SSELUP)

FUNCTION: DIESEL GENERATION
Equipment Class: 17 Train: 1
Equipment 10: 1-OME-150-A8B Drawing Number: 1-12001 1-5151A 1-51518

System:  DIESEL GENERATOR CONTROL AND INSTRUMENTATION ‘

Equip Description: AB EMERG DIESEL GEHERATOR

Building: AUXILIARY Room: AB EHERG DIESEL GENERATOE ROOM Elevation:* s87
Normal state: Desired state: Power Required: Sort: W,R Hotes:

Supporting System Drawing Nurber:

'

Required Interconnections and Supporting Components:

.

Mew Related Status: NUCLEAR SR Kin/Opt: HIN -

AODITIONAL INFORMATION

’
»

Alias Number: , Power Train: 8

Component Served: AB EMERG DIESEL GENERATOR

Hanufacturer: GENERAL ELECTRIC CO ) MKodel :
Panel:  1-0GAB  1-DGABX -,
Elem Draving: 1-98032 1-98051 1-98052 Wiring Drauing: 1-95301 N

Pouer Source: 1-T11A11 1-T1184 1-TOAB-2
Valkdown: F » Relay Only: Y

Comoonent Type: ENG. GEN 3500Ku, 4KV
ISO Orawings:

Detailed Location: IH THE CEMTER OF THE ROOM

( .
@






DC Cook Unit1
SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 1 of 4

ID : 1-OME-150-AB (Rev. 0)

| Class : 17. Engine-Generators

Descriplion : AB EMERG DIESEL GENERATOR

Building : AUXILIARY Floor EL : 587.00

Room, Row/Col : AB EDG RM, IN

THE CENTER OF THE RM
Manufacturer, Model, Etc. : GENERAL ELECTRIC CO
SEISMIC CAPACITY VS DEMAND
1. Elevation where equipment receives seismic input 587.00
2. Elevation of seismic input below about 40' from grade (grade = 608.00) Yes
3. Equipment has fundamental frequency above about 8 Hz (est. frequency = 20.00) Yes
4, Capacity based on: 1.00 * Bounding Spectrum
5. Demand based on: 1.00 * Design Basis Ground Response Spectrum
0.800 /
G T
\@ LOG n ,l’ -~ ~ N N e e e
’ /’
U.UQUT_'_‘-:ulll ! | I 11 ! ]
0.50 LOG Hz 33.00
. Capacity ... Demand
File Record
Capacity C:\GIP\GIP\spectra.des Label|Bounding Spectrum
Demand 1 C:\GIP\PROJ0031\specira.des BUILDING|Ground[ELEVATION|G08]BROADEN|N
Demand 2 C:\GIP\PROJ0031\specira.des BUILDING|Ground|ELEVATION|608|[BROADENI|N
Does capacity exceed demand? Yes
CAVEATS - BOUNDING SPECTRUM '
EG/BS Caveat 1 - Earthquake Experience Equipment Class. Yes
EGI/BS Caveat 2 - Driver and Driven Component on Rigid Skid. Yes
EGI/BS Caveat 3 - Base Vibration Isolation System Checked. N/A
EG/BS Caveat 4 - Sufficient Slack and Flexibility of Attached Lines. Yes
EG/BS Caveat 5 - Adequate Anchorage. Yes
{ EGIBS Caveat 6 - Potential Chatter of Essential Relays Evaluated. N/A
EG/BS Caveat 7:- No Other Concerns. Yes
Is the intent of all the caveats met for Bounding Spectrum? Yes




DC Cook Unit 1 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 2 of 4
ID : 1-OME-150-AB ( Rev. 0) | Class : 17. Engine-Generators
Description : AB EMERG DIESEL GENERATOR
Building : AUXILIARY Floor El. : 587.00 Room, Row/Col : AB EDG RM, IN
THE CENTER OF THE RM

Manufacturer, Model, Etc. : GENERAL ELECTRIC CO

SRT: George Gary Thomas (S&A) and Tom Huang (AEP) on 10/16/93,

Diesel Generator and driver not on same skid, however large contrete foundations originate from common floor,

differential motion not a concern.

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, nuts Yes
and washers, expansion anchor tightness, elc.)

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
cracking.

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 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. Yes

11. The anchorage capacity exceeds the demand. Yes

Are anchorage requirements met? " Yes

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. Yes

4. Overhead equipment or distribution systems are not likely to collapse. Yes

5. No other adverse concems were found. Yes

Is equipment free of interaction effects? Yes

P CAL D Yes
COMMENTS




DC Cook Unit 1 GIP Rev 2, Corrected, 2/14/92

SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 3 of 4

ID : 1-OME-150-AB ( Rev. 0)

| Class : 17. Engine-Generators

Description : AB EMERG DIESEL GENERATOR

Building : AUXILIARY, Floor EL : §87.00

Room, Row/Col : AB EDG RM, IN
THE CENTER OF THE RM

Manufacturer, Model, Etc. : GENERAL ELECTRIC CO

No interations. See AEP anchorage data for seismic qualification. Engine anchored by fourteen 2" or larger
anchors. Generator anchored by eight 1" anchors. Generator shaft end anchored by four 1.75" anchors. the
ANCHOR analysis gives a large safety margin (36) as shown by that done for 2-OME-150-CD.

Concern noted with regard to support of air manafold that supports aftercooler. Aftercooler supported by spring
mounted column. This concern was tracked and reconciled with items 1-HE-47-ABS & ABN.

Zap shot Wk. 2, Team 2, Disk 2, Picture 20 & 21.

Evaluated by: Date:

YSM\J DD ‘l'l (2.5

— - o
N < VR N B B r

'
Attachment: Pictures //



DC Cook Unit 1
SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 4 of 4

ID : 1-OME-150-AB (Rev. 0) | Class : 17. Engine-Generators

Description : AB EMERG DIESEL GENERATOR

Building : AUXILIARY Floor El. : 587.00

Room, Row/Col : AB EDG RM, IN
THE CENTER OF THE RM

Manufacturer, Model, Etc. : GENERAL ELECTRIC CO

PICTURES
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AB Emerg. Diesel Generator 1-OME-150-AB

AB Emerg. Diesel Generator, 1-OME-150-AB




ONE - Aux

ENGINE.

.+¥12 CHP 5021.CCD. 019

ATTACHMENT NoO.

Unit #
12.-3468 ~\3

Bldg.

Location

/-OME —-/S0-A8B

Installation dwg. / Rev.

Equipment No.

Anchorage Arrangement Sketch

1

ANCHOR INSPECTTON DATA SHEET, .
N EST END OF DIESEL

GELERATOR RCOONM

;

197z

ER
D

424

INDIANA MICHIGMN PO

SITE DESIGN CONTROLL
WORKING COPY

SEP 27 1993

evr

8’

2]

bLerk ] - Q)YY\Qxxlam)r—

T
——

¥ [

893 -

A

ELEVATION VIEW LookING EAST

Drawn by:

‘:m Verified by: wr,/ //777 Qs

(Qual fyCert. Inspector

Reviewed by: _ - @/Y\QNMM

Construction Anchor Review Engineer

Date: Z-z+¢ -9z

Date: 7 -R4-%3

Date: _1-24~43

Page 1 of 3
Revision 3






**12 CHP 5021.CCD.019
ATTACHMENT NO. 1

,
@ — —WEST END OF DI\ESeL
OAVE AU X "ENGING. (GENERATOR ROOM
Unit # Bldg. Location
12 -3468 -13 /. ~OME =/S0-48
Installation dwg. / Rev. Equipment No.
Anchorage Arrangement Sketch
15" — o fe—ni— E
— ‘-4—-/035."——’ 21" | — ?%"—- $
J 2% -
2% ) Loy o E ,}- \
! o o g 2 o~ oH%!
3% 1 | [A e 92 9% F oY
| i i
IO , /A /1'./4 T)K I
” I . - \T N .
0% b . )
15T S e S #%
4
O ‘il o l O ””
" [l '3. 2/9 L 5L
%3 |9z 2 ¥ ¥ f > | 953
: T
© @}\ N— MACHINE anse 2 —] | @ ©
" ODED L_ ,l
I 2 Ljro \t* Emoe N st
% e \\" GROUT PAD — | N\ - C/
l INDIANA MICHIGAN POWER
| SITE DESIGN CONTROLLED
: / \\ WORKING COPY \ l \
A\ sep271983 \, ‘
ANCHOR NUT " & ek L @nwomn, AW IIKL AZE 4"
RECESSED N LONLx, AHEFHORS -ARE THREADED
a;&”¢ R ls?/é "D?. (QEE) . b INTO EMBEDDED PMTE
C'BORE TVYP.(8) PLCS, P)Al\l VlEW
) Drawn by: [M/ M__.Q Date: _2-2z—-9%
( Verified by(/ 2270 s pate: 7 -2/ -~83
0 Qual./¢Cert. Inspector
Reviewed by: T Date: T-2492

Construction AhCRor Review Engineer

Page 1 of 3
Revision .3






@ Equipment No.:

**12 CHP 5021.CCD.019

ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

[~ OME - 782 = AL Dwg NO.: _/2-xgpenz
Anchor type: S7wp daches TyPeol2 Dia: _/' 27 Dwg No.: _/2- 2p 7= 4-:
Tightness established by: O "Snug Fit" 0 Torque
Torque Wrench No.: “AA — cal. Due Date: _—A/A—

0 Reviewed by:

Tightness verified? O Yes @ No S %fgg:f:g' pDate: Y2443
onstruction
Equipment base flexible? 0O Yes [ No t&’l@_ﬂ&lé_ﬁ/{\ pate: 4443
onstruction ARE
PHYSICAL CHARACGTERISTICS
Bolt ID A | 8 (P D £ £ L A | comments
Gaps ‘TN /r CAESSIBIE | AUTIREC £ssed |onc'ore, I
Anchor _'6" ey 3L _' e €, -:é.' 7, )
el e e e I I B I
Embedment | 523"\ 5235 | 577 | 5-25"| 5725 | 5*28"| 5'2%| s2%
st |~ INACCESIBLE— -
qrip
CRALK | CRRK [CRALR
TN N
ccc?xsfiﬁzefoan & 2 | oL | O£ ot Lo | cRour | Grovt
Edge 9% | «#” | 92" 45| 3%&"| 9% 3" | 9"
distance >
Mchor | sy | s#%| S3| sz | 53| sw 53| 53
| angnu‘]:.ggity o’ o’ c?" o o o’ o o
Thread ‘?Ecasm RetEsepl © ool REcessen | Qecessep] Pracssvdl Recesad] Tecessel
engagemﬂnt '/‘l" '/‘I’- %f " '/l/ » //4 3% [ ya '/}_’”
Comments:

QA’/"“L— ) Anns

gual.j/Cert. Inspector

T OYT\MMO’W\/

Construction ARE

Date: 7-24-P3

Date: _U 21742

Verified by:

TNDIANA MICHIGAN POWER
SITE DESIGN CONTROLLED
WORKING coPY

SEP 271993
LFRK 'r‘@mM'J‘O-mV\,

Pagae 2 of 3
Ravisgion 3
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ULTRASONIC TEST REPORT

JOB ORDER NO. % REPORT DATE: ///4/73 REQUEST NO. l/%

IDENTIFICATION TECHNIQUE
Unit_ZE Test Unit/ S/NAB LUK 7/ Q& “5~
Component /- OE = /50 ~A/5 Freq./Diameter 5'”7//2/ ,Z_fo
Item /A/&//o,&s Reference Standard l{ﬁ/ &);/7 /-5 73
Material (.S. Couplant/Batch No.
Other 744
TEST DATA/REMARKS
Aweane Lentzry /2 TRICANMES
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5 X
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Vi X
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® —
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z X
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Equip Id: 2-OME-150-CD Train: 2 Equip Class: 17

prawing No.: 2-12002, 2-5151C, 2-5151D

@tion: DIESEL GENERATION

System: DIESEL GENERATION, CONTROL & INSTRUMENTATION

Equip Desc: CD EMERGENCY DIESEL GENERATOR

Building: AUXILIARY Room: CD EMERGENCY DIESEL GENERATOR ROOM
Elev: 587 ' Sort: S,R Notes:

Normal State: Desired State: - Power Req'd:

Support System Drawing: 2-98033, 2-98051, 2-98052, 2-12002
Req'd Support Comp: h M
Safety Related Status: NUCLEAR SR’ " Min/Opt: MIN

Alias No: Power Train: A

Comp Served: CD EMERGENCY DIESEL GENERATOR

MFR: GENERAL ELECTRIC CO.

“al
: 2-SA, 2-DGCD’ 2~DGCDX

*Elem. Drawing: 2-98033, 2-98051, 2-98052

Wiring Drawing: 2-95302

quer Source: 2-T21C3, 2-T21D8, 2-TDCD-2
Walkdown: F Relay Eval: ¥

Comp Type: ENG. GEN-3500KW, 4KV L
Iso Drawing: ‘

Location: IN THE CENTER OF THE ROOM, 10 FEET NORTH OF THE MAIN
ENTRANCE DOOR :

.

®



D.C. COOK Unit 2
SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 1 of 14

ID : 2-OME-150-CD ( Rev. 0)

| Class : 17. Engine-Generators

Description : CD EMERGENCY DIESEL GENERATOR

Building : AUXILIARY Floor El. : 587.00

Room, Row/Col : CD EMER DSL
GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF

THE MAIN ENTRANCE DOOR
Manufacturer, Model, Etc. :
SEISMIC CAPACITY VS DEMAND
1. Elevation where equipment receives seismic input 587.00
2. Elevation of seismic input below about 40' from grade (grade = 608.00) Yes
3. Equipment has fundamental frequency above about 8 Hz (est. frequency =) SRT
4, Capacity based on: 1.00 * Bounding Spectrum
5. Demand based on: 1.00 * Design Basis Ground Response Spectrum
0.800 /
Gl eI
@ . a LOG i ’,; o - - .~
, /’
0.080[7 1 4 1 . | ] I S T T I 1 ]
0.50 LOG Hz _ 33.00°
Ca;?acity ..... Demand
) File ) Record )
Capacity C:\GIP\GIP\spectra.des Label]Bounding Spectrum
Demand 1 C:\GIP\PROJ0034\spectra.des BUILDING|Ground[ELEVATION|608]BROADEN|N
Demand 2 C:\GIP\PROJ0034\spectra.des BUILDING]|Ground|ELEVATION|608|BROADEN|N
Does capacity exceed demand? Yes

®
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D.C. COOK Unit 2 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 2 of 14
ID : 2-OME-150-CD ( Rev. 0) | Class : 17. Engine-Generators

Description : CD EMERGENCY DIESEL GENERATOR

Building : AUXILIARY Floor El. : 587.00 .Room, Row/Col : CD EMER DSL .
GEN RM - IN THE CENTER OF
, THE ROOM, 10 FEET NORTH OF

THE MAIN ENTRANCE DOOR
Manufacturer, Model, Etc. :
CAVEATS - BOUNDING SPECTRUM
EG/BS Caveat 1 - Earthquake Experience Equipment Class. Yes
EG/BS Caveat 2 - Driver and Driven Component on Rigid Skid. Yes
EG/BS Caveat 3 - Base Vibration Isolation System Checked. N/A
EG/BS Caveat 4 - Sufficient Slack and Flexibility of Attached Lines. Yes
EG/BS Caveat 5 - Adequate Anchorage. Yes
EG/BS Caveat 6 - Potential Chatter of Essential Relays Evaluated. N/A
EG/BS Caveat 7 - No Other Concerns. Yes
Is the intent of all the caveats met fo‘r.Bounding Spectrum? Yes
ANCHORAGE
1. The sizes and locations of anchors have been determined. Yes

e

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, nuts Yes
and washers, expansion anchor tightness, etc.)

5. Factors affecting anchorage capacity or margin of safety have been con5|dered embedment Yes
Iength anchor spacing, free-edge distance, concrete strengthlcondltaon and concrete
cracking.

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 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. Yes

11. The anchorage capacity exceeds the demand. Yes

Are anchorage requirements met? Yes

INTERACTION EFFECTS

1. Soft targets are free from impact by nearby equipment or structures. Yes

2. Ifthe equipment contains sensitive relays, it is free from all impact by nearby equipment or N/A
structures,

3. Altached 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

0!5 equipment free of interaction effects? Yes




D.C. COOK Unit 2 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 3 of 14
ID : 2-OME-150-CD ( Rev. 0) | Class : 17. Engine-Generators
Description : CD EMERGENCY DIESEL GENERATOR
Building : AUXILIARY Floor El. : 587.00 Room, Row/Col : CD EMER DSL

GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF
THE MAIN ENTRANCE DOOR

Manufacturer, Model, Etc. :

S EQU SEISMICALLY AD Yes

COMMENTS
SRTs are TR Satyan-Sharma, W, Djordjevic, J. Nieto, and R. Steele. -, 10/5/93

REF: 1. Anchorage Inspection Data Sheet, Anchorage Arrangement Sketches of generator anchorage, 9/8/93.

2. Report on Seismic Analysis of Equipment Supplied by Worthington Compressors Inc. for the D. C. Cook Nuclear
Plant, Report EG-37017, 9/20/74 - Engine on Foundation calculation. ‘

3..Dwgs 12-3241-12, 12-3468-13. : <
4. Anchor Bolt Schedule, Dwg 12-3073A-3. ; .
5. General Arrangement Dwg W501812AT. : ) -

Anchorage '
See Reference # 2 for seismic qualifi catlon of Engine. Engine is anchored by 14 - 2" anchors

Generator anchored by 8-1" CIP anchors. An edge distance reduction factor is taken for the 4 inside anchors (they
are located approx. 3.7" from the pit's edge). Generator shaft end anchored by 4-1.75" CIP anchors ( modeled as
1.375" anchors ANCHOR because this is the largest size anchor covered in the GIP). See ANCHOR analysis.

Photo: DG21-34&35, 36 and 37 (-34 of bolt, -35 from SW comer, -36 from NW corner, and -37 from NE corner).

Evaluated by: ” | | W Date: ; /? /dﬂ/
\W | q [ 21 !?(
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D.C. COOK Unit 2 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes

Sheet 4 of 14
1D : 2-OME-150-CD ( Rev, 0) | Class : 17. Engine-Generators

Description : CD EMERGENCY DIESEL GENERATOR
Building : AUXILIARY Floor EL. : 587.00

Room, Row/Col : CD EMER DSL
GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF

THE MAIN ENTRANCE DOOR
Manufacturer, Model, Etc. :
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Q Figure 2: 2-OME-150-CD (Photo DG21.35)
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Figure 4: 2-OME-150-CD (Photo DG21.37)

Figure1: 2-OME-150-CD (Photo DG21.34)




D.C. COOK Unit 2 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 5 of 14
{ 1D 2-OME-150-CD (Rev. 0) | Class : 17. Engine-Generators
Description : CD EMERGENCY DIESEL GENERATOR .
_| Building : AUXILIARY | Floor El. : 587.00 Room, Row/Col : CD EMER DSL
' GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF
THE MAIN ENTRANCE DOOR
Manufacturer, Model, Etc. :
ANCHOR Report
Earthquake ;

Response Spectrum : SSE
Frequency : GIP - Rigid
Percent Damping : GIP - 6.00

" Spectral Values :

Direction. Acceleration (g's)
North - South 0.38
East - West 0.38
Vertical 0.25

Angle (N-S Direction makes with the X Axis) : 0.00

G-Combination Criteria : SRSS

Weights :
Number of Weights : 1

No Weight X Y Z
1 10000.00 50.500 85.400 51.250
Forces ;

Number of External Forces : 0
Moments :

Number of External Moments : 0
Allowables :

Anchor:

Number of Anchor types : 2

‘.“ I { I | I | Tension | Shear | |




D.C. COOK Unit 2
SCREENING EVALUATION WORK SHEET (SEWS)

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

ID : 2-OME-150-CD ( Rev. 0)

| Class : 17. Engine-Generators

Description : CD EMERGENCY DIESEL GENERATOR

Building : AUXILIARY

Floor El. : 587.00 Room, Row/Col ; CD EMER DSL
GEN RM - IN THE CENTER OF

THE ROOM, 10 FEET NORTH OF

THE MAIN ENTRANCE DOOR
Manufacturer, Mode!, Etc. :
. Ultimate Ultimate Inter Inter Saf

No. Dia Manufact Product Tension Shear Coeff Coeff Fact

1 1 Other CastIn . 1.00 0.30 1.00

Place (A- 26690.00 | 13350.00
307)
2 1-3/8 Other Castin 1.00 0.30 1.00
Place (A- 50400.00 | 25250.00
307)
Concrete ;
Ultimate Stress : 3500.00 psi.
Reduction Factor: 0.85
Weld :
@ Allowable Stress : 30600 psi.
aces ;
. Number of Surfaces : 2
Surface Orientation
Direction Direction Direction
Comp Comp Comp

No NXx Ny Nz

1 0.000 -0.000 1.000 ‘

2 0.000 0.000 1.000

Anchor Pattern for Surface # 1






D.C. COOK Unit 2

SCREENING EVALUATION WORK SHEET (SEWS)

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

Sheet 7 of 14

ID : 2-OME-150-CD ( Rev. 0) | Class : 17. Engine-Generators
@ Description : CD EMERGENCY DIESEL GENERATOR

Building : AUXILIARY

Floor El. : 587.00

Manufacturer, Model, Etc. :

Room, Row/Col : CD EMER DSL
GEN RM - IN THE CENTER OF

THE ROOM, 10 FEET NORTH OF

THE MAIN ENTRANCE DOOR

a
i ‘é:’*
B

Latdd
s 5 AL "
; vy 3
s £y
e
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Legend for Anchor Patterns

-
a |

Anchor Pattem for Surface # 2




D.C. COOK Unit 2
SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 8 of 14

ID : 2-OME-150-CD ( Rev. 0)

| Class : 17. Engine-Generators

Description : CD EMERGENCY DIESEL GENERATOR

Building : AUXILIARY

Floor EI. : 587.00

Room, Row/Col : CD EMER DSL
GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF

THE MAIN ENTRANCE DOOR
Manufacturer, Model, Etc. :
Anchor Bolts :
Concrete Lines :  [FRSTRSEN
Concrete Points :
Weld Lines :
Geomefry :
Anchor {
Number of Anchors : 12
i Anch X Y Z Surf
No. Id Coord Coord Coord Id
1 1 98.700 76.750 0.000 1
2 1 93.200 76.750 0.000 1
] 3 1 93.200. 129.250 0.000 1
4 1 98.700 129.250 0.000 1
5 1 2.300 129.250 0.000 1
6 1 8.060 129.250 0.000 1
7 1 8.060 76.750 0.000 1
8 1 2.300 76.750 0.000 1
9 2 30.750 10.000 8.500 2
10 2 30.750 22.000 8.500 2
11 2 70.250 10.000 8.500 2
12 2 70.250 22.000 8.500 2
Concrete Lines :
# of elements per line : 5
Number of Concrete Lines : 4
Start Start Starl End End End St Uine
No X-Coord Y-Coord Z-Coord X-Coord Y-Coord Z-Coord d Width
, 1 5.000 39.360 0.000 5.000 131.360 0.000 1 10.000
: 2 96.000 39.360 0.000 96.000 131.360 0.000 1 10.000
3 35.500 0.000 8.500 35.500 32.000 8.500 2 30.000




D.C. COOK Unit 2 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 9 of 14
ID . 2-OME-150-CD (Rev. 0) | Class : 17. Engine-Generators
Description : CD EMERGENCY DIESEL GENERATOR
Building : AUXILIARY Floor EL. : 587.00 Room, Row/Col : CD EMER DSL

GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF

THE MAIN ENTRANCE DOOR
Manufacturer, Model, Etc. :
[ 4 | 65500 ] 0000 | 8500 | 65500 ] 32000 | 8500 | 2 ] 30.000 |
Concrete Points :
Number of Concrete Points : 0
Weld Lines ;
# of elements perline: 5

Number of Weld Lines : 0

Dete ation of Reduction F

Reduction Factor Input for Anchor # 1

Adequately Installed : Yes

Gap at Threaded Anchor: 0.00 in.

