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Docket Nos.: 50-315
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U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D.C. 20555

Gentlemen:

AEP: NRC: 1040E

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 letter dated October 21, 1996, the NRC requested additional
information regarding 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 from
the NRC staff

Attachment No. 2

Attachment No. 3

Attachment No. 4

Attachment No. 5

Attachment No. 6

contains the sample seismic evaluation work
sheets (SEWS) and anchorage calculations as
requested in item 2

contains the sample SEWS and anchorage
calculations for tanks and heat exchangers as
requested in item 5

contains the seismic adequacy calculations for
tanks 1-TK-33 and 2-TK-32 as requested in item
6

contains the SEWS and anchorage calculations
for horizontal tanks and heat exchangers as
requested in item 7

contains the calculations for limited
analytical reviews (LARs) of the cable and
conduit raceways as requested in item 8
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ATTACHMENT 1 TO AEP:NRC:1040E

RESPONSES TO NRC REQUEST FOR
ADDITIONALINI"ORMATION(RAI)

RELATED TO COOK NUCLEAR PLANT'S RESPONSE
TO GENERIC LETTER 87-02 (TAC NO M69437)

>)ozg
ops



" ll

r /

I r. J

l'PaO. i

tf9,"



RESPONSE TO THE USNRC REQUEST FOR ADDITIONALINFORMATION
UNRESOLVED SAFETY ISSUE USI A-46 REVIEW FOR

DONALDC. COOK NUCLEARPLANT, UNITS 1 &2

%ith rcspcct 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 AuxiliaryBuilding at Elevation 609 fcct, and provide the Diesel
Generator Building and AuxiliaryBuilding 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 fullparagraph ofpage 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'nd
633'levations which are the elevations where developed spectra exist directly 'above and
below the 609'levation, and the spectra at 609'n the diesel generator building. In addition to
these spectra, a 609'uxiliary building spectra is provided that was generated by interpolating
the spectral acceleration values at 587'nd 609'. The auxiliary 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'nd the interpolated auxiliary building
spectra at 609', and, therefore, there is no.engineering significance with regard to the load
determination ifeither ofthese 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 8 of the final Seismic Evaluation
and Walkdown Summary Report submittal.
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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 sofhvarc package and provide copies of their
engineering calculations. Also discuss a few cases ofanchorage verification based on thc
results of tug tests conducted and provide a description of the tests and applicable
engineering justification for such an approach.

Table I provides a list of key examples ofequipment 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 (ifapplicable) 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 l. 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 effort 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 ofdetailed 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



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 ofanchorage evaluations performed.
Examples of class 0 and 21 anchorage evaluations are provided in response to RAI questions
5 and 7.

Table 1

Examples of Anchorage Evaluations

Class Equipment ID
1-AB-N

1-ABD-A*

2-ABV-A

2-AM-D

2-EZC-D

1-11A

1-52-RTB

2-21B

2-T21B

1-T11A

1-CRID-III-CVT

I-TR11B

2-CRID-I-CVT*

Anchorage Evaluation Performed
Three section MCC. Detailed ANCHOR4 evaluation
performed.
Six section MCC. Detailed ANCHOR4 evaluation
performed.
Six section MCC. Detailed ANCHOR4 evaluation
performed.
Eight section MCC. Detailed ANCHOR4 evaluation
performed.
Eleven section MCC (including attached EZC-BS).
Detailed ANCHOR4 evaluation performed.
Large Multisection 600V Switchgear. Detailed
ANCHOR4 evaluation performed.
Reactor Trip Breaker Units composed of 4 breaker
vertical sections. Detailed ANCHOR4 evaluation
performed.
Large 'ultisection 600V Switchgear. Detailed
ANCHOR4 evaluation performed.
Large Multisection 4KV Switchgear... Detailed
ANCHOR4 evaluation performed.
Large Multisection 4KV Switchgear. Detailed
ANCHOR4 evaluation performed.
Small Transformer 4'-6" x 2'-6" x 2'-4". Weight
estimated at 1180 lbs. Detailed ANCHOR4 evaluation
performed.
Large supply transformer. Detailed ANCHOR4
evaluation performed.
Small Transformer 4'-6" x 2'-6" x 2'-4". Weight
estimated at 1180 lbs. Detailed ANCHOR4 evaluation
performed.



Table I (Continued)
Examples ofAnchorage Evaluations

Class Equipment ID
2-TR-ELSC

1-PP-10W*

1-PP-4

1-PP-50W

1-QT-111-AB

12-PP-31S

2-PP-26N

2-PP-3E

2-PP-46-4*

2-PP-82S

2-QT-106-CD1

1-PP-7W

2-PP-9W

1-HV-AFP-8RE-2

Anchorage Evaluation Pcrformcd
Small Transformer 20" D x 30" W x 36" H. Detailed
ANCHOR4 evaluation performed.
.900 GPM pump. 'etailed ANCHOR4 evaluation
performed including nozzle loadings on the suction and

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

discharge piping.
Large Pacific Pump with a weight of20,000 lbs. Detailed

, ANCHOR4 evaluation performed.
Small 90 GPM Pump - weight about 800 lbs. Detailed
ANCHOR4 evaluation performed.
100 GPM pump - 2076 lbs. Detailed ANCHOR4
evaluation performed.. Item was designated an outlier
until nozzle loads are defined.
Pacific Pump - total weight 5500 lbs. Detailed
ANCHOR4 evaluation performed including nozzle
loadings on the suction and discharge piping.
Large Ingersoll Rand Pump - 7935 lbs. Detailed
ANCHOR4 evaluation performed.
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
5l8" anchors) and the walkdown.
Small Goulds Pump - 214 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.
Small Worthington Pump - 135 lbs. Detailed ANCHOR4
evaluation performed induding nozzle loadings on the
suction arid discharge piping.
Large vertical pump with a 45'ong vertical casing.
Screening of anchorage based on a review of existing
qualification that included an anchorage evaluation.
Vertical pump. Detailed ANCHOR4 evaluation
performed'including nozzle loadings on the suction and
discharge piping.
Small light weight fan - 154 lbs. Anchorage accepted by
judgment aAer a review of the anchorage drawings.





Table 1 (Continued)
'xamplesof Anchorage Evaluations

Class

9

10

10

14

14

14

14

Kquipmcnt ID
1-HV-AFP-M1*

1-HV-AFP-Xl

I-HV-CEQ-I

12-HV-ES W-7*

12-HU-ESW-1

2-HU-AFP-BRE-1

2-HV-DGS-1

2-HV-DGX-1

1-HV-ACRA-1

1-HV-AES-1 (FLT)

1-AFW*

1-BCTC-AB

1-CRCD

1-ELSC

1-ELSCX

Anchorage Evaluation Performed
Medium size fan - 500 lbs, mounted with 16 1/2" steel
to steel bolts. Anchorage accepted by judgment after a

review of the anchorage drawings.
Small light weight fan - 287 lbs, mounted with 12 3/8"
steel to steel bolts. Anchorage accepted by judgment
after a review of the anchorage drawings.
Large fan unit. Detailed ANCHOR4 evaluation
performed.
Large fan unit. Detailed ANCHOR4 evaluation
performed.
Large fan unit similar to 12-HV-ESW-7. Anchorage
screened based on comparison to ANCHOR4 evaluation
for 12-HV-ESW-7.
Small light weight fan - 154 lbs. Anchorage accepted by
judgment after a review of the anchorage drawings.
Large fan - 1531 lbs. Detailed ANCHOR4 evaluation
performed.
Large fan - 1100 lbs. Detailed ANCHOR4 evaluation
performed.
Cooler unit with a weight estimate of 3000 lbs. Detailed
ANCHOR4 evaluation performed.
Large filter unit - 24,000 lbs. Detailed ANCHOR4
evaluation performed.
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 description and
a 100 lb. tug test.

Panel 38" W x 60" H x 9" D. Weight estimated at 300
lbs. Detailed ANCHOR4 evaluation performed.
Rack 38" W x 84" H x 9" D - Weight estimated at 400
lbs. Detailed ANCHOR4 evaluation performed.
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 lb. tug test.

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



Table 1 (Continued)
Examples of Anchorage Evaluations

Class
14

14.

14

14

14

14

14

15

16

16

16

16

Equipment ID
1-MDAB

1-TDAB

1-VDCD-1 8. 2

2-AFWX

2-BATT-N-SH

2-DCN

2-VDAB-1 &2

2-BATT-AB*

1-BC-AB1

1-CIUD-I-INV

2-BC-A

2-DGAB-INV

1-OME-150-AB*

Anchorage Evaluation Performed
Wall mounted switchboard 38" W x 84" H x 9" D.
Anchorage accepted by comparison to the ANCHOR4
evaluation performed for 1-MCAB.
Wall mounted switchboard 38" W x 84" H x 9" D.
Anchorage accepted by comparison to the ANCHOR4
evaluation performed for 1-MCAB.
Pair of 22" W x 38" H x 7" D distribution panels.
Anchorage accepted by comparison to the ANCHOR4
evaluation performed for 1-VDAB-1 (Identical
Construction).
Wall mounted panel - 57" H x 22" W x 6" D. Weight
estimated at 100 to 150 lbs. Anchorage screened by
judgment after a review of the anchorage description and
a tug test.
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.

Switchboard bolted to a steel rack. Anchorage screened
based on comparison to the ANCHOR4 analysis for
similar panel 1-DCN.
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.
Substantial 2 - step battery rack. Anchorage evaluation
based on a review of existing anchorage and recent
modifications made to the racks.

Battery Charger 3025 lbs. Detailed ANCHOR4
evaluation performed.
Inverter 2'-5" x 3' 6'-3" - 2100 lbs. Detailed
ANCHOR4 evaluation performed.
Battery Charger 32" L x 24" W x 46" H. Detailed
ANCHOR4 evaluation performed.
Inverter 28" x 28" x 57". Detailed ANCHOR4
evaluation performed.
Large Diesel Generator. Anchorage capacity for 2-
OME-150-CD indicated an additional margin of 36.
Anchorage screened based on comparison to that
evaluation.



Table 1 (Continued)
Examples of Anchorage Evaluations

Class
18

18

1&

18

18

1&

18

18

18

18

18

Equipment ID
1-CLI-113

1-CPS-317

1-CPS-410

1-MPP-232

1-NPP-151

2-8LI-110

2-CLI-113

2-CPS-410

2-FFI-210

2-IFI-311

2-IFI-51

Anchorage Evaluation Performed
Small transmitter - 27 lbs. Anchorage screened by
judgment after review of the anchorage inspection
documentation and the walkdown.
Small 9" x 9" panel. Anchorage screened by judgment
after review of the anchorage inspection documentation
and the walkdown.
Rack supported device. One detailed ANCHOR4
analysis was performed to encompass 1-CPS-410, 8c

420 and 2-CPS-410 Ec, 420.
Small pressure transmitter - 35 lbs. Anchorage screened

by judgment after review of the anchorage inspection
documentation and the walkdown.
Small pressure transmitter - 24 lbs. including bracket.
Anchorage screened by judgment aAer review of the
anchorage inspection documentation and the walkdown.
Instrument on small, stiff bracket. Assembly weighs
less than 100 lbs. Anchorage screened by judgment after
review of the anchorage inspection documentation and
,the walkdown.
Transmitter bolted to support composed of a small
diameter pipe. Anchorage screened by judgment after
review of the anchorage inspection documentation and
the walkdown.
Small device on a rack. Detailed ANCHOR4 evaluation
performed.
Transmitter bolted to support composed of a small
diameter pipe. Anchorage screened by judgment after
review of the anchorage inspection documentation and
the walkdown.
Transmitter bolted to support composed of a small
diameter pipe. Anchorage screened by judgment after
review of the anchorage inspection documentation and
the walkdown.
Transmitter bolted to support composed of a small
diameter pipe. Anchorage screened by judgment after
review of the anchorage inspection documentation and
the walkdown.



Table 1 (Continued)
Examples ofAnchorage Evaluations

Class

18

19

20

20

20

20

20

20

20

20

20

20

20

Equipmcnt ID
2-XRY-153

1-VTS-356

2-Al 1*

1-ACRA-2

1-CAS

1-DGAB

1-GR-1

1-HSD1

1-NRI-23-ISO

2-CG2

2-PRZ

2-RPS-A

2-SWRR

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

Relay panel included in a section of panel from A6 to
A15. Weight estimate ofentire panel 3000 lbs. Detailed
ANCHOR4 evaluation performed.
Stand alone panel 24" L x 24" D x 84" H. Weight
estimated @ 700 lbs. Detailed ANCHOR4 evaluation
performed.
Large Control Panel 24'-6" L x 6'-3" D x 7'. Hand
calculation performed on the weak link in the anchorage
system and found to be more than adequate.

Large Control Panel in Diesel Generator Room. Detailed
ANCHOR4'evaluation performed.
Relay Rack 6'-6" L x 8'. Weight estimated 300
lbs./lineal foot of rack. Hand calculation performed on
the weak link in the anchorage system and found to be
more than adequate.

Walkthrough cabinet 12' x 6' x 8'. Detailed
ANCHOR4 evaluation performed.
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.
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.
Item is included in a Control Panel with two other items.
Total panel is 12'-3" L x 8'. Weight estimated at
300 Ibs/lineal ft. Anchorage screened based on
comparison to the ANCHOR4 evaluation performed for
1-SG,

Relay cabinet 90" W x 30" D x 90" H, welded to
embedded steel. Detailed ANCHOR4 evaluation
performed.
Cabinet 16' x 8' x 18" D. Weight estimated at 300
lbs/lineal ft. Detailed ANCHOR4 evaluation performed.





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

The location of the devices that are documented as outliers in table 4.5 are at elevation 687'n
the containment building. Figure 2 shows a comparison of the ISRS at elevation 687'n 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 (SOUs) 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 willbe 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 AOV GERS
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Donald C. Cook Nuclear Plant
Amplified Containment Building El. 687.5 feet vs Solenoid Valve GERS
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Donald C. Cook Nuclear Plant
Amplified Containment Building El. 687.5 feet vs MOV GERS
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Regarding thc tightncss check of expansion anchors performed on a representative number of
mechanical and electrical components, state whether the representative number meets thc
sample size for expansion anchor tightness check as listed on table C.2-4 of the GIP.

The number ofexpansion bolts tightness tested for the Cook Nuclear Plant VSI 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 RAI.

When the type of expansion anchor used could not be positively determined, a 0.6 reduction factor
for unknown expansion bolts was used in the anchorage evaluations 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 inspected. Allpracticable'means should be tried to inspect inaccessible anchorages or those
obstructed from view ifthey are needed for strength to secure the item ofequipment or ifthey secure

'quipmenthousing essential relays (to avoid impact or excessive cabinet motion). For exam'pie, 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 ALARAgoals 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 area. There werc also a number ofwall 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.



5) Table 5.1 shows only four (4) vertical tanks for GIP review. Provide the engineering criteria
for sclccting only four vertical tanks and thc justification of the structural integrity of the other
smaller vertical tanks for Safe Shutdown E<arthquakc (SSK). Indicate the number of vertical
tanks supported on skirts and structural legs at Cook Nuclear Plant, Units 1 8r, 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 1 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, AB1, 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 * aAer the equipment ID in tables 2 and 3.



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

Class ID
I-QT-112-AB &,

CD (2 filters)

Description
AB &CD EMERG
DIESEL FULL
FLOW LUBE OIL
FILTERS

Building El.
AUXILIARY 579

Description of Configuration and Anchorage Evaluation
Small tank-like component containing oil, with a height ofabout 5', and a

diameter of3'. Weight full= 2707 lbs. Anchored by three 3/8" diameter J-

bolts and three 5/8" wedge anchors at 60 degree intervals (i.e., evenly
spaced).

I-QT-I 13-AB I *,
113-AB2, 113-

CD I, 113-CD2

(4 strainers)

I-QT-116-AB &
CD (2 heater
tanks)

I-QT-118-AB &
CD (2 filters)

AB &, CD EMERG
DIESEL FULL
FLOW LUBE OIL
STRAINERS

AB &, CD EMERG
DIESEL LUBE OIL
HEATER
(TANK)

AB EMERG DIESEL
BYPASS LUBE OIL
FILTER

AUXILIARY 579

AUXILIARY 579

AUXILIARY 579

The anchorage was screened based on a review ofan existing vendor
calculation that indicated a high anchorage margin.
Strainer supported on 4 angle legs. Each leg is anchored by one 1/2" J-bolt
anchor. The total weight is 1730 lbs. The ANCHOR4 analysis performed
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..
Heaters anchored by three 3/8" J-bolts at 120 degrees apart, on a 5" high
concrete pad. The weight of the tank is approximately 152.5 lbs.

Anchorage screened by an ANCHOR4 evaluation.
Filter anchored by three 3/8" J-bolts with a minimum embedment of
10.25", at 120 degrees.

The approximate weight of the tank is estimated to be the same as 1-QT-
112-CD (Wt =2707 lbs.), because the tanks are of the same manufacturer,
and size, and both hold oil.

Anchorage screened by an ANCHOR4 evaluation.





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
I-QT-143-ABI, AB EMERG
AB2, CD I & DIESEL CONTROL
CD2 (4 dryers) AIR DRYER I

AUXILIARY Airdryer mounted on 2-1/2" x 2-1/2" x 1/4" angle steel frame with other
air dryer tanks. Angle frame on 1-3/4" Grout Pad. Frame anchored by
eight 1/2" non-shell type expansion anchors, four per base plate. Tanks
hold air and are the size of fire extinguishers.

I-QT-144-AB AB EMERG
&CD (2 filters) DIESEL FUEL OIL

TRANSFER
FILTERS

AUXILIARY 58

7

Anchorage judged adequate based on the walkdown and review of the

anchorage inspection documentation.
Small filter 10" in diameter, 44" high, mounted on three angle legs
anchored by three 5/8" Phillips Red Head Wedge/coupling anchors

Anchorage screened based on an ANCHOR4 evaluation for 1-QT-144-
AB.

I -TK-253-1, 2,
3 &4 (4 tanks)

PRESSURIZER TR
"B" PRESSURE
RELIEF VALVE
NRV-152 RESERVE
CONTROL AIR
TANKS

CONTAINMENT 61

2
This horizontal tank contains air and is supported by other than standard
saddles:

Tank is well welded to building steel, and judged adequate by the SRT.

12-TK-207 REACTOR PLANT
NITROGEN BULK
STORAGE TANKS
¹3,4,5,6,7,8

GROUNDS 60
9

Similar to a horizontal heat exchanger; each tank is approximately 2'n
diameter and 20'ong (about 15'etween supports). Tank weight is about
4800 lbs. Anchorage consists of four cast-in-place (in buried concrete

pedestals) 3/4" diameter J-Bolts.

Anchorage screened based on an ANCHOR4 evaluation.
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Table 2 (Continued)
Description of Configuration and Anchorage Evaluation for Tanks and Heat Exchangers (Unit 1)

Class
21

21

ID
I-HE-11

I-HE-13*

Description
REACTOR
COOLANTPUMP
SEAL WATER
HEAT
EXCHANGER
EXCESS LET
DOWN HEAT
EXCHANGER

Building
AUXILIARY

CONTAINMENT

El.
609

612

Description of Configuration and Anchorage Evaluation
Vertical Heat Exchanger is identical to 2-HE-11. The anchorage was
screened by comparison to the calculation for 2-HE-11.

Relatively small exchanger (1600 lbs) on two saddles in extremely high rad
area.

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

21 I-HE-14 LETDOWN HEAT
EXCHANGER

AUXILIARY 633

Due to large anchorage (four 3/4" bolts) and small exchanger, the anchorage
was judged adequate by the SRT.
Exchanger anchored with two 7/8" diameter J-bolts on 11-3/8" spacing.
Vertical distance from the base ofexchanger 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 8c EAST AND WEST

W (2 CCW HEAT
exchangers) EXCHANGERS

AUXILIARY 609 Component Cooling Water Heat Exchanger on two reinforced saddles.

Anchorage is two 7/8" diameter J bolts. There are four 1" wedge expansion
anchors in one pedestal in the horizontal direction.

C.G. ofexchanger 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

21

I-HE-I7E & W (2
exchangers)

I-HE-18E' W (2
exchangers)

EAST & WEST
RHR HEAT
EXCH ANGERS

EAST & WEST
CONTAINMENT
SPRAY HEAT
EXCHANGERS

AUXILIARY 6P9

AUXILIARY 6P9

Anchorage more than adequate based on previous analysis of exchanger
without top braces. Braces had since been installed.

Very well engineered support structure.

There is a ring support at top of the exchanger bracketed to the mall in
each ofthe 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.

21 I-HE-32E &32W
(2 exchangers)

EAST RHR PUMP
PP-35E
MECHANICAL
SEAL HEAT
EXCHANGERS

AUXILIARY 573

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.
8" diameter by 2" wide exchanger, attached to East Residual Heat
Removal Pump with two 1/2" bolts. Could have been considered 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.
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Table 2 (Continued)
Description of Configuration and Anchorage Evaluation for Tanks and Heat Exchangers (Unit I)

Class
21

ID
I-HE-33E & W(2
exchangers)

Description
EAST AND WEST
CONTAINMENT
SPRAY PUMP PP-9E
MECHANICAL
SEAL HEAT
EXCHANGER

Building El.
AUXILIARY 573

Description of Configuration and Anchorage Evaluation
6" diameter by 8-3/4" high exchanger, attached to East Containment

Spray Pump with two 1/2" bolts. Could 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 I-HE-34-NE*, 34-

NW, 34-SE, &34-
SW (4 exchangers)

NORTH SAFETY
INJECTION PUMP
PP-26N INBOARD *

MECHANICAL
SEAL HEAT
EXCHANGERS

AUXILIARY 587 6" diameter by 8-3/4" high exchanger, attached to North Safety Injection
Pump with two 1/2" bolts. Could 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 I-HE-35N, 35S (2
coolers)

NORTH SAFETY
INJECTION PUMP
PP-26N LUBE OIL
COOLERS

AUXILIARY 587 Small exchangers 1'-5" long and 4" in diameter attached to North Safety
Injection Pump with four 1/4" bolts. Could 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.
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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 ofConfiguration and Anchorage Evaluation
21 I-HE-36-EN, 36-ES,

36-WN, 36-WS
(4 exchangers)

EAST & WEST
CENTRIFUGAL
CHARGING PUMP PP-50E
INBOARDMECHANICAL
SEAL HEAT
EXCHANGERS

AUXILIARY 587 6" in diameter 8-3/4" high heat exchanger, attached to East

Centrifugal Charging Pump with two 1/2" bolts. Could 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 I-HE-37E, 37W (2
coolers)

EAST&, WEST
CENTRIFUGAL
CHARGING PUMP PP-

50E, &50WGEAROIL
COOLERS

AUXILIARY 537 Small exchanger 1'-6" long and 5" in diameter attached to
reinforced plate support with four 1/2" bolts. Plate support bolted
to East Centrifugal Charging Pump with three 1/2" bolts. Could
have screened with the pump using the rule of the box, however
the exchanger was listed separately on the SSEL.

21 I-HE-38E &38W (2
coolers)

EAST & WEST
CENTRIFUGAL
CHARGING PUMP
BEARING LUBE OIL
COOLERS

AUXILIARY 5g7
Anchorage to the pumps was judged adequate by the SRT.
Small exchangers 1'-6" long and 5" in diameter bolted to two

1'ong

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
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

21

ID
- I-HE-47-ABN&47-
ABS, 47-CDN &47-
CDS (4 aItercoolers)

I-QP-21

Description
AB &CD EMERG
DIESEL NORTH
COMBUSTION
AIR
AFTERCOOLERS

NORTH BORIC
ACID BLENDER
(MIXINGTEE)

Building
AUXILIARY

AUXILIARY

El.
587

587

Description of Configuration and Anchorage Evaluation
Aftercooler on Diesel Generator skid transfers its lateral load to the
inlet manifolds. Gravity loads are carried by a post on a spring hanger
base, so the post is incapable ofcarrying lateral or longitudinal load.

The Diesel Generator Turbochargers in Unit 1 were replaced in a recent

outage. As part of the modification, an analysis was perforined for the
associated piping and the aftercoolers. Allsupports met D.C. Cook
acceptance criteria.
Boric Acid Blender supported by piping. It is in-line with the pipe
between two pipe supports offthe floor. Blender very small (6" in
diameter and 11" long).

21 I-QT-107- AB &CD
(2 tanks)

CD EMERG
DIESEL FUEL OIL
DAYTANKS

AUXILIARY 587

Screened based on drawings (insulation precluded inspection of the

blender connection to the piping system) and inspection for interactions.

Horizontal tanks which sits on two saddles. Each saddle has two, 1/4"

thick plates, forming a "U", with no gussets. There are two 5/8" anchors

per saddle.

21 I-QT-110-AB &CD
(2 Coolers)

AB &CD EMERG
DIESEL LUBE OIL
COOLERS

AUXILIARY 587

A Horizontal Tank Analysis was performed to show that the tank
anchorage is adequate.

Lube Oil Coolers mounted to wall with fourteen 3/4" wedge type
expansion 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
21

ID
I-QT-131-AB &,

CD (2 Coolers)

Description
AB 64 CD EMERG
DIESEL JACKET
WATER
COOLERS

Building
AUXILIARY

El.
587

Description of Configuration and Anchorage Evaluation
Jacket Water Cooler mounted to wall by fourteen 3/4" wedge type
expansion anchors. External Anchor Analysis was performed on the Unit
2 Jacket Water Heater 2-QT-131-CD..

Based on this analysis both supports are adequate.

I-QT-133-AB &
CD (2 Tanks)

AB 8c CD EMERG
DIESEL JACKET
WATER SURGE
TANKS

AUXILIARY 587 100 Gal. Tanks, 2'-6" D x 3'.

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.

21 I-QT-134-AB &
134-CD (2 Tanks)

AB &CD EMERG
DIESEL AUX
JACKET WATER
HEATERS
(TANKS}

AUXILIARY 587

The anchorage was screened based on an ANCHOR4 analysis for the

anchorage to the shelf.
The AB tank is the same as the CD tank except that 3/8" bolts were
measured in the field instead of the 1/4" bolts on the drawings for AB.

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 I)

Class ID Description Building'l. Description of Configuration and Anchorage Evaluation
21

21

21

I -QT-141-AB I,
141-AB2, 141-CD I,
141-CD2 (4 air
receivers)

I-TK-10

I-TK-11*

AB &CD EMERG
DIESEL STARTING
AIR RECEIVERS I

&2

REACTOR
COOLANT
LETDOWN
VOLUME
CONTROL TANK

BORON INJECTION
TANK

AUXILIARY

AUXILIARY

AUXILIARY

5S7 Airtanks anchored by four 5/S" J-bolts (Ref. 1, 4). Total weight for
each tank is 6000 lb.

Tank anchorage was verified by an ANCHOR4 analysis. Nozzle loads
were included.

609 Tank on 4 wide flange legs, 90 inches in diameter and 120 inches in
height.

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.

612 Tank is 5'iameter by 10'n height supported by 4 Wide Flange Leg
supports (10" WF w/5/S" flange) 4'-4" in height..

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

21 I-TK-200 MAINSTEAM
LEADS
CONDENSATION
DRAINTANK
(POT)

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.

621 Small tank supported from floor.

Anchorage judged acceptable based on the walkdown and the
anchorage inspection documentation.
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Table 2 (Continued)
Description of Configuration and Anchorage Evaluation for Tanks and Heat Exchangers (Unit 1)

Class

21

ID
I-TK-32

Description
CONDENSATE
STORAGE TANK

Building El.
GROUNDS 609

Description of Configuration and Anchorage Evaluation
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'epth 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 meld to the tank and

embedment in the concrete was sufficient to develop the fullyield
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 of2.57 for overturning and 1.72 for shear.

21 I-TK-33 REFUELING
WATER
STORAGE TANK

G ROUN DS 609

The CST was screened based on a comparison of the significant attributes
to the RWST.
Large flat bottom tank 48'-0" inside diameter 32'-3" height (31'iquid
tank). 420,000 gallons, weight 94,000 lbs. The tank is founded on a

concrete pad and anchored with twenty-five 3/8" th x 5" W x 4' 4" L
strap, embedded in concrete a 2'epth 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 of2.57 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 I)

Class ID Description Building El. Description of Configuration and Anchorage Evaluation
21 I-TK-37* COMPONENT

COOLING
NATER SURGE
TANK

AUXILIARY 650 Skirted tank 11'-10 1/4" diameter and 17'n height. Skirt is 4'-6" high from the top
of the pad to skirt connection to tank. Skirt has I/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 suppoited from 3" x 3 x I/2" angle.

21

21

I -TK-76N, 76S

I-TK12-N

CONTROL
ROOM A/C
NORTH AND
SOUTH CHILL
V/ATER
EXPANSION
TANKS
NORTH BORIC
ACIDSTORAGE
TANK

AUXILIARY 650

AUXILIARY 537

The anchorage was screened based on a hand calculation performed for the bolt
stresses.

Small tank 2'n length x 9" in diameter on a I" diameter piping system. Tank in-line
with pipe, supported by a U-bolt on a cantilevered angle (2 I/2" x 2 I/2" x 3/8")
about I'6" long. Angle welded to a plate that is bolted to the wall with 2 I/2"
expansion anchors.

Anchorage and support for these small tanks were accepted by SRT judgment after the

walkdown and a review of the anchora e ins ection documentation.

Boric Acid Tank on 4 Wide Flange Beam Legs.

This Tank is identical to tank 2-TK-12S which was evaluated-by means

ofa calculation. The calculation indicated that the legs and anchorage
are adequate.

21 I 2-HE- I 6N NORTH SPENT
FUEL PIT HEAT
EXCHANGER

AUXILIARY 609 3' 2" diameter horizontal heat exchanger about 22'ong on two saddles supported by
piers, Total weight full given as 26,200 lbs. Exchanger bolted into pier with four
7/8" diameter bolts per saddle. Piers are doweled into floor. The results of tank
anal sis show that the tank anchora e and saddles are ade uate.



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

Class

21

ID
12-OME-44N-2 &
44S-2

Descri tion
NORTH &SOUTH
RADIOACTIVE
WASTE GAS
COMPRESSOR
OME-44N-2 SEAL
WATER HEAT
EXCHANGERS

EI.Buildin
AUXILIARY 609

Descri tion of Confi uration and Anchora e Evaluation
Small Heat Exchanger 3'-2" long by 10" in diameter attached to South

Radioactive Waste Gas Compressor OME-44S-1 with 4 - 1/2" bolts.

Compressor anchored to ground with 4 3/4" bolts. The SRT reviewed
the anchorage drawings for the compressor and judged the anchorage
to be adequate (4 J-bolts). The compressor is not on the SSEL and

only anchorage adequacy is required.

21 12-TK-47-AB*&
47-CD

AB &CD EMERG
DIESEL FUEL OIL
STORAGE TANKS

GROUNDS

The anchorage of the compressor was judged acceptable after a review
of the anchorage during the walkdown.

609 Underground tanks. SRT evaluated this tank based on the available
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 of3.6 ksi).

21 12-TK12-M MIDDLEBORIC
ACID STORAGE
TANK

AUXILIARY 587 Boric Acid Tank on 4 Wide Flange Beam Legs. Alldimensions for the

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

ofa hand 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 E<xchangers (Unit 2)

Class ID
12-HE-25A

Description
15GPM
RADIOACTIVE
WASTE
EVAPORATOR
HE-25
CONDENSER

Building
AUXILIARY

El.
600

Description of Configuration and Anchorage Evaluation
Component is supported offshell ofmuch larger (about 4.0') diameter
tank 12-TK-148 which is not on the SSEL. This component is

designated an outlier due to concerns related to the anchorage for 12-TK-
148 and nozzle loads.

12-HE-25B & C (2
Coolers)

2-QT-112-AB &
CD (2 filters)

15 GPM
RADIOACTIVE
WASTE
EVAPORATOR
HE-25
DISTILLATE
COOLERS

AB&CD
EMERGENCY
DIESEL FULL
FLOW LUBE OIL
FILTER

AUXILIARY

AUXILIARY

587

579

The Heat Exchanger is about 14" in diameter and 10 feet long,
supported by stiffened saddles with two 3/4" diameter anchor bolts in
each saddle, supported offofa steel platform. Weight ofHX < 2000 lbs.

Capacity exceeds demand for saddles, support frame and platform by
inspection.
Small tank, with a ht ofabout 5'nd a diameter of3', anchored by six
1/2" expansion anchors at 60 degree intervals. Tank contains oil, total
maximum approximate weight = 2707 lbs.

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

Class Descri tion Buildin El. Descri tion of Confi uration and Anchora e Evaluation
2-QT-113-
ABI,AB2,
CDI &CD2 (4
Strainers)

AB EMERGENCY
DIESEL FULL
FLOW LUBE OIL
STRAINER 5 I

AUXILIARY 579 Supported on four angle legs. Each leg is anchored by one I/2" J-bolt anchor.

Weight = 17304, c.g. at approx. mid-height = 33".

The ANCHOR analysis performed for CDI & CD2 including nozzle loads showed

a high margin. The inlet and outlet nozzle loads were assumed equally distributed
between the two strainers. Anchorage for ABI and AB2 was acceptable by
corn arison.

2-QT-116-AB
&CD

AB&CD
EMERGENCY
DIESEL LUBE OIL
HEATER TANK

AUXILIARY 579 Small heater 9.5" Dia. x 3'-9.5" Ht.

Anchorage screened based on the ANCHOR4 analysis for 116-CD.
II

2-QT-118-A B
&CD

AB EMERGENCY
DIESEL BYPASS
LUBE OIL FILTER

AUXILIARY 579 Filter anchored by nine anchors in three groups of three, so each group is 120 degrees

for the next (i.e., evenly space).

The approx. syeight of the tank is estimated to be the same as that of2-QT-I l2-CD
(Wt =2707//), because the tanks are of the same manufacturer, size, and both hold oil.

2-QT-143-
ABI,AB2 and
CD I, CD2 (4
dryers)

AB EMERGENCY
DIESEL
CONTROL AIR
DRYER/II

AUXILIARY 587

Anchorage screened based on an ANCHOR4 evaluation.

Small tank mounted together on steel frame with the other air dryer tank (ABI with
AB2 and CDI with CD2). Frame anchored by eight 3/8" non-shell type expansion
anchors, four per base plate. Tanks hold air and are the size of fire extinguishers,

(approx. 8.9 lbs. filled weight each). The nozzle loads are not a concern.

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

Class ID
2-QT-l44-AB &
CD (2 filters)

Description
AB&CD
EMERGENCY
DIESEL FUEL OIL
TRANSFER FILTER

Building
AUXILIARY

El.
587

Description of Configuration and Anchorage Evaluation
Small filteron three angle legs anchored by three 5/8" Phillips Red Head Wedge
anchors. No interactions.

Anchorage screened by judgment after walkdown and review ofanchorage inspection
documentation.

0 2-TK-253-1 &2

0 2-TK-253-3 &4

PRESSURIZER
TRAIN

'A'RESSURE RELIEF
VLVNRV-153
RESERVE
CONTROL AIR
BOTTLE RACK
PRESSURIZER
TRAIN

'B'RESSURE RELIEF
VLVNRV-152
EMERGENCY AIR
BOTTLE RACK

CONTAINMENT 612

CONTAINMENT 650

This component is a small (about 4.5'ong x 16" diameter) air tank horizontally
mounted (welded) on a short length of I beam which in turn is welded to building
steel. Tank weight was assumed to be 250 lbs.

An ANCHOR4 analysis showed a very high margin.

This component is a cylindrical compressed air "bottle" about 12" in diameter and
60" tall, secured to the crane wall with steel straps that are attached to a very stout
steel bracket arrangement, secured to the wall with a number ofexpansion anchors.

AEPSC Structural &Analytical Design Nuclear Section reviewed the as-found
condition of the support for this tank, and found it to be adequate for design loads.

21 12-HE-16S SOUTH SPENT
FUEL PIT HEAT
EXCHANGER

AUXILIARY 609 Horizontal heat exchanger 3' 2" diameter, and about 22'ong on two saddles

supported by piers. Total weight full given as 26,200 lbs.

Exchanger bolted into pier with four 718" 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.





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

Class

21

ID
2-HE-I I »

Description
REACTOR
COOLANTPUMP
SEAL WATER
HEAT
EXCHANGER

Building
AUXILIARY

El.

609
Description of Configuration and Anchorage Evaluation

Vertical Heat Exchanger on a Gusseted steel pedestal. Each Pedestal

is anchored to the floor with eight 3/4" J-Bolts embedded 20" into
floor. Exchanger is 16" in diameter and 14'n height.

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.

21 2-HE-13 EXCESS LETDOWN CONTAINMENT 612
HEAT
EXCHANGER

A hand calculation was performed to demonstrate the adequacy of
these four bolts.
Heat exchanger (1600 Ibs) on two saddles in extremely high rad area.

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

21

2-HE-14

2-HE-15E &
15W (2
exchangers)

LETDOWN HEAT
EXCHANGER

EAST k WEST
COMPONENT
COOLING WATER
HEAT
EXCHANGER

AUXILIARY

AUXILIARY

633

609

Exchanger anchored with two 7/8" diameter J-bolts on 11-3/8"

spacing. Vertical distance from the base ofexchanger 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.
Component Cooling Water Heat Exchanger on two reinforced
saddles. Anchorage is two 7/8" diameter J bolts. There are four 1"

wedge expansion anchors in one pedestal in the horizontal direction.

C.G. ofexchanger 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 ofAnchorage Evaluation for Tanks and Heat Exchangers (Unit 2)

Class

21 2-HE-17E & 17W
Descri tion

EAST &WEST
RESIDUAL HEAT
REMOVALHEAT
EXCHANGER

Buildin
AUXILIARY

El.
609

Descri tion of Confi oration and Anchora e Evaluation
Very well engineered support structure. There is a ring support at top of the

exchanger bracketed to the wall in each of the four quadrants. This takes the

overturning loads on the exchanger. Bottom support is a heavy duty steel gusset
structure supported by two peers. There are two bolts in each peer. The support
structure for the exchanger is obviously well engineered.

21 2-HE-18E & 18 W EAST& WEST
CONTAINMENT
SPRAY HEAT
EXCHANGER

AUXILIARY 609

Qualification data indicates an analysis to the design basis. Based on the inspection
and anchorage data collected, the Heat Exchangers are adequate.

Very well engineered support structure. There is a ring support at top of the
exchanger bracketed to the wall in each of the four quadrants. This takes the
overturning loads on the exchanger. Bottom support (at about the quarter 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.

21 2-HE-32E &32W EAST & WEST
RESIDUAL HEAT
REMOVALPUMP
PP-35E
MECHANICAL
SEAL HEAT
EXCHANGERS

AUXILIARY 573

Qualification data indicates an analysis to the design basis. Based on the inspection
and anchorage data collected the Heat Exchanger is adequate.
8" in diameter by 2" long exchanger, attached to East Residual Heat Removal Pump
with two 5/8" bolts. Could 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 SRT judgment.
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Table 3 (Continued)
Description of Anchorage Evaluation for Tanks and Heat Exchangers (Unit 2)

Class

21

ID
2-HE-33E &
33W (2
exchangers)

Description
EAST & WEST
CONTAINMENT
SPRAY PUMP PP-

9E MECHANICAL
SEAL HEAT
EXCHANGERS

Building
AUXILIARY

El.
573

Description of Configuration and Anchorage Evaluation
6" diameter by 8-3/4" high exchanger, is not attached to the East

Containment Spray Pump as shown on the anchorage sketch, however

piping can support the small exchanger. Could have screened with the

pump using the rule of the box, however the exchanger was listed

separately oh the SSEL.

21 2-HE-34-NE,
34-NW, 34-SE,
&34-SW (4
exchangers)

NORTH &SOUTH
SAFETY
INJECTION PUMP
PP-26N

OUTBOARD
MECHANICAL
SEAL HEAT
EXCHANGERS

AUXILIARY 587

Anchorage to the pumps was judged adequate by the SRT.
6" diameter by 8-3/4" high exchanger, attached to North Safety
Injection Pump with two 1/2" bolts. Could 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.

2-HE-35N & NORTH &SOUTH
35S (2 Coolers) SAFETY

INJECTION PUMP
PP-26N LUBE OIL
COOLERS

AUXILIARY 587 Small exchanger 1'-5" long by 4" in diameter by 8-3/4", attached to
North Safety Injection Pump with four 1/4" bolts. Could 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.



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

Class ID Description Building El. Description of Configuration and Anchorage Evaluation
21 2-HE-36-EN,

36-ES, 36-WN,
36-WS (4
exchangers)

EAST & WEST
CENTRIFUGAL
CHARGING PUMP PP-

50E INBOARD
MECHANICALSEAL
HEAT EXCHANGERS

AUXILIARY 587 6" in diameter 8-3/4" high heat exchanger, attached to East Centrifugal Charging
Pump with two I/2" bolts. Could 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

21

2-HE-37E,
37W

~ 2-HE-38E* &
38W

EAST & WEST
CENTRIFUGAL
CHARGING PUMP PP-

50E GEAR OIL
COOLER

EAST &WEST
CENTRIFUGAL
CHARGING PUMP PP-

50E LUBE OIL COOLER

AUXILIARY 587

AUXILIARY 587

Exchanger I'-6" long and 5" in diameter attached to reinforced plate support with
four I/2" bolts. Plate support bolted to East Centrifugal Charging Pump with
three I/2" bolts. Could have screened using the rule of the box, however the

exchanger has a separate SSEL listing.

Anchorage to the pumps was judged adequate by the SRT.

Small exchanger I'-6" long and 5" in diameter bolted to 2 1'ong 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 separately on the SSEL.

21 2-HE-47-ABN
&, 47-ABS, 47-
CDN &47-
CDS (4
aAercoolers)

AB &CD EMERGENCY
DIESEL NORTH
COMBUSTION AIR
AFTER-COOLERS

AUXILIARY 587
Anchorage to the pumps was judged adequate by the SRT.
Aftercooler transfers its lateral load to the inlet manifolds. Gravity loads are

carried by a post on a spring hanger base, so the post is incapable ofcarryin
lateral or longitudinal load.

The Diesel Generator Turbochargers in Unit 2 were replaced in a recent outa< e.

As part of the modil ication an analysis was perlonned for thc associated piping
and the aAercoolers. Allsupports 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 El. Description of Configuration and Anchorage Evaluation
21 2-QP-21 SOUTH BORIC ACID

BLENDER
AUXILIARY 587 Boric Acid Blender supported by piping. It is in-line with the pipe between two

pipe supports offthe floor. Blender very small (6" in diameter and I I" long).

21

21

21

21

2-QT-107- AB
&CD (2 tanks)

2-QT-110-AB
&CD
(2 Coolers)

2-QT-115-AB
& CD(2
Tanks)

2-QT-131-AB
& CD(2
Coolers)

AB & CD EMERGENCY
DIESEL FUEL OIL DAY
TANKS

AB &CD EMERGENCY
DIESEL LUBE OIL
COOLER

AB &CD EMERGENCY
DIESEL LUBE OIL
SUMP TANKS

AB &CD EMERGENCY
DIESEL JACKET
WATER COOLER

AUXILIARY 587

AUXILIARY 5/7

AUXILIARY 579

AUXILIARY 587

Screened based on drawings (insulation precluded inspection of the blender
connection to the piping system) and inspection for interactions.
Horizontal tanks which sits on two saddles. Each saddle has two I/4" thick plates,
forming a "U",with no gussets. There are two 5/8" anchors per saddle.

A Horizontal Tank Analysis was performed to show that the tank anchorage is

adequate.

Lube Oil Coolers, mounted to wall by fourteen 3/4" Wedge type anchors.

External ANCHOR4 analysis for 2-QT-110-CD was performed. Based on the

results of this evaluation both coolers were screened.

The tank sits on two saddles, two plates per saddle, I/O" thick. There are two 3/4"

anchors per saddle. There are four anchors in total for the tank.

Anchorage screened based on review of the anchorage inspection documentation
and the vendor qualification of the tanks.

Jacket Water Cooler mounted to wall by fourteen 3/4" wedge type expansion
anchors.

An ANCHOR4 was performed on 2-QT-131-CD. Based on that analysis both
coolers were screened.
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Table 3 (Continued)
Description ofAnchorage Evaluation for Tanks and Heat Exchangers (Unit 2)

Class ID Description Building El. Description of Configuration and Anchorage Evaluation
21 2-QT-133-A B

&CD (2 tanks)
AB&CD
EMERGENCY
DIESEL JACKET
WATER SURGE
TANK

AUXILIARY 587 100 GAL. TANK,2'-6" D x 3'.
The surge tanks are supported (bolted) to a shelf. The shelf is bolted
to the wall by four 7/8" anchors.

21 2-QT- l34-AB
&CD4 (2
tanks)

AB &CD
EMERGENCY
DIESEL AUXILIARY
JACKET WATER
HEATER (TANK)

AUXILIARY 587

An ANCHOR4 was performed on 2-QT-133-CD. Based on that
analysis both coolers were screened.

Heater tanks separately mounted by three 1/2" coupling rods and

Phillips Redhead wedge type anchors.

An ANCHOR4 was performed on 2-QT-134-CD. Based on that

analysis both coolers were screened.

21 2-QT-14 I-
ABI,AB2,
CDI, &CD2(4
AirReceivers)

AB EMERGENCY
DIESEL STARTING
AIR RECEIVER III

AUXILIARY 587 Airtanks anchored by four 5/8" J-bolts. Total weight for the tank is

6000 lbs.

The tank anchorage was verified by an ANCHOR4 analysis. Nozzle
loads were included.

21 2-TK-10 REACTOR COOLANT
LETDOWN VOLUME
CONTROL TANK

AUXILIARY 609 Tank on four wide flange legs, 90 inches in diameter and 120 inches
in height.

The tank leg support and anchorage was screened based on a hand
calculation.
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Table 3 (Continued)
Description ofAnchorage Evaluation for Tanks and Heat Exchangers (Unit 2)

Class
21

ID
2-TK- I I

Description
BORON INJECTION
TANK

Building
AUXILIARY

El.
612

Description of Configuration and Anchorage Evaluation
Tank is about 5'n diameter by 10'n height supported by 4 Wide
Flange Leg supports (10" WF w/5/8" flange) 4'-4" in height..

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.

21

21

2-TK-12S

2-TK-150

SOUTH BORIC ACID
STORAGE TANK

MAINSTEAM LEADS
CONDENSATE DRAIN
TANK

AUXILIARY

AUXILIARY

587

600

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
Boric Acid Tank on four Wide Flange Beam Legs.

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

adequate.

Small horizontal tank bolted to wall in-line with the piping system.

Anchorage was judged acceptable based on the walkdown and a

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

Class
21

ID
2-TK-32

Description
CONDENSATE
STORAGE TANK

Building
GROUNDS 609

Description of Configuration and Anchorage Evaluation
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'epth
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
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 of2.57 for overturning and 1.72 for shear.

21 2-TK-33 REFUELING
WATER STORAGE
TANK

GROUNDS 609

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

Large flat bottom tank 48'-0" inside diameter 32'-3" height (31'-0"

liquid tank 420,000 gallons and weighs 94,000 lbs. Anchored with
twenty-five 3/8" th x 5" w x 4' 4" long strap that is embedded in the
concrete 2'epth with a 2" radius hook at the end.

A detailed calculation was performed to the SQUG G1P criteria. The
calculation resulted in the conclusion that the weld to the tank and

embedment in the concrete was sufficient to develop the fullyield
strength of the strap. The calculation for the RWST using the GIP
methodology indicated an overall safety factor of2.57 for overturning
and 1.72 for shear.
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Table 3 (Continued)
Description ofAnchorage Evaluation for Tanks and Heat Exchangers (Unit 2)

Class ID Description Building El. Description of Configuration and Anchorage Evaluation
21 2-TK-37 COMPONENT

COOLING WATER
SURGE TANK

AUXILIARY 650 Skirted tank 11'-10 1/4" diameter and 17'n height. Skirt is 4'-6" high
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.

21 2-TK-76N*,
76S

CONTROL ROOM AIR
CONDITIONING
NORTH AND SOUTH
CHILLWATER
EXPANSION TANKS

AUXILIARY 650

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.
Small tank 2'n length x 9 " in diameter on a 1" diameter piping
system. Tank in-line with pipe, supported by a U-bolt on a

cantilevered angle (2 1/2" x 2 1/2" x 3/8") about 1'-6" long. Angle
welded to a plate that is bolted to the reinforced block wall with three
5/8" diameter through bolts (other side ofwall inspected and bolts
came through).

Anchorage and support for these small tanks were accepted by SRT
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 thc
GIP-2 guidclincs and methodology are fully.mct or identify any deviations from thc
guidelines and thc methodology. Provide calculations for determining thc seismic adequacy
of the tanks (ID 1-TK-33 and 2-TK-32) using thc methodology dcscribcd in section 7 of thc
GIP-2. The evaluation of thc 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 tJR = .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 tJR 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 ofequivalent 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.



7i Section 5.1.5 states that horizontal tanks and heat cxchangers rcviewcd mct thc intent of thc
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 cxchangers: 1-HE-14, 2-HK-15K, 12-HE-16N, 1-QT-
107-AB and 2-QT-115-CD. The evaluation of the anchors which restrain thc tank
movement should also be provided.

As previously discussed in response to questions 2 and 5, 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 ofa 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 RAI.

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.



S) Tables 6-1 and 6-2 provide a summary of the limited analytical reviews (LARS) for thc
sclcctcd cable and conduit raceways. Provide copies of the calculations of the analyses for
resolution of thc outlicrs listed as LARNumbers 005, 011, 022 and 023. Also provide typical
sample calculations for thc raceways that arc not selected 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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y 9) Discuss thc issue described in thc Information Notice 95-49 regarding Thermo-Lag panels,
in particular, thc issue regarding seismic resistance capability of the cable tray and its

support when appropriate weight and modulus of the Thermo-Lag are included in thc
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 LARbecause: (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 ofall 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 (golfball 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 material 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
ofmaterial...

