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ILLINOIS POWER COMPANY lp

CLINTON POWER STATICN, P.O. BOX 678, CLINTON, ILLINOIS 61727

May 29, 1985

Docket Ne. 50-461

Mr. James L. Milhoan

Section Chief, Licensing Section
Quality Assurance Branch

Office of Inspection and Enforcement

Mail Stop EWS-305B

U.S. N clear Regulatory Commission

Washington, DC 20555

Subject: Clinton Power Station Urit #1
Independent Design Review

Dear Mr. Milhoan:

In accordance with the agreements reached in S&L's offices on May
9, 1985, attached are advance copies of the Final Safety Analysis Report
(FSAR) changes which you requested. These changes have been through
Illinois Power's formal review and will be incorporated into the FSAR in
Amendment #34, scheduled for issuance in July, 1985, Also attached is a
status report for the Observation Reports for which commitments have
been made.

Illinois Power has made arrangements for Bechtel to review S&lL's
work on the high and medium energy line break analysis. The results of
this review will be sent to you when they become available. The Bechtel
review and the commitments described in the attached status report are
proceeding per our discussion of May 9, 1985.

Please feel free to contact me if you have any questions concerning

this material.
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*Director of Nuclear Reactor Regulation

Attn: Mr. W. R, Butler, Chief
Licensing Branch No. 2
Division of Licensing
U, S. Nuclear Regulatory Commission
Washington, D.C. 20555

James G. Keppler

Regional Administrator

Region III

U. §. Nvoclear Regulatory Commission
799 Roosevelt Road

Glen Ellyn, Illinois 60137

Byron Siegel

Clinton Licensing Project Manager
Mail Code 416

U. S. Nuclear Regulatory Commission
Washington, D.C., 20555

Fred Christianson

Mail Code V=690

NRC Resident Office
Clinton Power Station
R.R. #3, Box 228
Clinton, Illinois 61727

James L. Milhoan

Section Chief, Licensing Section
Quality Assurance Branch

Office of Inspection and Enforcement
Mail Stop EWS - 305B

U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Richard C. Knop

Section Chief

Projects Section 1-C

U. S. Nuclear Regulatory Commission
799 Roosevelt Road

Glen Ellyn, Illinecis 60137

Rev, 3
05/16/85

Richard J. Goddard, Esq.
Office of the Legal Director

U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Terry Lash

Director, Illinois Department of
Nuclear Safety

1035 OQuter Park Drive

Springfield, Illinois 62704

Allen Samelson, Esq.

Assistant Attorney General
Environmental Control Division
Southern Region

500 South Second Street
Springfield, Illinois 62706

Jean Foy

Spokesperson, Prairie Alliance
511 W, Nevada

Urbana, Illinois 6180}

Richard Hubbard

MHB Technical Associates
1723 Hamilton Avenue

Suite K

San Jose, California 95125

Gordon L. Parkineon

Bechtel Power Corporation

Fiftr Beale Street

P. 0. Box 3965

San Francisco, California 94119

Roger Heiler

Sargent & Lundy Engineers
55 East Monroe Street
Chicago, Illinois 60603

Ted DelGaizo

WESTEC Services Inc.

1 Meeting House Center

Suite 100

2240 Butler Pike

Plymouth Meeting, Pennsylvania 19462



IDR ACTION ITEMS

Scheduled Completion
Commitment Description Date Date
OR-1 Delete 10 sec. time delay from Logic 4/1/85 3/14/85
Diagram M15-1052, Sheet 3 of 6.
OR-4 Revise FSAR Chapter 3 to clarify load 5/1/85 5/9/85%
considerations for the Control, Diesel
Generator and HVAC buildings.
OR~-5 Revise SQRT packages to include updated 12/31/85
MAS-CQD-2.4 checklist which requires
documentation of calculated vs. allowable
deflection at criteria locations of active
components.
OR-5 Document the use of engineering judgment 12/31/85
in EQ evaluations on checklist in SQRT
package.
OR-7 Revise FSAR Sec. 3.9.2.2.1.1 to agree with 8/1/85
S&L procedures and standards.
OR-9 Perform joint S&L and BA review of welding 5/1/85
procedures for AWS D.l1.1 welds.
OR-9 Obtain NRC authorization of Code Case 7/1/85
allowing use of weld sizes based on design.
OR-9 Assure that contractor has ASME III qual- 7/1/85

ified procedure to cover these welds,
performed welds are in compliance with the
qualified procedures, fabrication drawings
are revised to note procedural requirements,
design requirements are revised to allow
use of Code Case N-413.

OR-10 Review other safety-related components 7/1/85
requiring non-interruptible power to
ensure no similar condition exists.

OR-10 Revise design so LOCA bypass relays 7/1/85
energized by non-interruptible power
supply.
OR-11 Obtain a resolution from General Electric 4/15/85 3/12/85

for terminal blocks separation.

OR-12 Revise FSAR Table 3.2-1, Item XXV.4 to 5/1/85 5/9/85%
include piping as well as valves.

*See attached FSAR change pages which will be submitted in Amendment 34.



IDR ACTION ITEMS

Description

Scheduled
Date

Comp letion

Date

OR-13

OR-14

OR-15

OR-17

OR-17

OR-19

OR-20

OR-21

OR-24

OR-24

OR-24

Implement hot gap check program

a. Inspect each whip restraint in pipe
hot position to assure no contact.

b. Measure selected gaps in pipe hot
position and check against design
gap. Reconcile gaps larger than
design by adjustment or analysis.

Revise FSAR Section 2.5.4.5.3 and
responses to questions Q241.8, Q241.9
and Q241,10 to clarify as SSWS rather
than ECCS.

Revise DC-S0-01-CP to reinstate Figure 7.2
for tornado surface pressure.

Revise FSAR Sec. 3.9.2.2.2 to identify
qual. is by dynamic tests and/or analysis.

Revise FSAR Sec. 1.8, compliance with
Reg. Guide 1.48.

Incorporate into the affeccted Stress
Reports the replacement evaluations
done when snubbers were replaced with
struts.

Revise the Clinton Structural Design
Control Summary to clarify deflection
limits.

Revise the Design Control Summary to agree
with Structural Design Standard E 37.0

to include frictional forces for all new
support design.

Correct Dynamic Qualifications Status
Report to be consistent with S&L Engi -
neering Document List.

Revise FSAR Table 3.10~1 to include
strainer operators.

Revise FSAR Table 3.9-5 to include
missing active valve numbers.

7/1/86

5/1/85

5/1/85

5/1/85

7/1/85

4/1/85

4/1/85

5/1/85

5/1/85

5/1/85

5/9/85%

9/17/84

5/9/85%

5/9/85%

4/12/85

4/12/85

5/9/85%

*See attached FSAR change pages which will be submitted in Amendment 34.
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IDR ACTION ITEMS

Commi tment

Description

Scheduled
Date

Completion
Date

OR-28

OR-29

OR-29

OR-29

CR~-30

OR-30

OR-33

OR-33

OR-33

OR-34

OR-39

OR-43

OR-43

Revise Logic Diagram M15-1052, Sh. 4.

Resolve motor operator qualification
issue with equipment vendor.

Correct Dynamic Qualification Status
Report to be consistent with Engineering
Documents List.

Revise S&L letter SIMI-12869 to IP
regarding Equipment Seismic Assessment
Program.

IP perform valve functional testing at
appropriate differential pressures.

Revise FSAR Sec. 3.9.3.2.2.2 to remove
testing at design differential pressure.

Revise generic checklist, Tab A, Item
F4.7.6 of EQ Binder EQ-CLO41 to clarify
parameter accuracy.

Revise generic checklist, Tab C, Item
F&4.7.6 of Binder EQ-CLO12 to include
justification for voltage and frequency
variations.

Review checklist Section F4.7.6 or its
equivalent for all Class lE EQ packages
to ensure accuracy.

Consider weir swell impact loads for valve
IRFO19 and froth impact pressure for valve
10RF020 in their seismic evaluation.

Revise S&L Technical Monitoring Standards
to require documented discipline coordi-
nation.

Revise FSAR Section 6.1.1.1.1 to indi-
cate that the corrosion allowance is
0.08 i.ch for buried and zero for non-
buried ferritic SSW.

Correct Dwg. M06-1052, Sh. 6 and Pene-
tration Schedule Dwg. MO3-1101.

4/1/85

il1/85

7/1/85

7/1/85

1/1/86

5/1/85

7/1/85

7/1/85

9/1/85

8/1/85

“/1/85

5/1/85

6/1/85

3/14/85

5/9/85%

5/9/85%

*See attached FSAR change pages which will be submitted in Amendment 34.
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IDR ACTION ITEMS

Scheduled Complerion
Commi tment Description Date Date

OR=-43 Recommend BA correct Dwg. M06-1052, Sh. 6. 7/15/85

OR-46 Revise ralculation 19AN-14 to Include 5/15/85
undervoltage relay settings.

OR-46 Revise FSAR for modificaiton to breaker 8/1/85
interlock and bus undervoltage.

OR-48 Revise FSAR Sec. 6.1.1.1.1 to delete the 5/1/85 5/9/85%
requirement for the 0.08 in. corrosion
allowance except for buried ferritic

piping.

OR-55 Implement a program for reviewing future 5/1/85
design changes for the effects of pipe breaks.

OR-54 Augment existing DG equipment qualifica- 8/1/85
tion with results of Navy shock testing
on DC,

OR-54 Obtain qualification report for DG heat 8/1/85
exchangers from S&5 for review by S&L.

OR-55 Prepare calculations documenting HELB- 6/15/85
OQutside Containment engineering evaluations.

OR-55 Prepare a summary report of the HELB- 6/15/85
analysis suitable for independent adequacy
verification.

OR-55 Revise FSAP. section on pipe breaks to 8/1/85
include revised commitments and/or analysis
results.

OR-57 Revise Calc OIMEO4 to include additional 5/1/85
clarifying information.

OR-57 Prepare supplemental Calc. OIME43 to 5/1/85
complete MELB analysis on areas not yet
evaluated.

OR-57 Implement a program for reviewing future 5/1/85
design changes for the effects of pipe
breaxs.

OR-57 Prepare a summary report of MELB analysis 6/15/85
suitable for independent adequacy veri-
fication.

*See attached FSAR change pages which will be submitted in Amendment 34.



IDR ACTION ITEMS

Scheduled Caompletion
Commi tment Description Date Date
OR-57 Revise FSAR to document MELB analysis 8/1/85
OR-57 Perform MELB evaluation for changes made 9/1/85
after July, 1982.
OR-59 Revise design documents to reflect vendor 7/1/85
value of 4.8 ohm.
OR-59 IP to refer 4.8 ohm concern to GE for 7/1/85
their review.
OR-63 Revise FSAR Sec. 8.3.1.1.2 to clarify 8/1/85
actual DG loading design.
OR-64 Implement a program for reviewing future 5/1/85
design changes for the effects of pipe
breaks.
OR-64 Revise FSAR Sec. D.3.6.3.5 to agree with 8/1/85
design drawings.
OR-64 Revise FSAR Sec. 3.11.9 to clarify 8/1/85
"Submergence or Spray" section.
OR-64 Prepare a summary report of flooding 9/1/85
analysis suitable for independent adequa~-y
verification.
OR-64 Revise documents to reflect revised para- 9/1/85
meters.
OR-64 Prepare a supplement to Flcoding Design 9/1/85
Criteria DC-ME-01-CP to support conclu-
sions stated in the criteria.
OR-67 Issue ECN to revise K-2882 to correct 11/20/84
code case refereuce to N-121.
OR-69 Void valve data sheet MO-523. 5/1/85 4/24/85
OR-69 Revise column 10 of Valve List to show . 5/1/85 4/24/85
valve 1SX217 as passive.
OR-69 Revise FSAR 3.9-5 to delete valve 1SX217. 5/1/85
OR-70 Complete review for approval eof Structura!l 5/1/85

Design Standard SDS-E9, which contains
a revised equation for unbalanced forces.



IDR ACTION ITEMS

Commi tment

Description

Scheduled
Date

Completion
Date

OR-70

OR-71

OR-72

OR-73

OR-73

OR-73

OR-73

OR-74

OR-75

OR-77

OR-79

OR-79

OR-79

OR-79

Revise FSAR Sec. 3.8.5.4 to clarify the
intent of the 2.5 mass ratio.