ﬁEmbedment Length : (61.38 in. Min Reqd. to achieve full capacﬂy) :=10.00 in,

E
C
E
A
. B

dge Distance - Edge 1: 8.75in,

rack Size : 0.000 in.

ssential Relays in Cabinet : No

dequate Equipment Base Strength and Structural Load Path: Yes
mbedment Steel and Pads Adequately Installed : Yes

Reduction Factor Input for Anchor # 2

Adequately Installed : Yes '

E

mbedment Length : (61.38 in. Min Reqd. to achieve full capacity) :=10.00 in.

Gap at Threaded Anchor: 0.00 in.

E

dge Distance - Edge 1: 3.70in.

Crack Size : 0.000 in.

E

Adequate Equipment Base Strength and Structural Load Path : Yes

E

ssential Relays in Cabinet : No

mbedment Steel and Pads Adequately Installed : Yes

Reduction Factor Input for Anchor # 3

A
E

dequately Installed : Yes
mbedment Length : (61.38 in. Min Reqd. to achieve full capacity) :=10.00 in.

Gap at Threaded Anchor: 0.00in.

E

dge Distance - Edge 1: 3.70 in.

ssential Relays in Cabinet : No

i ‘FCrack Size : 0.000 in.



D.C. COOK Unit 2
SCREENING EVALUATION WORK SHEET (SEWS)

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

ID ; 2-OME-150-CD (Rev. 0) | Class : 17. Engine-Generators

Description : CD EMERGENCY DIESEL GENERATOR
Building : AUXILIARY Floor El. : 587.00

Room, Row/Col : CD EMER DSL
GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF
THE MAIN ENTRANCE DOOR

Manufacturer, Model, Etc. :

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 : (61.38 in. Min Reqd. to achieve full capacity) :=10.00 in.

Gap at Threaded Anchor: 0.00 in.

Edge Distance - Edge 1: 8.75in.

Crack Size : 0.000 in.

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 : (61.38 in. Min Reqd. to achieve full capac1ty) -10 00 in.

Gap at Threaded Anchor: 0.00in.
GEdge Distance - Edge 1: 8.75in.
Crack Size : 0.000 in.
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

Embedment Length : (61.38 in. Min Reqd. to achieve full capacity) :=10.00 in.

Gap at Threaded Anchor: 0.00in.

Edge Distance - Edge 1: 3.70in.

Crack Size : 0.000 in.

Essential Rélays 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 : (61.38 in. Min Reqd. to achieve full capacity) :=10.00 in.

Gap at Threaded Anchor: 0.00 in.
Edge Distance - Edge 1: 3.70in.
Crack Size : 0.000 in.

. Essential Relays in Cabinet : No
’ Gdequate Equipment Base Strength and Structural Load Path: Yes







D.C. COOK Unit 2 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 11 of 14
1D : 2-OME-150-CD ( Rev. 0) | Class : 17. Engine-Generators
Description : CD EMERGENCY DIESEL GENERATOR
Building : AUXILIARY Floor EL. : 5687.00 Room, Row/Col : CD EMER DSL

« | GENRM-IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF
THE MAIN ENTRANCE DOOR

Manufacturer, Model, Etc. :

Embedment Steel and Pads Adequately Installed : Yes
Reduction Factor Input for Anchor # 8

Adequately Installed : Yes

Embedment Length : (61.38 in. Min Reqd. to achieve full capacity) :=10.00 in.
Gap at Threaded Anchor: 0.00 in.

Edge Distance - Edge 1: 8.75in.

Crack Size : 0.000 in.

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#9

Adequately Installed : Yes
Embedment Length : (54.50 in. Min Reqd. to achieve full capacity) —13 75in.
Gap at Threaded Anchor: 0.00 in.
f Edge Distance - Edge 1: 8.751n.
G Crack Size : 0.000 in.
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 # 10

Adequately Installed : Yes
Embedment Length : (54.50 in. Min Reqd. to achieve full capacity) :=13.75 i in. :
Gap at Threaded Anchor: 0.00in. “y
Edge Distance - Edge 1: 8.75in.
. Crack Size : 0.000 in.
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 # 11

Adequately Installed : Yes
Embedment Length : (54.50 in. Min Reqd. to achieve full capacity) :=13.75 in.
Gap at Threaded Anchor: 0.00 in.
Edge Distance - Edge 1: 8.75in.
Crack Size : 0.000 in,
Essential Relays in Cabinet : No
, Wdequate Equipment Base Strength and Structural Load Path : Yes

LY

! =mbedment Steel and Pads Adequately Installed : Yes




D.C. COOK Unit 2 GIP Rev 2, Corrected, 2/14/92

SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 12 of 14
1D : 2-OME-150-CD ( Rev. 0) | Class : 17. Engine-Generators
Description : CD EMERGENCY DIESEL GENERATOR .
Building : AUXILIARY Floor El. : 587.00 Room, Row/Col: CD EMER DSL
GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF
THE MAIN ENTRANCE DOOR

Manufacturer, Model, Etc. :

Reduction Factor Input for Anchor # 12

Adequately Installed : Yes

Embedment Length : (54.50 in. Min Reqd. to achieve full capacity) :=13.75 in.
Gap at Threaded Anchor: 0.00in.

Edge Distance - Edge 1: 8.75in. -
Crack Size : 0.000 in. "
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 Pal/ Palli/ .
No Id Vall Valle RT | RN RL RG RS RE RF RC RR | RP | RB | RM
. 1 1 20671.79 N/A 1.00 | 1.00 | 1.00 | 1.00 | 0.77 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
13350.00 N/A 1.00 | 1.00 { 1.00 ] 1.00 | 1.00 | 1.00 } 1,00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

2 1 - 0.00 N/A 1.00 | 1.00 { 1.00 | 1.00 { 0.77 * 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

) 0.00 N/A 1.00 | 1.00 | 1.00 | 1.00 | 1.00 * 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
3 1 0.00 N/A 1.00 | 1.00 { 1.00 ]| 1.00 | 0.77 * 1.00 { 1.00 | 1.00 | 1.00 | 1.00 | 1.00

0.00 N/A 1.00 | 1.00 | 1.00 § 1.00 | 1.00 * 1.00 | 1.00 | 1.00 | 1.00 | 1.00 } 1.00

4 1 20671.79 N/A 1.00 | 1.00 | 1.00 | 1.00 | 0.77 | 1.00 | 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 1.00
13350.00 N/A 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
5 1 20907.90 N/A 1.00 | 1.00 | 1.00 | 1.00 | 0.78 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
13350.00 N/A 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

6 1 0.00 N/A 1.00 | 1.00 | 1.00 | 1.00 | 0.78 * 1.00 | 1.00 | 1.00 | 1.00 | 1.00 { 1.00
0.00 N/A 1.00 | 1.00 | 1.00 | 1.00 | 1.00 * 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
7 1 0.00 N/IA 1,00 | 1.00 | 1.00 | 1.00 | 0.78 * 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
0.00 N/A 1.00 | 1.00 | 1.00 ] 1.00 | 1.00 * 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

8 1 20907.90 N/A 1.00 | 1.00 | 1.00 | 1.00 | 0.78 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 { 1.00
13350.00 N/A 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 { 1.00 | 1.00 | 1.00
9 2 39829.26 N/A 1.00 | 1.00 | 1.00 | 1.00 | 0.88 | 0.90 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
13395.02 N/A 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.53 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
10 2 39829.26 N/A 1.00 | 1.00 { 1.00 | 1.00 | 0.88 | 0.90 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
13395.02 N/A 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.53 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
i1 2 39829.26 N/A 1.00 | 1.00 | 1.00 | 1.00 | 0.88 | 0.90 | 1.00 { 1.00 | 1.00 | 1.00 | 1.00 | 1.00
13395.02 N/A 1.00 § 1.00 | 1.00 | 1.00 | 1.00 | 0.53 | 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 1.00
12 2 39829.26 N/A 1.00 | 1.00 §{ 1.00 | 1.00 | 0.88 | 0.90 { 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
13395.02 N/A 1.00 | 1.00 | 1.00 | 1.00 { 1.00 | 0.53 { 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

Legend:
N/A = Not Applicable
Pall = Allowable Pull without Reduced Inspection

Vall = Allowable Shear without Reduced Inspection
Pallr | = Allowable Pull with Reduced Inspection
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D.C. COOK Unit 2

SCREENING EVALUATION WORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 13 of 14

ID : 2-OME-150-CD ( Rev. 0)

| Class : 17. Engine-Generators

Description : CD EMERGENCY DIESEL GENERATOR

Building : AUXILIARY

Floor EL : 587.00

.Room, Row/Col : CO EMER DSL
GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF

THE MAIN ENTRANCE DOOR

Manufacturer, Model, Etc. :

Vallr | = Allowable Shear with Reduced Inspection

* = Qutlier

X = Reduction Factor Not Used

RT = Reduction Factor for Type of Anchorage

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 Factor for Edge Distance

RF = Reduction Factor for Concrete Strength

RC = Reduction Factor for Concrete Cracks

RR = Reduction Factor for Essential Relays

RP = Reduction Factor for Base Stiffness and Prying Action
RB = Reduction Factor for Base Strength and Load Path
RM = Reduction Factor for Embed. Steel and Pads

\ E

Analysis Results :
Analysis Performed : Yes

Type of Analysis : Regular

@

Spectral Accelerations (G's)

No N-S E-W Vertical Safety Factor
1 0.375 0.150 0.100 49.387
2 -0.375 -0.150 - -0.100 66.437
3 -0.375 0.150 0.100 49,196
4 0.375 -0.150 -0.100 66.700
5 0.375 -0.150 0.100 36.848
6 -0.375 0.150 -0.100 79.872
7 0.375 0.150 -0.100 80.174
8 -0.375 -0.150 0.100 36.703
9 0.150 0.375 0.100 84.089

10 -0.150 -0.375 -0.100 84.919

11 0.150 -0.375 0.100 41.166

12 -0.150 0.375 -0.100 124,223
13 -0.150 0.375 0.100 84.082

14 0.150 -0.375 -0.100 85,254

15 0.150 0.375 -0.100 124.223

16 -0.150 -0.375 0.100 41.142

17 0.150 0.150 0.250 57.447
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D.C. COOK Unit 2
SCREENING EVALUATION WORK SHEET (SEWS)

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

ID : 2-OME-150-CD ( Rev.

0)

| Class : 17. Engine-Generators

Description : CD EMERGENCY DIESEL GENERATOR

Building : AUXILIARY

Floor El. : 587.00

Room, Row/Col : CD EMER DSL
GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF
THE MAIN ENTRANCE DOOR

Manufacturer, Model, Etc. :

18 -0.150 -0.150 -0.250 2091.746
19 0.150 0.150 -0,250 735.385
20 -0.150 -0.150 0.250 37.892
21 -0.150 0.150 0.250 5§7.220
22 0.150 -0.150 -0.250 2091.804
23 0.150 -0.150 0.250 38.041
24 -0.150 0.150 -0.250 735.242
Minimum Safely Factor: 36.703

The Anchorage Capacity is  36.703 times greater than the Demand

o~~~
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WORTHINGTON CORPORATION

sUBJECT__ENGINE ON FOUNDATION - oRoup... S _

TYPE__,
CAL. BY.

RIB

e ____DRG. No Sheet 17__of 17 shts.
APP Date 6@1/7&

II

III

CONCLUSIONS

FOUNDATION BOLT: F.S.. = 2.4 (P.14) ; F2S. .7 2.0 (Pay
THIS SAFETY FACTOR IS DUE TO THE PRELOAD ON

THE FOUNDATION BOLT AND OCCURS ON THE LOWER PART

OF THE 3-PIECE BOLT, FRICTION BETWEEN THE ENGINE

AND FOUNDATION ALLOW NO SHEAR OR BENDING IN THE

BOLTS, SO THE PRETENSION, BEING CONSIDERABLY

GREATER THAN TENSILE IOADS CAUSED BY ENGINE ROCKING,

IS THE GOVERNING FACTOR.

ENGINE MOUNTING FLANGES: F.S. = /.23 (P.16)

. FREQUENCIES:

A) ENGINE ROCKING: F,. =2%G CPS (P.f) S

THID IS VERY CONSERVATIVE BECAUSE IT IS
BASED ON FOUNDATION BOLT ELONGATION AND THE
PRETENSION SHOULD ALLOW NONE,
. B) VERTICAL: F_ . = 44 cCPs (P.7).
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~~

Component No. Z‘OME-ISD'C&? Class _|7]

QUG Discrepancy

Any parficular area the Seismic Rovisw Team should pay extra attention to?
Yos No __ . (If yes, check {tems that apply.)

Anchor Type

Anchor Diameter

Anchor Spacing

Anchor Number

Anchor Embedment q/
Anchor Edge Digtance
Anchor Gap

Anchor Thread Engagement

Anchor Grip
Anchor Angularity
Concrete Grack : _:QZ;”

Others (describe brisfly) ‘ g

Resfgn Baais Discrapancy

If there {x concern for Desi

gn Basis Discrepancy, circle the applicable
ftem and explain. .

1, Hardware Haintenance Type Discrapancy
2. Drawing Updats Type Discrepancy
3. Significant Operability/Design Basis Discrepancy
&, Others

Cond{t{on: ..

NoNE

Actions Taken:

Preparaed By TM Data 1-£-92
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Unit # Bldg. . Locataion
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Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch

1/

V
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3
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EMBEDDED
PLATE
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CLERK 1 4

Qual./Cert. Inspector

Reviewed by: ’F-GWnpdwnub : Date: _1-8-92
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ATTACHMENT NO. 1

ANCHOR INSPECTION DATA_ SHEET

. CWEST END OF O\ESeLu.
Two AU X EVNGINE CD GENERATOR ROOM
ﬁ Unit, # Bldg, Location
12 -3468 -13 2-0OME - |S0-CD
Installation dwg. / Rev. Equipnent No.
Anchorage Arrangement Sketch
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CLERK’TTQ§n\P4“NOUfggQ¢_
Drawn by: Aéééyv7L6%ZQLéZéé? Date: _j?/éZ?B
"Verified by: Date: g-2-25
Qual./Cert. Inspector ’
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Equipment No.:

ANCHOR INSPEGCTION DATA SHEET
2~-OME-/SDO - LD

Anchor type: STUD ANCHOR TYPEIZ Dia:

Torque Wrench No.:

Tightness established by: O "Snug Fit"

NA

/II

0 Torque

Cal. Due Date:

*"lZCHPbUZl.CCD.Oigr
ATTACHMENT NO.

1

Dwg No.:/2-3468 -13

Dwg No.:/Z2-3073A -3

Tightness verified? O Yes & No T- %q f‘“é“ﬂﬁ‘ Date: 94-2-92
onstructio
Equipment base flexible? 0O Yes B No _1: Date: _9-2-93
onstructa ARE
PHYSTICAL CHARACTERISTICS
Bolt ID A B C D = = G H | comments
Gaps INDET ERMINVABLE - JUIFS RE|ICESSED /M)A CEHORE
Anchor AL /_ ,e ..I_ ” ‘L ‘e L /_ e {.- P EER DWG‘,
length §=6 5-6" |1§-6"1S-6" |S-6"|S-6 | §-¢E5-6 #12-3673A-
. '8 1 z 1] _S_” .Z 1" W .Z 7, .’_" I_E_’oll
protruding 14% |97% |98 [1% | 4 | % |45 |17%
1" ] " 3, ot ' ' ! “
Embedment |52z |SLIE 1S 15 |6 1% |-2" [sTif"|shE|snig
s i ul 15" s s 5, U q Ul qu
P = e K i B R RS A K N 3
Concrete s %
g condition > oK >k ok > Ok | ok
Edge 93" | 334" 724" 3%"| 3%"| 98" [3%"]| 94"
distance :
Anch _-3_“ é” f" §’I .’_-::' " 1_3 " éu 3N
spacing S S 5|56 |7 |57 |94 |°%
Anchor ‘O° ° ° ® ° ° ol oO°
anqularity © © © o o %
Thread OK ok | ok | oK ok | ok | ok | ox
engagement
Comments: >k A CRACK [N _ELOOR COATING- [R” Away .
No WASKRERS PRESENV T,
Verified by: Date: /— -22
) Qual./Cert. Inspector
GReviewed by: T- QYYWV\«MM;M INDIANA MICHIGAN POWLR Date: B:ji_
: Construction ARE SITE DESIGN CONTROLLED
WORKING COPY
SEP 0 8 1993
'age 2 of 3
cLerk |- @WW‘M"M invigion k!






S & A DEPARTMED 12 SHP 5050 NDE.008
CONTROLLED DOCUMENT ATTACHMENT NO. 1

COPY NO. __3~-/

ULTRASONIC TEST REPORT

@ JOB ORDER No.: (O|A REPORT DATE:%BQ!S 2 REQUEST No. MBI

IDENTIFICATION TECHNIQUE

Unit__ | o) Test Unit/ S/NKB USK-TS coc 4ot

Component Q-ONME- 150 -C Freq./Diameter 5 L2 / .250

Item A hacrs Reference Standard (OC - 30

Material c/S Couplant/Batch No.j (1Tengel T 90R%
J

Other_ Sa o
U -

TEST DATA/REMARKS

Anclars: AR CHE E 6 W -
A Back ‘CeFlestmn MCQJQA\HQQ Anctar BT LQQQ:)TH

WAS e oS Tmined Dm—me\ xS Exann . T s
weold R Tl ETve. Q\? A T-\BalT T:x)?e.-
( Anve b
w.
Ane hae SN \ L
N ‘—{‘/a
) l ‘;“
X  4Ye
L g Y

PERFORMED BY: W / LEVEL: 27— DATE: _¥-30-%32
REVIEWED BY: M LEVEL: .= DATE: _@@

{
ﬁ FORM NO. 12 SHP 5050 NDE.0O08-1 Page 1 of 1
: Revision 1
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‘vatabase: K:SSEL2C.DBF
Equip Id: 2-All Train: NA Equip Class: 20
Drawing No.: NONE
@mction:
System: EQUIPMENT CONTROL AND INDICATION STATIONS
Equip Desc: AUXILIARY RELAY PANEL All
Building: AUXILIARY Room: CONTROL ROOM
Elev: 633 Sorxt: S,_ Notes:
Normal State: Desired State: Power Req'd:
Support System Drawing:
Req'd Supporxt Comp:
Safety Related Status: NUCLEAR SR Min/Opt: MIN
Alias No: Power Train:
Coﬁp Sexved:
MFR:
Model:
‘miphelz
8
Elem. Drawing:
Wiring Drawing: 2-92071
Power Source:
Walkdown: F Relay Eval: N
Comp Type: INSTRUMENT/RELAY RACK
Iso Drawing:

Location: IN THE NORTHEAST CORNER OF THE ROOM

N 'l

ht
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D. C. Cook Unit 2
Screening Evaluation Worksheet (SEWS)

GIP Rev 2, Correcled, 2/14/92
Status: Yes
"Sheet 1 0f8

iD: 2-A11 (Rev. 0)

| Class : 20. Instrumentation and Control Panels and Cabinets

Description : AUXILIARY RELAY PANEL A11

Building : AUXILIARY

Floor El. : 633.00 Room, Row/Co! :.CONTROL

ROOM - IN THE NORTHEAST

CORNER OF THE ROOM
Manufacturer, Model, Etc.:
SEISMIC CAPACITY VS DEMAND
1. Elevation where equipment receives seismic input 633.00
2. Elevation of seismic input below about 40' from grade (grade = 608.00) Yes
3. Equipment has fundamental frequency above about 8 Hz (est. frequency = 11.00) Yes
4. Capacity based on: 1.00 * Bounding Spectrum
5. Demand based on: 1.00 * Design Basis Ground Response Spectrum
0.850
G d
LN
i LT
0.000 1 1 1 [ | [ S | l 1 i
1.00 LOG Hz 33.00
Capacity ..... Demand
File Record
Capacity H\GIP\GIP\spectra.des Label[Bounding Spectrum
Demand 1 H\GIP\PROJ00S9\spectra.des BUILDING|Ground Spectrum|ELEVATION||BROADEN]
Demand 2 H:\GIP\PROJO0S5S\spectra.des BUILDING|Ground Spectrum|ELEVATION||BROADEN]

D>oes capacily exceed demand?

.
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D. C. Cook Unit 2 GIP Rev 2, Corrected, 2/14/92
i P Status: Yes
Screening Evalua'tlon Worksheet (SEWS) Sheel 2 of 8
ID: 2-A11 (Rev. 0) | Class : 20. Instrumentation and Control Panels and Cabinets
Description : AUXILIARY RELAY PANEL A11
Building : AUXILIARY Floor EL : 633,00 Room, Row/Col : CONTROL
ROOM - IN THE NORTHEAST
CORNER OF THE ROOM

Manufacturer, Model, Efc.:

CAVEATS - BOUNDING SPECTRUM

1&C/BS Caveat 1 - Earthquake Experience Equipment Class. Yes
1&C/BS Caveal 2 - Compulers and Programmable Controllers Evaluated Separately. N/A
1&C/BS Caveat 3 - Strip Chart Recorders Evaluated. N/A
|&C/BS Caveat 4 - Structural Adequate, Yes
1&C/BS Caveat 5 - Adjacent Cabinets or Panels Bolted Together. Yes
18C/BS Caveat 6 - Drawers or Equipment on Slides Restrained. N/A
1&C/BS Caveat 7 - Doors Secured. Yes
1&C/BS Caveat 8 - Sufficient Slack and Flexibility of Attached Lines. Yes
1&C/BS Caveat 9 - Adequate Anchorage. Yes
1&C/BS Caveat 10 - Potential Chalter of Essential Relays Evaluated. Yes
{&C/BS Caveat 11 - No Other Concerns. 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 characteristics have been determined (mass, CG, natural freq., Yes

damping, cenler 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. Faclors affecting anchorage capacity or margin of safety have been considered: Yes

embedment 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 . NIA

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 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. Yes

11. The anchorage capacily exceeds the demand. Yes

Are anchorage requirements met? Yes

INTERACTION EFFECTS

1. Soft targels 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 Yes
structures.

3. Aftached lines have adequate flexibility. Yes

4. Overhead equipment or dislribution systems are not likely to collapse. Yes

5. No other adverse concerns were found. Yes

Is equipment free of interaction effects? Yes




D. C. Cook Unit 2 GIP Rev 2, Corrected, 2/14/92
: : Status: Yes
Screening Evaluation Worksheet (SEWS) oheel3 of 8
ID: 2-A11 (Rev. 0) | Class : 20. Instrumentation and Control Panels and Cabinets
Description : AUXILIARY RELAY PANEL A11
Building : AUXILIARY Floor El. : 633.00 Room, Row/Col : CONTROL
: ROOM - IN THE NORTHEAST
CORNER OF THE ROOM
Manufacturer, Model, Etc.:

IS EQUIPMENT SEISMICALLY ADEQUATE? Yes

COMMENTS

Date: 11/4/93
SRT: Satyan Sharma (AEP), Paul Krugh (AEP), Steve Anagnostis (S&A), Randy Steele (AEP - Relay Engineer)

References:

1. Anchorage Package

2. AEPSC USI A-46 Project Report No MT2, Rev 0, "Summary Report of Fundamental Frequenmes Determined
by In-Situ Transfer Function Modal Testing at Cook Nuclear Plant", Aug 1994,

3. Drawing No 12-3388-3

A11 - 15 form an 10"-2" long x &' tall x 2' deep control panel. The panel is constructed of welded steel plate,
angles, and channels. The panel is welded along the front to embedded steel at 4 points, and along the back at
two points. A11 and A13 contain essential relays.