44



ATTACHMENT2 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:

lass

1-ABD-A
2-CRID-1-CVT
1-1'P-10W

14

17

1-HV-AFP-Mk
12-HV-E W-7
1-A W
-A -A

1- Mk:-15 -AB 2- Mk:-150-
2-A11



Ol/16/92
PG. HO.I )

SAfE SNUIOOuN EoulpHENT LIST (SSELup)

fUHCI ION: 600 VAC STSTEH

Equipment Io ~ 1-ABD-A

Equi pment Class: Train: I

Drawing Number: 1-12001 1-12010

Systemt ELECTRICAL OlSTRIBUTIOH 600VAC

Equip Description: 600VAC NCC ABD-A

Bul lding: AUXILIART Roomt AB EHERG OIESEL GENERATOR ROON Etevationt 587

Normal state: Desired st'ate: Power Required: Sort: U,

Supporting System Drawing Munbert

Required Interconnections and Suppo t Cupport ing Components:

Safety Related Status: NUCLEAR SR flin/Optt HIM

Alias Hubert

AOOITIOHAL IMFORNATIOM

Power Train: B

Component Scrvedt 600Y KCC ABD-A

Manufacturer: CUTLER-HAMMER Model:

Panel:

Elem Drawing: uiring Drawingt 1-9QOS I-9C206

Power Source: 1-llAS

ualkdownt F Relay Only: H

Component Type: HCC

ISO Drawings:

Detailed Location: IN tHE MU RE'GIOM OF tHE ROONROON, NEAR THE NORTH MALL



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 1 of 12

ID: 1-ABD-A( Rev. 0)
Description: 600VAC MCC ABD-A

Class: 1. Motor Control Centers

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

Manufacturer, Model, Etc.: CUTLER-HAMMER

SEISMIC CAPACITYVS DEMAND

Elevation where equipment receives seismic input
Elevation of seismic input below about 40'rom grade (grade = 608.00)
Equipment has fundamental frequency above about 8 Hz (est. frequency = )
Capacity based on: 1.50 Bounding Spectrum
Demandbasedon: 1.00 RealisticMedian-CenteredFloorResponseSpectra

587.00
N/A
N/A

'I.200

LOG

0.000
0.50

1

'

I
I \

/

I

/

/

LOG Hz

Capacity ..... Demand

50.00

Capacit
Demand 1

Demand 2

File
CAGIPtGIPtspectra.des
C:tGIP'PROJ0035tspectra.des
C.'tGIPIPROJ0035'Lspectra.dos

Label Boundin S ctrum
BUILDINGAuxilia ELEVATION587 BROADEN N
BUILDINGAuxilia ELEVATION587 BROADEN N

Does capacity exceed demand'



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
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 NW REGN OF THE RM, NEAR
THE N WALL

Manufacturer, Model, Etc.: CUTLER-HAMMER

CAVEATS - BOUNDING SPECTRUM

MCC/BS Caveat 1 - Earthquake Experience Data Base
MCC/BS Caveat 2 - Rating of 600 V or Less.
MCC/BS Caveat 3 - Adjacent Cabinets Bolted Together
MCC/BS Caveat 4 - Attached Weight of 100 Pounds or Less.
MCC/BS Caveat 5 - Externaliy Attached Items Rigidly Anchored.
MCC/BS Caveat 6 - General Configuration Similar to NEMAStandards.
MCC/BS Caveat 7- Cutouts Not Large
MCC/BS Caveat 8- Doors/Buckets Secured.
MCC/BS Caveat 9 - Natural Frequency Relative to 8 Hz LimitConsidered.
MCC/BS Caveat 10 - Adequate Anchorage.
MCC/BS Caveat 11 - Potential Chatter of Essential Relays Evaluated.
MCC/BS Caveat 12 - No Other Concerns

Is the intent of all the caveats met for Bounding Spectrum/

ANCHORAGE

Yes
Yes
Yes
N/A
Yes
Yes
Yes
Yes
N/A
Yes
Yes
Yes

1. The sizes and locations of anchors have been determined
2. Appropriate equipment characteristics have been determined (mass, CG, natural freq.,

damping, center of rotation).
3. The type of anchorage is covered by the GIP
4. The adequacy of the anchorage installation has been evaluated (weld quality and length, nuts

and washers, expansion anchor tightness, etc.)
5. Factors affecting anchorage capacity or margin of safety have been considered: embedment

length, anchor spacing, freewdge distance, concrete strength/condition, and concrete
cracking.

6. For bolted anchorages, any gaps under the base are less than 1/4 .
7. Factors affecting essential relays have been considered: gaps under the base, capacity

reduction for expansion anchors.
8. The base has adequate stiffness and the effect of prying action on anchors has been

considered.
9. The strength of the equipment base and the load path to the CG is adequate
10. The adequacy of embedded steel, grout pads or large concrete pads have been evaluated.
11. The anchorage capacity exceeds the demand.

Are anchorage requirements met'?

Yes
Yes

Yes
Yes

Yes

Yes
Yes

Yes

Yes
Yes
Yes



D.C..COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 3 of 12

ID: 1-ABD-A(Rev. 0)
Description: 600VAC MCC ABD-A
Building: AUXILIARY

Class: 1. Motor Control Centers

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

structures.
3. Attached lines have adequate flexibility.
4. Overhead equipment or distribution systems are not likely to collapse.
5. No other adverse concerns were found.

Is equipment free of interaction effects?

Yes
Yes

Yes
Yes
Yes

CO+IME~N

1-ABD-A& 1-ABD-B in the same box.

5 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 in back 6 2" long
3/16" fillet.

Anchor Pattern:

f x ][ x][x ][ x][x x]

Weight of MCC is a 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-A/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-ABB
Zap,346 Typ. Opening @ bottom.

Anchor Evaluation Performed by Bahaa Mahmoud - S8A
Checked by George Gary Thomas.



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
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

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

Evaluated by: Date:



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 5 of 12

ID: 1-ABD-A(Rev. 0)
Description: 600VAC MCC ABD-A
Building: AUXILIARY

Class: 1. Motor Control Centers

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

MCC ABD-AM TYP. OPENING AT BOTTOM.



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
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ID: 1-ABD-A(Rev. 0)
Description: 600VAC MCC ABD-A

Class: 1. Motor Control Centers

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

Eargm~Z

'esponseSpectrum: Instructure Realistic

Frequency: GIP - Flexible

Percent Damping: GIP - 5.00

Spectral Values:

Direction
North - South
East - West
Vertical

Acceleration (g's)
1.04
1.04
0.17

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

Combination Criteria: SRSS

~We ggs

Number ofWeights: 1

No Weight
1 4000.00 50.000 10.000 45.000

Fgrrgg

Number of External Forces: 0

Eunmh
'umberof External Moments: 0

fgc~LIRJRR

Number of Anchor types: 2

Tension Shear
Ultimate Ultimate Inter Inter Saf



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 7 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 EOG 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 1/2

2 1/2

Other

Other

J-Bolt (90
deg)

Unknown
Expansion

Anchor

6660.00 3330.00

2290.00 2380.00

1.00

1.00

0.30

0.30

1.00

1.00

Czmrch.

Ultimate Stress: 3500.00 psi.

Reduction Factor: 0.85

W~
Allowable Stress: 30600 psi.

Surry~c

Number of Surfaces: 1

Surface Orientation

No

Direction
Comp

0.000

Direction
Comp

Ny
0.000

Direction
Comp

1.000

Anchor Pattern for Surface ¹ 1



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
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ID: 1-ABD.-A(Rev. 0)
Description: 600VAC MCC ABD-A

Class: 1. Motor Control Centers

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

Manufacturer, Model, Etc.: CUTLER-HAMMER

4x

Legend for Anchor Patterns

Anchor Bolts:

Concrete Uncs:

Concrete Potnts: ~IIII
Neid Uncs:

knobs"

Number of Anchors: 6

Anch
No. Id

1 1

2 1

3 1

4 2
5 2
6 1

Coord
3.750

36.500
43.800
76.600
83.900
96.300

Coord
1.500
1.500
1.500
1.500
1.500
1.500

Coord
0.000
0.000
0.000
0.000
0.000
0 000

Surf
Id



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2l14I92
Status: Yes
Sheet 9 of 12

ID: 1-ABD-A(Rev. 0)
Description: 600YAC MCC ABD-A

Class: 1. Motor Control Centers

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

Manufacturer, Model, Etc.: CUTLER-HAMMER

¹ of elements per line: 1

Number of Concrete Lines: 4

No
Start

X-Coord
0.000

100.00Q
100.000

0.000

Start
Y-Coord

1.500
1.500

17.000
17.000

Start
Z-Coo rd

0.000
0.000
0.000
0.000

End
X-Coord
100.000
100.000

0.000
0.000

End
Y-Coord

1.500
17.000
17.000
0.000

End
Z-Coord

0.000
0.000
0.000
0.000

Sf
Id

Line
Width

2.000
2.000
2.QQQ

2.000

Number of Concrete Points: 0

¹ of elements per line: 1

Number of Weld Lines: 6

Start
No X-Coord

Start
Y-Coord

Start
Z-Coord

End
X-Coord

End
Y-Coord

End
Z-Coo rd ld

Line
Width

0.000
15.400

3 — 19.400
56.500
59.900
96.100

18.500
18.500
18.500
18.500
18.500
18.500

0.000
0.000
0.000
0.000
0.000
0.000

2.250
17.600
21.600
58.600
62.100
98.400

18.500
18.500
18.500
18.500
18.500
18.500

0.000 1

0.000 1

0.000 1

0.000 1

0.000
0.000 1

0.125
0.125
0.125
0.187
0.187
0.187

Reduction Factor Input for Anchor ¹ 1

Embedment Length: (1 3.60 in. Min Reqd. to achieve full capacity):=27.25 in.
Essential Relays in Cabinet: Yes

Reduction Factor Input for Anchor ¹ 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 EVALUATIONWORK 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.: 58?.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 ¹ 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 ¹ 4

Essential Relays in Cabinet: Yes

Reduction Factor Input for Anchor ¹ 5

Essential Relays in Cabinet: Yes

Reduction Factor Input for Anchor ¹ 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
No Id

1 1

2 1

3 1

4 2

5 2

6 1

PaIV
Vali

3750.91
3330.00
3708.29
3330.00
3750.91
3330.00
1717.50
1785.00
1717.50
1785.00
3729.60
3330.00

Pallr/
Vallr
N/A

N/A
NIA
N/A
N/A
NIA
N/A
N/A
N/A

N/A

RT RN RL
X 0.56
X 1.00
X 0.56
X 1.00
X 0.56
X 1.00
X X
X X
X X
X X
X 0.56
X 1.00

RG RS RE
X X
X X,
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X

RF RC
X X
X X
X X

X X
X X
X X
X X
X X
X X
X X
X X

RR RP RB
1.00 X X
1.00 X X
1.00 X X
1.00 X X
1.00 X X
1.00 X X
0.75 X X
0.75 X X
0.75 X X
0.75 X X
1.00 X X
1.00 X X

RM

N/A = Not Applicable
Pall = Allowable Pull without Reduced Inspection
Vali = Allowable Shear without Reduced Inspection
Pallr = Allowable Pull with Reduced Inspection
Vallr = Allowable Shear with Reduced Inspection

= Outlier
= Reduction Factor Not Used

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



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 11 of 12

ID: 1-ABD-A(Rev. 0)
Description: 600VAC MCC ABD-A

Class: 1. Motor Control Centers

Building: AUXILIARY Floor El.: 687.00 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

e

Analysis Performed: Yes

Type ofAnalysis: Regular

Spectral Accelerations (G's)

10

12
13
14

16
17

19
20

22

N-S

1.038
-1.038
-1.038
1.038
1.038

-1.038
1.038

-1.038
0.415

-0.415
0.415

-0.415
-0.415
0.415
0.415

-0.415
0.415

-0.415
0.415

-0.415
-0.415
0.415
0.416

0.415
-0.415
0.415

-0.415
-0.415
0.415
0.415

-0.415
1.038

-1.038
-1.038
1.038
1.038

-1.038
1.038

-1.038
0.415

-0.415
0.415

-0.415
0.415

-0.415
-0.415

Vertical
0.067

-0.067
0.067

-0.067
0.067

-0.067
-0.067
0.067
0.067

-0.067
0.067

-0.067
0.067

-0.067
-0.067
0.067
0.167

-0.167
-0.167
0.167
0.167

-0.167
0.167

Safety Factor
3.653
7.048
3.526
7.085
6.863
3.652
3.787
6.819
1.634
3.990
3.976
1.676
1.643
4.055
1.666
3.912
3.816
9.487
4.302
8.494
3.838
9 673
8.579



D.C. COOK Unit 1

SCREENING EVALUATIONWORK 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 EI.: 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 Z.415 0.415 -0.167 4.333

Minimum Safety Factor: 1.634.

The Anchorage Capacity is 1.634 times greater than the Demand
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**12 CHP 5021. CCD. 03.9
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

Equipment No.: l- SO-

Embedded Steel Dwg. No.: ! - G3-

PHYSICAL CHARACTERISTICS

Dwg No.: 2"3

Weld ID
T e

Size
Len th
Cracks Yes

0
Yes Yes

3 I
I

Yesde

C

3 II
I

Yes Yes<HZ'esNo
Yes
No

Weld T e Codes
1 = Fillet
2 = Plug/Slot
3 = Groove

Lack of
Penetration
Porosity

Yes Yes
CZb

Yes Yes Yes

Yes Yes

Yes
No

Yes
No

Yes
No

Yes
No

0 (=

SC(-Qs 4 Wrv ~ a.r <4'. W ~4(nc+ +0 aO KWUQS~Q gh'4e.

ULLQ DCTRIL

Equipment base flexible: 0 Yes 8 No

Reviewed by:
ons ruc ron re Date: 7 z fe

Date:

Verified by:
ua . era. npsec or 0,„:;I",: t !.<(.'i:I..".I "l!i!!Ao(.LLiP

i>IJ( 'I ':.:

4-'uc

ron nc or eve.ew ngzneer
f6~~( r ;,i>(;!(I;.(r "..I('('((lhI; LI,:V/E!) Date:

QQIIIJ( ~ ~,. „'age 3 of 3



Equipment No.:

Tightness esvaoxzsned by "Snug Fit"
Tightness verified by: ~- ',(

Qual. /Cert. Inspector

Comments: 4 Mc~ 9 4c >
) z s
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Unit
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Frea./Diameter
Reference Standard
Couplant/Batch No.

TEST DATA REMARKS
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BY:
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Equip Xd: 2-CRID-I-CVT Train: 2 Equip Class: 4

Drawing No.: 2-12050

ction: 120 VAC SYSTEM

System: 120V CONTROL ROOM XNSTRUMENTATXON DXSTRIBUTXON

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: MXN

Alias No:

Comp Served:

Power Train: A

MFR: SOLIDSTATE CONTROLS INC.

el: XSL12100

el:
Elem. Drawing: 2-98077

Wiring Drawing: 2-91332

Power Source: 2-EZC-C-5AR

Walkdown: F Relay Eval: Y

Comp Type: TRANSFORMER
k

Xso Diawing:

Location: XN THE MIDDLE EAST REGXON OF THE ROOM, 7 FEET SOUTH OF
600VAC BUS 21B SUPPLY TRAIN



DC Cook Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

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

ID: 2-GRID-I-CVT ( Rev. 0 ) Class: 4. Transformers
Description: 10KVATRANSFORMER - 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

SEISMIC CAPACITYVS DEMAND

Elevation where equipment receives seismic input
Elevation of seismic input below about 40'rom grade (grade = 608.00
Equipment has fundamental frequency above about 8 Hz (est. frequency = 8.00)
Capacity based on: 1.50 * Bounding Spectrum
Demand based on: 1.00 * Realistic Mean-Centered Floor Response Spectra

633.00
N/A
N/A

1.200

LOG

0.085

\

/
\

r/
I

/
/

/
/r

0.S0 LOG Hz
Capacity ..... Demand

S0.00

Capacity
Demand 1

Demand 2

C:tGIPLGIPtspectra.des
C."tGIP'PROJ0032tspectra.des
C:tGIPLPROJ0032tspectra.des

Record
LabellBounding Spectrum
BUILDINGAuxilia ELEVATION633 BROADEN N
BUILDINGAuxilia ELEVATIONI633IBROADENN

Does capacity exceed demand'



DC Cook Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/1 4/92
Status: Yes
Sheet 2 of 11

ID: 2-CRID-I-CVT( Rev. 0) Class .'. Transformers
Description: 10KVATRANSFORMER - 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

CAVEATS - BOUNDING SPECTRUM

TRN/BS Caveat 1 - Earthquake Experience Equipment Class
TRN/BS Caveat 2 - Rating of 4.16 KVor Less.

'RN/BSCaveat 3- Transformer Coils Postively Restrained Within Cabinet
TRN/BS Caveat 4- Coils Top Braced or Anal zed for Large Transformers.
TRN/BS Caveat 5- Clearance Between Energized Component and Cabinet.
TRN/BS Caveat 6- Adequate Slack in High Voltage Leads.
TRN/BS Caveat 7- Wall-Mounted Units Anchored Close to Enclosure Structure.
TRN/BS Caveat 8 - Weak-Way Bending of Thin Webs Evaluated.
TRN/BS Caveat 9 - Adjacent Cabinets Bolted Together.
TRN/BS Caveat 10 - Doors Secured.
TRN/BS Caveat 11 - Adequate Anchorage
TRN/BS Caveat 12- Potential Chatter of Essential Relays Evaluated.
TRN/BS Caveat 13 - No Other Concerns.

Yes
Yes
Yes
N/A
Yes
Yes
N/A
Yes
N/A
Yes
Yes
N/A
Yes

Is the intent of all the caveats met for Bounding Spectrum?

ANCHORAGE

1. The sizes and locations of anchors have been determined
2. Appropriate equipment characteristics have been determined (mass, CG, natural freq.,

damping, center of rotation).
3. The type of anchorage is covered by the GIP
4. The adequacy of the anchorage installation has been evaluated (weld quality and length, nuts

and washers, expansion anchor tightness,'etc.)
5. Factors affecting anchorage capacity or margin of safety have been considered: 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
7. Factors affecting essential relays have been considered: gaps under the base, capacity

reduction for expansion anchors.
8. The base has adequate stiffness and the effect of prying action on anchors has been

considered.
9. The strength of the equipment base and the load path to the CG is adequate.
10. The adequacy of embedded steel, grout pads or large concrete pads have been evaluated.
11. The anchorage capacity exceeds the demand.

Yes
Yes

Yes
Yes

Yes

Yes
N/A

Yes

Yes
Yes
Yes

Are anchorage requirements met?





DC Cook Unit 2

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 3 of 11

ID: 2-GRID-I-CVT'( Rev. 0 ) Class: 4. Transformers
Description: 10KVATRANSFORMER - 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

INTERACTION EFFECTS

1. Soft targets are free from impact by nearby equipment or structures
2. Ifthe equipment contains sensitive relays, it is free from all impact by nearby equipment or

structures.
3. Attached lines have adequate flexibility.
4. Overhead equipment or distribution systems are not likely to collapse.
5. No other adverse concerns were found.

Yes
N/A

Yes
Yes
Yes

Is equipment free of interaction effects'P

C L D

~CON IE~S

SRT: George G. Thomas (S8A) 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 GRID-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 Ibs/ft"3.

Weight = (4.5' 2.5' 2.33') x 45 Ibs/ft"3 = 1180 Ib

Fluorescent light above unit could come out. However interaction judged non4amaging

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
SCREENING EVALUATIONWORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 4 of 11

ID: 2-GRID-I-CVT ( Rev. 0) Class: 4. Transformers
Description: 10KVATRANSFORMER - 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

Evaluated by: Date:

// «gz
Attachment: Pictures
Attachment: ANCHOR Report





DC Cook Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

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

ID: 2-GRID-I-CVT( Rev. 0 ) Class: 4. Transformers
Description: 10KVATRANSFORMER - 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

P IC~UIRg$

C

t

Braced Base Channels Inside Cabinet

'

Outside of Transformer



DC Cook Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

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

ID: 2-GRID-I-CVT( Rev. 0) Class: 4. Transformers
Description: 10KVATRANSFORMER - CONSTANT VOLTAGE
8uilding: AUXILIARY Floor El.: 609.00

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

Room, Row/Col: 4KV RM - 600V
SWGR AREA - IN THE MIDDLE
EAST REGION OF THE ROOM, 7
FEET SOUTH OF 600VAC 8US
218 SUPPLY TRAIN

