-
=
-
e
=
- -
st
2
(= =
X
s




SRV/LOCA HYDRODYNAMIC LOADS
REVISED DESIGN-BASIS SUMMARY REPORT

LA SALLE COUNTY STATION
UNITS 1 AND 2

COMMONWEALTH EDISON COMPANY

SARGENT  LUNDY



SArRGEx~NT & Loy
ENGINKERS

B8 FAST MONRDO

CHICAGO.ILLINOIS 60603
HONE ) 692

ABLE A RESS AR N-CHICA

AU . MAZZA
PARTNER
312209 - 3838

October 1, 1981

Mr. B. R. Shelton

Project Engineering Manager
Commonwealth Edison Company
P. O. Box 767, 35 FNW

Chicago, Illinois 60690

Dear Mr. Shelton:
I am including herewith four copies of the following Sargent & Lundy report:

Report SL-3876

SRV/LOCA Hydrodynamic Loads Revised Design Basis
Summary Report, Revision 1

La Salle County Station - Units 1 and 2

vated October 1, 1981

Aaditional copies are being distributed in accordance with the Project Distribution

List for gesign criteria.

This report documents the final design basis for the SRV/LOCA hydrodynamic loads
for the La Salle County Station. It supersedes Revision 0 of the same report, dated
December 3, 1979, which was issued to Commonwealth Edison Company under cover
of Mr. G. C. Jones' December 5, 1979, letter io Mr. J. S. Abel.

The format of the report has been revised to agree with that of an S&L engineering
report, and to reflect the various changes to the dynamie load definitions and their
incorporation into the plant design that have occurred since Revision 0 was issued.

A detailed summary of these changes is provided in Section 4 of the report. This
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section of the report also addresses how the 4TCO Test results were assessed on
La Salle, and how we plan to address the generic load definitions provided in NUREG-
0808.

Yourg vecy truly,

Rd M:tr
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SRV/LOCA HYDRODYNAMIC LOADS
REVISED DESIGN-BASIS SUMMARY REPORT
LA SALLE COUNTY STATION - UNITS 1 AND 2
COMMONWEALTH EDISON COMPANY

1.0 PURPOSE

The primary purpose of this report is to specifically detail which revisions of the
SRV/LOCA hydrodynamic loads are to be considered for the final reanalysis and
redesign of the La Salle County Station. Other purposes of this report are: (1) to
document the concurrence of Commonwealth Edison Company (CECo) in the version
of the SRV/LOCA hydrodynamic loads to be considered; and (2) to ensure that all
source information used in the generation and incorporation of these loads in the

reanalysis and redesign is properly documented.

Section 2.0 addresses the La Salle County Station structures and components which
are not subject to submerged structure loads. The section identifies the SRV/LOCA
load definition versions to be used and provides the definitions of the specific
response spectra and differential anchor movements that are to be used for the final
design. A definition of load combinations and special considerations for each major
category of structure and component for the La Salle County Station is also
presented. In Section 3.0, structures and components subject to submerged structure
loads are considered. Appendix A contains a tabulation of input and output
documentation for each type of SRV/LOCA hydrodynamic load which corresponds to
the response spectra and differential anchor movement definitions. Appendix A will
be utilized to insure that all analysts are using the appropriate load definitions and

response spectra.

Any necessary revisions to this report shall be prepared in the same manner as the
original report. Since any revisions to this report may result in major reanalysis and
redesign, revisions will be made only if technically necessary or to significantly
shorten the schedule for reanalysis and redesign. Section 4.0 of the report,
"Implementation of Revisions," specifically describes how each necessary revision has

been or will be incorporated in the reanalysis and redesign effort.

PROJECTS 4266-00 SL-3876
4267-00
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2.0 STRUCTURES AND COMPONENTS NOT SUBJECT TO SUBMERGED STKRUC-
TURE LOADS

2.1 LOCA BOUNDARY LOADS

LOCA loads occur because of steam and air flow into the suppression pool foilowing a
pipe break in the drywell. LOCA loads must be considered in conjunction with
appropriate seismie, thermal, SRV dischar_ >, and normal loads. The load combina-
tions used for design of structures, piping ana equipment are described in Sections 2.6

Hll'uugh 2.11.
Water Jet

'he boundaries are designea to withstand a uniform pressure of 33 psi below the vent

exit and linearly attenuated to 0 psi at the pool surface.
2.1.2

I'he charging air bubble load is preaicted by analysis of the vent air flow transient.
lhis load is defined from the time of water clearing until bubbles from neighboring
vents coalesce. These loads meet the requiremenis of NUREG-0487 and do not

exceed the design capability of the containment.
2.1.3 Pool Swell

The compression of the wetwell airspace by the rising pool slug results in pressure
loading on the wetwell walls and a transient upward forcc on the drywell floor. The
loads are predicted by MK-II-SWELL (S&L implementation of GE Pool Swell
Analytical Model (PSAM)). The bounding uplift pres:ure on the drywell floor is taken
to be 2.5 psi based on 4T results. In addition, an asymmetric load of 22 psi (maximum
predicted vent clearing load) has been asscssed for static application to a 180° sector
of the wetwell (in addition to hydrostatic load). The loads on the walis are bounded

by the design load of 45 psig.