Update Structural Design Criteria
DS-5D-01-CP to delete manual plotting.

Revise FSAR 9.2-3 to give correct value
for auxiliary heat load.

Implement a program for reviewing future
design changes for the effects of pipe
breaks.

Revise FSAR Sec. 3.6 to reference NUREG/
CR-2913 and to include final break/restraint
locations, and review locations for consist-
ency with the current design.

Issue summary report explaining the
methodology and analysis for HELB design
process suitable for independent adequacy
verification.

Perform HELB evaluation for changes made
after July 1982.

Obtain vendor documentation substanti-
ating that check valve operability is no’
affected by actuator deflections during
and after a seismic event.

Revise FSAR Sec. 3.8.4.4 to delete the
0.002 in/in limit.

Confirm revised GE BWR documentation on
maximum voltage of 133%.

Revise FSAR Sec. 3.9.3.2.2.1 to remove
requirements that valves be tested at
design differential pressure.

Revise FSAR Sec. 3.9.3.2.2.1 to remove
outdated ASME Code requirement.

Revise FSAR Sec. 3.9.3.2.2.1 to delete
requirements for seismic testing of
pneumatic operators.

Revise FSAR Sec. 3.9.3.2.2.1 to reflect
S&L position on pump seal leakage.

5/1/85

4/1/85

5/1/85

5/1/85

5/1/85

6/15/85

9/1/85

10/1/85

5/1/85

7/1/85

5/1/85

5/1/85

5/1/85

5/1/85

5/9/85*

4/12/85

5/9/85%

4/3/85

5/9/85%

5/9/85%

*See attached FSAR change pages which will be submitted in Amendment 34.
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IDR ACTICN ITEMS

Scheduled Completion
Comp letion Description Date Date
OR-79 Obtain vendor data on environmental 7/1/85

qualificatiun of air actuators.

OR-80 Obtain updated Code Package sheets demon- 7/1/85
strating adequate valve wall thickness.

OR-81 Update seismic cualification reports to 7/1/85
meet requirements of new checklist and to
document the use of engineering judgement.
Specifically, this will be done for the SSW
pumps using the results of Calc CQD-017199
in the updated report.

OR-82 Supplement the 480V substation vendor 6/1/85
instruction manual to clarify the require-
ments for use of enclosure heater during
periods of extended shutdown to prevent
condensation.

oR-83 Revise FSAR 3.5-6 to give proper CWSH 5/1/85 5/9/85%
roof th. kness.

OR-84 Perform review of containment penetration 7/1/85
€ .288 ro orts to confirm that stresses
a.e v/thin both Bechtel and S&L code
interpretations for all future penetration
stress reports,

*See Attached FSAR change pages which will be submitted in Amendment 34.
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The following advanced copies of the Final Safety Analysis Report
(FSAR) changes address commitments made for the followiug Observation
Reports:

Observation Report Number FSAR Section

4
12
14
15
17
17
24
30
43
48
70
72
73
75
79
83
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CPS-FSAR AMENDMENT 34
JULY 1985

Regulatory Guide 1.48, Rev. 0 (May 1973)

u' Design Limits and Load Combinations
for Seismic Category 1 Fluid System Components

Proéoct Position - Comply with stress limits for Active Components
with the following exception:

The cgctabilicy requirements for all active components
will be assured by performing a detailed deformation

analysis and/or b{ performing a seismic test. |
Therefore, the allowable stress limits that shall be

used for each category shall be in conformance with the
applicable ASME Codes.

FSAR Section - 3.9

@

@ 1.8-55
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2.5.4.5.3 §SwWs Qutlet Structure and Pipelines |
2.5.4.5.3.1 Site Preparation

Site preparation and earthwork for the shutdown service water
system (SSWS) outlet structure and pipelines consisted of the
same operations as described in Subsection 2.5.4.5.1.1.

2.5.4.5.3.2 Excavation

The excavation for the SSWS outlet structure extended from the I
existing grade to the Illinoian till of the unaltered Glasford
Formation approximately at elevation 655 feet. The excavated

slopes from elevation 655 feet to 662 feet were near vertical and
were approximately 5 feet from the structure itself. The slopes
above elevation 662 feet were cut back on a 2:1 (horizontal to
vertical) for construction purposes. The final slope

configuration around the SSWS outlet structure is discussed in |
Subsection 2.5.5.1.2. The excavation and structural fill placed
beneath the structure is illustrated in Figure 2.5-381. ‘

Excavation was performed along the SSWS pipeline alignments |
between the screen house and the station site and between the

outlet structure and the station site. A longitudinal subsoil
profile along the SSWS pipeline is presented in Figures 2.5-486 |
and 2.5-487. Typical transverse sections illustrating the

concrete mudmat, flyash mixture, pipe, and backfill materials

are shown on Figure 2.5-488. Zones of soft and loose material

were removed as indicated by overexcavation beneath the pipe-

line as shown on Figures 2.5-486 and 2.5-487. (Overexcavation

is considered to be any excavation greater than 1.5 feet below

the bottom of the lower pipe.) Minor seepage into the pipeline
excavation was pumped as it became necessary. This excavation

was normally dry after rain.

2:9:4.5.3.) Dewatering

Minor seepage into the excavation was diverted around the outer
limits of the outlet structure excavation by open ditches. The
water was drained by gravity away from the excavation into a
larger collector ditch from which th¢ water was pumped as
necessary.

2.5.4.5.3.4 Excavetion Base Treatment

The base of the excavation for the SSwWS outlet structure was |
established on sound Illinoian till. Pockets of loose material

were removed prior to subgrade testirng and approval.

A concrete mud mat, with 2 minimum thickness of 4 inches, was

placed on the approved subgrade for the nutlet structure to
protect it from exposure.

2.5-76
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A concrete mud mat having a minimum thickness of 4 inches was -
. placed beneath the SSWS pipeline either over the approved ’
subgrade or structural fill along the pipeline.

2.5.4.5.3.5 Structural Fill and Backfill

Type B granular fill material, as discussed in Subsection
2.5.4.5.1.5, was placed as structural fill directly over the mud
mat beneath the outlet structure from approximately elevation

655 feet to 662 feet. This material was placed in near horizoatal
lifts with a maximum loose thickness of 12 inches. An analysis

was performed on the 15 in-place density tests performed on the
Type B granular fill. The dry density of this material ranged »
from 127.4 PCF to 134.2 PCF with an average dry density of 131.1
PCF. Figure 2.5-466 shows the distribution of the dry density |
test results. The relative density, as determined by ASTM i
D-2049, ranged from 89.8% to 99.6% with an average relative -
density of 94.9%. Figure 2.5-467 shows the distribution of the
relative density test results. All of these tests met the accep~
tance criteria of a minimum of 85% relative density. A thin

concrete seal was placed over the Type B material to protect it
from runoff water.

Between the elevations of 662 feet and 669 feet, flyash mixtu «
backfill was placed and tested as described in Subsection
2.5.4.5.1.4. A 12-inch thick apron of the flyash mixture backfill
was also placed along the two side walls of thé outlet structure.

. Four in-place strength tests were performed on the.flyash mixture
beneath the SSWS outlet structure. The maximum deflection was I
0.022 inches for a load of 63.6 psi. This is less than the
allowable deflection of 0.25 inches for a 50 psi load.

A total of 24 in-place tests were performed on the flyash mixture
placed along the SSWS pipeline. A load of 71.7 psi was used for l
all of these tests with a maximum deflection of 0.174 inches

being recorded. Therefore, the tests performed for the SSWS |
pipeline and outlet structure are acceptable.

Flyash mixture backfill was placed around the SSWS piping as shown |
on Figure 3 of Question 241.8. Structural backfill was then
placed and compacted over the pipes.

Type B granular material was used as fill around the lower pipes
immediately adjacent to the main plant structures. A summary

of the 59 in-place tests performed in this area was made to
summarize the data. The dry density of this fill ranged from
121.6 PCF to 132.7 PCF with an average value of 126.6 PCF.
Figure 2.5-471 shows the distribution of the dry density test
results. Figure 2.5-472 shows the distribution of the relative
density test results. The relative density ranged from 85.6%

to 118.0% with an average value of 100.8%. All of these tests
met the acceptance criteria of 85% relative density.
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Cohesive material was used as fill around the SSWS pipeline in
all the remaining areas. An analysis of the 523 in-place tests
taken on the cohesive material was performed to summarize the
data. Figure 2.5-473 shows the distribution of the dry density
test results. The dry density ranged from 116.2 PCF to 133.8
PCF with an average dry density of 122.3 PCF., Figure 2.5-474
shows the distribution of the moisture content for the tests.
The moisture content ranged from 6.2% to 14.2% with an average
value of 11.1%, Figure 2.5-475 shows the distribution for the
percent compaction. The percent compaction ranged from 89.1%

to 101.0% with an average value of 94.3%. Only seven of the

523 in-place density tests did not meet the acceptance criteria
for percent compaction of this fill material. One of these
tests also did not meet the moisture acceptance criteria. These
failing tests represent 1.3% of the tests performed for the
pipeline. As previously stated, the lowest percent compaction
recorded was 89.1%. Also, these seven failing tests represent
only isolated areas along the pipeline. Therefore, the material
represented by these tests will not be detrimental to the
integrity of the pipeline fill.

Section C-C on Figure 2.5-488 illustrates the use of the flyash
mixture as it was placed within 15 feet of the bends in the

S8SWS pipeline. The flyash mixture was used as bedding and
placed vertically up to 1/6 of the diameter of the pipe. Styro-
foam, 6 inches in thickness, was placed between the flyash
mixture bedding to make the bedding for each pipe independent

of each other. Structural cohesive fill and backfill was then
placed and compacted as previously discussed.

2.5.4.6 Groundwvater Conditions

A discussion of the history of the groundwater conditions,
monitoring of piezometers, and groundwater conditions used in
analyses is presented in Subsection 2.4.13.

A discussion of the control of groundwater and seepage in the
open excavations is presented in Subsections 2.5.4.5.1.3,
2.5.4.5.2.3, and 2.5.4.5.3.3 for the main plant, screen house,
and outlet structure, respectively.

$:5.4.7 Response of Soil and Rock to Dynamic Loading

The parameters utilized on soil-rock-structure interaction
analyses are presented in Table 2.5-48. The static soil proper=-
ties presented in this table were based on evaluation of
laboratory consolidation and triaxial test data. The strain
dependent dynamic moduli and damping values were evaluated on
the basis of geophysical results and laboratory dynamic triaxial
and resonant column tests. The selected design parameters
reflect both the results of the tests performed during the PSAR
investigation and properties previously developed for similar
soils.
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TABLE 3.2-1 (Cont'd)

QUALITY QUALITY
CROUP ASSURANCE
SAFETY SEISMIC CLASSI- RBUIRE-
PRINCIPAL COMPOMENTS (s CLASS(b) CATECGORY (c) FICATION(d) MENTS (e)
XXy, P
Shutdown Service Mater Systems
for Shutdown Equipment Coollng (Section 9.2.1.2) (v)
c B
1. Piping 2 : - s
2. Pusps 3
3. Pump motors $ o o . -
4. Piping and valves forming
part of the coatainment
boundary 2 I » »
5. Valves, other 3 1 c 3
6. Electrical wodules with
safety functiom - i N/A B
7. Cables with safety-related
function - I N/A ]
xxvi,
Plant Service Water Systems
for Other Purposes
1. Piping and valves, other Other N/A [} N/A
2. Pumps Other N/A D N/A
3. Motors Other N/A N/A N/A
XXvir.
Instrument, Breathing, and
Zegyice Alr Systems
1. Vessels, accumulators
supporting safety-ralated
systems 3 1 Cc B
2. Piplag and valves in lines
between accumulators and
safety-related sysiems 3 I C B
3. Piping and valves forming
part of contalnment
boundary 2 1 L) ]
4. Control Room Emergency
Breathing Alr Other 1 c 11
5. Remaining air systems, non-
safety-related Other N/A D N/A

COMMENTS LOCATION(s)

AX/F,0
1 4
4

C,A
AX/¥,0

(v} N/A

N/A

>
.
v o
i

bD,C

AT, C

(bb) X

ELECTRICAL
CLASSTFICATION(t)

N/A
__1E

1B
1E

1€

1E

non-1E
N/A
non-1E

N/A

1€

1E
1€

non-1E

S86T x1nr

¥VS4-SdD

re
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ABLE 3.5-6
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CONCRETE BARRIER PARAMETERS

Structures

Auxiliary Building Walls

Auxiliary Building Roof

Fuel Building Wwalls

Fuel Building Roof

Control Building Walls

Control Building Roof

Diesel Generator Building
Walls

Niesel Generator Building
Roof

Containment Wall

Containment Dome

Circulating Water Screen
House Walls

Circulating Water Screen
House Roof

Minimum
Concrete
Thickness

Desicn Strencgth

at 91 Da's

(xsi)

2'-0"
S
2'=0"
2'-0"
2'-0"
2'=-0"

2'-0"
20"
30"
2'=-6"
2'=0",

10-6.