ANCHOR Report

~~~use
'esponseSpectrum:!nstructure Realistic

Frequency: User - 8.00
Percent Damping: User - 5.00

Spectral Values:
Direction
North - South
East - West
Vertical

Acceleration (g's)
0.36
0.36
0.18

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

W~~s'umber of Weights: 1

No Weight
1 1180.00 14.000 14.250 35.375

Porcine

Number of External Forces: 0

gl~oe~s
Number of External Moments: 0

~llowat~s.~n~
Number of Anchor types: 1

Ultimate Ultimate
Tension

Inter
Shear
Inter Saf

No Dia Manufact Product Tension Shear 'oeff Coeff Fact
1/2 Other Unknown

Expansion
Anchor

2290.00 2380.00 1.00 0.30 1.00

~rgb
Ultimate Stress: 3500.00 psi.





DC Cook Unit 2

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 7 of 11

ID: 2-GRID-I-CVT(Rev. 0) Class: 4. Transformers
Description: 10KVATRANSFORMER - CONSTANT VOLTAGE
Building: AUXILIARY Floor El.: 609.00

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

Reduction Factor: 0.85

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

~W

Allowable Stress: 0 psi.

~u
Number of Surfaces: 1

Surface Orientation
Direction

Comp

0.000

Direction
Comp

0.000

Direction
Comp

1.000

Anchor Pattern for Surface 0 1

Legend for Anchor Patterns



DC Cook Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

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

ID: 2-GRID-I-CVT( Rev. 0) Class: 4. Transformers
Description: 10KVATRANSFORMER - 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: ~Itin
Concrete Points: ~mtm
W'eld Lines '.

~Ge retry
An(QIL'
Number of Anchors: 4

No
Anch

Id Coord
1.500

26.438
1.750

26.875

Coord
0.750
0.750

27.750
27.750

Coord
0.000
0.000
0.000
0.000

Surf
Id

ft of elements per line: 1

Number of Concrete Lines: 2

No
Start

X-Coord
0.000
0.000

Start
Y-Coord

0.891
27.609

Sta~
Z-Coord

0.000
0.000

End
X-Coord

28.063
28.000

End
Y-Coord

0.891
27.609

End
Z-Coord

0.000
0.000

Sf
Id

Line
Width

1.781
1.781

Number of Concrete Points: 0

KeldJ.um
4 of elements per line: 5
Number of Weld Lines: 0

er i in u i a o
Reduction Factor Input for Anchor 0 1





OC Cook Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

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

ID: 2-GRID-I-CVT(Rev. 0) Class: 4. Transformers
Description: 10KVATRANSFORMER - 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

Adequately Installed: Yes
Gap at Threaded Anchor: 0.00 in.
Edge Distance - Edge 1: 5.00 in.
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 ¹ 2

Adequately Installed: Yes
Gap at Threaded Anchor: 0.00 in.
Edge Distance - Edge 1: 5.00 in.
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 ¹ 3

Adequately Installed: Yes
Gap at Threaded Anchor: 0.00 in.
Edge Distance - Edge 1: 5.00 in.
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 ¹ 4

Adequately Installed: Yes
Gap at Threaded Anchor: 0.00 in.
Edge Distance - Edge 1: 5.00 in.
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
No Id

PaIV
Vali

Pallr/
Vallr RT RN RL RG RS RE RF RC RR RP RB RM

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
1202.25

N/A
N/A

0.60 1.00
0.60 1.00

X 1.00 1.00
X 1.00 1.00

1.00 1.00 1.00 1.00
1.00 0.88 1.00 1.00

1.00
1.00

1.00 1.00
1.00 1.00





DC Cook Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

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

ID: 2-GRID-I-CVT( Rev. 0) Class: 4. Transformers
Description: 10KVATRANSFORMER - 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. ISL1 2100

1428.00 NIA 0.60 1.00 X 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
3 1 1202.25 NIA

1428.00 NIA
NIA1202.25

1428.00 NIA

0.60 1.00 X
0.60 1.00 X
0.60 1.00 X
0.60 1.00 X

1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00

1.00 0.88 1.00
1.00 1.00 1.00
1.OO O.88 1.OO

1.00 1.00 1.00

1.00 1.00 1.00
1.00 1.00 1.00
1.00 1.00 1.00
1.00 1.00 1.00

1.00
1.00
1.00
1.00

N/A
I ali
Van
Pallr
Vallr

RT

RL
RG
RS

RC
RR
RP

= Not Applicable
= Allowable Pull without Reduced inspection
= Allowable Shear without Reduced Inspection
= Allowable Puli with Reduced Inspection
= Allowable Shear with Reduced Inspection
= Outlier
= Reduction Factor Not Used
= Reduction Factor for Type of Anchorage
= Reduction Factor for Installation Adequacy
= Reduction Factor for Embedment
= Reduction Factor for Gap at Anchors
= Reduction Factor for Spacing
= Reduction Factor for Edge Distance
= Reduction Factor for Concrete Strength
= Reduction Factor for Concrete Cracks
= Reduction Factor for Essential Relays
= Reduction Factor for Base Stiffness and Prying Action
= Reduction Factor for Base Strength and Load Path
= Reduction Factor for Embed. Steel and Pads

Analysis Performed: Yes

Type of Analysis: Regular
Spectral Accelerations (G's)

N-S
0.362

-0.362
-0.362
0.362
0.362

-0.362
0.362

-0.362
0.145

E-W
0.145

-0.145
0.145

-0.145
-0.145
0.145
0.145

-0.145
0.362

Vertical
0.073

-0.073
0.073

-0.073
0.073

-0.073
-0.073
0.073
0.073

Safety Factor
1.969
2.006
2.009
1.971
1.971
2.008
1.969
2.007
3.820



DC Cook Unit 2

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 11 of 11

ID: 2-GRID-I-CVT(Rev. 0) Class: 4. Transformers
Description: 10KVATRANSFORMER - CONSTANT VOLTAGE
Building: AUXILIARY Floor El.: 609.00

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

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

10

12
13
14
15
16
17
18
19

20
21
22
23
24

-0.145
0.145

-0.145
-0.145
0.145
0.145

-0.145
0.145

-0.145
0.145

-0.145
-0.145
0.145
0.145

-0.145

- -0.362
-0.362
0.362
0.362

-0.362
0.362

-0.362
0.145

-0.145
0.145

-0.145
0.145

-0.145
-0.145
0.145

-0.073
0.073

-0.073
0.073

-0.073
-0.073
0.073
0.183

-0.183
-0.183
0.183
0.183

-0.183
0.183

-0.183

4.196
3.811
4.198
3.86T
4.144
4.146
3.869
4.917
5.010
4.922
5.016
5.027
4.934
4.928
5.022

Minimum Safety Factor: 1.969

The Anchorage Capacity is 1.969 times greater than the Demand



Coo

Component Ão.2 ( ~~~ "T C4T Claca ~

Any particular area tha Sei.smic Review Team should pay extra attention tot
Yes W Ho (Xf yes, check items that, apply.)

Anchor Type
Anchor Diameter
Anchor Spacing
Anchor Number
Anchor Embedmentv
Anchor Edge Distance
Anchor Gap
Anchor Thread Engagement
Anchor Grip
Anchor Angularity
Concrete Crack

Others (describe briefly)

If there is concern for Design Basis Di.screpancy, circle the «pplicable
item and explain.

Harcfvare Haintenance Type Discrepancy
Drawing Update Type Di.screpancy
S igni.ffcant Operability/Design Basi.s Discrepancy
Others

Condition:

Actions Taken:

Prepared Sy Dsta ~R-<< 3
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Drawn by:
Verified by. Q~(
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Qual. /Cert. Inspector
Reviewed by: T Date: ~ ~ (l- 'l~

Construction Anc or Review Engineer
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Revision 1





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

ANCHOR INSPECTION DATA SHEET

Un1t Bldg.
T3'~-II-9W

Location

Installation dwg. / Rev.

Anchora e Arran ement Sketch
Equipment No.

+ /a. BoLT

GYP

EI-BQ- glE,A Lope.<toG- ER

Drawn by:
Verified by:

Date:

Date:, I~.7- lZ.
Qual. /Cert. Inspector

Reviewed by: T " 4>'~4~~. Date:
Construction An hor Review Engineer

Page 1 of 3
Revision 1
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ANCHOR INSPECTION DATA SHEET

VAv ~~ 0 .'g'z5
Un>.t 5 Bldg. Locationi>- Sq.7&- t

7 ~> <I 'I> C.~SO 2- Qvf
Installation dwg. / Rev. Equipment No.

Anchora e Arran ement Sketch

~ls ~i
)

d O'A

~ ~

IPIt e ~

~"~i"i
> ~ ( Cur Y

t~".;ll >O )f95

Date: /l 2'. 7Drawn by:
Verified by: 8 8(f. Date: IZ=l- I Z.

Qual. /Cert. Inspector
Reviewed by: T. +~'-<k. Date:

Construe won An hor Review Engineer

Page 1 of 3
Revision 1
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I I
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D

3 - D'li~
II- 9'/i).
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II'IA::«U lQ90

R'h l= )
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Drawn by: Date:
Date: /2 7- "~.Verified b (

Qual. /Cert. Xnspector
Reviewed by: I')&<L~I Date:

Construction Anchor Review Engineer
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Revision 1
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4*12 CHP 5021.CCD.019
ATTACHMENT NO. 1

ANCHOR XNSPECTXON DATA SHEET

Equipment No.: ~. C~ 0- -
VT'mbeddedSteel Dwg. No.:

PHYSXCAL CHARACTERXSTXCS

Dwg No..: ~V~<7
i <-3 q7b-te

T~i~-n- 'I

Weld XD

T e

Size
Len th

O'I 4/~ Weld T e Codes
1 = Fillet
2 = Plug/Slot
3 = Groove

Cracks

Lack of
Penetration
Porosity

Yes

Yes
N

s
0

0

Y s
0

Yes

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Vt."~B )0 18'~

Equipment base

Reviewed'y:

Verified by:

flexible: 0 Yes I No T'> u ~~4~~~
ons r c ron e

ons r son nc o evxew ngxneern
ua . er . npsec or

Date:

Date: I l.- il-

Date: IZ. 7-~ L

Page 3 of 3

Revision 1





S 8 A DEPARTMENT
CONTROL.FO OOCUMENT

COPY NO.

12 SHP SOSO NDE.008
ATTACHMENT NO. 1

ULTRASONIC TEST REPORT

ZOB ORDER NO.: REPORT DATE: //3:~ ~ REQUEST NO.

IDENTIFICATION

Unit /~
Component
Item r " J
Material >5
Other

Test Unit/ S/N
Freq./Diameter
Reference Standard
Couplant/Batch No.

c - '() ~

TEST DATA REMARKS

/, g

PERFORMED BY:

REVIEWED BY:

FORM NO. 12 SHP S050 NDE.008-1

LEVEL:~ DATE: /
LEVEL: ~ DATE: ll

Page 'f 1
Revision 0



Equipment No.: - CQX'Q-X-C.'d

Tightness established by "Snug Fit"
Tightness verified by: & (."z <PL

'ual./Cert. Inspector

Comments:



01/16/92
>G. MG. 72

sAFE'KvtoouN EGUIpHENT LisT (ssELMp)

FUMCTIOM: CCM

Equipment Class: 5 train: 1

Equipment IO: I-PP.IOM Orauing H +bert 1.5135A

SyStem: CCM

Equip Description: LIESt CCM PVHP

Building: AUXILIARY Room: 609 KALLMAY Elevation: 609

Normal state: R/NR Oesired state: R Pouer Required: Y Sort: M,R

Suceorting System Orauing Herbert 1-12001 1-12060 1-98/05

Required Interconnections and Supporting Coeponentst 'I-T11A7 I.HCAB-3

fetv Related Status: NUCLEAR SR( Hin/Opt: HIN

AOOITIONAL IHFORHATION

I
Al ias Hubert Pouer Train: 8

C~nt Served: VEST CCM PVHP

Hanufacturer: IHGERSOI.L-RANO CO Hodel: 9000CPH

Panel: I-CCM I-HSOI

E I cm Orauing: 1-98405 Miring Orauing: 1-93011

Pover Source: 1-1'I IA7, 1-HCAB-3

ual tdount F Relay Only: Y

C~nent Type: PVHP

ISO Orauings:

Oetai led Location:



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 1 of 11

ID: 1-PP-10W( Rev. 0)
Description: WEST CCW PUMP

Class: 5. Horizontal Pumps

Building: AUXILIARY Floor El.: 609.00 Room, Row/Col: HALL AY,
Manufacturer, Model; Etc.: INGERSOLL-RANDCO 9000GPM

SEISMIC CAPACITYYS DEMAND

1. Elevation where equipment receives seismic input
Elevation of seismic input below about 40'rom grade (grade = 608.00)

3. Equipment has fundamental frequency above about 8 Hz (est. frequency = 20.00)
Capacity based on: 1.00 * Bounding Spectrum
Demand based on: 1.00 Design Basis Ground Response Spectrum

609.00
Yes
Yes

0.800

c'OCi

0.090

/rr
/

/

//
r/

0.50 LOG Hz
Capacity ..... Demand

33.00

Capacity
Demand 1

Demand 2

C:tGIPtGIPtspectra.des
C:tGIPLPROJ0035tspectra.des
CAGIPIPROJ0035tspectra.des

Record
Label Bounding Spectrum
BUILDINGGround(ELEVATIONI608 BROADEN N
BUILDINGGround ELEVATION608 BROADEN N

Does capacity exceed demand?





D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 2 of 11

ID:1-PP-10W(Rev. 0)
Description: WEST CCW PUMP

Class: 5. Horizontal Pumps

Building: AUXILIARY Floor El.: 609.00 Room, Row/Col: HALLWAY,
Manufacturer, Model, Etc.: INGERSOLL-RAND CO 9000GPM

CAVEATS - BOUNDING SPECTRUM

HP/BS Caveat 1 - Earthquake Experience Equipment Class
HP/BS Caveat 2- Driver and Pump on Rigid Skid
HP/BS Caveat 3 - Thrust Bearings in Both Axial Directions
HP/BS Caveat 4 - Check of Long Unsupported Piping
HP/BS Caveat 5 - Base Vibration Isolation System Checked.
HP/BS Caveat 6 - Sufficient Slack and Flexibilityof Attached Lines.
HP/BS Caveat 7 - Adequate Anchorage.
HP/BS Caveat 8 - Potential Chatter of Essential Relays Evaluated.
HP/BS Caveat 9- No Other Concerns.

Is the intent of all the caveats met for Bounding Spectrum?

ANCHORAGE

Yes
Yes
Yes
Yes
Yes
Yes
Yes
N/A
Yes

1. The sizes and locations of anchors have been determined
2. Appropriate equipment characteristics have been determined (mass, CG, natural freq.,

damping, center of rotation).
3. The type of anchorage is covered by the GIP
4. The adequacy of the anchorage installation has been evaluated (weld quality and length, nuts

and washers, expansion anchor tightness, etc.)
5. Factors affecting anchorage capacity or margin of safety have been considered: 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
7. Factors affecting essential relays have been considered: gaps under the base, capacity

reduction for expansion anchors.
8. The base has adequate stiffness and the effect of prying action on anchors has been

considered.
9. The strength of the equipment base and the load path to the CG is adequate
10. The adequacy of embedded steel, grout pads or large concrete pads have been evaluated.
11. The anchorage capacity exceeds the demand.

Are anchorage requirements met?

INTERACTION EFFECTS

Yes
Yes

Yes
Yes

Yes

Yes
N/A

Yes

Yes
Yes
Yes*

1. Soft targets are free from impact by nearby equipment or structures
2. If the equipment contains sensitive relays, it is free from all impact by nearby equipment or

structures.
3. Attached lines have adequate flexibility
4. Overhead equipment or distribution systems are not likely to collapse.
5. No other adverse concerns were found.

Yes
N/A

Yes
Yes
Yes

Is equipment free of interaction effects?



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 3 of 11

ID: 1-PP-10W(Rev. 0 }
Description: WEST CCW PUMP

Class: 5. Horizontal Pumps

Building: AUXILIARY Floor EI.: 609.00 Room, Row/Col: HALLWAY,
Manufacturer, Model, Etc.: INGERSOLL-RAND CO 9000GPM

IS E UIPME T SEISMIC LLY DE UATE> ~es

CO MEN S

SRT: John D. Stevenson, Paul Wilson, Rick Leonard, and Kaifash Mahajan on 10/5/93.

MFG: INGERSOLL-RAND PUMP, 9000 G.P.M.

Anchorage: 6-3/4" J-Bolts.
Total WT=9580 lbs. 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 "SUMMARYOF
LOAD ON EQUIPMENT" 11/2/71, Summary of Loads on Pumps for CCW Ã1W PUMP, (microfilm page
00100020022) and included deadweight, thermal, thermal anchor movements, and seismic loads.

Ref. Drwgs.: Ingersoll-Rand C-14ALV86X51, W-16ALV500X17, AEPSC 12-3286-9, 12-3073B-2, 12-3073A-3, 12-

~ ~

~

3285-23, Livsey 8 Co. 1-CCW-37, Rev. 5, Sh. 2 of 2.

Picture f/12, Wk1, Tmi, Disk2

Evaluated by:
c- /

Date:

Ot

8- ZS- qS

tta nt'i u es
achm ' e 0





D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 4 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

CTUR S

4 ~

L j

4
1-PP-10W West CCW Pump-Anchorage



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 5 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-RANDCO 9000GPM

ANCHOR Report

~Ea h ua e:

Response Spectrum: SSE

Frequency: GIP - Rigid

Percent Damping: GIP - 5.00

Spectral Values:

Direction
North - South
East - West
Vertical

Acceleration (g's)
0.38
0.38
0.25

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

Combination Criteria: SRSS

~We'gag

'umberof Weights: 1

No Weight
1 9580.00 105.400 20.750 35.000

o ces

Number of External Forces: 2

No Fx Fy Fz
1 2.86E+003 1.24E+003 -3.24E+003
2 -2.36E+003 2.24E+003 -4.85E+003

26.870
26.870

-5.250
47.750

17.000
19.000

/~mme

Number of External Moments: 2

No Mx My
1 4.88E+004 1.68E+005
2 6.32E+004 8.76E+004

3.34E+004
-1.60E+004





D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 6 of 11

ID: 1-PP-10W ( Rev. 0 )
Description: WEST CCW PUMP

Class: 5. Honzontal Pumps

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

~ Etc.: INGERSOLL-RAND CO 9000GPM

~llowal>les:

~nor'umber

of Anchor types: 1

Ultimate Ultimate
Tension

Inter
Shear
Inter Saf

Dia Manufact Product Tension Shear Coeff Coeff Fact
3/4 Other J-Bolt (90

deg) 15030.00
7510.00 1.00 0.30 1.00

Gmseng

Ultimate Stress: 3500.00 psi.

Reduction Factor: 0.85

Allowable Stress: 30600 psi.

S~ua c~
Number of Surfaces: 1

Surface Orientation

No

Direction
Comp

Nx
0.000

Direction
Comp

Ny
0.000

Direction
Comp

Nz
1.000

Anchor Pattern for Surface ¹ 1



t '



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 7 of 11

ID:1-PP-10W(Rev. 0)
Description: WEST CCW PUMP

Class: 5. Honzontal Pumps

Building: AUXILIARY Floor El.: 609.00 Room, Row/Col: HALLWAY,
Manufacturer, Model, Etc.: INGERSOLL-RAND CO 9000GPM

Legend for Anchor Patterns

Anchor Bolts: ~IIIK'~
Concrete Lines: ~[~<nggg

Concrete Points:

Weld Lines

.'~e

Number of Anchors: 6

Anch
Id

1 1

2 1

3 1

4 1

5 1

6 1

Coord
10.000
59.750

109.500
10.000
59.750

109.500

Coord
4.250
4.250
4.250

37.250
37.250
37.250

Coord
0.000
0.000
0.000
0.000
0.000
0.000

Surf
Id

r in



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 8 of 11

ID: 1-PP-1 OW ( Rev. 0 )
Description: WEST CCW PUMP

Class: 5. Horizontal Pumps

Building: AUXILIARY Floor El.: 609.00 Room, Row/Col: HALLWAY,
Manufacturer, Model, Etc.: INGERSOLL-RAND CO 9000GPM

¹ of elements per line: 1

Number of Concrete Lines: 4

No
Start

X-Coord
8.250
8.250
8.250

129.000

Start
Y-Coord

2.625
2.625

37.250
2.625

Start
Z-Coord

0.000
0.000
0.000
0.000

End
X-Coord
129.000

8.250
129.000
129.000

End
Y-Coord

2.625
37.250
37.250
37.250

End
Z-Coord

0.000
0.000
0.000
0.000

Sf Line
Width

1.000
1.000
1.000
1.000

r Pin

Number of Concrete Points: 0

¹ of elements per line: 5

Number of Weld Lines: 0

D ter inati du on a

Reduction Factor Input for Anchor ¹ 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: 4.00 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 ¹ 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: 4.63 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 ¹ 3



I



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected 2/14/92
Status: Yes
Sheet 9 of 11

Oa

ID: 1-PP-10W ( Rev. 0 )
Description: WEST CCW PUMP

Class: 5. Horizontal Pumps

Room, Row/Col: HALLWAY,Floor El.: 609.00Building: AUXILIARY
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 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 f/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 0 5

I 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 f/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: 4.38 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 Factors Data Current: Yes

Anc
No Id

Pall/
Vali

5342.33
2798.39

Pallr/
Vallr
N/A
N/A

RT RN
1.00 1.00
1.00 1.00

RL RG
0.54 1.00
1.00 1.00

RS RE
1.00 0.65
1.00 0.37

RF RC
1.00 1.00
1.00 1.00

RR
1.00
1.00

RP RB RM
1.00 1.00 1.00
1.00 1.00 1.00





D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 10 of 11

ID: 1-PP-10W(Rev. 0)
Description: WEST CCW PUMP

Class: 5. Horizontal Pumps

Building: AUXILIARY Floor El.: 609.00 Room, Row/Col: HALLWAY,
Manufacturer, Model, Etc.: INGERSOLL-RAND CO 9000GPM

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 NIA 1.00 1.00 1.00 1.00 1.00 0.50 1.00 1.00 1.00 1.00 1.00 1.00
5342.33 N/A 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
5562.31
3541.72

NIA 1.00
N/A 1.00
N/A 1.00

1.00
1.00
1.00

1.00 1.00
0.56 1.00
1.00 1.00

1.00
1.00
1.00

0.37 1.00 1.00
0.67 1.00 1.00
0.47 1.00 1.00

1.00 1.00 1.00
1.00 1.00 1.00
1.00 1.00 1.00

1.00
1.00
1.00

5586.05 N/A 1.00 1.00 0.55 1.00 1.00 0.67 1.00 1.00 1.00 1.00 1.00 1.00
3741.21

1 5403.66
N/A 1.00
NIA 1.00

1.00
1.00

1.00 1.00
0.54 1.00

1.00
1.00

0.50 1.00 1.00
0.67 1.00 1.00

1.00 1.00 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

N/A = Not Applicable
Pall = Allowable Pull without Reduced Inspection
Vali = Allowable Shear without Reduced Inspection
Pallr = Allowable Pull with Reduced Inspection
Vallr = Allowable Shear with Reduced Inspection

= Outlier
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

al is Re

Is'nalysis

Performed: Yes

Type of Analysis: Regular

Spectral Accelerations (G's)
No'-S 0.375

-0.375
-0.375
0.375

E-W
0.150

-0.150
0.150

-0.150

Vertical
0.100

-0.100
0.100

-0.100

Safety Factor
3.680
4.948
4.002
4.555



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 11 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

10

12
13
14

15

18
19
20
21

22
23
24

0.375
-0.375
0.375

-0.375
0.150

-0.150
0.'I50

-0.150
-0.150
0.150
0.150

-0.150
0.150

-0.150
0.150

-0.150
-0.150
0.150
0.150

-0.150

-0.150
0.150
0.150

-0.150
0.375

-0.375
-0.375
0.375
0.375

-0.375
0.375

-0.375
0.150

-0.150
0.150

-0.150
0.150

-0.150
-0.150
0.150

0.100
-0.100
-0.100
0.100
0.100

-0.100
0.100

-0.100
0.100

-0.100
-0.100
0.100
0.250

-0.250
-0.250
0.250
0.250

-0.250
0.250

-0.250

4 428
4.181
3.741
4.641
2.376
3.601
3.403
2.503
2.479
3.448
2.400
3.418
4.907
7.950
5.450
6.260
4.909
7.606
6.417
5.768

Minimum Safety Factor: 2.376

The Anchorage Capacity is 2.376 times greater than the Demand
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0 Torque
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Equipment base flexible? 0 Yes g, No
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Bolt ID
Gaps

Comments

Anchor
len th

Protruding <glen th .~

Embedment
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3 ~

Bolt- P
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Concrete
condition

Edge
distance

- 'In<i" ~ ~
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Anchor
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Anchor
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Thread
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Equip Xd: 2-PP-46-4 Train: 1 Equip Class: 5

Drawing No.: 12-5131 12-5131A

tion: RI

Syst: em: BORON MAKEUP (CVCS)

Equip Desc: BORIC ACXD STORAGE TANKS TRANSFER PUMP g4

Building: AUXILXARY Room: BORXC 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 XNC.

Mo el: 3196

1: 2-BA 2-HSD2

Elem. Drawing: 2-98272

Wiring Drawing: 2-94217

Power Source: 2-AB-A-1D

Walkdown: F Relay Eval: Y

Comp Type: PUMP

Iso Drawing: 0-DR-724

'ocation: XN THE MXDDLE EAST REGION OF THE ROOM, 15 FEET
'OUTHEASTOF MXDDLE BORIC ACXD STORAGE TANK

512-TK-12M, NEAR THE FLOOR



D.C. COOK Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 1 of4

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

Building: AUXILIARY Floor El.: 587.00

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

SEISMIC CAPACITYVS DEMAND

1. Elevation where equipment receives seismic input

Description: BORIC ACID STORAGE TANKS TRANSFER PUMP f/4
Room, Row/Col: BORIC ACID
STOR TANKAREA - IN THE
MIDDLEEAST REGION OF THE
ROOM, 15 FEET SOUTHEAST OF
MIDDLEBORIC ACID STORAGE
TANKIt/12-TK-12M, NEAR THE
FLOOR

587.00
Elevation of seismic input below about 40'rom grade (grade = 608.00)

3. Equipment has fundamental frequency above about 8 Hz (est. frequency = 20.00)
Capacity based on: 1.50 " Bounding Spectrum

5. Demand based on: 1.00 Realistic Median-Centered Floor Response Spectra

N/A
N/A

1.200

LOG

: 0.080

l
I

\I
\

I
II

I

I
I

j/
I

r~

0.50 LOG Hz
Capacity ..... Demand

50.00

Capacit
Demand 1

Demand 2

File
C:tGIP>GIP'Lspectra.des
C:tGIPIPROJ0034tspectra.des
C:tGIPIPROJ0034'Lspectra.des

Record
Label(Bounding Spectrum
BUILDINGAuxilia IELEVATION587IBROADEN(N
BUILDINGAuxilia ELEVATION587 BROADENIN

Does capacity exceed demand?





D.C. COOK Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

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

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

Building: AUXILIARY Floor El.: 587.00

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

Description: BORIC ACID STORAGE TANKS TRANSFER PUMP &
Room, Row/Col: BORIC ACID
STOR TANKAREA - IN THE
MIDDLEEAST REGION OF THE
ROOM, 15 FEET SOUTHEAST OF
MIDDLEBORIC ACID STORAGE
TANK012-TK-12M, NEAR THE
FLOOR

CAVEATS - BOUNDING SPECTRUM

HP/BS Caveat 1 - Earthquake Experience Equipment Class
HP/BS Caveat 2- Driver and Pump on Rigid Skid.
HP/BS Caveat 3 - Thrust Bearings in Both Axial Directions
HP/BS Caveat 4 - Check of Long Unsupported Piping.
HP/BS Caveat 5 - Base Vibration Isolation System Checked
HP/BS Caveat 6 - Sufficient Slack and Flexibilityof Attached Lines.
HP/BS Caveat 7 - Adequate Anchorage.
HP/BS Caveat 8 - Potential Chatter of Essential Relays Evaluated.
HP/BS Caveat 9 - No Other Concerns.

Yes
Yes
Yes
Yes
Yes
Yes
Yes
N/A
Yes

Is the intent of all the caveats met for Bounding Spectrum7

ANCHORAGE

1. The sizes and locations of anchors have been determined
2. Appropriate equipment characteristics have been determined (mass, CG, natural freq.,

damping, center of rotation).
3. The type of anchorage is covered by the GIP
4. The adequacy of the anchorage installation has been evaluated (weld quality and length, nuts

and washers, expansion anchor tightness, etc.)
5. Factors affecting anchorage capacity or margin of safety have been considered: 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
7. Factors affecting essential relays have been considered: gaps under the base, capacity

reduction for expansion anchors.
8. The base has adequate stiffness and the effect of prying action on anchors has been

considered.
9. The strength of the equipment base and the load path to the CG is adequate
10. The adequacy of embedded steel ~ grout pads or large concrete pads have been evaluated.
11. The anchorage capacity exceeds the demand.

Are anchorage requirements met?

Yes
Yes

Yes
Yes

Yes.

Yes
N/A

Yes

Yes
Yes
Yes



D.C. COOK Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

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

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

Building: AUXILIARY Floor El.: 587.00

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

Description: BORIC ACID STORAGE TANKS TRANSFER PUMP I/4
Room, Row/Col: BORIC ACID
STOR TANKAREA - IN THE
MIDDLEEAST REGION OF THE
ROOM, 15 FEET SOUTHEAST OF
MIDDLEBORIC ACID STORAGE
TANK012-TK-12M, NEAR THE
FLOOR

INTERACTION EFFECTS

1. Soft targ'ets are free from impact by nearby equipment or structures
2. If the equipment contains sensitive relays, it is free from all impact by nearby equipment or

structures.
3. Attached lines have adequate flexibility.
4. Overhead equipment or distribution systems are not likely to collapse.
5. No other adverse concerns were found.

Yes
NIA

Yes
Yes
Yes

ls equipment free of interaction effects?

IS E U P ENTSEISIVIICA Y D U T ~Ys

COMMEN S

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.
Attached piping is 2" or less. Nozzle toads judged not to be a problem by the SRT.

Picture 0 49, Wk1, Tm1, Disk1.

Evaluated by: Date:

achm t: Pictures





D.C. COOK Unit 2
SCREENING EVALUATIONWORK 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 N4

Building: AUXILIARY Floor El.: 587.00 Room, Row/Col: BORIC ACID
STOR TANKAREA - IN THF
MIDDLEEAST REGION OF THE
ROOM, 15 FEET SOUTHEAST OF
MIDDLEBORIC ACID STORAGE
TANKf/12-TK-12M, NEAR THE
FLOOR

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

ICTUR S

Boric Acid Storage Tank Transfer Pump 2-PP-46A-
~ Anchors
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Component No. Claaa

Any payticular prea the Seismic Review Team should pay extra attention tot
Yam ~ No W (If yea, check items that apply. )

Anchor Type
Anchor Diameter
Anchor Spacing
Anchor Number
Anchor Embedment
Anchor Edge Distance
Anchor Gap
Anchor Thread~Engagement
Anchor Grip

v'nchorAngularity
Concrete Crack

Others (describe briefly}

If there is concern for Design Basis Discrepancy, circle the applicable
item and explain.

1.
2.
3.

Hardvare Maintenance Type Discrepancy
Drawing Up&,te Type Discrepancy
Significant Operability/Doaign Basis Discrepancy
Others

Condition:
l4- 33-

Actions Taken:

PreI ared By T Data
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UK TRASON IC TEST REPORT

JOB ORDER NO.: REQUEST NO. /A
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Unit
Component

Item
Material
Other 5
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Test, Unit/ S/N
Freq./Diameter
Reference Standard
Couplant/Batch No.g l4

DS /

TEST DATA REMARKS
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Database: K:SSEL1B.DBF

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

ing No.: 12-5148B

ction: HVAC

System: TURBXNE BUXLDXNG VENTXLATION

Equip Desc:. EAST MOTOR DRXV AUX FEEDWATER PUMP ROOM EXHAUST FAN

Building: TURBXNE Room: EAST MOTOR DRIV. AUX FEEDWATER PUMP ROOM

Elev: 591 Sort: S,R Notes:

Normal State: Desired State: Power Req'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'lias

No: Power Train: A

Comp Served: EAST MOTOR DRXV AUX FEED PUMP

MFR:

1: 10000 FT 3/MIN

Panel:

Elem. Drawing: 1-98214

Wiring Drawing: 1-94228

Power Source: 1-AB-D-R2D

Walkdown: F Relay Eval

Comp Type: VENT FAN

Y

Xso Drawing:

Location: XN THE SW CORNER OF THE ROOM, 10'W OF EAST MDAFWP, ON
THE WEST WALL, 12'BOVE THE FLOOR.



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet1 of3

ID: 1-HV-AFP-M1 ( Rev. 0 ) Class: 9. Fans
Description: EAST MOTOR DRIVAUXFEEDWATER PUMP ROOM EXHAUST FAN
Building: TURBINE Floor El.: 591.00 Room, Row/Col: E MOTOR DRIV

AUXFDWTR PUMP RM, IN THE
SW CORNER OF THE RM, 10'W
OF E MDAFWP, ON THE W WALL,
12'BOVE THE FLR.

Manufacturer, Model, Etc.: JOY MANUFACTURINGCO. ~ 10000 FT"3/MIN

SEISMIC CAPACITYVS DEMAND

Elevation where equipment receives seismic input
2. Elevation of seismic input below about 40'rom grade (grade = 608.00)

Equipment has fundamental frequency above about 8 Hz (est. frequency = 10.00)
4. Capacity based on: 1.00 Bounding Spectrum
5. Demand based on: 1.00 " Design Basis Ground Response Spectrum

591.00
Yes
Yes

0.000

LOG

0.090

/
r

r
r

0.50 LOG Hz

Capacity ..... Demand
33.00,

Capacit
Demand 1

Demand 2

File
C:tGIPtGIPtspectra.des
C:LGIPLPROJ0035tspectra.des
CAGIPLPROJ0035tspectra.des

Record
Label Bounding Spectrum
BUILDINGGround ELEVATION608 BROADEN N
BUILDINGGround ELEVATIONI608BROADEN N

Does capacity exceed demand'



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 2 of 3

ID: 1-HV-AFP-M1 ( Rev. 0 ) Class: 9. Fans
Description: EAST MOTOR DRIVAUX FEEDWATER PUMP ROOM EXHAUST FAN
Building: TURBINE Floor El.: 591.00 Room, Row/Col: E MOTOR DRIV

AUXFDWTR PUMP RM, IN THE
SW CORNER OF THE RM, 10'W
OF E MDAFWP, ON THE W WALL,
12'BOVE THE FLR.

Manufacturer, Model, Etc.: JOY MANUFACTURINGCO., 10000 FT"3/MIN

CAVEATS - BOUNDING SPECTRUM

FAN/BS Caveat 1 - Earthquake Experience Equipment Class
FAN/BS Caveat 2 - Drive Motor and Fan Mounted on Common Base.
FAN/BS Caveat 3 - Long Shafts Supported at Fan and at Motor.
FAN/BS Caveat 4 - No Possibility of Excessive Duct Distortion Causing Binding or Misalignment

of Fan.
FAN/BS Caveat 5 - Base Vibration Isolation System Checked
FAN/BS Caveat 6 - Sufficient Slack and Flexibilityof Attached Lines.
FAN/BS Caveat 7 - Adequate Anchorage.
FAN/BS Caveat 8 - No Other Concerns

Is the intent of all the caveats met for Bounding Spectrum7

ANCHORAGE

Yes
Yes
Yes
Yes

N/A
Yes
Yes
Yes

1. The sizes and locations of anchors have been determined
2. Appropriate equipment characteristics have been determined (mass, CG, natural freq.,

damping, center of rotation).
3. The type of anchorage is covered by the GIP
4. The adequacy of the anchorage installation has been evaluated (weld quality and length, nuts

and washers, expansion anchor tightness, etc.)
5. Factors affecting anchorage capacity or margin of safety have been considered: 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
7. Factors affecting essential relays have been considered: gaps under the base, capacity

reduction for expansion anchors.
8. The base has adequate stiffness and the effect of prying action on anchors has been

considered.
9. The strength of the equipment base and the load path to the CG is adequate.
10. The adequacy of embedded steel, grout pads or large concrete pads have been evaluated.
11. The anchorage capacity exceeds the demand.

Are anchorage requirements met?

Yes
Yes

Yes
Yes

Yes

Yes
N/A

Yes

Yes
Yes
Yes



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 3 of 3

ID: 1-HV-AFP-M1 ( Rev. 0 ) Class: 9. Fans
Description: EAST MOTOR DRIVAUXFEEDWATER PUMP ROOM EXHAUST FAN
Building: TURBINE Floor El.: 591.00 Room, Row/Col: E MOTOR DRIV

AUXFDWTR PUMP RM, IN THE
SW CORNER OF THE RM, 10'W
OF E MDAFWP, ON THE W WALL,
12'BOVE THE FLR.

Manufacturer, Model, Etc.: JOY MANUFACTURINGCO., 10000 FT"3/MIN

INTERACTION EFFECTS

1. Soft targets are free from impact by nearby equipment or structures
2. Ifthe equipment contains sensitive relays, it is free from all impact by nearby equipment or

structures.
3. Attached lines have adequate flexibility
4. Overhead equipment or distribution systems are not likely to collapse.
5. No other adverse concerns were found.

Is equipment free of interaction effects'P

Yes
NIA

Yes
Yes
Yes

S U

~CIELIRXR

SRT: Gary Thomas, Gunnar Harstead and Harry Young on 10/20/93.

Anchorage: .

Fan mounted to embedded plate structure with at least 16 steel to steel bolts at least 1/2" in diameter.

Weight of fan 500 lbs.

No anchorage calculation required for a fan of this size 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 willcushion the impact, therefore the SRT judged this as non4amaging.

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

Evaluated by: Date:
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Database: K:SSEL1B.DBF

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

wing No.: 12-5148B

ction: HVAC

System: SCREENHOUSE VENTXLATXON

Equip Desc: UNIT Q1 EAST ESW PUMP ROOM SUPPLY VENTXLATION 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: 1-12033 1-98415

Req'd Support Comp: 1-PS-D-2B

Safety Related Status: NUCLEAR SR Min/Opt: MXN

Alias No: Power Train: A

Comp Served: EAST ESW PUMP

MFR: BUFFALO FORGE CO

l: 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

Xso Drawing:

Location: IN THE SW CORNER OF THE ROOM, 15'E OF EAST ESW PP,
13'BOVETHE FLOOR.
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D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
'IP Rev 2, Corrected, 2/14/92

Status: Yes
Sheet1 of11

ID: 12-HV-ESW-7 Rev. 0 Class: 9. Fans
Descri tion: UNIT41 EAST ESW PUMP ROOM SUPPLY VENTILATIONFAN
Building: SCREENHOUSE Floor El.: 591.00 Room, Row/Col: E ESW PUMP

RM, IN THE SW CORNER OF THE
RM, 15'SE OF E ESWPP,

13'BOVETHE FLR.
Manufacturer, Model, Etc.: BUFFALO FORGE CO., 5000 FT"3/MIN

SEISMIC CAPACITYVS DEMAND

1. Elevation where e ui ment receives seismic in ut
Elevation of seismic in ut below about 40'rom rade rade = 608.00

3. E ui menthasfundamentalfre uenc aboveabout8Hz est.fre uenc =10.00
Ca acit based on: 1.50'Boundin S ectrum
Demand based on: 1.00 * Realistic Median-Centered Floor Res onse S ectra

587.00
N/A
N/A

1.200

LOG

0.080
0.50

l
'

\
\\

I

\I

I

rjr

LOG Hz

Capacity ..... Demand

50.00

Ca aci
Demand 1

Demand 2

File
C:tGIP<GIPIs ra.des
C:(GIPIPROJ0035ls .des
C:(GIPPROJ003Qs lra.des

Record
Label Boundin S trum
BUILDINGAuxilia ELEVATION587 BROADEN N
BUILDINGAuxilia ELEVATION587 BROADEN N

Does capacity exceed demand? Yes





D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 2 of 11

ID: 12-HV-ESW-7 Rev. 0 Class: 9. Fans
Descri tion: UNITN EAST ESW PUMP ROOM SUPPLY VENTILATIONFAN
Building: SCREENHOUSE Floor El.: 591.00 Room, Row/Col: E ESW PUMP

RM, IN THE SW CORNER OF THE
RM, 15'SEOF E ESWPP,

13'BOVETHE FLR.
Manufacturer, Model, Etc.: BUFFALO FORGE CO., 5000 FT"3/MIN

CAVEATS - BOUNDING SPECTRUM

FAN/BS Caveat 1- Earth uake Ex erience E ui ment Class
FAN/BS Caveat 2- Drive Motor and Fan Mounted on Common Base.
FAN/BS Caveat 3- Lon Shafts Su orted at Fan and at Motor.
FAN/BS Caveat 4- No Possibility of Excessive Duct Distortion Causing Binding or

Misali nment of Fan.
FAN/BS Caveat 5- Base Vibration Isolation S stem Checked
FAN/BS Caveat 6- Sufficient Slack and Flexibilit of Attached Lines.
FAN/BS Caveat 7 - Ade uate Anchora e.
FAN/BS Caveat 8- No Other Concerns

Yes
Yes
Yes
Yes

N/A
Yes
Yes
Yes

ts the intent of all the caveats met for Bounding Spectrum'

ANCHORAGE

1. The sizes and locations of anchors have been determined
2. Appropriate equipment characteristics have been determined (mass, CG, natural freq.,

dam in, center of rotation .

3. The t e of anchora e is covered b the GIP.
4. The adequacy of the anchorage installation has been evaluated (weld quality and length,

nuts and washers, ex ansion anchor ti htness, etc.
5. Factors affecting anchorage capacity or margin of safety have been considered:

embedment length, anchor spacing, free-edge distance, concrete strength/condition, and
concrete crackin .

6. For bolted anchora es, an a s under the base are less than 1/4
7. Factors affecting essential relays have been considered: gaps under the base, capacity

reduction for ex ansion anchors.
8. The base has adequate stiffness and the effect of prying action on anchors has been

considered.
9. Thestren th of thee ui mentbaseand the load athto the CG isade uate.
10. The ade uac of embedded steel, rout ads or la e concrete ads have been evaluated.
11. The anchora e ca acit exceeds the demand.

Are anchorage requirements met7

INTERACTION EFFECTS

Yes

Yes
Yes

Yes
Yes

Yes

Yes
N/A

Yes

Yes
Yes
Yes

Yes

1. Soft tar ets are free from im act b nearb e ui mentorstructures.
2. If the equipment contains sensitive relays, it is free from all impact by nearby equipment or

structures.
3. Attached lines have ade uate flexibilit .

4. Overhead e ui ment or distribution s stems are not likel to colla se.
5. No other adverse concerns were found.

Yes
N/A

Yes
Yes
Yes

ls equipment free of interaction effects? Yes



D.C. COOK Unit 1

SCREENING EVALLIATIONWORK 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
Descri tion: UNIT¹1 EAST ESW PUMP ROOM SUPPLY VENTILATIONFAN
Building: SCREENHOUSE Floor El.: 591.00 Room, Row/Col: E ESW PUMP

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

13'BOVETHE FLR.
Manufacturer, Model, Etc.: BUFFALO FORGE CO., 5000 FT"3/MIN

IS EQUIPMENT SEISMICALLYADEQUATE'P Yes

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 side, and hung at
opposite corner by a 4x4x3/8" angle.

Calculation 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: Wk. 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: Date:

Attachment: Pictures
Attachment: ANCHOR Re ort
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D.C. COOK Unit 1

SCREENING EVAI UATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/1 4/92
Status: Yes
Sheet 4 of 11

ID: 12-HV-ESW-7 Rev. 0 Class: 9. Fans
Descri tion: UNITP1 EAST ESW PUMP ROOM SUPPLY VENTILATIONFAN

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

13'BOVETHE FLR.
Manufacturer, Model, Etc.: BUFFALO FORGE CO., 5000 FT"3/MIN

PICTURES

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

Figure 3: Top of angle hanger support for platform



D.C. COOK Unit 1

SCREENING EVALUATIONWORK 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

Room, Row/Col: E ESW PUMP
RM, IN THE SW CORNER OF THE
RM, 15'SEOF E ESWPP,

13'BOVETHE FLR.

F,loor El.: 591.00Building: SCREENHOUSE

Manufacturer, Model, Etc.: BUFFALO FORGE CO., 5000 FT"3/MIN

ANCHOR Report

Descri tion: UNIT ¹1 EAST ESW PUMP ROOM SUPPLY VENTILATIONFAN

Response Spectrum: SSE

Frequency: GIP - Flexible

Percent Damping: GIP - 5.00

Spectral Values:

Direction
North - South
East - West
Vertical

Acceleration 's

0.60
0.60
0.25

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

Combination Criteria: SRSS

~Wei htn:

Number of Weights: 1

No Wei ht
1 500.00 35.000 23.000 18.000

Forces:

Number of External Forces: 0

Moments:

Number of External Moments: 0

Allowables:

Anchor:

Number of Anchor types: 1

Tension Shear

Coeff FactShearProductDia
Ultimate Ultimate Inter Inter Saf

No. Manufact Tension Coeff



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 6 of 11

ID: 12-HV-ESW-7 Rev. 0 Class: 9. Fans
Descri tion: UNIT ¹1 EAST ESW PUMP ROOM SUPPLY VENTILATIONFAN
Building: SCREENHOUSE Floor El.: 591.00 Room, Row/Col: E ESW PUMP

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

13'BOVETHE FLR.
Manufacturer, Model, Etc.: BUFFALO FORGE CO., 5000 FT"3/MIN

1 3/4 Other Grouted In 1500.00 7510.00 1.00
Place

0.30 1.00

Concrete:

Ultimate Stress: 3500.00 psi.

Reduction Factor: 0.85

Weld:

Allowable Stress: 31200 psi.

Surfaces:

Number of Surfaces: 2
Surface Orientation

Direction
Com

No
0.000
1.000

Direction
Com

N
1.000
0.'000

Direction
Com

Nz
0.000
0.000

Anchor Pattern for Surface ¹ 1

Anchor Pattern for Surface //2





D.C. COOK Unit 1

SCREENING EVALUATIONWORK 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
Descri tion: UNIT¹1 EAST ESW PUMP ROOM SUPPLY VENTILATIONFAN
Building: SCREENHOUSE Floor El.: 591.00 Room, Row/Col: E ESW PUMP

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

13'BOVETHE FLR.
Manufacturer, Model, Etc.: BUFFALO FORGE CO., 5000 FT"3/MIN

Legend for Anchor Patterns

Anchor Bolts:

Concrete Uncs: ~mm
Concrete Points:

Weld Uncs:

Geometrei:

Anchor:

Number of Anchors: 4

Anch Surf
No. Id

1

2 1

3
4 1

Coord
16.100
52.600
70.000
70.000

Coord
46.000
46.000
41.300
4.800

Coord
4.000
4.000
4.000
4.000

Id

Concrete Lines:





D.C. COOK Unit 1

SCREENING EVALUATIONWORK 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
Descri tion: UNIT ¹1 EAST ESW PUMP ROOM SUPPLY VENTILATIONFAN
Building: SCREENHOUSE Floor El.: 591:00 Room, Row/Col: E ESW PUMP

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

13'BOVETHE FLR.
Manufacturer, Model, Etc.: BUFFALO FORGE CO., 5000 FT"3/MIN

¹ of elements per line: 1

Number of Concrete Lines: 2

No
start

X-Coo rd
0.000

70.000

start
Y-Coord

46.000
0.000

start
Z-Coo rd

4.000
4.000

End
X-Coord

70.000
70.000

End
Y-Coord

46.000
46.000

End
Z-Coord Id

4.000 1

4.000 2

Line
Width

3.000
3.000

Concrete Points:

Number of Concrete Points: 0

Weld Lines:

¹ of elements per line: 5

Number of Weld Lines: 0

Determination of Reduction Factors:

Reduction Factor Input for Anchor ¹1

Adequately Installed: Yes
Embedment Length: ( 7.50 in. Min Reqd. to achieve full capacity):= 7.50 in.
Gap at Threaded Anchor: 0.00 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

Reduction Factor Input for Anchor ¹ 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.
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 ¹ 3

Adequately Installed: Yes





D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)

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

ID: 12-HV-ESW-7 Rev. 0 Class: 9. Fans
Descri tion: UNIT f/1 EAST ESW PUMP ROOM SUPPLY VENTILATIONFAN
Building: SCREENHOUSE Floor El.: 591.00 Room, Row/Col: E ESW PUMP

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

13'BOVETHE FLR.
Manufacturer, Model, Etc.: BUFFALO FORGE CO., 5000 FT"3/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

Reduction Factor input for Anchor 0 4

Adequately Installed: Yes
Embedment I.ength: (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

Reduction Factors Data Current: Yes

No
Anc Pall/

Vali
1500.00
7510.00
1500.00
7510.00
1500.00
7510.00

Pallr/
Vallr RT RN

NIA
N/A

1.00 1.00
1.00 1.00

NIA 1.00 1.00
N/A 1.00 1.00

N/A 1.00 1.00
N/A 'l.oo 1.00

RL RG
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00

RS RE
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00

RF RC
1.00 1.00

1.00 1.00
1.00 1.00
1.00 1.00

RR RP RB
1.00 1.00 1.00
1.00 1.00 1.00
1.00 1.00 1.00
1.00 1.00 1.00
1.00 1.00 1.00
1.00 1.00 1.00

RM

1 1500.00
?510.00

NIA 1.00 1.00
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
1.00 1.00

1.00 1.00 1.00
1.00 1.00 1,00

~Le eed:

N/A = Not A licable
Pall = Allowable Pull without Reduced Ins ection
Vail = Allowable Shear without Reduced Ins ection
Pallr = Allowable Pull with Reduced Ins ection
Vallr = Allowable Shear with Reduced Ins ection

= Outlier
= Reduction Factor Not Used

RT = Reduction Factor for T e of Anchora e
RN = Reduction Factor for Installation Ade uac
RL = Reduction Factor for Embedment

= Reduction Factor for S acinRS
RG = Reduction Factor for Ga at Anchors



D.C. COOK Unit 1

SCREENING EVALUATIONWORK 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
Descri tion: UNITN EAST ESW PUMP ROOM SUPPLY VENTILATIONFAN
Building: SCREENHOUSE Floor El.: 591.00 Room, Row/Col: E ESW PUMP

RM, IN THE SW CORNER OF THE
RM, 15'SEOF E ESWPP,

13'BOVETHE FLR.
Manufacturer, Model, Etc.: BUFFALO FORGE CO., 5000 FT"3/MIN

RF
RC
RR
RP
RB

= Reduction Factor for Ed e Distance
= Reduction Factor for Concrete Stren th
= Reduction Factor for Concrete Cracks
= Reduction Factor for Essential Reta s
= Reduction Factor for Base Stiffness and P in Action
= Reduction Factor for Base Stren th and Load Path
= Reduction Factor for Embed. Steel and Pads

Anal sis Results:

Analysis Performed: Yes

Type of Analysis: Regular

S ectral Accelerations G's

No

10

12
13
14
15
16

18
't9
20
21

N-S
0.600

-0.600
-0.600
0.600
0.600

-0.600
0.600

-0.600
0.240

-0.240
0.240

-0.240
-0.240
0.240
0.240

-0.240
0.240

-0.240
0.240

-0.240
-0.240

E-W
0.240

-0.240
0.240

-0.240
-0.240
0.240
0.240

-0.240
0.600

-0.600
-0.600
0.600
0.600

-0.600
0.600

-0.600
0.240

-0.240
0.240

-0.240
0.240

Vertical
0.100

-0.100
0.100

-0.100
0.100

-0.100
-0.100
0.100
0.100

-0.'I 00
0.100

-0.100
0.100

-0.100
-0.'I00
0.100
0.250

-0.250
-0.250
0.250
0.250

Safet Factor
44.553
59.948
77.054
50.897
48.716
59.565
49.641

106.184
31.796
53.068
91.151
32.444
33.585
56.103
33.321
87.648
56.453
59.642
/6.162

205.015
67.138

22 ~ 0.240
0.240

-0.240
-0.240

-0.250
0.250

67.333
76.365

24 -0.240 0.240 -0.250 59.986

Minimum Safety Factor: 31.796



D.C. COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 11 of 11

ID: 12-HV-ESW-7 Rev. 0 Class: 9. Fans
Descri tion: UNIT ¹1 EAST ESW PUMP ROOM SUPPLY VENTILATIONFAN
Building: SCREENHOUSE Floor El.: 591.00 Room, Row/Col: E ESW PUMP

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

13'BOVETHE FLR.
Manufacturer, Model, Etc.: BUFFALO FORGE CO., 5000 FT"3/MIN

The Anchorage Capacity is 31.796 times greater than the Demand
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Component No. I'Z"& G~+- 1 Cla»a