Based on modal test data of similar panels in the control room (Ref 2), the SRT estimates the lower bound
fundamental frequency at 11 Hz.

The overhead control room ceiling and raceways have been evaluated as part of the raceway walkdown and
judged acceptable - see the control room PASS form for details,

There is a door at the far end of the A6-A15 bank that is commonly left open. The door could strike the panel,
but the SRT judges the impact is far enough away from the essential relays not to be significant.

There is a ladder secured against the wall in front of the panel - it is secured so it will not strike the panel - judged
acceptable.

There is a fire extinguisher hung on the end of A6 that will bang against the cabinet. The SRT judges that it will
not affect the essential relays in A11 and A13.

Anchorage:

1. The anchorage package shows details for 1 of the four front edge weldments - the others are similar.

2. The back edge weldments were not detailed - the SRT added these details to the anchorage package.

3. The SRT conservatively estimates the weight at 300 Ibs/ lineal foot.

4. The strength of the weldments is equivalent to at least a 1.5" x 1/8" fillet weld (4 kips per GIP Table C.6-1).
The embedded steel is a 5/16" steel plale anchored with a 1/2" x 4" Nelson stud every 12" (4.4 kips per GIP
Table C.3-1 including a .65 knockdown for embedment length). The weldment controls. The attached ANCHOR
analysis shows a margin of 3.3,



D. C. Cook Unit 2
Screening Evaluation Worksheet (SEWS)

GIP Rev 2, Corrected, 2/14/92
Slatus: Yes
Sheet 4 of 8

ID: 2-A11 (Rev. 0)

| Class : 20. Instrumentatio

n and Control Panels and Cabinets

Description : AUXILIARY RELAY PANEL A11

Building : AUXILIARY

Floor El. : 633.00

Room, Row/Col : CONTROL
ROOM - IN THE NORTHEAST
CORNER OF THE ROOM

Manufacturer, Model, Etc.: ‘

Evaluated by: %

Date: 8//) / /‘9’5—
8/30/95

-~
/i \5_7_&&?;_“4/}—/&@.@/’}%&/

Altachment: ANCHOR Report







D. C. Cook Unit 2
Screening Evaluation Worksheet (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheel 5 of 8

ID: 2-A11 (Rev. 0)

| Class : 20. Instrumentation a‘nd Control Panels and Cabinets

Description : AUXILIARY RELAY PANEL A11

Building : AUXILIARY Floor El. : 633.00

Room, Row/Col : CONTROL
ROOM - IN THE NORTHEAST
CORNER OF THE ROOM

Manufacturer, Model, Etc.:

ANCHOR Report

Earthquake :

Response Spectrum : Instructure Realistic
Frequency : User - 11.00

Percent Damping : User- 5.00

Spectral Values :

Direction Acceleration (g's)

North - South 0.314

East - West 0.314

Vertical 0.183

Angle (N-S Direction makes with the X Axis) : 0.00
Combination Criteria : SRSS

Weights :
Number of Weights : 1

No Weight X Y Z

i |- 3000.00 60.000 0.000 50.000

Forces :
Number of External Forces : 0

Moments :
Number of External Momenis : 0

Allowables :
Anchor :
Number of Anchor types : 1

Tension

Shear

Ultimate

Ultimate

Inter

Inter

Saf

No.

Dia

Manufact

.Product

Tension

Shear

Coeff

Coeff

Fact

3/8

Hilti

Kwik-Bolt
()

1460.00

1420.00

1.00

0.30

1.00

Concrete :
Ultimate Stress : 3500.00 psi.
Reduction Factor : 0.85

Weld :

Allowable Stress: 30600 psi.




-1 e

-

. D.C.Cook Unit 2 GIP Rev 2, Corrected, 2/14/92
: : Status: Yes
Screening Evaluation Worksheet (SEWS) Sheel 6 of 8
ID: 2-A11 (Rev. 0) | Class : 20. Instrumentation and Control Panels and Cabinets
Descriplion : AUXILIARY RELAY PANEL A11
@ Building : AUXILIARY Floor El. : 633.00 Room, Row/Col : CONTROL.
ROOM - IN THE NORTHEAST
CORNER OF THE ROOM
Manufacturer, Model, Etc.:

Surfaces :
Number of Surfaces : 1
Surface Qrientation

Direclion Direction Direction
Comp Ccomp Comp
No Nx Ny Nz \
1 0.000 0.000 1.000

Anchor Pattern for Surface # 1

s

1=

Legend for Anchor Palterns

Anchor Bolts :

Concrete Lines:  [Eadiiiiy

Concfete Points :

Weld Lines:

Geometry ;'
Anchor :

Number of Anchors : 0

Concrete Lines :
# of elements perline : 1







D. C. Cook Unit 2
Screening Evaluation Worksheet (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 7 of 8

1D: 2-A11 (Rev. 0)

| Class : 20. Instrumentatio

n and Control Panels and Cabinets

Description : AUXILIARY RELAY PANEL A11

Building : AUXILIARY

Floor El. : 633.00

Room, Row/Col : CONTROL
ROOM - IN THE NORTHEAST

CORNER OF THE ROOM
Manufacturer, Model, Etc.:
Number of Concrete Lines : 0
Concrete Points @
Number of Concrete Points : 6
X Y Z Surf conc-Pt
No. Coord Coord Coord Id Area
1 19.000 2.000 0.000 1 9.000
2 47.000 2.000 0.000 1 9,000
3 . 75.000 2.000 0.000 1 9.000
4 103.000 2.000 0.000 1 9.000
5 2.000 22.000 0.000 1 9.000
6 118.000 22.000 0.000 1 9,000
Weld Lines :
# of elements perline : 1
Number of Weld Lines : 6
Start Start Start End End End St Line
No X-Coord Y-Coord Z-Coord X-Coord Y-Coord Z-Coord Id Width
1 19.000 2.000 0.000 20,500 2.000 0.000 1 0.125
2 47.000 2.000 0.000 48.500 2.000 0.000 1 0.125
3 75.000 2.000 0.000 76.500 2.000 0.000 1 0.125
4 103.000 2.000 0.000 104.500 2,000 0.000 1 0.125
5 2.000 22.000 0.000 3.500 22.000 0.000 1 0.125
6 118.000 22.000 0.000 119.500 22.000 0.000 1 0.125
Determination of Reduction Factors :
Reduction Factors Data Current : Yes
Analysis Results :
Analxsis Performed : Yes
Type of Analysis : Regular
Spectral Accelerations (G's)
No N-S E-W Vertical Safely Factor
1 0.314 0.125 0.073 13.973
2 -0.314 -0.125 -0.073 8.111
3 -0.314 0.125 0.073 13.973
4 0.314 -0.125 -0.073 8.111
5 0.314 -0.125 0.073 8.500
6 -0.314 0.125 -0.073 18.535
7 0.314 0.125 -0.073 18.535
8 -0.314 -0.125 0.073 '8.500
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GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheel 8 of 8

n and Control Panels and Cabinets

Room, Row/Col : CONTROL
ROOM - IN THE NORTHEAST
CORNER OF THE ROOM

D. C. Cook Unit 2
Screening Evaluation Worksheet (SEWS)
1D: 2-A11 (Rev. 0) ~ | Class : 20. Instrumentatio
Description : AUXILIARY RELAY PANEL A11
@ Building : AUXILIARY Floor El. : 633.00
Manufacturer, Model, Etc.:

9 0.125 0.314 0.073 7.505
10 -0.125 -0.314 -0.073 3.290
11 0.125 -0.314 0.073 3.352
12 -0.125 0.314 -0.073 8.921
13 -0.125 0.314 0.073 7.505
14 0.125 -0.314 -0.073 3.280°
15 0.125 0.314 -0.073 8.921
16 -0.125 -0.314 0.073 3.352
17 0.125 0.125 0.183 12.626
18 -0.125 -0.125 -0.183 7.842
19 0.125 0.125 -0.183 37.028
20 -0.125 -0.125 0.183 8.816
21 -0.125 0.125 0.183 12.626
22 0.125 -0,125 -0.183 7.842
23 0.125 -0.125 0.183 8.816
24 -0.125 0.125 -0.183 36.553

Minimum Safety Factor: 3.290

6 The anchorage can withstand 3.290 times greater seismic demand




*%12 CHP 5021.CCD.019
ATTACHMENT NO. 1

CTILO T
NORTHKREAST CORMER

TwWe Aux (L33’ OF THE ROOM
Unit # Bldg. Location

2-584¢9-~)0 Z-All AND Z2-A\3
Instailation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch
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Verified by: Lot Date: _7:20-25
Qual./Cert. Inspector

Reviewed by: T ) . Date: 9’ 21-93
Construction Anchor Review Engineer
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**12 CHP 5021.CCD.019
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET
MORT i EAST™ CORNER

T™wo AvA (33’ IE_THE ROOM
Unit # Bldg. Location
2-5549- /0 2=A\ ApDd 2-A\3

Instailation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch
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|~ - -~ i ¢
B TRLA ¢
3 A_/l/

rsv 704 )
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—SRIm 0 e b Y a2 FTiwerw
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- ST |ITF TO v \™

Yor V9 Fruwer waos (v eV

oL, WL, Wb Svow)
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| | | - /’h\
. — I o 1 o %) !
h 2" " ” >\/ "
a5 28—~ 28" — 28" —etmart 28"~ 43
SEE DETAIL | —
i i it
o-——i e *
&" IA |- sy |
- - ? . : . = Atop<€
(el 5/\/5'.'
INDIANA MICHIGAN POWER
‘ SITE 355'6” CONTROLLED
 SecTion CAA RKING COPY

SEP 21 1993

HITA = INACCESSIBLE : CLERK T‘%Mvz/

Drawn by: J@ Xy WZC/&} Date: j/ 7'/ 73

|

|

/ \

Verified by: 2l B 2 Date: _ 722 -73 ‘
|

Qual./Cert. Inspector

Reviewed by: i 97'1‘\(»&0/%-\ Date: T-21-4973

Construction Anchor Review Engineer
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Revision .3






Equipment No.:
Embedded Steel Dwg. No.:

ANCHOR TINSPECTION DATA SHEET

2 Al

AND Z2-A3

xx12 CHP 5021.CCD.019

ATTACHMENT NO. 1}

12-3388

Dwg No.:Z2-~8§&549~/0

HYSTICAY, CHARACTERISTIC

Wi

IS WELDED ON FO

~ 4
retd 1D Wi ve (W W | W «W7 \ Weld Type Codes
Type [ ! I |TACk]| | / 1|\ =
Size l/6” 1/50 7% 7/ Vs ,/9// Ve \ 1 = Fillet
Length 7// 31/ 3/ 3/4// 3,, 3/4/: l/2.” \ 2 = Plug/Slot

3 = Groove

Cracks @ @ @ é&s @_ i?;i i;s §°
Lack of ion |45 |22 162 B2 €2 D | yes
&5 185 |6 |88 (g |3

"""""" FoUR SDES.

wa B "unvDERCUT
w3 8" uvDERCUT
w4 W' UMDERCUT
ws 4" UNOERCUT
we % UMDERCUT .
@ wag " VMDERCUT % & BOLT WITH WASHERS
w t
c s%5" EMBEDDED L
o g _33
| % . UNGﬂ#IZ. 88
‘ 4"%x 3 ”Z "ANGLE
WG .
4 '(/ eSS oSS 2
N > w3
[# / Wi g
. - . > = r (TAC-If) Yo -
TR 4 |E /L H S
> —ﬁ3”SQ. 2 f;: Wi 7% i < w2!
ws LKG. EAST
L ] -yl
SEcT/ionv BB B DerAil | C SECTION CL”
Equipment base flexible: 0O Yes H& No "T7Qb7wh$aﬁhb Date: §-(7-9%.%2
Construction Are
Reviewed by: : Date: _§Q-21-92
Construction Anchor Review Englneer
Date: ?’970 ‘ 2_3
Qual./Cert.

‘DVerified by:

Inpsector

"INDIANA MICHIGAN POWER

SITE OESIGH CONTROLLED
WORKING COPY

SEP 21 1993

ey T @ ooy
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ATTACHMENT 3 TO AEP:NRC:1040E

SAMPLE SEWS, ANCHORAGE CALCULATIONS, AND
ANCHORAGE INSPECTION DOCUMENTATION
FOR TANKS & HEAT EXCHANGERS EVALUATED
FOR USI A-46 THAT ARE NOT COVERED BY THE
G PROCEDURES IN SECTION 7 OF THE GIP
RAI ITEM 5

o




This attachment includes sample SEWS, anchorage calculations and anchorage inspection

documentation for a cross section of class 0 and 21 tanks and heat exchangers that are not
covered by the procedures in Section 7 of the GIP. The samples selected are designated with an
* in Table 2 and 3 of this RAL. The following examples are included:

Class 1D
0 1-QT-113-AB1
21 1-HE-13
21 1-HE-18E
21 1-HE-34-NE
21 1-TK-11
21 1-TK-37
21 12-TK-47-AB
21 2-HE-11
21 2-HE-38E
21 2-QT-134-CD
21 2-TK-76N




Equip ID: 1-QT-113-AB1 Train: 1 Equip Class:0

—gwing No.: 1-5151A : , .
@tion: EMERG DIESEL
System: DIESEL LUBE OIL
Equip Desc: AB EMERG DIESEL FULL FLOW LUBE OIL STRAINER 1
Building: AUXILIARi Room: AB EMERG DIESEL LUBE OIL PIT
ﬁlev: 579 Sort: S,_ Notes:
Normal State: Desired State: Power Req'd: N
Support System Drawing:
Req[d Support Comp:
. Safety Related Status: NUCLEAR SR Min/Opt: MIN
Alias No: Power Train: NA

Comp Served: LUBE OIL STRAINER 1

MFR: NUGENT

r@: 1554-4L3B
P 1l: ‘

Elem. Drawing: N/A

Wiring Drawing: N/A

Power Source: N/A

Walkdown: A Relay Eval : N
{ Comp Type: STRAINER

" Iso Drawing:

Location:

“ ’ L

O

»
H
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DC Cook Unit 1 GIP Rev 2, Corrected, 2/14/92

SCREENING EVALUATION WORK SHEET (SEWS) ‘| Status:-Yes
Sheet 1 of 11
ID:1-QT-113-AB1(Rev. 0) | Class: 0. Other
Description : AB EMERG DIESEL FULL FLOW LUBE OIL STRAINER 1
Building : AUXILIARY Floor El. : 579.00 . . Room, Row/Col : AB EDG LUBE
OIL PIT,
Manufacturer, Model, Etc. : NUGENT 1554-4L3B
SEISMIC CAPACITY_VS DEMAND
1. Elevation where equipment receives seismic input 587.00
2. Elevation of seismic input below about 40" from grade (grade = 608.00) N/A
3. Equipment has fundamental frequency above about 8 Hz (est. frequency = 8.00) N/A
4, Capacity based on; Judgment
5. Demand based on: 1.00 * Realistic Mean-Centered Floor Response Spectra
File * Record
Capacity —
Demand 1 C:\GIP\PROJ0031\spectra.des BUILDINGIAuxiliary|[ELEVATION]587[BROADEN|N
Demand 2 C:\GIP\PROJ0031\spectra.des BUILDING|Auxiliary|ELEVATION|587|BROADENIN
Does capacity exceed demand? Yes
ANCHORAGE
1. The sizes and locations of anchors have been determined. Yes
2. Appropriate equipment characteristics have been determined (mass CG, natural fre\., 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, nuts Yes
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
cracking.
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 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. Yes
11. The anchorage capacity exceeds the demand. . Yes
Are anchorage requirements met? Yes




o

DC Cook Unit1 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) - - Stalus: Yes o .
Sheet 2 of 11
ID: 1-QT-113-AB1 ( Rev. 0) | Class : 0. Other
Description : AB EMERG DIESEL FULL FLOW LUBE OIL STRAINER 1
Building : AUXILIARY Floor El. : §79.00 Room, Row/Col : AB EDG LUBE
. OIL PIT,
Manufacturer, Model, Etc. : NUGENT 1554-4L3B -
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. 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
IS EQUIPMENT SEISMICALLY ADEQUATE? : Yes
COMMENTS

'

SRT: Tgm Huang (AEP) and George Gary Thomas (S&A) on 10/6/93

REF: 1. Anchor Ingpection Data Sheets: Anchorage Arrangement Sketches and Physical Characteristics Data
Sheet, Certified 6/16/92 for both 1-QT-113-AB1 and 1-QT-113-AB2.

2. Dwg # 10-089

3. Worthington Co. Full Flow Oil Lube Strainer Calculation, 8/26/74.

MFG: NUGENT, WM W&Co - 1554-4-L3B-DN-100

Seismic Capacity vs Demand: The Bounding Spectrum does not apply for Class 0 items. This component is
seismically rugged based on SRT judgement and inspection, and anchor analysis.

Anchorage: .

Supported on 4 angle legs. Each leg is anchored by one 1/2" J-Yolt anchor. The ANCHOR analysis was
performed for 1-QT-113-AB1 and 1-QT-113-AB2 together, since they are connected by a relatively rigid piping
segment.

Frequency was judged to be greater than 8 Hz.
The total weight is 1730#, with the CG located at an approx. mid-height = 33" (Ref. 2).

The minimum embedment of the 1/2" J-bolts for 1-QT-113-AB1 and'1-QT-113-AB2 is 9.125" and was used for the
embedment reduction factor for the J-bolts.

The SRT also judged the bolts may be subject to prying. therefore a very conservative .5 reduction factor was
applied for prying.

ANCHOR analysis includes nozzle loads as specified in Ref, 3, Sheet 15. Conservatively assume that the inlet and
outlet nozzle loads are distributed between the two strainers, 1-QT-113-AB1 and AB2, because of the way they
are joined (see Ref. 2). Therefore the nozzle loads modeled in the ANCHOR analysis are the absolute values of



DC Cook Unit 1 " | GIP Rev 2, Corrected, 2/14/92 il
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes ;
. Sheet 3 of 11
ID: 1-QT-113-AB1 (Rev. 0) | Class: 0. Other
Description : AB EMERG DIESEL FULL FLOW LUBE OIL STRAINER 1
Building : AUXILIARY Floor El. : 579.00 Room, Row/Col : AB EDG LUBE
- | OIL PIT,

Manufacturer, Model, Etc. : NUGENT 1554-4L3B

the larger of the two loads specified in Ref. 3, Sheet 15. The'way the loads are defined in Ref. 3, they correspond
to the x,y,z coordinate system as follows: ¢=x, a=y, and b=z.

The ANCHOR analysis even with the highest nozzle loads and anchorage reduction factors, shows a high margin
of safety (2.5).

Zap Shot, Wk 1, Tm 2, Disk 1, Picture 45

B >

. ' Date:
mﬁ'v\& j> . C\_&’ o—\__\% i /2" /‘5 S
A Cl Moy -f- ps

Attachment: Pictures
Attachment: ANCHOR Report

Evaluated by:

Pl

M.
7
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DC Cook Unit 1 _
SCREENING EVALUATION WORK SHEET (SEWS)

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

Sheet 4 of 11
1D : 1-QT-113-AB1 (Rev. 0) | Class: 0. Other
Description : AB EMERG DIESEL FULL FLOW LUBE OIL STRAINER 1
Building : AUXILIARY Floor El. : §79.00 Room, Row/Col : AB EDG LUBE

OIL PIT,

Manufacturer, Model, Etc. : NUGENT 1554-41..3B

PICTURES

AB Emerg Diesel Full Flow Lube Oll Strainer 1, 1-QT-
113-AB!




DC Cook Unit 1 ' GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes

Sheet 5 of 11

ID: 1-QT-113-AB1 (Rev. 0) | Class : 0. Other

@ Description : AB EMERG DIESEL FULL FLOW LUBE OIL STRAINER 1 '

Building : AUXILIARY Floor EL : 579.00 Room, Row/Col : AB EDG LUBE
OIL PIT,

Manufacturer, Model, Etc. : NUGENT 1554-41.3B

ANCHOR Report

Response Spectrum : Instructure Realistic
Frequency : User - 8.00
Percent Damping : User- 5.00

Spectral Values :

Direction Acceleration (g's)
North - South 0.32 .
East - West 0.32

Vertical 0.17

Angle (N-S Direction makes with the X Axis) : 0.00
Combination Criteria : SRSS

Number of Weights : 2

i No Weight X Y Z

1 1730.00 22.875 0.000 33.000
2 1730.00 -22.875 1.000 33.000

Eorces:

Number of External Forces : 2

No Fx Fy Tz X Y Z
1 1.23E+002 1.23E+002 7.03E+002 0.000 12.000 24.000
- 2 3.31E+002 4,02E+002 6.24E+002 0.000 -12.000 24.000

Number of External Moments : 2

No Mx My Mz
1 8.64E+003 | -1.86E+004 | 6.86E+003"
2 3.98E+003 | -8.52E+002 | 2.54E+003

Allowables :
Anchor: ’
Number of Anchor types: 1




e

DC Cook Unit 1
SCREENING EVALUATION WORK SHEET (SEWS)

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

ID: 1-QT-113-AB1 (Rev. 0) | Class: 0. Cther

Description : AB EMERG DIESEL FULL FLOW LUBE OIL STRAINER 1

Building : AUXILIARY Floor El. : 679.00

Room, Row/Col : AB EDG LUBE
OIL PIT,

Manufacturer, Model, Etc. : NUGENT 1554-4L3B

Tension Shear
Ultimate Ultimate Inter Inter Saf

No. | Dia Manufact Product Tension Shear Coeff Coeff Fact

1 1/2 Other J-Bolt (90 6660.00 3330.00 1.00 0.30 1.00

deg)
Concrete ;
Ultimate Stress : 3500.00 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 0.000 0.000 1.000

Anchor Pattém for Surface # 1
4
© o ® &
¢

Legend for Anchor Patterns

“ - | )




DC Cook Unit1
SCREENING EVALUATION WORK SHEET (SEWS)

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

ID: 1-QT-113-AB1 (Rev. 0)

| Class: 0. Other .