2.1.4 Condensation Oscillation

l'he condensation oscillation load is defined by a mooified version (Creare, Inc. and S.
Levy, Inc.) of GE trial Specification No. 2. The GE specification is presented in GE

letter MK-1I-1299-E (June 25, 1979). This load is defined by GE as the combination

2.0-1 SL-3876
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of three components with various amplitude and frequency range. The vent exit (VE)
component is the direct result of the collapse of the steam bubble at the vent tip. It
consists of a primary signal at a frequency between 3 and 7 hertz, with lower
amplitudes at the second and third harmonies: The vent acoustic (VA) component
oceurs in a 2-hertz band around the frequency corresponding to the vent acoustic
length. The nondeterministic (ND) component is a low amplitude signal which occurs

at random frequencies up to 50 hertz.

lhe modification to this load revises the definition of the nondeterministic
component and revises the method of combining the components. (See Creare letter
to J. Abel (CECo), October 25, 1979, and R. M. Crawford letter to J. M. Healzer (S.
Levy, Inc.) November 14, 197¢). The components (including revised nondeterministic,
RND) are combined as follows:

cO = 0.80 (VE+0.2VA+RND)
O pyy-p = 0:80 (VE+0.2VA+RND)

CO| by = 0.80 (0.1VE+VA+0.71 RND)

lhe two eombinations reflect the CO load at different stages of the LOCA transient.

When ADS actuation of the SRVs is being considered, only COI EVy-2 8 used.

2.1.5 Chugeing

Symmetric and asymmetric chugging loads are defined in Revision 3 of the DFFR.
he symmetric load is a pressure oscillation of magnitude +4.8/-4.0 psi on the

3

sthmerged walls and floor uniformly over 360°. The asymmetric load is defined as
+20/-14 psi applied at 180° and attenuating to a minimum at 0°. Both symmetric and
asymmetiric loads are applied uniformly in the radial and vertical directions below the
sent exit and attenuate to 0 psi at the pool surface. The time history of the load is
defined by a representative 4T chug trace, the predominant frequency of which is

varied over a frequency range of 20 to 30 hertz.

LOCA BOUNDARY LOAD RESPONSE SPECTRA/DIFFERENTIAL ANCHOR
MOVEMENTS

(Refer to Appendix A for dates of transmittal memoranda.)

SL-3876
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2.2.1 Condensation Oscillation

2.2.1.1 Loac Defirition - Condensation Oseillation l.evy-Creare Recommendation

Ar defined ir Subsection 2.1.4. Respoinse spectra were generated for the two
combinations, CO-Levy-1 and CO-Levy-2, as explained in Subse~tion 2.1.4.

Response Spectra - Transmitted un January 31, 1980,

Anchor Movements - Trausmitted on Dec 1979.
553 Ch in

2.2.2.1 Load Definition

Asymmetrie chugging with maximum pressure of +20/-14 psi used with 4T treces of
20 und 30 hertz. (Refer to DFFR, Rev. 3 pp. 4-114 x and G.E. "etter No. CGE-585 -
April 14, 1876). This load bounds the symmetrie load definition in Subsection 2.1.5.

Response Spectra - Trans:initted on April 12, 1978,

Anchor Movements - Transmitted on November 5, 1979,

2.2.3 Special Corsiderations

Attenuation - The effects of pool dynamic loads outside of the reactor building are
considered to be insignificant. However, any system or component which is attached
to the common reactor building/auxiliary building wail should be assessed for the
building response at the appropriate reactor building wall elevation.

2.3 SRV BOUNDARY LOADS

The containment design basis is the T-quencher SRV loads, as described in the LSCS
DAR. The quencher device being used is the two-arm T-quencher developed for the
Mark 1l Susquehanna Plant by KWU. The associated load definition is fully
docurmented in the Susquehanna DAR (Chapter 4). LSCS has used this dgefinition with
a frequencey range slightly extended at the lower end to account for differences in the
LSS SRV discharge configuration in the suppression pool.

2.0-3 SL-3876
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2.3.1 All Valves

The all-valve T-quencher load case is given in Chapter 4 of the Susquehanna DAR.
This load definition consists of three data traces with the time scale multiplied by
factors from 0.9 to 2.0 to give a wide frequency range and the magnitude multiplied
by 1.5 to provide bounding amplitude. This load definition was formed to bound all
first and subsequent actuation cases and also to bound the range of initial conditions
and geometries in the LSCS containment. This load definition assumes that all
bubbles oscillate in phase,

2,3.2 A DS

Actuation of the LSCS Automatic Depressurization System (ADS) results in the
discharge of seven safety relief valves distributed around the suppression pool. The
KWU ADS load definition is very conservative and is essentially the same as the all-
valve load definition (Subsection 2.3.1). Use of the all-valve load will provide a very
conservative bounding ADS load.

2.3.3 Single Valve

The single-valve load definition is given in Chapter 4 of the Susquehanna DAR. This
is a distribution (localized effect) modification of the all-valve case (Section 2.3.1)
and bounds subsequent actuation loads.