3.5~19
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e. Postulated cesign-kasis break%s resu.sirn
impingement lcads arec asumed &5 occur in
lines et full (1007) zower operation 3% i

LIRTS |
VO e
1

LI

o1

f. Postulated through-wall leakage crac«s are nos+ulated
in moderate-erergy lines and are ascu-ed to rasnlt in
wetting and spraying of safety-relatei structires,
systems and components.

g. Reflected jets are copsidered only wien there is an
obvious reflecting surface (such as a £las zlaz2)
which directs the jet onto a safetr-re’atel tarczet.
Only the first reflection is considered in evaluacting

patential targets.

h. Potential targets in the jet path are considered
for the full extent of pipe displacement up to the
calculated final position ©0f the broken end of the
ruptured pipe. This selection of tctential tarcets
is considered adequate due %o the larje number of
breaks analyzed and the protecticn zrevided fren
the effects of these postulated brezks. -

Jet impingement load calculations prepared after April 1, 1984
are based on a multidimensional computer study, wnich also
accounts for the shock effects at the jet/target interface
(Reference 8). These forces are calculated using LIURES/CR-2913
(Reference 8) for the range of parameters where Raference 8

is applicable. This range includes pressures tetween 60 and
170 BARS (1 BAR = 14.7 psi), for steam, saturated water, and
subcooled water with no more than 70° C of subcoeling. For
fluid parameters cutside this range, the procedure in Reference
8 is extrapolated when it is determined to be appropriate,

or the procedure used before April 1, 1984 i{s agplied. Wwhen
wsing the procedure in Reference 8, the impingetent force
includes the shape factor, K¢, as defined in Refererce 2.

Jet impingement load calculation for the range of parameters
where Reference 8 is not applicable, or calculations that
were prepared before April 1, 1984, are based on thne fellowing
simplified, one~dimensional procedure.

The analytical methods used to determire which tirgets are
impinged upon by a fluid jet and the corresponding Jet
impingement locad inclule:

a. The impinairg jet proceeds along a seraight path.

b. The total irdingemert force actirg cm any cross-
gectional area of the jet is tir2 ani d.stance
iavariant, vith a total macnitude ezaivalent to the
fluid blowdown force as definei celow.

\

3.6-36
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.

The jet impingement force is uniformly Z2istributed
across the cross-sectional area of the jet, ard only
the portion intercepted by the target is considered,

The circumferential and longitudinal break operirg is
assumed to te a circular orifice of cross-sectional
flow area equal to the effective flow area of the
break.

The jet impingement force is egual to the steady
state value of the fluid blowdown force as calculated
by the methods descrited in Subsection 3.6.2.2.1.1.

The distance of jet travel is divided into two or
three regiors. Fegion 1 (see Figure 3.£6-8) exterds
from the break to the asymptotic area. Wwithin this
regior the discharging fluid flashes and ur dergoes

3.6-36a
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3.6.3 Peferences -
1. R. T. Lahey, Jr. and F. J. Moody, "Pipe Thrust and Ja¢
Loads," The Thermal-Hydraulics of a Boiliny water Nuglezrx
Reactor, Section 9.2.3, pp. 375-409, PuplLishea o7 i-erican

Nuclear Society, Prevared for the Divisior oF Teshrical
Informaticn, United 3tates Znergy Research and lCevelornert
Administration, 1977.

2. ANST 11176 Desion Pasis for Protection 9f Maclear Powar Plints
Against Effects of Postulated Pire Puoture, oracc, January 1%97:.

3. GE Spec. YWo. 22A2625 - "System Criteria and Applications fo:
Protection Against the Dynamic Effects of ?2ipe 2reaxs."

4. RELAP3 - A computer Program for Reactor 2lowviown Analysis
IN-1321, issued Jure 1979, Reactor Teckrnology TID=4509.

5. GE Report NEDE-10313 = "ppa - Pipe Dynamic Analvsis Progran
for Pipe Rupture Movement" (Proprietary Filing)

6. Nuclear Services Corporation Report No. GEII-02-02, "Firal
Report Pipe-Rupture Aralysis of PRecirculation System for 1969
Star.dard Plant Design."

7. GE safety Evaluatior Report for the Design of GZISSAR-238,
NSSS (Docket No. STIN30-550), page 3-4,

8. NUREG/CR-2913, SAND 82-1935, R4, "Two-Phase Jet Loads.”

9. Sargent & Lundy Engineering Mechanics Division Technical
Procedure No. 24, "Analysis of Postulated Pipe Rupture,” Rev.
04, November 1979.

10. RELAP4/MOD5, Computer Program User's Manual, 09.8.026-5.5.

11. PWRRA User's Manual, 09.5.125-2.1.
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ATTACHMENT B3.6

DYNAMIC EFFECTS OF POSTULATED PIPE RUPTURES

Attachment B3.6 presents specific details reguired in Subsection
3.6.2.5 related to the dynamic effects of each postulated pipe
rupture.

The data are presented in the following format:

1.

2.

3.

Location of postulated breaks, associated restraints, and
orientations are shown in Figures B3.6-1 through B3.6-28.

Definitions of breaks, break type, functicnal restraint,
and pipe stress at break locations for comparison to stress
criteria are defined in Subsection 3.6.2.1, Tables B3.6-1
through B3.6-18A.

Typical results of pipe whip restraint analyses inside
containment for high pressure core spray system are identified
in Table B3.6-19.

Typical results to demonstrate design adeguacy of those portions
of high-energy piping penetrating containment for which additional
stress criteria apply (i.e., within guard pipes) and for

which valve operability requirement must be met (i.e.,

main steam isolation valves) are shown in Table B83.6-20.

-

B3.6-1
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(=2
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S

BREAK
NUMBER TYPE"
FW-C21A C
FW-C21A c

/"

* Break typé: C = circumferential, L =

TABLE B3.6-1 (Cont'd)

RESTRAINT

FW-R17
CONT. ANCH,

2.45q

si)

42180
42480

longitudinal.

CALCULATED
STRESS (psi)

"TQ.10 EQ.12 EQ.13

58165 8160 43491
58165 8160 43491

CUMULATIVE
USAGE
FACTOR

.086
.086

d¥Sd~Sdo

S86T x1I0r
PE LNINANTWY



TABLE B3.6-1 (Cont'd)

OO0 nn

dVSd-Sdd

’

€86T 100
LNIWANTRY

* Break type: C = circumferential, L = longitudinal

vE




b-9°ca

TABLE B3.6-1 (Cont'd)

BREAK . 2.4Sp
WCMBErR  TYPE* RESTRAINT {psi)
FW-C34 c FW-R2SA 42480
FW-C34 c FW-R27A 42480
FW-C34 L FW-R26 ) 42480
FW-C34 L FW-R27 42480

(
r

* Break type: C = circumferential, L = longitudinal.

_ CALCULATED
STRESS (psi)
EQ.10 EQ.12 EQ.13
69546 56638 13573
69546 56638 13573
69546 56638 13573
69546 56638 13573

'

CUMULATIVE

USAGE ——

FACTCR |

.435
.435
.435
.435

HVSd-Sdd
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TABLE B3.6-1 (Cont'd)

BREAK 2.45, __CALCULATET
TBER * RESTRAINT Apsi) 1 STRESS ( si)
e i - T 717 BEQ 12 EQ.13
FWw-C40 C FW-R30 42480 -- ..o 195268 36243
FW-C40 C RPV 42480 53350 19268 36243
{
* Break type: C = circumferential, L = longitudinal.

CUMULATIVE
USACGE
FACTOR

.21
.21

Yv¥sd-8dd

S86T X1IncC

bE ININaNIW
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TABLE B3.6-2

. BREAK DATA, LOOP 2 FEEDWATER

PIPING INSIDE CONTAINMENT

BREAK 2.4%
NUMBER —  TYpe¥ RESTRAINT {psi)
FW-C] c FW-R2 42480
FW-C1 C CONT. ANCH. 42480

* Break type; C = circumfefential, L = longitudinal

CALCULATED

STRESS (psi)

EQ.10 EQ.12 EQ.13

58165 8160
58165 8160

43491
43491

CUMULATIVE
USAGE
FACTOR

.086
.086

¥V¥SJI-S8dD

Se6T Xx1Inr
PE ININANIWY
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v TABLE B3.6-2 (Cont'd)
BREAK g 2.4Spy ___ CALCULATED _
NUMBER TYPE" RESTRAINT {psi) STRESS (psi)
| . L EQ.10 EQ.12 EQ.13
Fw-Cl1 C FW-R9 42480 60229 16223 40961
FWw-Cl1 C RPV 42480 60229 16223 40961
/

* Brecak typéx C = circumferential, L = longitudinal.

CUMULATIVE
USAGE™
FACTOR |

. 226
.226

dY¥Sd-SdD

-

=67 X1ar
aNEWY

T Rt
it

€
e

vE



TABLE B3.6-2 (Cont'd)

CUMULATIVE
BREAK . '.v.«u;r ___CALCULATED USAGE
BOMBER = TiPE* RESTRAINT (psi STRESS (psi) FACTOR
—— EQ.10 EQ.12 EQ.13
FW-Cl12 c FW-R2 42480 47075 28735 23042 .211
FW-C12 c FW-R11 . 42480 47075 28735 23042 .211
FW-C12 L FW-R10A 42480 47075 28735 23042 .211
FW-C13 c FW-R2 42480 60131 47159 14654 .312
FW-C13 c FW-R11 . 42480 60181 47159 14654 .312
. FW-C13 L FW-R10A 42480 60181 47159 14654 .312
FW-C13 L FW-R11 42480 - 60181 47159 14654 .312
0
FW-C14 c F¥-R10A 42480 69546 56638 13573 .435 &
w Fu-Cl4 £ FW-R12A 42480 69546 S6638 13573 435 L]
- FW-Cl14 L FW-R11 42480 69546 56638 13573 .435 4
> x
’
=
o>
cX
M
{ <z
% b3
* Break type: C = circumferential, L = longitudinal. ®
| ¢
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TABLE B3.6-2 (Cont'd)

2.4Sy

RESTRAINT (psi)
FW-R15 42480
RPV 42480

* Break type: C = circumferential, L = longitudinal.

—.CALCULATED
STRESS (psi)

EQ.10 EQ.12 EQ.13
53350 19268 36243
53350 19268 36243

CUMULATIVE
USAGE -
FACTOR

.21
.21

UVvSd~-Sdd

ANIWY

Slah sy

'

SB6T X10C

Yoy

ve
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TABLE B3.6-3

BREAK DATA, FEEDUATER SYSTEM

BREAK STRESS (psi)
NUMBER ~ I7PE* RESTRAINT  0.8(1.2Sn + S:) (£2.8(3) & £0.10)

3 C CONT. ANCH. 32,400 3360

32,400 8360
32,400 8360
32,400 8360
32,400 8360

32,400
32,400 gr
32,400 8130

32,400
.08 7117
32,400 2117

32,400
32,400 e
32,400 o5

O @ NNN 00 Lny aaas
M ®m >PwO >wnN P>Pw0 mIPdwOn

32,400 7863

32,400

32,400 o 4p-
32,400 8612
32,400 8612

32,400
32,400 e
32,400 S16h

L
L
L
L
c
C
C
c
C
c
L
L
L
C
c
C
L
L
L
L
C
C
c

mOox Gmox

* Break type: C = circumferential, L = longitudinal.