Description : AB EMERG DIESEL FULL FLOW LUBE OIL STRAINER 1

Building : AUXILIARY

Floor El. : 579.00

Room, Row/Col : AB EDG LUBE
OIL PIT,

Manufacturer, Model, Etc. : NUGENT 1554-4L3B

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 -30.719 -7.250 , 0.000 1
2 1 -16.531 -7.250 0.000 1
3 1 -30.719 7.250 0.000 1
4 1 -16.531 7.250 0.000 1
5 1 30.719 -7.250 0.000 1
6 1 16.531 -7.250 0.000 1
7 1 30.719 7.250 0.000 1
8 1 16.531 7.250 0.000 1
Concrete Lines ;
# of elements perline : 4
Number of Concrete Lines : 0
Number of Concrete Points : 8
X Y yA Surf Conc-Pt
No. Coord Coord Coord Id Area
1 -30.719 -7.250 0,000 1 4,000
2 -16.531 -7.250 0.000 1 4,000
3 -30.719 7.250 0.000 1 4,000
4 -16.531 7.250 0.000 1 4,000
5 30.719 -7.250 0.000 1 4,000
6 16.531 -7.250 0.000 1 4,000
7 30.719 7.250 0.000 1 4.000
8 16.531 7.250 0.000 1 4,000
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DC Cook Unit 1 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SE%WS) Status: Yes

Sheet 8 of 11

ID : 1-QT-113-AB1 (Rev. 0) | Class: 0. Other

Description : AB EMERG DIESEL FULL FLOW LUBE OIL STRAINER 1 :

Building : AUXILIARY Floor El. : §79.00 Room, Row/Col : AB EDG LUBE
OIL PIT,

Manufacturer, Model, Etc. : NUGENT 1554-4L3B

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 : (27.25 in. Min Reqd. to achieve full capacity) :=9.13 in.
Gap at Threaded Anchor: 0,00 in.

Edge Distance - Edge 1: 4.38 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
GEmbedment Length : (27.25 in. Min Reqd to achieve full capacity) := 9.13 in.
Gap at Threa'ded Anchor : 0.00 in. -
Edge Distance - Edge 1: 4.38in.
Crack Size : 0.000in. - 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. .ichor# 3

Adequately Installed : Yes

Embedment Length : (27.25 in. Min Reqd. to achieve full capacity) := 9.13 in.

Gap at Threaded Anchor: 0.00in.

Edge Distance - Edge 1: 4.381in.

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 capacaty) =9.13in.
Gap at Threaded Anchor: 0.00in,

Edge Distance - Edge 1: 4.38in.

Crack Size ;: 0.000in. - Cracks traverses thru Installation

Essential Relays in Cabinet ; No




DC Cook Unit 1 GIP Rev 2, Corrected, 2/14/92
- SCREENING EVALUATION WORK SHEET (SEWS) Status: Yés

Sheet 9 of 11

ID: 1-QT-113-AB1 (Rev. 0) | Class : 0. Other

@ Description : AB EMERG DIESEL FULL FLOW LUBE OIL STRAINER 1

Building : AUXILIARY '| Floor EL. : §79.00 , . Room, Row/Col : AB EDG LUBE
OIL PIT,

Manufacturer, Model, Etc. : NUGENT 1554-4L3B

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) := 9.13 in.
Gap at Threaded Anchor: 0.00in.

Edge Distance - Edge 1: 4.38 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 # 6

Adequately Installed : Yes
" Embedment Length : (27.25 in. Min Reqd. to achieve full capacity) := 9.13 in.
Gap at Threaded Anchor: 0.00in.

Edge Distance - Edge 1: 4.38in.
@ Crack Size : 0.000 in. - Cracks fraverses 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 # 7

Adequately Installed : Yes

Embedment Length : (27.25 in, Min Reqd. to achieve full capacity) := 9.13 in.
Gap at Threaded Anchor : 0.00in.

Edge Distance - Edge 1: 4.38 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) ;= 9,13 in.
Gap at Threaded Anchor: 0.00 in.
Edge Distance - Edge 1: 4.38 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



DC Cook Unit 1
SCREENING EVALUATION WORK SHEET (SEWS) = *

GIP Rev 2, Corrected,
Status: Yes

Sheet 10 of 11

2/14/92

ID: 1-QT-113-AB1 (Rev. 0)

| Class : 0. Other

Description : AB EMERG DIESEL FULL FLOW LUBE OIL STRAINER, 1

Building : AUXILIARY

Floor El. : 579.00

Room, Row/Col : AB EDG LUBE

OIL PIT,
Manufacturer, Model, Etc. : NUGENT 1554-4L.3B
Reduction Factors Data Current : Yes
Anc Palv Palir/ . _

No | 1d Vall Vallr RT | RN | RL | RG | RS | RE| RF | RC| RR| RP | RB | RM

1 1 1398.60 N/A 1.00 | 1.00 | 0.42 | 1.00 | 1.00 ] 1.00 | .00 | 1.00 | 1.00 | 0.50 | 1.00 | 1.00
3330.00 N/A 1,00 | 1.00 | 1.00 { 1.00 [ 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

2 1 1398.60 N/A 1,00 | 1.00 | 0.42 ] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.50 | 1.00 | 1.00
3330.00 NIA 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 ] 1.00 | 1.00 { 1.00

3 1 1398.60 N/A 1.00 | 1.00 | 0.42° ] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.50 | 1.00 | 1.00
3330.00 N/A 1,00 | 1.00 | 1.00 | 1.00 | 1.00 ] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

4 1 1398.60 N/A 1.00 | 1.00 | 0.42 ] 1,00 | 3.00 | 1.00 | 1.00 | 1.00 | 1.00 [ 0.50 | 1.00 | 1.00
3330.00 NIA 1.00 | 1.00 | 1.007] 1.00 | 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 1.00 { 1.00 | 1.00

5 1 1398.60 N/A 1.00 | 1.00 ] 0.42 ] 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 1.00 | 0.50 { 1.00 | 1.00
3330.00 NIA 1.00 | 1.00 [ 1.00 { 1.00 [ 1.00 | 1.00 | 1.00 [ 1.00 | 1.00 { 1.00 { 1.00 | 1.00

6 1 1398.60 N/A 1.00 | 1.00 [ 0.42 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.50 | 1.00 | 1.00
3330.00 NIA 1.00 | 1.00 [ 1.00 { 1,00 | 1.00 { 1.00 11,00 | 100 ] 1.00 [ 1.00{ 1.00 | 1.00

7 1 1398.60 N/A 1.00 | 1.00 | 0.42 | 1.00 | 1.00 | 1.00 | 1.00 | 1.60 | 1.00 | 0.50 { 1.00 | 1.00
3330.00 N/A 1,00 { .00 [ 1.00 { 1.00 | 1.00 | 1.00 { 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

8 1 1398.60 N/A 1.00 | 1.00 | 0.427] 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 0.50 | 1.00 | 1.00
3330.00 NIA 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 { 1.00 | 1.00

Legend :

N/A = Not Applicable

‘B’all = Allowablz Pull without Reduced Inspection

Vall = Allowable Shear without Reduced Inspection

Pallr | = Allowable Pull with Reduced Inspection

Vallr | = Allowable Shear with Reduced Inspection

* = Qutlier

X = Reduction Factor Not Used

RT = Reduction Factor for Type of Anchorage

RN = Reduction Factor for [n<tallation Adequacy

RL = Reduction Factor for Embedment

RG = Reduction Factor for Gap at Anchors

RS = Reduction Factor for Spacing

RE = Reduction Factor for Edge Distance

RF = Reduction Factor for Concrete Strength

RC = Reduction Factor for Concrete Cracks

RR = Reduction Factor for Essential Relays

RP = Reduction Factor for Base Sliffness and Prying Action

RB = Reduction Factor for Base Strength and Load Path

RM = Reduction Factor for Embed. Steel and Pads !

Analysis Performed : Yes

. ype of Analysis : Regular
| Spectral Accelerations (G's) |




»



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

Room, Row/Col: AB EDG LUBE

OIL PIT,

The Anchorage Capacity is

DC Cook Unit1
SCREENING EVALUATION WORK SHEET (SEWS)
ID : 1-QT-113-AB1 ( Rev. Q) | Class : 0. Other
@ Description : AB EMERG DIESEL FULL FLOW LUBE OIL STRAINER 1
Building : AUXILIARY Floor El. : 579.00
Manufacturer, Model, Etc. : NUGENT 1554-4L.3B
No N-S E-wW Vertical Safety Factor
1 0.325 0.130 0.067 5.843
2 -0.325 -0,130 - -0.067 7.456
3 -0.325 0.130 0.067 5.843
4 0.325 -0.130 -0,067 7.456
5 0.325 -0.130 0.067 5.853
6 -0.325 0.130 -0.067 7.213
7 0.325 0.130 -0.067 7.213
8 -0.325 -0,130 0.067 5.853
9 0.130 0.325 0.067 2.478
10 -0.130 -0.325 -0.067 2.756
11 0.130 -0.325 0.067 2.503
12 -0.130 0.325 -0.067 2.695
13 -0,130 0.325 0.067 2.478
14 0.130 -0.325 -0.067 2.756
15 0.130 0.325 -0.067 2.695
16 -0.130 -0.325 0.067 2.503
17 0.130 0.130 0.167 5.114
18 -0,130 -0.130 -0.167 9.385
G 19 0.130 0.130 -0.167 8.762
20 -0,130 -0.130 0.167 5.040
21 -0.130 0.130 0.167 5.114
22 0.130 -0,130 -0.167 9.385
23 0.130 -0.130 0.167 5.040
24 -0.130 0.130 -0.167 8.752
Minimum Safety Factor: 2 178

2.478 times greater than the Demand
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**]12 CHP 5021.CCD.019
ATTACHMENT NO. 1

»

@ ANCHOR INSPECTION DATA SHEET
[ /)ux AB tmeRo. Buwsee Loac O Pt
Unit # . Bldg. Location
/A- 3329 /I /- OT1-113-A8L
Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch

[-QT- W3- AL

]
l /_ L‘ 1}
— ) ¢ 4 / ‘"
[ Im 1-g% |5 I
@ 1 il
]
4 ]
| — [\/ NG
i of--t-
\ i
b %" u
? / [ 1 (ﬁﬁji%-ﬁzﬁﬂ
0'_5:: ]5 ;
/ !

e~ "G Type R i
T-Qorrs Cryp) Y

T
1]
1
.
L]
.

Y
]
t
.
.
.

reeeaalre o wea

/

Figv. Miew Lookme East
Drawn by: /Arr\.(/L %M : Date: _ Z-&Y-9R

0 Verified by: ”.:;_ d( Date: _22-25-7.2

Qual./Cert. Inspector

Reviewed 'by: ,AA%(A— %)M Date: b’/m}/qL

gonstruction Anchor Review Engineer

Page 1 of 3

Mrmees md maa o






*%12 CHP 5021.CCD.019
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

I AUX. A6 Diese, Lvee O, P;r
Unit # Bldg. ‘ Location
/7~ 3229 / [~QT-13-RB1
Installation dwg. / Rev. Equipment No.
Anchorage Arrangement Sketch
\-QT-1\3-Rcl =1 N
Y—Q'/g"
0 c
7
p 93/ o
’ \-a%
|""Q The ¢
@ A
A DN
1-Q %"
Pran View

Drawn by: _A;ﬂA¢ fiéggu;viz' . Date: A-F5-IX
Verified by: v :va» Lty Date: ._3-"‘7&&.;«“7

Qual./Ce¥t. Inspector ‘ . : )
Reviewed by: ALMA L\ IV ' Date: 6,//3/91

¢gbnstruction Anchor Review Engineer

Page 1 of 3
Revision 1



*%12 CHP 5021.CCD. 019
ATTACHMENT NO. 1

g , (0) ON
@q\}ipment No.:__ [~QT-J3-AR]1 Dwg No.: __IR- 3229-/I
Anchor type: -‘:{?e 2__3-Dour Dia: 2" Dwg No.: _/2- 30734-3
Tightness established by: B “Snug Fit" 0O Torque
Torque Wrench No.: W/a _Cal. Due Date: N/A_
Tightness verified? & Yes 0O No Date: Z

onstruction
Equipment base flexible? 0 Yes [ No ' Date: (rﬁ%z;zz
onstruction ARE

PHYSICAY, CHARACTERISTICS

Bolt ID A B < D _ Comments
Gaps D\\ O“ 'O“ Ou
prner - i B o i O B

P | 6% | L bh L
Embedment q-/"" q%‘ q\/‘{" 7.%,'

oois 5%k | 5% | 5w 4%

Concrete
condition Ok ok ok | ok
_Edge =" | 1-0" |o-s"|I1-Th
distance

anchor W\ 93"\ 129" L2%| |"2%,

spacing
Anchor o o o o
angularity ) 8) o) s)
Thread alc. ok ok | ok
engagement
Comments: ] Ne  Qacnee leaorits  Ace  Takeny From D,mwwgg (2 -322-1l_qnd /?-30734.-3.
ghn &Q !&BSH!‘E& Bgﬁ NAED. E.Q&’! t!l&zﬂﬂ!ﬂi L3 lb“f o Sump N, zag Aggﬂ- ﬂ&;gw; a‘lac
coll O Do %M " 1) s ReQuie g a)s et n SEOPIEN Qo Grig TR £y qores
g ReNCW o peese. ARE,  Jao) Z/2 Ancha, “AY « D" A habes P Qurnng :
Abaian  unsakiels o4 Clie] DD WP 8 : Per Sps 32% oTueR
discripeNcies ! Do a1’ DicTATE ANy OPERPBILTY CoNcGRN. T wM"“@% L0092,
Verified by: ;L“,Céé Date: S48
Qual./Cert. Inspector .
gviewed by: pr.n. %M : Date: _C/i/in
Co(yxstructlon ARE . 71

Page 2 of 3
Revision 1






**12 CHP 5021.CCD.019
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

mipment No.: [-QT- lI3-AB1 Dwg No.: _/2-3R39-1/
edded Steel Dwg. No.: Nja :
PHYSICAL CHARACTERISTICS

Weld ID A 8| Cc 10 |¢ | Weld Type Codes
Type 1 1 1 1 1 I .

. n 37" 3" YA 3 n q l - Flllet
Size 3/:(. e e Y /n 2 = Plug/Slot
Length 3%e | 3% ] WS VE L 2% g

3 = Groove
Cracks Yes Yes Yes | Yes | Yes Yes | Yes Yes
do (o)) N> > | O No No No
Lack of | Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
Penetration |<NO AP No No No
Porosit Yes | Yes | Yes es | Yes | Yes | Yes | Yes
Y |as° |08° a8 A6 | &8 [Ne- |No- [No

hr———_:1 = = — —

Querort Reacker DetAwns

Qeacker B
==_: _71‘.;_41('-
' 4
-, 2] W - —
‘b QﬁH‘g\zﬁ ‘Gf N . Bracket  Tawewness:
. -.ﬁ [ ‘-hs y‘1
NP/ D)
! g
Q Q)
H—ie | o} —F ‘«‘3
o= N
.t o~
Q "Q
€
pa Ll
L = ¥
Equipment base flexible: 0 Yes B8 No M_&gﬁa.%r__ Date: _#-2Y-93
onstruction Are
Reviewed by: Z) ) ) Date: _7-24-92 -
onstruction Anchor Review Engineexr
VWied by: Q—— 1{:,( : “ Date: _~2+25-j»
gual7/Cert. Inpsector '

Page 3 of 3
Revision 1




ANCHOR_INSPECTION DATA SHEET

- QT1- N13-AR%1

**12 CHP 5021.CCD.019
ATTACHMENT NO. 1

Qquipment No.:
mbedded Steel Dwg. No.: Na

PHYSICAIL, CHARACTERISTICS

Dwg No.: _/2-322%9-//

Weld Type Codes

meld ID A 4 o ) £
Type L 1 1 1 1.
Size %," 3w 3/4," %. 3 %-' '
Length 3% 3 1 Y3 ] "/m' 5’3/1
Cracks Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
e[ A > | | .{No | No No
Lack of |, Yes es | Yes | Yes 555 Yes | Yes | Yes
Penetration | é@) fis (o)) [i3fe No No No
Porosity Yes | Yes es | Yes | Yes | Yes | Yes | Yes
: N é@r D > {No | No No |

Jueport Beacker Dethns

ffﬁ A~ N
Sy UL 4S
N 1 g G -
bt 7
~ l -
O Q
“F—ic oi———% r?
N &
o~ o~
. |
qQ O
el
.:L[ —
12

Bracket Thiekness:

Reviewed by:

‘@fied by:

Equipment ba;se. flexible: 0O Yes [ No /%m“%_ﬁégﬁ.&@g__ Date: 2.24-92
onstruction Are

/ construction Anchor Review Engineex

it

Quélr/Cert. ilnpsector

-

1=

2

~
s ]

Fillet
Plug/Slot
Groove

H

Date: _z%497

Date: 2-A3-57

Page 3 of 3
Revision 1
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quipment No.:

ANCHOR INSPECTION_ DATA SHEET

/- QT -y3-A81

**12 CHP 5021.CCD.019
ATTACHMENT NO. 1

Embedded Steel Dwg. No.:

*fn

[_lw eld ID . | A

PHYSICAL CHARACTERISTICS

—

/) C 0 &
lzype RN RN RS
| size | Yo | Yo | Yo | B
| Length 3% | 3% L | 1% [ 2%
I Cracks Yes | Yes | Y¥es | Yes | Yes | Yes | Yes | Yes
o)) No 5o No
llLack of Yes es | Yes |[Yes | Yes | Yes | Yes | Yes
Penetration {gf» |@O N dAo |do No No No
l Porosity Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
AND d@ Ao _|dH | No [ No | No |

-li

—

Jueport Rracker Dethns

s

4

4

O-

3% J?ﬁ

L 0

2%

(Aracket

¢

o)

\: V2| i

AT of

—fe | o}

Lz

€
L. R

“32%.
1

7%" l 0
3"

/

(0]

'051’7‘1

£S

4--,’“

Dwg No.: _/3-3729-1/

Weld Type Codes
1l = Fillet

2 = Plug/Slot
3 = Groove

BrackeT Tawkness:

A

Equipment base flexible: { Yes @& No M_tﬁ%&,&%__ Date: _ 7-49-92
onstruction Are

Reviewed by: yﬂénm_ %

construction Anchor Review Engineer

s

‘Bified by: e
Qualc/Cerc.

lnpsector

Date: _Z-24-9z

Date: &S %2

page 3 of 3
Revision 1






**i4 CHY 5021.CCD.019
ATTACHMENT NO. 1

PR

ANCHOR INSPECTION DATA SHEET

@L\ipment No.: [~-&T-113-AB 1 Dwg No.: _/& -332%-/!
®mbedded Steel Dwg. No.: Ny
PHYSICAL CHARACTERISTICS
a £
III[WEId 1D 2 :16— ;: ﬁ 7 = Weld Type Codes
TYpe m alr ¢ u‘ g A 1l = Fillet
Size S\ Ho | v | Yo | T 2 = Plug/Slot
Length 3%" 1 3% | 1| V| 2% k
3 = Groove
“ Cracks Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
oo (N No No No
flLack of | Yes | Yes | Yes | Yes | Ye Yes | Yes | Yes
Penetration : (o)) No No No
Porosity Yes | Yes [ Yes | Yes [ Yes | Yes | Yes | Yes
D o)  do | No No No |

———

Queport Reacker Dethns

’

e

'\@fied by:

3T ]; T T 1
Q. 3Ry - - ,
1 ) H G F N BRRC.‘CET [TFRYA T 1L
- é s "
CREEE A
-~ 1 \(\:)
Q Q
“—fc | O}—% ?*ld
H = ;
3 N
o o
Q Q
b
o =
Equipment base flexible: 0O Yes ®& No /%émuA£ZLL%ﬂgigigL__ Date: _ A 7-9Z
onstruction Are
Reviewed by: 2 ol Date: _-2¢9%
Construction Anchor Review Englineer
Date: 0‘9 -:73-5 .‘}.3

Qual./ert. lnpsector

Page 3 of 3
Revision 1



Tams

Equipment No.: \-QT-W\3-ABR1

Tightness established by "Snug Fit"

Tightness verifiedby: EZZMVAZL(

Qual./Cert. Inspector

Comments:

‘Date: 64 -52



Equip ID: 1-HE-13 Train: 12 Equip Class: 21 ,
Drawing No.: 1-5129A 1-5135
@ .ction: RI
System: CVCS
Equip Desc: EXCESS LETDOWN HEAT EXCHANGER
Building: CONTAINMENT Room: REGENERATIVE HEAT EXCHANGER ROOM, AZ 295
Elev: 612 Sort: S,_ Notes:
Normal State: Desired State: Power Req'd: N
Support System Drawing:
Reqg'd Supporé Comp:
Safety Related Status: NUCLEAR SR ~ Min/Opt: MIN
Alias No: Power Train: NA
Comp Served: EXCESS LETDOWN HEAT EXCHANGER
Mfr: ATLAS INDUSTRIAL MANUFACTURING CO
MOdel:
1l: t
Elem. Drawing:
Wiring Drawing:
Powexr Source:
Walkdown: F C Relay Eval : N
Comp Type: HEAT EXCHANGER
ISO Drawing: ’

Location: ON THE CONTAINMENT WALL SIDE OF THE RM




.

DC Cook Unit 1 GIP Rev 2, Corrected, 2/14/92 |
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
: Sheet 1 of 1
ID : 1-HE-13 (Rev. 0) | Class : 21 - Tanks and Heat Exchangers
Description : EXCESS LETDOWN HEAT EXCHANGER .
Building : CONTAINMENT Floor El. : 612,00 Room, Row/Col : REGENERATIVE
HEAT EXCHANGER RM, ON THE
CONT WALL SIDE OF THE RM
Manufacturer, Model, Etc. : ATLAS INDUSTRIAL MANUFACTURING CO
BASIS : External analysis
1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater N/A
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 bolts and the tank shell is equal to or ‘ Yes
greater than the demand.
4. Attached piping has adequate flexibility to accommodate the motion of a large, flat-bottom, Yes
. vertical tank.
5. A ring-type foundation is not used to support a large, flat-bottom, vertical tank. N/A
1S EQUIPMENT SEISMICALLY ADEQUATE? Yes
COMMENTS

»
1

GSRT: George G. Thomas (S&A) and Tom Huang (AEP), April 13, 1995.

Ref. Unit"t and 2 Anchor Bolt Schedule (Drwg. # 3073A-3 and 3073D), and Unit 1 & 2 Containment Building
Concrete Floor (Drwg. # 1-2-3207-23)

Relatively small exchanger (1600 Ibs) on two saddles in extremely high rad area.

Could not inspect anchorage due to it being hidden from view with insulation. Removal of insulation was not
performed because of ALAKA considerations.