Any particular prea the Seismic Review Team»hould pay extra attontion to7
Yes No v'Lfye», check item» that apply.)

Anchor Type
Anchor Diameter
Anchor Spacing
Anchor Number
Anchor Embedment
Anchor Edge Distance
Anchor Cap
Anchor Thread Engagement
Anchor Crip
Anchor Angularity
Concrete Crack

Other» (describe brief].y)

If there
item and

l.
2.
3.

i» concern. for Desi.gn Basis Discrepancy, circle tho applicable
explain.

Hardvare Maintenance Type Discrepancy
Drawing Update Type Discrepancy
Significant Operability/Do»ign Basis Discrepancy
Others

Condi tion:

Actions Taken:

Prepared By ~'aca ~5>'" 3
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'12 CHP 5021. CCD. 03.9
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

Equipment No.: IZ- AV'-

Embedded Steel Dwg. No.:
PHYSICAL CHARACTERISTICS

Dwg No.': Iz.-$4 82-7

Weld ID
T e

Size
Len th
Cracks

/ 3/

Yes
57@

Yes
dRP

Yes Yes

~i M~ w'~ w
/ /

Yes
cHZP

Yes
QRD

~/i<"

/ '/y"

Y s

Weld T e Codes
1 = Fillet
2 = Plug/Slot
3 = Groove

Lack of
Penetration

Ye's Yes Yes Yes
@HE

Yes
c85 +Ys Yes

429
Yes

CPS

Porosity Yes Yes Yes Yes Yes Yes
cHZP . 895

Yes
<HE

lhQIAt(A te1ICH~GA I POII~R
SlTE OrS|GH CONTROLLED

WORKING COPY

JUL t~199~

LrPg T ~ CA

Equipment base flexible: G Yes 8 No

Reviewed by:
ons ruc on re

ns ruc 1on c or ev1ew ng1neer
~

~ ~

verified by:
ua . er . npsec or

Date:

Date:

g-Ah- 93

Page 3 of 3
Revision 1



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

ANCHOR TNSPECTXON DATA SHEET

quipment No.: l~-/-rV'- E'SV
Embedded Steel Dwg. No.: h

PHYSICAL CHARACTERISTICS

Dwg No.: t+-W 4BZ.-7

Weld XD

T e

Size
Len th
Cracks

Lack of
Penetration
Porosity

'lie.

Yes

Yes

Yes

w'io

Yes

Yes

Yes

Yes

Yes

Yes

Yes Yes

Yes Yes

Yes
4lZP

Yes'RAN

Qes

Yes
CfB

Yes
Ch

Yes
KD
Yes

Weld T e Codes

1 = Fillet
2 = Plug/Slot
3 = Groove

liVOIANA h".CH IGnN PO)".ER
SITE OFSICH

COlITROaa.EL'CRNlIt(C

CCRC'UI.

>g]995

-tres T ~~
Equipment base flexible: 0 Yes 5 No T

Reviewed by:
ons ruc 1o re Date: 0- >>- 'l'3

Date: b-2,(- f2

Verified by:~ ~

ons ruc 1on nc or ev1ew ng1neer

ua . er . npsec or Date:

Page 3 of 3
Revision 1





C'2 CHP 5021. CCD. 019
ATTACHMENT NO- 1

ANCHOR INSPECTION DATA SHEET

quipment No.: / Z —

A'mbeddedSteel Dwg. No.: gh
PHYSlCAL CHARACTERISTICS

Dwg No..'Z-WC SZ-~

Weld XD

T e

Size
Len th
Cracks

Lack of
Penetration
Porosity

Yes

Yes

Yes

ges

3"

Yes

@Ys

Yes
Cb

3/

s
0

Yes s

Yes

s
0

3/

Yes
0

s Yes

Weld T e Codes
1 = Fillet
2 = Plug/Slot
3 = Groove

INDI/(JA >.',~Q<ICAN PP;ygII
SITC O~SlCN CONT(IDLI.ED

YYDIIKIIICCQP'f

lUL ~q 199"

Equipment base flexible: 0 Yes 5 No
on ruc x n re Date '2I

Reviewed by:

V rified by:
on ruc >on nc o

ua . er . npsec or

evxew ngxneer
Date:

Page 3 of 3
Revision 1





12 CHP 5021. CCD. 019
ATTACHMENT NO. 1

ANCHOR XNSPECTXON DATA SHEET

quipment No.: 2- — Sld- 7

Embedded Steel Dwg. No.: g-3L8~
PHYSXCAL CHARACTERXSTXCS

Dwg No.: Z-W Z-7

Held XD

T e

4JZ IJ~L 4AV Weld T e Codes
1 = Fillet

Size
Len th
Cracks

Lack of
Penetration
Porosity

Yes

YeskS'es855

Yes

Yes
B5

Yes

Yes
QRI

Yes
c55'es

Yes

Yes
cd&

7'Fq

Yes
cRED

Yes
drab

Yes
CKb

Yes

es

Yes

Yes Yes
mz . Hh

Yes
No

Yes
No

Yes
No

2 = Plug/Slot
3 = Groove

QEhlOTES An/ XII $ 4O~AJW uJEL A.

INOIANA tIICHIGAN POWER
SITE DESIGN CONTROLLED

WORKING COPY

JUL >~ 1995

.LEAK 7

Eguipment base flexible: 0 Yes 8-No

Reviewed by:
ons uc zo re

Date:
ons ruc son or evzew ngxneer

Verified by:
ua . er . npsec or Date: Y-<-9'3

Page 3 of 3
Revision 1
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S 8 .A.DEPARTMENT
CONTPOLLED DOCUtvlciNT
COPY NO. 3 -l

SHP 5050 NDE.008
ATTACHMENT NO. 1

ULTRASONIC TEST REPORT

JOB ORDER NO.: /8 REPORT DATE: 4-/- '73 REQUEST NO.

IDENTIFICATION

Unit
Component
Item n /i
Material /<
Other 5

-FS i~~ "
Test Unit/ S/N > (wS'r.'- 5'2F- P~

Freq./Diameter 7 zsZ~

Reference Standard C- ~ P
Couplant/Batch No. '=. c/ ~7aZ

TEST DATA REMARKS

PERFORMED BY:

REVIEWED BY:

FORM NO. 12 SHP 5050 NDE.008-1

: ~3
LEVEL:~ DATE: ~ ///+

Page 1 of 1
Revision 0



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

Drawing No.: 1-12035

sction: 120 VAC SYSTEM

stem: 120/208V MISC. SAFTEY RELATED POWER DXSTRIBUTXON
J

Equip Desc: POWER PANEL

Building: AUXILIARY Room: CD EMERGENCY DXESEL 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

Alias No: Power Train: A

Comp Served:

Mfr: POWER ELECTRIC INC.

Model:

Min/Opt: MIN

E em. Drawing: 1-98215

Wiring Drawing: 1-95022

Power Source: 1-ABD-C-2A

Walkdown: F Relay Eval : N

Comp Type: DISTRIBUTXON PANEL

XSO Drawing:

Location: 10 FEET NW OF CD EMERGENCY DIESEL GENERATOR
gl-OME-150-CD( ON THE NORTH WALL



DC Cook Unit1
SCREENING EVALUATIONWORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/1 4/92
Status: Yes
Sheet 1 of 3

ID: 1-AFW ( Rev. 0 )
Description: POWER PANEL
Building: AUXILIARY

Class: 14. Distribution Panels

F(oor El.: 587.00 Room, Row/Col: CD EDG RM, 10
FEET NW OF CD EMERGENCY
DIESEL GENERATOR C1-OME-
150-CD, ON THE N WALL

Manufacturer, Model, Etc.: POWELL ELECTRIC INC.

SEISMIC CAPACITYVS DEMAND

Elevation where equipment receives seismic input
Flevation of seismic input below about 40'rom grade (grade = 608.00)
Equipment has fundamental frequency above about 8 Hz (est. frequency = )

Capacity based on: 1.00 'ounding Spectrum
Demand based on: 1.00 * Design Basis Ground Response Spectrum

587.00
Yes
SRT

0.000

LOG

r

////
/

/

//

0 090
0.50 LOG Hz

Capacity ..... Demand

33.00

Capacity
Demand 1

Demand 2

File
C:tGIPtGIPtspectra.des
C:LGIPIPROJ0031tspectra.des
C:tGIPtPROJ0031tspectra.des

Record
Label Bounding Spectrum
BUILDINGGroundlELEVATION 608 BROADEN N
BUILDINGGround(ELEVATION 608 BROADEN N

Does capacity exceed demand?



DC Cook Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 2 of 3

ID: 1-AFW ( Rev. 0 )

Description: POWER PANEL
Building: AUXILIARY

Class: 14. Distribution Panels

Floor El.: 587.00 Room, Row/Col: CD EDG RM, 10
FEET NW OF CD EMERGENCY
DIESEL GENERATOR f/1-OME-
150-CD, ON THE N WALL

Manufacturer, Model, Etc.: POWELL ELECTRIC INC.

CAVEATS - BOUNDING SPECTRUM

DP/BS Caveat I - Earthquake Experience Equipment Class
DP/BS Caveat 2 - Contains only Circuit Breakers and Switches
DP/BS Caveat 3 - Doors Secured.
DP/BS Caveat 4 - Adjacent Cabinets Bolted Together.
DP/BS Caveat 5 - General Configuration Similar to NEMAStandards.
DP/BS Caveat 6 - Adequate Anchorage
DP/BS Caveat 7 - Potential Chatter of Essential Rela s Evaluated.
DP/BS Caveat 8 - No Other Concerns.

Is the intent of all the caveats met for Bounding Spectrum'7

Yes
Yes
Yes
N/A
Yes
Yes
N/A
Yes

ANCHORAGE

1. The sizes and locations of anchors have been determined
2. Appropriate equipment characteristics have been determined (mass, CG, natural freq.,

damping, center of rotation).
3. The type of anchorage is covered by the GIP
4. The adequacy of the anchorage installation has been evaluated (weld quality and length, nuts

and washers, expansion anchor tightness, etc.)
5. Factors affecting anchorage capacity or margin of safety have been considered: 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 .

7. Factors affecting essential relays have been'considered: gaps under the base, capacity
reduction for expansion anchors.

8. The base has adequate stiffness and the effect of prying action on anchors has been
considered.

9. The strength of the equipment base and the load path to the CG is adequate.
10. The adequacy of embedded steel, grout pads or large concrete pads have been evaluated.
11. The anchorage capacity exceeds the demand.

Yes
Yes

Yes
Yes

Yes

Yes
N/A

Yes

Yes
N/A
Yes

Are anchorage requirements met?



DC Cook Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 3 of 3

ID: 1-AFW( Rev. 0)
Description: POWER PANEL

Class: 14. Distribution Panels

Building: AUXILIARY Floor El.: 587.00 Room, Row/Col: CD EDG RM, 10
FEET NW OF CD EMERGENCY
DIESEL GENERATOR 81-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
2. If the equipment contains sensitive relays, it is free from all impact by nearby equipment or

structures.
3. Attached lines have adequate flexibility
4. Overhead equipment or distribution systems are not likely to collapse.
5. No other adverse concerns were found.

Is equipment free of interaction effects?

Yes
N/A

Yes
Yes
Yes

S'E I NT ES C L Y DE U E

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 0 1-12035-12 (internal components dwg).

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

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

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

Evaluated by: Date:
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12 CHP 5021. CCD. 019
ATTACENENT NO. 1

ANCHOR INSPECTION DATA SHEET

COE E gg I,

Un>.t Bldg. Location

Installation dwg. / Rev.

Anchora e Arran ement Sketch
Equipment No.
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1-'8" C~lr ( YI'I'.)

t-a"

r
&AQUI!M )qua%

lo un,pl~

CASa)~) I'-8wZ-II8! «5 /8

~ ~

l
I

8

lv
I

(~)

5Ctcwg ~/~ssl cps LJII tC H

Cd/AEc.f. un:sic«I, H ufo'A.

(9'rP)
II'IDIMIt,'!CHICA,I~W~II
GITE DESIGII COIITIIOU.'60

VFORXING COPY

APH 0 8 tS93

..I.EAK

Drawn by:
verified by-

Reviewed b

7-
Date:

1- ~I-'l3
ual./ ert. nspector

Date:
Construction A chor Review Engineer

Page 1 of 3
Revision 1



g

~-

eemseaarx
RRRRRSRSHHEL
RSRSRRRRMML&WRRRSHHHRLQSSISLRLSHRRRRRRLLLL
MWWWWW&WRWRlWRHSLW558WRLEL
MWWWWMW&

I

k i

0 f

~J4>

~ ~



Database: K:SSEL2C.DBF

Equip ID: 2-BATT-AB Train: 1 Equip Class:15

ywing No.: 2-12003

nction: 250 VDC SYSTEM

System: 250VDC DISTRXBUTXON

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

Comp Served:

MFR: C 6 D BATTERIES

l: LC-25

Panel: 2-BC-AB

Elem. Drawing: 2-98055

Wiring Drawing: 2-91012, 2-91301

Power Source: 2-TDAB-5

Walkdown: C Relay Eval : Y

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, 2114/92
Status: No
Sheet 1 of 6

ID: 2-BATT-AB ( Rev. 0) Class: 15. Batteries on Racks
Description: PLANT BATTERYAB
Building: AUXILIARY Floor El.: 609.00 Room, Row/Col: AS BATTERY

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

Manufacturer, Model, Etc.: CBD Power Systems LC-25 Cells

SEISMIC CAPACITYVS DEMAND

1. Elevation where equipment receives seismic input
Elevation of seismic input below about 40'rom grade (grade = 608.00)

3. Equipment has fundamental frequency above about 8 Hz (est. frequency = 8.00)
Capacity based on: 1.00 Bounding Spectrum

5. Demand based on: 1.00 " Design Basis Ground Response Spectrum

609.00
Yes
SRT

0.850

LIN Irr ~ 1

r
r

er

~ t

0.000
1.00 LOG Hz

Capacity ~.... Demand

33.00

Capactt
Demand 1

Demand 2

HAGIPtGIPtspectra.des
H:tGIPtPROJOOSStspectra.des
H:tGIPV'ROJ0058tspectra.des

Record
Label Bounding Spectrum
BUILDINGGround Spectrum ELEVATION BROADEN
BUILDINGGround Spectrum ELEVATION BROADEN

Does capacity exceed demand'





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

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

ID: 2-BATT-AB ( Rev. 0)
Description: PLANT BATTERYAB
Building: AUXILIARY

Class: 15. Batteries on Racks

Floor El.: 609.00 Room, Row/Col: AG BATTERY
EQUIP AREA - IN THE CENTER
OF THE ROOM, 3 FEET NORTH
OF THE ENTRANCE DOOR

Manufacturer, Model, Etc.: CSD Power Systems LC-25 Cells

CAVEATS - BOUNDING SPECTRUM

BAT/BS Caveat I - Earthquake Experience Equipment Class
BAT/BS Caveat 2 - Battery Cell Plates are Lead-Calcium Flat-Plate, Plante, or Manchex

Design.
BAT/BS Caveat 3- Each Individual Battery Weighs Less Than 450 Pounds.
BAT/BS Caveat 4- Close-Fitting Spacers between Cells..
BAT/BS Caveat 5- Batteries Restrained by Side and End Rails
BAT/BS Caveat 6 - Battery Racks Have Longitudinal Cross Bracing.
BAT/BS Caveat 7- Racks Constructed of Wood Evaluated.
BAT/BS Caveat 8 - Batteries Greater Than 10 Years Old Evaluated.
BAT/BS Caveat 9 - Adequate Anchorage
BAT/BS Caveat 10 - No Other Concerns.

Is the intent of all the caveats met for Bounding Spectrum?

Yes
Yes

Yes
Yes
Yes
Yes
N/A

Yes
Yes

ANCHORAGE

1. The sizes and locations of anchors have been determined
2. Appropriate equipment characteristics have been determined (mass, CG, natural freq.,

damping, center of rotation).
3. The type of anchorage is covered by the GIP
4. The adequacy of the anchorage installation has been evaluated (weld quality and length, nuts

and washers, expansion anchor tightness, etc.)
5. Factors affecting anchorage capacity or margin of safety have been considered: 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
7. Factors affecting essential relays have been considered: gaps under the base, capacity

reduction for expansion anchors.
8. The base has adequate stiffness and the effect of prying action on anchors has been

considered.
9. The strength of the equipment base and the load path to the CG is adequate
10. The adequacy of embedded steel, grout pads or large concrete pads have been evaluated.
11. The anchorage capacity exceeds the demand.

Are anchorage requirements met?

Yes
Yes

Yes
Yes

Yes

Yes
N/A

Yes

Yes
N/A
Yes



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

GIP Rev 2, Corrected, 2/14/92
Status: No
Sheet 3 of 6

ID: 2-BATT-AB( Rev. 0)
Description: PLANT BATTERYAB

Class: 15. Batteries on Racks

Building: AUXILIARY Floor EI.: 609.00 Room, Row/Col: AB BATIERY
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
2. If the equipment contains sensitive relays, it is free from all impact by nearby equipment or

structures.
3. Attached lines have adequate flexibility
4. Overhead equipment or distribution systems are not likely to collapse.
5. No other adverse concerns were found.

Is equipment free of interaction effects?

Yes
N/A

Yes
Yes
Yes

S IC LLY D U

~CON I~EN

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: Batteries 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" Kwikbolts. 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 lbs. 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
Screening Evaluation Worksheet (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: No
Sheet 4 of 6

ID: 2-BATT-AB ( Rev. 0 )
Description: PLANT BATTERYAB
Building: AUXILIARY

Class: 15. Batteries on Racks

Floor EI.: 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.: C8D 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 ifthe anchors were 3/8" Kwikbolts (the replacements specified in Ref 1), the nominal capacities would
be 1 46 k pullout and 1.42 kip shear. The pullout capacity 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 configuration may produce some prying on the anchors; although the
plate may be stiffenough 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-lbs. 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 lbs. The side-to-side seismic loads willnot 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
lbs.

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). Ifa 3/8" Kwikbolt were assumed, the interaction
would be 0.7 x (309/1280) + (539/1420) = 0.55.

Photos: W2T1.11, 12

Evaluated by: Date: /c'o ~S

Attachment: Pictures
Attachment: Battery Rack Weight Distribution





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

GIP Rev 2, Corrected, 2/14/92
Status: No
Sheet 5 of 6

ID: 2-BATT-AB ( Rev. 0 )
Description: PLANT BALIERY AB

Class: 15. Batteries on Racks

Building: AUXILIARY Floor El.: 609.00 Room, Row/Col: A8 BATTERY
EQUIP AREA - IN THE CENTER
OF THE ROOM, 3 FEET NORTH
OF THE ENTRANCE DOOR

Manufacturer, Model, Etc.: C8D 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-BATI-AB( Rev. 0 )
Description: PLANT BATTERYAB

Class: 15. Batteries on Racks

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.: C8D Power Systems LC-25 Cells

ac W s ib

P—11

CC of upper tie

W x Sah = 2295 Ib

W x (1 — 0.4 Sov) ~ 4958 Ib

CG of lower tier

W x Sah ~ 2293 fb

W = 1/2 rack weight = 5460 Ibs

Soh = 1.5 x 57. FRS O 8 Hz = 0.42g
Sav = 2/3 x 1.5 x 5K FIIS I 20 Hz =

0.23g'ateral

Load = 2 x 2293 Ib = 4586

W x (1 - 0.4 Sov) = 4958 Ib

Overturning Momen't (sum moments about 8) „
~ (2293 x 26) + (2293 x 48) - (4958 x 23)
= 55648 in fbs

Base Channet

Bolt lines



D. C. Cook Unit 2
Outlier Seismic Verification Sheet (OSVS)

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

ID: 2-BATT-AB (Rev. 0)
Description: PLANT BATTERY AB
Building: AUXILIARY

Class: 15. Batteries on Racks

Floor EI.: 609.00 Room, Row/Col: AB BATTERY
EQUIP AREA - IN THE CENTER OF
THE ROOM, 3 FEET NORTH OF
THE ENTRANCE DOOR

.OU L I SU DE I I ION- ec calan Eeet ical E u'

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

Capacity vs. Demand
Caveats
Anchorage
Seismic Interaction
Other

b. Describe all the reasons for the outlier (i.e., ifall 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 DO U E 0 U N ~ono,

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 this
commitment resolves the outlier.

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

3 C

4CE C 0

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 willsatisfy the requirements for this item of equipment to be verified
for seismic adequacy:

F

Approved by: Date:

Attachment: Position Paper on the Replacement of Saf Related Batteries
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CHARTER POWER ersAfMS, INC, Plyrrmuth Meeting, Pennsyh an(a

DATE:

TO:

FROM'6

February 1984

Ron Roman
American Electric Power Service Corp.

Graham Walker
CM Charter Power Systems, inc.

SUBJECT: O.C, Cook Nuclear Plant
Tmfn N, 250 VoftSafety Refatad Battery
Seismic and Ufe Qualification

I

In response to your1B Feb 94 memo, our mes indicate the following;
'I

1. The Train N batteries were originally purchased ln May 1979 under,
P.O. No. 0887M21-8, as the Train C AuxiliaryFeedwater System dattarfea.

2. The original Technical Specification, DCCEE-183&CN, Rev. 2, 1 May 1878,
requfmd only seismic qualification,

3, The C&Q Seismic QuafNcatfon Report submfttid for these batteries and racks
fs No. VL7S10-02, ReV. 2, dated 16 July 1878:. AlldoCumentatfcn at that time
was submitted tha AEPSC offices In New Yofft',City.

I
I

4. The 3DCU-g has a 20 qualified life at a 77F arinual average operating ,ltomporature. Qualification is by equivalence af conffguratfon, desfgn and
materials to previously tested 3DCU-5, 3DCU-7 and OCU-17 models which
were 20 years artNcfaffy aged in acconfance with fEEE<36 prfor to seismic
testfng. The fEEE-344 seismfc qualNcation testing these caffe experienced
envelopes the D.C. Cook fioor responsa spectrum. The reports for these !

qualification tests are located at C&D Headquirters fn Plymouth Meeting, PA,
.and are avaffabfa for review.

I
I

lfyou have any questions, pfease call me.
I

I

Sincerely,

Graham Wafkor
Manage; Applications Engineering

TOTAL P.03
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Date May 10, 1993

nnnpeot Position Paper on the RepIacemeat of the Safety Related Batteriea at the
Donald C. Cook Nuclear Plant

tron
P~~
Ro Je Roman/D ~ Re Smith

%pie

1) J.A ra l+)

s)

+ ~ ~vA~ ~~l
+CA« ~I"i><

+~r/qg

Based on a review of the surveillance raporto, history, and maintenance
records/trend charta for the 2AB battery, tho decision hae been made to
replace this battery during thc 1994 Unit 2 refueling outage. The
results of similar raviaws for the five other safety-related batterieo
has led to the decision to not replace any of these batteries during tho
upcoming xafueling outages. Tha following discussion addreaaas the
dotails of the reviews that, led to this decision.

AEPSC'a plan had boon to replace the oafoty-related batteriea at the
Donald C. cook Nuclaax Plant ovary- 10 years even though they are
purchased aa 20 year batteriea. a nav lated

to ton nt, was developed aaod on prev oua premature
p a er eo and high temperatures oxperiencod in the

battory rooms. Beforo the decision was made to adopt this plan, a
study waa conducted by HVAC showing that it would ba lees expansive to
raplaco the battaries avory tan years than to air condition the battery
rooms. Baood on this plan alone, tha lAB battaxy should ba replaced in
1995 (since it wao manufactured in 1985), tha 1CD battery in 1995, the
1N battery in 1999, tha 2AB battory in 1994, the 2CD battery in 1996,
and the 2N in 1998.

During the EDSFI, the 10 year x'eplacemont pl,an came into qucation during
a review of the original battary sizing calculationo. After lengthy
discussions between the inspector and Mr. Roman< AEPSC ccaxnittad to
adopting the replacement criteria stated in ANSI/IEEE Std 450"1987r IEEE
Rocoaaended Practice for Maintenance, Testing, and Replacement of Large
Lead Storago Batteries fox'enerating Stations and Substations.
Specifically, IEEE 450 recommends replacing a battery when its capacity,
aa determined by the 60 month performance tost, ia bolow 80t of tha
manufacturer's rating. Under ideal conditions, a battery would roach

'L

A rule of thumb regarding high temperature is that, for ovary 15'F
above a 77'F average temperature, a battery' lifo io shortened by 50% ~ The
average temperatures in the battery roomo at the DCCNP are leoo than 92'F
(77'F + 15'F) however other factors, ao discussed in the body of this report,
lead to accelerated aging and/ox aarly roplacament of large lead-acid storage
bat'terios.

77 F average temperature, thorough maintenance throughout batterylifo, etc.

intra-System
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Poaition Paper on the R«pl«cement of the Safoty @el«ted Batteries «t tb+
Donald C. Cook Nuclear Plant
May 10, 1993
Page 2

thi.o point somewhere around 20 years. Under current DccNp conditions,
battery could reach this point sooner (due to the high battery room
tcmpcraturee mentioned previously). Ao implied in the previous two
statements however, factors other than age affect the viability of the
battery. Physical characteristics, such as plate condition together
with agc, are often determinants for complete battery replacement.
Failure to hold a charge, as shown by cell voltage and specific gravity
readi.ngo, io a good indicator for further investigation into the need
fox replacement. lt io a combination of those factors, and not simply
the age or capacity alone, that haa led to the decision to replace the
2AB battery during the 1994 Unit 2 refueling outage. Neither these
factors, nor the age or capacity alone, indicate the need to replace any
of tho other safety"related batteries at this time.

Xn support of the decision to not xaplace any of the other safety"
related batteries during 1994 r~fucling outagco, the following
information i.a provided.

QQCA Voc ~g~

2)

3)

4)

March/April voltage trends of these batteries i.ndicatc that all of
thc calls have voltagoa in the normal range of 2.20 - 2.24 volts
(on a float charge). For comparison purpooao, thirteen (13) of
the 2AB cell voltages ware leos than (or equal to) 2.20 volts.
A cursory review of the past tcn year's worth of these safety-
reLated battery files reveals few occurrences, i.f any, involving
cell low voltages, electrolytelspecific gravity concerns, and
overall less than dcaircable physical conditions. Ao a contrast,
there wexe many instances of these same concerns regarding the 2AB
battery.
The files do not indicate that an issue waa made xagaxding the
temperatures of the 1AB< 1CD, 1N, 2CD, & 2N battery xooms. Thc
fi.lco do show, however, that, upon procuxement & i.notallation of
the 2AB battery, the manufacture'o xapxeaentativc atatod that the
battery life would be shortened due to the high ambient
temperatures in the battery room. While this is a recognized
attribute for all of thc batteries/roomo, it appeared to be morc
severe at the time fox tha 2AB battery room.
Routine preventive and corrective maintenance ie a part of any
battery's life. This maintenance should be fairly consistent from
ono safety-xelated battery to another, ao they are all large,
lead-acid stationary batteriee. For the most part, thi.o
maintenance hae been consistent for the majority of the Class 1E
batteries. As expected then, these Class 1E battcrico arc
experiencing a normal, predictaEXe decrease in their ecrvico li.fc.
The 2AB battery, howavex, hae demanded considerable additional
maintenance and engineering time i.n the past couple of years

n Nine (9) cells had voltages leoa than 2.20 vDc and four (4) cells
had voltagco equal to 2.20 VDC.

4
The aforcmcntioned study comparing the coot of more fx'cqucnt battory

replacement versus ai.r conditioning the battery rooms supporto this otatament.
The atnbiont temperatures axe generally higher i.n the AB battery rooms, when
compaxed to the cD and N Txain rooms, due to their physical location in the
plant and their ventilation systems.
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Page 3

resolving issues concerning low voltages, specific gravities. etc.
Ae the additional time spent maintaining this battery is
significant, it is believed that this is signaling tho end of this
battery's useful life and that it will most probably not stay
within the Tech Spec range for individual coll voltages beyond tho
upcoming refueling outage.

Toad acid storage batterieo are dynamic electrochemical devices. As
ouch, the ability to predict their future performance and/or capacity
represents a near formidable Cask. The decision to not replace any of
tho other safety-related batterios outside of 2KB dura,ng the upcoming
refueling outages was arrived at after careful consideration of all the
factors involved- Tho information available simply does not support
their replacement at this time. Therefore, it is recommended that those
battories continue to be maintained and tasted in accordance with tho
IREE standards and the recommendation to replace them corno when tho
maintenance/testing data supports it.

Preparod By/Date: os'/o 9 g

Concurrence 8y/Date: n~ ~AC~~
pS'07'.

Concurranco Statement:

ass m

~~ ~~ ~c: 0+Co Joffxoy/4+Rr tdlderoon/Reit+ Roman
R.I. Ghoborg
J.A. Kobyra
D.R. Smith/J. Murtha - Bridgman
T.A. Kratt - Bridgman
AEPSC/NEEP Gafoty Related Battery File

(c:ir$rXbatteryioefmemo.wp)

TOTAL P.G3
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**12 CHP 5021 ~ CCD. 019
".TACHMENT NO. 1

NCHOR INS ECTION DATA SHEET
W KV A6 CIAT7Egg ROOD
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Installatxon dwg. / Rev. Ecpxxpment No.
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Revision 1
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( >*12 CHP 5021. CCP. 019
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**12 CHP 5021. CCD. 019
( ATTACHMENT No.

Equipment No.:
Embedded Steel Dwg. No.:

CHOR XNS CT 0

HYS ICAL CHARACT RIST C

Dwg No..: j Q -QQp- p

Weld ID
T e

Size
Len th
Cracks

Lack ofPenetration

Wi

Q/~@
CC

es
N

Yes

I/ cr

Yes
0

Y s

Ct

s es

Yes Yes

W3 w4

Yes
No

Yes
No

Yes
No
'Yes
No

es

Yes
No

Yes
No

Yes
0

We d e Codes
1 = Fillet
2 = Plug/Slot
3 =.Groove

Porosity es es es
o

es
0

Yes
No

Yes
No

Yes
No

Y
No

INDIANA41ICHIGAII POPOVER

SITE OESIGII CONTROLLED
WORKING COPY

0CT 05 19,I5

I.EP'K

T'quipment

base flexible: 0 Yes 8 No
ons ruc ron re Date: -24

Reviewed by:

Verified by:
ons ruc z.o c or evxew ngzneer

ua . e . npsec or

Date:

Date:

(o-5'- f3

Page 3 of 3

Revision 3
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S 8 A DEPART)so=AT
CONTROl.LED DOCUMENT
COPY NO.

i
12 SHP 5050 NDL- 008
ATTACPNENT HO.

UITRASONIC TEST REPORT

JOB ORDER NO.: REPORT DATE: REQUEST NO.

IDENTIFICATION

Unit ~Q
Component — - A
Item - ~ rS
Material ~ S

Other

Test Unit/ S/N (
Freq./Diameter 5 m4z
Reference Standard
Couplant/Batch No.

i<.TS c c-9

TEST DATA REMARKS

AM r
u. s'/z

k.
L

PERFORMED BY:
C

REVIEWED BY: '" M~. Pc&

FORM NO. 12 SHP 5050 NDE.008-1

I EVEE,:.~~
I
EVEI'age

1 of
Revision 0

DATE: C /.- 5 y3



oly16192
PG. N0.425

SAFE'HUTDOWN EOUIPNEHT LIST (SSELUP)

FUNCT IOH: 01ESEL GENERAT IOM

Equipment Class: 17 Train: 1

Equipment ID: I-DHE-150-AB DraMing Number: 1.12001 1-5151A 1-51510

System: DIESEL GEHERATOR COM1'ROL AHD IHSTRlNENTATION

Equip Description: AB EKERG DIESEL GEHERATOR

Bui lding: AUXILIARY Roan: AB EHERG DIESEL GEHERAI'OE ROOM Elevation:'87

Normal state: Desired state: Pouer Required: Sort: lI,R

Si~rting System Orauing Number:

Recnsired Interconnections and Supporting Conponentsl

ty Related Status:

E.

NUCLEAR SR Min/Dpt: KIM

ADDITIOMAL INFORHATIOH

alias Number: Prier I'rain: B

Conponent Served: AB EKERG DIESEL GEHERATOR

Nanufacturerl GENERAL ELECIRIC CO Model:

'Pnneil 1-OGAB 1-OGABX

Elcm Orauing: 1-98032 1-98051 1-98052 Uiring Drawing: 1-95301

Paver Source: 1-T11A11 1-T1164 1-TOAD-2

un I Ldoun: F Relay Only: Y

Component 'Type: ENG. GEN 3500XU,4KV

ISO Drauingsl

Detailed Location: IN tHE CENTER OF THE ROON





DC Cook Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet1 of4

ID: 1-OME-150-AB ( Rev. 0) Class: 17. Engine-Generators
Description: AB EMERG DIESEL GENERATOR
Building: AUXILIARY Floor El.: 687.00 Room, Row/Col: AB EDG RM, IN

THE CENTER OF THE RM
Manufacturer, Model, Etc.: GENERAL ELECTRIC CO

SEISMIC CAPACITYVS DEMAND

1. Elevation where equipment receives seismic input
Elevation of seismic input below about 40'rom grade (grade = 608.00)

3. Equipment has fundamental frequency above about 8 Hz (est. frequency = 20.00)
4. Capacity based on: 1.00 Bounding Spectrum

Demand based on: 1.00 " Design Basis Ground Response Spectrum

687.00
Yes
Yes

0.800

G

LOG

0.090
0.50 LOG Hz

Capacity ..... Demand

33.00

Ca aci
Demand 1

Demand 2

C:IGIPtGIPLspectra.des
C:tGIPLPROJ0031 tspectra.des
C:LGIPIPROJ0031tspoctra.des

Record
Label Boundin Spectrum
BUILDINGGround EI.EVATION608 BROADEN N
BUILDINGGround ELEVATION608 BROADEN N

Does capacity exceed demand'

CAVEATS - BOUNDING SPECTRUM

'G/BSCaveat 1 - Earthquake Experience Equipment Class
EG/BS Caveat 2- Driver and Driven Component on Rigid Skid.
EG/BS Caveat 3- Base Vibration Isolation System Checked.
EG/BS Caveat 4 - Sufficient Slack and Flexibilityof Attached Lines.
EG/BS Caveat 5 - Adequate Anchorage
EG/BS Caveat 6 - Potential Chatter of Essential Relays Evaluated.
EG/BS Caveat 7 - No Other Concerns.

Yes
Yes
N/A
Yes
Yes
N/A
Yes

Is the intent of all the caveats met for Bounding Spectrum'



DC Cook Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
Glp Rev 2, Corrected, 2/14/92
Status: Yes
Sheet2of4

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

ANCHORAGE

1. The sizes and locations of anchors have been determined
2. Appropriate equipment characteristics have been determined (mass, CG, natural freq.,

damping, center of rotation).
3. The type of anchorage is covered by the GIP
4. The adequacy of the anchorage installation has been evaluated (weld quality and length, nuts

and washers, expansion anchor tightness, etc.)
5. Factors affecting anchorage capacity or margin of safety have been considered: 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
7. Factors affecting essential relays have been considered: gaps under the base, capacity

reduction for expansion anchors.
8. The base has adequate stiffness and the effect of prying action on anchors has been

considered.
9. The strength of the equipment base and the load path to the CG is adequate.
10. The adequacy of embedded steel, grout pads or large concrete pads have been evaluated.
11. The anchorage capacity exceeds the demand.

Yes
Yes

Yes
Yes

Yes

Yes
N/A

Yes

Yes
Yes
Yes

Are anchorage requirements met'P

INTERACTION EFFECTS

1. Soft targets are free from impact b nearby equipment or structures
2. If the equipment contains sensitive relays, it is free from all impact by nearby equipment or

structures.
3. Attached lines have adequate flexibility
4. Overhead equipment or distribution systems are not likely to collapse.
5. No other adverse concerns were found.

Is equipment free of interaction effects'

Yes
N/A

Yes
Yes
Yes

C L D

~Clggg~g

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.



DC Cook Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
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.: 587.00 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. Generatoranchoredbyeight1" anchors. Generatorshaftendanchoredbyfour1.75" 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-HE47-ABS 8 ABN.

Zap shot Wk. 2, Team 2, Disk 2, Picture 20 8 21.

Evaluated by: Date:

i(-~—
Attachment: Pictures



DC Cook Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 4 of 4

ID: 1-OME-1 50-AB ( Rev. 0 ) Class: 17. Engine-Generators
Description: AB EMERG DIESEL GENERATOR
Building: AUXILIARY Floor El.: 587.00

Manufacturer, Model, Etc.: GENERAL ELECTRIC CO

Room, Row/Col: AB EDG RM, IN
THE CENTER OF THE RM

AB Emerg Diesel Generator 1-AB-150-AB

AB Emerg Diesel Generator, 1-OME-150-AB

AB Emerg. Diesel Generator 1-OME-150-AB

AB Emerg. Diesel Generator, 1-OME-150-AB
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*12 CHP 5021.CCD.019
ATTACiQ&NT NO ~ 1
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Installat on dwg. / Rev.
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**12 CHP 5021.CCD.019
ATTACHKENT NO. 1

I Equipment No.-
Anchor type: re ~c r
Tightness established by:
Torque Mrench No.:
Tightness verified? 0 Yes

Equipment base flexible?

0 "Snug Fit" Q

8 No
ons ruc

0 Yes N No
ons

DWg NOe

'orque

Cal. Due Date:
Date:

1on

ruc 1on ARE

Bolt ZD

Caps "I/I/ CCATS I El 6

D W W & O'omments
AIU'T <Ec SEE roc're "

Anchor
len th

protruding
len th

Embedment

3~" 37>" rk

Bolt;ri
Concrete
condition

Edge
distance

ACC

ogeh'K1 b LE
gq q gg C9,~'II Q~Rt'

Xu rr4
6800 T &%DAN> EE~ T

~ <i~" 3" v"

Anchor +y~ y.
Anchor

an larit O 0

Thread Fees
engagement ~, I~

-
y„'I

Q'' Q O

76cE556p ccs58 cc d8 cfcEIch emcee

~z

Comments:

c
~

tAVerified by:
., Cert:. Inspector

I

Reviewed by:
Construct1on I MICHIGAN POWER

SITE DESIGN CONTROLLED
WORKING COPY

SEP 2 7 1995

( tat I ~+'AA~vl

Date:

Date:

Paga 2 of
Revision 3
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JOB ORDER NO.:

SHP 5050 NDE.008
ATTACHMENT NO. 1

ULTRASONIC TEST REPORT

REPORT DATE: / d" 3 REQUEST NO.

IDENTIFICATION

Unit
Component -OWN-/ &
Item AC+o S
Material .S.
Other

TEST DATA REMARKS

Test Unit/ S/N
Freq./Diameter
Reference Standard
Couplant/Batch No.

Vs"

Vs"

PERFORMED BY:

REVIEWED BY:

FORM NO. 12 SHP 5050 NDE.008-1

I.EVEI:M DATE: / P

I EVE I: ~ DATE:

Page 1 of 1
Revision 0



Equip Id: 2-OME-150-CD Train: 2 Equip Class: 17

D~<wing No ~ : 2-12002,,2-5151C, 2-5151D

tion: DIESEL GENERATION

System: DXESEL GENERATION, CONTROL & INSTRUMENTATXON

Equip Desc: CD EMERGENCY DIESEL GENERATOR

Building: AUXILXARY Room: CD EMERGENCY DIESEL GENERATOR ROOM

Elev: 587 'ort: S,R Notes:

Normal State: Desired State: 'ower Req'd:

Support System Drawing: 2-98033, 2-98051, 2-98052, 2-12002

Req'd Support Comp:

Safety Related Status: NUCLEAR SR Min/Opt: MXN

Alias No: Power Train: A

Comp Served: CD EMERGENCY DXESEL GENERATOR

MFR: GENERAL ELECTRXC CO.

2 SAs 2 DGCD 2 DGCDX

Elem. Drawing: 2-98033, 2-98051, 2-98052

Hiring Drawing: 2-95302
7

Power Source: 2-T21C3, 2-T21D8, 2-TDCD-2

Halkdown: F Relay Eval: Y

Comp Type: ENG. GEN-3500KW, 4KV

Iso Drawing:

Location: XN THE CENTER OF THE ROOM, 10 FEET NORTH OP THE MAXN
ENTRANCE DOOR



D.C. COOK Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet1 of14

ID: 2-OME-150-CD ( Rev. 0 ) Class: 17. Engine-Generators
Description: CD EMERGENCY DIESEL GENERATOR
Building: AUXILIARY

Manufacturer, Model, Etc.:

Floor El.: 587.00 Room, Row/Col: CD EMER DSL
GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF
THE MAINENTRANCE DOOR

SEISMIC CAPACITYVS DEMAND

1. Elevation where equipment receives seismic input
Elevation of seismic input below about 40'rom grade (grade = 608.00)

3. Equipment has fundamental frequency above about 8 Hz (est. frequency = )
Capacity based on: 1.00 Bounding Spectrum
Demand based on: 1.00 * Design Basis Ground Response Spectrum

587.00
Yes
SRT

0.800

LOG /
/

/
/

r/

r~
/r

0.090
0.50 LOG Hz

Capacity ..... Demand

33.00

'apacit

Demand 1

Demand 2

File
C:LGIPtGIPLs ectra.des
C:tGIPIPROJ0034ts ectra.des
C:tGIPtPROJ0034tspectra.des

Record
Label Boundin Spectrum
BUILDINGGround ELEVATION608 BROADEN N
BUILDINGGround ELEVATION608 BROADEN N

Does capacity exceed demand?



0

0



D.C. COOK Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

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

ID: 2-OME-150-CD ( Rev. 0) Class: 17. Engine-Generators
Description: CD EMERGENCY DIESEL GENERATOR
Building: AUXILIARY

Manufacturer, Model, Etc.:

Floor El.: 587.00 Room, Row/Col: CD EMER DSL .

GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF
THE MAINENTRANCE DOOR

CAVEATS - BOUNDING SPECTRUM

EG/BS Caveat 1 - Earthquake Experience Equipment Class
EG/BS Caveat 2 - Driver and Driven Component on Rigid Skid
EG/BS Caveat 3 - Base Vibration Isolation System Checked
EG/BS Caveat 4 - Sufficient Slack and Flexibili of Attached Lines
EG/BS Caveat 5 - Adequate Anchorage.
EG/BS Caveat 6 - Potential Chatter of Essential Relays Evaluated.
EG/BS Caveat 7- No Other Concerns.

Yes
Yes
N/A
Yes
Yes
NIA
Yes

Is the intent of all the caveats met for Bounding Spectrum'

ANCHORAGE

1. The sizes and locations of anchors have been determined
2. Appropriate equipment characteristics have been determined (mass, CG, natural freq.,

damping, center of rotation).
3. The type of anchorage is covered by the GIP
4. The adequacy of the anchorage installation has been evaluated (weld quality and length, nuts

arid washers, expansion anchor tightness, etc.)
5. Factors affecting anchorage capacity or margin of safety have been considered: embedment

length, anchor spacing, freewdge distance, concrete strength/condition, and concrete
cracking.

6. For bolted anchorages, any gaps under the base are less than 1/4
7. Factors affecting essential relays have been considered: gaps under the base, capacity

reduction for expansion anchors.
8. The base has adequate stiffness and the effect of prying action on anchors has been

considered.'.

The strength of the equipment base and the load path to the CG is adequate
10. The adequa of embedded steel, grout pads or large concrete pads have been evaluated.
11. The anchorage capacity exceeds the demand.

Are anchorage requirements met?

INTERACTION EFFECTS

Yes
Yes

Yes
Yes

Yes

Yes
N/A

Yes

Yes
Yes
Yes

1. Soft targets are free from impact by nearby equipment or structures.
2. If the equipment contains sensitive relays, it is free from all impact by nearby equipment or

structures.
3. Attached lines have adequate flexibility
4. Overhead equipment or distribution systems are not likely to collapse.
5. No other adverse concerns were found.

Is equipment free of interaction effects?

Yes
NIA

Yes
Yes



D.C. COOK Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

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

ID: 2-OME-150-CD ( Rev. 0 ) Class: 17. Engine-Generators
Description: CD EMERGENCY DIESEL GENERATOR
Building: AUXILIARY

Manufacturer, Model
~ Etc.:

Floor EI.: 587.00 Room, Row/Col: CD EMER DSL
GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF
THE MAINENTRANCE DOOR

S U SESMC LL D

~cbmgp~

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 0 2 for seismic qualification 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 corner, -36 from NW corner, and -37 from NE corner).

Evaluated by: Date:

9



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

Class: 17. Engine-GeneratorsID: 2-OME-150-CD ( Rev. 0 )
Description: CD EMERGENCY DIESEL GENERATOR
Building: AUXILIARY

Manufacturer, Model, Etc.:

Floor El.: 587.00 Room, Rov//Col: CD EMER DSL
GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF
THE MAINENTRANCE DOOR

D.C. COOK Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

PJCT~UQS

Figure 2: 2-OME-150-CD (Photo DG21.35)
Figure 3: 2-OME-150-CD (Photo DG21.36)

Figure 4: 2-OME-150-CD (Photo DG21.37)
Figure1: 2-OME-150-CD (Photo DG21.34)



D.C. COOK Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

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

ID: 2-OME-150-CD ( Rev. 0 ) Class: 17. Engine-Generators
Description: CD EMERGENCY DIESEL GENERATOR
Building: AUXILIARY

Manufacturer, Model, Etc.:

ANCHOR Report

~Ea t~e
Response Spectrum: SSE

Frequency: GIP - Rigid

Percent Damping: GIP - 5.00

Spectral Values:

Floor El.: 587.00 Room, Row/Col: CD EMER DSL
GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF
THE MAINENTRANCE DOOR

Direction.
North - South
East - West
Vertical

Acceleration (g's)
0.38
0.38
0.25

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

Combination Criteria: SRSS

Wejg+g

'umberof Weights: 1

No Weight
1 10000.00 50.500 85.400 51.250

alee
Number of External Forces: 0

Number of External Moments: 0

~li wattg~

hach@.'umber

of Anchor types: 2

Tension Shear
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ID: 2-OME-150-CD ( Rev. 0) Class: 17. Engine-Generators
Description: CD EMERGENCY DIESEL GENERATOR
Building: AUXILIARY

Manufacturer, Model, Etc.:

Floor El.: 587.00 Room, Row/Col: CD EMER DSL
GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF
THE MAINENTRANCE DOOR

Ultimate Ultimate Inter Inter Saf
Dia Manufact Product Tension Shear Coeff Coeff Fact

1-3/8

Other

Other

Cast In
Place (A-

307)
Cast In

Place (A-
307)

26690.00 13350.00

50400.00 25250.00

1.00

1.00

0.30

0.30

1.00

1.00

Ultimate Stress: 3500.00 psi.

Reduction Factor: 0.85

~WI

Allowable Stress: 30600 psi.

~ance

Number of Surfaces: 2
Surface Orientation

No

Direction
Comp

0.000
0.000

Direction
Comp

0.000
0.000

Direction
Comp

Nz
1.000
1.000

Anchor Pattern for Surface ff. 1
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ID: 2-OME-150-CD ( Rev. 0) Class: 17. Engine-Generators
Description: CD EMERGENCY DIESEL GENERATOR
Building: AUXILIARY

Manufacturer, Model, Etc.:

Floor EI.: 587.00 Room, Row/Col: CD EMER DSL
GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF
THE MAINENTRANCE DOOR

Anchor Pattern for Surface //2

Legend for Anchor Patterns
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ID: 2-OME-150-CD ( Rev. 0) Class: 17. Engine-Generators
Description: CD EMERGENCY DIESEL GENERATOR
Building: AUXILIARY

Manufacturer, Model, Etc.:

Floor El.: 587.00 Room, Row/Col: CD EMER DSL
GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF
THE MAINENTRANCE DOOR

Anchor Bolts

.'oncreteLines '.

Concrete Points .

Weld Lines .

mmmm

geoJHefXK

'umber

of Anchors: 12

10

12

Anch
Id Coord

98.700
93.200
93.200 ~

98.700
2.300
8.060
8.060
2.300

30.750
30.750
70.250
70.250

Coord
76.750
76.750

129.250
129.250
129.250
129.250
76.750
76.750
10.000
22.000
10.000
22.000

Coord
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
8.500
8.500
8.500
8.500

Surf
Id

ttt of elements per line: 5

Number of Concrete Lines: 4

sta~ stan s~art End End End sf Line
X-Coord

5.000
96.000
35.500

Y-Coord
39.360
39.360
0.000

Z-Coord
0.000
0.000
8 500

X-Coo rd
5.000

96.000
35 500

Y-Coo rd
131.360
131.360
32.000

Z-Coord id
0.000 1

0.000 1

8.500 2

Width
10.000
10.000
30.000
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ID: 2-OME-150-CD ( Rev. 0 ) Class: 17. Engine-Generators
Description: CD EMERGENCY DIESEL GENERATOR
Building: AUXILIARY

Manufacturer, Model, Etc.:

Floor El.: 587.00 Room, Row/Col: CD EMER DSL
GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF
THE MAINENTRANCE DOOR

4 65.500 0.000 8.500 65.500 32.000 8.500 2 30.000

Number of Concrete Points: 0

¹ of elements per line: 5

Number of Weld Lines: 0

Dete a
' educti F

Reduction Factor Input for Anchor ¹ 1

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: 8.75 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 ¹ 2

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: 3.70 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 ¹ 3

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: 3.70 in.
Crack Size: 0.000 in.

ssential Relays in Cabinet: No
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ID; 2-OME-1 50-CD ( Rev. 0 ) Class: 17. Engine-Generators
Description: CD EMERGENCY DIESEL GENERATOR
Building: AUXILIARY

Manufacturer, Model, Etc.:

Floor El.: 587.00 Room, Row/Col: CD EMER DSL
GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF
THE MAINENTRANCE DOOR

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

Reduction Factor Input for Anchor ¹ 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-Edge1: 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 ¹ 5

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: 8.75 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 ¹ 6

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: 3.70 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 ¹ 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: 3.70 in.
Crack Size: 0.000 in.
Essential Relays in Cabinet: No

dequate Equipment Base Strength and Structural Load Path: Yes
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ID: 2-OME-1 50-CD ( Rev. 0 ) Class: 17. Engine-Generators
Description: CD EMERGENCY DIESEL GENERATOR
Building: AUXILIARY

Manufacturer, Model, Etc.'.

Floor El.: 687.00 Room, Row/Col: CD EMER DSL
GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF
THE MAINENTRANCE DOOR

Embedment Steel and Pads Adequately Installed: Yes

Reduction Factor Input for Anchor ¹ 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: 8.75 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 ¹ 9

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: 8.75 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 ¹ 10

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: 8.76 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 ¹ 11

Adequately Installed: Yes
Embedment Length: (64.50 in. Min Reqd. to achieve full capacity):=13.75 in.
Gap at Threaded Anchor: 0.00 in.
Edge Distance - Edge 1: 8.75 in.
Crack Size: 0.000 in.
Essential Relays in Cabinet: No
Adequate Equipment Base Strength and Structural Load Path: Yes