2.3.4 Asymmetric

The asymmetrie load is defined in Chapter 4 of the Susquehanna DAR as the
actuation of three adjacent valves. This load is similer to the single valve load in
that it is a modification to the distribution of the a‘l-valve case (Section 2.3.1) and
will bound subsequent actuation loads.

2.4 SRV BOUNDARY LOAD RESPONSE SPECTRA/DIFFERENTIAL ANCHOR

-

2.4.1 All Valves

2.4.1.1 Load Definition - KWU Load Definition

Response Spectra - Transmitted vertical on June 14, 1979 and horizontal on
July 23, 1979,

2.0-4 SL-3876
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Anchor Movements - Transmitted on November 5, 1979.

2.4.2 ADS

2.4.2.1 Load Definition - KWU Load Definition

Response Spectra - Use envelope of SRVALL and SRVASYM)

Anchor Movements - (Use envelope of SRVALL and SRVASYM)

2.4.3 Single Valve

2.4.3.1 Load Definition - KWU Load Definition

Response Spectra - Transmitted on June 20, 1979,

Anchor Movements - Transmitted on November 5, 1979.

244 As!mmetric

2.4.4.1 Load Definition - KWU Load Definition

Response Spectra - Transmitted on June 19, 1979,

Anchor Movements - Transmitted on November 5, 1979.

2.5 OTHER SRV/LOCA LOADS

2.5.1 Annulus Pressurization

Annulus Pressurization results from a high-energy line break within the sacrificial
shield.

2.5.1.1 Pressure Time History

Double ended breaks are assumed at the reactor vessel nozzle safe end for two cases,
feedwater line and recirculation pump suction line. The blowdown accounts for
system inventory and subcooling effects. The recirculation pump suction line break
blowdown is limited by pipe displacement parameters. The feedwater lirie break,
however, is assumed to be a double-ended full guillotine rupture. The RELAP
computer code was used to produce time histories of the pressure distribution on the
RPV, sacrificial shield wall and shield doors.

2.0-5 SL-3876
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2.5.1.2 Response Spectra and Time Histories for Original Shell Model

The sacrificial shield wall pressure distribution was approximated with a Fourier
series, and the time dependent Fourier coefficients were utilized in the generation of
the response spectra.

Respoinse Spectra - Transmitted for feedwater inlet line on January 11, 1980 and for
recirculation outlet line on January 16, 1980

Anchor Movements ana Time Histories - Transmitted for feedwater iniet and re-
circulation outlet lines on February 14,
1980.

2.5.1.3 Response Spectra and Time Histories for Modified Shell Model

Overall shield wall response corresponding to a "stick" model is approximated by
cosine one-theta component of the annulus pressurization loads. The resulting
response time histories of 0° azimuth represent the overall response of the shield at
each break location. Cosine one-theta harmonic acceleration time histories from the
original shell analysis are utilized in the generation of the response spectra.

Response Spectra - Transmitted for feedwater inlet and recirculation outlet lines on
December 23, 1980.

Anchor Movements and Time Histories - Transmitted for feedwater inlet and recircu-
lation outlet lines on December 23, 1980.

2.0 STRUCTURES

2.6.1 Ccontainment

2.6.1.1 Design Load Combinations

(See Table 2.6-1.)

2.6.1.2 Special Considerations

Containment shall also be assessed for additional loads due to reactions from
downcomer bracings and SRV line guides.

2.0-6 SL-3876
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2.6.2 Structural Steel

2.6.2.1 Design Load Combinations

(See Table 2.6-2.)

2.6.2.2 Special Considerations

To determine the inertia loads due to self-weight of structural steel, all dynamic
loads are combined in an absolute manner. However, structural steel loads resulting
from pipe support loads are designed in the same manner as the piping supports,
utilizing the load combinations from the piping analysis.

2.6.3 Conerete Structures - Slabs and Walls

2.6.3.1 [)esgn L.oad Combinations

(See Table 2.6-3.)

2.6.3.2 Special Considerations

All dynamic loads will be combined in an absolute manner.

2.7 PIPING (NONSUBMERGED)

2.7.1 Design Load Combinations

Piping will be analyzed to the load combinations shown in Table 2.7-1. Load
combinations considered but not analyzed are shown in Table 2.7-2. These
combinations are bounded by the combinations of Table 2.7-1. Damping values are

given in Table 2.7-3.

2.732 Special Considerations

2.7.2.1 Functional Capability

All essential systems will meet the functional capability described in Subsec-
tion 3.9.3.1 of the FSAR.
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2.7.2.2 SRVALL and SRVADS Response Spectra

As indicated .n Section 2.3.2, the SRVALL and SRVAI)S load definitions are
essentially the same. The response spectra for each load are, therefore, identical.
The response spectra used are the envelopes of the quencher all-valve discharge and
quencher asymmetric (three-valve discharge) response spectra. This enveloping

approach is further described in Table 2.7-1.

2.7.2.3 Method of Load Combination

In general, the loads are combined by the SRSS method as shown in Table 2.7-1.