B3.6-10




BREAK
NUMBER TYPE*

TABLE BJ3.6-3 (Cont'd)

RESTRAINT 0.8(1.28y + Sy

A6
A6
A6

o0

A7
A7
A7

A8

0O 0O ek 0

A9

G 9 mox wWao:x

* Break type:

32,400
32,400
32,400

32,400
32,400
32,400
32,400

32,400

* ANMENDMENT

JULY 1985

STRESS
E ‘v9 B

7511

7511
7511

7511
7511
7511
7141

7513

C = circumferential, L = longitudinal

B3.6~11

34

(psi)
& EQ.10




[

* Brecok type:

C = circumferential, L =

longitudinal.

TABLE 133.6-4
BREAK DATA, HPCS PIPING
o INSIDE CON&AINHENT

2,45, __ CALCULATED

RESTRAINT (23 ) STRESS (gsi)
S I T o EQ.10 EQ.12 EQ.13
HP-R3 42480 46514 8285 32280
HP-R4 42480 46514 8285 32280

CUMULATIVE
USAGE
FACTOR

.013
.013

dVSJI-Sdd

$86T X0
PE LNINaNTHY




TABLE B3.6-+ (Cont'd)

— CALCULATED

STRESS i
EQ.10 EQ.12 EQ.13
46514 8285 32280

56874 18825 37592
56874 18825 37592
‘56874 18825 37592

42927 155 31919
42927 155 31919

2]
'
[72]
!
3
wn
>
e

’
* Brcak type: C = circumferential, L = longitudinal.

e
ANTWY

'y

4

-
e L.
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TABLE B3.6-5
BREAK DATA, LPCS PIPING

. INSIDE CONTAINMENT

BREAK 2.45m
NUMBER  TYPE* RESTRAINT ipsi)
" LP-CIA c LP-R1 42480
LP-CIA c LP-R2A 42480

* Break type:

C = circumferential, L = longitudinal.

__ CALCULATED

STRESS (psi)
TEQ.10 EQ.12 EQ.13
47658 7468 34976
47658 7468 34976

CUMULATIVE
USAGE
FACTOR

.031
.031

dVSJI~-Sdd
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TABLE B3.6-5 (Cont'd)
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TABLE B3.6-6

BREAK DATA, LOOP 1 MAIN STEAM

PIPING INSIDE CONTAINMENT

SUMBER _ TIPE* RESTRAINT

MS-CS7 c :-nu, MS-R2S,
-R26. MS-R27

=-c37 ¢ CONT. ANCH.

MS-CS8 c MS-R23

MS-C58 c MS-R27, MS-R26

* Break type:

C = circumferential, L = longitudinal.

2.45q
(psi)

42480 .

42480
42480
42480

CALCULATED
STRESS (psi)

EQ.10
49368

49368
49368
49368

EQ.12
25416

25416
25416
25416

EQ.13
19583

19583
19583
19583

USAGE
FACTOR

.0068

.0068
.0068
.0068

HVSd-SdO
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BREAK
UMB

Ms-Cé€s8
MS-C68
MS-C68

MS-C69
MS-C69

oo oo

TABLE B3.6-6 (Cont'd)

: 2.4Sp

* RESTRAINT (psi)
RPV 42480

MS-R26 42480

MS-R28, RPV 42480

M3S-R28 42480

RPV 42480

* Break type:

C = circumferential, L = longitudinal.

CALCULATED
STRESS (psi)

EQ.10

59265 -

59265
67675

27465
27465

EQ.12
42233
42233
49264

13562
13562

EQ.13
18423
18423
18661

15348
15348

CUMULATIVE
USAGE
FACTOR

.0175
.0175
.0423

.0009
.0009

Yyvsd-sdd
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BREAK
MBER -

Ms-C21

0 n

Ms-C21

BTI-9°¢td

f

TABLE B3.6-7

BREAK DATA, LOOP 2 MAIN STEAM

PIPING INSIDE CONTAINMENT

2.4Sm CALCULATED
RESTRAINT {psi) STRESS (psi)
' EQ.10 EQ.12 EQ.13
HS‘R].O' "S‘Rll. - 42480
MS-R12, MS-R13 37886 6653 21515
L - 42480 37886 6653 21515

* Break type: C = circumferential, L = longitudinal.

CUMULATIVE
USAGE
FACTOR

.059
.059

dVsSd~-SdI
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7
’
BREAK
NUMBER TYPE *

MS-C33 Cc
MS-C33 C
Ms-C33 L
MS-C34 Cc
MS~-C34 C

!

* Break type: C = circumferential, L = longitudinal.

TABLE B3.6-7 (Cont'd)

RESTRAINT

RPV
MS-R12
MS-R14, RPV

MS-R14
RPV

2.45m
Apsi)

42480
42480
42480

42480
42480

CALCULATED
STRESS (psi)
EQ.10 EQ.12 EQ.13
57236 40815 28313
57236 40815 28313
64551 47389 23400
26550 13034 17022
26550 13034 17022

CUMULATIVE
USAGE
FACTOR

.0146
.0146
.0306

.0008
.0008

YVSI~-8dD
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TABLE 23.6-8

. BREAK DATA, LOOP 3 MAIN STEAM
PIPING INSIDE CONTAINMENT

' CUMULATIVE
BREAK 2.45m CALCULATED USAGE
NUMBER TYPE* RESTRAINT (psi) STRESS (psi) FACTORL
- EQ.10 EQ.12 EQ.
MS-C35 c ;Ss-g%g. MS-R18 , 42480 39029 6812 185}3 .064
MS-C35 ¢ CONT. ANCH. 42480 39029 6912 18643 .064
L .
o 0
o o
| i
N - —
°© %
2
l
I
|
if e
* Break type: C +* circumferential, L = longitudinal. . =3
4 " | ® 52
. ; w =3
w
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TABLE B3.5-8 (Cont'd)

1Z-9°¢Q

* Break type:

C = circumferential, L = longitudinal.

7
CUMULATIVE
BREAK . 2.48, CALCULATED USAGE
NUMBER TYPE* RESTRAINT ipsi) STRESS (psi) FACTOR
‘- - EQ.10 EQ.12 EQ.13
M§-C55 C MS-R19, shield wall 42480 53660 36569 19269 .0104
ME-CS5 C RPV 42480 53660 36569 19269 .0104
MS-C56 C MS-R22 42480 25536 11785 16495 .0006
MS-C56 C RPV 42480 25536 11785 16495 .0006

S86T 2112
bE INIWARNTWY
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TABLE B3.6-9

’ BREAK DATA, LOOP 4 MAIN STEAM

PIPING INSIDE CONTAINMENT

' . CUMULATIVE
BREAK 2.4Sp CALCULATED USAGE
NUMBER TYPE * RESTRAINT (psi) STRESS (psi) FACTOR
EQ.10 EQ.12 EQ.13
MS-C1 c :ss-z;%, MS-R4, 42480 39029 6912 18643 .064
Ms-C1 c CONT. ANCH. 42480 39029 6912 18643 .064

* Break type: C = circumferential, L = longitudinal.

Y¥Sd-8dO
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TABLE B3.6-9 (Cont'd)

7’
P

CUMULATIVE
o BREAK _ 2.45p CALCULATED USAGE
NUMBER TYPE* RESTRAINT (psi) ‘ STRESS (psi) - FACTOR
: bl il ' EQ. EQ. EQ.
MS-C19 C RPV 42480 53660 36569 19269 .0104
. MS-C20 c MS-R8 42480 2551

36 11785 16495 .0006

MS-C20 C RPV 42480 25536 11785 16495 .0006
0
5'3 &
o -
. :
w =

/

i

* Break type: C = circumferential, L = longitudinal.

¢86T X1INC
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TABLE B3.6-10

BREAK DATA, MAIN STEAM DRAIN

2.45y
NUMBER ~  TYPE* RESTRAINT*# (psi)
MS-C69 c 42480
MS-C74 c 42480
MS-C78 c 42480

* Break type: C = circumferential.

LINE INSIDE CONTAINMENT

__ CALCULATED

_ STRESS (psi)
EQ.10 EQ.12 EQ.13
69072 6139 42259
64445 8389 38309
62130 11305 38313

CUMULATIVE
USAGE
FACTOR

.248
.077
.317

** pipc breaks cause no impact on essential coiponents; restraints are for.p:otcctiqn of
containment {solation valves, (See Figure B3.6-10 for break and restraint locations,)

dv¥sd-SdO
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TABLE B3.6-10 (Count'd)

s’

CUMULATIVE
BREAK : 2.45p — CALCULATED USAGE
NUMBER  TYPE* RESTRAINT# (psi) STRESS (psi) FACTOR
' ‘EQ.10 EQ.12 EQ.13
MS-C87 c 42480 60779 19271 38542 .335
MS-C93 c ' 42480 39658 i .130
MS-C94 C 42480 61721 24334 38615 .409

* Brcak type: C = circumferential.

** Pipe breaks cause no impact on essential components; restraints are for protection of
- containment isolation valves, (See Figure B3.6~10 for break and restraint locations.)
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CPS-FSAR . AMENDMENT 34

JULY 1985
TABLE B3.6-11 -
BREAK DATA, MAIN STEAM DRAIN
LINE OUTSIDE COMNTAINMENT
l
BREAK** ' CALCULATED
NUMBER TIPE* RESTRAINT 0.8(1.2Sh + Sa) STRESS
1 C 290 Not Applicable Not Applicable
1 Cc 520 Not Applicable Not Applicable
2 (o 225 Not Applicable Not Applicable
2 Cc 240B Not Applicable Not Applicable
2 C 290 Not Applicable Not Applicable
\

* Break type: C = circumferential.
** Breaks were not postulated by stress level, but selected
for the worst loading cases on the containment isolation valve,

B3.6-26



CPS-FSAR ' AMENDMENT 34

JULY 1985
TABLE B3.6-12
BREAK DATA, MAIN STEAM PIPING
OUTSIDE CONTAINMENT
___BREAK . . STRESS (psi)
NUMBER ~ TYPE*  RESTRAINT 0.8(1.2Sp + S.) (EQ.9(3) & E0.20)
3L L N 32,400 20788
3L L T 32,400 20788
3L L M 32,400 20788
3L L P 32,400 20788
4C c N 32,400 20788
4C b < 32,400 20788
4C C M 32,400 20788
SL L N 32,400 : 20760
SL L T 32,400 20760
5L L M 32,400 20760
6C C N 32,400 207690
6C C T 32,400 20760
6C Cc M 32,400 20760 .
6C Cc P 32,400 20760
9L L J 32,400 17138 ‘
9L L S 32,400 17128
9L L I 32,400 17138
9L L L 32,300 17138
10C c J 32,400 17138
10C c s 32,400 17138
loc c I 32,400 17138
11L L J 32,400 17049
1.L L s 32,400 17049
1lL L I 32,409 17049
12¢ c J 32,400 ~ 17049
12¢C C S 32,400 17049
l12¢ Cc I 32,400 17049
12C e . L 32,400 17049

* Break type: C = circumferential, L = longitudinal.

'3.6-27




CPS~-FSAR AanZHWOMNENT 34

JULY 1985
TABLE B3:6-12 (Cont'g)
BRIAX ? STRZSS (psi)
NUMBER LVDE* RESTRAINT 0.8(1.2Sn + S=) (EQ.9/3) £Q.10)
A3L L F 32,400 18441
A3L L R X 32,400 18441
A3L L E 32,400 18442
A3L L H . 32,400 18441
AAC - F 32,400 18441
A4C C R 32,400 18441
A4C C E 32,400 18441
ASL L F 32,400 18429
ASL L R 32,400 18429
AS5L L E 32,400 18429
A6C C F 32,400 18429
A6C C R 32,400 18429
A6C c E 32,400 18429
A6C C H 32,400 18429
ASL L B 32,400 17414
4 A9L L Q 32,400 17414
A9L L A 22,400 17414
. A9L L D 32,400 17414
Al0C C B 32,400 17414
"Al0C Cc Q 32,400 17414
Al0C c A 32,400 17414
AllL L B 32,400 16995
AllL L Q 32,400 16995
AllL L A 32,400 16995
Al2C [ - B 32,400 16995
Al2C c Q 32,400 16955
Al2C A 32,400 16995
Al2C ¢ D 32,400 16995

* Break type: C = circumferential, L = longitudinal.
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TABLE B3.6-13
BREAK DATA, LOOP 1 RHR PIPING

”
. INSIDE CONTAINMENT
BREAK 2.48p __CALCULATED _
NUMBER TYPE* RESTRAINT (psi) STRESS (psi)
EQ.10 EQ.12 EQ.13
RH-C1 c RH-R2 . 42480 43906 1594 34807

‘s

* Break typé: C = circumferential, L = longitudinal.