=mbedment Steel and Pads Adequately Installed: Yes
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ID: 2-OME-1 50-CD ( Rev. 0 ) Class: 17. Engine-Generators
Description: CD EMERGENCY DIESEL GENERATOR
Building: AUXILIARY

Manufacturer, Model, Etc.:

Floor EI.: 587.00 Room, Row/Col: CD EMER DSL
GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF
THE MAINENTRANCE DOOR

Reduction Factor Input for Anchor ¹ 12

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: 8.75 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 Factors Data Current: Yes

No
Anc Paii/

Vail
Paltr/
Vallr RT RN RL RG RS RE RF RC RR RP RB RM

7

1 20671.79
13350.00

0.00
0.00
0.00
0.00

1 20671.79
13350.00

1 20907.90
13350.00

0.00
0.00
0.00
0.00

1 20907.90

N/A 1.00 1.00
N/A 1.00 1.00
N/A 1.00 1.00
NIA 1.00 1.00
N/A
N/A
N/A

1.00 1.00
1.00 1.00
1.00 1.00

N/A 1.00 1.00
1.00 1.00N/A

N/A 1.00 1.00

N/A 1.00 1.00
N/A 1.00 1.00
N/A 1.00 1.00
NIA 1.00 1.00
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
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00

0.77 1.00
1.00 1.00
0.77
1.00
0.77
1.00
0.77 1.00
1.00 1.00
0.78 1.00
1.00 1.00
0.78
1.00
0.78
1.00
0.78 1.00

1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.M
1.00 1.00

1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.M 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00
1.00

13350.00
2 39829.26

N/A
N/A

1.00 1.00
1.00 1.00

1.00 1.00
1.00 1.00

1.00 1.00
0.88 0.90

1.00 1.00
1.00 1.00

1.00 1.00
1.M 1.00

1.00
1.00

1.00
1.00

10

12

13395.02
2 39829.26

13395.02
2 39829.26

13395.02
2 39829.26

13395.02

NIA 1.00 1.00
N/A 1.00 1.00
N/A 1.00 1.00

NIA 1.00 1.00
NIA 1.00 1.00
NIA 1.00 1.00
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
1.00 1.00
1.00 1.00

1.00 0.53
0.88 0.90
1.00 0.53
0.88 0.90
1.00 0.53
0.88 0.90
1.00 0.53

1.M 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00

1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00

1.00
'i.oo

1.00
1.00
1.00
1.00

1.00
1.00

1.00
1.00
1.00
1.00

N/A = Not Applicable
Pall = Allowable Pull without Reduced Inspection
Vali
Pallr

= Allowable Shear without Reduced Inspection
= Allowable Pull with Reduced Inspection



0
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ID: 2-OME-1 50-CD ( Rev. 0 ) Class: 17. Engine-Generators
Description: CD EMERGENCY DIESEL GENERATOR
Building: AUXILIARY

Manufacturer, Model, Etc.:

Floor El.: 587.00 Room, Row/Col: CD EMER DSI
GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF
THE MAINENTRANCE DOOR

Vallr = Allowable Shear with Reduced Inspection
= Outlier
= 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

= 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

SI u

Analysis Performed: Yes

Type of Analysis: Regular

Spectral Accelerations (G's)
No

10

12
13
14
15

17

N-S
0.375

-0.375
-0.375
0.375
0.375

-0.375
0.375

-0.375
0.150

-0.150
0.150

-0.150
-0.160
0.150
0.150

-0.150
0.150

E-W
0.150

-0.150
0.150

-0.150
-0.150
0.150
0.160

-0.150
0.375

-0.375
-0.375
0.375
0.375

-0.375
0.375

-0.375
0.150

Vertical
0.100

-0.100
0.100

-0.100
0.100

-0.100
-0.100
0.100
0.100

-0.100
0.100

-0.100
0.100

-0.100
-0.100
0.100
0.250

Safety Factor
49.387
66 437
49.196
66.700
36.848
79.872
80.174
36.703
84.089
84.919
41.166

124.223
84.082
85.264

124.223
41 142
57.447
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ID: 2-OME-1 50-CD ( Rev. 0 ) Class: 17. Engine-Generators
Description: CD EMERGENCY DIESEL GENERATOR
Building: AUXILIARY

Manufacturer, Model, Etc.:

Floor El.: 587.00 Room, Row/Col: CD EMER DSL
GEN RM - IN THE CENTER OF
THE ROOM, 10 FEET NORTH OF
THE MAINENTRANCE DOOR

18
19
20

22
23
24

-0.150
0.150

-0.150
-0.150
0.150
0.150

-0.150

-0.150
0.150

-0.150
0.150

-0.150
-0.150
0.150

-0.250
-0.250
0.250
0.250

-0.250
0.250

-0.250

2091.746
735.385
37.892
57.220

2091.804
38.041

735.242

Minimum Safety Factor: 36.703

The Anchorage Capacity is 36.703 times greater than the Demand
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SUBJ~ ENGINE ON FOUNDATION-

TYPF

CAL BY

G. No.

GROUP
I

Sheet ~> of~> She.

z
0

CONCLUSIONS<

POUNDATXON BOLT F S ~ 2 4' P >4 ) j F

THXS SAFETY FACTOR IS DUE TO THE PREIOAD ON

THE FOUNDATION BOLT AND OCCURS ON THE LOWER PART

OF THE 3-PIECE BOLT, FRXCTXON BETWEEN THE ENGINE

AND FOUNDATION ALIDW NO SHEAR OR BENDING IN THE

BOLTSE SO THE PRETENSIONS BEING CONSIDERABLY

GREATER THAN TZNSIXZ IOADS CAUSED BX ENGINE ROCKING,

IS THE GOVERNING FACTOR.

0v XI ENGINE MOUNTING FLANOES: R.S. - «.23 (P.Z6)

FREQUENCIES:
k

A) ENGZNE ROCKZNG: F 3 9:('PS ((')
THXB IS VERY CONSERVATIVE BECAUSE XT IS

BASED ON FOUNDATXON BOLT EIDNGATION AND THE

PKDENSION SHOULD ALMW NONE ~

B) VERTLCAL -' . ~ 44 CPScr'p v3
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Componene Po. 2-086- ISO-~ Claia ~l

Any pazpicular area che Seismic Roviev Team should pay extra actontion cot
Yes ~ No (If yea, check icema that apply. )

Anchor Type
Anchor Diameter /
Anchor Spacing ~
Anchor Number
Anchor Embedment
Anchor Edge Distance~
Anchor Gap
'Anchor Thread Engagement
Anchor Grip
Anchor Angularity
Concrete Crack

/wG~A

Others (describe briefly)

IE chere ia concern. for Design Basis Discrepancy, circle the applicable
itom and explain.

l.
2.
3.

Hardvare maintenance Type Discrepancy
Drawing UpWt~ Type Discrepancy
Significant Operability/Dosign Basis Discrepancy
Others

Condition:
k) ORB

Actions Taken:

Proparad By T. Dato 1-~-'V ~
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«1Z CHP >Ox l. CCD. O 1 g
ATTACHMZHT No.

~g No.: /2-Z4C8 — l3
Dwg No.: /Z-30T5A, —g

0 Torque
Cal. Due Date:

Date:
ons r c zo

Equipment No.:
Anchor type: UD A CHEART PF—~~ Dia:
Tightness established by: 0 "Snug Fit
Torque Wrench No.: QA

Tightness verified? 0 Yes 8, No

Equipment base flexible? 0 Yes 8- No 7
ons uc

P YSICAL CHARACT RUSTIC

Date:
ARE

Bolt ZD

Gaps

Anchor
len th

/Arpa7 eRMJ

5

-Cu'AGL
-. - bV

S -5" S-4

CE.SS B

s-("

H'omments
pv A c oPQ

„Pc. R. 'Dw&.
~ ~ + ~ -"/z-Zo~:A,

Protruding
len th

Embedment
/I

5 - I/g
II

5 -I—
/Cn

3/l g II
S-Ig 6 -ling g-2.

13 ll

/II I ~l I 3
ll

S- I~( 5-l~ S-lg,

Boltri
Concrete
condition

Edge
distance

ll
Z zg

V '~e"

I'llZ~/b
5"
/&

I/
2 /)(

ly/I

I(. 2/&

gk CK

Anchor
s acin

~ Il
5 cg

p /I
5 ~ IIS-B /3"Z'~ /3 II gll

S ~~ S~

Anchor
an larit

Thread
engagement

Ol( old oh OK

0"
0''V

oK.

Comments: W A C. AC.Q H F:C.OOR C AT'I&6- WA

A,. H RS PRF-SP.=& ~,

Verified by:
Qual. /Cert. Xnspector

I

Reviewed by: T
Construction

INDIANA
ESIGN CONTROLLCD

WORKING COPY

SEP 08 1998

Date:

Date: I->- J~

I.CRK ~ '~~ age 2 of 3
gvi<IoA
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DEt'ARTMEt'GHTROLLED Du CUt4tNT

COPY NO.

12 SHP 5050 NDE-008
ATTACHMENT NO- 1

ULTRASONIC TEST REPORT

JOB ORDER NO ~ : REPORT DATE: REQUEST NO. (Q ) Q

IDENTIFICATION

Unit
Component - pr E,. 0 -C
Item
Material C. &
Other

TECHNI UE

Test Unit/ S/N k.
Freq./Diameter
Reference Standard
Couplant/Batch No.

S
S

TEST DATA REMARKS

c-S-

Qvc ~I

'/z

PERFORMED BY:

REVIEWED BY:

(

FORM NO. 12 SHP 5050 NDE. 008-1

LEVEL: ~ DATE:

Page 1 of 1
Revision 1



Uatabase: K:SSEL2C. DBF

Equip Xd: 2-All Train: NA Equip Class: 20

Drawing No.: NONE

~

~
~

nction:

System: EQUIPMENT CONTROL AND XNDXCATXON STATXONS

Equip Desc: AUXXLIARYRELAY PANEL All
Building: AUXXLIARY Room: CONTROL ROOM

Elev: 633 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:

Comp Served:

MFR

Power Train:

Model:

Elem. Drawing:

Wiring Drawing: 2-92071

Power Source:

Walkdown: F Relay,Eval: N

Comp Type: INSTRUMENT/RELAY RACK

Xso Drawing:

Location: XN THE NORTHEAST CORNER OF THE ROOM
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D. C. Cook Unit 2
Screening Evaluation Worksheet (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
'Sheet 1 of 8

ID: 2-A11 Rev. 0
Descri tion: AUXILIARYRELAYPANEL A11

Class: 20. Instrumentation and Control Panels and Cabinets

Building: AUXILIARY

Manufacturer, Model, Etc.:

Floor El.: 633.00 Room, Row/Col:.CONTROL
ROOM - IN THE NORTHEAST
CORNER OF THE ROOM

SEISMIC CAPACITYVS DEMAND

Elevation where e ui ment receives seismic in ut
Elevation of seismic in ut below about 40'rom rade rade = 608.00
E ui menthasfundamental fre uenc above about8Hz est.fre uenc =11.00
Ca acit based on: 1.00'Boundin S eclrum
Demand based on: 1.00 * Desi n Basis Ground Res onse S ectrum

633.00
Yes
Yes

0.850

LIN

0.000
1.00 LOG Hz

Capacity ..... Demand

33.00

Ca
ac'emand

1

Demand 2

File
H:tGIPLGIPts ectra.des
H:$GIPIPROJ0059ts tra.des
H:LGIPIPROJ0059ts tra.des

Record
Label Boundin S trum
BUILDINGGrounds ectrum ELEVATION BROADEN
BUILDINGGround S ectrum ELEVATION BROADEN

Does capacity exceed demand? Yes





D. G. Gook Unit 2
Screening Evaluation Worksheet (SEWS)

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

ID: 2-A11 Rev. 0
Descri tion: AUXILIARYRELAYPANEL A11

Class: 20. Instrumentation and Control Panels and Cabinets

Building: AUXILIARY

Manufacturer, Model, Etc.:

Floor El.: 633.00 Room, Row/Col: CONTROL
ROOM - IN THE NORTHEAST
CORNER OF THE ROOM

CAVEATS - BOUNDING SPECTRUM

l&C/BS Caveat 1 - Earth uake Ex erience E ui ment Class
l&C/BS Caveat 2- Com uters and Pro rammable Controllers Evaluated Se aratel
l&C/BS Caveat 3 - Stri Chart Recorders Evaluated.
l8 C/BS Caveat 4 - Structural Ade uate.
l&C/BS Caveat 5 - Ad acent Cabinets or Panels Bolted To ether
I8,C/BS Caveat 6 - Drawers or E ui ment on Slides Restrained
18C/BS Caveat 7- Doors Secured.
l&C/BS Caveat 8 - Sufficient Slack and Flexibilit of Attached Lines.
l8 C/BS Caveat 9 - Ade uate Anchora e.
l8C/BS Caveat 10 - Potential Chatter of Essential Rela s Evaluated.
I&C/BS Caveat 11 - No Other Concerns.

Is the intent of all the caveats met for Bounding Spectrum'

Yes
N/A
N/A
Yes
Yes
N/A
Yes
Yes
Yes
Yes
Yes

Yes

ANCHORAGE

1. The sizes and locations of anchors have been determined
2. Appropriate equipment characteristics have been determined (mass, CG, natural freq.,

dam in ~ center of rotation .

3. The t e of anchora e is covered b the GIP
4. The adequacy of the anchorage installation has been evaluated (weld quality and length,

nuts and washers, ex ansion anchor ti htness, etc.
5. Factors affecting anchorage capacity or margin of safety have been considered:

embedment length, anchor spacing, free-edge distance, concrete strength/condition,-and
concrete crackin .

6. For bolted anchora es, an a s under the base are less than 1/4
7. Factors affecting essential relays have been considered: gaps under the base, capacity

reduction for ex ansion anchors.
8. The base has adequate stiffness and the effect of prying action on anchors has been

considered.
9. Thestren thofthee ui mentbaseandtheload athtotheCGisade uate.
10. The ade uac of embedded steel, rout ads or lar e concrete ads have been evaluated.
11. The anchora e ca acit exceeds the demand.

Yes
Yes

Yes
Yes

Yes

N/A
Yes

Yes

Yes
Yes
Yes

Are anchorage requirements met?

INTERACTION EFFECTS

1. Soft ta etsare free fromim act b nearb e ui mentorstructures
2. If the equipment contains sensitive relays, it is free from all impact by nearby equipment or

structures.
3. Attached lines have ade uate flexibilit
4. Overhead e ui ment or distribution s stems are not likel to colla se.
5. No other adverse concerns were found.

ls equipment free of interaction effects?

Yes

Yes
Yes

Yes
Yes
Yes

Yes



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

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 3 of 8

ID: 2-A11 Rev. 0
Descri tion: AUXILIARYRELAYPANEL A11

Class: 20. Instrumentation and Control Panels and Cabinets

Building: AUXILIARY

Manufacturer, Model, Etc.:

Floor El.: 633.00 Room, Row/Col: CONTROL
ROOM - IN THE NORTHEAST
CORNER OF THE ROOM

IS EQUIPMENT SEISMICALLYADEQUATE? Yes

COMMENTS

Date: 11/1/93
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 Frequencies Determined
by ln-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 8'all x 2'eep 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 wilt 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 plate 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
Status: Yes
Sheet 4 of 8

ID: 2-A11 Rev. 0
Descri tion: AUXILIARYRELAYPANEL A11

Room, Row/Col: CONTROL
ROOM - IN THE NORTHEAST
CORNER OF THE ROOM

Floor El.: 633.00Building: AUXILIARY

Manufacturer, Model, Etc.:

Class: 20. Instrumentation and Control Panels and Cabinets

Evaluated by: Date:

Attachment: ANCHOR Report





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

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 5 of 8

ID: 2-A11 Rev. 0
Descri tion: AUXILIARYRELAYPANEL A11

Class: 20. Instrumentation and Control Panels and Cabinets

Building: AUXILIARY

Manufacturer, Model, Etc

ANCHOR Report

Floor El.: 633.00 Room, Row/Col: CONTROL
ROOM - IN THE NORTHEAST
CORNER OF THE ROOM

Response Spectrum: Instructure Realistic
Frequency: User - 11.00
Percent Damping: User- 5.00

S ectral Values:
Direction Acceleration 's

North - South 0.314
East - West
Vertical

0.314
0.183

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

~eicehts:
Number of Weights: 1

No Wei ht
1 3000.00 60.000 0.000 50.000

Forces:
Number of External Forces: 0

Moments:
Number of External Moments: 0

Allowables:
Anchor:
Number of Anchor types: 1

Tension Shear

Dia Manufact Product
Ultimate
Tension

Ultimate
Shear

Inter
Coeff

Inter Saf
Coeff Fact

3/8 Hilti Kwik-Bolt
N

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.



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

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 6 of 8

ID:2-A11 Rev. 0
Descri tion: AUXILIARYRELAYPANEL A11

Class: 20. Instrumentation and Control Panels and Cabinets

Building: AUXILIARY

Manufacturer, Model, Etc.:

Floor El.: 633.00 Room, Row/Col: CONTROL
ROOM - IN THE NORTHEAST
CORNER OF THE ROOM

Surfaces:
Number of Surfaces: 1

Surface Orientation
Direction

Com
No

0.000

Direction
Com

0.000

Direction
Com

1.000

Anchor Pattern for Surface ¹1

gY

Legend for Anchor Patterns

Anchor Bolts:

Concrete Vines: ~Ppgy(Peg!P

Concrete Points: ~5m+
Weio uncs: ~5~5

~Geomer
Anchor:
Number of Anchors: 0

Concrete Lines:
¹ of elements per line: 1





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

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 7 of 8

ID: 2-A11 Rev. 0
Descri lion: AUXILIARYRELAYPANEL A11

Class: 20. Instrumentation and Control Panels and Cabinets

Building: AUXILIARY

Manufacturer, Model, Etc.:

Floor El.: 633.00 Room, Row/Col: CONTROL
ROOM - IN THE NORTHEAST
CORNER OF THE ROOM

Number of Concrete Lines: 0

Concrete Points:
Number of Concrete Points: 6

No Coord
19.000
47.000
75.000

103.000
2.000

118.000

Y
Coord

2.000
2.000
2.000
2.00Q

22.000
22.000

Coord
0.000
0.000
0.000
0.000
0.000
0.000

Surf
Id

Conc-Pt
Area
9.000
9.000
9.000
9.000
9.000
9.000

Weld Lines:
¹ of elements per line: 1

Number of Weld Lines: 6

No
Start

X-Coo rd
19.000
47.000
75.000

103.000
2.000

118.000

Start
Y-Coord

2.000
2.000
2.000
2.000

22.000
22.000

Staa
Z-Coord

0.000
0.000
0.000
0.000
0.000
0.000

X-Coord
20.500
48.500
76.500

104.500
3.500

119.500

End
Y-Coord

2.000
2.000
2.000
2.000

22.000
22.000

Z-Coo rd
0.000
0.000
0.000
0.000
0.000
0.000

St
Id

Line
Width

0.125
0.125
0.125
0.125
0.125
0.125

Determination of Reduction Factors:

Reduction Factors Data Current: Yes

Anal sis Results:
Analysis Performed: Yes

T eofAnal sis:Re ular
S ectral Accelerations G's

No N-S
0.314

-0.314
-Q.314
0.314
0.314

-0.314

E-W
0.125

-0.125
0.125

-0.125
-0.125
0.125

Vertical
0.073

-0.073
0.073

-0.073
0.073

-0.073

Safet Factor
13.973
8.111

13.973
8.111
8.500

18.535

-0.314 -0.125 0.073 '8.500
7 0.314 0.125 -0.073 18.535
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D. C. Cook Unit 2

Screening Evaluation Worksheet (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 8 of 8

IO: 2-A11 Rev. 0
Descri tion: AUXILIARYRELAYPANEL A11

Class: 20. Instrumentation and Control Panels and Cabinets

Building: AUXILIARY

Manufacturer, Model, Etc.:

Floor EI.: 633.00 Room, Row/Col: CONTROL
ROOM - IN THE NORTHEAST
CORNER OF THE ROOM

10

12
13
14
15
16
17
18
19
20
21

22
23
24

0.125
-0.125
0.125

-0.125
-0.125
0.125
0.125

-0.125
0.125

-0.125
0.125

-0.125
-0.125
0.125
0.125

-0.125

0.314
-0.314
-0.314
0.314
0.314

-0.314
0.314

-0.314
0.125

-0.125
0.125

-0.125
0.125

-0.125
-0.125
0.125

0.073
-0.073
0.073

-0.073
0.073

-0.073
-0.073
0.073
0.183

-0.183
-0.183
0.183
0.183

-0.183
0.183

-0.183

7.505
3.290
3.352
8.921
7.505
3.290
8.921
3.352

12.626
7.842

37.028
8.816

12.626
7.842
8.816

36.553

Minimum Safety Factor: 3.290

The anchorage can withstand 3.290 times greater seismic demand
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""~4 <Ha'021.CCD oa9
ATTACHMENT NO. a

Equipment No.:
Embedded Steel Dwg. No.:

CHOR INS CTIO

H S ICAL CHARACTERIS C

.: 2~22 eV—

Weld ID
T e

Size
Len th
Cracks

WJ WZ
I I

y// g I/

0

W3 W< WS
I TAcK. I
/II'

3/'l

W7'z"

Y
No

Weld e Codes
1 = Fillet
2 = Plug/Slot
3 Groove

Lack of
Penetration
Porosity

o o o 0

Ye
No

Yes
No

W I IS WELD Pb oN 1=OUR S(DE.S,
W Q Y8" L/hrQE.R CV1
W 3 +8 ClhJC)BQCL/ 7
W 4. /4 LrNDCR Cu T

'/4. UIVO E:P, CU t.

4v Cg /4 UMDL=RCV
T'8

/4 UADER cvT
II

3
Ia 8

I2

Q HOLW WIt-H WASHSR5

RMBE.@DE 0
~ C

I

4l X 3 X~ PING LI:-

3 HAGI,

0

a WI

SEc.TIo~ e E'aYAIL-I S E.c-~101 C C.

Equipment base flexible: Cl Yes E No
ons ruc son re

Reviewed by:

Verified by:
ua . er . npsec or Irrl)IANAFiIICHIGAN PO'V/FTI

SITE OCSIOrr Cotr TIIOLLt.o
V/OII~Ir G COI V

SEP 2 l 1993

ons ruc son c or evzew ngzneer
Date:

Date: 5 +

page 3 of
Revision





ATTACHMENT3 TO AEP:NRC:1040E

SAMPLE SEWS, ANCHORAGE CALCULATIONS,AND
ANCHORAGE INSPECTION DOCUMENTATION

FOR TANKS Ec HEAT EXCHANGERS EVALUATED
FOR USI A-46 THAT ARE NOT COVERED BY THE

PROCEDURES IN SECTION 7 OF THE GIP
RAI ITEM 5



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 RAI. The following examples are included:

lass

21

1- T-113-AB1
1-HE-13

21

21

21

1- -34-
1-'I'K-11
1-'1 K-37

21

21

21

2- -11
2- -3
2- -134- D



Equip ID: 1-QT-113.-AB1

" wing No.: 1-5151A

tion: EMERG DXESEL

Train: 1 Equip Class:0

System: DIESEL LUBE OXL

Equip Desc: AB EMERG DIESEL PULL PLOW LUBE OIL STRAINER 1

Building: AUXILIARY Room: AB EMERG DXESEL LUBE OXL PXT

Elev: 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 OXL STRAXNER 1

MPR: NUGENT

1' 1554-4L3B

P l
Elem. Drawing: N/A

Wiring Drawing: N/A

Power Source: N/A

Walkdown: A Relay Eval

; Comp Type: STRAINER

Xso Drawing:

Location:





DC Cook Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet1 of11

ID;,1-QT-113-AB1 ( Rev. 0 ) Class: 0. Other
Descnption: 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 1554PL3B

SEISMIC CAPACITYVS DEMAND

1. Elevation where equipment receives seismic input
Elevation of seismic input below about 40'rom grade (grade = 608.00)
Equipment has fundamental frequency above about 8 Hz (est. frequency = 8.00)
Capacity based on: Judgment

5. Demand based on: 1.00 'ealistic Mean-Centered Floor Response Spectra

587.00
N/A
N/A

Ca acit
Demand 1

Demand 2

File

C:LGIPtPROJ0031tspectra.des
C:<GIPIPROJ0031'Lspectra.des

Record

BUILDING uxilia ELEVATION587 BROADEN N
BUILDING uxilia ELEVATION5S7 BROADEN N

Does capacity exceed demand'

ANCHORAGE

2. Appropriate equipment characteristics have been determined (mass, CG, natural fretful.,
damping, center of rotation).

3. Thh pe of anchorage is coveredb the GIP.
4. The adequacy of the anchorage installation has been evaluated (weld quality and length, nuts

and washers, expansion anchor tightness, etc.)
5. Factors affecting anchorage capacity or margin of safety have been considered: 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.
7. Factors affecting essential relays have been considered: gaps under the base, capacity

reduction for expansion anchors.
8. The base has adequate stiffness and the effect of prying action on anchors has been

considered.
9. The strength of the equipment base and the load path to the CG is adequate.
10. The adequac of embedded steel, grout pads or large concrete pads have been evaluated.
11. The anchorage capacity exceeds the demand.

Yes

Yes
Yes

Yes

Yes
N/A

Yes

Yes
Yes
Yes

Are anchorage requirements met?



DC Cook Unit1
SCREENING EVALUATIONWORK SHEET (SEWS) ~

GIP Rev 2, Corrected, 2/14/92
Status: Yes
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.: 579.00 Room, Row/Col: AB EDG LUBE
OIL PIT.

Manufacturer, Model, Etc.: NUGENT 1554PL3B

INTERACTION EFFECTS

1. Soft targets are free from impact by nearby equipment or structures
2. If the equipment contains sensitive relays, it is free from all impact by nearby equipment or

structures.
3. Attached lines have adequate flexibili .

4. Overhead equipment or distribution systems are not likely to collapse.
5. No other adverse conce'ms were found.

Yes
N/A

Yes
Yes
Yes

Is equipment free of interaction effects'

SRT: Tom Huang (AEP) and George Gary Thomas (S&A) on 10/6/93

REF: 1. Anchor Inspection Data Sheets: Anchorage Arrangement Sketches and Physical Characteristics Data
Sheet, Certified 6//6/92 for both 1-QT-113-AB1 and 1-QT-113-AB2.
2. Dwg 0 10-089
3. Worthington Co. Full Flow Oil Lube Strainer Calculation, 8/26/74.

MFG: NUGENT, WM W8Co -1554M-L3B-DN-100

Seismic Capacity vs Demand: The Bounding Spectrum does not apply for Class 0 items. This component is
seismically rugged based on SRTIudgement and inspection, and anchor analysis.

Anchorage:
Supported on 4 angle legs. Each leg is anchored by one 1/2" J bolt 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 17305, 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-bo! ts.

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

SCREENING EVALUA'TIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
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 1554AL3B

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: c=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, Wk1, Tm 2, Disk 1, Picture 45

Evaluated by: Date:

Attachment: Pictures
Attachment: ANCHOR Report
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DC Cook Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 4 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 EOG LUBE
OIL PIT,

Manufacturer, Model, Etc.: NUGENT 1554<L3B

P~CI BKR

AB Emerg Diesel Full Flow Lube Oll Strainer 1, 1-QT-
113-ABI



DC Cook Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
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 1554-4L3B

ANCHOR Report

gy~gi~g
'esponseSpectrum: Instructure Realistic

Frequency: User - 8.00
Percent Damping: User - 5.00

Spectral Values:
Direction
North - South
East - West
Vertical

Acceleration (g's)
0.32
0.32
0.17

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

Nciahtm
Number of Weights: 2

No Weight
1730.00
1730.00

22.875
-22.875

0.000
1.000

33.000
33.000

EQKQR
Number of External Forces: 2

No Fx Fy Fz
1.23E+002
3.31E+002

1.23E+002 7.03E+002
4.02E+002 6.24E+002

0.000
0.000

12.000
-12.000

24.000
24.000

%@arnis
'umberof External Moments: 2

Mx
1 8.64E+003 -1.86E+004
2 3.98E+003 -8.52E+002

6.86E+003
2.54E+003

hlhMrat~
haabuc'umber

of Anchor types: 1



DC Cook Unit 1

SCREENING EYALUATIONWORK SHEET (SEWS)
GlP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 6 of 11

ID: 1-QT-113-AB1 ( Rev, 0) Class: 0. Other
Description: AB EMERG DIESEL FULL FLONlLUBE OIL STRAINER 1

Building: AUXILIARY Floor El.: 579.00 Room, Row/Col: AB EDG LUBE
OIL PIT,

Manufacturer, Model, Etc.: NUGENT 1554<L3B

Ultimate Ultimate
Tension

Inter
Shear
Inter Saf

No. Dia
1 1/2

Manufact
Other

Product
J-Bolt (90

deg)

CoeffShearTension
6660.00 3330.00 1.00

Coeff Fact
0.30 1.00

Qaac&c
'ltimateStress: 3500.00 psi.

Reduction Factor: 0.85

~i
Allowable Stress: 30600 psi.

Qi~g~
Number of Surfaces: 1

Surface Orientation
Direction

Comp
Nx
0.000

Direction
Comp

Ny
0.000

Direction
Comp

1.000

Anchor Pattern for Surface ¹ 1

Legend for Anchor Patterns



DC Cook Unit 1

SCREENING EVALUATIONWORK 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: mmmm
Concrete Lines: ~mt//+
Concrete Points

.'eld

Lines

.'ux;

hrzhac.'umber
of Anchors: 8

No
Anch

Id Coord
-30.719
-16.531
-30.719
-16.531
30.719
16.531
30.719
16.531

Coord
-7.260
-7.250
7.250
7.250

-7.250
-7.250
7.250
7.250

Coord
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Surf
Id

0 of elements per line: 4
Number of Concrete Lines: 0

Number of Concrete Points: 8

No Coord
-30.719
-16.531
-30.719
-16.531
30.719
16.531
30.719
16.531

Coord
-7.250
-7.250
7.250
7.250

-7.250
-7.250
7.250
7.260

Coord
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Surf
Id

Conc-Pt
Area
4.000
4.000
4.000
4.000
4.000
4.000
4.000
4.000



DC Cook Unit 1

SCREENING EVALUATIONWORK SHEET (SEvVS)
GIP Rev 2, Corrected, 2/14/92
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.: 579.00 Room, Row/Col: AB EDG LUBE
OIL PIT,

Manufacturer, Model, Etc.: NUGENT 1554AL3B

EcldJ.iaaf '

of elements per line: 4
Number ofWeld Lines: 0

Reduction Factor Input for Anchor 0 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 0 2

Adequately Installed: Yes
Embedment I.ength: (27.25 in. Min Reqd. to achieve full capacity):= 9.13 in.
Gap at Three'ded 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 ..ichor 0 3

Adequately In"tailed: 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 0 4

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



DC Cook Unit1
SCREENING EVALUATIONWORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
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 EI.: 579.00 Room, Row/Col: AB EDG LUBE
OIL PIT,

Manufacturer, Model, Etc.: NUGENT 15544L3B

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

Reduction Factor Input for Anchor ¹ 5

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 ¹ 6

Adequately Installed: Yes
'mbedment 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 ¹ 7

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 ¹ 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 EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 10 of 11

ID: 1-QT-113-AB1 ( Rev. 0 ) Class: 0. Other
Description: AB EMERG DIESEL FULL FLOW LUBE OIL STRAINEP. 1

Building: AUXILIARY Floor El.: 579.00 Room, Row/Col: AB EDG LUBE
OIL PIT,

Manufacturer, Model, Etc.: NUGENT 1554-4L3B

Reduction Factors Data Current: Yes

Anc
No ld

1 1

2 1

Pall/
VaIl

1398.60
3330.00
1398.60
3330.00

Pallr/
Vallr
N/A
N/A
N/A
N/A

RT
1.00
1.00
1.00

RN RL
1.00 0.42
1.00 1.00
1.00 0.42
1.00 1.00

RG RS
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00

RE RF RC
1.00 1.00 1.00
1.00 1.00 1.00
1.00 1.00 1.00
1.00 1.00 1.00

RR RP RB
1.00 0.50 1.00
1.00 1.00 1.00
1.00 0.50 1.00
1.00 1.00 1.00

RM
1.00
1.00
1.00
1.00

3 1

4 1

1398.60 N/A
3330.00 N/A
1398.60 N/A

1.00
1.00
1.00

1.00 0.42
1.00 1.00
1.00 0.42

1.00 1.00
1.00 1.00
1.00 1.00

1.00 1.00 1.00
1.00 1.00 1.00
1.00 1.00 1.M

1.00 0.50 1.00
1.00 1.00 1.00
1.00 0.50 1.00

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
5 1

6 1

1398.60 N/A
3330.00 N/A
1398.60 N/A

1.00
1.00
1.00

1.00 0.42
1.00 1.00
1.00 0.42

1.00 1.00
1.00 1.00
1.00 1.00

1.00 1.00 1.00
1.00 1.00 1.00
1.00 1.00 1.00

1.00 0.50 1.00
1.0Q 1.0Q 1.00
1.00 0.50 1.00

1.00
1.QO

1.00
3330.00 N/A 1.QO 1.00 1.00 1.QO 1.00 1.QO 1.QO 1.00 1.00 1.00 1.00 1.00

7 1

8 1

3330.00
1398.60

N/A
N/A

1398.60 N/A 1.00
1.QO

1.00

1.00 0.42
"s.00 1.00
1.00 0.42

1.00 1.00
1.00 1.00
1.00 1.00

1.00 1.00 1.GO

1.00 1.00 1.00
1.00 1.00 1.00

1.00 0.50 1.00
1.00 1.00 1.00
1.M 0.50 1.'00

1.00
1.00

3330.00 NIA 1.00 1.00 1.00 1.M 1.00 1.00 1.00 1.00 1.00 1.00 1.00

N/A
all

= Not Applicable
—Allowabi Pull without Reduced Inspection

Vail = Allowable Shear without Reduced Inspection
Pallr = Allowable Pull with Reduced Inspection
Vallr = Allowable Shear with Reduced Inspection

= Outlier
= Reduction Factor Not Used

RT = Reduction Factor for Type of Anchorage
RN = Reduction Factor for In 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 Stiffness 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
I A elerations (G's)





DC Cook Unit 1

SCREENING EVALUAlION WORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet11 of11

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 I.UBE
OIL PIT,

Manufacturer, Model, Etc.: NUGENT 1554-4L3B

No
1

2
3
4
5
6
7
8
9
10
11

12
13
14
15
16
17
18

20
21
22
23

N-S
0.325

-0.325
-0.325
0.325
0.325

-0.325
0.325

-0.325
0.130

-0.130
0.130

-0.130
-0.130
0.130
0.130

-0,130
0.130

-0.130
.130

-0.130
-0.130
0.130
0.130

-0.130

E-W
0.130

-0.130
0.130

-0.130
-0.130
0.130
0.130

-0.130
0.325

-0.325
-0.325
0.325
0.325

-0.325
0.325

-0.325
0.130

-0.130
0.130

-0.130
0.130

-0.130
-0.130
0.130

Vertical
0.067

-0.067
0.067

-0.067
0.067

-0.067
-0.067
0.067
0.067

-0.067
0.067

-0.067
0.067

-0.067
-0.067
0.067
0.167

-0.167
-0.167
0.167
0.167

-0.167
0.167

-0.167

Safety Factor
5.843
7.456
5.843
7.456
5.853
7.213
7.213
5.853
2.478
2.756
2.503
2.695
2.478
2.756
2.695
2.503
5.114
9 385
8.752
5.040
5.114
9.385
5.040
8.752

Minimum Safety Factor: 2 I78

The Anchorage Capacity is 2.478 times greater than the Demand
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Frequency of System

Seismic leg forces

Nozzle loads

Leg forces due to nozzle loads

Leg stresses
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Recommendation sketch (SK-7940)
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**12 CHP 5021. CCD. 019
ATTACHMENT NO. 1

Unxt N

/8- J9

ANCHOR INSPECTION DATA SHEET

Bldg.
CION'RO. Qiagai L~OL: Qc, Pi-,

Location

Installation dwg.. / Rev.

Anchora e Arran ement Sketch
Equipment No.
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Drawn by:
Verified by:
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Date:
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onstructz.on

Page 1 of 3
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Inspector
Date: l

Anchor Review Engineer





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

C OR INSPECTION DATA SHEET

Give LMM'ic /i i
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Bldg. Location
- Ql -/13-A82

Installation dwg. / Rev.

Anchora e Arran ement Sketch
Equipment No.
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Date:
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*+12 CHP 5021.CCD.019
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

ipment No.: l-6 t- II3-8
edded Steel Dwg. No.: ~lb

PHYSICAL CHARACTERISTICS

Dwg No.: l&3cÃV-//

Held ID
T e
Size
Len h
Cracks

Lack of
Penetration
Porosity

Yes

Yes
c3g9

Yes

3'lL

Yes
CRh

Yes
QtV

Yes

Yes Yes

Yes
HZP

Yes

es

Yes

Yes

Yes

Yes
No

Yes
No

Yes
No

'esNo

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Held T e Codes

1 = Fillet
2 = Plug/Slot
3 = Groove

5~7'PGR< QQac.~ - evhu s

Qg~ggg (gal.kl0%bb

0

0

Ecpxipment hase flexible: Cl Yes 8 No
ons ruc won e

Date: cP-

Reviewed by:

V 'ed by:
ons ruc ron c or evzew ngxneer

~/'a

. er . npsec or

Date:

Date: ~'~ ~ 'i

Page 3 of 3
Revision 1



**12 CHP 5021 CCD 019
ATTACHMENT NO ~ 1

ANCHOR INSPECTION DATA SHEET

ipment No.: - GT- i(3- 6

mbedded Steel Dwg. No.:
PHYSICAL CHARACTERISTICS

Weld ID
T e
Size
Len
Cracks

Lack ofPenetration

Yes ~Ys

Yes
0

Yes

Yes
0

Yes Yes

Yes @Ys

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Weld T e Codes

1 = Fillet
2 = Plug/Slot
3 = Groove

Porosity Yes
0

Yes es Yes Yes
65

Yes
No

Yes
No

Yes
No

SQPPoR 7 QRhc.k. - E'YFh~s

Qg~ggg $ g>c.atoll ~

fP)
~ I

a

0'

O

Ecpxipment base flexible: 0 Yes 8 No
ons ruc son re Date:

Reviewed by:

V 'fied by:
ons ruc son c or evxew ngxneer

ua ; er . npsec or

Date:

Date: 0 35 9"

Page 3 of 3
Revision 1



**12 CHP 502 1 . CCD. 0 19
ATTACHMENT NO. 1

ANCHOR INSPECTION DATA SHEET

quipment No.: /- - - Q3.

Embedded Steel Dwg. No.: A

PHYSICAL CHARACTERXSTXCS

Dwg No.: IB-8"zV-il

Weld ID
T e

Size
Len h
Cracks

Lack ofPenetration

Yes

Yes

Yes Yes Yes Yes

Yes Yes Yes Yes

Yes
No

Yes
No

Yes'Lto

Yes
No

Yes
No

Yes
No

Weld T e Codes

1 = Fillet
2 = Plug/Slot:
3 = Groove

Porosity Yes Y s Yes Yes Yes Yes
No

Yes
No

Yes
No

50PPoR 7 QPhck c- EYRi~s

+KCT

Qg~gg+ (<xc,Kf4%'bb

Ecpxiyment hase flexible: CI Yes 8 No
ons ruc won re

Reviewed by:

ified by:
ons ruc ron c or evxew ngzneer

ua —. e . npsec or

Date:

Date: ~ r 5

y.'age

3 of 3
Revision 1
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~~j.~ ( riP 4021 CCD 019
ATTACHMENT NO- 1

ANCHOR INSPECTION DATA SHEET

ipment No.: -97- I/ g

mbedded Steel Dwg. No.:
PHYSICAL CHARACTERISTICS

g .: ~g
Weld ID
T e

Size
Len h
Cracks

Lack of
Penetration
Porosity

Yes

Yes

Yes

Yes
QRD

Yes
cKRP

Yes
Cgg)

Yes

Yes

Yes
0

Yes
0

Yes
0

Yes

Yes

Yes
0

Yes
o

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Weld T e Codes

1 = Fillet
2 = Plug/Slot
3 = Groove

507'PoQ~ QQ&ck - EYRg 5,

~ I

O
BS.RC.kC 7 (Hi(.k8%&:

Equipment base flexible: 0 Yes 8 No Date:
ons ruc 1on re

Reviewed by:

V 'fied by:
ons ruc 1on c or ev1ew nglneer

ua . e . npsec or

Date:

Date:

Page 3 of 3
Revision 1



Equipment No.: ( - G~-<6 - RSX~

~ ~

Tightness established by "Snug Fit"
Tight:ness verified by:

Qual. /Cert. Xnspector

Comments: )pP



Equip ID: 1-HE-,13 Train: 12

Drawing No.: 1-5129A 1-5135

.ction: RI~

~

Equip Class: 21

Sys tern: 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:

Req'd Support 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:

Elem. Drawing:

Wiring Drawing:

Power Source:

Walkdown: F G Relay Eval : N

Comp Type: HEAT EXCHANGER

XSO Drawing:

Location: ON THE CONTAXNMENT WALL SIDE OF THE RM



DC Cook Unit 1

SCREENING EVALUATIONWORK 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 WALLSIDE OF THE RM

Manufacturer, Model, Etc.: ATLAS It!DUSTRIALMANUFACTURINGCO

BASIS: External analysis

1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater
than the demand.

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

3. The capacity of connections between the anchor bolts and the tank shell is equal to or
greater than the demand.

4. Attached piping has adequate fiexibilityto accommodate the motion of a large, fiat-bottom,
, vertical tank.

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

N/A

Yes

Yes

Yes

C~MMEE.'Q

SRT: George G. Thomas (SS A) and Tom Huang (AEP), April 13, 1995.
l

Ref: Unit'1 and 2 Anchor Bolt Schedule (Drwg. ¹ 3073A-3 and 3073D), and Unit 1 8 2 Containment Building
Concrete Floor (Drwg. ¹ 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 ALARAconsiderations.

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:

iz /~ /~s



01/16/92
PG. NO.539

SAFE SHUTDOuN EOUIPHENT LIST (SSELMP)

FUHCTIOH: ESN

Equipment Class: 2'I Train: 2

Eeiirment IO: 1-HE- IBE Drawing Nunbert 1-5113 I-51C4

Svstem: COHTAINHENT SPRAY

Enufo Description: EAST CONTAINHENI'PRAY HEAT EXCHANGER

Rui lriing: AUXI L IARY Room: E CONTAINHENI'PRAY HEAT EXCKAHGER ROOII Elevation: 609

wnr~l state: Desired state: Power Required: N Sort: u,

Siaoorting System Drawing Number:

Required Interconnections and Supporting Components:

fetv Related Status: NUCLEAR SR Hin/Opt: HIN

ADDITIONAL INFORMATION

4l ias Number: Power Train: NA

Cnmcx nent Served: EAST COHTAINMENT SPRAY HEAT EXCHANGER

wsnufacturer: YUSA Node l:

oanel:

EIem Drawing: H/A wiring Drawing: N/A

cower Source: N/A

ualtdown: F Relay Only: NO

Comoonent Type: HE

ISO Drawings:

Detailed Locatian:



.DC COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 1 of 2

ID: 1-HE-18E (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: EAST CONTAINMENTSPRAY 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
than the demand.

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

3. The capacity of connections between the anchor bolts and the tank shell is equal to or
greater than the demand.

4. Attached piping has adequate flexibilityto accommodate the motion of a large, fiat-bottom,
vertical tank.

5. A ring- pe foundation is not used to support a large, flat-bottom, vertical tank.

N/A

Yes

Yes

Yes

N/A

C LL 0 T?

~C)JJV~N$

SRT: Gary Thomas, Tom Huang and Kailash Mahajan on 11/3/93.

ery 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:

cQ
Date:

> /I g

/8- ~ - fi
Attachment: Pictures



DC COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 2 of 2

ID: 1-HE-18E (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: EAST CONTAINMENTSPRAY HEAT EXCHANGER
Building: AUXILIARY Floor El.: 609.00 Room, Row/Col: E CONT SPRAY

HEAT EXCHANGER RM,
Manufacturer, Model, Etc.: YUBA(VERTICAl)

ELC3XKE>

BASE GUSSETED SUPPORT TOP SUPPORT





P. O. BOX 3158 ~ TULSA, OKLAHOMA74101 o (918) 939.2201

December 7, l971
YUSA ItlOUSTA!SS, lNC.

American Electric Power
Two Broadway
New York, New York 10004

Attention: Mr. R. A. Kadlec
Mechanical Engineering Division

Subject: Indiana & Michigan Electric Company
Donald CD Cook Nuclear Plant
Contract 1241
Containment Spray Heat Exchangers
Yuba Job Number 69-G-226

,C~~~ F'LA~>
ORD - grD f,gpss

~rCTIDN
E~~GtNV;.q
DATE

~LEANT LIPEy~ME
DATE TO PLANT0 NOH pERHAHENr

HlNQfUMg~~N~

Gentlemen:

(6) 'four Seismic Stress Analysis for the subject gob.Qe are enclosing six (6) copies o our

b"" 9 1971. written by your Mr. A. Sherman, request'ingji refer to a letter of Novem Qr~ ~
~ ~ ~

a
' suit we have completely rewritten this a y *additional clarification. As a resu

as Rev. 2.

nts at our earliestPlease return one ( ) copy in i(1) d'cating your approval and/or comment
convenience.

Uery truly yours,

YUBA HEAT TRANSFER CORPORATION

B. F. Forman
Des ign Engineer

BFF:dc
cc: Mr. A. Sherman

Main File
Eng. File

/U J
I

1



Y\/."!< .!!::/s7 1 8 N"SF 0!'lV I S I Ql~
>U3/s l(vov ~>ales, Inc,

Seismic S trc. s Anal vsis
Indiana & Michigan Electric Company

Donald C. Cook tiuc lea r Plant
Contract 1241

Containment Spray Heat Exchangers
Yuba Reference 69-G-226

Page 1 op

Rev. 2

S tresses in the support ring structure resulting from the operating load on supports, thc

forces due to seismic acceleration and operating pressure will be investigated using the refer-

ences listed below.

The support structur'e consists of two 4" x 2" rings encircling the exchanger together

with a 1" thick wear plate and q" shell plate. Refer to Page 5 for vertical support details.

The following stresses will be calculated:

1. Longitudinal bending stress due to shell acting as a cantilever beam and

loaded with horizontal seismic force.

2. Bending stress in ring structure loaded with operating wt. and vertical

seismic and horizontal seismic force acting at center of gravity of

exchanger.

3. Circumferential and longitudinal stress in shell due to pressure in shell.

The period of vibration'is determined using References 1 and 2 below:

l. "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

the direct stiffness method per reference 1 above. The program also
/

Icalculates the natural frequencies of structures. See discussion on

Pages 10 and 11.



"LIU/iI SCAT TRANSF!. R 0!Vl"
IQl':.'OA

IYOUSTalas, INC.

(' .. 'u <g u / l~ U 4 Page 2 ci
Rcv.

k

~

~W = 94.4 Total Operating Wt.

<Vertical,Acceleration Av = .17

*Horizontal Acceleration AH = .3

A = 10/12 Ft-

B = 18/12 Ft.

C = 9.42 Ft.

D = 3.46 Ft.

E = 6.92. Ft.

(See Fig. 2 Page 5)

6 = 45'
k

HF = W x AH = 94.4 x .3 = 28.3

VF = W x (1 $ A ) = 94.4 x 1.17 = 110.4

2 PE Sin 8 = VF D Sin 6+CHF

. 2 P x 6.92 x .707 = 110.4" x 3.46' .707 ]
9.42' 28.3

P = 54.9 k (Vertical reaction at one support)

'Zhe following forces are horizontal components acting normal to the rings. Tvo

forces act at each support - See Fig. 2 Page 5.

A x P '/12' 54.9k
Rl 2/3B x 2 2/3 (]8/] 2 ) 2

22 . 8 k (Force due to moment caused by ver tica 1

reac Lion)

HF/2 Sin 01= 4x2

HF Sin 6
hg = 4x2 = 2.5 (Force due to moment cuased by horizontalk

reaction)

28.3 /2 x .707 I
= 1.25 (Horizontal shehr in each ring)

28.3 x .707k

4x2
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h ~ hR= l~, 1 I 2 -"228'k ~125k>25k
I

= 26.55 k, 24.05 k (Total horizontal force acting normal to the ring
See Fig. 2 Page 4)

Using'' 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
(Due to HF Acting at CG)

k
M = 'F x C = 28.3 x 9.42' 12 = 3200 in k (Moment in Shell)

Section Modulus Where d = outside diameter of shell, in.

(d4
~~= .049087

R

d 4) di = inside diameter of shell, in.

30 3
= 1426 ill43300

M 3 200.000 in lb
Stress =

S
=

. 1426 2245 psi Shell Stress

The above calculations were'' based on the horizontal & vertical acceleration

given in your specification 42373-NK.
I

The accelerations used to obtain stresses correspond closely to those obtained

by calculating the natural frequency of the exchanger see Page 9 for values plotted

on the response spectra curve it Floor EL.633.
I

The natural period of the exchanger as obtained from our computer program and

based on loadings shown on Figure 1. Page 4 is 1.275 Second (maximum).

~('



f



~ ~

v' y V
) jI (. I, ~,.r.. Q," i ~

k
~~ 'I

C

Hr- Wrr7r&C. C

0l
(.
C..

C

Og

t Qa'

0

(I)
4

('Xl+

7~-'ll rt~
/rr 'g" t:f

c 5i

Hcg

++
O
OO

c'as"
.

I

I

S+7W 7

SS r/
7u4< Sr' . ,r

/r

Or~ („K,:7~
/ -~o'

l(Q

Phoo
6+~7'nA

.~zS
Wa I: ~WC>
QOyZ'7.

l

II'LVO

I.i
V6i};:,.A VS!M7 '1 I..'.~ I."i:.."i'-FL Ci~e~f'O'LCAVlIf.u;.-'iI~

< 11'L"
kic=zG ir7S~

~ rm

s. cvvvIIIIrIIvoI Y~i:A COI:."r~iIufTZC> l!:Dl1~Tl'.lI.".. ll!C. (

3515 Ol 'V .ON lmAO. 1'Ut 'a. 0! LAf<Q1.1AI IAVI:4 1%.".t 0 0 0
~ ~ ill h ~tr 'I'A ltWLV

0Vo'C.

ez-g- ~=a -/



'

'l

l ~

~ L

r, ~

~ J 0 '4 ~ ~ v 4 4 dA~r I V J A U

%Iran'

llha ~ ~ ~ J ~ ~ ~



Q
I\ '':j. I'. !J:;. 4, 4 aI

YUUh HLAI1'AANSF 613 Ol VISION
YVOA IMDVSTAIFS, INC.

STRRSS I!; Rl;;CS
Reference "Formulas For Stress 6 Strain" by Roark (See Page 7)

Miome'nts in Rin

Pa e Go.."
Rev. 2

= 17'

- ~ =
28'os ()k = .9563

Cos e - ~ = .8830

R ='26.55 k r = 31.5"
26.55 k x 31.5"

2

'MR = - ~3- R

MR' 5 R r

r (-- Cote)1

e

( si e
1-)
e

=418 in k

M'0 = 4 R r ( . — -)1 1

sin e e

R
(Cos o( 1)

Sin e e

MR = -418 (—1

.7853

= 418 ('8830
.707

1) = -113.8 in k (Moment at load due to load)

1
) = -10.4S in Ic (Moment at R'ue to load at R).7853

Q Oc. plH5

418 (—— ) = 59.4 in k (Moment at 0 due to load zt R)
1 1

.707 .7853

418 ( — } = 33.4 in k (Moment at 0'ue to load at R)
. 9563 1

.707 .7853

I = 59.51 in4 S
59. 51 = 14.9 in3

MR (Total) = (113.8 + 10.45) = -.124.25 in k

M0 (Total) = (59.4 p 33.4) = 92.8 in k

Moment of Inertia of Rin
.3 3

1= 12 + 12 q L 8x 22+22 5m
2 x 4 15 x 1.5

1

T

.752]
QF.

~ll~ ti

RADlVS
Max. Stress (at load)

-124250 in. lbs.
14-9 in3

Mcor I

-124250 in. lbs. x 1.5"

8,350 psi (in 4" x 2" ring)
a

22.5 x .75 8 x 3.5
CG = 2 x 4 $ 1.5 x 15

59.51 in 3,140 psi (in shell)

5II
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Copy Taken From

"Formulas For Stress and Strain" by Roark

Tauu: VIII.—Fonstur~s ron Clncof,*n Braes win Ancnns

Bf'n 2'n Vn Bf, T, and V arc positive xvhcn as shosvn, negative ivhcn reversed. Allapplied forces and couples
arc positive svhcn as sirocco, negative svhcn reversed. The follosving notation is ctnploycd: g w niodufug~ of
elasticity (lb. ppr sq. in.); f ~ moment of incrl,ia bf ring cross section (in.'); 1V or F as shovrn ~ applied load or

I y/~ reaction (lb.); w ~ applied load (lb. pcr lin. in.); l: ~ freight of contain'd liquid (lb. pcr cu. in.) ~ ~ si« ~
~i

' ~ cosa;s ~ sin 0,c ~ cos0;n ~ sinO, c ~ cos O; p sruti,q ~ cosp. Allanglcs~uradians,distanccsin
NI ' 2 inches, forces in pounds, moments in inch-pounds. +D, or +D„rncans incrcasc, -D, or -D„means decrease

in diamctcrs. +drR means increase, -aR means dccrcasc, in upper half of vertical diameter. C

TI trtn VIII.—FolMULAs l'OR ClncvLAR Itngcs A'Ho Ar'cncs.—(Confinucd)

fzalin ruppxe and
cow numM

Formulas for tending moment II,eireumfere rfsl 4ensfon 2', rsdtst shear V at a u!ar dieesneo r from toirnm o ting and for Vi.shan't in Lairosut drnmeeer,
and D,. change in versiesi dismerer

f fdK under sny num
bx of equal radial
forem cqusay spsad
I Il/

IO'~./,0' I ' Jlr
Z(b.-. 0

Ilr

(a ~ eton ~ I) It'-frI!(---):hfag+If~ rfP/ x
at o,h,dd,l „ /u l /l

c)" 4s e)
r ~ - 'Ir eot C at toads.

l

ludisl disrtseement ef each load foist ~ -@L (y+,e2n.L, (2 2 )
lrlfs/2 1 'X .

ftsdisi dupfae me t se r 0, 2I, In, ere.
' C- fnsrsrdgal (C ~ ss)

htss —hf ~ --frP(- —eor I}sr each load
l /l

(o
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SUlMARY OF STRESSES

Combined Lon itudinal Stress

s r x
Longitudinal stress due to pressure = 2t - .2 p

ghere r = inside radius of shell, t = shell thickness & p = design pressure

2x 5" .2 x 150 psi = 4,470 psi

Combines stress = pressure stress + bending stress (Page 3)

= 4,470 + 2,245 = 6,715 psi h

Combined Circumferential Stress

r xCircumferential stress due to pressure = - .6 pt ~

Combined stress = pressure stress $ bending s tress (Page 6)

= 8,910 +3,140 = 12,050 psi

Shear S tress

s

'Xhe shear stress in the shell can be ignored since the ring structure takes the load

in bending.
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'«i'..cc'ice!i

'j'his procvc(ct7 uses the direcL sti.'.i'(.ss Ur Lilod as si:o-:n b> Ii. C« I.'artif! jn

s';AL') i;( f'jnL'hlods ol. Stl.uctul:al tlnal)'8).s ~

l

Xn the case or: "- been a:ith a distributed load, the load is d'vide(. into f an...

pOint lOadS SpaCed alOng thf: Laealf}.

g i:/f't.

L = len('th

The problenl (!ould be appzo>:ifvated as
F

F F F t:
'

p I'I~I/('«1) )<he) e H = 'fao ~ pk Load l pints

Fro}fr here t >e program calculates ti:e nov>'«ts at each loari point and th

reactions at each load point and the reactions at each support. Also, (:ith the

input:, the natural fzcque;.cies may be calculated.

'Co find tl.e natural fze(Iucncv tnc stiifness:".atri>: Sound above is used in r.:;:"'.

the sa.,~a @ay ..". spring constant in a vibrating spriqg and'rf".ss systera. For a

spring

F = "IZ hlF=- —. X

I oo
= -g: buL for

4„
8)'S teal rrC4 — }IV

or (W' —);;-0Z [CD
EY.