2.8 ELECTRICAL CONDUIT, CABLE PANS, AND SUPPORTS

2.8.1 l)esign Load Combinations

Refer to Table 2.6-2.

2.9 HVAC DUCTS AND SUPPORTS

2.9.1 Design Basis for Both Inside and Outside Containment

The structural integrity of the safety-related HVAC ducts and supports for all
applicable loading combinations is achieved by the following design rules:

a. Determining, and controlling if necessary by modifying the support
structure, the frequencies of the duct-support assembly to avoid peak
responses,

b. Analyzing the supporting structures for all applicable loadings (in all
directions including axial direction) and obtain the resultant stresses in
members and connections.

e. Transmitting all calculated loads at the interface between the support
and the srructural steel to the Structural Department to be used in
checking the structural steel.

d. Selecting a set of design limits to be associated with applicable loading
combinations (see 2.9.2). These design limits will not permit the
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stresses to exceed the yielding stress. This will be strictly followed in
designing the support members and connections; however, local yielding
in the duct may be allowed on a case by case basis after additional

studies.

2.9.1.1 l)rsnﬁn Load Combinations

e same loading combinations will be used inside and outside the containment.
However, it is worth mentioning that some of these loads attenuate considerably
outside of the containment. The loading combinations used in the design of ducts und
supports are consistent with those used in designing other components. If it seemed
that some are slightly different or some have been omitted, it is only because the

bounding loading combinations were considered:

Stress Plant
Loading Combination Limit Conditions
N + OBE (1% damping) +

SRV (1% damping)

0.9S8
ALL y

Upset

+ SSE (2% damping)
“(‘)l.li\\'—;’ (29% damping)

+ Sl{\.“)S (29% damping)

Emergency

N + SR\-\U.\‘ (2% damping) +

Chugging (29% damping) + .28 Emergency
SSE (2% damping)

N + SSE (2% damping) +

Emergenc
AP (2% damping) gency

N + SSE (2% damping +
CO ‘ (2% damping) 25 Emergency
LEVY-1 ' ping ‘ genc)

I'he seismic loads are combined with the pool dynamic loads by SRSS method except

case (e) and (f) where CO is combined using absolute sum.

Note: SRV ALL envelope of SRV AL and SRV ASYM

SRV ADS envelope of SRV ALL and SR\.;\SY M
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2.9.1.2 Si;m'ml Considerations

2:9.1.2.1 .'}_)E.IM_LRQ'SU"&UI!P

Axial restraints along the direction of ductrun may be placed, if necessary, to provide

longitudinal rigidity and strength. A minimum of two-sided attachment between duct

and support interface wili be used.

2.9.1.2.2 Support Design
I'ne supports on each side ol active HVAC component (such as dampers) will be de-
iigned to assure that the loads used in qualifying these cumponents would not be

excecded,

EQUIPMENT

Analysis and/or test shall be done using the loading combinations and

design limits shown in 2.10.2.

Where qualification is done by analysis the structural integrity and
operability where applicable shall be shown by calculating the stresses
and deflections at critical sections and comparing them with appro-

priate allowables,

All active instruments shall be qualified by proper vibration testing.
I'he operability of these components shall be verified by monitoring

their funetion before and after the testing.

2.10.2  Design Load Combinations

2.10.2.1 ASME Components

2.0-10
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2.10.2.1.1 BOP Components
Service Stress
Load Combination Limit Limit
N + OBE (1% damping) + B (upset) Per ASME
SRVALL (1% damping) BPVC
Sect. Il
N + SSE (2% damping) + C (emergency) Per ASME
SRV (2% damping) + BPVC
CO, e . (2% damping) weat. =
LEVY-2 ping
N + SRV (2% damping) + C (emergency) Per ASME
Chuggi A([;i damping) + SSE BPYVC
- pine Sect. 1l

Note:

SRV

SRV

N + SSE (2% damping) + C (emergency) Per ASME

AP (2% damping) BPVC
Sect. Il

N + SSE (2% damping) + C (emergency) Per ASME

CO| pvy-1 (2% damping) g:c\;c -

ALL © envelope of SRVALL and SRVASYM

ADS © envelope of SRVALL and SRVASYM

2.10.2.1.2 NSSS Components

NSSS components were originally qualified to oid design basis loads by GE. The

requalification to the new loading combinations has been performed by S&L, except

for the reactor pressure vessel and internals and the main steam and reactor re-

circulation system piping. The load combinations and the design limits that will be

used in the requalification will be the same as given in Subsection 2.10.2.1.1.

2.10.2.2 Non-ASME Components

2.10.2.2.1

BOP Components

Loading Combination Acceptance Criteria

Active Nonactive and Active
Elastic Deflection (Exact Deflection)

N + OBE (1% damping) + o < 0.68 5 < 0.68
SRV, (1% damping) y y

'y £0.98
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Loading Combination Acceptance Criteria

Active Nonactive and Active
Elastic Defeletion (Exact Deflection)

N + SSE (2% damping) +
SR\A“S (2% damping)

N + SRV 2%
R ADS ({

damping) + Chugging +
damping) + SSE

N + SSE (2% damping) + AP
(29% damping)

N + SSE (2% damping) +

b 2% r
( ()H}\,\ 1 (2% damping)

where:

. membrane stress,
\

= membrane + bending stress, and

J H 2 Q » = 1N 3 > 3
Sv yieid stress at corresponding temperature.