CUMULATIVE
USAGE
FACTOR

.004

¥V¥SJd-Sdd
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TABLE B3.6~13 (Cont'd)

" CUMULATIVE
BREAK . 2.45p __ CALCULATED USAGE
NUMBER E* RESTRAINT {psi) STRESS (psi) FACTOR . |
Q.10 EQ.12 EQ.13
RH-C8 c RH-R3 ' 42480 43192 20255 23705 .008
RH-C8 c RPV 42480 43192 20255 23705 .008
RH-C9 C RH~-RS 42480 59810 37624 36077 .037
RH-C10 e RH-RS5 42480 54368 11160 38757 .051
0O
o
¢
)
wn
: >
' =
c43'
/ & &
>
* Break type: C = circumferential, L = longitudinal. LB
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TABLE B3.6-14
BREAK DATA, LOOP 2 RHR PIPING

INSIDE CONTAINMENT

CUMULATIVE

2,48y —_ CALCULATED USAGE

(psi) STRESS (psi) -_FACTOR

EQ.10 “ EQ.12 EQ.13

c 44280 55991 12968 36823 .012

RH-R21 c RH-R9 44280 55987 14303 36554 012
RH-R21 c RPV 44280 - 55987 14303 36554 012 0
0
o RH-C25 c RH-R11 48900 75354 37104 45409 .050 ;
® RH-C25 c RPV 48000 75354 37104 45409 .050 @

!

)

- RH-C26 c RH-R11 44280 63668 15276 42726 .069
<>
f chk
e b
* Drecak type: C = circumferential, L = longitudinal. . -
wi°
. O od
b -
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'

BER

RH-C15

RH-C17
RH-C17

RH-C18

0 00 o

TABLE B3.6-15

BREAK DATA, LOOP 3 RHR PIPING

INSIDE CONTAINMENT

RESTRAINT

RPV
RH-R8

RH-R8

CUMULATIVE
2.4, _ CALCULATED USAGE
ipsi) STRESS (psi) FACTOR
EQ.10 EQ.12 EQ.13
42480 40211 T .C05
42480 76514 42803 39573 .075
42480 76914 42803 39573 .075
42480 56931 19408 40157 .047
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BREAK
NUMBER

RH-C32

RH-C35
RH-C35

TABLE B3.6-16

BREAK DATA, LOGP 4 RHR PIPING

* Brcak type:

’

C = circumferential, L =

. INSIDE CONTAINMENT
2.48
» RESTRAINT (psi
Cc 20" RR LINE 42480
C RH-R14 45780
Cc RH~R14A * 45780

longitudinal.

—_ CALCULATED
_STRESS (psi)

EQ.10
50302

66214
66214

EQ.12
3267

30127
30127

CUMULATIVE
USAGE
FACTOR |

.092
.664

.664 -

o
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TABLE B3.6~17
BREAK DATA, RCIC PIPING

’ INSIDE CONTAINMENT
- CUMULATIVE
BREAK 2.4Spm __ CALCULATED USAGE
NUMBER TYPE* RESTRAINT psi) STRESS (psi) FACTOR |
EQ.10 EQ.12 EQ.13
RI~-CS C RI-R1 42240 65005 13171 41286 .072
RI-C5 e RI-R2 42240 65005 13171 41286 072
RI-CS C RI-R3 . 42240 65005 13171 41286 072
RI-Cé A RI-R4 42240 55994 10208 37208 .032 0
RI-Cé6 C RI-R8 42240 55994 10208 37208 .032 ' a
~ |
RI-CSA c RI-R1 42240 55621 22692 34697 .019 *
RI-CSA C RI-R2 . 42240 55621 22692 34697 .019 g
RI~-CS5A - RI-RS 42240 55621 22692 34697 :019
e 3
Qe
/ t b
s
* Break type: C = circumferential, L = longitudinal. e
0N =%
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BREAK
NUHBER  TYPE*
RI-C11 C
RI-C1l1 C
RI-C11 c
" RI-C11 C

TABLE B3.6-17 (Cont'd)

RESTRAINT

RI-R7
RI-R8
RI-R9
RI-R10

2.45m
(psi)

42240
42240
42240
42240

___CALCULATED
STRESS (psi)

" EQ.10 EQ.12 EQ.13
67620 10089 48211
67620 10089 48211
67620 10089 48211
67620 10089 48211

CUMULATIVE

USAGE
FACTOR

.181
.181
.181
.131
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RT-C1
RT-C1

RT-CS
RT-CS
RT-C5
RT-Cé6
RT-C6
RT-C6

RT-C7

. RT-C7

RT-C7

. RT-CH

~ RT-C8
RT-C8

OO ron raon o0 0on

TABLE B”.6-18
BREAK DATA, RWCU PIPING

INSIDE CONTAINMENT

2.45p

E* RESTRAINT (psi)
CONT. PENE. 42480
RT-R2 42480
RT-R1 - 41520
RT-R5 41520
RT-R4 41520
RT-R4 41520
RT-R7 41520
RT-RS 41520
RT-R4 41520
RT-R7 41520
RT-R6 41520
RT-R6 41520
RT-R9 41520
RT-R7 41520

£

* Break type:

C = circumferential, L = longitudinal.

"STRESS (psi) |
EQ.10 EQ.12 EQ.13
(Terminal End Break)

CUMULATIVE
USAGE
FACTOR

S8ET A1ne
PE INIWANIWY

0
o)
2]
1
b |
v
>
x



TABLE B3.6-18 (Cont'd)

Lte-9°¢cd

CUMULATIVE
BREAK . 2.‘8- CALCULATED USAGE - ——
NOMBER _ TVPE* RESTRAINT (psi) _ STRESS (psi) | __FACTOR
EQ.10 EQ.12 EQ.13
RT-C27A C 20" RR LINE 32%40 62280 10729 33733 .179
RT-C27A c NONE* * 32940 62280 10729 33733 .179
RT-C27A L 20" RR LINE 32940 62280 10729 33733 .179
RT-C28 c NOME#* : 32940 64601 38102 29528 .133
RT-C28 C 20" RR LINE 32940 64601 38102 29528 w5 %
RT-C28 L 20" RR LINE 32940 64601 38102 29528 .133
n
)
w0
’ i
- q
wn
>
=
/
* Break .type: C = circumferential, L = longitudinal.
_ &>
~ ** No impact on essential components. ' EEE
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TABLE B3.6-18 (Cont'd)

s
BREAK ’

NUMBER ~ TYPE* RESTRAINT

RT-C28D . 8 NONE* *

RT-C28C Cc NONE**

RT~C28C L NONE**

/

**No impact on essential components.

2.4
si)
32940

32940
32940

*Break type: C = circumferential, L = longitudinal.

EQ.13

24234
23971

CALCULATED

STRESS (psi)
EQ.10 EQ.12
40816 16881
60217 38092
60217 38092

23971

CUMULATIVE
USAGE
FACTOR

.076
.076

dVSd~-Ssdd
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TABLE B3.6-18 (Cont'd)

-
7

BREAK v 2.45m CALCULATED
NUMBER TYPE* _RESTRAINT ) _}gg})_ __§T§§§S.}psi) v

RT-C35A A NONE#** 32940 33331 12939 20639
RT-C35A c 20" RR LINE 32940 33331 12939 20639
RT-C35BB C NONE* * 32940 50341 33449 23710
. RT-C35BB c NONE* # 32940 50341 33449 23710
~ RT-C39 c NONE* * 42480 65309 5291 40672

6E-9° €4

!

* Break typé: C = circumferential, L = longitudinal.

** No impact on essential components

EQ.10 EQ.12 EQ.li

CUMULATIVE
USAGE
FACTOR

.000
.000

.005
.005

.372

do

2
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TABLE B3.6--18 (Cont'd)

z

BREAK 2. 4ST

NUMBER TYPE* ‘ RESTRAINT ' (psi
RT-C40 e NONE* * 42480
RT-C40A C NONE** 42480

f

* Drecak type: C = circumferential, L = longitudinal.

#** No impact on c¢ssential componcnts.

CUMULATIVE
CALCULATED USAGE
STRESS (psi) FACTOR
EQ.10 EQ.12 EQ. 13
42474 - - .172
42816 7 30864 .116
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TABLE B3.6-18 (Cont'd)

4
BREAK . 2.45p CALCULATED
__NUMBER TYPE* RESTRAINT Apsi) _STRE3S (psi)
EQ.10 EQ.12 EQ.13
RT-CS8 c NONE* # 42480 44186 13376 30227
RT-C58 L NONE* 42480 44186 13376 30227

ff

* Break type: C = circumferential, L = longitudinal.

** No impact on essential components.

CUMULATIVE
USAGE
FACTOR

.133
.133

HVSI-Sdd
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TABLE B3.€-.8 (Cont'd)

”

4

__BREAK . 2.4Sm
NUMBER ~ TYPE* RESTRAINT Apsi)
_RT-C79 ' 2 NONE**

* Break type: C = circumferential, L = longitudinal.

** No impact on essential components.

CUMULATIVE
CALCULATED USAGE
§T8£SS (psi) FACTOR

EQ.10 EQ.12 EQ.13
(Texrminal End Break)
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TABLE B3.6-18A

BREAK DATA, RWCU PIPING OUTSIDE CONTAINMENT

(psi)
TYPE* REZTRAINT 0.8 (1.25.

Cc - 32400
- 32400
- 32400
32404

N0 0o 0o o
!

RT-605 22400

* Break type: C = circumferontial, L = longitudinal.

ALLOWRBLE

+ S

)

CALCULATED
STRESS (psi)
(EQ. 9B and EQ. 10)

17003
15688
1961
2531
2851

YVSI-€4D
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TABLE B3,6-19
RESULTS OF WHIP RESTRAINT ANALYSES FOR HIGH PRESSURE CORE SPRAY INSIDE CONTAINMENT
M

~
mm RESTRAINT INFORMATION®
TIP ACTUAL PEAK
DIS-  DEFLEC- DYNAMIC ALLOWABLE

F T £
POSTULATED  RESTRAINT | igp PINAL GAP PLACEMENT  TION LOAD  DEFLECTION
_!!EQ;:lB. oo 15:::1 {10 "sec.)  (kips) (inches) _(inches) (inches) _(kips  _(inches)

HIGH-PRESSURE CORE SPRAY

HP-C6:C HP-R) 71.54 0.0003 0.0 10.12 19,32 3.539 268.51 5.810
HP-C6:C HP-R4 - - 48.42 2,01 4.44 1.176 128.3 2.00
HP-C8:C HP-R4A 41.03 0.0023 0.0 7.53 9.947  1.403 216.0 2.00
HP-C9:C HP-RS - - 100,95 7,297 18.132 4.65 281.9 6.292
.ll‘.-c.'.!_c. HP-R) 58.53 2003 0.0. 102 . 19.32  3.539  268.51  _5.810

TRestralnt Information is based on current analysis,
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AMENDMENT 34
JULY 1985

CPS~-FSAR

TABLE B3.6-20

RESULTS O:" CONTAINMENT PENETRATION PIPTIANG ANALYSZES

FOR FEEDWATER INSIDE CONTAINMENT

~ STRESS (os1)
MAXIMUM
PEAK PIPE STRESS
BREAK RESTRAINT RESTRAINT IN CONTAIN- ALLOWABLE
NUMBERS NUMBER RE; CTION MENT PENE-
(GUIDE) (kips) TRATION AREA
FWC22L FWR16 <70
& 23845 44381
FWC32L FWR16A 462
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TABLE B3.6-21

BREAK DAT\, REACTOR

- RECIRCULATION PIPING SYSTEM*

STRESS RATIO PER ASME EQNS.