v l ~ «I I aa «a ~~w vhv J~ N ta p J AIf~

an of;cillilting
$}}c/ is in radians/sec

'iV = g/~phd
'

fa}O i ('l«l «I««I««Illa lc II I pre ~ cly cf
lllcl Yrvracflr I)!ci~ ivr., '«ld I~ rc I lc. Lc r ~ >'.d

da'd I ~ 4 IClc ~
~ I \I l J ~ l, I «Ir I IC«C l ~ Cr 4 l val ~

f,l ca Crr.rr fr.V« ll«C l f« r V«.lcf Il I~ CCCC«l ~ .C«l,

(V~ ra} ~ t C«f ~ VII(«CCC I'I~ 4f CICrJl Cl ll 0 l C« l
I IvrCf ~ I («IVIIICA

Ercq ..- ~/Z g rye le«/ccc

~«««4«rv vva~ v v J cv IAa v
~ C«C.C:

aa«va««v~««a ~l avv4 «wav ~k a«t J 1 ~ I J«ae ~ ~ ve«A4U

1

Ca'vr v

Ca<T I

YUB.'. i,'.'}':YRI=.S. lNC.

I'(:f '>:.. (:l:.l '.ll!!I!r 'I:I(«.::}I(;« f.f I'«l "l<I!





Fo our case F =: 1', aa! Ia "r'e 1 1S 'Lh<.: S t itllfeS fr i'eai tr ) .". I

"1 1

r-;

F f.t

point loGds O'Ad are the displace.~. nt.. at the point loads.

p wt+ 2)e vllere H =- hV

or "11 )i X —. KZ, where X.. 2

or (1' H tf ) X = 0, since'tlie displecer.ents "re not nll equal to Zero

the deterninate of. thc 1!atria (1; + H X.) aust equal Ze.o. Then
W'=~7'nd

P -„—..cycles/sec..W
2 A

4ev e vPLRv ~ vev v '

lie.alt -%Let 4tnvle.g> 11 11 a fena till CI

Ievbt ftnhatae fteaetfCte ~ ~ hV e ~ I Vl IC 1 V 1 ~ eV

Ovnta IC ~ 't vlf~ tet Iti pCII~ hOf I ~ Cr I . ~ ge'r pre ~

ehntt Othtt It.nn Il.nt fn ~ a haah il ea tr'l~ 'IeCCelf

f at hlahnef ~ vllhnvl It.et C v 0 ~ 4 tvl Cf IvLC tta 41

Tent.liat fraeetecee

~ ' ve vvvear
teaa et,

C cate.

.at r.

k4it4A a ~ ra acr A'L~ v re A ~ e pv JNrv vh eva e~> dva vlNkbr

' '' '' " ~

''/I4+ je 1 ~ I' . a '
~ I' ~,aa ~ '$ I I ~ (I pt(Z ~ ~

fJLeefw a ~ e s'a i ~ ~ af e ~ aa ~ I Ij 'at J lw ~ Vl ~

Y U'5r 1r"i~hIS'1 f1'L: lflC

t (: tr'Or'a wl aell I lf. 'era i.'I' etc!II ala I'I'I. I L'h.:.4 i

e'a' rreaeaealwre ~vie 'AAwAA,ave ee r ~

TITI.Ir

0'cela".



XNSTRUC LIONS

FOR

XNSTALLATXON, OPERATXON AM) MAXIQENANCE

or

SHELL AM) TUBE IIEAT EXCHAlxGERS

FOR

AZRXCAIT ELECTRIC POHEP, P'HVXCE CORPORATXOH

XIIDXAIIA8: 11XCHXOAD ELECTRXC CO&ZiQK

DONALD C. COOK IICL"P3
PL~I'HXT

1 A|lD 2

GUSTO."KR' PURCHASE ORDER IMBIBER

Contract 1243.

YUBA HEAT TRANSFER DIVISION JOB NUIIBER

69-G-226

DESIGNED AM) BUILT

BY

YUBA HEAT TRANSFER DXVXSXON

TULSA, OKLAHOa~M,



VV'I: D HHQ,'I7 ll i;ZQ,I.JGL-;.2 L'3i"'7J"I'~"'~I.G
P. O. OOX 3158 ~ TULSA, OKLAIIOMA 24101 ~ 19161 939 2201

EXCHANGER SPECIFICATION SHEET

;,Qg

,/
69-G-226

YVGA INOUSTAIES. INC,

CUSTOI 1E R American Electric Power Corn. OATF.

CVST. NO.

9-18-70
42373-P(IY

PROPOSAL NO. OG-898-64PLANT LocATIQN Donald C ~ Cook tguclear Plant

SIZE 60-355 TYPE CFU POSITION
Vertxca'ontainment

S ra Cooler EA"1ITEMi NO

200 sHELLs PF Four
NO. OF UNITS One SHELL ARRANGEMENT PARALLEL ENGRS. TEB

PERFORMANCE OF ONE UNIT

10

VAPOR

LIQVIO
/HR.

v.- /KA.

FLVIO CIRCVLATEO
B TOTAL FLVIO ENTERING lHR.

SH'ELL SIDE

Lake Hichigan Ilater
1 650,000 - 3300 GPI~I

1 650 000

TVOE SIDE

Boraced NaOH I ater
1,600,000 - 3200 GPif

1 600 000
STEAM /HR.

'NON CONOENSAGLES /HR.
13 FI.VIO VAPORI?ED OR CONOENSEO /HA.
14 STEAM Coia/OENSEO

15 GRAVITY.I,IQUIO
16 VISCOSITY-I.IQVIO

MOLcCULAR.V(EIGHT VAPORS

=/HR.
oAP I

CP.

16 SP. HEAT-GTV/=(aF
FNTHAL.PY-GTV/='G

TEMPERATURE IN
20 TEMPEAATVRE OVT

oF 76
141. 5

167.5
100

21 OPERATING PRESSVRE P.S.I.A. P.S.I.G.

IMPER OF P S tWO

24
LOCITY

pRcssuRc ORop
F ov'LING REslsTANcE

F TJSEC.
PD. t

.001 .0005

3.7
10 at.LowEo l,4 c" t.c. 10 aLLowEo 4. 0 cat.c.

26 HEAT EXCHANGco-G.T.UJHR.
22'RANSFER RATE SERVICE

107, 850, 000
375

M.T.O. ~+~V-~OF. 25 ~ 6

29 OESIGN PRESSVAE

CON STR UCTION-EACH SHEL L

150 300
GO TEST PRESSURE

DESIGN TEMPERATURE

A249 TP316

Steel

I a.t. 225
oF 200

No- 1150 U

450
200

0 0 5/8 IN 20 GwG.AvG.gt+;vaLL
LENGTH 29 7 PITCH 'l3/l 6« ~ > 7LYA((

INOM. I. O. 60«o. o.
'QS SKELI. COVER IINTEGRAL Qp<~~~QItS+
26 CKANNEL. 304 S ta in less Steel
o? TUBE sHEETs sTATIONARY Steel 6 Overlav

F LTG. KO. COVER
CHANiiIEL COV E R 304 S.Steel Cla
FLOATING

GB BAFFI.Es sEGME'(TAL Steel P ITCH lt CUT F I.OW

QG BAFFLE-LONG Steel IMP'T. Stainless Steel
40 TYPC JQINTs sHELL . Bo1 ted TUBES Bolted
41 GAsKETs-sHELL S.Steel Clad
4? CONNECTIONS-SHEI.L-IN 18

CHANNEL- IN
44 CORROSION ALLQIVANCE SKELL SIOB l./8

FLTG. HO cHaNNEL S.Steel Clad
OUT 18 SEAIES

oUT t,2« SERIES VE
TUBE SIOE

FULI- OF lvATEA 94,4004 HTS EacH sHELI ANO GUNQI E 60 000 GVNOLE ONLY

EMARKs:— Edd current cesc tubes.
Seal weld tuoes.
Full suo ort olace a U bends.

E"REQUIREMENTS-as«E 1968 Sect.I IC Tube Sec= 8 STA'.I~IYEst 6~Y TEMAcLAss
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YQBA HEAT TRANSFER CRPORATION
P. O. BOX 3158 ~ TULSA, OKLAHOMA74101 ~ (9181 939-2201

July 9, 1.975

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:

Confirming our recent telephone conversations regarding,our Seismic
Analysis, our 69-G-226 vertical containment spray'heat exchanger for t'e-
Donald C. Cook Nuclear Power Plant, the natural period of vibration is
.108 sec. rather than .787 sec. as stated in the report.

Please note that the .108 sec. perio'd will result in lower accelerations
and stresses than those in the Seismic Report.

If we may be of further assistance, please contact us.

Very truly yours,

YUBA HEAT TRANSFER CORPORAT N

WCN/et
cc:. Mr. R. H. Shaw

Mr. T. R. Harrington
Mr. Bill Newland
Main File
Engineering File

WiXliam C. Newland, Jr.
Design Engineer

,
ALL AGREEMENTS CONTINGENT UPON STRIKES, ACCIOENTS ANO OTHER CONOITIONS BEYONO OUR CON

o'LLC NO TRACTS ARE SVLIECT TO APPROVAL SY AN OFFICER OF THE COMPANY. QUOTA'TIONS SUMECT TO CHANGE YYITHOUTNOTICE,
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REMOVABLE CHAN."$=L AND COVER

TOO PASS SHELL
EVEN PASS TU" E SIDE

TEMA CLASS 'R'ONSTRUCTION
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TYPICAL CONSTR U CTION
FEATURES OF YUBA TYPE
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Co

Component Zo. t H 6-(8 6 Class

Any particular area the Seismic Review Team should pay extra attontion to?
Yes No (If yes, check items that apply.)

Anchor Type
Anchor Diameter
hnchor Spac:fag ~
Anchor Number
Anchor Embedment
Anchor Edge Distance
Anchor Gap
Anchor Thread Engagement
Anchor Grip
Anchor Angularity
Concrete Crack

Others (describe briefly)

If there is concern for Design Basis Discrepancy, circle the applicable
item and explain.

l.
2.
3,

Hardvare Maintenance Type Discrepancy
Drying Up&,te Type Discrepancy
Significant Operability/Design Basis Discrepancy .

Others

Condition:

Actions Taken:

t4 odC

Prepared By T. naos > <3 7Z
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ATTACHMENT NO- 1

Equipment No.

Anchora e Arran ement Sketch

.ANCHOR INSPECTION DATA SHEET

Avx E.c. bog'-g u
Unxt 0 Bldg. Location
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Installation dwg. / Rev.
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Drawn by: Date:
Date:Verified by:

~

~ ~Q al./Cert. nspector
Reviewed by: Date: 8 <>83

Construction An or Review Engineer

Page 1 of 3
Revision 1
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CHOR INSPECTION DATA S EE
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Installation dwg. / Rev.

Anchora e Arran ement Sketch
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Date:
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Ecpxxpment No.Installation dwg. / Rev.

Anchora e Arran ement Sketch
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Date:
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Reviewed by: Date: 3-aS-'f>

Construction An hor Review Engineer
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**12 CHP 5021. CCD. 019
ATTACHMENT NO. 1

Unxt
12-39 lb A
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01/16/92
PG. MO.SC5

SAFE SHUTOOMM EOUIPHENT LIST (SSELMP)

FUNCTION:

Equipment Class: 21 I'rain: 2

Equipment IO: 1-HE-3C-HE Drawing Number: 1-5135A

Svstem: CCM

Equip Description: NORTH SAFETY INJECTION PUMP PP.26N OUTBOARD MECHANICAL SEAL HEAT EXCHANGER

Building: AUXILIARY Room: NORTH SAFETY INJEC'IIOH PUMP ROOII Elevation: 587

Normal State: Desired state: iPower Required: M Sort: lf,

Suoonrting System Drawing Humber:

omvired Interconnections and Supporting Components:

fety Related Status: NUCLEAR SR Min/Opt: MIN

ADDITIONAL INFORMATION

AIIas Number:

Cnmonnent Served: NORTH SAFETY INJECTION PUMP PP 26N

Power Train: MA

wanufacturert BORG. MARNER Kodeit NX 0500-FM

Panel

EC~ Drawing: H/A Miring Drawing: N/A

Pnwer Source: N/A

Mal%down: F Relay Only: M

Comoonent I'ype:
ISO Drawings:

HE ~

Detailed Location:



DC COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
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 MECHANICALSEAL HEAT
EXCHANGER
Building: AUXILIARY Floor El.: 587.00 Room, Row/Col: N SAFETY

INJECTION PUMP RM,
Manufacturer, 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
than the demand.

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

3. The capacity of connections between the. anchor bolts and the tank shell is equal to or
greater than the demand.

4. Attached piping has adequate flexibilityto accommodate the motion of a large, flat-bottom,
vertical tank.

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

N/A

Yes

Yes

Yes

N/A

S S C

~co vins
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: Date:

Attachment: Pictures



DC COOK Unit 1

SCREENING EVALUATIONWORK 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 MECHANICALSEAL HEAT
EXCHANGER
Building: AUXILIARY Floor El.: 587.00 Room, Row/Col: N SAFETY

INJECTION Pt MP RM,
Manufacturer, Model, Etc.: BORG-WARNER, NX-0500-FW

NORTH SAFETY INJECTION PUMP PP-26N
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Equipment No.:

Tightness Verified by:

Tightness established by "Snug Fit"
Tightness veri'ed by: 'C.

goal./Cert. Inspector

onstruction ARE

Comments:



Equip ID: 1-TK-11 Train: 12 Equip Class: 21

Drawing No.: 1-5142

ction: RI

ys tern: BORON INJECTION

Equip Desc: BORON INJECTION TANK

Building: AUXILXARY Room: BORON INJECTION TANK ROOM

Elev: 612 Sort: S, Notes:

Normal State: Desired State: Power Req'd:

Support System Drawing:

Req'd Support Comp:

Safety Related Status: NUCLEAR SR

Alias No: Power Train:

Comp Served: BORON INJECTION TANK

Mfr: STRUTHERS-WELL-CORP.

Model: 900 GALS, O'I
'.
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
a

ISO Drawing:

Min/Opt: MIN

Location: XN THE MIDDLE OF ROOM, 15'W OF THE ROOM'S ENTiVQICE
DOORWAY.



DC COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 1 of 3

ID: 1-TK-11 (Rev. 0)
Description: BORON INJECTION TANK

Class: 21 - Tanks and Heat Exchangers

Building: AUXILIARY Floor El.: 612.00 Room, Row/Col: BORON
INJECTION TANKRM, IN THE
MIDDLEOF RM, 15'WOF THE
RM'S ENTRANCE DOORWAY.

Manufacturer, Model, Etc.: STRUTHERS-WELL-CORP. 900 GALS, 4'l
BASIS: External analysis

1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater
than the demand.

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

3. The capacity of connections between the anchor bolts and the tank shell is equal to or
greater than the demand.

4. Attached piping has adequate flexibilityto accommodate the motion of a large, flat-bottom,
vertical tank.

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

N/A

Yes

Yes

Yes

N/A

SMC

~CO ~~S
SRT: Gary Thomas, Tom Huang and Kailash Mahajan on 11/3/93.

ADEQUACYOF ANCHORAGE AND TANKTO SUPPORT CONNECTION BASED ON JUDGMENT BY THE SRT
AND COMPARISON TO THE BORIC ACID TANKEVALUATION.

Tank is 5'iameter by 10'n height supported by 4 Wide Flange Leg supports (10" WF w/5/8" flange) 4'R" in
height..

Each leg 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 side 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 th. same support. Therefore, Tank 1-TK-11 is judged adequate.



DC COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 2 of 3

ID: 1-TK-11 (Rev. 0)
Description: BORON INJECTION TANK

Class: 21 - Tanks and Heat Exchangers

Building: AUXILIARY Floor El.: 612.00 Room, Row/Col: BORON
INJECTION TANKRM, IN THE
MIDDLEOF RM, 15'WOF THE
RM'S ENTRANCE DOORWAY.

Manufacturer, Model, Etc.: STRUTHERS-WELL-CORP. 900 GALS. 4'l
Evaluated by: Date:

- fs.

Attachment: Pictures





DC COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 3 of 3

ID: 1-TK-11 (Rev. 0)
Description: BORON INJECTION TANK

Class: 21 - Tanks and Heat Exchangers

Building: AUXILIARY Floor El.: 612.00 Room, Row/Col: BORON
INJECTION TANKRM, IN THE
MIDDLEOF RM, 15'W OF THE
RM'S ENTRANCE DOORWAY.

Manufacturer, Model, Etc.: STRUTHERS-WELL-CORP. 900 GALS, 4'l
ELILlEH

BASE ANCHORAGE PEDESTAL SUPPORT COLUMN TO TANKCONNECTION
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Any payticulir area the Seismic Revue~ Teaa should pay extra attention to?
Yes ~ No (If yea, check items that apply.)

Anchor Type
Anchor Diameter
Anchor Spacing
Anchor Number
Anchor Embedment <
Anchor Edge Distance
Anchor Cap
Anchor Thread Engagement
Anchor Crip
Anchor Angularity
Concrete Crack

Others (describe briefly)

If there ts concern for Design Basis Discrepancy, circle the applicable
item and explain.

l.
2.
3.
4(,.

Hardvare Maintenance Type Discrepancy
Drawing Up&,te „Type Discrepancy
Significant Operability/Design Basis Discrepancy
Others

Condition:

Actions Taken:

Prepared By D444
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quipment No, I- Vl(-iL ~ No i ~pe. c i-.Yaw< ~g No.:
Anchor type: >~+ ~"P~ ~ I~~ Dia: I ++ Dwg No.:
Tightnass cata isnas hy: FJ "snug Fit" 0 Torque

g Torque Wrench No.: hlh Cal. Due Date:

+Q
- Tightness verified'? 0 Yes 0 No Date:

ons ruc ron
q Equipment base flexible7 D Yes I No ' <">l Date:
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V<t." GPGUY

condition
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Revision 1
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Equip ID: 1-TK-37 Train: 12 Equip Class:21

Drawing No.: 1-S13SA

ction: CCW
~

~

System: CCW

Equip Desc: COMPONENT COOIING WATER SURGE TANK
ggc

Building: AUXILIARY Room:~ HALLWAY
$ 5o

Elev: %69- 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: CONDENSATE COOLING TANK

MFR: SPEAR AND WOOD

Y"Gel: 10000GAL, 2' x 12'

'lem. Drawing: N/A

Wiring Drawing: N/A

Power Source: N/A

Walkdown: F Relay Eval : N

Comp Type: TANK (COMMON DIVIDED BY BAFFLE}

Iso Drawing:

Location:



DC Cook Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet1 of5

ID: 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 WOOD, 10000GAL, 2' x 12'

BASIS: External analysis

1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater
than the demand.

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

3. The capacity of connections between the anchor bolts and the tank shell is equal to or
greater than the demand.

4. Attached piping has adequate flexibilityto accommodate the motion of a large, flat-bottom,
vertical tank.

5. A ring- pe foundation is not used to support a large, flat-bottom, vertical tank.

N/A

Yes

Yes

Yes

N/A

SRT: Gary Thomas and Tom Huang on 11/3/93.

Skirted tank 11'-10 1/4" diameter and 17'n height. Skirt is 4'4" 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 loads.

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:

Attachment: Pictures
Attachment: External Anchorage Analysis for 1-rK-37



DC Cook Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet2of5

ID: 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 WOOD, 10000GAL, 2' x 12'

BOLT TO TANKDETAIL
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ATTACHMENT NO. 1
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Equipment No.: I .! -

~'ightnessestablished by "Snug Fit"
Tightness veri fied by:

Qual. /Cert. Xnspector

Comments:



Equip XD: 12-TK-47-AB Train: 1 Equip Clays,:21

wing No.: 2-5151C

tion: EMERG DIESEL

System: DIESEL FUEL OXL

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:

Req'd Support Comp:

Safety Related Status:.NUCLEAR SR

Alias No: Power Train: NA

Comp Served: AB FUEL OXL STORAGE TANK

MFR:

60,000 GALS (12'IA X 72'ONG)
'Panel:

Elem'. Drawing: NgA

Hiring Drawing: N/A

Min/Opt: MIN

Power Source: N/A

Walkdown: F Relay Eval : N

Comp Type: TANK (COMMON FOR UNIT 1 AND UNIT 2)
240 HRS FULL LOAD.

Xso Drawing: 7

Location: BEXNG REPLACED UNDER RFC 12-4113,, CI NOT APPROVED AS OF9-15-92.





DC Cook Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 1 of 11

ID: 12-TK47-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 UNIT0 2 BURIED
SOUTH OF TURBINE BUILDING

Manufacturer, Model, Etc.: 12'IAX 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
than the demand.

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

3. The capacity of connections between the anchor bolts and the tank shell is equal to or
greater than the demand.

4. Attached piping has adequate flexibilityto accommodate the motion of a large, flat-bottom,
vertical tank..

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

N/A

Yes

Yes

N/A

N/A

mQKS

SRT: George G. Thomas (SBA) and Tom Huang (AEP)
'C

Underground tank. SRT evaiuated this tank based on the ave~~able documentation in the equipment package.

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:

~g
i-) Date:

il /Z ~low"

Attachment: EVALUATIONOF STRESSES IN THE TANK
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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 INZ/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

Alias No: Power Train: NA

Comp Served: REACTOR COOLANT PUMP

Mfr: ATLAS INDUSTRIAL MANUFACTURING CO.

Blem. Drawing: N/A

Wiring Drawing: N/A

Power Source:

Walkdown: F Relay Bval : N

Min/Opt: MIN

Comp Type: HEAT EXCHANGER

ISO Drawing: 2-CS-91 2-CS-100

Location: IN WEST AREA OF ROOM



DC COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
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 INDUSTRIALMANUFACTURINGCO.

BASIS: External analysis

1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater
than the demand.

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

3. The capacity of connections between the anchor bolts and the tank shell is equal to or
greater than the demand.

4. Attached piping has adequate flexibilityto accommodate the motion of a large, flat-bottom,
vertical tank.

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

N/A

Yes

Yes

Yes

N/A

S U

~CVIF~S

SRT: Gary Thomas and Tom Huang on 11/3/93.

Vertical Heat Exchanger on a Gusseted 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'n 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:

IC) /4

~g~ CZ

Attachment: Pictures
ttachment: Verification of Bolt Connection





DC COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 2 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 INDUSTRIALMANUFACTURINGCO.

ECUlKR

SUPPORT PEDESTAL TOP OF THE EXCHANGER
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Coo

Componone yo, 2 Class l

Any paxpicular area the Seismic Review Teaa should pay extra attention tot
Yes < No (Xf yea, check items that apply.)

Anchor Typo
Anchor Diameter
Anchor Spacing
Anchor Number
Anchor Embodmont<
Anchor Edge Distance
Anchor Cap
Anchor Thread Engagement
Anchor Crip
Anchor Angularity
Concrete Crack

~qs ~ ~~T

gjO I/ E; Q Pl I IJ (. ) <Al(= (gE'L

Other'a (describe bri.oily)

TE there is concern for Design Basis Discrepancy, cir'clo the applicable
item and explain.

1.
2.
3.

Hardware Maintenance Type Discrepancy
l'raving Upd?te Typo Discrepancy
Signi|.'icant Operability/Design Basis Discrepancy
Others

Condition:

Actions Taken:

Prepared By



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

ANCHOR INSPECTION DATA SHEE
SBfn DATER I+&ATAX . M @Oq -01'AC,HAhl4BR g.oug

Bldg. Location

Installation dwg. / Rev.

Anchora e Arran ement Sketch

2..~-I t
Ectuzpment No.

2-HG "I I

INDIANA I IICMIGAN POWCR
SITE DESIGN CONTROLLEO

WORKING COPY

SEP t)1995

g
(

~ I

|<YPg

~i1 R(7<~)

I/Z,R.(~p) ~
Ag

~b<
~ 0 \

~ h~

<~b

PLED. gK.G C A&T

Date:

Date:

Drawn by:

Date:
Engineer

.Verified by:
~ ual./Cer . Inspector

Reviewed by: T
Construe won An hor Review

Page 1 of 3
Revision 1



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

ANCHOR INSPECT ON DATA SH E

Unxt
l2- 3z

Xnstallatxon dwg. / Rev.

Anchora e Arran ement Sketch
Equipment No.

(>yp) IVB &
(T9P)

I

,'A 0 0
P

0 0
I

~4

I

0 0

0 0
>/g Z(~p)

0 0
8

C AFOOT
Pee .

0 0

I-O'RP

I IOIAPIA iVICHIGAN POPOVER

SITE OESIGN CONTROlLED
YPORKIHG COPY

SEP t~1995

.LFRKT

Drawn by: Date:
Verified by: Date:

al. Cert. Xnspector
Reviewed by: Date:

Construction Anch r Review Engineer

Page 1 of 3
Revision 1



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

CHOR INSPECTION DAT S

A"SX ~ gPa'-O" S~ %PITCH &BR'T
BXCHfHIGBR. RooH

Unit
l 2- 525s

Bldg.

Installation dwg. / Rev.

Anchora e Arran ement Sketch

H~ -1(
Equipment No.

Location

INDIANAI.IICHIGAN PO'ilE'R
SITE DLSIGN COMTROLLiD

WORKING COPY

SF.P 13 ISSUE

LERK

W~Hb
('TYPE) 3/( y

WMAj ~/II
(~P'L) /Ig

HMH$
~P2.) ~I(

w~ wB

wm wl

.bi,
'ob'4'ga

J BoiT
(~P)

e'$
~ ~

5CCT, Z -8 (scca c;c ~«~+~~)

Drawn by: Date: ~ 1

Verified by:~ ~

ual Cert. Inspector
Reviewed by: T

Construe won chor Review

Date:

Date:
Engineer

-F-F

Page 1 of 3
Revision 1



ATTACHMENT NO ~ 1

ANC OR SP

Equipment
No.-'mbeddedSteel Dwg. No.:

YSICA CHARA IS C

Dwg No.:

Weld ID
T e

Size
Len th
Cracks

2I/
Yes Yes Yes Yes s

'/ ~II I >/II 3li t

l II/ %4" <4'8I/
Yes

o
Yes
No

Yes
No

Weld e Codes

1 = Fillet
2 = Plug/Slot
3 = Groove

Lack of ~ePenetration
es Yes es QeQs Yes

No No
Yes
No

Porosity Yes Yes Yes Yes Yes'es Yes
No

Yes
No

INDIANAMICHIGAN POWER
SITE DESIGN CONTROLLED

WORKING COPY

SEP tg t995

LERK

Equipment base flexible: 0 Yes 5-No
ons ruc z n e

Date:

Reviewed'y:

Verified by:
ons ruc won c or evzev ngxneer
V

a .. e . npsec or

Date: t l2 3

Date:

Page 3 of 3
Revision



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

Equipment No.:
Anchor type: GODET

Tightness established by: 0
Torque Wrench No.:
Tightness verified? 0 Yes

Equipment base flexible? 0

Dia:
"Snug Fit"

Dwg No.: l2-32
pwg No ~: I 2 - '32 8$

0 Torque
Cal. Due Date:

No Date: 1ons c 10
Yes C(No ~. Date: 0 1-13

ons uc 1 n ARE

C C

Bolt ID
Gaps

Anchor
len th

A 5 C O e. F c
l aeT I/S~"em Yg>'STc $$ $Hpv gpss

\ It I " 'I V
< ii i il c « I II2.- 0 2,- 0 Z-o 2.- o 2- o g-0 2o

0

2-0

Comments

f~ IYI QCfCj
I 2.-3vlgG

Protruding p I5/l~ g" p'I ~ '>/~ ~"/g Z~Jy

edment )I )I//)~i iI qu 1< qu lI-1" li q'i~I 1 qy8 ) q

Boltri
Concrete
condition

Edge
distance

g ( 2. /IX P I 2." > I W ) I> W t 2. 0 I 2. 7i2-

Anchor
s acin
Anchor

an larit
Thread

engagement

@II @tl @'II @II ( 4 u

~
4 Oo i~o 00 g0 OO O4 ()

0

oy 0 y ng oK. ot. ck ok o((

Comments:

Verified by:
r9 a ., ert. Inspector

Revieved by:
Construct on ARE SITE DESIGN CONTROLLED

WOIIKING COPY

SEP l~ 1995

LEIIK

Date:

Date:

ago2of 3
ovision -3
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S 8 A DEPARTMENT
CONTROLLEO DOCUMENT
COPY NO.

12 SHP 5050 NDE.008
ATTACHMENT NO. 1

ULTRASONIC TEST REPORT

JOB ORDER NO.: CQ 4, REPORT DATE: REQUEST NO. M A,

IDENTIFICATION

Unit 'l ~CD
Component 2 — - l l

Item
Material + S
Other

TECHNI UE

Test Unit/ S/
Frey./Diameter
Reference Standard
Couplant/Batch No. C <

TEST DATA REMARKS

PERFORMED BY:

REUIEWED BY:

FORM NO. 12 SHP 5050 NDE.008-1

LEVEL: M~ DATE: / 5
Page 1 of 1
Revision 0



Emlip ID: 2-HE-38E Train: 2 Equip Class:21
J

wing No.: 2-5135A

ction: CCW

System: MISCELLANEOUS SEALING AND COOLXNG

Equip Ddsc: EAST CENTRIFUGAL CHARGING PUMP PP-50E LUBE OIL COOLER

Building: AUXILIARY Room: EAST CENTRIFUGAL CHARGING PUMP ROOM

Elev: 587 Sort: S, Notes:

Normal State: Desired State:

Support System Drawing:

Req'd Support Comp:

Safety Related Status: NUCLEAR SR

Power Req'd: N

Min/Opt: MIN

Alias No: Power Train: NA

Comp Served: EAST CENTRXFUGAL CHARGING PUMP

MFR: AMERXCAN PRECISION INDUSTRIES (BASCO)

M

Pa l
Elem. Drawing: N/A

Wiring Drawing: N/A

Power Source: N/A

Walkdown: F Relay Eval : N

Comp Type: HE

Iso Drawing: 2-CCÃ-515, 2-CCW-508

Location: XN THE NORTHEAST PART OF THE ROOM, 2 FEET NORTHEAST OF
EAST CENTRXFUGAL CHARGING PUMP g2-PP-50E



DC COOK Unit 2
SCREENING EVALUAPION WORK SHEET (SEWS)

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

ID: 2-HE-38E (Rev. 0) Class: 21 - Tanks and Heat Exchangers

Building: AUXILIARY Floor El.: 587.00 Room, Row/Col: E CENTRIFUGAL
CHARG PMP ROOM -'IN THE
NORTHEAST PART OF THE
ROOM, 2 FEET NORTHEAST OF
EAST CENTRIFUGAL CHARGING
PUMP ¹2-PP-50E

Manufacturer, Model, Etc.: MIDLAND-ROSS/ROSS-OPERATING VALVECO.

BASIS: External analysis

Description: EAST CENTRIFUGAL CHARGING PUMP PP-50E LUBE OIL COOLER

1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater
than the demand.

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

3. The capacity of connections between the anchor bolts and the tank shell is equal to or
greater than the demand.

4. Attached piping has adequate flexibilityto accommodate the motion of a large, flat-bottom,
vertical tank.

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

N/A

Yes

Yes

Yes

N/A

C Y D

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'W" long and 5" in diameter bolted to 2 1'ong 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:

Attachment: Pictures



DG COOK Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet2of2

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 El.: 587.00 Room, Row/Col: E CENTRIFUGAL

CHARG PMP ROOM - IN THE
NORTHEAST PART OF THE
ROOM, 2 FEET NORTHEAST OF
EAST CENTRIFUGAL CHARGING
PUMP ¹2-PP-50E

Manufacturer, Model, Etc.: MIDLAND-ROSS/ROSS-OPERATING VALVECO.

EAST CENTRIFUGAL CHARGING PUMP PP-50E
LUBE OIL COOLER
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Equip ID: 2-QT-134-CD Train: 2 Equip Class:21

D awing No.: 2-5151D

tion: EDG

System: DIESEL JACKET WATER

Equip Desc: CD EMERGENCY DIESEL AUXILIARYJACKET 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 AUXILIARYJACKET WATER HEATER

MFR: INDEECO

75KW HEATER

Panel: 2-DGCD

Elem. Drawing: 2-98014

Wiring Drawing: 2-95302

Power Source: 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 g2-QT-130-CD2,



DC Cook Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

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

ID: 2-QT-134-CD (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: CD EMERGENCY DIESEL AUXILIARYJACKET 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
82-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
than the demand.

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

3. The capacity of connections between the anchor bolts and the tank shell is equal to or
greater than the demand.

4. Attached piping has adequate flexibilityto accommodate the motion of a large, flat-bottom,
vertical tank.

5. A ring- pe foundation is not used to support a large, fiat-bottom, vertical tank.

N/A

Yes

Yes

Yes

N/A

DE

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 0 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 fullwater 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 ofwater). Considered as a cantilever with distributed load, the fundamental frequency is
estimated to be 82.5 Hz. Actual response is governed by fixityof 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 intlicates 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 Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS}

GIP Rev 2, Corrected, 2114I92
Status: Yes
Sheet 2 of 14

ID: 2-QT-134-CD (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: CD EMERGENCY DIESEL AUXILIARYJACKET 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
42-QT-130-CD2,

Manufacturer, Model, Etc.: 75KW HEATER

Evaluated by: Date'.

/ L/i3 ~/~g

Attachment: Pictures
Attachment: Anchor Plate Seismic Capacity Evaluation for 2-QT-l34-CD



DC Cook Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS'j

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

ID: 2-QT-134-CD (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: CD EMERGENCY DIESEL AUX!LIARYJACKET 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
¹2-QT-130-CD2,

Manufacturer, Model, Etc.: 75KW HEATER

2-QT-134-CD
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DC Cook Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

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

ID: 2-QT-134-CD (Rev. 0) Class: 21 - Tanks and Heat Exchangers

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
¹2-QT-130-CD2,

Floor El.: 587.00Building: AUXILIARY

Manufacturer, Model, Etc.: 75KW HEATER

Description: CD EMERGENCY DIESEL AUXILIARYJACKET WATER HEATER (TANK)

K Ij:tbaualx
'esponseSpectrum: User

Frequency: User - 8.96
Percent Damping: User - 0.0G

Spectral Values:
Direction
North - South
East - West
Vertical

Acceleration (g's)
0.38
0.38
0.23

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

~Wight
umber of Weights: 1

No Weight
1 550.00 6.875 0.000 32.000

Number of External Forces: 0

Xmas
Number of External Moments: 0

gggygiJPp~
hachar
Number of Anchor types: 1

Ultimate Ultimate
Tension

Inter
Shear
Inter Saf

No Dia Manufact Product Tension Shear Coeff Coeff Fact
1/2 Phillips Wedge (N) 2290.00 2380.00 1.00 0.30 1.00

Qmmta
'ltimateStress: 3500.00 psi..

eduction Factor: 0.8 .





DC Cook Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/ti4/92
Status: Yes
Sheet 10 of 14

ID: 2-QT-134-CD (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: CD EMERGENCY DIESEL AUXILIARYJACKET WATER HEATER (TANK)
Building: AUXILIARY Floor El.: 587.00 Room, Row/Col: CD EMER DSL

GEI'I RM - IN THE NORTHEAST
PART OF THE ROOM, 5 FEET
NORTH OF CD EMERGENCY
DIESEL JACKET WATER PUMP
¹2-QT-130-CD2,

Manufacturer, Model, Etc.: 75KW HEATER

Kaid
'llowable Stress: 30600 psi.

Rzfvm
'umberof Surfaces: 1

Surface Orientation

No

Direction
Comp

Nx
0.000

Direction
Comp

0.000

Direction
Comp

Nz
1.000

Anchor Pattern for Surface ¹ 1

Legend for Anchor Patterns

Anchor Bolts .

Concrete Linen: ~mm
Concrete Points .

Vleld Lines:





DC Cook Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

GIP Rev 2, Corrected,
2/14/92'tatus:

Yes
Sheet 11 of 14

ID: 2-QT-134-CD (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: CD EMERGENCY DIESEL AUXILIARYJACKET WATER HEATER (TANK)
Building: AUXILIARY Floor EI.: 587.00 Room, Row/Col: CD EMER DSL

GEN RM - IN THE NORTHEAST
PART OF THE ROOM, 5 FEET
NORTH OF CO EMERGENCY
DIESEL JACKET WATER PUMP
¹2-QT-130-C02,

Manufacturer, Model, Etc.: 75KW HEATER

Qmmdn
hrzhar.
Number ofAnchors: 3

No
Anch

Id Coord
0.000

14.063
14.063

Coord
0.000

-8.119
8.119

Z
Coord

0.000
0.000
0.000

Surf
Id

¹ of elements per line: 1

Number of Concrete Lines: 3

Start Start End End End Sf Line
No X-Coord Y-Coord Z-Coord X-Coord Y-Coord Z-Coo rd Id Width

-1.000
11.438
11.438

0.000
-3.572
3.572

0.000
0.000
0.000

6.250
14.563
14.563

0.000
-8.985
8.985

, 0.000 1

0.000 1

0.000 1

2.000
2.000
2.000

Number of Concrete Points: 0

EcldJ.bm '

of elements per line: 4
Number of Weld Lines: 0

Reduction Factor input for Anchor ¹ 1

Adequately Installed: Yes
Embedment Length: ( 2.13 in. Min Reqd. to achieve full capacity):= 2.13 in.
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

mbedment Steel and Pads Adequately Installed: Yes



OC Cook Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

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

ID: 2-QT-134-CD (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: CD EMERGENCY DIESEL AUXILIARYJACKET 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
¹2-QT-130-CD2,

Manufacturer, Model, Etc.: 75KW HEATER

Reduction Factor Input for Anchor ¹ 2

Adequately Installed: Yes
Embedment Length: ( 2.13 in. Min Reqd. to achieve full capacity):= 2.13 in.
Gap at Threaded Anchor: 0.00 in.
Edge Distance - Edge 1: 5.00 in.
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 ¹ 3

Adequately Installed: Yes
Embedment Length: (2.13 in. Min Reqd. to achieve full capacity):= 2.13 in.
Gap at Threaded Anchor: 0.00 in.
Edge Distance - Edge 1: 5.00 in.
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
No Id

1 1

2 1

3 1

PaIV
Vali

2003.75
2380.00
2003.75
2380.00
2003.75
2380.00

Pallrl
Vallr RT RN

1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.M
1.00 1.00
1.00 1.00

RL RG RS
1.00 1.00 1.00
1.00 1.00 1.00
1.00 1.00 1.M
1.00 1.00 1.00
1.00 1.00 1.00
1.00 1.00 1.00

RE RF Rc RR
1.00 0.88 1.00 1.00
1.00 1.00 1.00 1.00
1.M 0.88 1.00 1.00
1.00 1.00 1.00 1.00
1.00 0.88 1.M 1.00
1.00 1.00 1.00 1.00

RP RB RM
1.00 1.00 1.00
1.00 1.00 1.00
1.00 1.00 1.00
1.00 1.00 1.00
1.M 1.M 1.00
1.00 1.00 1.00

N/A = Not Applicable
Pall = Allowable Pull without Reduced Inspection
Vali = Allowable Shear without Reduced Inspection
Pallr = Allowable Pull with Reduced Inspection
Vailr = Allowable Shear with Reduced Inspection

= Outlier
= Reduction Factor Not Used

RT

RL

= Reduction Factor for Type of Anchorage
= Reduction Factor for Installation Adequa
= Reduction Factor for Embedment
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DC Cook Unit
2,~'CREENINGEVALUATIONWORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 13 of 14

ID: 2-QT-134-CD (Rev. G) Class: 21 - Tanks and Heat Exchangers
Description: CD EMERGENCY DIESEL AUXILIARYJACKET 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 PLIMP
¹2-QT-130-CD2,

Manufacturer, Model, Etc.: 75KW HEATER

RG
RS

RF
RC
RR
RP
RB

= Reduction Factor for Gap at Anchors
= Reduction Factor for Spacing
= Reduction Factor for Edge Distance
= Reduction Factor foi Concrete Strength
= Reduction Factor for Concrete Cracks
= Reduction Factor for Essential Relays
= Reduction Factor for Base Stiffness and Prying Action
= Reduction Factor for Base Strength and Load Path
= Reduction Factor for Embed. Steel and Pads

Analysis Performed: Yes

Type of Analysis: Regular
Spectral Accelerations (G's)

No N-S E-W Vertical Safety Factor

10

12
13
14

16
17
18
19
20

22
23
24

0.380
-0.380
-0.380
0.380
0.380

-0.380
0.380

-0.380
0.152

-0.152
0.152

-0.152
-0.152
0.152
0.152

-0.152
0.152

-0.152
0.152

-0.152
-0.152
0.152
0.152

-0.152

0.152
-0.152
0.152

-0.152
-0.152
0.152
0.152

-0.152
0.380

-0.380
-0.380
0.380
0.380

-0.380
0.380

-0.380
0.152

-0.152
0.152

-0.152
0.152

-0.152
-0.152
0.152

0.092
-0.092
0.092

-0.092
0.092

-0.092
-0.092
0.092
0.092

-0.092
0.092

-0.092
0.092

-0.092
-0.092
0.092
0.230

-0.230
-0.230
0.230
0.230

-0.230
0.230

-0.230

4.204
4.704
4.514
4.612
4.204
4.704
4.612
4.514
5.698
3.039
5.698
3.859
3.740
6.064
6.064
3.740
8.257
7.950

15.006
6.830
6.830

15.006
8.257
7.950





DC Cook Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet14 of14

ID: 2-QT-134-CD (Rev. 0) Class: 21 - Tanks and Meat Exchangers
Description: CD EMERGENCY DIESEL AUXILIARYJACKET 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
¹2-QT-130-CD2,

Manufacturer, Model, Etc.: 75KW HEATER

Minimum Safety Factor: 3.740

The Anchorage Capacity is 3.740 times greater than the Demand
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CONTROLLED DOCUMENT
COPY NO.

'2 SHP 5050 mE 008
ATTACPNENT NO. 3

ULTRASONIC TEST REPORT

JOB ORDER NO.: /A Q ~)
IDENTIFICATION

Unit
Component

Material V~
Other 5- .

TECHNI UE

Test Unit/ S/N y'S -'l~ CA.c'. -'s
Freq. /Diameter
Reference Standard
Couplant/Batch No.

TEST DATA REMARKS

~ wl+%CC'.CS«L
cC+

PERFORMED BX:

REVIEWED BY:

FORM NO. 12 SHP 5050 NDE.008-1

LEVEL:~ DATE:

LEVEL~- DATE.

Page 1 of 1
Revision 0



Equip XD: 2-TK-76N Train: 2 Equip Class:21

P~awing No.: 2-5149

~

~

~

~ ~

ction: HVAC

System: CONTROL ROOM AIR CONDXTXONING CHILL WATER

Equip Desc: CONTROL ROOM AIR CONDITIONING NORTH CHXLL WATER
EXPANSION TANK

Building: AUXILIARY Room: CONTROL ROOM AXR CONDITIONER ROOM

Elev: 650 Sort: S, Notes:

Normal State: Desired State: Power Req'd: N

Support System Drawing:

Req'd Support Comp:

Safety Related Status: STANDARD Min/Opt: MXN

Alias No:

Comp Served:

MFR:

Power Train:

Panel:

Elem. Drawing: NOT APPL

Wiring Drawing: NOT APPL

Power Source:

Walkdown: F Relay Eval : N

Comp Type: TANK.

Iso Drawing: 2-VW-529

Location: 4 FEET EAST OF THE ROOM'S ENTRANCE GATE, AT THE NORTH
WALL, 7 FEET ABOVE THE FLOOR



DC COOK Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet1 of2

ID: 2-TK-76N (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: CONTROL ROOM AIR CONDITIONINGNORTH CHILLWATER EXPANSION TANK
Building: AUXILIARY

Manufacturer, Model, Etc.:

BASIS: External analysis

Floor El.: 650.00 Room, Row/Col: CTRL RM AIR
CONDIT RM - 4 FEET EAST OF
THE ROOM'S ENTRANCE GATE,
AT THE NORTH WALL, 7 FEET
ABOVE THE FLOOR

1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater
than the demand.

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

3. The capacity of connections between the anchor bolts and the tank shell is equal to or
greater than the demand.

4. Attached piping'has adequate flexibilityto accommodate the motion of a large, flat-botton
vertical tank.

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

N/A

Yes

Yes

Yes

N/A

S C L DE

~C

SRT: Gary Thomas, Tom Huang and Kailash Mahajan on 11/3/93.

ANCHORAGE AND SUPPORT OF TANKACCEPTABLE BY JUDGMENT BY THE SRT FOR THIS SMALL
TANK.

Small tank 2'n length x 9 " in diameter on a 1" diameter piping system. Tank in-line with pipe, supported by a U-
bolt on a cantelevered angle (2 1/2" x 2 1/2" x 3/8") about 1' 6" long. Angle welded to a plate that is bolted to the
reinforced block wall with 3 5/8" diameter through bolts (other side of wall Inspecied and bolts came through).

Glass site tube judged acceptable (no interactions).

Evaluated by: Date:

Attachment: Pictures



DC COOK Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

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

ID: 2-TK-76N (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: CONTROL ROOM AIR CONDITIONINGNORTH CHILLWATER EXPANSION TANK
Building: AUXILIARY

Manufacturer, Model, Etc.:

QJCT~I=S

Floor El.: 650.00 Room, Row/Col: CTRL RM AIR
CONDIT RM -4 FEET EAST OF
THE ROOM'S ENTRANCE GATE,
ATTHE NORTH WALL, 7 FEET
ABOVE THE FLOOR

CONTROL ROOM AIR CONDITIONINGNORTH
CHILLWATER EXPANSION TANK
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Component go, 2 TK 7~ ~ Class 2~

Any payticular area the Seismic Review Team should pay axtra attention to?
Yes < No (If'es, check items that apply.)

Anchor Type
Anchor Diameter
Anchor Spacing
Anchor Ãumber
Anchor Embedment
Anchor Edge Distance
Anchor Cap
Anchor Thread Engagement
Anchor Crip
Anchor Angulari~
Concrete Crack<

Others (describe brieily)

If there is concern for Design Basi.s Discrepancy, circle the applicable
item and explain.

l.
3.

Fardvare Naintenanc'a Type Discrepancy
ruling Update Type Discrepancy

Significant Operability/Dosi~ Basis Discrepancy
Others

Condition:
WoH6

Actions Taken:

Prepared B nasa
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ATTACHMENT NO. 1
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Z.- Tl(- IC 0
Equipment No.

R > g" x 4 "x I'-4"

ZI r~r'.IO
~g e R{'.D 'ltllTll
-{.UE<C

VUH'P.i

Wl

83+/ $

g4.'t&L
~QOCK %I&44
SEC TlQM "4-k"

I7A

Z >"x3"x~ra"—J Q LQ'iX 5'"+

Z'6 I'r"
I

Z" Z."

CO

o~
C.O>.
-rL n-
et; ~ PpUO

O C9

O 2.'
Y.

~ ~O4/l

ZO&
~usQy

n

t.
4LI

+ amQ<S CRACWCD VC CBLIMG,
ALSQ. MQPTAR BEl'WCCkl t"LQCI(5
C RACKE.Q

~/s"4 5%6-
ROD

0)-'EB5llED

%A'5'.5

SEC Y."2-K'ECT. 'Y -C"

Drawn by:
Verified by:
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~ ~ual./ ert.
Reviewed by:

Construction

Date: C.-/

Date:
Inspector

Date:
Anc or Review Engineer
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Revision 1



ATTACHMENT Np.

Equipment No.:
Embedded Steel Dwg. No.:

Dwg No.:

Weld ID

size
Len h
cracks

Lack of
Penetration
Porosity

No

Yes Yes Yes Yes Yes Yes
No No Ho No No No

Yes Yes Yes Yes Yes Yes
No No No No No No

Yes Yes Yes Yes'es Yes
No No No No No , No

des
1 ~ Fillet
2 ~ Plug/s3.ot
3 ~ Groove

Yes
No

Yes
No

Yes
No

(MGLC.N'ES ~ kFQQMQ 'REM.
YVC.LD I ~ UMQCR<U'T AND FMDS OF AMC LE. H< '~e"
I" QF 7Hz TOP HQR I "'TAL WELD I 5 CQ~~<~>
WASHER

lh3IA;IA h'ijcH(QQN
T~o ~i~ c

woaxi-G carr

AUG 181995

LKRKT

I

Equipment base flexible: 0 Yes 8 No
ons ruc I.on e

Date:

Reviewed by:
I

Verified by:
ua

ons ruc won c or evxew gxneer

npsec or
Date:

Pago 3 of 3
Revision 1



ATTACHMENT4 TO AEP:NRC:1040E

SAMPLE SEWS, ANCHORAGE CALCULATIONS,AND
ANCHORAGE INSPECTION DOCUMENTATION

FOR LARGE FLAT BOTTOM TANKS
RAI ITEM 6



This attachment includes sample SEWS, anchorage calculations and anchorage inspection
documentation for the large fiat bottom tank evaluations requested in RAI Question 6. Included
in this attachment are the evaluations for 1-TK-33 (RWST) and 2-TK-32 (CST).



wquip ID: 1-TK-33 Txain: 12 Equip Class: 21

Drawing No.: 1-5144~

~

~ ~

.'ction: DRI

System: REFUELING WATER STORAGE TANK SUPPLY

Equip Desc: REFUELING WATER STORAGE TANK

Building: GROUNDS Room: RWST ARBA

Elev: 609 Sort: S, Notes:

Normal State: Desixed State: Powex Req'd:

Support System Drawing:

Req'd Support Comp:

Safety Related Status: NUCLBAR SR Min/Opt: MIN

Alias No: Power Train:

Comp Served: RWST

Mfr: GRAVER TANK AND MAMJPACTURING CO

Model: 420,000 GALS

"
Elem. Drawing:

Wiring Drawing:

Power Source:

Walkdown: F Relay Bval : N

Comp Type: TANK

ISO Drawing:

Location: 25'ORTH OF UNIT 1 CONTAINMENT BUILDING.
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DC Cook Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet1 of26

ID: 1-TK-33 (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: REFUELING WATER STORAGE TANK
Building: GROUNDS Floor El.: 609.00 Room, Row/Col: RWST AREA, 25'

OF UNIT 1 CONT BUILDING.
Manufacturer, Model, Etc.: GRAVER TANKAND MANUFACTURINGCO. 420,000 GALS

BASIS: External analysis

1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater
than the demand.

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

3. The capacity of connections between the anchor bolts and the tank shell is equal to or
greater than the demand..

4. Attached piping has adequate flexibilityto accommodate the motion of a large, flat-bottom,
vertical tank.

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

Yes

Yes

Yes

Yes

Yes

COJg NINES

~

~

SRT: George G. Thomas and Tom Huang on 10/5/930
Large flat bottom tank 48'-0" inside diameter 32'-3" height (31'-0" liquid tank). Tank manufactured by Graver Tank,
made of ASTM A240 Type 304 Steel, 420,000 gallons and weighs 94,000 lbs. Anchored with 25 3/8" th x 5" w x

4'4"

long strap that is embedded in the concrete 2'epth with a 2" radius hook at the end.

A detailed calculation was performed to the SQUG GIP criteria as part of the Stevenson 8 Associates report
"Earthquake Analysis of D.C. Cook NPP Refueling Water Storage Tank Subjected to Nozzle Loadings to Original
and Current Design Criteria", September 12, 1989.

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 calculation for the RWST using GIP methodology indicated an overall safety factor of 2.57 for overturning and
1.72 for shear. The calculation is included as a document of this SEWS.

The tank is founded on a concrete pad per drawing 0 1-2-3048.
g4

Although anchora the straps were not rusted to the degree that the SRT judged the;e should be reduction in
capacity. A flin ing of the walkdown was that these straps should be cleaned and painted to maintain their integrity.

Picture 2, Wk. 1, Tm 2, Disk 1- Pipe at the Bottom of the RWST
Picture 1, Wk. 1, Tm 2, Disk 1 - Typical Rusted Strap
Picture 3, Wk. 1, Tm 2, Disk 1 - Buckled out Anchor Strap



DC Cook Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 2 of 26

ID: 1-TK-33 (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: REFUELING WATER STORAGE TANK
Building: GROUNDS Floor El.: 609.00 Room, Row/Col: RWST AREA, 25'

OF UNIT 1 CONT BUILDING.
Manufacturer, Model, Etc.: GRAVER TANKAND MANUFACTURINGCO. 420,000 GALS

Evaluated by: Date:

/~ -zg-

Attachment: Pictures
Attachment: Seismic Evaluation of The RWST
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OC Cook Unit1
SCREENING EVALUATIONWORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 3 of 26

ID: 1-TK-33 (Rev. 0) Class: 21 - Tanks and Meat Exchangers
Description: REFUELING WATER STORAGE TANK
Building: GROUNDS Floor El.: 609.00 Room, Row/Col: RWST AREA, 25'

OF UNIT 1 CONT BUILDING.
Manufacturer, Model, Etc.: GRAVER TANKAND MANUFACTURINGCO. 420,000 GALS

5 «I

!g5(Sl'') )I

Buckled out Anchor Strap

Pipe at the Bottom of the RWST

)

c

„"5'

5

'I Eyj

Rusted Anchor Strap
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EOASP 1.0

08-03-1989
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Equip Id: 2-TK-32 Train: 12 Equip Class: 21

'ng No.: 2-5106A

Function: D

System: CONDENSATE STORAGE TANK SUPPLY

Equip Desc: CONDENSATE STORAGE TANK

Building: GROUNDS Room: INNER PLANT GROUNDS

Elev: 609 Sort: Sg Notes:

Normal State: Desired State: Power Req'd: N

Support System Drawing:

Req'd Support Comp:

Safety Related Status: STANDARD Min/Opt: MIN

Alias No: Power Train: NA

Comp Served: CONDENSATE STORAGE TANK

MFR: GRAVER TANK & MFG. CO., INC.

l: 500,000 GALS.

Panel:

Elem. Drawing: NOT APPL

Wiring Drawing: NOT APPL

Power Source:

Walkdown: F Relay Eval: N

;i'omp Type: TANK

Iso Drawing:

Location: 50 FEET SOUTH OF THE UNIT 2 CONTAINMENT DOME



DC Cook Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

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

ID: 2-TK-32 (Rev. 0)
Description: CONDENSATE STORAGE TANK

Class: 21 - Tanks and Heat Exchangers

Building: GROUNDS Floor El.: 609.00 Room, Row/Col: INNER PLANT
GROUNDS - 50 FEET SOUTH OF
THE UNIT2 CONTAINMENT
DOME

Manufacturer, Model, Etc.: GRAVER TANK& MFG. CO., INC. 500,000 GALS.

BASIS: External analysis

1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater
than the demand.

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

3. The capacity of connections between the anchor bolts and the tank shell is equal to or
greater than the demand.

4. Attached piping has adequate flexibilityto accommodate the motion of a large, flat-bottom,
vertical tank.