Note: SRV A envelope of SRV and SRV

LL ALI ASYM

SRV = envelope of SRV , ,

ADS and SRV

J ASYM

2.10.2.2.2 NSSS Components

NSSS components were originally qualified to old design basis loads by GE. The
requalification to the new loading combinations is being performed by S&L. The load
combinations and the design limits that will be used in the requalification will be the

same as given in Subsection 2.10.2.2.1.

2.10.3 Special Considerations

Nonactive fluid system components will be checked for structural integrity using

design limits per ASME Section IIL
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Operability of active fluid system components will be checked using deflection

criteria.

The piping reactions on mechanical equipment will be maintained within the
P Pl
equipment vendor allowables. If they exceed the allowables, nozzle local stresses

and equipment foundation loads will be checked.

'he seismic qualification reports for floor-mounted equipment will be amended to

include the new loading combinations.

For Seismic Category | valves, the valve accelerations will be computed from the new

piping analysis which considers all LOCA and SRV related loads. The valves will be

qualified to meet these dynamic coefficients or a new piping support arrangement

will be developed to reduce the dynamic coefficients (accelerations) to acceptable
levels. In addition, active valves will undergo a review to assure that the stress

allowables are also met.

Equipment foundation loads for floor-mounted equipment and mounting details for

locally mounted instruments will be checked using the new loading combinations.

2.11 PIPING PENETRATION ASSEMBLIES

s.11.1 L)usxgn Basis

The structural integrity of penetration assemblies shall be assured by using the load

conditions/combinations and meeting the stress limits as outlined below.

il Load Conditions

All primary containment process and instrumentation penetration assemblies and all
ASME ciass penetrations in other support buildings shall be designed to the load
combinations and associated stress limits in Section 2.11.3. The stress limits are in
accordance with the ASME B&PV Code, Section IlI, Divisions 1 and 2, as applicable.

I'he stresses are shown in Table 2.11-1.
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2.11.3  Design Loads

For each condition, the applicable loads are:

a) Design Condition:
1. Weight

2. Design Pressure and Temperature
3. OBE

4. Hydraulie Transients

b) Normal and Upset Conditions:

For Expansion Stress Evaluaticn:

1. Thermal Expansion Loads

2. Relative Dynamic Displacement Loads

For Primary + Secondary Stress Evaluation:

Weight

Thermal Transients
Thermal Expansion Loads

Hydraulie Transients
OBE
SRV

® 3 B O e W N -
. . . . . . . .

¢) Emergency Condition:

Weight

Operating Pressure & Temperature
Hydraulie Transients

SSE

SRV

LOCA

S O o W e

2.0-14

Operation Pressure and Temperature

Relative Dynamic Displacement Loads

Project: 4266/4267
Revision 1
Date: 10-01-81
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2.11.4

d) Faultea Conditions:
Case 1.

1. Weight
2. Operating pressures & temperatures
3. Pipe Rupture and jet impingement loads

Case 2.

1. Process pipe maximum operating pressure applied in the annulus
between the pipe and the penetration sleeve.

Design Load Combinations

Load Combination Service Limit
a. Wb, + |oBe| + |R| Design
b. THLy, + (OBE’ cp PDZDISPL)* Normal and Upset
(Fxpansion Stresses)
¢. W+ P + THL + Normal and Upset
20 er;v i (Primary +
(UBE pisp PP DlSPL) + UDL Secondary Stresses)
where UDL is the envelope of:
" 2 2 2
A=  @BE®" + SRV Aps * TR
" 2 2 2
B= OQBE® + SRV aLL TR
d. W+ Po + EDL Emergency
where EDL is the envelope of:
.3 2 < o | 2
A+ ¢SS[: + SRV ADs ' CHUG"™ + TR
. . [ 2 .
B= {su + SRV®, o + TR® +CO_
= - A 2
C= J;bE + SRV®, |+ TR
TN
- dlecp? 2
D= VSbh + AP
2.0-15 SL-3876
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Load Combination Service Limit

Faulted

PO applied in the process pipe Faulted

and in the penetration annulus,
simultaneously
where:
AP = Annulus pressurization
Asymmetric chugging

Envelope of condensation oscillation, Levy definition com-

binations 1 and 2
Faulted loads
OBE Operating-Basis Earthquake

( } - ( y 1ding S >
)m‘l)lSPl, OBE building displacement

) - )~ » ISt > >
I “l)lSl’L Pool dynamic displacement

Design pressure
Operating pressure

All valve discharge - quencher definition enveloped with

asymmetric three-valve discharge

All-valve discharge - quencher definition enveloped with

asymmetric three-valve discharge

Safe Shutdown Earthquake

Envelope of all thermal expansion loads
Hydraulie transient loading

Weight Loading
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SUBMERGED STRUCTURES AND COMPONENTS

LOCA DRAG LOADS - GENERAL

Various phases of the LOCA event will cause fluid motion and create drag loads on
structures in the suppression pool. The loads are calculated in accordance with

NUREG-0487 as deseribed in Appendix C of the LSCS-DAR (Rev. 9).