BREAK o e o . §£%l§l USAGE BREAK BREAK BASES'
IDENT. “3Sm__ " T3Sy o FACTOR TYPE SECTION NO.

RS1 0.72 0.23 0.65 0.0 CIRCMF 3.6.2.1.6.1.a
RS3TT, 1.31 0.80 0.53 0.27 LONG 3.6.2.1.6.1.b
RD1 0.56 0.12 0.54 0.0 CIRCMF 3.6.2.1.6.1.a
RD2 0.80 0.34 0.51 0.0 CIRCMF 3.6.2.1.6.1.a
RD3 0.73 0.22 0.54 0.0 CIRCMF 3.6.2.1.6.1.a
RD4 0.67 0.19 0.50 0.0 CIRCMF 3.6.2.1.6.1.a
RDS 0.77 0.32 0.39 0.0 CIRCMP 3.6.2.1.6.1.a
RD6 0.50 0.14 0.36 0.0 CIRCMF 3.6.2.1.6.1.c
RD7 0.47 0.11 0.36 0.0 CIRCMF 3.6.2.i.6.1.c
RDE 0.38 0.04 0.36 0.0 CIRCMF 3.8.2:1.2.1.¢

RD9 0.40 0.05 0.36 0.0 CIRCMF 3.6.2.1.6.1.c

* Loop A same as Loop B except as noted.
** Loop B only. Subscript "LL" indicates longitudinal break.
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FIGURE B3.6-18
LOCATION OF POSTULATED BREAKS AND
ASSOCIATED RESTRAINTS

OR RECIRCULATION PIPING SYSTEM
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NOTE:

ENTIRE SUB-SYSTEM IS BREAK
EXCLUSION AREA EXCEPT FOR
PORTION OF SUB-SYSTEM THAT
IS NOT HIGH ENERGY,

CLINTON POWER STATION
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FIGURE 83.6-20

BREAK EXCLUSION AREA FOR MAIN STEAM
DRAIN PIPING OQUTSIDE CONTAINMENT FROM
OUTSIDE MAIN STEAM ISOLATION VALVES
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CPS-FSAR AMENDMENT 34 |

JULY 1985

TABLE 3.7-12
CIRCULATING WATER SCREEN HOUSE MODEL FOR HORIZONTAL

EXCITATION - MODAL FREQUENCIES AND PARTICIPATION FACTORS

PARTICIPATION FACTORS .
FREQUENCY N-S E-W '
MODE (Hertz) EXCITATION EXCITATION

1 10.94 48.50 0.02
2 17.88 -0.03 50.53
3 20.41 8.85 -0.03
4 24.24 -11.13 -0.11
5 31.88 0.43 -7.90
" 36.91 4.38 0.68
7 38.72 -3.94 0.19
8 T 40.36 1.14 1.45
9 56.19 -5.24 0.14

3.7-46



_ - AMENDMENT 34
CHDUEIAR JULY 1985
The CWSH is also designed for the hydrostatic and hydrodynamic

‘ effects of the cooling lake water.

The pools in the fuel building are designed for, in addition to
applicable loads listed above, hydrostatic loads and hydrodynamic
loads associated with water set in motion by seismic
accelerations. The pools are designed for the effects of a
maximum water temperature of 212°© F.

The containment gas control boundary is designed to be held under
a negative pressure equivalent to 1/4 inch of water when
inflitration flow rates given in Subsection 6.2.3 are being
passed through the standby gas treatment system. The containment
gas control boundary is not designed to withstand the effects of
missiles. The siding of the enclosure is assumed to fail under
tornado loading. The gas control boundary is a fission product
barrier only, and it is not designed for the high remperatures
and pressures which are postulated for the containment. The
steel framing for the containment gas control boundary is
designed to withstand effects of tornado loading.

In all instances, the Seismic Category I structures and
structural components are designed for the vertical and hori-
zontal accelerations associated with both SSE and OBE.

In Radwaste, Control and Diesel Generator Buildings, the effects of
pool dynamic loads associated with SRV actuation and LOCA are .
considered negligible and shall not be used for the analysis and

. design of these buildings. ¥

3.8.4.4 Design and Analysis Procedures

Conventional elastic techniques are used in the design and
analysis of all structural components. All buildings are
analyzed basically as shear wall structures, and all significant
openings and discontinuities in structural members are included
in the structural model. The boundary corditions selected for
all structural models are determined by evaluating the
stiffnesses (flexural, torsional and axial) of all the members
connected to a boundary point and represent, to the extent
practical, the actual restraint conditions.

The walls, interacting with the floor slabs, are proporticned to
resist the combination of seismic-induced overturning moments,
vertical loads, and shears in accordance with the special provi-
sions for shear walls of Appendix A.8 of ACI 318. Adequate
provisions are made to transfer wall moments, vertical lcads, and
shears to the foundation.

The finite element program SLSAP is used to analyze the basemat
and the fuel pool walls. Frame analysis is done using computer
program STRUDL-II. Concrete beams and columns are designed using
the computer programs CBEAM and PCAUC respectively. The STAND
system is used to analyze and design structural steel beams and
columns. For design of plate girders, the computer program

. PLGIRD is used.

Limitation of concrete strain is per ACI 318 for both operating |
———— ahd design-basis loads for all structures, except for structures
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,“1.3.5.5.2

in Appendix B is carried ¢ ...

CPS-FSAR

R T e g

term loads. Values below the lower value specified ar=z zhecked
to assuré that the assumed values yield maximum stresz::

Structuru. puilding supports for rotating or reciproca:zinz (vibrat
Seismic Ci.cegory I equipment satisfy vibratory design s:osuiirexent
The equiy:»nt foundation design for vibratory eguigzent :zatislies

-

the machire vibration tolerances given in Ficure 4 of "Vizratien
Tolerance:" 5y T. C. Rathbone, Power Plant Engineering, Vol. 43,
1939. This ras been accomplished by proviéing a Ioundaticn-
equipment n-s3s ratio of 2.5 for vibratory ezuipzent which weighs
less than S :ip and by performirtg apprepriate cynanic analyseé
for vibratcry equipment which weighs 5 kip or —ore.

- - -

3.8.5.5 Structural Acceptance Criteria

3.8.5.5.1 Structural Member Desian

The acceptance criteria for the reactor containment base slab are
as specified in Subsection3.8.1.5. ,

The foundations for the main building cemplex and other Seiszic
Category 1 structures are proportioned according to the criteria
set forth in Subsection 3.8.4.5.

Stability

As described in Subsection 3.8.5.4 the basemats are supported on
elastic soil springs and overturning is resisted by unequal bear-
ing pressure. : e

Table 3.8~1.3 lists-the loads, load combinations, and factors of
safety considered in the foundation stability investigation.

3.8.5.6 Materials, Quality Control, and Speciz! Constructicn
* Techniques A

The construction materials for the mat foundations, concrete
supperts and machinery and equipment anchors ccnform to the
standacrds set forth in Appendix B. Contzined in that appeniix is
a discussion of the cuality control procedures adopted which
include the frequency and location of sampling and test
seguigements for the materils. Cadwelding is described in

etail.

== -—

o T .
3.8.5.7 1lesting and Inservice Surveillance Technicues

Routine observations are made of the mat foundations and ccncrete
supports to determine the extent of cracking and settlement.
Representative equipment anchor bolts are periodically tested for
tightness. ‘

Rigorous inspection during ~# ¢

! uction in conjunction with the
quality control procedure., -

e structural materials outlined
ructural integrity and/or
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3.8.5.7 Testing and Inservice Surveillance Technigues

Routine observations are made of the mat foundations and concrete
supports to determine the extent of cracking and settlement.
Representative equipment anchor bolts are periodically tested for
tightness.

Rigorous inspection during construction in conjunction with the

quality control procedures for the structural materials outlined
in Appendix B is carried out. Structural integrity and/or

3.8-39%a
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TABLE 3.8.1.2

HYRI=SdD

h -
R P T » e . >
mmni‘*ﬁg.a_g_a::.(g)_zhiiLnnunﬁ‘%m_‘mw
P — R %) 1.3 1.3 1.3 AC1 3187
R % W 1.7 %7 ACI 318-71
TEST . o % e R 1.3 %3 5.3 1) ACI 8-
HORMAL L v T .7 1.7 %Y W} : ACI 318-7
5 1L T AR Y %Y Y ACI 318-71
6 .4 1.7 2.7 %Y %T 1.3 1.7 ACI 38-M
SFVERE T 1.k T V.7 1.7 .7 1.7 7 T V.7 ACT 318-71
— B 1.2 Y LY .1 By e 5 | ACT IB-71
9 1.5 %l ) LI .ryIy W ACI 318-71
w 0 1.2 .7 1.7 1.7 1.9 .7 .1 ACT 31671
g " 1.0 1.0 1,0 1.0 1.§ 1.0 1.2%
o . . o 1.0 1.0 1.0 1,0 AcI 36-7
ABNORMAL 2 1.0 1.0 1.0 o 1.5 1.0 1.295 7.0 1.0 ACI 31B-71
3 1.0 7.0 1.0 1.0 1.0 1.0 7.0 7.0 1.0 ACT 31871
EXTREME A1 1.0 1.0 1.0 1.0 0 1,0 1.0 1.0 1.0
ENVIRONMENTAL 15 1.0 7.0 1.0 1.0 1.0 1.0 1.0 d 1.0 1.o :cc‘; ;::::
6 1.0 7,0 1,0 1,0 1.0 1,0 1.0 1.0 1.0 ACT 318-71
ABNORMAL/ 17 1.0 1.0 1,0 1.2% 1.0 1,25 1.0 1.0 1,0 10 1.0 1.0 1,0 1.0 1.0
. o » % ¥ ¢ ¥ .0 ACI 318-71
SEVERE 8 1.0 7.0_1.0_ 1,28 1.0 1,256 1.0 1.0 1.0 1.0 1.0 1.0 1.0 ACT 31B-71
ABNORMAL/ 19 1.0 1.0 1.0 1.0 1.0 1 1 !
e e e el o ° L0 1.0 | 1.0 1.0 1.0 1.0 1.0 1.0 1,0 1.0 ACI 38.71
= 0 1.0 7.0 7.0 1.0 1.0 7.0 1.0 1.0 1.0 7.0 1.0 aCT 31B-71

) ¥or construction combination, wind load for a 10~-year recurrence interval shall be used.

Ta is based on a temperature corresponding to the pressure, Pa.

a
b

¢) Lloads not applicable to a particular system may be deleted.
4) If for any load combination, the effect of any load other than D reduces the load, it will be deleted from the combination.

e) Por B, B', Wt, M & ra, the resultant effects for both horizontal and vertioal force components shall be determined by combining the individual effects

€ Jo 1 3eaus

by the square root of the sum of the squares.
f) ¥or combinations 13, 17, 18, 19 and 20 local stresses due to concentrated loads Yr, Y), Y & M may exceed allowable stresses provided that there will be no loes of

function of any safety related system.

g) For loading combinations 1 through 10, the load factors shown shall be applied using zero values for Ro and To. * These loed combinations shall aleo be checked
using the values for Ro and To, but multiplying the combination by 0.75.

h) SRV and LOCA loads are considered negligible in the radvaste, control and diesel generator buildings, and shall not be used In the analysis and design of these buildings.

« Only one load under each of these loadings shall be considered at one time.