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

Yes

Yes

Yes

Yes

Yes

E P El IC

COJHI)LES

SRT: George G. Thomas and Tom Huang on 10/5/93

Large flat bottom tank 52'-0" inside diameter 34'-5 1/2" height. Tank manufactured by Graver Tank, made of
ASTM A240 Type 304 Steel, 500,000 gallons and weighs 128,700 lbs. Anchored with 30 3/8" th x 5" w x 4'4"
long strap that is embedded in the concrete 2'epth 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 GIP methodology
indicated an overall safety factor of 2.57 for overturning and 1.72 for shear. Calculation is attached to the SEWS of
1-TK-33.

Comparison of significant attributes of the tanks is shown below:

RWST CST

48'iameter
31'iquid Height
25'trap Anchors

52'iameter
31'-7" Liquid Height
30'trap Anchors

For shear the tanks are essentially identical since the demand and capacity are both proportional to the area under
the base.
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DC Cook Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

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

ID: 2-TK-32 (Rev. 0)
Description: CONDENSATE STORAGE TANK

Class: 21 - Tanks and Meat Exchangers

Building: GROUNDS Floor El.: 609.00 Room, Row/Col: INNER PLANT
GROUNDS - 50 FEET SOUTH OF
THE UNIT2 CONTAINMENT
DOME

Manufacturer, Model, Etc.: GRAVER TANK8 MFG. CO., INC. 500,000 GALS.

ELXUHIR

,, jest

7
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y4)4X, h P

~ o
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2'uckled

Out Anchor Strap

Pipes at the Bottom of the RWST
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**12 CHP 5021.CCD ~ 019
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ATTACHMENT5 TO AEP:NRC:1040E

SAMPLE SEWS, ANCHORAGE CALCULATIONS,AND
ANCHORAGE INSPECTION DOCUMENTATION

FOR HORIZONTALTANKS AND HEAT EXCHANGERS
RAI ITEM 7



This attachment includes sample SEWS, anchorage calculations and anchorage inspection
documentation for the horizontal tank and heat exchanger evaluations requested in RAI Question
7. Included in this attachment are the evaluations for 1-HE-14, 2-HE-15E, 12-HE-16N, 1-QT-
107-AB, 2-QT-1 1$ -CD, 1-HE-.15E and 1-QT-107-CD.



01/16/92
PG. N0.53'AFE

SHUTDOWN EQUIPMEHT I.IST (SSELWP)

FUNCTION: CC'W

Equipment Class: 21 Train: 12

Equipment ID: 1-NE-1C Drawing Number: 1-5135

System: CVCS

Equip Description: LETDOWN HEAT EXCHANGER

Ruilding: AUXILIARY Room: LETDOWN HEAT EXCHANGER ROOM Elevation: 633

Normal state: Desired state: Power Required: H Sort:

Suooorting System Drawing Number:

acquired Interconnections and Supporting Components:

fety Related Status: NUCLEAR SR Min/Opt: MIN

ADDITIONAL INFORMATIOQ

Al ias Number: Power Train: NA

Comnonent Served: LETDOWN HEAT EXCHAHGFR

Manufacturer: AILAS INDUSTRAIAL MANUFACTURING CO Model: 1000 GPM

Panel:

Elem Drawing: H/A Wiring Drawing: N/A

Power Source: N/A

Walkdownt F Relay Only: N

Comoonent Type: HE (ONE PER UHIT)
ISO Drawings:

Detailed Location:



DC Cook Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet1 of3

ID: 1-HE-14 (Rev. 0)
Description: LETDOWN HEAT EXCHANGER

Class: 21 - Tanks and Heat Exchangers

Building: AUXILIARY Floor El.: 633.00 Room, Row/Col: LETDOWN HEAT
EXCHANG,

Manufacturer, Model, Etc.: ATLAS INDUSTRAIALMANUFACTURINGCO, 1000 GPM

BASIS: External analysis

1. The buckling capacity of the shell of a targe, flat-bottom, vertical tank is equal to or greater
than the demand.

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

3. The capacity of connections between the anchor bolts and the tank shell is equal to or
greater than the demand.

4. Attached piping has adequate flexibilityto accommodate the motion of a large, flat-bottom,
vertical tank.

-5. A ring-type foundation is not used to support a large, fIat-bottom, vertical tank.

N/A

Yes

Yes

Yes

N/A

SRT: Gary Thomas, and Tom Huang on 11/3/93.

ANCHORAGE ADEQUACYACCEPTABLE TO SRT BASED ON BACKOF ENVELOPE CALCULATIONSHOWN
BELOW.

Nozzle loads on heat exchanger are small (on the order of 600 lbs. and 600 ft.-lbs.).

Anchored with 2 - 7/8" diameter J-bolts on 11-3/8" spacing. Vertical distance from the base of exchanger to the
C.G. of exchanger is 13". Vertical d'stance from the base of the exchanger to the top nozzle is 29".

Supports for saddle dowled into base concrete. Saddle supports are adequately reinforced to transfer loads to
bolts.

SRT judged that the Heat Exchanger is rigid.

Back of the envelope calculation:

0.24g (DBE ZPA at floor) x 1.25 (for realistic spectra) x 3320 lbs. (wt. of HX) x 13" (to C.G.) / [2 (bolts) x (11.375")]
+ 700 Ibs x 29" (Nozzle loads)/(2 x 11.375" ]+ 700 (ft. -Ibs) x12 in/ft/(2 x11.375") = 1830 lbs. tension/bolt-
3320 (.76g )/4 (dead wt. - vertical earthquake) ) = 1199 lbs. tension/bolt

.24 x 1.25 x 3320/4 (bolts) + 700/4 = 424 lbs. shear/bolt

Embedment for the 7/8" diameter J-bolts is 19.5" or 19.5/.875 = 22.3 bolt diameters into concrete. RLp for
embedment (90 degree hook) = ]19.5+8(7/8)]/(62.5 x.875)=0.49. Allowable for tension = 20.44 x 0.49 = 9.8 k >
1.2 k. For shear = 10.22 k > 0.424 k. OK.





DC COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 2 of 3

ID: 1-HE-14 (Rev. 0)
Description: LETDOWN HEAT EXCHANGER

Class: 21 - Tanks and Heat Exchangers

Building: AUXILIARY Floor El.: 633.00 Room, Row/Col: LETDOWN HEAT
EXCHANG,

Manufacturer, Model, Etc.: ATLAS INDUSTRAIALMANUFACTURINGCO, 1000 GPM

Evaluated by: Date:

8/f5 (~>w

(p (p-

Attachment: Pictures



DC COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS}
GIP Rev 2 Corrected 2/14/92
Status: Yes
Sheet 3 of 3

ID: 1-HE-14 (Rev. 0)
Description: LETDOWN HEAT EXCHANGER

Class: 21 - Tanks and Heat Exchangers

Building: AUXILIARY Floor El.: 633.00 Room, Row/Col: LETDOWN HEAT
EXCHANG,

Manufacturer, Model, Etc.: ATLAS INDUSTRAIALMANUFACTURINGCO, 1000 GPM

Overall Exchanger Saddle Support
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ComponenC No. Class

Any parget:icular area the Seismic Roviev Teaa should pay oxtra attontion to?
Yes < No (If yea, check items that apply.)

5

Anchor Type
Anchor Diameter
Anchor Spacing
Anchor Number
Anchor Embedment~
Anchor Edge distance
Anchor

Cepv'nchorThread Engagement
Anchor Grip
Anchor Angularity
Concrete Crack

khamxha

lhd 4= kt('.~<fn r( 'I '< ~ ~ P~

lg" ~4/) J (T(p C04~AJ

Others (((sstribs brisrly) " ~ N IIk~~
NO bl AS~5. )~ 5<,&~ f

(

IE there ia concern, for Design Basis Discrepancy, circle the applicable
item and explain.

1.
2.
3.

Hardvare Maintenance Type Discrepancy
Dra~ing Up&,te Type Discrepancy
Significant Operabili.ty/Design Basis Discrepancy
Others

Condition:

Actions Taken:
lJDIJB (AG.H P PrO(AT(O(~

Prepared By T Data ('s >l P--





'HP 5021 CCD.019
..i'TACHMENT NO 1

lt 5bPI-ZZ
lZ,- 332.5 - '9

ALlX I 33'-O" EL. LETDOWN BEAT EXCHANC ER RQQM
Bl g. Location

I - HE.- I4-

Insta at on wg. / Rev.

Anchora e Arran ement Sketch
Equipment No.

OI

4
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DUE, TQ HIC H RADIA'TIOM AREA
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Revision 1





++12 CHP 5021 ~ CCD. 019
ATTACHMENT NO.

pgg No.: IZ-3)ZI-U. II IZ-3.)ZE ~

gag No.; IZ-50 t ) -ZO

Tightness verified? 0 Yes 0 No Date:
ons ruc on

Equipment base flexible? 0 Yes I No Date:
ons ruc o ARE

~

~ ~quipment No.: I-HE-I4.

Anchor type: ~ >~<~ ~~PE Z Dia:
Tightness established by: 0 "Snug Fit" 0 Torque
Torque Wrench No.: Cal. Due Date:

Bolt ID I ~ 3 4

GaPs BFlwk5l BEfivEEIU
I

Comments

Anchor
len th 2 '-

I '~z" Z'- I'li''- I ~i" 7'- I'jz"
41'~z" ~ 41'l4" 4lg " 41 "L

Protruding ~sic ~ -~su --~6~.
len th

Boltri
Concrete
condition

Edg»
distance,

)I'-7 lc I'-7~i~" I.'- /'rz" I'-7Yz-
>8'/4" >8" W Rli "dh a7Vr.

"~V~ ~'/
2>/4 " 2'1(" L>~

C.SACK Ihl
CGMCRETT:

~1( UOTII SIDE5

4'/q 4 '/4

Anchor
s acin
Anchor

an larit
Thread

engagement

I I ~/s" II~~a"

4 IO' lQ (50'LQ
CD I( OIC OK &IC

Comments 4 QtlE TD Hlf' RADIKfloLI AREA Iso Ar'I MLT Loc.ATI wERc hloT QKTAll.l
THC EAST P WERE DE:TER~I IMILAR, TO THE UV'C5i'T PE'0 'TAI Ih

A I hlSPEC T'L(5hl.
15 I

R \h
H R

R llICo

Varified by:
Qua ./Cert. Inspector

Revieved by!
T'ons ruct on

Date:

Date!

Page 2 of 3
Revision l



siss've w i vvui ver
ATTAVBKNTNO. l

l-HE,- l 4-

edded Steel Dwg. No.:
Dug No.: re&

Weld ID

Size

Cracks

Lack ofPenetration

3(/v ( (/~ ~y &» (/4IP 3(/ gr I, (/

Yes Yes
No QKO
Yes s Yes
No

/~/4"(('//, /y "» '//,''lg"»'l4"

Yes

W~ WS Vl4 WS 'IMr- W V

l l

I/~ I/~ I/S

des

Yes

Wa,
l

1 ~ Fillet
~((~I/ » 2 ~ Plllg/slot

3 ~ Groove

Porosity Yes Yes Yes Yes
No

Yes's Yes

Equipment base flexible: 0 Yes 8- No
ons ruc x

Reviewed by:
ons ruc son c or evxev ngxneer

Uerified by: To <~+wc. s «~ o
ua . e . npsec or Date:

Page 3 of 3
Revision 1





ssaC aVC J ~ 4 SU ~ V J V
ATTACHMENT NO. 1

~ipment No . 1- HE, - l4

added Steel Dwg. No.:
Dwg No.: WR

Meld ID

Size

Cracks
g >/g'~~lg "

Yes Yes Yes Yes Yes Yes YQS
No No No No No No No

l ~ Fillet
es'

Plug/Slot
3 ~ Groove

Lack of . ~ Yes Yes .YesPenetration KaJ No No No
Yes Yes Yes Yes
No No No No

Porosity Y Yes Yes Yes Yes'es Yes Yes
o No No No No No No No

Equipment hase flexible: 0 Yas E No
on ruc z n a

Reviewed by:

Veri.fied by: 7c l e
ons ruc son c or avxew gxnaer

e . np ec r Date:

Page 3 of 3

Revision 1



S 8 A DEPARTMENT
CONTROLLED DOCUMENT
COPY NO. 3- ~

12 SHP 5050 NDE pp8
ATTACHMENT NO. 1

ULTRASONIC TEST REPORT

JOB ORDER NO.: ~l REPORT DATE: REgUEST NO.

IDENTIFICATION

Unit
Component
Item
Material
Other 5

TECHNI UE

Test Unit/ S/N 5k
Freq./Diameter
Reference Standard
Couplant/Batch No. '7 SB

TEST DATA REMARKS

PERFORMED BY:

REVIEWED BY:

FORM NO. 12 SHP 5050 NDE.008-1

LEVEL ~ DATE

LEVEL:~'- DATE: Z 5

Page 1 of 1
Revision 0



Equip ID: 2-HE-15E Train: 2 Equip Class:21

wing No.: 2-5135A 2-5113

tion: CCW

System: COMPONENT COOLING WATER

Equip Desc: EAST COMPONENT COOLING WATER HEAT EXCHANGER

Building: AUXILIARY Room: 609 HALLWAY

Elev: 609 Sort: S, Notes:

Normal State:
4

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: EAST COMPONENT COOLING WATER HEAT EXCHANGER

MPR: M.L.W. INDUSTRIES

Pa el:
Elem. Drawing: NOT APPL

Wiring Drawing: NOT APPL

Power Source: NOT APPL

Walkdown: F Relay Eval : N

Comp Type: HE

Iso Drawing: 2-CCW-41, 2-CCW-42

Location: 30 FEET EAST OP THE N2 MONITOR TANK





DC COOK Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet1 of2

ID: 2-HE-15E (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: EAST COMPONENT COOLING WATER HEAT EXCHANGER
Building: AUXILIARY Floor El.: 609.00 Room, Row/Col: 609 HALLWAY-

30 FEET EAST OF THE ¹2
MONITOR TANK

Manufacturer, Model, Etc.: M.L.W. INDUSTRIES (HORIZONTAL)

BASIS: External analysis

1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater
than the demand.

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

3. The capacity of connections between the anchor bolts and the tank shell is equal to or
greater than the demand.

4. Attached piping has adequate flexibilityto accommodate the motion of a large, flat-bottom,
vertical tank.

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

N/A

Yes

Yes

Yes

N/A

C LL 0

~CO I~S
SRT: Gary Thomas, Tom Huang, and Kailash Mahajan on 11/2/93.

Component Cooling Water Heat Exchanger on two reinforced saddles. Anchorage is two 7/8" diameter J bolts.
There are 4 1" wedge expansion anchors in one pedestal in the horizontal direction.

C.G. of exchanger from the top of the saddle pedestal about 3'.

Pedestal concrete is cracked. AEPSC tracking the problem through a condition report. SRT has reviewed the
resolution of this problem and determined that it is resolved.

This unit is the same as 1-HE-15E except there are no horizontal anchors on 1-HE-15E. The anchorage for this
exchanger is more robust. The calculations of 1-HE-15E show that the anchors are adequate and the saddles are
safe.

Evaluated by:

, sb.~ Date:

ttachment: Pictures



DC COOK Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

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

ID: 2-HE-15E (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: EAST COMPONENT COOLING WATER HEAT EXCHANGER
Building: AUXILIARY Floor El.: 609.00 Room, Row/Col: 609 HALLWAY-

30 FEET EAST OF THE ¹2
MONITOR TANK

Manufacturer, Model, Etc:: M.L.W. INDUSTRIES (HORIZONTAL)

BLCLI le

ONE SADDLE WITH 4 HORIZONTALBOLTS OTHER SADDLE SUPPORT



Coo

Component No. '2- —
I S E Cloaa

Any pazpicular area tho Seismic Review Teaa should pay extra attontion to?
Yea < No (If yea, check Stoma that apply.)

Anchor Typo
Anchor Diameter
Anchor Spacing
Anchor lumbar
Anchor Embodmont+
Anchor Edge Distance
Anchor Gap M
Anchor Thread Engagement
Anchor Grip
Anchor Angularity
Concrete

Cracks'thers

(describe briefly)

If there ia concern for Design Basis Discrepancy, circle tho applicable
atom and explain.

1.
2.
3.

Hardvare Maintenanco Type Discrepancy
Dra~ing Update Typo Discrepancy
Significant Operability/Design Basis Discrepancy
Others

Condition:
HotJ8

Actions Taken:
9 SING

Preparod By Dasa



**12 CHP 5021 CCD. 019
ATTACHMENT NO. 1
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Anchora e Arran ement Sketch

ANCHOR INSPECTION DATA SHEET
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Verified by:
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**12 CHP 5021. CCD. 019
ATTACHMENT NO. 1
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Bldg. Location

Installation dwg. / Rev.
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**12 CHP 5021.CCD.019
ATTACHMENT NO. 1
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**12 CHP 502 1. CCD. 0 19
ATTACHMENT No.

Equipment No.: '- H C IGC
Anchor type: Z BGU Dia:
Tightness established by: 0 "Snug Fit" 0
Torque Wrench No.: rJA
Tightness verified? 0 Yes 5 No HR

ons ruc
Equipment base flexible7 0 Yes S. No T'ns

Dwg No.: IR-3298"f
Dvg No.:

Torque
Cal. Due Date:
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Comments
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**12 CHP 5021.CCD.P19
ATTACHMENT No,

~

~ ~Equipment No.:
Anchor type: < ~t. PrH(&OP.
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Torque Wrench No.: P
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**12 CHP 5021. CCD. 019
ATTACHMENT NO. 1

Equipment No.:
Embedded Steel Dwg. No.:

OR S CT 0
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Cracks
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IDENTIFICATION

Unit Waa
Component
Item A~a.
Material
Other 5
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Couplant/Batch No. ~ ~/~ lP88
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~
Yi atabase: K:SSEL1B.DBF

Equip ID: 12-HE-16N Train: 12 Equip Class:21
~

~

~ing No.: 12-5136, 1-5135

Function: SFP COOLING AND CCW

System: SPENT FUEL PIT COOLING & CCW

Equip Desc: NORTH SPENT FUEL PIT HEAT EXCHANGER

Building: U-1 AUXILIARY Room: SPENT FUEL PIT HE ROOM

Elev: 609 Sort: S, Notes:

Normal State: Desired State: Power Req'd: N

Support System Drawing:

Req'd Support Comp:

Safety Related Status: STANDARD

Alias No: Power Train: NA

~ Comp Served: OAT, JOSEPH, CORP

MFR:

5:
Panel:

Elem. Drawing:

Wiring Drawing:

Power Source:

Walkdown: F Relay Eval : N

Comp Type: HE

Min/Opt: MIN

Iso Drawing: 12-SF-5, 7, 1-CCW-l, 7

Location: NW AREA OF RM



DC COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 1 of 9

ID: 12-HE-16N (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: NORTH SPENT FUEL PIT HEAT EXCHANGER
Building: AUXILIARY Floor El.: 609.00 Room, Row/Col: SPENT FUEL PIT

HEATXCHGR RM, NWAREAOF
RM

Manufacturer, Model, Etc.: OAT, JOSEPH, CORP.

BASIS: Horizontal TANKanalysis

1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater
than the demand.

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

3. The capacity of connections between the anchor bolts and the tank shell is equal to or
greater than the demand.

4. Attached piping has adequate flexibilityto accommodate the motion of a large, flat-bottom,
vertical tank.

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

N/A

Yes

Yes

Yes

N/A

C

~CM@NN Q

RT: Gary Thomas, Tom Huang and Kailash Mahajan on 11/3/93.

3' 2" diameter horizontal heat exchanger about 22'ong on two saddles supported by piers. Total weight full given
as 26,200 lbs.

Exchanger bolted into pier with 4 7/8" diameter bolts per saddle. Piers are dowled into floor.

The results of tank analysis show that the tank anchorage is adequate and also the saddles are safe.

Evaluated by: Date:

Attachment: Pictures
Attachment: TANKAnalysis Results
Attachment: Check of Stresses in Saddles



DC COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet2of9

ID: 12-HE-16N (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: NORTH SPENT FUEL PIT HEAT EXCHANGER
Building: AUXILIARY Floor El.: 609.00 Room, Row/Col: SPENT FUEL PIT

HEAT XCHGR RIVI, NW AREA OF
RM

Manufacturer, Model, Etc.: OAT, JOSEPH, CORP.

NORTH SPENT FUEL PIT HEAT EXCHANGER





DG COCK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 3 of 9

ID: 12-HE-16N (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: NORTH SPENT FUEL PIT HEAT EXCHANGER
Building: AUXILIARY Floor El.: 609.00 Room, Row/Col: SPENT FUEL PIT

HEAT XCHGR RM, NWAREA OF
RM

Manufacturer, Model, Etc.: OAT, JOSEPH, CORP.

TANKAnalysis Results

Step 1 —Input Data
a) Assumptions
1. Tank is cylindrical, horizontally oriented and supported on saddles.
2. Tank and saddles are made of carbon steel
3. Saddles are uniformly spaced.
4. Saddles overhang is less than spacing /2
5. Base plates have slotted anchor bolt holes for thermal growth except for the base plate under

the fixed saddle.
6. Imposed nozzle loads are not significant.
7. The tank foundation is adequate.
8. Anchor bolts are cast in place or expansion type.

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes

b) Materials
Weight of Tank+ Fluid
Weight Density of Tank+ Fluid
Saddle Elastic Modulus
Saddle Shear Modulus
Base Plate Yield Strength
Anchor Type

c) Dimensions
Tank Diameter, D
Tank Length, L
Tank Thickness, t
Height of Tank+ Fluid C.G., Hcg
Number of Saddles
Saddle Spacing, S
Saddle Height, h
Saddle Shear cross-sectional area
Saddle Weak Axis Moment of Interia
Number of Bolt Locations / Saddle
Number of Bolts / Bolting Location
Extreme Bolt Spacing,

D'nchorBolt Eccentricity, e
Weld Thickness
Base Plate Thickness

26.2 kips
151 Ibs/ftn3
30000.0 ksi
1". 500.0 ksi
30000.0 ksi

7/8 in 90 deg. J-Bolts

3.17 ft
22.0 ft
0.44 in
2.16 ft

13.0 ft
4.9 in

23 63 inn2
24.36 in"4

1.83 ft
3.0 in

0.188 in
0.5 in





DC COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet4of9

ID: 12-HE-16N (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: NORTH SPENT FUEL PIT HEAT EXCHANGER
Building: AUXILIARY Floor El.: 609.00 Room, Row/Col: SPENT FUEL PIT

HEAT XCHGR RM, NWAREA OF
RM

Manufacturer, Model, Etc.: OAT, JOSEPH, CORP.

d) Anchor Bolts

Type = 90 Deg J-Bolt
Manufacturer =

Diameter = 7/8 in
Product Name =

Nominal Capacity
Pullout

20.44 kips
Shear

10.22 kips

Concrete Compression Strength, fc' 3500.0 psi

Reduction Parameters
Capacity Reduction Factor

Label Check Condition Pullout Shear
1. Type of Anchorage
2. Installation Adequacy

Yes
Yes Installation is adequate

1.0
1.0

1.0
1.0

3. Embedment Length Yes Embedment Length = 18.75
in

0.47 1.0

4. Gap at Threaded Anchors
5. Spacing between Anchorages

Yes Gap size = 0.0 in
Yes

1.0
1.0

1.0
1.0

7. Concrete Strength and Condition
8. Concrete Crack Location and Size
9. Essential Relays in Cabinets
10. Base Stiffness and Prying Action
11. Equipment Base Strength and

Structural Load Path
12. Embedment Steel and Pads

Yes Base strength and load path
are O.K.

Yes Installation is O.K.

Yes
Yes Crack Size = 0.0 in
No

Yes

1.0
1.0

'1.0

1.0

1.0

1.0
1.0

1.0
1.0

1.0

Does the tank satisfy all the assumptions and is within the applicable range of parameters?

Step 2- The allowable bolt loads

Allowable Tension Load,
Pu'llowableShear Load,
Vu'.211 kips

7.967 kips

Step 3 —Determine base plate bending strength reduction factor

RB 346.7068



DC COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes

'heet5 of 9
ID: 12-HE-16N (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: NORTH SPENT FUEL PIT HEAT EXCHANGER
Building: AUXILIARY Floor El.: 609.00 Room, Row/Col: SPENT FUEL PIT

HEATXCHGR RM, NWAREAOF
RM

Manufacturer, Model, Etc.: OAT, JOSEPH, CORP.

Step 4 —Determine base plate weld strength reduction factor

RW 3.3848

Step 5 —Determine the anchorage tension and shear allowable loads

Allowable Anchorage Tension Load, Pu
Allowable Anchorage Shear Load, Vu

7.211 kips
7.967 kips

Step 6 —Calculate the ratios and values

alpha (Pu/Vu)

Vu /Wb
Hcg /

D'cg/S
F1

F2

0.91
3.28 kips/bolt

2.43
1.18

0.166
2.236
2.475

Step 7- Determine the acceleration capacity of the tank anchorage

lambda 1

lambda u
Anchor Acceleration capacity, lambda

1.088 G
0.772 G
0.772 G

Step 8 —Determine the maximum saddle spacing for transverse and vertical rigid frequency response

Maximum Saddle Spacing, Sc 13.45 ft

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

Saddle Stiffness, Ks
R nant Frequency of Tank in Longitudinal Direction

13948.206 kipsfin
72.15 Hz



DC COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 6 of9

ID: 12-HE-16N (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: NORTH SPENT FUEL PIT HEAT EXCHANGER
Building: AUXILIARY Floor El.: 609.00 Room, Row/Col: SPENT FUEL PIT

HEAT XCHGR RM, NWAREA OF
RM

Manufacturer, Model, Etc.: OAT, JOSEPH, CORP.

Step 10 —Determine the seismic demand acceleration

ZPA 0.275 G

Tank is rigid in all three directions.
Tank anchorage is adequate because anchorage acceleration capacity is greater than ZPA

Step 11 —Check the saddle stresses

The program does not check the saddle stresses
Check the saddle stresses by an independent calculation
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eo r vms ~ we'll ~ Q J,g
ATTACHMENT HO. l

~g No.: IL 5L97A-I4
Dwg No.: IL M135 2

Equipaent No.: 'li- HE-(4 0
Anchor types'

'. VDCY Dia: ie"+

Tightness established by: 0 "Snug Fit" 0 Torque
Torque Wrench No.: Cal. Due Date:
Tightness verified? 0 Yes EI No Date: ((-(o- 2

ons c n
Equipment hase flexible? 0 Yes K No Date: -(0- l2

ons ruc on ARE

Bolt XD

Caps
Comments

Anchor ', „„, ~m ox~
len I

'- l l" l'-ll" I'-II" I'-ll" I'- l l" I'- l I
"

I
'-

I I" I'-(I" 1%" 30'73-g

Pro~ding ~i',- ~" ~
p "8," 4iia 'i

len

Edge
distance

gIz" C 'i'."

„0 ~2,' 2,'+"

Concrete
condition 0(( Ql< QK QK OK OK OK

4

. Anchor' acin
Anchor

an larit
Thread

engagement

Q 7 IEI," 3 1/i >~tg" > 'iZ" 4 4 4

0 0 Zo po 4 4 4 4
OlC. OIC. QK Ok; .. Ol( 'l( Qk GK

Comments: 4 5QRr
'Yean.m.

IM T PER RA&I I Z, ~

CKo~W A~a,

Verified by:
Qua . Cert. nspect r

Reviewed bye
Construct on INDIA IA MICHIGAN POVIER
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. Date:
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AUG 2 4.1995
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ATTAU96ÃZ NO. 1

Equipment No.: )Z.-HC -IGM

Embedded Steel. Dry. No.:
Dug No.:

I l I I I t I

>li ~/ic.
1 ~ Fillet
2 ~ Plug/slot
3 ~ Groove

/~r ~i<. ~i( If~" IS ~i iSize
5~~ic" 44.'i'z" Z.>a" 5 '~s" 2." Z ~a" L~~s"

.
E.'~4"Lan

Cracks Yea Yea Y s Yea Yes Yea
No No No No No

Yea Yea
No No

Yea Yes
No No

Yea Yea
No No

'AE.LDQ 'INS. Vl4, WS. 4 NIo
RE.QDE.'5 T

Lack of Yea Yes Yes . Y
Penetration No No N

Yea Yea
No No

Porosity Yea Yes s es Yea'es
No No o No. No No

CXlALLTY CQMTRQL TEC W MlC.IAU QLll Y VERIFIE,D
PER COGGTRUCTLOM, AbKHQR REVlEVl E.MCLMEER,'5

W+ HA'5 5LAC AND its" POPlTLOM

15 UklKR CUT.

geld y 'Ihfi Wz. Wa W< VVs Wr W~ W s

Wi

Wz

Wa

WII

BIO
LJ ~? ~6~O >.Cg
~NO<i-o
QO~OQOX-
~@X

co o
ZO?
O i-'l

L UFV. LK . V/E.GY PAC E l QFK

Equipment base flexihles 0 Yea 8 No
ons

Revieyed by
n e

Date:

Date
ons ruc on c or ev ev g eer

Verified by:
ua ~ ~ npsec or Date:

Page 3 of 3
Revision 1



ATTAauKNT No. l

Equipment No.: IZ HC IGM

Embedded Steel Dry. No.:
%g No.:

Weld ID

Size
Lan

Ws VYIo W ii 'lliz
I 1

~l(c. ~/I( Wi(

5 A Z ~s 4.4'i~ 5'4

Cracks

Lack of
Penetration o
Porosity Y

s Yes
o No

Yes Yes Yes
No No No

Yes .Yes Yes Yes
o No No No No

Y Yes Yes Yes'es
o No No No No

l ~ Fillet
2 ~ Plug/Slot
3 ~ Grooves Yes

N No

Yes Yes
No o
Yes Y
No No

We '~s" PQRTIOkl CF VlE.EO )6 UQQE.RC O'T.

INDIANAMICHIGAN PO(VER
SITE DESIGN CONTROLLED

'IVORKING COPY

AUG 24 1995

"LERK T
PACE Z.OF5

Equipment base flexible: 0 Yes H. No T'
on e

Date:

Reviewed by:

Verified by:
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a . e . npsec or

c r evlev g eer

Pago 3 of 3
Revision 3.



ATTACEBKNT No.

Equipment No.: 'lh HC )AU
Embedded Steel Dwg. No.:

Dwg No.:

Weld ID

size

V/)s W i~ W is W ic W..)~ W)e
I

~/)C +Iso

I I I I

)/s, ~ha- Pi~ )IS

44'Iz" Z.'ls" Z'~z" L"e," Z."e" Z.'Iz" Z.'~e"

Wm
W

1 ~ Fillet
~~Is.

2 ~ Plug/Slot
3 ~ GrooveCracks

Lack of
Penetration
Porosity

Yea Yes
No No

Yea Yes
No No

Yea Yes
No No

Yes Yes Yes Yea
No No No No

Yea ,Yes Yea Yea
No No No No

Yes Yea Yes'es
No No No No

Yea
No

Yea
No

Yes
No

Yes
No

Yea
No

Yes
No

WELD'QM 'THI5 PAC E. WC.KE. MOT 'tE.RAFIEO aV a .C.. T~~<~D~-

W)+

INDIANAMICHIGAN POWER
SITE DESIGN CONTROLLED

WORKING COPY

~UG 24 tSSS

W)s
W) LERK T

Equipment base flexible: 0 Yes EL No
ona 0 e

Date:

Reviewed by:

Verified by:
ona ruc
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on c o evxew gxneer
Date: ~-~-~~

Date:
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Revision 1
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CONTROLLED DOCUMENT

COPY NO.

SHP 5050 NDE.008
ATTACHMENT NO. 1

UITRASONIC TEST REPORT

JOB ORDER NO.: ~ A REPORT DATE: 9 REQUEST NO. hl

IDENTIFICATION

Unit a
Component
Item
Material
Other

TECHNI UE

Test Unit/ S/N
Freq./Diameter Ra
Reference Standard
Couplant/Batch No. 'g L S

TEST DATA REMARKS

r 4

Y T A LE SA'F
'T'

t A.

F wio

PERFORMED BY: W

REVIEWED BY:

FORM NO. 12 SHP 5050 NDE.008-1

DATE:

Page 1 of 1
Revision 0

IEVER:
I

I EVE?: ~ DATE:



Equip ID: 1-QT-107-AB Train: 1 Equip Class:21

Drawing No.: 1-5151A~

~

~

~

~ ~

tion: EMERQ DIESEL

System: DIESEL FUEL OIL

Equip Desc: AB EMERG DXESEL FUEL OIL DAY TANK

Building: AUXILIARY Room: AB EMERG DIESEL GENERATOR ROOM

Elev: 587 Sort: S, Notes:

Normal State: Desired State: Power Req'd: N

Support System Drawing:

Req'd Support Comp:

Safety Related Status: NUCLEAR SR

Alias No: Power Train: NA

Comp Served: AB FUEL OXL DAY TANK

MFR:

el: 36" D x 108" L, 465 GAL.

el:
Elem. Drawing: N/A

Wiring Drawing: N/A

Power Source: N/A

Walkdown: F Relay Eval : N

Min/Opt: MIN

Comp Type: TANK (CAPACITY- 2HRS FULL LOAD
OPERATION)

Iso Drawing:

Location: XN THE SW REGION OF THE ROOM INSIDE THE AB EMERGENCY
DIESEL FUEL OIL DAY TANK ENCLOSURE,, AT 599 EL.



DC Cook Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 1 of 2

ID: 1-QT-107-AB (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: AB EMERG DIESEL FUEL OIL DAYTANK
Building: AUXILIARY Floor El.: 587.00 Room, Row/Col: AB EDG RM,
Manufacturer, Model, Etc.: 36 D x 108 L,465 GAL.

BASIS: External analysis

1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater
than the demand.

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

3. The capacity of connections between the anchor bolts and the tank shell is equal to or
greater than the demand.

4. Attached piping has adequate flexibilityto accommodate the motion of a large, flat-bottom,
vertical tank.

5. A ring-type foundation is not used to support a large, fiat-bottom, vertical tank.

N/A

Yes

Yes

Yes

N/A

COh0iggNT!j

SRT: George G. Thomas (SM) and Tom Huang (AEP), 10/7/93.

~

~

Same as 1-QT-107-CD, except that the grout is in much better condition for 1-QT-107-AB.

Evaluated by:

Attachment: Pictures

ed=
/

I

Date:

/I 9 ~85
el



DC Cook Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 2 of 2

ID: 1-QT-107-AB (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: AB EMERG DIESEL FUEL OIL DAYTANK
Building: AUXILIARY Floor El.: 587.00 Room, Row/Col: AB EDG RM,
Manufacturer, Model ~ Etc.: 36 D x 108 L, 465 GAL.

~PC~FQ

AB Emerg. Diesel Fuel Oil Day Tank 1-QT-1 07-AB
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S (% A DEPAiRTMFNT
CONTROLLED DOCUMENT
COPY NO.

SHP 5050 NDE.QQ8
ATTACHMENT NO. 1

ULTRASONIC TEST REPORT

JOB ORDER NO.: REPORT DATE: gr 1 REQUEST NO.

IDENTIFICATION

Unit
Component
Item
Material
Other

TECHNI UE

Test Unit/ S/N
Frey./Diameter ~ ABC)
Reference Standard
Couplant/Batch No.L&p

TEST DATA REMARKS

W6
/7~"

7c'

PERFORMED BY: LEVEL:~& DATE: /
REVIEMED BY: LEVEL: DATE:

FORM NO. 12 SHP 5050 NDE.008-1. Page 1 of 1
Revision 0



Page No. 770
10/19/94

SYSTEM
DESCRIPT
DRAWINGNO
BUILDXNG
NORMSTATE
DESXRSTATE
POWERREQD
ALIASNO
POWERTRAXN
COMPSERVED
MANUFACTUR
MODEL
PANEL
ELEMDWG
WIRXNGDWG
PWRSOURCE
QUALXF
WALKDOWN
PFDOPT
SUPPSYSDWG
REQSUPP
EVAL TYPE
NOTES
FUNCTXON.
E'VATION

KTXON
. Y
P TYPE

ISO DWGS
DETAIL LOC
FLOOR
FLOW PATH
REV
REV LOCK
LOCK DATE
SHOW INDEX
TAG
S IGNATURES
REV NOTES

2
21

2-QT-115-CD
DIESEL LUBE OIL
CD EMERGENCY DIESEL LUBE OXL SUMP TANK
2-5151C
AUXILIARY

NA
CD LUBE OIL SUMP TANK

775GALS

NOT APPL
NOT APPL
NOT APPL
NUCLEAR SR
F
MIN

Seismic Only

EDG
579.00

CD EMER DSL LUBE OIL PIT
N
TANK

XN THE WEST PART OF THE PXT, NEAR THE WEST WALL, 3 FEET ABOVE THE

S
0

N
/ /

Y
N



Donald C. Cook Niiclear Plant, Unit 2 GIP Rev 2, Corrected, 2/14/92

SCREENING EyALUATIONWORK SHEET (SEWS) Status: Yes
Sheet1 of7

ID: 2-QT-115-CD Rev. 0 Class: 21 - Tanks and Heat Exchan ers
Descn tion: CD EMERGENCY DIESEL LUBE OIL SUMP TANK
Building: AUXILIARY

Manufacturer, Model, Etc.: 775GALS

BASIS: Horizontal TANKanalysis

Floor El.: 579.00 Room, Row/Col: CD EMER DSL
LUBE OIL PIT - IN THE WEST
PART OF THE PIT, NEAR THE
WEST WALL,3 FEET ABOVE THE
FLOOR

1. The buckling capacity of the shell of a large, fiat-bottom, vertical tank is equal to or greater
than the demand.

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

3. The capacity of connections between the anchor bolts and the tank shell is equal to or
reater than the demand.

4. Attached piping has adequate flexibilityto accommodate the motion of a large, flat-bottom,
vertical tank.

5. A rin -t e foundation is not used to su ort a la e, flat-bottom, vertical tank.

N/A

Yes

Yes

N/A

N/A

IS E UIPMENT SEISMICALLYADE UATE? Yes

COMMENTS

SRT: W. Djordjevic and TR Satyan Sharma. 10/6/93.

REF: 1. Anchor inspection Data Sheets: Anchorage Arrangement Sketches and Physical Characteristics Data
Sheet, Certi".:ed 10/1/93.
2. Worthington Dwg ¹ 700003BY.
3. Worthington Co.Lube Oil Sump Tank Calculation, 8/22/74.

Anchorage:
The tank sits on 3 saddles, 2 plates per saddle, 1/4" thick. There are two 3/4" anchors per saddle. There are 4
anchors in total for the tank because the middle saddle has no anchorage on it.

Horizontal Tank Analysis:
Saddle Weak Axis Moment of Inertia = 2I + 2(ad "2) = 2((36"x0.25in"3)/1 2) + 2(1 8in"2 x (5"2)in"2") = 900in "4.

Saddle stresses analyzed in Ref. 3.

Nozzle loads judged not significant by SRT.

Evaluated by: Date:

U

go
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Donald C. Cook Nuclear Plant, Uni~ 2
SCREENING EVALUATIONWORK SHEET (SEWS)

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

ID: 2-QT-115-CD Rev. 0 Class: 21 - Tanks and Heat Exchan ers
Descri tion: CD EMERGENCY DIESEL LUBE OIL SUMP TANK
Building: AUXILIARY

Manufacturer, Model, Etc.: 775GALS

Attachment: Pictures
Attachment: TANKAnalysis Results

Floor El.: 579.00 Room, Row/Col: CD EMER DSL
LUBE OIL PIT - IN THE WEST
PART OF THE PIT, NEAR THE
WEST WALL,3 FEET ABOVE THE
FLOOR



Donald C. Cook Nuclear Plant, Unit 2 GIP Rev 2, Corrected, 2/14/92
SCREENING EVALUATIONWORK SHEET (SEWS)

Sheet 3 of 7
ID: 2-QT-115-CD Rev. 0 Class: 21 - Tanks and Heat Exchan ers
Descri tion: CD EMERGENCY DIESEL LUBE OIL SUMP TANK
Building: AUXILIARY

Manufacturer, Model, Etc.: 775GALS

PICTURES

Floor El.: 579.00 Room, Row/Col: CD EMER DSL
LUBE OIL PIT - IN THE WEST
PART OF THE PIT, NEAR THE
WEST WALL,3 FEET ABOVE THE
FLOOR

2-QT-115-CD



Donald C. Cook Nuclear Plant, Unit 2

SCREENING EVALUATIONWORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 4 of 7

ID: 2-QT-115-CD Rev. 0 Class: 21 - Tanks and Heat Exchan ers
Descri tion: CD EMERGENCY DIESEL LUBE OIL SUMP TANK
Building: AUXILIARY Floor El.: 579.00 Room, Row/Col: CD EMER DSL

LUBE OIL PIT - IN THE WEST
PART OF THE PIT, NEAR THE
WEST WALL,3 FEET ABOVE THE
FLOOR

Manufacturer, Model, Etc.: 775GALS

TANKAnalysis Results

Step 1 —Input Data

a Assum tions
1. Tank is c lindrical, horizontall oriented and su orted on saddles.
2. Tank and saddles are made of carbon steel
3. Saddles are uniforml s aced.
4. Saddles overhan is less than s acin /2
5. Base plates have slotted anchor bolt holes for thermal growth except for the base plate

under the fixed saddle.
6. Im osed nozzle loads are not si nificant
7. The tank foundation is ade uate

Yes
Yes
Yes
Yes
Yes

Yes
Yes

8. Anchorbolts are cast in lace or ex ansion t e.

b Materials
Wei ht of Tank+ Fluid
Wei ht Densit of Tank+ Fluid
Saddle Elastic Modulus
Saddle Shear Modulus
Base Plate Yield Stren th
Anchor T e

6.83 ki s
60 Ibs/ft*3

29000.0 ksi
1150.0 ksi
36.0 ksi

3/4 in 90 de . J-Bolts

Yes

c Dimensions
Tank Diameter, D
TankLen th, L
Tank Thickness, t
Hei ht of Tank+ Fluid C.G., H
Number of Saddles
Saddle S acin, S
Saddle Hei ht, h
Saddle Shear cross-sectional area
Saddle Weak Axis Moment of Interia
Number of Bolt Locations / Saddle
Number of Bolts / Boltin Location
Extreme Bolt S acin,

D'nchorBolt Eccentricit, e
Weld Thickness
Base Plate Thickness

3.8 ft
10.0 ft
0.19 in
2.08 ft

7.67 ft
2.0 in

18.0 in"2
900.0 in"4

2.67 ft
0.02 in
0.19 in
0.25 in
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Donald C. Cook Nuclear Plant, Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 5 of 7

ID: 2-QT-115-CD Rev. 0 Class: 21 - Tanks and Heat Exchan ers
Descri tion: CD EMERGENCY DIESEL LUBE OIL SUMP Ti NK
Building: AUXILIARY

Manufacturer, Model, Etc.: 775GALS

d Anchor Bolts

Floor El.: 579.00 Room, Row/Col: CD EMER DSL
LUBE OIL Pl, - IN THE WEST
PART OF THE PIT, NEAR THE
WEST WALL,3 FEET ABOVE THE
FLOOR

T e = 90 De J-Bolt
Manufacturer =

Diameter= 3/4 in
Product Name =

Nominal Ca acit
Pullout

15.03ki s
Shear

7.51 ki s

Concrete Com ression Stren th, fc'= 4000.0 si

Reduction Parameters
Ca acit Reduction Factor

Label
1. T e of Anchora e

Check
Yes

Condition Pullout
1.0

Shear
1.0

2. Installation Ade uac
3. Embedment Length

4. Ga at Threaded Anchors
5. S acin betweenAnchora es

Yes Embedment Length = 27.0
in

Yes Ga size = 0.0 in
Yes

Yes installation is ade uate 1.0
0.7

1.0
1.0

1.0
1.0

1.0
1.0

6. Edge Distance Yes Edge Distance = 6.0 in
Another Edge Distance = 4

in

0.41 0.31

7. Concrete Stren th and Condition
8. Concrete Crack Location and Size

Yes
Yes Crack Size = 0.0 in

1.0
1.0

1.0
1.0

9. Essential Relays in Cabinets Yes Essential relays are not
resent

1.0 1.0

10. Base Stiffness and P in Action
11. Equipment Base Strength and

Structural Load Path
12. Embedment Steel and Pads

Yes
Yes

Yes Installation is O.K.

Base strength and load path
are O.K.

1.0
1.0

1.0

1.0
1.0

Does the tank satisfy all the assumptions and is within the applicable range of parameters? Yes

Step 2 —The allowable bolt loads

Allowable Tension Load,
Pu'llowableShear Load,
Vu'.344 ki s

2.346 ki s

Step 3 —Determine base plate bending strength reduction factor

0.1726



Donald C. Cook Nuclear Plant, Un«2
SCREENING EVALUATIONWORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 6 of 7

ID: 2-QT-115-CD Rev. 0 Class: 21 - Tanks and Heat Exchan ers
Descri lion: CD EMERGENCY DIESEL LUBE OIL SUMP TANK
Building: AUXILIARY

Manufacturer, Model, Etc.: 775GALS

Floor El.: 579.00 Room, Row/Col: CD EMER DSL
'UBEOIL PIT - IN THE WEST

PART OF THE PIT, NEAR THE
WEST WALL,3 FEET ABOVE THE
FLOOR

Step 4- Determine base plate weld strength reduction factor

RW 0.0379

Step 5 —Determine the anchorage tension and shear allowable loads

Allowable Anchora e Tension Load, Pu
Allowable Anchora e Shear Load, Vu

0."i64ki s
2.346 ki s

Step 6 —Calculate the ratios and values

al ha Pu/Vu
Wb
Vu/Wb
H /0'

/S

F2

0.07
1.71 ki s/bolt

1.37
0.779
0.271
2.236
1.779

Step 7 —Determine the acceleration capacity of the tank anchorage

lambda 1

lambda u
Anchor Acceleration ca acit, lambda

0.614 G
0.568 G
0.568 G

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

Maximum Saddle S acin, Sc 14.2 ft

Step 9 —Compute the resonant frequency of the tank in the longitudinal direction
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Donald C. Cook Nuclear Plant, Unit 2
SCREENING EVALUATIONWORK SHEET (SEWS)

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

ID: 2-QT-115-CD Rev. 0 Class: 21 - Tanks and Heat Exchan ers
Descri tion: CD EMERGENCY DIESEL LUBE OIL SUMP TANK
Building: AUXILIARY

Manufacturer Model, Etc.: 775GALS

Floor El.: 579.00 Room, Row/Col: CD EMER DSL
LUBE OIL PIT - IN THE WEST
PART OF THE PIT, NEAR THE
WEST WALL,3 FEET ABOVE THE
FLOOR

Saddle Stiffness, Ks
Resonant Fre uenc of Tank in Lon itudinal Direction

10339.067 ki s/in
121.66 Hz

Step 10 —Determine the seismic demand acceleration

ZPA 0.25 G

Tank is rigid in all three directions.
Tank anchorage is adequate because anchorage acceleration capacity is greater than ZPA

Step 11 —Check the saddle stresses

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

~Summa

IS E UIPMENT SEISMICALLYADE UATE'?

The tank anchorage is adequate.
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**12 CHP 5021. CCD. 0 lg
ATTACHMENT N(3.

Dwg No.: I 2-3Z~t-1

Dwg No.: l 2-3qpZg

PHYSICAL CHARACTERISTICS

Equipment No.: + @T I< 5 | D~

~

~

~Anchor type: BOL ~Bl
Tightness established by: 0 "Snug Fit" 0 Torque
Torque Vrrench No.: QA Cal, Due Date:
Tightness verified? Cl Yes Cl No NPI 7 ': ll—""*

ons ru t,z.on

Equipment base flexible? 0 Yes 8 No Date: ~ ~D I~
onstruc x n ARE

Bolt ID
Gaps

Comments

Anchor
len th

Protruding
len th

Embedment

il2-8 '2- 8
I I'

l2-3/Ib

l2- Bolas

5 ~~ ~HOT

Boltri
Concrete
condition

Edge
distance

Anchor
s acin
Anchor

an larit
Thread

engagement

fIb~iY<

9~ht"
@I|<il

0

C,RhC I( IN

QA.OVT
CR~
Itl QROV T

2.- oI

7((g+l'I~ SC~

<v(c.',AHhl0<

M~SR~ GP-OUT T~~~~< ~

JS Il P JOT'P DOING (SoKaTH H~C C)Sl C?1 &AC 9 ADDING I / T
M ~IL FR.OM, OP OF C ROOT. % ACC.~ 55IGL6 gl 4D

I "Y&nl 5 >3" >I P 0 AC WP(5l R.CSPGC.TIV Y.

Verified by:
~ ~Qual. /Cert.

Reviewed by: T
Construction

nspector
INOIANA kt ICHIGAN POWER
SITE DESIGN CONTROLLED
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Date:

Date: 8'1 I ~

LERK + Page 2 of 3
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01/16/92
PG. N0.535

SAFE SHUTDOWN EOUIPHENI'IST (SSELWP)

FUNCTION: CCM

Equipment Class: 21 Train: 2

Cauiamcnt IO: 1.HE.15E Orawing Nurbert \-5135A 1-5113

Svstcm: CCM

Cauip Oescription: CAST CCM HEAT EXCHAHGER

Building: AUXILIARY Room: 609 HALLMAY Elevation: 609

wnrmaI state- Oesired state: Po~er Required: M„ Sort: M,

Sunnorting System Drawing Number:

oeauired Interconnections and Supporting Components:

fety Related Status: NUCLEAR SR Nin/Opt 4 HIN

ADDITIONAL INFORMATION

Al ias Number: Power Train: NA

C~nent Served: EAST CCW HEAT EXCHANGER

Hanufacturcr: NL'M INOUSTRIES Model t

Pahei 4

Elem Orawing: M/A Miring Orawing: N/A

Po~er Source: N/A

uaILdown: F Relay Only: N

Comoonent Type: HE

ISO Orawings:

Octallcd Location:



DC COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 1 of 6

ID: 1-HE-15E (Rev. 0)
Description: EAST CCW HEAT EXCHANGER

Class: 21 - Tanks and Heat Exchangers

Building: AUXILIARY Floor El.: 609.00 Room, Row/Col: HALLWAY,
Manufacturer, Model, Etc.: MLWINDUSTRIES (HORIZONTAL)

BASIS: External analysis

1. The buckling capacity of the shell of a large, flat-bottom, vertical tank is equal to or greater
than the demand.

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

3. The capacity of connections between the anchor bolts and the tank shell is equal to or
greater than the demand.

4. Attached piping has adequate flexibilityto accommodate the motion of a large, flat-bottom,
vertical tank.

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

N/A

Yes

Yes

Yes

N/A

IS E UP EN SEIS C L 0 U E? ~Ye

C~I~IVIEN S

SRT: Gary Thomas, Tom Huang, and Kailash Mahajan on 11/2/93'.

Component Cooling Water Heat Exchanger on two reinforced saddles. Anchorage is two 7/8" diameter J bolts.
There are 4 1" wedge expansion anchors in one pedestal in the horizontal direction.

C.G. of exchanger from the top of the saddle pedestal about 3'.

Pedestal concrete in good condition, but can see the grout to concrete interface.
Hand calculation was performed for the heat exchanger and the results show that the anchor bolts are adequate
and the saddles are safe.

Evaluated by: Date:

L
Attachment: Pictures
Attachment: ANCHORAGE ANALYSISFOR THE TANK



DC COOK Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 2 of 6

ID: 1-HE-15E (Rev. 0)
Description: EAST CCW HEAT EXCHANGER

Class: 21 - Tanks and Heat Exchangers

Building: AUXILIARY Floor EI.: 609.00 Room, Row/Col: HALLWAY,
Manufacturer, Model, Etc.: MLWINDUSTRIES (HORIZONTAL)

CTU ES

kgb

I

ONE SADDLE WITH 4 HORIZONTALBOLTS OTHER SADDLE SUPPORT
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Equipment No.:

Tightness established by "Snug Pit"
7Tightness verified by: -c

Qual. /Cert. Inspector

Comments:
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Equip ID: 1-QT-107-CD . Train: 2 Equip Class:21

Drawing No.: 1-5151C
~

~

~ ~

nction: EMERG DIESBL

System: DXESEL FUEL OXL

Equip Desc: CD EMERG DIESEL FUEL OXL DAY TANK

Building: AUXILXARY Room: CD EMERG DIESEL GENERATOR ROOM

Elev: 587 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: MXN

Alias No: Power Train: NA

Comp Served: CD FUBL OXL DAY TANK

MPR:

Model: 36" D x 108" L, 465 GAL.

":
Elem. Drawing: N/A

Wiring Drawing: N/A

Power Source: N/A

Walkdown: P Relay Eval : N

Comp Type: TANK (CAPACITY - 2 HRS PULL LOAD
OPERATION)

Xso Drawing:

Location: XN THE NW REGXON OP THE ROOM, 10 FEET NW OP THE GEN END
OP DGCD INSIDE THE FUEL OXL DAY TANK ENCLOSURE, AT THB
599 EL.



DC Cook Unit1
SCREENING EVALUATIONWORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet1 of6

ID: 1-QT-107-CD (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: CD EMERG DIESEL FUEL OIL DAYTANK
Building: AUXILIARY Floor El.: 587.00 Room, Row/Col: CD EDG RM,
Manufacturer, Model, Etc.: 36 D x108 L,465 GAL.

BASIS: Horizontal TANKanalysis

1. The buckling capacity of the shell of a large, fiat-bottom, vertical tank is equal to or greater
than the demand.

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

3. The capacity of connections between the anchor bolts and the tank shell is equal to or
greater than the demand.

4. Attached piping has adequate flexibilityto accommodate the motion of a large, fiat-bottom,
vertical tank.

5. A ring-type foundation is not used to support a targe, flat-bottom, vertical tank.

N/A

Yes

Yes

Yes

N/A

D T 7

SRT: George G. Thomas (SB A) and Tom Huang (AEP) —10/7/93.

REF: 1. Anchor Inspection Data Sheets: Anchorage Arrangement Sketches and Physical Characteristics Data
Sheet, Certified 4/5/93.
2. Worthington Dwg it/ 700006BU
3. Worthington Co. Fuel Oil Day Tank Calculation, 8/1 //74.

Anchorage: 1-QT-107-CD is a horizontal tank which sits on 2 saddles. Each saddle has 2, 1/4" thick plates,
forming a "U", with no gussets. There are 2 - 5/8" anchors per saddle.

Cracks in the leveling grout on the concrete pad were identified. The SRT judged this acceptable since the
structural concrete pads are intact.

Horizontal Tank Analysis:
Saddle Weak Axis Moment of Inertia = 2I + 2(ad*2) = 2((30"x0.25in"3)/1 2) + 2(15in"2 x (4"2)in"2") = 480in"4.

Results of Horizontal Tank Analysis show tank anchorage is adequate (conservatively using expansion bolts for
the 5/8" diameter Nelson Stud anchors), and Ref. 3 calculation contains saddle stresses check.

Interactions: Block wall has been confirmed by AESPC to have been evaluated in the IE 80-11 program.

Evaluated by: Date:

I l /Z ~! eW



DC Cook Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 2 of 6

ID: 1-QT-107-CD (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: CD EMERG DIESEL FUEL OIL DAYTANK
Building: AUXILIARY Floor El.: 587.00 Room, Row/Col: CD EDG RM,
Manufacturer, Model, Etc.: 36 D x 108 L,465 GAL.

Attachment: TANK Analysis Results



DC Coo4; Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 3of6

ID: 1-QT-107-CD (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: CD EMERG DIESEL FUEL OIL DAYTANK
Building: AUXILIARY Floor El.: 587.00 Room, Row/Col: CD EDG RM,
Manufacturer, Model, Etc.: 36 Dx108 L,465GAL.

TANK Analysis Results

Step 1 —Input Data

a) Assumptions
1. Tank is cylindrical, horizontally oriented and supported on saddles.
2. Tank and saddles are made of carbon steel
3. Saddles are uniformly spaced.
4. Saddles overhang is less than spacing /2.
5. Base plates have slotted anchor bolt holes for thermal growth except for the base plate under

the fixed saddle.
6. Imposed nozzle loads are not significant.
7. The tank foundation is adequate.
8. Anchor bolts are cast in place or expansion type.

b) Materials

Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes

Weight of Tank + Fluid
Weight Density of Tank+ Fluid
Saddle Elastic Modulus
Saddle Shear Modulus
Base Plate Yield Strength
Anchor Type

c) Dimensions
Tank Diamete; D
Tank Length, L
Tank Thickness, t
Height of Tank+ Fluid C.G., Hcg
Number of Saddles
Saddle Spacing, S
Saddle Height, h
Saddle Shear cross-sectional area
Saddle Weak Axis Moment of Interia
Number of Bolt Locations / Saddle
Number of Bolts / Bolting Location
Extreme Bolt Spacing,

D'nchorBolt Eccentricity, e
Weld Thickness
Base Plate Thickness

4.5 kips
70.7 Ibs/ft"3
29000.0 ksi
1150.0 ksi
36.0 ksi

5/8 in Expansion Bolts

3.03 ft
9.0 ft

0.19 in