Ve (le y
Vent Vle-urmb

'he LOCA water jet load is calculated for structures in the pool below the vent exit
using the modified NRC Acceptance Criteria described in Subsection 3.3.2.1 of LSCS
DAR (Rev. 9). This model predicts a transient jet with a sphere of fluid at its ieading
rdge. This moving sphere is assumed to create a flow field throughout the pool. Drag

loads result from the flow field and from impingement of the jet itself.

Charging Air Bubble

'he LOCA air bubble transient predicts the air bubble growth rate. The Method of
Images is used to predict the fluid velocity and acceleration at the location of the

structure. The duration of this load is from vent clearing until adjacent bubbles

touch.

L’m ?‘,).l Swell

The pool swell transient is predicted by MK-II-SWELL. The velocities and accelera-
tions are increased by 10% to meet the requirements of NUREG-0487. The decelera-
tion portion of the time history is expanded to give a peak pool swell elevation of
1.5 x Vent Submergence as required by NUREG-0487. The velocity and acceleration
are used to calculate drag loads on structures above the vent exit and below the peak
pool swell elevation (pool swell zone). Structures in the pool swell zone above the
initial pool surface are subject to impact loads. Impact loads are calculated using the
methods in DFFR (Rev. 3) and assessed for the methods recommended in NUREG-
0487. Because of the size and natural frequency range of the structures in the LSCS

suppression pool, the DFFR method provides the most conservative load. Only
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a small number of structures are located in the pool swell zone in order to minimize

the number of affected structures.

Fallback

After the pool swell peak elevation has been reached, the pool swell slug (thickness
equal to the vent submergence) falls back into the pool under the influence of gravity.
Structures in the pool swell zone are loaded by fluid moving at the predicted falling

| 24 -

veloeity and gravitational acceleration,

Condensation Oscillation

A foreing function to be applied at the vent exit is derived from the condensation
oscillation load specification for boundaries (see Subsection 2.1.4). Only the Vent
Exit component is used because the Vent Acoustic and Nondeterministic Components
are acoustic effects only and create pressure waves which do not cause significant

d structure loads.

t‘hugﬂn_n-b'
i'he chugging foreing function is derived from 4T test data. The Method of Images is
used to determine the effect of a group of chugging downcomers around the sub-
ged structure with worst case phasing. The resultant load is then reduced by
applying a probability multiplier (Figure 3.3-1, LSCS-DAR), in compliance with
NUREG-0487. The load is given as an amplitude applied to a damped sinusoid of 20-

30 hertz (GE supplied sample 4T traces are used).

SRV DRAG LOADS - GENERAL

SRV discharge creates drag loads from the water jet and from the oscillating air
bubble. Water jet loads are required to be calculated only within a eylindrical area
with a 5-foot radius concentrie with the quencher arms (NUREG-0487). No structures
in the LSCS pool are located within this zone. Oscillating air bubble loads use Method
of linages to determine veloeity and acceleration and calculate drag loads
incorporating the methods in Appendix C of the LSCS-DAR (Rev. 7). The T-quencher
loads for all the submerged structures listed in Subsections 3.3 through 3.9 are cal-

culated using the magnitude predicted by the DFFR quencher correlation using the
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S&L SRV analytical models and the Method of Images. Although all cases are con-
sidered, the all-valve and subsequent actuation cases are frequently the bounding
cases for SRV submerged structure loads.

3.2.1 All Valves

Submerged structure loads from multiple SRV actuation may be maximized when out-
of-phase SRV bubbles are on opposite sides of the structure. The all-valve case most
likely to give this result is the resonant sequential symmetric discharge (RSSD). The
RSSD case is deseribed in the LSCS-DAR, Revision 7.

3.2.2 ADS

The ADS case (seven valves) yields lower submerged structure loads than the RSSD
case because the discharge devices are evenly distributed around the pool and gen-
erally have less severe phasing.

3:8.3 Asymmetrie

The asymmetric submerged structure case is the subsequent actuation of one of the
two low setpoint valves with the initial actuation of an adjacent device.

3.2.4 Single Valve

The single valve actuation case is identical to the subsequent actuation case.

3.2.5 Single Valve - Subsequent A~tuation

The subsequent actuation T-quencher loads are calculated using the magnitude pre-
dicted by the DFFR quencher correlation for subsequent actuation and the method-
ology of the S&L SRV analytical models and the Method of Images. The DFFR
quencher correlation is assumed to account for all differences between first and
subsequent actuation (e.g., pool temperature, water leg, air mass).

3.2.6 Miscellaneous

Several additional load conditions have been addressed and are commented upon in
the following subsections.

3.0
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3.2.6.1 Multiple Valve - Subsequent Actuation

This condition is not applicable for LSCS because of Low-Low Setpoint Logie.