S86T xInr
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TABLE 3.8-1.3

LOAD COMBINATIONS FOR STRUCTURAL STABILITY OF FOUM)ATIONS

—_——

SRV (Motes 3,5)  LOCA (Notes 3,5) |
|
pescarrrion wo. % % oM ¢ e v M ow |
IV 2P ADS ALL MVC PS CO CH OVERTURNING SLIDING FLOTATION
SEVERE i Lo 10 LO 1l.0 1.0 1.0 1.0 1.5 1.5 1.5
ENVIRONMENTAL 2 1.0 1.0 1.0 1.0 1.0 1.0 1.0 v L ]
EXTREME 3 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.1 1.1 1.1
ENVIRONMENTAL & 1.0 1.0 .0 1.0 1.0 1.0 ‘ o
ba 1.0 1.0 1.0 1.0 i.0 1.0 1.0 |
- 3 \
. 3 |
z ABNORMAL 5 1.0 1,0 1.0 1.0 1.0 1.0 1.0 1.0 .0 1.0 1 1.1 i.1 E 1
e SEVERE 5¢ 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
ABNORMAL 6 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.1 1.1 1.1
EXTREME 7 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 y y
NOTES : “
(=
1. D, = Self Weight of Structure ‘.:g
Dl = Vertical and Lateral Pressure of Liquid, Groundwater, sand Vertical Soil Pressure ’_,s
D = Actual equipment loads from manufacturers' drawinge o
L: * Lateral soil pressure :s
1. If for any load combination, the effect of any losd other than the dead load reduces the load, it will be deleted from the combination. =

3. Only one load under each of these loadings shall be considered at one time,

4. For definition of load cowbinatione and loads not defined in Note 1, refer to Table 3.8-1.2.

5. SRV and LOCA loade are considered negligible in the radwaate, ccntrol and diesel generator buildings, and shall not be used
in the analysis and design of these buildings. l



"'t

TABLE 8.2

LOAD FA
L . SRV ) LOCA $)(3)  ALLOWABLE
pescmiprion Mo, p BE X 8 ¢ % P T pop ¥y % A AW op ¥ (N3 ALV @ P8 WC _ sTRESS
1 1.0 1.0 1.0 1.0 1.0 l 1.33 AISC
Construction
2 1.0 1.0 1.0 1.0 1.0 AISC
Test 3 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.33 AISC
¥ 1.0 1.0 1.0 1.0 1.0 1.0 1.0 AISC
Normal .
5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 AISC
6 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 ATSC
Severe 7 1.0 1.0 1.0 1.0 1.0 1.0 1.0 AISC
Environmental
8 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 AISC
9 1.0 1.0 1.0 1.0 1.0 1.9 1.0 1.0 1.0 1.0 1.0 1.0 1;2“
Abnormal 10 1.0 1.0 1.0 1.0 1.0 1.4 1.0 1.0 1.0 1.0 - 19(5, gsc‘
1n 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 - § - ATSCL
4
12 1.0 1.0 1.0 1.0 1.0 1.0 * 1.0 1.0 1.0 1; “':“
Extreme 13 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.6 A1scS
Environmental 95 By
i 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.6 AISCE
95 Fy
15 1.0 1.0 1.0 1.0 1.0 1.b 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 ’;2 AISCS
Atnorsal/ 1.6 AT80¢
Severe 16 1.0 1.0 1.0 1.0 1.0 1p 1.0 1.0 1.0 1.0 1.0 1.0 1.0 %~y
1.6 AISCS
- \/ 17 1.0 1.0 1.0 1.0 1.0 1.p 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 ‘o0
Bxtvens 18 1.0 1.0 1.0 1.0 1.0 1.p 1.0 1.0 1.0 1.0 1.0 1.0 1.0 ‘;gg’“
NOTES:

«) For construction combination, wind load for a 10-year recurrence interval shall be wied.
b) Tg ie based on a temperature corresponding to the pressure, P,. {
: Loade not applicable to a particular system may be deleted.

e

If for any load combination, the effect of any load other than D reduces the load, it|will be deleted from the combination.
te shall be determined by combining the individual effects by

For E, B

', Wi, M & Ry, the resultant effects for both horizontal and vertical force c

the square root of the sum of the squares.

f) ¥Por loading combinations 2, L, 5, €, 7 and 8 use. zero values for R, and T, with AISC
of By and T, but the AISC allowables shall be increased by 33%.

owables.

c) Ouly one load under each of theee loadings shall be considered at one time. '

h) For load categories snd load definitions refer to
Stability loads are psuedo-

S « Stability loads.
and girder stability.

Table 3.8-1,
static loads appllied to a braced uul frame to assure sufficient strength and stiffness for column, bean,

A}

1) The luads due to & pool swell event are applied on the structural steel as pseudo static loads with Mc load factors
consistent with ductility ratios given in Standard Review Plan Section 3.5.3.

j) SRV and LOCA loads are considered negligible in the radwaste, control and diesel generator buildings, and shall not be used in the a=-lysis and !

design of these buildings.

Theee combinations shall slsc be checked using the values

¥¥S4a-840
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3.9.2.2 Seismic Qualification of Safety-Related Mechanical

Egquipment = _ N

3:9.2.2.1 Seismic and Hydrodynamic Qualification of Safety-
: Related NSSS Mechanical Equipment

This subsection describes the criteria for dynamic load qualifi-
cation of safety-related mechanical equipment and also describes
the qualification testing arid/6r analysis applicable to this
plant for all the major components 6n a ‘¢component by component
basis. In some cases, a module or assembly consisting of
mechanical and electrical equipment is qualified as a unit, for
€gample, motor powered pumps. These modules are generally
discussed in this paragraph rather than providing discussion of
the separate electrical parts in Subsections 3.10 and 3.11.
Dyramic qualification testing is also discussed in Subsection
3.9.3.2. Electrical supporting equipment such as control con-
soles, cabinets, and panels which are part of the NSSS are
discussed in Subsection 3.10.

3.9.2.2.1.1 Tests and Analysis Criteria and Methods

The ability of equipment to perform its safety-related function
during and after the application of dynamic loads is demonstrated
by tests and/or analysis. Selection of testing, analysis or a
combination of the two is determined by the type, size, shape,

and complexity of the equipment being considered. When practical,
ecuipment operability is demonstrated by test. Otherwise, it

is demonstrated by mathematical analysis.

Equipment which is large, simple, and/or consumes large amounts
of power is usually qualified by analysis or test to show that
the loads, stresses and deflections are less than the allowable
maximum. Analysis and/or testing is also used to show there
are no natural frequencies below 33 Hz for seismic load and

60 Hz for nydrodynamic loads. If a lower natural frequency is
determined, dynamic tests and/or analyses are performed to
verify operability and structural integrity for the required
dynamic input conditions.

When the equipment is qualified by dynamic test, the response
spectrum or time history of the attachment point is used in
determining input motion.

Natural frequency may be determined by running a continuous
sweep frequency search using a sinusoidal steady state input
of low magnitude. Dynamic load conditions are simulated by
testing using random vibration input or single frequency input
(within
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3:9.3:.2:2.1 Pumps

All active pumps are tabulated in Table 3.9-5 and are qualified
for operability by first being subjected to tests both prior

to installation in the plant and after installation in the plant,
The in-shop tests include (1) hydrostatic tests of pressure-
retaining parts to 1.25 times the system design pressure for ASME
Class 1 pumps and 1.5 times the system design pressure for ASME Class
2 and 3 pumps; and (2) performance tests, while the pump is under
‘operation, to determine total developed head, minimum and maximum
head, net positive suction head (NPSH) requirements, and other
pump/motor parameters. After the pump is installed in the plant,
it undergoes the cold hydro tests, functional tests, and the
reguired periodic inservice inspection and operation. These
tests demonstrate reliability of the pump for the design life of
the plant.

3.9.3.2.2.1.1 Seismic Analysis of Pumps

In addition to the required testing, the pumps are designed and
supplied in accordance with the following specified criteria:

a. In order to ensure that the active pump will not be
damaged during the seismic event, the pump
manufacturer 1s required to demonstrate by test or
analysis that the lowest natural frequency of the
pump is greater than 33 hertz. The pump, when having
a natural frequency above 33 hertz, will be
considered essentially rigid. This freguency is
considered sufficiently high to avoid problems with
amplification between the component and structure for
all seismic areas. The natural frequency of the

3.9~74a
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support is determined and used in conjunction with
the applicable relevant seismic response spectra. -

In addition, a static shaft deflection analysis of
the rotor is performed. The deflection determined
from the static shaft analysis is compared to the
allowable rotor clearances.

In case the natural frequency is found to be below 33
hertz, a dynamic or pseudodynamic analysis is
performed to determine the amplified input
éccelerations necessary to perform the stress
analysis, In addition, a static deflection analysis
is performed as discussed earlier.

©

b. Nozzle loads from interconnecting piping systems are
considered in the stress analysis of the pumps and
their supports.

¢. To complete the seismic qualification procedures, the
pump motor and all appurtenances vital to the
operation of the pump are independently qualified for
operation during the maximum seismic event in
accordance with IEEE 344 (see Section 3.10). 1In the
analysis, interaction between the pump and motor is
considered.

From this, it is concluded that the nuclear safety-related
pump/motor assemblies will not be damaged and will continue
operating under SSE loadings and will perform their intended
functions. These requirements take into account the complex
characteristics of the pump and are sufficient to demonstrate and
assure the seismic operability of the active pumps.

3.9.3.2.2.2 Valves

Safety-related active valves are tabulated in Table 3.9-5 and
must perform their mechanical motion in times of an accident.
Assurance that these valves will operate during a seismic event
is obtained by qualification tests and/or analyses for all active
valves,

The safety-related valves are subjected to a series of stringent
tests prior to service and during plant life. Prior to
installation, the following tests are performed: a shell
hydrostatic test according to ASME Section III code requirements;
backseat and main seat leakage tests; disc hydrostatic test;
functional tests to verify that the valve will open and close
within the specified time limits when subjected to the design
pressure; and an operability qualification of valve actuators for
the environmental conditions over the installed life of the valve,

]
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Cold hydro qualification tests, functional qualification tests,
and periodic inservice inspections are performed to verify and
ensure the functional ability to the valve. These tests and
appropriate maintenance ensure operability of the valve for the
design life of the plant. The valves are designed using either
the standard or the alternate design rules of ASME Section III.
On all active valves, an analysis of the extended structure is
also performed for static equivalent seismic loads applied at the
center of gravity of the extended structure. The maximum
stresses and deflections allowed in these analyses show adeguate
structural integrity for these valves.

3.9.3.2.2.2.1 Qualification of Valve Actuators

Each actuator has been qualified to demonstrate its ability
to perform its function under all service and environmental
conditions. Motors and electrical appurtenances for air
actuators are seismicdlly qualified per IEEE 344 and IEEE
323.

|

5.9.3.2.2.2.2 Check Valves and Safety/Relief Valves

Valves which are safety-related but can be classified as not
having an overhanging structure, such as check valves and
safety/relief valves, are considered separately.

Due to the particular simple characteristics of the check valves,
theg were qualified by a combination of the following tests and
analysis:

a. stress analysis including the seismic loads where
ol ot applicable,

b. in-shop hydrostatic test,
€. 1in-shop seat leakage test, and

d. periodic in situ valve examination and inspection to
ensure the functional capability of the valve.

The safety/relief valves are qualified by the following
procedures. In-shop hydrostatic seat leakage and performance
tests shall be performed. In addition to these tests, periodic
in situ valve inspection, as applicable, and periocdic valve
removal, refurbishment, performance testing and reinstallation
are peiformed to ensure the continued functional Capability of
the valve.

Using the methods described above, all the safety-related valves
in the systems are qualified for operability during a seismic
event. These methods conservatively simulate the seismic event
and ensure that the active valves will perform their safety-
related function when necessary.
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TABLE 3.10-1
DYNAMIC QUALIFICATION OF
BOP ELECTRICAL EQUIPMENT

SPEC EQUTPMENT EQUIPMENT --- LOCATION --- EQUIP Q@
NUMBE R NUMBE R NAME MFG TYPE/MODEL BDG COL ROW ELEV MOUNTING ™ RESULTS DOCUMENT
K-2880 1SXOIFA  SSW STRAINER LMT SMB-00/WB-1 SH 699 . STATUS: C

MOTOR OPERATOR

K-2880 1SXO1FB SSW STRAINER LMT SMB-00/WB-1 SH . &99 . o . . STATUS: C
MOTOR OPERATOR s 2] :
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6.1 ENGINEERED SAFETY FEATURE MATERIALS

Materials used in the engineered safety feature (ESF) components
have been evaluated to ensure that material interactions will not
occur that could potentially impair operation of the ESF.
Materials have been selected to withstand the service conditions,
environmental conditions, and radiation levels encountered during
normal operation and any postulated accident.