1.71 ft

6.0 ft
2.38 in

15.0 in"2
480.0 in"4

2.1? ft
6.0 in
0.19 in
0.19 in



DC Cook Unit1
SCREENING EVALUATIONWORK SHEET (SEWS)

GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 4 of 6

ID: 1-QT-107-CD (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: CD EMERG DIESEL FUEL OIL DAYTANK
Building: AUXILIARY Floor El.: 587.00 Room, Row/Col: CD EDG RM,
Manufacturer, Model, Etc.: 36 D x108 L,465 GAL.

d) Anchor Bolts
Type = Expansion Anchor
Manufacturer = Phillips Stud (S)

Diameter = 5/8 in
Product Name =

Nominal Capacity
Pullout

3.17 kips
Shear

3.79 kips

Concrete Compression Strength, fc' 3500.0 psi

Reduction Parameters
Capacity Reduction Factor

Label
1. Type of Anchorage

Check
Yes

Condition Pullout
1.0

Shear
1.0

2. Installation Adequacy
3. Embedment Length

4. Gap at Threaded Anchors
5. Spacing between Anchorages
6. Edge Distance
7. Concrete Strength and Condition
8. Concrete Crack Location and Size

Yes Installation is adequate
Yes Embedment Length = 2.38

in
Yes Gap size = 0.0 in

Yes
Yes Edge Distance = 6.25 in
Yes
Yes Crack Size = 0.0 in

1.0
1.0

1.0
1.0
1.0

0.88
1.0

1.0
1.0

1.0
1.0
1.0
1.0
1.0

9. Essential Relays in Cabinets

10. Base Stiffness and Prying Action
11. Equipment Base Strength and

Structural Load Path

Yes

Yes
Yes

Essential relays are not
present

Base strength and load path
are O.K.

1.0

1.0
'<.0

1.0

1.0
1.0

12. Embedment Steel and Pads Yes Installation is O.K. 1.0 1.0

Does the tank satisfy all the assumptions and is within the applicable range of parameters?

Step 2 —The allowable bolt loads

Allowable Tension Load,
Pu'llowableShear Load,
Vu'.774 kips

3.79 kips

Step 3 —Determine base plate bending strength reduction factor

RB 0.1562



DC Cook Unit 1

SCREENING EVALUATIONWORK SHEET (SEWS}
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet5of6

ID: 1-QT-107-CD (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: CD EMERG DIESEL FUEL OIL DAYTANK
Building: AUXILIARY Floor El.: 587.00 Room, Row/Col: CD EDG RM,
Manufacturer, Model, Etc.: 36 D x 108 L, 465 GAL.

Step 4 —Determine base plate weld strength reduction factor

RW 17.7858

Step 5 —Determine the anchorage tension and shear allowable loads

Allowable Anchorage Tension Load, Pu
Allowable Anchorage Shear Load, Vu

0.433 kips
3.79 kips

Step 6 —Calculate the ratios and values

alpha (Pu/Vu}

Vu /Wb
Hcg /

D'cg/S

F2

0.11
1.13 kips/bolt

3.37
0.788
0.285
2.236
1.804

Step 7- Determine the acceleration capacity of the tank anchorage

lambda 1

lambda u
Anchor Acceleration capacity, lambda

1.507
G'.715G

0.715 G

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

Maximum Saddle Spacing, Sc 13.42 ft

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

Saddle Stiffness, Ks
Resonant Frequency of Tank in Longitudinal Direction

7230.98 kips/in
125.34 Hz
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SCREENING EVALUATIONWORK SHEET (SEWS)
GIP Rev 2, Corrected, 2/14/92
Status: Yes
Sheet 6 of6

ID: 1-QT-107-CD (Rev. 0) Class: 21 - Tanks and Heat Exchangers
Description: CD EMERG DIESEL FUEL OIL DAYTANK
Building: AUXILIARY Floor El.: 587.00 Room, Row/Col: CD EDG RM,
Manufacturer, Model, Etc.: 36 D x 108 L, 465 GAL.

4

Step 10 —Determine the seismic demand acceleration

ZPA 0.25 G

Tank is rigid in all three directions.
Tank anchorage is adequate because anchorage acceleration capacity is greater than ZPA

Step 11 —Check the saddle stresses

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

5mamaw

IC

The tank anchorage is adequate.
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Component No. i QT- l 0"( -( i) Claaa

IIEIUll

Any pazticularprea the Seismic Review Teaa should pay axtra attention to1
Yes No ~ (Xf yea, check items that apply.)

Anchor Type
Anchor Diameter
Anchor Spacing
Anchor Number
Anchor Embedment
Anchor Edge Distance
Anchor Gap
Anchor Thread Engagement
Anchor Grip
Anchor Angularity
Concrete Crack

Others (describe bri.efly)

If there ia concern for Design Basis Discrepancy, circle the applicable
item and explain.

l.
2.
3.
4.

Hardvaro Maintenance Type Discrepancy
.rawing Update Type Discrepancy
Significant Operability/Design Basis Discrepancy
Others

Condition:
! 'oo!6

Actions Taken:

Jog~
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SHP 5050 NDE-008
ATTACHMENT NO. 1

UI.TRASONIC TEST REPORT

JOB ORDER NO.: REPORT DATE: g7 5 REQUEST NO. A
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Material
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Test Unit/ S/N
Freq./Diameter ~
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Couplant/Batch No.
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REVIEWED BY:
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LEVEL:W DATE: /
I EVEE' DATE:
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ATTACHMENT6 TO AEP:NRC:1040E

SAMPLE LARS CALCULATIONS
001, 005, 010, 011, 022, 023, 027 AND 030

RAI ITEM 8



This attachment contains thc following:

1. A 16 page document containing thc proccdurcs, input data, and rcfcrcnccs used in the Limited Analytical
Reviews.

2. The rcqucsted Limited Analytical Rcvicws: LAR IIs 001,005,010,011,022,023,027 and 030.
3. Thc calculation used to resolve the outlicr gcncratcd by LAR022.
4. The proccdurc used to address the outlier gcneratcd by LAR005.
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PROCEDURES, INPUT DATA,AND REFERENCES
USED IN THI:I,IMnZDANAI,VSISazmm S



3. LIMITEDANALYTICALREVIEWS

3.1 Problem Statement

This Limited Analytical Review (LAR), performed within the scope of Unresolved Safety issue (USI) A46,
evaluates the structural integrity of cable tray and conduit supports which have been chosen as
representative, worst case examples of the major different types of raceway support configurations within
D.C.Cook Nuclear Power Plants 1 and 2. Twenty nine sample supports have been chosen from the plant
raceway support systems for evaluation.

3.2 Summary of Results

The critical interaction value and related comments for each of the raceway support evaluations in this
LAR are summarized in Table 3.1 below. Refer to the Attachments to this section for details of each of the
evaluations.

D. C. Cook A46 Cable Tray and Conduit Raceway Review
October 1995

page 3-1



Table 3.1 Critical Interaction Values

Interaction Value
LAR No.

001
002

Members/Connections
0.18 DL

~ ee

Anchorage
0.68 3DL

Maximum
0.68 3DL

003 0.50 OL 0.48 DL 0.50 DL
004

K":005."j!:.:::::-„'i~

0.29 DL
<@FOP'<g~

(LOW) ... OL
e~~c'~p; 'e""w,'5'~< ~,'„e<'ew ''e< gxQD<p,%:e

0.29 DL
ItgQLKI

006
007
008
009
010
011
012
013
014
015
016
017
018
019
020
021

023
024
025
026
027
028
029
030
031
032

0.50
0.81
0.94
0.85
1.05
0.28
0.15
0.72
0.38
0.84
0.79
0.70
0.72
0.33
0.18
low

0.77
0.25
0.55

*1~

0.75
0.14

~ e*

low
0.12
0.68

DL
DL
DL
LL
DL
LL
DL
OI
DL
DL
LL
DL
DL

DL
DL

DL
DL
LL

DL
DL

DL
DL
DL

0.76
0.56
0.33

0.43
1.02
0.45
0.58
0.93
0.32
0.40
0.31
1.04

0.67
0.22

0.90
0.10
0;23

0.96
low

low
0.20
0.24

3DL
3DL
DL
LL
DL
LL
DL
LL

30L
LL
LL

30L
3DL
DL
DL
DL

DL
OL
LL

30L

DL
DL
DL

0.76
0.81
0.94
0.85
1.05
1.02
0.45
0.72
0.93
0.84
0.79
0.70
1.04
0.33
0.67
0.22

0.90
0.25
0.55

0.96
0.14

low
0.19
0.68

30L
DL
DL
LL
OL
LL
DL
DL

30L
OL
LL
DL

30L
DL
DL
DL

O'D,L"':k

DL
OL
LL

30L
DL

DL
DL
DL

DL Dead Load
30L 3x Dead Load (Vertical Load Check)
LL Lateral Load Check
RF Rod Fatigue Check

~f'i~/'::„':: Qellier
*** Not used.

D. C. Cook A-46 Cable Tray and Conduit Raceway Review
October 1995

Page 3-2
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Logic diagrams indicating the evaluation path taken to demonstrate the acceptance of each of the
raceway supports are shown below. Note that the particular evaluation path taken for the support in
question is defined in heavy outline.

LAR Nos. 003, 004, 008, 010, 012, 019, 020, 021, 023, 024, 030, 031, 032

START

8.3.1

Does the Support Have
Vertical Dead Load Capacity
With Eccentricities ~ t.0 x OL?

Yes

Yes
8.3.1

Directly mounted to or rigidly
cantilevered from an adjacent
structural wall or ceiling?

+No
8.3.7

Floor mounted?

; Ho

Yes

8.3.2

Does the Support Have
Vertical Capacity ~ 3.0 x OL?

Yes

8.3.3

Does the Supped Have Ductile
Response to Lateral Loading?

Yes

8.3.4

Does the Support Have Adequate
Lateral Load Strength '?

Yes

No

l

8.3.5

Is the Support a Fixed- End
Rod Hanger?

Yes
8.3.5

Does the Support Pass the
Fatigue Evaluation?~ Yes

tfo

Pass Analytical
Review

Outlier

(Rigid Mount)

D. C. Cook AA6 Cable Tray and Conduit Raceway Review
October 1995

page 3-3



LAR Nos. 005, 022

START

8.3.1

Does the Support Have
Vertical Dead Load Capacily
With Eccentricities ) 1.0 x OL?

No

Yes
8.3.1

Directly mounted to or rigidly
cantilevered from an adjacent
structural wall or ceiling7

8.3,7

Floor mounted?

No

Yes

8.3.2

Does the Support Have
Vertical Capacity -,. 3.0 x DL?

Yes

8.3.3

Does the Support Havo Ductile
Response lo Lateral Loading?

Yes

I
No

I

8.3.4

Does the Support Have Adequate
Lateral Load Strength 7

Yes

8.3.5

Is the Support a Fixed - End
Rod Hanger 7

No

.V...
1

Pass Analytical
Review

Yes
8.3.5

Does the Supporl Pass tho
Fatigue Evaluation 7

Yes

Outlier

(Any support failing OL)

D. C. Cook A-46 Cable Tray and Conduit Raceway Review
October 1995

page 3A



LAR Nos. 009, 011, 016, 025

START

8.3.1

Does the Support Have
Vertical Dead Load Capacity
W~th Eccentricities ~ 1.0 x Dt.?

Yes

Yes
8.3.1

Directly mounted to or rigidly
cantilevered from an adjacent
structural wall or ceiling?

No

8,3.?

Floor mounted?

l No
I

8.3.2

Does the Support Have
VeicaIG pocky 30xDL2

l Yes

Yes

8.3.3

Does the Support Have Ouctge
Response to Lateral Loading '7

Yes

8,3.4

Does the Support Have Adequate
Lateral Load Strength?

Yes

8.3.5

Is Ihe Supporl a Fixed - End
Rod Hanger?

Yes
8.3.5

Does the Support Pass the
Fatigue Evaluation '?

Yes

Pass Analytical
Review

Outlier

(Floor Mounted Support)

j
D. C. Cook AAG Cable Tray and Conduit Raceway Review

October 1995
page 3-5



LAR Nos. 014, 028

START

8.3.1

Does thc Support Havo
Vertical Dead Load Capacity
With Ecccntricities ~ 1.0 x DL '?

Yes

No

Ycs
8.3.1

Directly mounted to or rigidly
cantilevered from an adjacent
structural wall or ceiting?

No

8.3.7

Floor rnounted2

No

Yes

8.3.2

Does the Support Have
Vertical Capacity ~ 3.0 x OL 2

Ycs

8.3.3

Does the Support Have Ductile
Response to Lateral Loading 7

Yes

8.3.4

Does thc Support Have Adequate
Lateral Load Strenglh 7

Ycs

No

8.3.5

Is lhe Support a Fixed ~ End
Rod Hanger '?

Yes
8.3,5

Does the Support Pass thc
Fatigue Evaluation?

Yes

Pass Analytical
Review

Outlier

(Trapeze Frames)

D. C. Cook AA6 Cable Tray and Conduit Raceway Review
October 1995

page 3-6



LAR Nos. 001, 006, 007, 017, 018, 027

START

8.3.1

Does the Support Have
Vertical Dead Load Capacity
With Eccentricities ) 1.0 x DL '?

Yes

No

Yes
8.3.1

Directly mounted Io or rigidly
cantilevered from an adjacent
structural wall or ceiling?

8.3.7

Floor mounted?

Does the Support Kavo
Vertical Capacity ~ 3 o x OL?

Yes

8.3.3

Does tho Support Have Ductile
Response to Lateral Loading '?

Yes

8.3.4

Does the Support Havo Adequate
Lateral Load Strength 7

Yes

8.3.5

Is the Support a Fixed - End
Rod Hanger?

No
I

Yes
8.3.5

Does tho Support Pass tho
Fatigue Evaluation?

Yes

Pass Analytical
Review

Outger

(Rod Hanger Trapezes)
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LAR Nos. 013, 015

START

8.3,1

Does the Support Have
Vertical Dead Load Capacity
With Eccentricities ~ I.O x DL 7

Yes

Yes
8.3.1

Directly mounted to or rigidly
cantilevered from an adjacent
structural wall or ceiting?

8.3.?

Floor mounted?
Yes

8.3.2

Does the Support Have
Vertical Capacity 3.0 x OL '?

Yes

8.3.3

Does the Support Have Ouctige
Response to Lateral Loading 7

Yes

No 8.3.4

Does the Support Have Adequate
'ateralLoad Strength 2

Yes

8.3.5

Is the Support a Fixed - End
Rod Hanger 7

No

Yes
8.3.5

Does the Support Pass the
Faligue Evaluabon?

Yes

Pass Analytical/
Review

Outlier

(Floor to Ceiling Supports)
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3.3 Method of Solution

Hand calculations are performed employing the methodology outlined in Section 8 of Reference 3.6.4,
"Generic Implementation Procedure (GIP) for Seismic Verification of Nuclear Plant Equipment.",Support
structures are broken down, where applicable, into subsections which lend themselves to common, closed
form solutions for structures subjected to static loading.

3.4 Allowables and Assumptions

The following is a compilation of allowable stress and load criteria used throughout the raceway support
evaluations.

strength of 36 ksi. AISC Specification allowables for Allowable Stress Design (Ref. 3.6.1) are used for the
dead load analysis. For other analyses, the allowable stress is increased to 0.9 Fy = 32.4 ksi.

J2.5 of Ref. 3.6.1, is 0.3 x 60 = 18 ksi for dead load analysis. For all other analyses, 1.7 x 0.3 x 60 =

30.6 ksi is used.

i: Dimensions, properties, and allowables use'd to analyze various
Unistrut support system components are based on the Manufacturer's Catalog Data provided in Refs.
3.6.2 and 3.6.3. These values are used for the dead load analysis and all other analyses. Values for
Unistrut components commonly used at D.C.Cook are summarized below:

Unistrut bending moment: Ref. 3.6.3, p.23

P1000: 5080 in-Ib (allowable bending stress of 25 ksi)

Channel nuts/bolts Ref. 3.6.3, p.69

5/8": pullout in P1000 or P3000: 2500 Ib
5/8": slip in P1000 or P3000: 1500 Ib
1/2": pullout in P1000 or P3000: 2000 Ib
1/2": slip in P1000 or P3000: 1500 Ib
3/8": pullout in P1000 or P3000: 1000 Ib
3/8": slip in P1000 or P3000: 800 Ib
Bolts are assumed tightened to manufacturer's recommended values

r I: D.C. Cook embedded channels are Unistrut P1000 (or equivalent)
, galvanized, 12 ga. channels with a material yield strength = 33 ksi, modilied by the addition of 3/8 $ x 4"L

Nelson Studs at 12" o.c. Results of tests of modified channels (Ref 3.6.20) indicate a minimum pullout
capacity of 6400 lb/ft. The mode of failure was ripping of strut material around the stud; stud remaining in
concrete. Using the AISC Allowable Stress Design allowable shear stress of 0.4 x Fy = 13.2 ksi on a

45'one

shaped slip surface results in an allowable pullout
of 13.2 ksi x n x (D + t) x t = 13.2 x 3.14 x (0.375 + 0.105) x 0.105" = 2090 Ib, therefore use the standard
catalog value of 2000 Ib, but not more than the allowable value for pullout of Unistrut channel nuts/bolts as
listed above. For all other load cases, use an allowable stress of 1.7 x 0.4 x Fy resulting in an allowable
pullout of 3550 Ib, but not more than the catalog allowable value for the pullout of Unistrut channel
nuts/bolts as listed above.

D. C. Cook A-46 Cable Tray and Conduit Raceway Review
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To summarize:

Pullout of embedded strut:
(dead load analysis)

2000 Ib

2000 Ib
1000 Ib

5/8" channel nuVbolt
1/2" channel nut/bolt
3/8" channel nut/bolt

Pullout of embedded strut:
(all other analyses)

2500 Ib
2000 Ib
1000 Ib

5/8" channel nut/bolt
1/2" channel nut/bolt
3/8" channel nut/bolt

Concentrated loads may not be spaced closer than 12" apart unless the sum total of
concentrated loads on any 12" of Unistrut length does not exceed the single load
allowable.

Reference 3.6.14, willbe used unless noted otherwise within the individual LAR's.

1/2"
3/4"
1

II

1-1/2"
2 II

3 II

4ll

1.1 Ib/ft
1.3 Ib/ft
2.0 Ib/ft
3.5 Ib/ft
4.9 Ib/ft

11.1 Ib/ft
16.6 Ib/ft

wide by 6" high) is 25 pounds per linear foot, unless noted otherwise within the individual LAR's.

h I: Concrete anchor bolt allowables used in alf analyses are based on Tables C.2-1
and C.2-2 of the GIP, Ref. 3.6.4. The anchor bolt type must be known to use the maximum values.

Ifanchor bolts are'identified as "non-shell" type anchors on the PASS, then, per Ref. 3.6.12, the anchors
are either 5/8" Hilti"Kwik-Bolts"or 5/8" Phillips wedge-type anchors. Allother anchors must be identified
on the PASS or they willbe considered "unknown." Unknown anchors require a reduction factor of 0.6 on
the allowable toads provided in Ref. 3.6.4, Tables C.2-1 and C.2-2.

Allconcrete anchors, known or unknown, shell or non-shell type, which are not loaded in tension by dead
weight, require an additional reduction factor of 0.75 for the "Reduced Inspection Alternative", and,
because one third of the anchor bolts (there must be a minimum of six) must be assumed to be "not
available", another reduction factor of 0.67 must be taken.

The design concrete strength at D. C. Cook is 3500 psi. This requires a reduction factor of 0.875 to be
applied to the pullout capacity of all anchors. No reduction is required for the shear capacity.

Ifa tightness check has been performed, it will be so stated on the PASS and the "Reduced Inspection
Alternative" reduction factors may be waived.

'
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To summarize:

"Known" concrete anchors such as 5/8" Hilti "Kwik-Bolts", 5/8" Phillips
Wedge-type, or 5/8" Phillips Red Head "self drills":

Pall = 3.17 kips x 0.8T5 x 0.75 x 0.67= 1.39 kips
Vali = 3.79 kips x 0.75 x 0.67= 1.90 kips

Pall = 3.17 kips x 0.875 = 2.77 kips
Vali = 3.79 kips

Allother 5/8" concrete anchors:

(not in tension by deadweight)

(in tension by deadweight)
I

Pall = 3.17 kips x 0.875 x 0.6 x 0.75 x 0.67 = 0.83 kips (not in tension by deadweight)
Vali = 3.T9 kips x 0.6 x 0.75 x 0.67= 1.14 kips

Pall = 3.17 kips x 0.875 x 0.6 = 1.66 kips
Vali = 3.79 kips x 06 = 228 kips

All3/4" concrete anchors:

(in tension by deadweight)

Pall = 4.69 x 0.875. x 0.6 x 0.75 x 0.67 = 1.23 kips
Vali = 5.48 x 0.6 x 0.75 x 0.67 = 1.65 kips

Pall = 4.69 x 0.&'F5 x 0.6 = 2.46 kips
Vali = 5.48 x 0.6 = 3.29 kips

All 1/2" concrete anchors:

(not in tension by deadweight)

(in tension by deadweight)

Pall = 2.29 x 0.875 x 0.6 x 0.75 x 0.67 = 0.60 kips
Vail = 2.38 x 0.6 x 0.75 x 0.67 = 0.72 kips

Pall = 2.29 x 0.875 x 0.6 = 1.20 kips
Vali = 2.38 x 0.6 = 1.43 kips

All 3/8" concrete anchors:

.(not in tension by deadweight)

(in tension by deadweight)

Pall = 1.46 x 0.875 x 0.6 x 0.75 x 0.67 = 0.39 kips
Vali = 1.42 x 0.6 x 0.75 x 0.67 = 0.43 kips

Pall = 1.46 x 0.875 x 0.6 = 0.77 kips
Vall=142x06=085kips

(not in tension by deadweight)

(in tension by deadweight)

Shear-tension interaction limitations per the GIP, Ref. 3.6.4, Section C.2.11 willbe used to evaluate the
effect of combined anchor bolt loading.
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3.5 input Data

The hangers evaluated in this calculation were selected by the Seismic Review Team (SRT) that
performed the raceway walkdown. The selections are documented in the Plant Area Summary Sheets
(PASS), which are part of the project documentation.
Pl ei i

Horizontal seismic accelerations are required for the Lateral Load Evaluation and the Rod Hanger Fatigue
Evaluations as defined in the GIP, Ref. 3.6.4.

Three options are presented in the GIP, Ref. 3.6.4, Section 8.3.4 for determining the horizontal seismic
acceleration to be used in lateral load evaluations. Acceleration values for D.C.Cook corresponding to
each of the options are summarized below.

Elevation ZPA Building Option 1 Option 2 Option 3
587
633
650
609
598
612
625
651
699

0.20
0.22
0.22
0.22
0.32
0.37
0.42
0.52
0.80

Aux
Aux
Aux
DGB
Cont
Cont
Cont
Cont
Cont

1.21
1.21
1.21
1.21
1.21
1.21
1.21
1.21
1.21

0.63
0.69
0.69
0.69
1.00
1.16
1.31
1.63
2.50

0.94
0.94
0.94
0.94
0.94
0.94
0.94
0.94
2.50

Option 1: 2g scaled by the maximum of SSE/Bounding Spectrum (ZPA value controls)
Option 2: 2.5*1.25'Floor ZPA (1.25 is for 'realistic'loor spectra)
Option 3: 2.5'1.25 1.5'SSE ZPA (within 40'f grade)

Conclusion: Option 2 for Aux and DGB, Option 3 for Containment
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The rod fatigue bounding spectra provided in the GIP, Ref. 3.6.4, Figure 8-9, are plotted below vs. the
envelope of the D.C.Cook 5% damping spectra for the Auxiliary Building and the envelope for
Containment at El. 650'nd below. These curves are used to determine the applicable bounding curve in
the Fatigue Evaluation Screening Charts, Figure 8-10 to 8-14 of the GIP.
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All threaded rods used in raceway supports at O.C.Cook are manufactured all-thread rods.
Some rods, however, are anchored using the welded rod coupler detail shown to the right.
The SRT was concerned that the coupler material is not as ductile as the rod material,
particularly after being welded. 2.

Fatigue tests were performed on O.C.Cook threaded rods with the welded rod coupler
detail (Ref.3.6.23). These tests show that for the same ductilitydernand, the number of
cycles to failure using the welded coupler detail is approximately half the number of cycles
to failure using typical "nutted" rod connection details at O.C. Cook (Ref. 3.6.6, Table 8-2).

I

The test data points for the welded coupler detail are plotted below on Figure 8=5 from Reference 3.6.6
(this figure was used to develop the fatigue evaluation screening charts in the GIP). Each test data point
represents 3 tests (6 tests total) on 5/8" rods with an applied axial tensile preload (ITT) of 2.2 ksi (500 lb.)
The test data points lie above the "2/3 Strain Acceptance l.ine", which represents the ductility demand vs.
cycles to failure acceptance criteria for field-threaded rods. Therefore, in these LAR's, in order to cover
rod-hung raceway supports that have not been selected as LAR candidates because of lower weight or
longer length, but which may have welded coupler anchorage details, Rod Hanger Fatigue Evaluations will
conservatively include the procedures specified in the G1P for field-threaded rods.

3.20

FATIGUE DATAFOR THREADED RODS

COMPEER. ~INST. CVRV8 W/ flGD THRIVED

2.80

2.60

3 2a0

P 2.20

a
1.60

1.40

ACCEPTANCE LINE

aa06 ltae~~~
«Ildt40W4c AQ(.

1.20 0

1.00
1.008+00

NOt5lAUZED OVOllUIYDo&NO
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ATTACHMENT NO. 1
COOK NUCLEAR PLANT

A-46 RACEWAY EVALUATIONS
LARoll

CONDUiT
NO.

(SEE
ATTACH.3)

10

CONDUXT SIZE
AND TYPE

3/4" EMT

1" EMT

1" EMT

1 1/2" RIGID
STEEL

RIGID
STEEL

1 1/2" RIGID
STEEL

2" RXGXD
STEEL

2" RIGID
STEEL

3" RIGID
STEEL

3" RIGID
STEEL

2" RIGID
STEEL

2 i'IGID
STEEL

3" RXGXD
STEEL

CABLE TYPE
AND SIZE

XN CONDUIT

1-12/C f12 XLA

2-2T/C f16
1-STP g16

1-4/C g7/3.8

1-4/C g7/18

1-4/C g7/18

1-3TC g4
1-1/C g4

1-4/C gl2

1-3TC g2/0
1-1/C g2

1-3TC g2/0
1-1/C g"2

1-3TC g2
1-1/C g4

1-4/C /12

1-3TC g4/0
1-1/C g2/0

POUNDS PER FOOT
OF CONDUIT AND

CABLE

0.97

0.73

0 '9
2.87

2.87

2.87

3.81

3 '2
7 '1
7 '1
3 '2
3 '2
8 '9

BASIS FOR WEIGHT
.CALCULATION

(SEE LXSTED ATTACH. NOS.)

5 & 7C

5 & 8B

5 & 13B

6 & 7C

6 & 7C

6 & 7C

6i 9i & 10

6 & 7C

6, 9, & 10

6, 9, & 10

6, 9, & 10

6 & 7C

6c 9,.& 10
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5/8 ROD BENT AROUND
PIPE AND BOLTED INSIDE

P1000 ANGLE

I

~ ~

I
I

5/8 "
EXPANSION ANCHORS

EMBEDDED STRUT 2'-0"

2'-6"
31 ~

10" PIPE

1'-0"

CRANE WALL

VIEW A-A

o ALL ANGLES ARE 3X3X1/4

o PIPE PENETRATES CRANE WALL AT EL. 603' 10
AND RUNS UP INSIDE CRANE WALL TO A JUNCTION
BOX AT EL. 625'-6". THERE IS A LATERAL SUPPORT AT
EL. 610'. NO OTHER SUPPORTS EXCEPT PENETRATION
AND JUNCTION BOX.

o PIPE LAYOUT SHOWN IN DRAWING 1 —1460 (SEE
SECTION 1X-1X AND DRAWING 1-1525).

UNIT 1, LOWER CONTAINMENT
CONDUIT 1A1: 10" PIPE

D. C. COOK
A-46 RACEWAY WALKDOWN
PASS ID//: RACE-1>1, LAR //2
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PROCEDURE USED TO ADDRESS
THE OUTLIER GENERATED BY

LAR8005





1. Introduction and Summary

The prying-action detail documented in Plant Area Summary Sheet RACE103 and analyzed in Limited
Analytical Review LAR005 resulted in an outlier. Per the Outlier Seismic Verification Sheet, the
recommended resolution to this outlier is to walk-down the plant and document.all occurrences of this
detail, screen the specific configuration of each detail using an acceptance criteria based on the LAR
requirements, and modify those occurrences that do not meet the criteria. This document addresses the
first part of this resolution - the walkdown and screening. The screening criteria is described in Section 2,
the screening walkdown documentation is contained in Section 3.

This walkdown was performed by the Seismic Review Team members that did the bulk of the original
raceway walkdown: I. C. Huang (AEPSC) and Stephen Anagnostis (SEA). The walkdown included all the
areas of the plant covered in the raceway walkdown except for the Unit 1 containment above El 650 and
inside the crane wall below El 650, as the unit was operating (the Unit 1 containment annulus was
included). Based on the original raceway walkdown and that this walkdown of the Unit 2 containment did
not find any significant occurrences of the prying-action detail, the SRT concluded that the Unit 1

containment does not contain any significant occurrences of the prying-action detail.

The results of this walkdown is summarized in Table 1. The first column contains the walkdown
worksheet number (the worksheets are in Section 3), the second column describes the location of the
hangers with the prying-action detail, and the third column states whether the hangers passed or failed the
screening criteria. About 50 hangers with the prying-action detail were found (note. that some worksheets
cover more than one hanger). Twelve of those hangers failed the screening criteria. Allof the hangers
that failed are located in one area of the plant - the Unit 1 Vestibule and the adjacent section of the Unit 1

Reactor Cable Tunnel.

Table 1. Summary of the Prying Action Detail screening walkdown.

Worksheet ff
1-092694-1

1-092694-2

1-092694-3

1-092694K

1-092694-5

1-092694-6

1-092694-7

1-092694-8

2-092794-1

2-092794-2

Hanger Location
Aux1, El 596, RCT Quad 3 North
Hangers 9, 10, 11 along the right wall counting from door 1-DR-AUX323.
Aux1, El 596, RCT Quad 4
Hangers 5, 6, 7, 8, 9 on the left wall counting from door 1-DR-AUX329.
Aux1, El 596, RCT Quad 4
Directly across the hall from penetration 1-CEP-4P5
Aux1, El 596, RCT Quad 4
Adjacent to penetration 1-CEP-4P5
Aux1, El 596, RCT Quad 1

Two hangers across the hallway from penetration 1-CEP-1PG
One hanger near MCC 1-CT-BN
Aux1, El 596, RCT Quad 1

Upper platform, 1st hanger on right facing door 1-DR-AUX467
Aux1, El 596, RCT Quad 1

Upper platform, first 3 hangers on left facing door 1-DR-AUX467
Aux1, El 596, RCT Quad 1

Upper platform, first hanger on right off the edge of the platform.
Aux2, El 596, RCT Quad 3 South
Near 2-VRS-2200 (Upper Cntmt RMS "B" Data Acq Module)
Aux2, El 596, RCT Quad 1

Upper platform, two hangers about 3 hangers away from Door 2-OR-
AUX468.

Pass/Fail,
Pass

Pass

Fail (1J

P3ass

Pass

Pass (2)

Pass [3]

Fail

Pass

Pass
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1-092794-3

1-092794-4

1-092794-5

2-092894-1

2-092894-2

1-092894-3

2-092894-4

2-092894-5

1-0928944

1-092894-?

1-092894-8

1-092894-9

1-092894-1 0

1-092894-11

2-092894-12

2-092894-13

2-092994-1

Aux1, El 609, 4kV Area
Above 600V Bus IIA
Aux1, El 609, Transformer Room
One hanger above 1-DGTAB and one hanger at the right side of the
entrance.
Aux1, AuxiliaryCable Vault
15'outh of the hatch
Aux2, EI 573
6'outh of gate 2-GT-AUX1013 (U2 Rx Coolant Drain Pump Room)
Aux2, El 573
South end of the hallway common to both units
Aux1, El 609, elevated area adjacent to the control room cable vault
Above 12HV-ACA-FLT-3
Aux2, El 609
Near Miscellaneous Rack 2-H-H
Aux2, El 609
Above cabinet 2-BITH2
Aux1, El 612, Vestibule, upper platform leading to RCT
Next to 1-DR-AUX467

'ux1,El 612, Vestibule, upper platform leading to RCT
3rd hanger on left from the edge of the platform
Aux1, El 612, Vestibule, upper platform leading to RCT
4th hanger on left from the edge of the platform
Aux1, El 612, Vestibule, upper platform leading to RCT
2nd hanger on right from the edge of the platform
Aux1

~
El 612, Vestibule

4 hangers along the containment wall just before the upper platform
leading to the RCT.
Aux1, El 612, Vestibule
The hanger above the west end of 1-HE-22 and the next hanger west.
The two or three hangers south of these running along the block wall.
Aux2, El 612, Vestibule, upper platform leading to RCT
4th hanger on right from the edge of the platform
Aux2, El 633
Hangers between the Containment Auxiliaries Panel and 2-MSI-1.
Cont2, El 598, Annulus
Several hangers near Column 1, Az 63, Quad 1

Pass

Pass

Pass [4]

Pass

Pass

Pass

Pass

Pass

Pass [5]

Pass

Pass

Fail [6]

Fail

Fait [73

Pass

Pass

Pass

[1] The angle is "clipped" to the embedded channel with the edge of a washer bolted into the embedded
channel. Repair by drilling a hole through the angle and rebolting.

[2] This case doesn't meet the screening criteria, but was judged acceptable as the span between the tw'o

adjacent supports is <= 10', so GIP requirements would be met even if this support was removed. Note
that the adjacent hanger would then have a tributary length of 8'5'n one side and 3'n the other) and a
load per rod of 640ft.. This load satisfies the allowables of 20000 for DL and 2500Ã for 3DL as specified in
the LAR calculation.

[3] This case doesn't meet the screening criteria for 3DL, but was judged acceptable as the r/c wall on one
side and a large pipe, and platform steel and handrail on the other side will prevent any significant lateral
motion.

'
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[4] This case doesn't meet the screening criteria, but was judged acceptable as the span between the two
adjacent supports is <= 10', so GIP requirements would be met even if this support was removed. Note
that the adjacent hanger would then have a tributary length of 7'4.5'n one side and 3.5'n the other)
and a load per rod of 440% This load satisfies the allowables of 2000@ for DL and 2500@ for 3DL as
specified in the LAR calculation.

[5] This case doesn't meet the screening criteria, but was judged acceptable as the span between the two
adjacent supports is 9'<= 10'), so GIP requirements would be met even if this. support was removed.
Note that the adjacent hanger would then have a tributary length of 7.5'4.5'n. one side and 3'n the
other) and a load per rod of 600iti. This toad satisfies the allowables of 2000'or DL and 2500ft for 3DL as
specified in the LAR calculation. I

[6] Both rods on this hanger do not meet the screening criteria (this hanger was the subject of LAR iIi'5,

which initiated this effort).

[7}The two hangers above 1-HE-22 probably need both rod anchorages to be modilied - these two
hangers are on either side of a removable concrete hatch. The rods furthest from the corners of the hatch
were clearly visible (and do not meet the criteria), the rods nearest the corner were not easily visible but
look like they willalso require modification.

I

The rods immediately adjacent to the block wall of two or three hangers running along the block wall were
not clearly visible, but do not look like they will meet the screening criteria.

i
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2. Screening Criteria

2.1 Criteria Development
This criteria is for evaluating the D. C. Cook cable tray hanger anchorage detail shown below
for seismic adequacy in accordance with GIP procedures (Ref. 1).

Lg

v vpv
'vP

V

I/2 OR 5/8
UNISTRUT NUT AND BOLT
IN EMBEDDED UNISTRUT

L2x2x1/4 or L3x3xl/4

'c

= Bearing force on concrete
FR = Te'nsile load in threaded rod
Fa = Tensile load on Unistrut bolt

Force in Unistrut bolt: Fa = FR(1 + Lg/Lq) => FR = Fa/(1+ Lg/L1)

Maximum moment in angle: MMAx= FRL2 FR™MAx/L2

In this detail, bending stresses in the angle and pullout force on the Unistrut bolt will each limit
the capacity of the anchorage. The equations above show that the bending moment in the
angle is related to L2, while the force in the Unistrut bolt is related to the ratio of L2 to L<. As the
ratio L2/L< increases, the lever action on the Unistrut bolt increases for a given rod load FR.

r li 'I

The anchorage detail above is used on rod-hung trapeze hangers. For trapeze-type supports,
which may swing laterally during an earthquake, the GIP requires both a Dead Load Check and
a Vertical Capacity Check (3 x DL) of the anchorage. The vertical capacity check ensures that
there is extra design margin in the anchorage to account for additional loads due to support
displacement.

This detail is also used on wall-mounted brackets to provide vertical support at the cantilevered
end. These supports are directly attached to building structure and are not free to move during
an earthquake. Per GIP procedures, only a Dead Load Check is necessary for these supports.

Attachment to the OSVS for RACE103
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Allowa I n b ndi s ess

Bending stresses in angles are calculated in accordance with the AISC specification for single-
angle members, Ref. 2. Per Section 5.2.1b of the specification, the calculated bending stress,
fa, is:

fa= 1.25M/S = 1.25FnLz/S

where S is the geometric section modulus of the angle section.

For the Dead Load Check, the working stress allowables given in Ref. 2 are used. Per Sections
5.1 and 5.2 of Ref. 2, the allowable bending stress is 0.66 Fq for 2x2x1/4 L's, and 0.6 Fq for
3x3x1/4 L's. For the 3 x DL Check, an allowable bending stress of 0.9FY is used for both angle
sections. The bending stress, fa, and the stress limits are summarized as follows:

1.25FnLz/(0.247)
1.25FqLz/(0.577)
1.25FnLz/(0.247)
1.25FnLz/(0.577)

5 0.66Fy
5 0.60Fy
5 0.90Fy
6 0.90Fy

for L2x2x1/4, DL Case
for L3x3x1/4, DL Case
for L2x2x1/4, 3DL Case
for L3x3x1/4, 3DL Case

liow le nis b llo I d

Allowable pullout loads for the Unistrut bolt are summarized below (see Ref 3 for discussion):

1/2" bolt
5/8" bolt
1/2" bolt
5/8" bolt

2000 Ib,
2000 Ib,
2000 Ib,
2500 Ib,

DL Case
DL Case

.3DL Case
3DL Case

Limits for Lz and Lz/L< for a given Fz are listed below for all combinations of angle size, Unistrut
bolt size, and load case.

DL case, bending in L2x2x1/4:
1 25F+Lz/S 6 0 66Fy Lz 5 0 66 (36 000)(0 247)/(1 25Fn) > Lz 5 4690/Fn

DL case, bending in L3x3x1/4:
1.25FnLz/S S 0.60Fy => Lz 6 0.60 (36,000)(0.577)/(1.25Fn) => Lz 6 9970/Fn

3DL case, bending in L2x2x1/4:
3x1.25FpLz/S s 0.9Fy = Lz s 0.90 (36,000)(0.247)/(1.25x3Fn) => Lz s 2130/Fn

3DL case, bending in L3x3x1/4:
3x1.25F„L,/S 6 0.9Fy

4990/Fn
Lz 5 0.90 (36,000)(0.577)/(1.25x3Fq) => Lz s

Attachment to the OSVS for RACE103
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DL case, pullout of 1/2" Unistrut bolt:
FR(1+LE/Lq) 5 2000 Ib => L2/Lq 5 (2000/FR)-1

DL case, pullout of 5/8" Unistrut bolt:
FR(1+L2/Lq) 52000 Ib => L2/Lq 5(2000/FR)-1

3DL case, pullout of 1/2" Unistrut bolt:
3FR(1+LE/Lq) 52000 Ib => LP/Lq 5(667/FR)-1

3DL case, pullout of 5/8" Unistrut bolt:
3FR(1+L2/Lg) 52500 Ib => LP/Lq 6(833/FR)-1

The equations above are summarized in table form below.

(LB)

ANGLE
SIZE

UNISTRUT
BOLT SIZE

LOAD CASE
DL 3DL

L2 (IN., MAX) L2/Lg(MAX) L2 (IN., MAX) Lp(L/(MAX)

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

4690/ FR

4690/ FR

9970/ FR

9970/ FR

(2000/FR) 1

I (2000/FR) 1

l
I (2000/FR)-1

'(2000/FR)-'I

2130/ FR

2130/ FR

4990/ FR

4990/ FR

( (667/FR)-1

I (833/FR) 1

l
, (667/FR)-1

'833/FR)-1

2.2 References

1. Generic Implementation Plan Procedure (GIP), for Seismic Verification of Nuclear Plant
Equipment", Revision 2A, March, 1993, Seismic Qualification UtilityGroup.

2. "Specification for Allowable Stress Design of Single-Angle Members," from Section 5 of
the AISC Manual of Steel Construction, Allowable Stress Design, Ninth Edition, American
Institute of Steel Construction, Inc. Chicago, IL, 1989.

3. LAR criteria document
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2.3 Screening Charts

Screening charts for F„ in increments of 25 lb up to 800 lb. appear on the following pages.

SCREENlNG CHART FOR FR < '|00 LB

LOAD CASE

Fn

(LB)

ANGLE
SIZE

UNISTRUT
BOLT SIZE

DL

L2/L)(MAX)L2 (IN., MAX)

3DL

L2 (IN., MAX) L2/L)(MAX)

100

2x2x1/4

3x3x1/4

2x2x1/4

3x3x1/4

'2x2x1/4

3x3x1/4

2x2x1/4

3x3x1/4

1/2"

6/8"

1/2"

5/8"

1/2"

5/8"

1/2"

5/8"

1/2"

5/8"

1/Z'/8"

1/2"

5/8"

1 /2 II

5/8"

188

188

399

399

93.8

93.8

199

199

62.5

62.5

133

133

46.9

46.9

, 99.7
99.7

79.0

79.0

79.0

79.0

39.0

39.0

39.0

39.0

25.7

25.7

25.7

25.7

19.0

19.0

19.0

19.0

I85.2'25.7
85.2 I 32.3

I
I

I

200 I 25.7

200 I 32.3
I
I

I42.6'12.3
426 I 157

I
I

I

998 I 123
998

I
16,7

I
I

I

28,4 I 7,9

28.4 I 10.1
I
I
I

66.5
I 7.9

665 I 101
I
I

I

21.3 I 5.7

213 t 73
I
I

I

499
I

57
49.9 I 7.3

I
I

Attachment to the OSVS for RACE103
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SCREENING CHART FOR FR < 200 LB

LOAD CASE

Fr(

(LB)

ANGLE
SIZE

UNISTRUT
BOLT SIZE

DL ~ ~

Lg/Li(MAxlL2 (IN., MAX)

3DL

L2(L)(MAXIL2 (IN., MAXI

125

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

37.5

37.5

79.8

79.8

15.0

15.0

15.0

15.0

17.0

17.0

39.9

39.9

4.3

5.7

4.3
5.7

150

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

'1.3
31.3

66.5

66.5

12.3

12.3

12.3

12.3

14.2

14.2

33.3

33.3

34
4.6

34
4.6

175

2x2x1/4

3x3x1/4

1/2"'/8"

1/2"

5I8"

26.8
26.8

57.0

57.0

104
10.4

10.4

10.4

12.2

12.2

28.5

28.5

2.8

3.8

2.8

3.8

200

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

23.5

23.5

49.9
49.9

9.0

9.0

9.0

9.0

10.7

10.7

25.0
25.0

2.3

3.2

2.3

3.2
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SCREENING CHART FOR FR < 300 LB

LOAD CASE

Fn

(LB)

ANGLE
SIZE

UNISTRUT
BOLT SIZE

DL

L2/LIlMAX)L2 tlN., MAX)

3DL

L2/LIlMAX)L2 lIN.. MAX)

225

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

20.8

20.8

44.3
44.3

7.9

7.9

7.9

7.9

9.5

9.5

22.2

22.2

2.0

2.7

2.0

2.7

250

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

18.8

18.8

39.9

39.9

7.0

7.0

7.0
7.0

8.5

8.5

20.0

20.0

1.7

2.3

1.7

2.3

2x2x1/4

3x3x1/4

1/2"

5/8

1/2"

5/8"

17.1 I
I

17.1
I

I
I

36.3

36.3
I
I

6.3
6.3

6.3

6.3

?.7

7.7

18.1

18.1

1.4

2.0

1.4

2.0

300

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

15.6

15.6

33.2

33.2

I

5.7

5.7
I
I,
I

5.7

5.7
I
I

7.1

7.1

16.6

16.6

1.2

1.8

1.2

1.8
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SCREENlNG CHART FOR FR < 400 LB

LOAD CASE

Fr(

(LBj

ANGLE UNISTRUT
SIZE BOLT SIZE

DL ~ ~

L2/Lt(MAX}Lp (IN., MAX}

3DL

L2/L)(MAX)Lp (IN., MAXl

325

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

14.4

14.4

30.7

30.7

5.2

5.2

5.2

, 5.2

6.6-
6.6

15.4

15.4

1.1

1.6

1.1

1.6

350

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

13.4

13A

28.5

28.5

I
I
I
I
I
I
I
I
I
I
I

I
I
I

4.7
4.7

4.7
4.7

6.1

6.1

14.3

14.3

0.9

1.4

0.9

1.4

375

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

12.5

12.5

26.6
26.6

4.3

4.3

4.3
4.3

5.7

5.7

13.3

13.3

0.8

1.2

0.8
1.2

400

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

11.7

11.7

24.9

24.9

4.0

4.0

4.0
4.0

5.3

5.3

12.5

12.5

0.7

1.1

0.7

1.1
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SCREENING CHART FOR FR < 500 LB

LOAD CASE

Fn

(LBI

ANGLE
SIZE

UNISTRUT
BOLT SIZE

DL

L2/L>(MAxlL2 (IN., MAXl

3DL
L,iL,(MAxlL2 (IN., MAX)

425

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

11.0

11.0

23.5

23.5

3.7

3.7

3.7

3.7

5.0

5.0

11.7

11.7

0.6

0.6

1.0

450

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

10.4
- 10.4,

22.2
22.2

34
34

34
3.4

4.7
4.7

11.1

11.1

0.5

0.9

0.5

0.9

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

9.9

9.9

21.0
21.0

3.2

3.2

3.2

3.2

4.5

4.5

10.5

10.5

0.4

0.8

0.4

0.8

500

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

9.4

9.4

19.9

19.9

3.0

3.0

3.0

3.0

4.3

4.3

10.0

10.0

0.3

0.7

0.3

0.7
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SCREENlNG CHART FOR FR < 600 LB

LOAD CASE

Fn

(LB)

ANGLE
SIZE

UNISTRUT
BOLT SIZE

DL

L2/L)lMAX)L2 llN., MAX)

3DL

L2/L1 lMAX)L2 llN., MAX)

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

8.9

8.9

19.0

19.0

2.8

2.8

2.8

2.8

4.1

4.1

9.5

9.5

0.3

0.6

0.3

0.6

550

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

8.5

8.5

18.1

18.1

2.6

2.6

2.6

2.6

3.9
3.9

9.1

9.1

0.2

0.5

0.2

0.5

575

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

8.2

8.2

17.3

17.3

2.5

2.5

2.5

2.5

3.7

3.7

8.7

8.7

0.2

0.4

0.2

0.4

600

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

7.8

7.8

16.6

16.6

2.3

2.3

2.3

2.3

3.6

3.6

8.3

8.3

0.1

0.4

0.1

0.4

Attachment to the OSVS for RACE103
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$ CREENING CHART FOR FR < 700 LB

LOAD CASE

Fn

(LB)

ANGLE
SIZE

UNISTRUT
BOLT SIZE

DL

I 2/L) lMAX)L2 IIN., MAX)

3DL

L2/L)lMAX)L2 (IN., MAX)

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

7.5

7.5

16.0

16.0

2.2

2.2

2.2

2.2

3.4

3.4

8.0

8.0

0.0

0.3

0.0

0.3

650

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

7.2

7.2

15.3

15.3

2.1

2.1

2.1

2.1

3.3

3.3

7.7

7.7

0.0

0.3

0.0

0.3

675

2x2x1/4

3x3x1/4

1/2"

5I8"

1/2"

5/8"

6.9

6.9

14.8

14.8

2.0

2.0

2.0

2.0

3.2

3;2

7.4

7.4

-0.0

0.2

-0.0

0.2

700

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

6.7

6.7

14.2

14.2

1.9

1.9

1.9

1.9

3.0

3.0

7.1

7.1

-0.0

0.2 .

-0.0

0.2

Attachment to the OSVS for RACE103
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SCREENING CHART FOR FR < 800 LB

LOAD CASE

Fn

LB)

ANGLE UNISTRUT
SIZE BOLT SIZE

DL ~ ~

Lp(L){MAX)Lp {IN., MAX)

30L
L2 {IN., MAXI L2/L]{MAX)

3x3x1/4

5/8"

1/2"

5/8"

6.5

13.8

13.8

1.8

1.8

1.8

2.9

6.9
6.9

0.1

N/A

0.1

750

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

6.3
6.3

13.3

13.3

1.7

1.7

't.7

1.7

2.8

2.8

6.7
6.7

N/A

0.1

N/A
0.1

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

6.1

6.1

12.9
12.9

1.6

1.6

1.6

1.6

2.7

2.7

6.4
6.4

N/A

0.0

N/A

0.0

800

2x2x1/4

3x3x1/4

1/2"

5/8"

1/2"

5/8"

5.9

5.9

12.5

12.5

1.5

1.5

1.5

1.5

2.?

2.7

6.2
6.2

N/A

0.0

N/A

0.0

Attachment to the OSVS for RACE103
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2.4 Anchora e Evaluation Works eet

r,
vVV VVV

V
t

Fo

LI

VVVVV
~ ~

Hanger Identification and Location:

I/2 DR 5/d
VRIvvIRVI IIVI AND DDL'I
VI CIIOCDDLD VIIISIRVl

L2v2vl/I VI L2I2II/O

Span: Estimated load on threaded rod, FR.

FSTIMATED CABLE TRAY
AND CONDUITWEIGHTS, PLF

Calculations:

ITEM PLF
CABLE TRAYS 25
1/2 CONDUIT 1.1

3/4 CONDUIT 1.3
1" CONDUIT 2.0
1.5" CONDUIT 3.5
2 CONDUIT 4.9
3 CONDUIT 11.1

4 CONDUIT 16.6

FIELD DATA:

Angle size:

Lengths: L1

Unistrut Bolt Size:

L2/L1

LIMITINGVALUES FROM SCREENING CHART FOR FR= LB:

DL CASE 3 X DL CASE (IF APPLICABLE)*

Max L

Actual L

Max L2/L1

Actual L>/L1

Max L

Actual L

Max L>/L1

Actual L>/L1

PASS:
YES NO

PASS:
YES NO

PASS:
YES NO

PASS:
YES NO

*3xDLcase N/A for wall mounted brackets.

Attachment to the OSVS for RACE103
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I 3. Screening Walkdown Worksheets

Hanger LocationWorksheot ¹
1-092694-1

1-092694-2

1-092694-3

1-0926944

1-092694-5

1-092694-6

1-092694-7

1-092694-8

2492794-1

2492794-2

1-092794-3

1-092794<

1-092794-5

2-092894-1

2-092894-2

1-092894-3

24)92894M

2-092894-5

1-0928944

1-092894-7

1%92894%

1492894-9

1-092894-10

1-092894-11

2-092894-12

2-092894-13

2-092994-1

Aux1, El 596, RCT Quad 3 North
Hangers 9, 10, 11 along the right wall counting from door 1-OR-AUX323.
Aux1 ~ EI 596, RCT Quad 4
Hangers 5. 6, 7, 8, 9 on the left wall counting from 'd'oor 1-DR-AUX329.
Aux1 ~ El 596. RCT Quad 4
Directly across the hall from penetration 1-CEPAP5
Aux1 ~ El 596, RCT Quad 4
Adjacent to penetration 1-CEP-4P5.
Aux1, El 596, RCT Quad 1

Two hangers across the hallway from penetration 1-CEP-1P5
One hanger near MCC 1-CT-BN
Aux1 ~ El 596. RCT Quad I
Upper platform, 1st hanger on right facing door 1-OR-AUX467
Aux1 ~ El 596, RCT Quad I
Upper platform, first 3 hangers on loft facing door 1-OR-AUX467
Aux1 ~ EI 596, RCT Quad 1

Upper platform, first hanger on right off the edge of the platform.
Aux2, El 596, RCT Quad 3 South
Near 2-VRS-2200 tUpper Cntmt RMS "B" Data Acq Module)
Aux2, EI 596, RCTQuad 1

Upper platform, two hangers about 3 hangers away from Door 2-DR-AUX468.
Aux1, El 609, 4kV Area
Above 600V Bus IIA
Aux1 ~ El 609, Transformer Room
One hanger above 1-DGTAB and one hanger at the right side of the entrance.
Aux1 ~ Auxiliary Cable Vault
15'outh of the hatch
Aux2, EI 573
6'outh of gate 2-GT-AUX1013 (U2 Rx Coolant Drain Pump Room)
Aux2. EI 573
South end of the hallway common to both units.
Aux1, El 609, elevated area adjacent to the control room cable vault
Above 12HV-ACA.FLT-3
Aux2, El 609
Near Miscellaneous Rack 2-H.H
Aux2, EI.609
Above cabinet 2-BITH2
Aux1, El 612, Vestibule, upper platform loading to RCT
Next to 1-DR-AUX467
Aux1. EI 612, Vestibule. upper platform leading to RCT
3rd hanger on left from the edge of the platform
Aux1 ~ El 612, Vestibule, upper platform leading to RCT
4th hanger on left from the edge of the platform
Aux1 ~ El 612, Vestibule, upper platform leading to RCT
2nd hanger on right from the edge of the platform
Aux1. EI 612, Vestibule
4 hangers along the containment wall just before the upper platform leading to
the RCT.
Aux1 ~ El 612, Vestibule
The hanger above the west end of 1-HE-22 and the next hanger west.
The two or three hangers south of these running along the block wall.
Aux2, EI 612, Vestibule. upper plalform leading to RCT
4th hanger on right from the edge of the platform
Aux2, EI 633
Hangers between the Containment Auxiliaries Panel and 2-MSI-1.
Cont2, El 598, Annulus
Several hangers near Column 1. Az 63, Quad 1
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