Anchorage includes four 3/4" diameter J-bolts, embedded at least 2 feet into piers. Due to large anchorage (four
3/4" bolts) and small exchanger, the anchorage is acceptable by SRT judgment,

Evaluated by: Date:

j\u\,} N, Bﬁg 12 ls (ss
’ ’\] Cﬁu.\_ Leop, I’I//z&"/fs'/
J h

’




[ .

SN 01/16/92

PG. NO.539
SAFE SHUTDOWN EQUIPMENT LIST (SSELWP)
FUNCTION: ESW
Equipment Class: 21 Train: 2
€auipment 10: 1-HE-18E Orawing Number: 1-5113 1-514¢4

System: CONTAINHENT SFRAY

Eauip Description: EAST CONTAINMENT SPRAY HEAT EXCHANGER

Ruilding: AUXILIARY Room: E CONTAINMENT SPRAY HEAT EXCHANGER ROOM
Nnormal state: Desired state: Power Required: N‘
Sunaorting System Drawing Number:

Required Interconnections and Supporting Components:

fatv Related Status: NUCLEAR SR Min/0pt: MIN

ADDITIONAL INFORMATION

Alias Number: Power Train: NA

Comonnent Secrved: EAST CONTAINMENT SPRAY HEAT EXCHANGER

Manufacturer: YUBA Hodel s
Panel :
€lem Drawing: N/A Viring Orawing:

Pownr Source: N/A
Ualkdoun: F . Relay Only: NO

Comoonent Type: HE - .
IS0 Drawings:

Octailed Location:

Elevation: 609

Sort: v, Notes:

N/A



.DC COOK Unit 1 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes

) Sheet 1 of 2

ID : 1-HE-18E (Rev. 0) | Class : 21 - Tanks and Heat Exchangers
@ Description : EAST CONTAINMENT SPRAY HEAT EXCHANGER
Building : AUXILIARY Floor EL : 609.00 Room, Row/Col : E CONT SPRAY
HEAT EXCHANGER RM,

Manufacturer, Model, Etc. : YUBA (VERTICAL)

BASIS : External analysis

1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater N/A
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 bolts and the tank shell is equal to or Yes
greater than the demand.

4. Attached piping has adequate flexibility to accommodate the motion of a large, flat-bottom, . Yes
vertical tank.

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

s E CALLY AD TE? Yes

COMMENTS

SRT: Gary Thomas, Tom Huang and Kailash Mahajan on 11/3/93.

ﬁery well engineered support structure.

There is a ring support at top of the exchanger bracketed to the wall in each of the 4 quadrants. This takes the
overturning loads on the exchanger.

Bottom support (at about the 1/4 point of the exchanger, with the remainder of the exchanger hanging below) is a
heavy duty ring with gussets at the bolt locations. These are bolted to a steel support structure that is obviously
well engineered.

Qualification data (Yuba Heat Transfer Division Calculation 69-G-226) indicates an analysis to the design basis.
Based on the inspection and anchorage data collected the Heat Exchanger is adequate.

Evaluated by: . . Date:

j\ p o NN c\kgf’ oli1s /e

)

,\/ 6/\,& oiLuq, [& - ¢[- ]
74

Attachment: Pictures




DC COOK Unit 1 ‘ GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 2 of 2
ID: 1-HE-18E (Rev. 0) | Class : 21 - Tanks and Heat Exchangers
Description : EAST CONTAINMENT SPRAY HEAT EXCHANGER . '
Building : AUXILIARY Floor El. : 609.00 Room, Row/Col : E CONT SPRAY
HEAT EXCHANGER RM,

Manufacturer, Model, Etc. : YUBA (VERTICAL)

PICTURES

BASE GUSSETED SUPPORT TOP SUPPORT
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G YVUIBA HEAT TRANGHEER BIYISISLS
P.O.BOX 3158 o TULSA, OKLAHOMA 74107 « (918} 939-2201 YUBA INDUSTRIES, INC.

December 7, 1971

American Electric Power
Two Broadway
New York, New York 10004

o adK FLANT
.r"

Attention: Mr. R. A. Kadlec
Mechanical Engineering Division

Subject: Indiana & Michigan Electric Company
Donald C. Cook Nuclear Plant
Contract 1241
Containment Spray Heat Exchangers
Yuba Job Number 69-G-226

LANT Llr ETiME
DATE 10 pLANT

NON PERMANENT
MiNIMum RETENTIDN\YRS

Gentlemen:

@

We are enclosing six (6) copies of our Seismic Stress Analysis for the subject job.
We refer to a letter of November 9, 1971, written by your Mr. A, Sherman, requesting

m additional clarification. As a result, we have completely rewritten this analysis
as Rev. 2. :

Please return one (1) copy indicating your approval and/or comments at your earlxest

convenience.
Very truly yours,
YUBA HEAT TRANSFER CORPORATION
'ﬁ;, 7 Gt —
B. F. Forman
Design Engineer
BFF :dc
* cc: Mr. A. Sherman -
Main File . / / .
Eng. File s
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YUSA EAT TRANSFER DIVISION 0
) YUSA INDUSTRIES, INC. . . Rev. 2
' Scismic Stress Analysis ‘
Indiana & Michigan Electric Company

pounald C. Cook Nuclear Plant
@ Contract 1241

Containment Spray Heat Exchangers
Yuba Reference 69-G-226

»

Stresses in the support ring structure resulting from the operating load on supports, the

forces due to seismic acceleration and operating pressure will be investigated using the refer-

ences listed below.
'EKZ support structure consigﬁs of two 4" x 2" rings encircling the exchanger together
with a 1" thick wvear plate and %' shell pl;te. Refer to Page 5 gor vertical support details.
The following stresses will be calculated:
L. Longitudinal bending stress due to shell acting as a cantilever beam and
loaded with horizontal seismic force.
2. Bendiﬁg stress in ring structure loaded with operatiqg wt. apd vertical
seismic and horizontal seismic force acting at center of g;aviCy of

@ * exchanger. ° :
"

3. Circumferential and 1onéitudina1 stress in shell due to pressure in shell.
The period of vibrationgis determined using References 1 and 2 below:
1. "Introduction to Matrix Method of Structural Analysis"; by Harold C.
Martin, McGraw-Hill Book company, 1966. |
2. Yuba Computer Program to determine loads and reactions in structures by
t?e direct stiffness method per referegce 1 above. The program also

¢alculates the natural frequencies of structures. See discussion on

Pages 10 and 1ll.

!-n
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YUBA EAT TRANSFER DIVISION c ¢ 200087 ¢ G0 G Page 2 of
YIBA INDUSTRIES, INC. Rev. .

., W = 94.4k Total Operating Wt. .
Q*Vertical JAcceleration Ay = .17 .

*Horizontal Acceleration AH = .3

A = 10/12 Fr. N ' ; o . .
B = 18/12 Ft.
C = 9.42 Ft. > i
(See Fig. 2 Page 5)
D = 3.46 Ft.
E = 6-92- Fto > . N - —/-"’.-
8 =

4 J S

Vp = Wx (L Ay) = %45 x 1.17 = 110.4F

2°PE Sin @ = Vg D Sin 6 < CHg

G. 2 P x 6.92 x .707 = 110.4% x 3.46' x .707 -k 9.42" x 28.3F
X : ‘.

P = 54.9 k (Vertical reaction at one support)
The following forces are horizontal components acting normal to the rings. Two

forces act at each support - See Fig. 2 Page 5.

A _x P _ 1d/12'.x 54.9% ; .
R} = 2/3B x 2. - 2/3 (8/12) x2 ~ 22.8 k (Force due to moment caused by vertical

reaction)

-

T BE/28in@ _ 28.3%/2 x .707 '

= lizsk (Horizontal shear in each ring) {

i L E 4 x2 = L x 2
Hp sin'e _ 28.3% x .707 K : .
hy = = = 2.5 (Force due to moment cuased by horizorntal
4 x2 4x2 reaction)

.
- . 1




YU, HEAT TRANSFER DIVISION o Page 3 o-
YUG{:IHDUSTRIES.!NC. Rev. 2

.o . '

@ =R & B+ - ek 125k 22,5k

26.55 k, 24.05 k (Total horizontal force acting normal to the ring
See Fig. 2 Page 4) ) Lo

it

Using &' x 2" Rings and the loading "R" shown in Figure 2, calculations were
made to determine stresses.

For stress in rings see Page 6.

Stress_in Shell g
" (Due to Hp Actxng at CG) ‘

=B x ¢ = 28.35 x 0,421 x 12 = 3200 in k (foment in Shell)

outside diameter of shell, ia.

Section Modulus . Where d

inside diameter of shell, ia. |

1]

d¢ - 4.4 | ., . di
.049087 ¢ i) .

L}
-

(614 - 60% 43500

= .049087 305 30,5 = 1426 in3
5 ¥
M 3,200,000 in 1b ) ’
Stress =g = 1426 i3 = 2245 psi Shell Stress
) * The above calculatxons were' based on the horizontal & vertlcal acceleratzon

.glven in your specxflcatlon 42373-NHX. . _

The acceleratmons used to obtain stresses correspond closely to those obtalned
by calculaclng the natural frequency of the exchanger sece Page 9 for values plotted

on the response spectra curve at Floor EL.633.

The natural period of the exchanger as obtained from our computer program and

based on loadings shown on Figﬁre 1. Page 4 is 1.275 Second (maximum) .

LI







P

. »
LI md = QY

CR R acaT y r o~
.

CG]

L2 7 eD

SESreo”

/

Wl <
; .
E a
t (‘\‘\‘}.
_ o b
; 2% A
i , %, e Vi
: 10292 e T
3 iz i3 .
3 > L (1‘ \;
7, H .
: Jo/0 ft ‘ ;
/ | \
1 N A 1 }
= T =
L |

zZzZ” |

— e

N\
N
)
0
¥
{
3;[

Tvr3es SAT.

gz200%

7iZ

S 4 d
/‘Io/f:o ’ (‘v\‘/\

7f¢ er A

o
Lo &

\ C AL rI I

yr 4 ~

7

&

s
i -

.

7~

e _J

2200 ¥

P

(?

b ’ "
VY mrom  ab |
N
N

CoveEer?

v
ok [4ZEK 12K

<)
IR

e
.

E Freoes 7
) O/ WerelH7S
Owo. TILe :
! VEERIRAN BEEAR S ASGRPBRER CUIRFECHIRATESNS .
), Gienre ]
; # sursininey or YUBA LGLESLIBATED LNRUSTRILS, LG, (’ Y
e : ra
1 ] DVCG.
T 3515 DAWSON ROAD. TULSA. OXLAKOL ES-G-22 =/

o - LA



.
-

. v
Yo
-

.

»
LI
v
.
>
-

.

-

-
.
-
- .
.
s "
«
»
»
4 .
.
v
.
N
.
.
-E
.
.
-
.
«
»
. -
.
. .
.
L
.
.
«
.
a
.
-
.
«

.
Samsats 2 s smaiveyit Naw qe e L L R e ST L T LT

- 5l—-

[Prae _5 O 1}

.
B

‘/2 " .

S ; G0
! . ~——C.G
_ -~ e G300 SHELL. N
’ " 7 UL D RuELL i
— 452 Ring e - l . I
‘
:

o tsmatram (T

et v sgpet e

%o ne

TE AR Nt P F My an L S tAvae, 2t -

.
.
b
N
:
2
i
L)
2
Al
1Y
:
3
.
: .. .
a o To onan Mt 2 A A AP AT N BISWE M Seuad Pt e WNETE T RTE DTS myma A s e W P RPN it e AT A aat Y PaT g Al MinWIn s® MM I 6 Vi e, PSS §F P
. e
. L LR R
. : -
. T e ICR-L I R
- L T .
@ s .
] « s gan a4 PR AR . U * . oes 8
“ « PR R L IR A LI NP SEE T . 'VER \UF’-JO - "-""
[ - . . hY - t R - ‘
- - o . .
! .
s
L . - " e aa  as . s e
‘ e - P \‘..
.




YUBA HEAT TRANSFER DIVISION . ‘ Page 6 of .
' YUBA INOUSTRIES, INC. Rev. 2
: : STRESS TIM RINGS
Reference “Formulas For Stress & Strain' by Roark (See Page 7) |

"

Moments in Ring . .
® S @
= 17° Cos¥ = .-9563 - T .' 6’/
8 - ='28° Cos 6 - & = .8830 ) . .
% 0s 0 - %X 26.55 k x 31.5"
YRr= 2
R =226.55 k r = 31.5" . N
1 . =418 in k )
‘Mg =-%Rr (3 - cot ©) . ' ;
e Cos (6 -%) _ 1 :
M'=%Rr 5 9
_ 11 . .o
Mp=%Rr(gg ~ @ : 3
v Cos X _ L Lo -
Yo' =%¥Rr¥ Cgng ~ @ : .
_ 1 . . . ¢ oF Rins
Mg = -418 7853 - 1) = -113.8 in k (}:iom.,nt at load due to .).oad) ' - B .
C 8830 _ _ 1 . , ' , - ‘ i
Mpt = 418 (.707 .7853) = «10.45 in k (Mox_nent at R due. t.:o load at R)
- S0 SN S ; '
My = 418 (.707 .7853) = 59.4 in k (Mome.nt at 0 due to load at R)
b@ . 9563 _ .
U= 418 ('707 .7853) 33.4 in k (Momem: at 0' due to lo.ad at R)
Mp (Total) = (L13.8 -10.45) = r124.25 in k
M (Total) = (59.4 +33.4) = 92.8 in k ?
Moment of Inertia of Ring ¢ ) i" —et 2" st -
3
2 x 1 15 x 1.5 ; '
I= b op 22 [: 8 x 22 4~ 22.5 x .752 { |_——C.G.
- . [ ° T i
I=59.50dn% s=L1 = 2231 -14.9 i03 _f L
c A ) e ! , 319,
S L) 15" RADIUS
Max. Stress (at load) = g or %[42 . ’ : .
-124250 in. lbs. ' o
= 8,350 psi (in 4" x 2" rin
14.9 in’ 350 psi (€ 8) .o
- . 22.5X .75+8x3.5
. CC="2x4 ¢ L.5x 15

-124250 in. le. kS 105“ ) .

1.5"

it
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YUGBA INDUSTRIES, INC,

Copy ‘Taken Fron -
"pormulas For Stress and Strain' by Roark

- .

H .
1]
Y
'.".l e bl * * " - v w e « e " em s Swr v s
, - * ' . - -
) .
- Tasry VIIL—~Fonsturas ror CixcULAR RINGS AND ARCHES ]
. My, Th, Vi, AL, T', and V are positive when as shown, negative when reversed.  Altapplied forces and couples 33
: are positive when as shown, negutive when reversed.  The following notation is cmployed: £ m modulus of <
2. ,L clasticity (Ib. persq.in.); 7 = moment of incrtia bf ring cross section (in.*); IV or F asshown = applied load or
s v ,’f’J . reaction (1b.); w - applied load (1Y, per lin. in.); &k wcig!xt of containad liquid (Ib. per cu.’in.); & = siu ,
7 A5 1l U = CO5Z;S = Siné,c ™ cosO;n msing, ¢ = o5 &;p =sinf, ¢ = cosf. All anglesin radians, distances in
2, 1 4 7 inches, forces in pounds, moments in inch-pounds. -+D; or 4D, means increase, — D, or — D, mecans decrense o
in diamcters. -AR means increase, —AR means decrease, in upper half of vertical diameter, g
) - ~ ;-: - had
b TavLr VIIL—Forxurag ror Circurar Rixcs axp Anrcucs.—(Conlinucd)
" Louding tus foc beodi {3, circumfeceatial tension T, radisl sbese V¥ at aszulsr distance s frocs boltom of ting sod for D, chanze fo bodtoatsl duncter,  ° 2=
M‘:: ;:m and Foctaalas for ieg moment 3, cireumfece asion 'lnd 137 ,.A:han;eza 'u a“l;c Jdimem : e o3t dleey, %
foPinc exdecany w0 oy w1 R (S D) 6 2w IFR(F = d) stz 0, 20,40, cte.  Max =2 =dwR -'--cou) »t each fosd
b of equal radial| (= z IR(v=g )i Mzt “3FR(:—% x v 0,23, 49, clo. 2 wd
focees equally spannd 1 1 ' .
(] Mu?"'i"'('-) 3tz ~ 0,20, cte. T-ilt'cotoﬂlon{s. .
. ed}
Tadial displacemeat of each Joad poiat = gf?[%{%""'%") —%] oulxard * . N g
- WIsf2 1= e\, : ) =
Tadial dsplacemcal at 1 = 6, 22, 43, elc. = -(757(5 - ;—o‘-.) faward . - . <
- J Ly
» ' = . ., .
{
’ ¢ . ’ ! -
. L)
| |
- -
d ]

‘e




L URA HueAl TRANSFER DIVISION S B ¢ R Page § o,
Yuga INDUSTRIES, INC.,
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f
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@ 4 '
.

SUMMARY OF STRESSES

~ Combined Longitudinai Stress
‘ r X
Longitudinal stress due to pressure = “EE‘E - 20p

Where r = inside radius of shell, t = shell thickness & p = design pressure

30" x 150 psi _

.2 x 150 psi = 4,4i0 psi

2 x .5"

Combines stress

= 4,470 <k 2,245

Circumferential

_ 30" x 150 psi
©

Combined stress

= 8,910 43,140

The shear stress

in bending.

pressure stress .. bending stress (Page 3) 2

6,715 psi . N

Ccombined Circumferential Stress

r X ‘
stress due to pressure = __E—E - .6p .

- .6 x 150 psi = 8,910 psi. .

= pressure stress-f bending stress (Page 6)

12,050 psi

Shear Stress .

»

in the shell can be ignored since the ring structure'takes the load

|
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Computey Fiugiu s, i;..l. cithufng Lewds nd
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@ This progrom uses the divect stiffness wethod as shomn by H. Co Martin iu

"Matrix Mathods 20f Structural Anal)_'sis'

4

In the case of 2 beam vith a distributed load, the load is divided inte many

.
~

point loads spaced along the beom

- W /5.

S A YA |

] L]
i L = leugth .
The problem would be approximated as ° .,

)

E
A F F O F F
B N S S N S W | |
A B 4/ o/ A K | \/ (5 ./ T/\'_I\ $.. .

Where I = WL/(~1) Vhere N = Ho. of Load Points :

@' rowm here the program calculates tiic mowmzuts at cuch load poiunt and ¢

E
72

o—"

¥
:

reactioas at cech load point and the reactions at cachr support. Also, with the

. 'ir.tpul:, the natural frequencies wmay be calculated. -

To find the natural frequency the stiff.nr_-ss tiatrix found above is used in musy
. the sama way .. a spring constant in a vibre ting spriag and mass system. For a
s.prix'.g

'U-"-LSL"-L F = -EX T=-% X

g --- X° = =}X but for an oscillatiung

>C‘
_ ﬁ/ system X =W?*X V& 1s in radsans/scc .
w

Tr

z_ KE e [oata -
or (W*°- R = 0 W = {rg/v
K‘.\ﬁl-d—nlﬂl\' LI CMBAL dekeer® e .
Nx‘)‘ii;‘--".'v.u deasirg Be L2 prezetty of Sone frcq. o= \Al/z -nf cycle_s/scc
Heot Teuttfor Divisicn, Sud w 6ot 13 Le o000 . .
desed 1n wlele, of in a1l fOof vris {0 €2y [ealc
Srta cIher Thun Mhet (or weqdh 1l 1 $38¢efa.9%,
" letnfeled, witheu! §hs wpdreevt ¢ Yuts feut
Trcesler Gavision
jova - el L Jo L] T Ll-.u-wl », Qatrsd Was et Pe BN AL A @ Y b B As 40 P v
L\, TIvLR R
. 4 - .,‘, I R R R N AYIE Tt .
: R o T AT LI N o nhEInN
YUBA  (BUSTRIES, NG o
s m St o =t wpnt
e, . [
. G, . .
o e sremnend . P % oe e s H
oy renk 4 AT PG Lo siutd I'ifg S5, UKL SO Tl d :
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™ - ome s » ~ » e w Fre . wt -l,: .\-:_ . -': ,.\J{ l.J...w, ‘Jm
For our case F == K, avivere K ods L

point loads and X

. pYY]
P = =MW 2,

or ¥ A X = KX,

or (K+MA) X =0,

the determinate of the Matrix (K
e

ad B W cveles/aeo.
and ¥ = —=x C)clc../s..,c.'-.