3.2.6.2 Subsequent Actuation During LOCA (SADL)

Assessments have been made of predictions of loads for *his case. SADL was found to
be bounded by other cases.

3.3 SUPPORT COLUMNS

Each load is calculated for the unique column which is most heavily loaded to
generate a bounding load for all columns. These bounding loads are then combined as
described in Subsection 3.3.3.

3-3.1 LOCA Drag Loads

3.3.1.1 Vent Clearing

The column is loaded only by drag loads induced by the LOCA water jet (Subsection
3.1.1). The column is not impacted by the jet.

3.3.1.2 Charging Air Bubble

The column is loaded by the net effect of the vents surrounding it. The resultant load
is that due to the asymmetries of the vent arrangement since the air bubbles grow
simultaneously (Subsection 3.1.2).

3.3.1.3 Condensation Osecillation

The condensation oscillation load (Subsection 3.1.5) is applied assuming symmetric,
in-phase loads from neighboring vents.

3.3.1.4 Chugging

The chugging load on support columns was calculated using a Monte Carlo technique.
The data base used for the chugging load was the 4T chug library supplied by General
Electrie. The resulting load was applied as a damped sinusoid. This method gives a
design basis which bounds the method described in Subsection 3.1.6.
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3.3.2 SRV Drag Loads

3.3.2.1 All Valves

All-valve SRV loads are calculated for the column subjected to the worst phasing
situation in the RSSD case (Subsection 3.2.1).

3.3.2.2 Single Valve - Subsequent Actuation

This load is caleulated for the column nearest a low setpoint valve (Subsection 3.2.5).

3.3.3 Design Load Combinations

Refer to Table Z.6-1.

3.3.4 Special Considerations

There are no cases which require special consideration.

3.4 DOWNCOMERS

3.4 LOCA Drag Loads

3.4.1.1 Vent Clearing
The LOCA Water Jet does not significantly load downcomers.

3.4.1.2 Charging Air Bubbles

Downcomers are loaded by adjacent vents, ignoring the bubble at the downcomer's
own exit, The vents are loaded by the asymmetries in the vent arrangement, since all
air bubbles grow simultaneously (Subsection 3.1.2).

3.4.1.3 Condensation Oscillation

Downcomers are loaded by adjacent vents, ignoring the condensation oscillation (CO)
event at the downcomer's own exit. Vents at the edges of the downcomer array will
be exposed to the highest CO loads because all CO events are considered symmetric
and in phase (Subsection 3.1.5).
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3.4.1.4 Chugging

Downcomers are loaded by drag loads and by a self-induced lateral load during chug-
ging. The drag load is calculated by assuming the worst-case distribution of chugging
at neighboring vents and adjusting the resulting load by the probability multiplier
{Subsection 3.1.6). The lateral load is calculated following NUREG-0487.

3.4.2 SRV Drag Loads

3.4.2.1 All Valves

All-valve SRV loads are calculated for the downcomer subjected to the worst phasing
situation in the RSSD case (Subsection 3.2.1).

3.4.2.2 Single Valve - Subsequent Actuation

This load is calculated for the downcomer nearest a low setpoint valve (Subsec-
tion 3.2.5).

3.4.3 Design Load Combinations

See Table 3.4-1 for these combinations.

3.44 Special Considerations

Includes consideration of fatigue loads on downcomers.

3.5 LOWER DOWNCOMER BRACING

3.5.1 LOCA Drag Loads

The downcomer bracing is loaded by drag because of the moving suppression pool
water in addition to loads transmitted by the downcomers.

3.5.1.1 Vent Clearing
LOCA water jet does rot significantly load downeomer bracing.
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3.5.1.2 Charging Air Bubble Load

Bracing loads are calculated assuming all bubbles are growing simultaneously (Subsee-

tion 3.1.2).

3.5.1.3 Pool Swell

Pool Swell exerts a vertical drag load on the bracing. Interference and blockage

effects are considered in conformance with NUREG-0487 (Subsection 3.1.3).

3.5.1.4 Fallback

l'he bracing is subjected to a downward drag load as the pool swell slug falls back to

its original position (Subsection 3.1.4).

3.5.1.5 Condensation Oscillation

Condensation oscillation results in a periodic primarily vertical load when the load

definition in Section 3.1.5 is applied.

3:9.1.0 ‘l‘i‘.ﬁ&ﬂﬂ

'he chugging load is applied as deseribed in Subsection 3.1.6.

3.5.2 SRV Drag Loads

3.5.2.1 All Valves

l'he downcomer bracing load is calculated for the segment of the bracing subjected to

the worst phasing situation in the RSSD case (Subsection 3.2.1).

3.5.2.2 Single Valve - Subsequent Actuation

This load is calculated on the sections of the bracing in the vicinity of the low

setpoint valves (Subsection 3.2.5).

Design Load Combinations

See Table 3.4-1.

3.5.4 Special Considerations

There are no cases which require special consideration.
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3.6 SRV LINES AND SUPPORTS

3.6.1 LOCA Drag Loads

3.6.1.1 Vent Clearing

SRV lines and supports are subject to drag loads from the induced flow field (Sub-

section 3.1.1).