Coatings used on exterior surfaces, within the primary
containment, are suitable for the environmental conditions
expected.

6.1.1 Metallic Materials

6.1.1.1 Materials Selection and Fabrication

6.1.1.1.1 Material Specifications

Table 5.2-4 lists the principal pressure retaining materials and
the appropriate material specifications for the reactor coolant
pressure boundary components. Table 6.1-1 lists the principal
pressure retaining materials and the appropriate material
specifications for the engineered safety features of the plant.

Pressure retaining components in ESF systems have, in general,
been designed for a service life of 40 years, with due
consideration of the effects of the service conditions upon the
properties of the material, as required by Section III of the
ASME B&PV Code, Article NC-2160.

Pressure retaining components of the ESF, in general, have been
designed with the following corrosion allowances, in compliance
with the general requirements of Section III of the ASME B&PV
Code, Article NC-3120:

a. Ferritic Materials

water service (excluding 0.08 inches
portions of the non-buried

shutdown service water

piping system)

2. steam service 0.00 inches (no corro-
sion allowance)

b. Austenitic Materials 0.0024 inches
6.1.1.1.2 Compatibility of Construction Materials with
Core EooILng Water and Eontainmeng Sprays
Subsection 5.2.3.2.3 discusses compatibility of the reactor
coolant with materials of construction exposed to the reactor

coolant. These same materials of construction are used for the
engineered safety feature components.

6.1-1
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Due to the complexity of the heat dissipation process
itself and the consideration of so many varied
parameters in selecting a critical weather period for
analyzing LOCA, the period selected was the one which
showed (1) the maximum temperature occurring at the
station intake in 23 years of normal heat rejection

- to the cooling lake and (2) high evaporative losses
resulting from the cooling lake due to the heat
rejected.

d

The analysis period chosen provides tha worst case for heat to be
transferred from the UHS based on the recorded weather data. The
interaction of a large number of parameters have been considered
as required by Regulatory Guide 1.27. Since both evaporative
conditions, and intake temperatures were considered throughout
the entire analysis period, this analysis is actually more
conservative than the analysis required by Regulatory Guide 1.27.

Makeup water and seepage losses were not considered while
analyzing the UHS under postulated LOCA. The anticipated
temperatures of the UHS as a function of time are shown in
Figures 9.2-9 and 3.2-10. Figure 9.2-18 shows the anticipated
temperatures of the UHS at the station intake, discharge and UHS
midpoint during the heat dissipation process under LOCA.

Figure 9.2-10 shows the lake natural temperatures occurring
during the period of the postulated LOCA.

This analysis was based on preliminary UHS data. The analysis
was based on a total UHS surface area of 148 acres, and a volume
of 915 acre-feet. The UHS as constructed has a surface area of
158 acres and a volume of 1067 acre-feet. This increases the
conservatism of the analysis. Additionally, the auxiliary heat
loads used for the analysis (90.65 x 10¢ Btu/hr) is higher than
the actual tabulated auxiliary heat load shown in Table 9.2-3
(72.4 | x 10¢ Btu/hr).

The cooling lake, in combination with the submerged pond, provide
an ultimate heat sink in accordance with the requirements of
Regulatory Guide 1.27. The ultimate heat sink is capable as
shown by the analysis of providing sufficient cooling for more
than 60 days to shutdown and cooldown both units following the
design-basis accident.

9.2.5.4 Testing and Inspection

A sedimentation monitoring program is implemented to ensure that
sediment deposition does not infringe upon the required storage
capacity in the submerged pond.

9.2.5.5 Instrumentation Application

Instrumentation is not necessary for the ultimate heat sink.

9.2-24
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TABLE $.2-3

C - —— S B N b B A S

ULTIMATE HEAT SINK AUXILIARY* LOADS FECM THF

SHUTDCWN SERVICE WATER SYSTEM

UIPMENT
Shutdown Service Water Pump Room Coil
Cabinets (3)

Fuel Pool Cooling and Cleanup Heat
Exchangers (2)

Control Room Chillers (2)
RHR Heat Exchanger Room Coolers (2)

Pivision 1 and 2 Diesel-Generator Heat
Exchangers

Pivision 3 Diesel-Generator Heat
Exchanger .

Diesel Switchgear Heat Removal Units
RHR Pump Room Coolers

RCIC Pump Room Cooler

LPCS Pump Room Cooler

HPCS Pump Room Coolers

SBGT Room Coolers

Hydrogen Recombiner Room Cooler
Inverter Room Coolers

MSIV Leakage Room Coolers

RHR Pump Seal Coolers

HG Room Cooling Coil Cabinet

*RHR Heat Exchangers Included Elsewhere.

9.2-44

BEATLOAD (10° Bru/hr)

0.66

33.2

3.12
0.56
23.35

6.93

1.70
0.82
0.10
0.37

0.59

0.42
0.22 |

0.05
- 0.13
0010

0.10

Total 72.42
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241.8 (a) Provide a longitudinal subsoil profile
(2.5.4.5.3) along the ECCS Pipeline from the Screen

House to the Station and from the Station

to the Cutlet structure. Show the zones

of soft material and loose material which
were replaced by competent material during
construction. (b) Provide transverse cross
sections showing the pipe, concrete mudmat,
and all backfill materials, (c) Show details
of backfill and placement near the connection
between pipes and structure. What are the
estimated total and differential settlement
of these points? (d) Provide a figure similar
to Figure 2.5-376 for ECCS pipe between

the station and ECCS outlet structure.

RESPONSE

This question is assumed to apply to buried shutdown service
water system (SSWS) piping outdoors. There is no ECCS piping
buried outdoors. .

(a)

(b)

(c)

(@)

A longitudinal subsoil profile along the SSWS pipeline
is presented in Figures 1 and 2 . The excavation line
for the pipeline is illustrated. The zones of soft

and loose material that were removed are shown as over-
excavation beneath the pipeline. (Overexcavation is
considered to be any excavation greater than 1.5 feet
below the bottom of the lower pipe).

Transverse cross sections showing the pipe, concrete
mudmat, and all backfill materials are presented in
Figure 3.

The details of the backfill placement near the connection
between pipes and structure are shown in Section F-F
of Figure 3.

The estimated total settlement for the structure (Diesel
Generator Building) where the SSWS pipes enter is 1
inch. This settlement is based on the estimated total
settlement of the structure (Figure 2.5-436) beginning
January 1, 1979. This is the approximate date of the
connection of the first pipe to the structure. 1If

it is assumed that the pipeline will not settle, the
estimated differential settlement between the pipeline
and structure will also be approximately 1 inch.

A figure showing the fly ash placement from the SSWS
outlet structure and along the pipeline to the main
plant is shown in Figure 4.

(See revised Figure 2.5-376.)

Q&R 2-10
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MATCH LINE AT
SECTION C-C
-ON FIGURE 2.5-A

\*0..-‘:': ..' g ool 342 '.: '. ' ‘ ok
%/ WISCONSINAN | |

B, T'LL S

HORIZONTAL
SCALE IN FEET

0 !F

VERTICAL
SCALE N FEEY
SEE NOTES ON FIGURE 25-A
FOR REFERENCE FIGURES

CLINTON POWER STATION
L FINAL SAFETY ANALYSIS REPORT

FIGURE 2
. GEOLOGIC PROFILE ALONG

SSWS PIPELINE - OUTLET STRUCTURE
TO MAIN PLANT
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HALF SECTION E-E

MALF SECTION C-C

NOTES:

mr:mcxmmwmmmmr&mmmn.
SECTION C-C IS TYPICAL FOR ALL BEND LOCATIONS ALONG PIPELINE.

SECTION F-F IS FOR AREA IMMEDJATELY ADJACENT TO MAIN PLANT STRUCTURE OMLY,
LOCATION OF SECTIONS SHOWN ON FIGURES 2.5-A AND B.

1.
2.
3
4.

-

i il A A Sy

CLINTON POWER STATION
FINAL SAFETY ANALYSIS REPORY

FIGURE 3

TYPICAL CROSS SECTIONS -
SSNS PIPELINE
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SEE FIGURE 2.5-376 FOR KEY. FINAL SAFETY ANALYSIS REPORT |
FIGURE 4
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SSWS DISCHARGE PIPELINE
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241.9 Provide a discussion of th
(2.5.4.8) of the natural material in

piping.

RESPONSE

The question is assumed to apply to bu
water system (SSWS) piping outdoors.
buried outdoors.

The material used as structural backfi
piping consisted of concrete, bash, an
material. These materials are not sus
and thus not likely to liquefy.

As discussed in Attachment C2.5, Geolo
for the SSWS piping consisted of the W
the Wedron Formation. This till consi
with isolated and discontinuous pocket
randomly distributed within the till.
is not susceptible to liquefaction and
liquefy.

Some small isolated sand pockets were
the excavation for the SSWS pipeline.
Figure C2.5-23. 1In-place density test
these areas. The results of these tes
sand pockets have an in-place relative
82.5%. Based on the facts that the sa
discontinuous, and that they have an i
greater than 82.5%, they are not consi
to liquefy.
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e liquefaction potential
the vicinity of ECCS

ried shutdown service
There is no ECCS piping

11 around the SSWS
d Type A cohesive
ceptible to liquefaction

gic Mapping, the subgrade
isconsinan Till of
sts of cohesive material
s of sand and silt

The cohesive material
thus not likely to

encountered during
These are shown on

s were performed in

ts indicate that these
density greater than

nd pockets are confined,
n-situ relative density

dered to be very likely
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241.10 (a) Provide quantitative and procedural
(2.5.4.7) details of the dynamic analysis of the buried

ECCS piping. (b) How are the static and
dynamic properties of insitu soils, flyash,
and structural fill considered in the analyses?

RESPONSE

This question is assumed to apply to buried shutdown service

water system (SSWS) piping outdoors. There is no ECCS piping
buried outdoors,

(a) Details of the dynamic analysis of buried SSWS piping
are included in Subsection 3.7.3.12., -

(b) Parameters selected for the analysis are discussed
in revised Subsection 3.7.3.12.

(See revised Subsection 3.7.3.12.)
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220.01 The fourth load combination equation (i.e., w, =

(3.3.2.2) w, + w_ ) to determine total tornado loads differs
f¥om tBe one given in SRP Section 3.3.2.II.3(d).
Discuss, if the use of FSAR equation provides
same conservatism as SRP equation or not. 1If
not, provide justification for using FSAR equation.

RESPONSE

The intent of SRP No. 3.3.2 is to simplify the analysis

and design of the structure for a tornado load based on

the maximum wind velocity with the corresponding pressure
drop without going into the detail of actual load distri-
bution based on its location. The resulting total tornado
load is equal to the maximum wind pressure plus a pressure
drop of 1.5 psi (half the maximum 3 psi). This is formulated
into Eq. (iv) and Eq. (vi) of SRP Section 3.3.2.II.3(d).

On the Clinton Project, the overall analysis of structures
for the tornado load is based on the distribution of curves
as shown in Figure 3.3-3. At any particular location the
total tornado load is equal to the tornado load plus pressure
drop. Therefore, this can be formulated as shown in the
fourth load combination equation. The overall effect of
the total tornado load on the structure is maximized by
shifting its tornado center along the structure. Although
the load combination equations for the total tornado loads
used on the Clinton Project differ from those given in SRP
Section 3.3.2.11.3(d), they are acceptable for determining
the tornado loads for overall design of the structure.

The sixth load combination equation will be revised as follows
based on the above explanation:

(vi) Wt = Ww + Wp + Wm
For determining the tornado loads for the local design of
structures on the Clinton Project, a maximum wind pressure
plus its corresponding pressure drop (1.5 psi) as shown
in Figure 3.3-3 were used. Although the load combination
equations used for total tornado loads differ from those
equations given in SRP Section 3.3.2.1I1.3(d), their numerical
values are identical:

SRP_equation

Wt = ww + 0.5 Wp + Wm
wt = 232 + 0.5 (3) (144) + wm
Wt = 448 + wm

Q&R 3-141
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Clinton equation

: + Wm

Wt = Ww + 1.0 W
Wt = 232 + 1.0 (1.5) (144) + Wm

Wt = 448 + Wm

Wo is the same in both equations.
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