Xz are the displacements

where M =

where A =

+ M A) must equal Zero.
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since "the displacements are not all equal to Zexo

Then W=+ 2°
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INSTRUCTIONS

' FOR
§ . INSTALLATION, OPERATION AND MAIKTENANCE
OF
S SHELL AND TUBE NIEAT EXCHAKGERS

FOR

AMERICAN ELECTRIC POWER SERVICE CORPORATION

INDIANA & MICHIGAN ELECTRIC CONPANY
. DOMALD C, COOK NUCLESR PLANT

UHIT 1 A¥D 2

} . CUSTOMER'S PURCHASE ORDER KUMBER

Contract 1241

YUBA HEAT TRANSFER DIVISION JOB NUMBER

69-G~226 '

DESIGNED AND BUILT . ‘
BY
YUBA HEAT TRANSFER DT:VISION

TULSA, OKLAHOMA




- - "
=T YUBA HEAT “'mmn,-m DIVISION

- P. 0. BOX 3158 « TULSA, OKLAHOAMA 74101 - (318) 239.2201
EXCHANGER SPECIFICATION SHEET

P ) YUBA INDUSTRIES, INC,
\ CUSTOMER American Electric Power Corp. OATE 9-18-70
@ CUST. NO. 42373-NHX
PLANT LOCATION Donald C. Cook Nuclear Plant PROPQSAL NO. 0G-598-69
. VISERVICE OF UNIT Containment Spray Cooler ITEM NO. EA~-1
2 [S12ZE  60-355 TYPE CFU POSITION Vertical
° 3 [SURF/UNITS(EFF.) 11,200 SHELLS PER UNIT  Four SUAF. /SHELL XXX 12,000 Gross
4 {NO. OF UNITS One SHELL ARRANGEMENT PARALLEL SEIEERN ENGRS. JEB
s . ALTERNATE PERFORMANCE OF ONE UNIT
G SHELL SIDE TUBE SIDE
7 { FLULO CIRCULATED Lake Michigan Uater Borated NaOH Water
8 | TOTAL FLUID ENTERING FmR.] 1,650,000 - 3300 GPM 1,600,000 - 3200 GPM
-] VAPOR = /HR, ) .
10 LIQuUI0 7 /4R ] 1,650,000 1,600,000
St STEAM # /HR, . . ‘
12 *NON-CONOENSABLES = /HR.
. 13 | FLUIO VAPORIZED OR CONDENSED =/HR.
. 14 {STEAM CONDENSED =/HR, .
18 {GRAVITY LIQUIO oAP|
16 | VISCOSITY-LIQUID cr.
17 [140LECULARWEIGHT=VAPORS .
18 {SP. HEAT=BTU/S/OF  ENTHALPY=8TU/=
19 | TemMreERATURE IN : °r. | 76 167.5
20 | TEMPERATURE OUT °F. | 14L1.5 100
21 | OPERATING PRESSURE  P.S.1LA. P.5.1.G.
meeen OF PASSES -  PERSHELL | two two
= LOCITY FTJSEC. ’ 3.7 °
2¢’| PRESSURE DROP P.S.l. 10 ALLOWED 14 CALC. 10 AtLLoweo 4,0 cauc.
t§ 25 | FOULING RESISTANCE .001 . .0005 .
26 | HEAT EXCHANGS0~B.T.U/HR. 107,850,000 M.T.0. QUHKXNIROR. 25.6
27 | TRANSFER RATE-SERVICE 375
28 . CONSTRUCTION—EACH SHELL
29 | DESIGN PRESSURE pst.|] 150 300
20 | YEST PRESSURE - ps.t.| 225 . . 450
31 | DESIGN TEMPERATURE or, | 200 . ’ 200
s2]TUBES  A249 TP316 NO. 1150 U 0.0. 5/8% IN 207 BWG.AVG.RNXWwALL
33 ’ , . e LENGTH 29'-7"  pPiveH 13/16" . 2 XK
32 JSHELL Steel {NoMm. I. O, 60" |o. o. .
‘35 | SHELL COVER (INTEGRAL QRELERNNNKEe Steel FLTG. HD. COVER -
36 | cHANNEL 304 Stainless Steel CHANNEL COVER 304 S.Steel Clad
97 | TUBE SHEETS~-STATIONARY Steel & Overlav FLOATING - _
38’} BAFFLES-SEGMENTAL Steel PITCH  ° % CUT "FLOW
39 | BAFFLE~LONG . Steel (MP°T. Stainless Steel
40 | TYPE JOINTS~SHELL . Bolted TUEES Bolted
41 |GASKETS-SHELL S.Sceel Clad FLYG. HO. - cHANNEL S.Steel Clad
42 J CONNECTIONS=SHELL—-IN |8 our 18" SERIES WE
43 CHANNEL—IN ]2 ouTr 124 SERIES JE
44 |CORROSION ALLOWANCE~SHELL SIDE 1/8% YUBE SIDE - v
“ € REQUIREMENTS~ASME 1968 Sect.ITIC Tube Scczv8 sTanmeives) XXX TEMA CLASS
4 HTS=-EACH SHELL AND BUNOLE 60,000 BUNOLE ONLY FULL OF WATER 94,400

47 FHEMARKS:~ Eddy current cesc tubes.
Seal weld tubes.
Full suoporc place a U bends.
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® YUBA HEAT TRANSFER CCRPORATION

P.0.BOX 3158 « TULSA, OKLAHOMA 74101 e« (918} 939-2201
July 9, 1975

; American Electric Power Service Corporation
Two Broadway
New York, New York 10004

Attention: Mr. Cherry
Subject: Indiana & Michigan Electric Co.
Donald C. Cook Nuclear Plant
Contract 1241
Containment Spray Heat Exchanger
Yuba Job Number 69-G-226
Reference: Seismic Report for American Electric Power

Gentlemen:

-1
¥

Confirming our recent telephone counversations regarding.our Seismic
Analysis, our 69-G-226 vertical containment spray heat exchanger for the-

@ +108 sec. rather than .787 sec. as stated in the report.

pt and stresses than those in the Seismic Report.

Very truly yours,

» Al (e

Design Engineer
WCN/et
cc:. Mr, R. H. Shaw
’ Mr. T. R. Harrington .
Mr, Bill Newland
Main File
Engineering File

If we may be of further assistance, please contact us.

YUBA HEAT TRANSFER CORPORATION

William C, Newland, Jr.

ALL AGREEMENTS CONTINGENT UPON STRIKES, ACCIDENTS AND OTHER CONOITIONS BEYQONO QUR CONYROL
' ALL CONTRACTS ARE SUBJECT TO APPROVAL BY AN OFFICER OF THE COMPANY, QUOTATIQNS SUBJECT TO CHANGE WITHQUT NOTICE,

Donald ‘C. Cook Nuclear Power Plant, the natural period of vibration is

Please note that the .108 sec. period will result in lower accelerations
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- U-TUSE EXCHANGER
_ REMOVABLE CHANMEL AND COVER
TWO PASS SHELL
EVEN PASS TUSE SIDE
TEMA CLASS "R" CONSTRUCTION
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ids I - a TYPICAL CONSTRUCTION
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SQUG Pre-Walkdown Anchor Inspgction Sugmary Sheet

Component No. (-HG-( € Class ‘)
SQUC Piscrepancy
Any parficular area the Seismic Roview Team should pay extra accontion to?
Yes No __ (If yes, check items thac apply.)
Anchor Type Remarks

Anchor Diameter

Anchor Spacingy” ———-mss|—p>- /Jo‘[ ,e} @,A}cafz\) L:m‘;lOS
Anchor Number /,/\_, ; )

Anchor Embedmant o~ TR  Aolclend

Anchor Edge Distance A 4 %L’7 5

Anchor Gap /.U.)g, /‘/éG(,,/ml/’[,L, '

Anchor Thread Engagement
Anchor Grip .
Anchor Angularity a(,lwo 3 S
Concrate Grack : )’) B.,.wj (-2 -3
- ’ * - - /-‘S

Others (describe briesfly)

Resign Basis Discxepancy
If there {3 concern for Design Basis Discrepancy, circle the applicable
{tem and explain.

1, Hardware Maintenance Type Discrepancy

2. Drawing Update Type Discrepancy

3. Significant Operability/Design Basis Discrepancy .
4, Others

Condition:
NONE

Actions Taken:

NoNE

Prepaved By T%‘,WW}- Data 3~ 23-9%3




XL Cny oLULL.CCD. VLY
\TTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

\ Aux EL.004-g"  CONT SPRAY €. Room-
unit # Bldg. Location
12-3915 A-0, 12-3915- ) |-HE-IBE

Installation dwg. / Rev. Equipment No.
quhorage Arrangement Sketch
_;/'\.-N, _ 4
73 \- HE- RE A
a ‘-;) :: . . f‘ /B.
- ”» ‘ - -
g v ©\" (rReF) .
N { )
| : :
| - < L 1
\
. R_pnfo&“\
\CE\.. Lao'-0"

N aa— [Ny
——l——--—-—----—-—:.—Fr———
—:%-;:: e == ':'_—_:=I—_—

- 1 INDIANE TAICHIGAN Fovie
T~ - SiTE 07 'k cdiraniiel
VLRSS FU?Y
MAR 23 1993
ferer T-GWIWWI,
T
Ereu. View Lookiyt WEST. -
" -.:- - '’ 6‘ —’2-
< .d :)":;‘ . ‘o .:\.
A ‘,- P ° ., ~
.0 - . - 0- .7‘ re
Drawn by: T QYYV"\LW’V) Date: _3-(493

3 — )
Verified by: 7@%&— Date: _3 " AA-73
Qaal./Cert. Inspector “

Reviewed by: T &WPAWW\, Date: _3-23-93

Construction Anchor Review Engineer

Page 1 of 3
Revision 1




*%12 CHP 5021.CCD.019
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET.
\ Ar\)f E-L’boq\to“ C&NT-SPR.W H"Eo QwM

Unit # Bldg. Location

12-3915-), 17-3915A-¢ -4E-18E

Installation dwg. / Rev. Equipment No.

Aﬁchoraqe Arrangement Sketch

18 WF45 J

I PLAN VIEW (reos e croto)

Dx.:'awn by: T %q‘l&uban;}l Date: 3-'9-(3

Verified by: A Pala Date: 5 °.23-%3
Qual./Cert. Inspector f

Reviewed by: . T Ompudomn Date: 3-R32-93

Construction Anchor Review Engineer

Page 1 of 3
Revision 1



*%12 CHP 5021.CCD.019
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

‘ AU%. €L.00q' 0" CoNT SPRAY H.€. ROQM
Unit # Bldg. . Location
12~ 3015 A o) I-HE~1BE
Installation dwg. / Rev. Equipment No.
Anchorage Arrangement Sketch
& Y Y %
\q. ] _*:l <
te cf

N I B PLAN VIEW -
1
4 1 ,4:.’HL;\ (peLow PLATFRME 641) o
bW . | D—— J N N - \*
Drawn by: T GYT\',{.\,\LW«W} Date: 3-14-93
Verified by: _ ft Tnedly Date: 7 el S5
Qual./Cert. Inspector
Reviewed by: T- QYY\WMM - Date: _3-23-93

Construction Anc¢hor Review Engineer

Page 1 of 3
Revision 1 .




**12 CHP 5021.CCD.019
ATTACHMENT NO. 1

>

ANCHOR INSPECTION DATA SHEET
: @ I ASX  EL.Log- 2" CONT. SPRAY R-B. Room
Unit # Bldg. Location
12-3915A : A - HE - IQE
Installation dwg. / Rev.

Equipment No.
Anchorage Arrangement Sketch

‘ 'Z%’s‘.tyn P
TG
b (I)‘/ N 3/4‘ 1

. ¢ BoLT, Loct, —— ~

# | E WASHER , NIUT B £

1 E?' (rP2) é%

1 — ! f ==

Lo Il ad= ]

g o

O'J
@)

@ SECT.'AA SECT B

25 mu)/® |
-

ﬂg&%%mu)ls
-

\o='.ﬂ.=°/ L. 3Y,x5 x?*/bxa/z*/mt& =L v Q‘
L (rveay (&) JL =
I 14 ‘d.? L i -
1 ! N X
UG = = \\O Ht -
e L e = B
. > w*nm.': %
MAR 2 z 1093 (To)
[} ] \ !
SECT. C-C cLerk T @W‘ SECT. D
.Drawn by: T @Y’)Cﬁubﬁa lm : Date: 3-'94-42
Verified by: W Date: 3 "2 ~/3
Qual./Cert. Inspector .
‘D Reviewed by: T Ovnaulagrm, Date: _3-2.3-923

Construction Anthor Review Engineer

Page 1 of 3

Revision 1



**12 CHP 5021.CCD.0Q19
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

| AR CoaNT. SPRAY & - RooM
Unit # Bldg. Location
12-39I5A o) I-HE - 18E
Installation dwg. / Rev. Equlipment No.
Anchorage Arrangement Sketch
el Wit .
WELD WL S\ R Yox'
N . ;:?:D ( ’__-{E, " o
| U 7 BY1 x5Yy, (Ticn wetoep
HE ST —] i)
| a i
: . /AN BOLT WiTH Lotk W ASHER
RY2 %3 xg" INOT
Stim T2 ON SITHER SIDE OF THE WER IS NOT SHowN
[y ]
SECT. E-E
DL
s 3V ‘
&L'G 0‘.0" = ! ‘
(RG-F% 3 D — | _ 41—
ol
|
q O | R T
SHL LG DLTa0.
== WOLRILG com? Led
MAR 23 1993
o 8opier T OV bz,
~— i
SECT.'F-F
Drawn by: ’r'ghn““bﬁmn) Date: 3-'%-43
Verified by: 4@5%%”27L45£¢;~——— Date: 5 “ol?— 73
| Qual./Cert. Inspector ;
Reviewed by: T O ppnacom, . Date: _3-23-93

Construction Anchor Review Engineer

Page 1 of 3
Revision 1
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"*%12 CHP 5021.CCD.019
ATTACHMENT NO. 1

. ' ANCHOR INSPECTION DATA SHEET
‘p Equipment No.:__|"HE-18€E Dwg No.: 12-39ISA-0
anchor type: WEDGE ANCHOR Dia: _ M4 Dwg No.:
Tightness established by: O "Snug Fit" H Torque .
Torque Wrench No.: CPM -519 Cal. Due Date: _ fG- 9% 93
Tightness verified? @A Yes 0O No T Omevhaann, Date: _3-'4-13

ConstructioniARL

Equipment base flexible? 0O Yes H No T OMinday.  pates 3:19-43
Construction ARE

PHYSICAL CHARACTERISTICS
Bolt ID { 2 3 4 S b i B | comments
P I\
Gaps o o |o | o Y32 | o o | o
I\ ] W ] 1 | \( »
oneth | &4 | &4 || 84 | g | w4" |04 |04
protruding | |5y | My | 2 | 24 | g | sk | 20 |23
Embedment (0'4bl‘ © ._“\ (0‘4:1 é'lg' G a\\. 6'4-6' 9.4\‘1 6‘2\“
\ ¢ ' 1} u o
@ Bl Vo' L Ve [ e | Y2 | e | e | Y| sig"
. ccoo:clciftafoen GooD | Govp | Goop| Goop | hood | Guop | Lued| Coop
Edge NA& N&- | NA N A& N& NA/ NA | N& .
distance :
dnchor | e | |e | | | (e
Anchor AV
anqularity o Q¢ o o' 0° 0° o' | o°
Thread . oK ok | oK ol | ol o ot. | ok
engagemen : .
i_—* m_;———;nm:.
Comments: : ‘
» PR X
Verified by: L P 3-34 ﬁ/&%\
Qual./Cert. Inspector ]
Reviewed by: __ T O adasay, R T T ITCYORRIT T Date: S~ %3-93
m Construction ARE SITC MESISN CONTROLLED
¥ORKING COPY
| MAR 231993 |
Page 2 of 3
wcn T %W“"‘ Revision 1

'an = e B 8 4 2 S P e = @ - O
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**12 CHP 5021.CCD.019
ATTACHMENT NO., 1

- ‘ ANCHOR INSPECTION DATA SHEET
@ Equipment No.: |-HE -18€ Dwg No.: 12-2415A-0
anchor type: WEDGLE Anetor Dia: 34 Dwg No.:
Tightness established by: O "Snug Fit" H# Torque
Torque Wrench No.: CPM- 319 Cal. Due Date: _AG 04,93
a? 0 No _T-©Madasa.  pate: _3-19-43
Tightness verified? f Yes Ao

? O Yes B No 1~ PMiubdwy  pates 3-161-93
Equipment base flexible A Sl

PHYSICAL CHARACTERISTICS
Bolt ID q =1mlO i\ 12 = 14 IS b | comments ‘
Gaps he | N | Ve | e | 3he | o | M| 6 |RETwEe
jnchor | g4 | a4 (34" | o4 |94 | o4 [0 |84
* n n « ], A o
Protruding | Vg |15 | \Te| 2" | 2' | 2" |2hc |1
¥ t x ., x B A t "w o G K= n % \
Enbedment | 7.8 1p98" | 653 | 6/4" | 64 b4 |6:34 063

\ " el X} A t -
@ = % [o [3 [ow 90 [ae [5 [
c%onndciz;:efoen Goop | 4ood | Goop hoop | Guop |.Goop | Geop|Goop
Edge NA NA | NA NA VA NA NG NA&
distance : N
SAEnaCé'liOnliL (0“ (O" ) (pu 6" s Q/'b 5 q/' (d“ (D“ G"
Anchor
anqularity
Thread |/&®eees] ok | o | o | o [ or | or | op | wur sy
engagement % THL .
%_ __u—ln-h:m.
Comments:
% swotya cfion A™I~ dccCUy a e
Verified by: ﬁ//Mﬂ————— Date: . L5
’ Qual./Cert. Inspector — -
Reviewed by: _ T [ TniAtA MICHGAY POVIER Date: 3-23-93
: 0 : Construction G COPY
! MAR 231988 )

‘ '\Pagc 2 0f3
e m et =Y “Revision 1




ANCHOR INSPECTION DATA SHEET

—a A& JULLell,ULY

ATTACHMENT NO. 1

|- 3915A-0

Weld Type Codes

]

Equipment No.: |~ HE-LBE Dwg No.:
@Embeddéd Steel Dwg. No.: N
PHYSICAL CHARACTERISTICS
— - —. =1
Weld ID Wl | W2 ]
Type l l —

Size 3o | 3Ny v 1
Length 22| 58 |_—TA4 : 2
H Cracks Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes 3
- W) KRG No No No No No No
e A A
Porosity Yes ﬁgs §gs' §gs §g§ ﬁgs ggS‘ ﬁgs

IHOIANA 212
SITE DES.
Vi<

‘L

MAT 7 - "293

WELDS @ TYPICAL LocaToNe ARE SAME oR STRONGER THAN Wi RW72.

TthWUMJAwn~r3 -19-93

Fillet
Plug/Slot
Groove

Equipment base flexible:

Reviewed by:

ver'

Verified by:

T

O Yes H No

T' 0\’}1 L\o\.l.,\mﬁ..o}m

Construction’ Axe

anstruction Aﬂchor Review bngineer
o e e SCPhL AR

Qual./Cert.

1Inpsector

pate: 3-14-913

Date: 33— 23-93

Date: 2-22-93

Page 3 of 3
Revision 1






S & A DEPARTMENT

OCUMEN 12 SHP 5050 NDE.0OS8
CONTROLLED D. -\ ATTACEMENT NO. 1
COPY NO. 3
Q ULTRASONIC TEST REPORT

JOB ORDER NO.: NJA REPORT DATE: > /»/q3 REQUEST No.__ NIA
IDENTIFICATION TECHNIQUE
Unit ONE Test Unit/ S/NKRB usxr/cac 465
Comporient |- HE-\RE Freq./Diameter_ S Muz J 25C
Item ANCRCC S Reference Standard ac* 3¢
Material C/s Couplant/Batch No. L.TEI’:G\El?t AO3D

Other i‘aqucx PR OERAM

TEST DATA/REMARKS

Ancice ClERGTH
1 3.4°
2 ‘2.9
| 3 3.4
i ' 2.4
@ 5 3.9"
G “ 3.4
T 34"
g 34"
q KLY
o 3 4"
1 “ 2 4"
13 . %.4"
13 3.4"
14 3.4"
15 3.4"
16 3.4
PERFORMED BY: —JIaINca\cai0nSP LEVEL: —1=- DATE: 3/3/93
G, REVIEWED BY: J/ﬁ /?‘ % LEVEL: —ZZ_ DATE:_3/3 /93
" FORM NO. 12 SHP 5050 NDE.ooe-q Page 1 of 1

Revision 0







o~y 01716/92

@ PG. NO.545 :

SAFE SHUTDOWN EQUIPMENT LIST (SSELUP) .

FUNCTION: ccw -
Equipment Class: 21 Train: 2
Equipment 1D: 1-HE-34-NE Drawing Number: 1-5135A ‘

System:  CCW

Eaquip Description: RORTH SAFETY INJECTION PUMP PP-26N OUTBOARD MECHANICAL SEAL HEAT EXCHANGER

Ruilding: AUXILIARY Room: NORTH SAFETY INJECTION PUMP ROOM Elevation: 587

Normal state: Desired state: +Power Required: N Sort: W, Notes:
Supparting System Drawing Number: ‘

Requiced Interconnections and Supporting Components:

faty Related Status: NUCLEAR SR Min/Opt:‘HlN

e ‘-

Aliag Number: Power Train: NA
t

ADDITIONAL INFORMATION

Comoonent Served: NORTH SAFETY INJECTION PUMP PP-26N

Marufacturer: BORG-WARNER Model:  NX-0500-FW
Panel: )
Etem Orawing: N/A Wiring Orawing: N/A ’

Power Source: N/A
L)

Wal¥roun: F + Relay Only: H

Comnonent Type: HE . -
150 Drawings:

Detailed Location: . ‘ . .

q “



2

EEY v

DC COOK Unit 1 GIP Rev 2, Corrected, 2/14/92
s SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
’ Sheet 1 of 2
ID : 1-HE-34-NE (Rev. 0) | Class : 21 - Tanks and Heat Exchangers
Description : NORTH SAFETY INJECTION PUMP PP-26N INBOARD MECHANICAL SEAL HEAT
EXCHANGER
‘Building : AUXILIARY Floor El. : 587.00 Room, Row/Col : N SAFETY
. . INJECTION PUMP RM,
Maanacturer. Model, Etc. : BORG-WARNER, NX-0500-FW
BASIS : External analysis
1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater N/A
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 bolts and the tank shell is equal to or Yes
greater than the demand. ) )
4. Attached piping has adequate flexibility to accommodate the motion of a large, flat-bottom, Yes
vertical tank.
5. A ring-type foundation is not used to support a large, flat-bottom, vertical tank. N/A
E SEISMIC D ? Yes

@CO S
SRT: Gary Thomas, Tom Huang and Kailash Mahajan on 11/1/93.

ANCHORAGE ACCEPTABLE BY ENGINEERING JUDGMENT OF THE SRT.

6" diameter by 8-3/4" high exchanger, attached to North Safety Injection Pump with 2 1/2" bolts. Could have
screened with the pump using the rule of the box, however the exchanger was listed seperately on the SSEL.

Crane above in a parked and locked position.

Evaluated by:

Y D, b

Dl
s N7
PV X I % DR L . ,/

Date:
s/is/e s

(¢-¢f-f1v~

N 82\). o -
s

Attachment: Pictures



At e

DC COOK Unit1 -
SCREENING EVALUATION WORK SHEET (SEWS) -

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

Sheet 2 of 2
ID ; 1-HE-34-NE (Rev. 0) | Class : 21 - Tanks and Heat Exchangers
Description : NORTH SAFETY INJECTION PUMP PP-26N INBOARD MECHANICAL SEAL HEAT
EXCHANGER
Building : AUXILIARY Floor El. : 587.00 Room, Row/Col : N SAFETY

INJECTION Pl MP RM,

Mahufacturer, Model, Etc. : BORG-WARNER, NX-0500-FW

‘{;‘h’f%j’if}!:}}.??&,
=4 Pk Lt
% ;‘&;23‘4}1'

O aindines

- '~
ATy

NORTH SAFETY INJECTION PUMP PP-26N




—’ AR LL WIIE DVLle /e VALY

ATTACHMENT NO. 1

’ ANCHOR INSPECTION DATA SHEET
@ ‘ ﬂ\))( N. %Q"\:\; \h}ec_j'\gm Q\Jm Ren
Unit # Bldg. Location
N/A 1-HE-34-NE
Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch

= BE-29-N¢

Ereu View Loty Nogtht Eiev. View Loowwit, \)31:51

s . '/a“d) Coun

ay® / e,

3 TN ok
t

T
A ®
d 9
o \
'§ \ .
g
INDIANA MICHIGAN POWER 2‘55-.‘;-[—' }
: CONSTRUCT!ON CGNTROLLED e
% WORKING COPY e,

AT
RS

SEP € 3 1207

aen
T,

3k
He,
*a

cterk 0K isaerend.

Drawn by: (A/znpA_ ‘ﬁ/M Date: /0-15~9/
Verified by: ﬁd&-d‘ﬂd Date: (-2-9Z

Qual./Cert. Inspector

Reviewed by: YA _ pate: _/-3-I%
nstruction Anchor Review Engineer

) . Page 1 of 3

»

Revision 1




@ [~ HE - 39-0NE ‘

Equipment No.:

Tightness established by "Snug Fit"

-~ . ? .
Tightnessverifiedby: ~S&— Lo

Qual./Cert. Inspector

TightnessVerifiedby:‘ﬁé;wm izi%ma~lﬁf/

AQConstruction ARE

Comments:

L.
Date:_~"%~F2

Date:S/27/5

.3:?'



Equip ID: 1-TK-11 Train: 12 Equip Class: 21

Drawing No.: 1-5142

@ction: RI
ystem: BORON INJECTION

Equip Desc: BORON INJECTION TANK

Building: AUXILIARY Room: BORON INJECTION TANK ROOM
Elev: 612 Sort: S,_ Notes:

Normal State: . Desired State: Power Req'd:
Support System Drawing:

Reg'd Support Comp: ‘

Safety Related Status: NUCLEAR SR Min/Opt: MIN
Alias No: Power Train:

Comp Served: BORON INJECTION TANK

Mfr: STRUTHERS-WELL-CORP.

Model: 900 GALS, 4' DI

‘lE»;: .

Elem. Drawing: 1-98282

Wiring Drawing: 1-95222

Power Source: 1-AM-D-5A 1-AM-A-2A

Walkdown: F Relay Eval : N

Comp Type: TANK

ISO Drawing:

Location: IN THE MIDDLE OF ROOM, 15' SW OF THE ROOM'S ENTRANCE

DOORWAY.

‘ G



Tirasac

w Description : BORON INJECTION TANK

DC COOK Unit 1 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 1 of 3
ID: 1-TK-11 (Rev. 0) | Class : 21 - Tanks and Heat Exchangers

Building : AUXILIARY Floor El. : 612.00 Room, Row/Col : BORON
INJECTION TANK RM, IN THE
MIDDLE OF RM, 15' SW OF THE
RM'S ENTRANCE DOORWAY.

Manufacturer, Model, Etc. : STRUTHERS-WELL-CORP, 900 GALS, 4' DI

BASIS : External analysis

1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater N/A |
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 bolts and the tank shell is equal o or Yes
greater than the demand.

4, Attached piping has adequate flexibility to accommodate the motion of a large, flat-bottom, Yes
vertical tank.

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

IS EQUIPMENT SEISMICALLY ADEQUATE? Yes

co S

SRT: Gary Thomas, Tom Huang and Kailash Mahajan on 11/3/93.
ADEQUACY OF ANCHORAGE AND TANK TO SUPPORT CONNECTION BASED ON JUDGMENT BY THE SRT
AND COMPARISON TO THE BORIC ACID TANK EVALUATION.

Tank is §' diameter by 10" in height supported by 4 Wide Flange Leg supports (10" WF w/ 5/8" flange) 4'4" in
height..

Each Ieg is bolted to the pedestal w/ two embedded 1 3/4" bolts with 2'-11" embedment.

Weld of leg to tank about 14" in length and 1/4" thickness on each sude of the wide flange and 10" at the top of the
wide flange.

Adjacent Block wall reinforced with column supports and it is not an interaction concern.

The Seismic Evaluation of the Boric Acid Tank (2-TK-12S) is seismically adequate. The Boron Injection Tank (1-
TK-11) is much smaller but has about the same support. Therefore, Tank 1-TK-11 is judged adequate.

“ .. |




. DC COOK Unit 1 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes .
Sheet 2 of 3
ID : 1-TK-11 (Rev. 0) | Class : 21 - Tanks and Heat Exchangers
0 Description : BORON INJECTION TANK
Building : AUXILIARY Floer El. : 612.00 Room, Row/Col : BORON

INJECTION TANK RM, IN THE
MIDDLE OF RM, 15' SW OF THE
RM'S ENTRANCE DOORWAY.

_Manufacturer, Model, Etc. : STRUTHERS-WELL-CORP. 900 GALS, 4' DI

Evaluated by: : Date:

(\ﬁ\\ . ~ '\“:.__\.
/;./-\..:37,(.' }‘/a- (\\.kLA:’K ‘?)/Is'/'b)'-

= <
~J Cff[t.k &7// (ot - fo

Attachment: Pictures






@ Description : BORON INJECTION TANK

DC COOK Unit 1 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 3 of 3
ID : 1-TK-11 (Rev. 0)

| Class : 21 - Tanks and Heat Exchangers

Building : AUXILIARY Floor El. : 612.00

Room, Row/Col : BORON
INJECTION TANK RM, IN THE
MIDDLE OF RM, 15' SW OF THE
RM'S ENTRANCE DOORWAY.

Manufacturer, Model, Etc. : STRUTHERS-WELL-CORP. 900 GALS, 4' DI

Tl
W

»
k
i
Y
&
;4
=
]

BASE ANCHORAGE PEDESTAL

%

R
Pha
Ty P2 3T

SUPPORT COLUMN TO TANK CONNECTION







fry

Component Mo, ! -TK -1l

SQUG Discrepancy

ticular area the Seismic Roviaw Team should pay extra attention to?

Anchor Type
Anchor Diameter
Anchor Spacing .

Anchor Number v/;ﬂ___,,_—~’

Anchor Embedment
Anchor Edge Distance
Anchor Gap

Anchor Thread EngagsmentV —
Anchor Grip
Anchor Angularity
Concrete Grack

pe h
;[f No ___ (If yes, check items that &spply.)

~

Remaxkg

—5 Thdcho e Ghren

Others (describe brisfly)

'(

Resign DBawia Discrepancy

If there {s concern for Design Basis Discrepancy, circle the applicable
f{tem and explain.

1.t

. A\
) w
C)“-\*-tzf

1. Hardware Maintenance Type Discrepancy
2. Drawing Update Type Discrepancy

3. Significant Operability/Design Basis Discrepancy

4, Others

Cond{tion:

Actlions Taken:

To BG AAOG(}{:U«’"E.

_o T A Plovlem Sines e
BoLTS HAVE A CoMmon BehRg
pLte AT TH'\B" PoT TOM

TJunaeo

‘Peopared sy T Ompating daca 2-1:43
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- 12 CHP 5021.CCD.019
- ATTACHMZNT NO. 1

® NiSiOR_INSPECHION DATA Szax
ONE AR Lo12-7" EL BORON INLECTION TANIK RACM
Unit # Bldg. Location
12-3314-17 TC-I Neo Equihmen #F o
Installation dwg. / Rev. Equipment NO. Towi ,loc a¥iow taken .
Anchorage Arrangement Sketch From Dwg-\&-53|‘*-\7
2 ("x I5"X 15"
WID145
132" ANCHOR
BOLTS PER
DRAWING
12-3219-20
{
ggs
’5%1'
INOLENG S0 D, 1]
SITE 0ZSIGN COe* o2
WORKING €G-
JUL 13 1993
beerk T M ooy,
_ Drawn by: @/’éﬂgﬁL Date: “/-/&-93
e Verified by:-/ @/ 4,&45 - pate: & -/-7J
Qual./Cert. Inspector
‘Raviewed by: T _Omunwaan: Date: 1-4-92

Construction Anchor Review Engineer

Page 1 of 3
Revision 1
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Equipment No.:

sened e msvLW L ULY

ATTACHMENT No. 1

Comments: A DATA MOT CETANMED DUE TO CONTAMINATION.

[-TIC -1\ -CNo Lolsel 0\-.'\‘o~v\\k3 Dwg No.: _/&-3211.:9
Anchor type: 5TUD TYPE (*I2) Dia: 134" pwg No.: 12-3279-20
7 ——
,g'rightncss astaé&’fng&j &‘;‘“‘6 ) "Snug Fit" 0O Torque
< Torque Wrench No.: N Cal., Due Date:
OS Tightness verified? O Yes 0O No T_Tﬂke__m Date:
N ‘\ onstruction
Q 9 Equipment base flexible? O Yes 8 No _I @M 6w anvy Date: 4-16-93
3 construction ARE
3 4 PHYSICAL CHARACTERISTICS |
£
Y e [ O T OO O[O ® [ @O | conments |
g § ity &,é\P V32 GAD
N Gaps v ewor s | N/a | e | e | e A
QQ\ &t Zwr o zew CACA B AOS T RNNLY
5 N ﬁﬁ‘;@ﬁ n |z (] ® rAS TR A ) A | VN s
TR\ RF RECESSU] RUCES3ED RECLSSLD NUT_THICKNES
§ Prgf‘:ggéng e R R va avge.| var A A 1S A\ MNG" S’[
N ‘
\3‘\; x% Embedment | |, ape) oo | — | peaw] — | — | —
% geip V¥ | 2% | 47| 224 | 2w | et | A | A
5 t P\‘lti',“ GROUTY
o NCONCRETE 1S |CRACKED —— 5 TG
Edge N/A N/A | NGA | NI | WA LN | NJA PN/A lepue oisT.
distance : 718" INSLan
1713-9-52
S'A;:é‘ionz gl 82" 8" 8 8" 8" 83" | 8
) ANCWIR X
anmintey | WA {na [ wa | asa [as [ ua s v (aiden (s
Thread gef_gssan OK  [Rées Recess | OW reress | QK | ONKC L\’;T\v‘;:.‘;wm”
engagement — ‘

W NvACCESSARLE -

@ UNOBTAINARLE DUE TO BOLT RECESSED .

Varified by:
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S &'A DEPARTMENT
CONTROLLED DOCUMENT

COPYNO. _ 2/ ...

+2 SHP S50S0 NDE.O0O0S8
ATTACHMENT NO. 1

ULTRASONIC TEST REPORT

JOB ORDER NO.: .g> 74 REPORT DATE: 2.23-93 REQUEST NO. "/4
%2373

t”-‘

IDENTIFICATION
Unit & ne
Component /- 7— K =//
Item /77n.r /mr =5
Material ¢/
Other §¢,., P2y

rASEY

9?‘0-“ e
7

TEST DATA/REMARKS

TECHNIQUE 5

Y,
Test Unit/ S/NUSK-9S  C & HES™
Freq./Diameter =$o»/4-. L Z25H”
Reference Standard R/ - 5
Couplant/Batch No.// /,LM}m /] 7L G085

/JZ:'/I L= é( 4':.-11 + /L

/ e et S 2 é/r

2 .35,-//

> /Rccass ez17 «.Lnnl) lru'nq L )IS

L] i 7/

.5.¢ .3 S__II

é ('Rnccss rgf'\ I,kn@b"’a'lnt\.l]}&
i? I;)é.(-c'-c‘.‘:‘,:ﬁ.L )r ﬁlu.(_ '/'c; ((‘m'/a_m ;n:\:l':bl')
3 5

PERFORMED BY: M/

LEVEL; “ZZ—  DATE: 3-22-53

/44
REVIEWED BY: . y@

FORM NO. 12 SHP 5050 NDE.008-1

LEVEL:_ZZ _ DATE: 31'/55/2’5
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Equip ID: 1-TK-37 Train: 12 Equip Class:21
Drawing No.: 1-5135A
@ction: CCW
System: CCW
Equip Desc: COMPONENT COOLING WATER SURGE TANK
Building: AUXILIARY Room:—éggxﬂALLWAx
Elev:.g—g; Sorxt: S,_ Notes:
Normal State: Desired State: Power Req'd: N
Support System Drawing:
Reqg'd Support Comp:
Safety Related Status: NUCLEAR SR Min/Opt: MIN
Alias No: Power Train: NA
Comp Served: CONDENSATE COOLING TANK
MFR: SPEAR AND WOOD
M~del: 10000GAL, 2' D x 12' H
1l:
Elem. Drawing: N/A
Wiring Drawing: N/i
Power Source: N/A

Walkdown: F Relay Eval : N
Comp Type: TANK (COMMON DIVIDED BY BAFFLE)

Iso Drawing:

Locapion:




DC Cook Unit1 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 1 0f 5
1D ; 1-TK-37 (Rev. D) | Class : 21 - Tanks and Heat Exchangers
Description : COMPONENT COOLING WATER SURGE TANK
Building : AUXILIARY | Floor EL : 650.00 | Room, Row/Col : HALLWAY,

Manufa_cturer. Model, Etc. : SPEAR AND WOOD, 10000GAL,2'Dx12'H

BASIS : External analysis

¢

Y res

1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater N/A
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 bolts and the tank shell is equal to or Yes
greater than the demand.

4, Attached piping has adequate flexibility to accommodate the motion of a large, flat-bottom, Yes
vertical tank. .

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

IS EQUIPMENT SEISMICALLY ADEQUATE? ' Yes

COMMENTS \

SRT: Gary Thomas and Tom Huang on 11/3/93.

Skirted tank 11'-10 1/4" diameter and 17" in height. Skirt is 4'-6" high from the top of the pad to skirt connection to
tank. Skirt has 1/2" thickness. There are 8 bolts evenly spaced around tank, with a solid steel washer 3-3/4" high

x 4" length x 2" width.
Bolts supported from 3" x 3" x 1/2" angle.
Crane above tank has been evaluated by AEPSC for seismic foads.

The results gave a safety factor of 1.06 for the anchor bolts using the GIP penalty for J-bolt embedment.

A hand calculation that included in the package was performed for the bolt stresses.

Evaluated by: Date:

Qi)na{L 3_5 m 12 /\9 o5

\J C/(A» ~£<(w~f i1-29 - P

Attachment: Pictures
Attachment: External Anchorage Analysis for 1-TK-37

0 5 -
=




DC Cook Unit 1 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
- | Sheet2 of 5
1D : 1-TK-37 (Rev. 0) | Class : 21 - Tanks and Heat Exchangers
Description : COMPONENT COOLING WATER SURGE TANK ’ .
Building : AUXILIARY | Floor EL : 650.00 | Room, Row/Col : HALLWAY,
Manufacturer, Model, Etc. : SPEAR AND WQOOD, 10000GAL, 2' D x 12' H
PICTURES

‘BOLT TO TANK DETAIL
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*%12 CHP 5021.CCD.019
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

@ \ Aux (030 Hapiaay
Unit # Bldg. Location
/R- 3337 1§ \- T~ 3N

Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch

\- Tk- 37

Ciev. VMg Looewe North

\0 ) ¢ - 2-0"  o.D. =

e T GHIGAN POWER
30“%%\14;110»{ CONTROLLED
WARKING COPY

AUG 1 31992

cuerk A2 WM -

Al | — 1 __FLEL._ 207

Ve

Drawn by: Aézgéi iZ&u%uu&dQZ Date: [D-1/-9(
Verified by:&Vr‘T74;“41£;( ' Date: _ A-2/-92

Qual./Cert. Inspector

“ Reviewed by: . . Date: 5/577/42_
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**12 CHP 5021.CCD.0Q19
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

| Rux. (oS0 Hauony

Unit # Bldg. Location
12- 3321 18 _1-Tk-N
Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Skeéch

INDIANA MICHIGAN POWER
CONSTRUCTION CONTROLLED
WORKING COPY

AUG 1 31992

PCLan Wew

Drawn by: M @M Date: [O-11-9

Verified by: 7 :,-Z,‘— ﬂ( Date: __2-1/-92

Qual./Cert. Inspector

0 Reviewed by: % . . B Date: 5/;?7/922
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*%x12 CHP 5021.CCD.019
ATTACHMENT NO. 1

’

A

ANCHOR INSPECTION DATA SHEET

I\ Aok O
Unit # Bldg. Location
|~ Tk-37

12- 3337 1{ .
Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch

|~ Tk- 37

Qe noRdcE DETRILS

INDIANA “HICHIGAN POWER
CONSTRUCT-NAN CONTROLLED
WOR .M COPY

AUG 1 3 1992
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W o \ <
( R
//jf 4?—"7b' Tﬁge'a‘ 1\\
T- o\t .
AlolcloleElvric Vv
Hewns | L4 | 4R 3% 4" [ 37 |4 | 3% 3% - o1
Wy | 2% | U % |a% [ % |3t | al | 2% . ELEN. VEW

Drawn by: /@M_ZLM,_&JK____ Date: jo-11-91
:Zw\ /gaé Date: R/

Verified by: e
Date: ~;7§?7@a? )

Qudl./Cert. Inspector
Reviewed by: ;
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Page 1 of 3
Revision 1



=

“*x12 CHP 5021.CCD. 019
ATTACHMENT NO. 1

(0] ON
Equipment No.: =Tk -0 Dwg No.: __[&-3327-1§
o
Anchor type: Type & T-Qouy Dia: \'lg Dwg No.: _/2-§Y/H -l
Tightness established by: B "Snug Fit"* 0O Torque

Torque Wrench No.: Cal. Due Date:

Tightness verified? B Yes D No pate: -Mc;[rz
7fons‘t'ruc%1.on ;383

L
5

A DEese Dt

dos -*lnlqu

.34‘\.
5 -
3.% Equipment base flexible? 0 Yes @ No onst%%ﬁfi-a{ AR%te 4z;z¢
A N PHYSTCAL CHARACTERISTICS
R _ _
% Ny Bolt ID a ) ¢ Q g F 6 H | comments
é\@ Gaps Du . D“ Ou D.. O.- Du D,. Ou
5'“'. jnchor  |3-s" | 35" |3%s"|3%s" | 3-5" | 35" 3" |3
s FEgtruding g |ty V) V-2% | 1-0% | F-0% | 1wl Y-k
%\ Embednent |2y |23 |2:3%) 2'ak |2 -4% | 2= |2°5%|2"34
\ﬁﬁ ot 0% | % {wr | | 9% | A% | Tk ok
. C t
é& % coonrg:iﬁ:eioen ok ok e | ok ok ok | ok | ok
Ed
3 gidge . A N‘A VENS PN S Y S S Y5 1
X o
Anch ' " Vo et Ve ' [ '. o '_ "
;:g sp:ci?nzc';. “\ -2 42" [ Y42 | 42" | Y%t | Y2t | A9
v . '
| §1 anquiagiey | 0° |0 {ov | ool | o0 |00 |0
i g% Thread Ok ok | ok | ok als o ok | ok
f‘ engagement :
. — — —— — ——
et Yo Srom & " - L0 Hwe Hog A B,0a) FEGaH
Qe Quies s ol Empgomen n&_ Oon A0 XY < RY) have o

(B D\SCrw PENC ~1 Do Mo CousT(udE IO(CMTG-'

[T qujﬂfﬂ.o \\\ L ConCeprne

omments' t\x.uo
\cu Rtu\tm& \n
_TRe  Neove N

LR

242

Date. S"u\ ‘7' .

Date: 54%;{9 4

Page 2 of 3
Revision 1
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Qual./Cert. Inspeccor TR POWER
NA M
@é\riewed by: __ =&%nucnor« CONTROLLED
C WORKING COPT——— [
AUG 13 1992
CLERK ﬁ)/t(MW’(“’

Verified by:




l_'7"/

Equipment No.: (=2

Yuy

Tightness established by "Snug Fit"

Tightnessverifiedby: ;:L«_AZI( ) Date: S-27% )

Qual./Cert. Inspector

Comments:




Equip ID: 12-TK-47-AB Train: 1 Equip Class:21
wing No.: 2-5151C

‘Etion: EMERG DIESEL

System: DIESEL FUEL OIL

Equip Desc: AB EMERG DIESEL FUEL OIL STORAGE TANK (BURIED IN THE
YARD) -

Building: GROUNDS Room: INNER PLANT GROUNDS
Elev: 609 Sort: S,_ Notes:
Normal State: Desired State: Power Req'd: N
Support System Drawing: '
Reg'd Support Comp:
Safety'Relgted Status: .NUCLEAR SR Min/Opt: MIN
Alias No: Power Train: NA
Comp Sexrved: AB FUEL OIL STORAGE TANK
MFR: .
: 60,00Q GALS (12' DIA X 72' LONG)
‘Panel: '
Elem. Drawing: N\A
Wiring Dra&ing: N/A
Power Source: N/A
Walkdown: F Relay Eval : N

Comp Type: TANK (COMMON FOR UNIT 1 AND UNIT 2)
240 HRS FULL LOAD.

Iso Drawing: 7

Location: BEING REPLACED UNDER RFC 12-4113, CI NOT APPROVED AS OF
9-15“920
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DC Cook Unit 1 GIP Rev 2, Correcled, 2/14/92

, SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 1 of 11
ID ; 12-TK-47-AB (Rev. 0) | Class : 21 - Tanks and Heat Exchangers
@ Description : AB EMERG DIESEL FUEL OIL STORAGE TANK
Building : GROUNDS Floor El. : 609.00 Room, Row/Col : INNER PLANT
) GROUNDS UNIT # 2 BURIED
SOUTH OF TURBINE BUILDING
Manufacturer, Model, Etc. : 12' DIA X 69'-10"LONG, 60000 GALS
BASIS : External analysis
1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater N/A
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 bolts and the tank shell is equal to or Yes
greater than the demand.
4. Attached piping has adequate flexibility 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
1S EQUIPMENT SEISMICALLY ADEQUATE? . Yes
COMMENTS

@ SRT: George G, Thomas (S&A) and Tom Huang (AEP)

Underground tank. SRT evaluated this tank based on the available documentation in the equipment package.

1

A tank calculation was performed (included in the tank package) based on the reference drawings The tank-was
modeled as a beam on elastic foundation. The overall tank stresses were very low (on the order of 3.6 ksi).

Evaluated by: Date:

A

IDL :S\ :\_bya_,,\( \I/ZQ/SSH’
Clo. %7/ dEepps”

Attachment: EVALUATION OF STRESSES IN THE TANK ,

\;\_) o
~J
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Equip ID: 2-HE-11 Train: 12 Equip Class: 21

Drawing No.: 2-5129A 2-5135 |
@ction: _RI_

System: REACTOR COOLANT PUMP SEAL WATER INJ/LEAKOFF

Equip Desc: REACTOR COOLANT PUMP SEAL: WATER HEAT
EXCHANGER :

Building: AUXILIARY Room: SEAL WATER HEAT EXCHANGER ROOM

Elev: 609 Sort: S, Notes:
Normal State: Desired State: Power Req'd: N

Support System Drawing:

Req'd Support Comp:

Safety Related Status: NUCLEAR SR Min/Opt: MIN

Alias No: Power Train: NA

Comp Served: REACTOR COOLANT PUMP

Mfr: ATLAS INDUSTRIAL MANUFACTURING CO.
1:

Panel:

Elem. Drawing: N/A

Wiring Drawiné: N/A

Power Source:

Walkdown: F Relay Eval : N .

Comp Type: HEAT EXCHANGER

ISO Drawing: 2-CS-91 2-CS-100

Location: IN WEST AREA OF ROOM



DC COOK Unit 1 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes

Sheet 1 of 7

ID: 2-HE-11 (Rev. 0) .| Class : 21 - Tanks and Heat Exchangers

@ Description : REACTOR COOLANT PUMP SEAL WATER HEAT EXCHANGER

Building : AUXILIARY Floor El. : 609.00 Room, Row/Col : SEAL WTR HEAT
XCHGR RM - IN WEST AREA OF
ROOM

Manufacturer, Model, Etc. : ATLAS INDUSTRIAL MANUFACTURING CO.

BASIS : External analysis

1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater N/A
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 bolts and the tank shell is equal to or Yes
greater than the demand.

4. Attached piping has adequate flexibility to accommodate the motion of a large, flat-bottom, Yes
vertical tank.

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

S EQU c D ? Yes

COMMENTS

GSRT: Gary Thomas and Tom Huang on 11/3/93.

Vertical Heat Exchangeron a Guss:eted steel pedestal. Each Pedestal is anchored to the floor with 8 - 3/4" J-Bolts
embedded 20" into floor.
Exchanger is 16" in diameter and 14" in height.

Exchanger is bolted to the steel pedestal with.2 1" diameter steel bolts on 6" centers in weak direction and 2'-8" in
strong direction. This connection is more limiting than the anchorage to the floor.

Attached calculation was to judge adequacy of these for bolts.

The exchanger has a frequency of 10.6 Hz and the bolts had a safety factor in tension of 3.54.

Evaluated by: Date:

\\ d_h, 1o /4 loz
’\j CZJ—\ ALfor aq fo-a8- P87
4

= Attachment: Pictures
&ttachment: Verification of Bolt Connection ‘ .







DC COOK Unit 1

GIP Rev 2, Corrected, 2/14/92

SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
. Sheet2 of 7
ID : 2-HE-11 (Rev. 0) | Class : 21 - Tanks and Heat Exchangers

Description : REACTOR COOLANT PUMP SEAL WATER HEAT EXCHANGER

Building : AUXILIARY Floor El. : 609.00

Room, Row/Col : SEAL WTR HEAT
XCHGR RM - IN WEST AREA OF
ROOM

Manufacturer, Model, Etc. : ATLAS INDUSTRIAL MANUFACTURING CO.

"

; PICTURES

SUPPORT PEDESTAL

TOP OF THE EXCHANGER
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~ Cook Hyuclesr Plant :
S0UG Pre-Walkdown Anchor Inspection Summary Sheat

Component MNo. 2 - -1 Class 2|

SQUC Discrepancy

Any pagticular area the Seismic Review Team should pay extra attention to?
Yos v No ___ "(If yes, check {tems that apply.)

Anchor Typse Remaxkg
Anchor Diameter J
Anchox Spacing JL .
e - I c No

Anchor Numbavx \//_...-— 7_— [ T {bo(,]‘s ,4’£c ' f
Anchor Exbedment _
Anchor Edge Di{stance 'leﬁ GolelN1JG oNe Uhlc’fé
Anchor Gap L .
Anchor Thread Engagement Mec & of The-i AT gAck
Anchor Grip - A _fs L.
Anchor Angularity P6 D@Q ["’-"L> Tt}l'!:lf,(-.: f ME T
Concrats Crack : )
Others (describe briefly) X I d'[/f I-3- 73

. IH-3-93

Resfgn Baais Discrepancy

If there i{s concern for Design Basis Discrepancy, circle the applicable
{tem and explain.

1. Hardware Maintenance Type Discrapancy
2. [ zawing Update Type Discrepancy
3. Significant Operability/Design Basis Discrepancy
&, Others
Cond{t{on: o

NONE

Actions Taksn:
NoNE

Prepared By T%Mm)’ Data f!"lg"cl:?
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**12 CHP 5021.CCD.019
ATTACHMENT NO. 1

e . ANCHOR INSPECTION DATA SHEET

, SEf WATER HEAT
73 AJX - EL-09'- o' EXCHANGKER Routh

Location

Unit # Bldg.

12- 3285 \ 2-HE -]
Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch

A%

INDIANA MICHIGAN POWER
SITE DESIGN CONTROLLED
9-HE -1 WORKING COPY

SEP 13 1993

=S =
4y,
6 "¢ (7YP)
v .
_‘ Sy R(TvP)
"~
L
Y2 R(p) ye)
"' | [ ‘13'1
b
L . L
L L [ TeoLt -4
la ~ “~ G'\[P) 5
ELEV. LKG EAST
. Drawn by: T @mﬂw\f\\w‘r i Date: _ 4-1-973
.Verified by: %@4;7: : 2524“34»&\) Date: _Z-¥-9=
‘p {Quali/Cert. Inspector
Reviewed by: T- QYT\WV\M/)?’V\ Date: A—13-92
. Construction Anc¢hor Review Engineer
) Page 1 of 3

Revision 1



*%12 CHP 5021.CCD.019
ATTACHMENT NO. 1

ANCHOR TINSPECTION DATA SHEET

‘B Z PR EL.08-0" gg\'mwagg&a:)%ﬂgr
Unit # Bldg. Location
12- 3285 2-%€ -1l
Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch

[© Sl

(vee) (Vo 9" _ g T -
SAD) L NT
T e o
b i wlE
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P - 4
S if
& 3l B A i
ad (Tvp) 9|z
‘D 0. © . o o | |-
. E F ‘ Meme) iy %
, o2
o o GROUT o O —=
G M pap ) ||| T T 0]
-’_(\l %
@ | 1-o"txe) | 9

, INDIANA MICHIGAN POWER
secT Ak | SRS
RN SEP 131993
IR -

rerk 0 MM,
'Drawn by: 1 @Y"\M pate: __4-7-43
Verified by: C)\X/\W S Date: Z-¢-¥3

_fual.fCert. Inspector

“ " Reviewed by: T-@mManharen, pate: _G-J8-92

Construction Anchdr Review Engineer

Page 1 of 3
Revision 1




*12 CHP 5C21.CCD.019
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET
SEfL WATER HEAT

AUX E1L. Goa'-o"

CTACHANGER. RodM

Unit #
12-320%

Bldg.

Location

A -HE -1\

Installation dwg. / Rev.

Anchorage Arrangement Sketch

Equipment No.

WOLD WY |

(tved) 7 3V /
. WeWwWy Mo

(NP7 S 1
WEW W4
P2y

INDIANA MICHIGAN POWER
SITE DESIGN CONTROLLED
© WOIRKING COPY

SEP 131993
cLerk _ U QMIAM,
i

S WELD W3

3 V7

ey e WL
/ e 7 <\1\{?3)

N (e 4)

/.3/_17_< WELD WH
b

T RoLT
(~e)

SECT.® -8’ ( SSCT-C-C 1S SWILAR)

Drawn by:

Verified by.\-leﬂﬂo 1779

Reviewed by:

JQual.l/cCert. Inspector

T- @M pnhaem,

Date: q‘_—)‘qj
Date: 7~9-7.3
pate: 1-12-93

ConstruCElon Anchor Review Engineer

Page 1 of 3
Revision 1



- e e me s ¢ owns

ATTACHMENT NO. 1

ANCHOR INSPECTION DAT

Equipment No.: 2-1E -1 Dwg No.:
Embedded Steel Dwg. No.:_ NG '
‘ YSICAI, CHARA ISTIC
Wi | w W3 | W Wws | Wb

Weld ID 2 4 Weld Type Codes
Zype ' ‘ .- L1 1 = Fillet
size Vo | Yo | 3] 3wl | 3 2 = Prua/Slot
Length 24 | W' | 26" 2| 1avs | 30 ST erse
Cracks Yes | Yes | Yes | Yes ﬁgs Yes | Yes | Yes , = Groove

- ENOD (NOy) ROy PNo, ‘oo | No No
Lack of (Te es | Yes es |@&> |@es)| Yes | Yes
Penetration | N& CEB) N E%g No No No
Porosity Yes | Yes | Yes | Yes | Yes' | Yes | Yes | Yes

Ny ([ Foy (oY oy _j No | No

Wl = 4'L&. UNDERWT
WE = SY5'LG. UNDERGT OVBRUAP @ yamovs $PTs (1Y)

Wb — oveeLaf 1"
TNDIANA MICHIGAN POWER
SITE DESIGN CONTROLLED
WORKING COPY
SEP 131993
CLERK 'T'Q”\an;_
Equipment base flexible: 0 Yes B-No I- Smiwaon pate: 4-7-93
) Construction Are
Reviewed by: T @W\ c ‘ pate: {-12-93
Construction AncHor Review Engineexr ‘ -
Verified by: QX/W«L Pnnds Date: 7~7-23

gﬂal ./$ert. lnpsector

Page 3 of 3
Revision 1




**12 CHP 5021.CCD. 019
ATTACHMENT NoO. 1

ANCHOR INSPECTION DATA SHEET
@ Equipment No.: 2 - e -1\ Dwg No.: _[2-323¢
Anchor type: __J @0LT Dia: 3/ Dwg No.: _12-3285
Tightness established by: O "Shug Fit" 0O Torque
Torque Wrench No.: N 6y Cal. Due Date:
: Tightness verified? O Yes Q/No b Date: S§-17-93
i ~ Constructio
Equipment base flexible? 0O Yes & No F]C'-—@%‘(z‘m&%{%" Date: 9-7-93
onstructidn ARE
PHYSICAL CHARACTERISTICS
Bolt ID A B C D c F G | comments
Vs BET V32 e V37 86T, .
Gaps (o] (@) ViﬂsﬂF{U %ﬁ»u; ERX ) \%&ﬁﬁcﬂi o o
1 ‘ Freo
{engeh Z-0" | 2-9" [250" | 9lo"| 2-0" | gL' | otd' [ 2l \z-tg:‘;?s
. -\ W X 0 '
Protruding |\’ | 3 |3' | 3 | % |2V |2 |28
Embedment ||'-qYj,'| \Lq" [ \-q" | |q" [\-q'g |1-a¥g' |I-avq
. v 3 " ) - ] 3 w Y
@ 3oip /g [\ [\Ya [ 1% |19 |18 [\ (13
l ccoonxg:iﬁ:eitoen ol ol ol | OK | ok ok | ok | ok
‘ Edge rd P R s T BT Y
distance
sﬁnmcchfnrq @U AL &V e" A 6! (oV 6”
" Anchor ) 0 0 0 0 0 ) 0
; anqularity 0 0 IS 0 0 0 0 0
? Thread ok | ok | ov ]| ok | o | or | ok | oKk
engagenent .
. w - - = —
Comments:
Verified by: Ltnnus 222 8020 Date: 7-F-23
. yhal.ACert. Inspector
0 Reviewed by:"™ ‘ INDIANA AICHIGAN POWER | Date:
Construction ARE SITE DESIGN CONTROLLED
WORKING COPY
SEP 131993
Page 2 of 3
vk - @)'Y\GNN’WW\/ Ravision -3






‘b Equipment No.:

Anchor type:

Torque Wrench No.:
Tightness verified? O Yes

*%12 CHP 5021.CCD.019
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET
2-HE -1\ : Dwg No.: 12-324,
ST 'Bel T Dia: _ 9o Dwg No.: 12-3285
Tightness established by: O "Snug Fit" @ Torque
N A Cal. Due Date:
B No - ‘ Date: _9q-1-93
ons ction

Equipment base flexible? O Yes B No Jﬂcﬂ“%* Date: __9—1-9%2
Construction ARE

Construction ARE

SITE DESIGN CONYROLLED
WORKING COPY

SEP 131993
CLerk. 1~ @mpaery

Ravision

qQ-12-92

Page 2 of 3

3

PHYSICAL CHARACTERISTICS
Bolt ID L T K~ L M N o_|Pf Comments
Yip BET
Gaps 0 o ) o) o D NI | 0
. , FROM D W
longeh | Z-0" | 2bd' | 2td' | ahat | ato" | atot | 2td'| 2 |Tornina
: ) w =, 1 " " ' 3
' " Protrudind 13" | 3V |36 | 3" 3% | 3% |312" | 3Ys
ul \ "o \l " - '
,l Embedment | )La!% (875" (1 a%e| (~6¥ |i-8%c|1ta%’ | el | \-oTh
\ " \ ) \ " 1 t
G | Boit VS TR et | | 3 |13 |1
c?oonr:lciﬁ:eitoeﬁ oK ol ol ok D o\ ole | Ok
Edge 7124 | 712" {512 | >120 | 7120 (120 |12t sy
I distance
| s e e o] et et ] er]or]e i
anﬁiggity 0’ 0’ 0° 0! 00 0° 0° | 12° | l
Thread ol 0K OoL. | oL ol ol olc. | ok |
engagement l
Comments:
Verified by: (\Z,eguq,f,. "'//’)?70/\11&, Date: C/“;‘i;‘/:éf_
' ‘gz'ual /Cert. Inspector
0 Reviewed by: T @n'\m‘wt INDIANA MICHIGAN POWFR Date: '\~ =715
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12 SHP S050 NDE.OQO0S8

S & A DEPARTMENT . ATTACHMENT NO. 1
CONTROLLED DOCUMENT
COPY NO. __2-1 ULTRASONIC TEST REPORT
JOB ORDER NO.:_ VA REPORT DATE: M | ZO/9R REQUEST NO.__ a3|A
IDENTIFICATION TECHNIQUE KBUSK-T Szohx \
vnit_ { LOO : Test Unit/ S/N'l&tk"s\'g% COCHOS ]
Component__ g~ HE -1 Freq./Diameter Swml & /. 25>
Item_ Arxhors Reference Standard (NC -RX
Material </ Couplant/Batch No.()(Trw e AL “J089
other Sy ~ -
SR}
TEST DATA/REMARKS
Anelooe < Legi W Awchocs Leog“\-\
A Z T S
! e 3 x
C ) K _ K |
© * L ¥ }
= - I0AY x |
¢ x .
(o ¥* (@) =
H i e >

- o2 AwdC ke,

T\
~;

% lQC&\C_A-_\_\\/'e Y- A -

PERFORMED BY: %;‘/ LEVEL: _ZZ DATE: _&/-20-73
‘p REVIEWED BY: = Z ///é&/o LEVEL: 7%~ ' DATE: ‘f/Z{/?j”

FORM NO. 12 SHP 5050 NDE.008-1 ) Page 1 of 1
’ Revision 0




Ecquip ID: 2-HE-38E Train: 2 Equip Class:21

wing No.: 2-5135A
@c&ion: cew
System: MISCELLANEOUS SEALING AND COOLING
Equip Desc: EAST CEN'TRIFUGAL CHARGING PUMP PP-50E LUBE OIL-COOLER
Building: AUXI-LIAR.Y Room: EAST CENTRIFUGAL CHARGING PUMP ROOM
Elev: 587 Sort: S,_ Notes:
Normal State: Degired State: Péwer Req'd: N
Support System Drawing:
Req'd Support Comp:
Safety Related Status: NUC.LEAR SR Min/Opt: MIN
Alias No: Power Train: NA
Comp Served: EAST CENTRIFUGAL CHARGING PUMP

MFR: AMERICAN PRECISION INDUSTRIES (BASCO)

M :
L
Pallel: -

Elem. Drawing: N/A
Wiring Drawing: N/A
Power Source: N/A

Walkdown: F Relay Eval : N

. <omp Type: HE

Iso Drawing: 2-CCW-515, 2-CCW-508

Location: IN THE NORTHEAST PART OF THE ROOM, 2 FEET NORTHEAST OF
EAST CENTRIFUGAL CHARGING PUMP #2-PP-50E




DC COOK Unit 2 GIP Rev 2, Corrected, 2/14/92

SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 1 of 2

6 1D ; 2-HE-38E (Rev. 0) | Class : 21 - Tanks and Heat Exchangers

Description : EAST CENTRIFUGAL CHARGING PUMP PP-50E LUBE OIL COOLER

Building : AUXILIARY Floor El. : 687.00 Room, Row/Col : E CENTRIFUGAL
. CHARG PMP ROCM ~IN-THE

NORTHEAST PART OF THE

ROOM, 2 FEET NORTHEAST OF

EAST CENTRIFUGAL CHARGING )

PUMP #2-PP-50E

Manufacturer, Model, Etc. : MIDLAND-ROSS/ROSS-OPERATING VALVE CO.

BASIS : External analysis

1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater N/A
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 connectlons between the anchor bolts and the tank shell is equal to or Yes
greater than the demand.

4. Attached piping has adequate flexibility to accommodate the motion of a large, flat-bottom, Yes
vertical tank.

5. A ring-type foundation is nof used to support a large, flat-bottom, vertical tank. N/A
E E CALLY AD ? Yes

$Q.QMME&!I§ )

SRT: Gary Thomas, Tom Huang and Kailash Mahajan on 11/2/93.

ANCHORAGE TO PUMP ACCEPTABLE BY ENGINEERING JUDGMENT OF THE SRT.

Small exchanger 1'-6" long and 5" in diameter bolted to 2 1’ long channel columns that are welded to the skid of
the East Centrifugal Charging Pump. Could have screened with the pump using the rule of the box, however the
exchanger was listed seperately on the SSEL.

Crane above in a parked and locked position.

Evaluated by: Date:

M e Y \)«nw, o /1555
—\/Q @(w- é{,u.,n—/’ ‘ lo—/)’—fj'/
/g

m«\ttachment: Pictures




DC COOK Unit 2
SCREENING EVALUATION WORK SHEET (SEWS)

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

ID : 2-HE-38E (Rev. 0) | Class : 21 - Tanks and Heat Exchangers

Description : EAST CENTRIFUGAL CHARGING PUMP PP-50E LUBE OIL COOLER

Building : AUXILIARY Floor ELl. : 5§87.00

Room, Row/Col : E CENTRIFUGAL
CHARG PMP ROOM - IN THE
NORTHEAST PART OF THE
ROOM, 2 FEET NORTHEAST OF
EAST CENTRIFUGAL CHARGING
PUMP #2-PP-50E

Manufacturer, Model, Etc. : MIDLAND-ROSS/ROSS-OPERATING VALVE CO.

PICTURES

¢

EAST CENTRIFUGAL CHARGING PUMP PP-50E
LUBE OIL COOLER




*%12 CHP 5021.CCD.019
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

0 __t Aux- EL.587-0" e R VUL caRanig
Unit # Bldg. Location
NA 2-HE-3pE
Installation dwg. / Rev. Equipment No.

Anchorage 'Arranqement Sketch

2- HE- 33€
TNDIANA HICRIGAN POWER
SITE DESIGN CONTROLLED
WORKING COPY
AUG 25 1983
uerk T 9oy, =
/6 Rex. J
in i
L_ L1]
é{‘.‘l-j] o' - Yz +

7
-~

“LWELDSY To WD @

Biev. View Lookis WEST

Drawn by: K %WW\WM} < Date: _S-R0-9d
Verified by: M pate: _O =d- 25
) Qual./Cert. Inspector
“ Reviewed by: TOmparon, pate: __§~25—]3

Construction Anchor Review Engineer

Page 1 of 3
Revision 1




*%12 CHP 5021.CCD.019
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

1 EAST CENTRWELAL CHARuN,
‘p 2 AUX-EL.S37-0"  Puihp RowM
Unit # Bldg. Location
NA 2L-HE-3BHE
Installation dwg. / Rev. Equipment No.

Anchorage Arrangement Sketch

2 -1 3RE INDIANA MiCHIGAN POWER
= SITE DESICN CONTRSLLED
WORKING COPY

AUG 25 1993

CLERK T%W

Yoo P BOLT, WASHER
.cg (oversize towe) (TYP)

- <
@ B o\ 8
T' L _o-4" J
n [ 71
! ' -
e :
|
|
|
1

Frev. View \Looxwe Noet

Drawn by: T E“\,a“"""mL Date:  O°A0-Y93
Verified by: W_ pate: & - - 2Zs
Qual./Cert. Inspector
& Reviewed by: T@‘"‘\Wﬂv) Date: 8-18-93

Construction Anthor Review Engineer

Page 1 of 3
Revision 1



Equip ID: 2-QT-134-CD Train: 2 Equip Class:21

Drawing No.: 2-5151D
@tion: EDG
System: DIESEL JACKET WATER

Equip Desc: CD EMERGENCY DIESEL AUXILIARY JACKET WATER HEATER
(TANK) '

Building: AUXiLIARY Room: CD EMERGENCY DIESEL GENERATOR ROOM
Elev: 587 Sort: S,_ Notes: B

Normal State: Desired State: Power Req'd: Y
Support System Drawing: 2-12030 2-98014

Req'd Support Comp: 2-ABD-C-1D

Safety Related Status: STANDARD Min/Opt: MIN
Alias No: Power Train: A

Comp Served: CD AUXILIARY JACKET WATER HEATER

MFR: INDEECO

@: 75KW HEATER

Panel: 2-DGCD

Elem. Drawing{ 2-98014

Wiring Drawing: 2-95302 & .
Power Souxce: 2-ABD-C-1D

Walkdown: F Relay Eval : N

Comp Type: TANK

Iso Drawing:

Location: IN THE NORTHEAST PART OF THE ROOM, 5 FEET -NORTH OF CD
EMERGENCY DIESEL JACKET WATER PUMP #2-QT-130-CD2,

‘
‘9
.



DC Cook Unit 2 GIP Rev 2, Corrected, 2/14/92

SCREENING EVALUATION WORK SHEET (SEWS) Status: Yes
Sheet 1 of 14

ID : 2-QT-134-CD (Rev. 0) | Class : 21 - Tanks and Heat Exchangers

Description : CD EMERGENCY DIESEL AUXILIARY JACKET WATER HEATER (TANK)

Building : AUXILIARY Floor EL : 587.00 Room, Row/Col : CD EMER DSL
. GEN RM - IN THE NORTHEAST
PART OF THE ROOM, 5 FEET
NORTH OF CD EMERGENCY
DIESEL JACKET WATER PUMP
#2-QT-130-CD2,

Manufacturer, Model, Etc. ;: 75KW HEATER

BASIS : External analysis

1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater N/A
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 bolts and te tank shell is equal to or Yes
greater than the demand.

4. Attached piping has adequate flexibility to accommodate the motion of a large, flat-bottom, Yes
vertical tank.

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

IS EQUIPMENT SEISMICALLY ADEQUATE? Yes

SRT: W. Djordjevic and TR Satyan Sharma. 10/6/93.

REF: 1. Anchor Inspection Data Sheets: Anchorage Arrangement Sketches and Physical Characteristics Data
Sheet, Certified 8/31/93.

2. Dwg # 12-3468-13.

3. Worthington Corp. Dwg. SK7938, 8-23-74

Anchorage: 2-QT-134-CD is the J.W. Heater, separately mounted by three1/2" coupling configuration of rod and
Phillips Redhead wedge type anchors. Tightness was verified by torque, 6/28/93.

For anchorage evaluation, see External ANCHOR analysis, File: 2QT134CD.ANC. Weight of full water tank is
estimated as 550 Ib (assumed with 12.75" OD, .375" Wall thickness, flat .375" thick end plates, 64" height, and
4.18 cu. ft volume of water). Considered as a cantilever with distributed load, the fundamental frequency is
estimated to be 82.5 Hz. Actual response is governed by fixity of the base; anchorage system consists of three
5/16" x 2" x 6.25" plates welded to the bottom of the tank at 120 degree intervals. Considering the base flexibility
and configuration, the frequency was estimated to be 8.96 Hz. as indicated on the attached calculation. The
ANCHOR analysis inticates a factor of safety of 3.74, however, the capacity of the anchorage is controlled by the
base plates with a factor of safety of 1.84 as shown in the attached calculation.




DC Cook Unit2
SCREENING EVALUATION WORK SHEET (SEWS)

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

1D : 2-QT-134-CD (Rev. 0)

| Class : 21 - Tanks and Heat Exchangers

Description : CD EMERGENCY DIESEL AUXILIARY JACKET WATER HEATER (TANK)

Building : AUXILIARY

Floor EL. : 587.00

Room, Row/Col : CD EMER DSL
GEN RM - IN THE NORTHEAST
PART OF THE ROOM, 5§ FEET
NORTH OF CD EMERGENCY
DIESEL JACKET WATER PUMP
#2-QT-130-CD2,

Manufacturer, Model, Etc. : 75KW HEATER

Evaluated by:

Wé’k

Date:

2y

Attachment: Pictures

.‘_ ﬂsﬁé&m
S

Attachment: Anchor Plate Seismi