3.6.1.2  Charging Air Bubble

The SRV lines and supports are loaded by neighboring vents with bubbles growing

simultaneously (Subsection 3.1.2).

3.6.1.3 Pool Swell

Impact and drag loads are calculated when applicable horizontal members in the pool
swell zone have been avoided if possible (Subsection 3.1.3).

3.6.1.4 Fallback

The SRV lines are not subject to fallback loads. However, the SRV line supports are
loaded by fallback (Subsection 3.1.4).

3.6.1.5 Condensation Oscillation

The SRV lines and supports are loaded by condensation oscillation (CO) from neigh-
boring downcomers. All CO events are considered symmetric and in phase (Subsec-
tion 3.1.5).

3.6.1.6 Chugging

SRV lines and supports are loaded by chugging from adjacent downcomers as de-
seribed in Subsection 3.1.6.

3.6.2 SRV Dﬂ Loads

3.6.2.1 All Valves
All-valve SRV loads are calculated for the SRV line and supports subjected to the
worst phasing situation in the RSSD case (Subsection 3.2.1).
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3.6.2.2 Single Valve - Subsequent Actuation

This load is calculated for the lines and supports associated with the low setpoint
valves (Subsection 3.2.5).

3.6.3 Design Load Combinations

The design stress combinations and applicable loadings for the MS-SRV lines are given
in Table 3.6-1A. The load combinations for the associated supports are given in
Table 3.6-1B. Where certain load combinations are bounded by another load com-
bination, only the bounding combination is considered. A brief description of the
loadings used is given in the Abbreviation/Definition portion of the tables, These
loadings are discussed further in the applicable sections of this document. The
method of load combination is delineated at the bottom of each table,

3.6.4 Special Considerations

Modifieations have been made to the wetwell piping systemns to increase their capa-
bility to sustain the applied loadings. Modifications to the piping include replacing
sections of pipe with heavier schedule pipe and rerouting the line when necessary.
Modifications to the support systems include both the addition and elimination of
restraints along with upgrading, when necessary, the load capacity of existing

restraints,

A specific example of the above is the replacements of the original MS-SRV discharge
line elbows with Schedule 160 elbows. In addition, lateral guides have been added to
the discharge line risers. The effects of the submerged structure loadings on the
guide components (rigid struts and clamps) are considered. The discharge lines have
been supported exclusively by rigid restraints,

The wetwell portions of the MS-SRV discharge lines will be assessed as to their ability
to meet ASME BPVC Section III Class 1 fatigue requirements. These lines are clas-
sified as Class 3 piping, and Class 1 requirements will be used only to evaluate the
fatigue capacity of the piping.
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AND SUPPORT BASES
i,(_)(.'f\' l)_[,_,g_ lv‘flﬁ‘_’}j
33.1. Vent Clearing

'he LOCA water jet load is calculated using the method described in Subsec-

tion 3.1.1.

Charging Air Bubble

Loads on the quencher are calculated assuming simultaneous growth of all bubbles

(Subsection 3.1.2).

Pool Swell

ers are not loaded by pool swell.

Condensation Oscillation

'he quencher is loaded by condensation events at nearby downcomers. Condensation

oscillation is assumed to be symmetrie and in phase at all vents (Subsection 3.1.5).

Chugging
'he quencher is loaded by chugging from adjacent downcomers. The method

deseribed in Subsection 3.1.6 is used to conservatively estimate the bounding load.

SRV Drag Loads
All Valves

I'he all-valve design load is the most severe loading experienced by any quencher

during the RSSD case (Subsection 3.2.1).

._\’mgklv Valve - Subsequent Actuation

Drag loads are calculated for both self-loading and loading of an adjacent quencher

during subsequent actuation of a low-setpoint SRV (Subsection 3.2.5).

3.0-10 SL-3876
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373 Other Loads (Thrust)

The quencher body and pedestal are subjected to downward thrust loads due to air and
water clearing of the SRV line. These loads are calculated by the Sargent & Lundy
(S&L) computer code SRVA. The quencher body, pedestal and arms are subjected to
thrust loads due to uneven air and water clearing.

3.7.4 Design Load Combinations

The design load combinations for the quencher are delineated in Table 3.7-1.

3.7.5 Special Considerations

The MS-SRV quenchers and support bases have been analyzed according to the prelim-
inary bounding load requirements given in S&L Design Specification DS-MS-02-LS,
Rev, 2, 5/2/79. The analyses of the quenchers were conducted by their manufacturer,
Sargent Industries-Airite Division, and the analyses results are presented in the
manufacturer's Technical Report R-8-1079000, Rev. A, 5/8/79.

Simplified quencher models have been included in the MS-SRV discharge line analyses;
this enables the effects of the interaction between the discharge lines and quenchers
to be evaluated. Quencher loads obtained from analyses and revised loading defini-
tions were compared to the loadings given in the S&L design specification to verify
that the quencher design loads remain conservative.

3.8 ECCS SUCTION STRAINERS AND SUPPORTS

3.8.1 LOCA Drag Loads

3.8.1.1 Vent Clearing

The 8-inch (RCIC) suction strainer is not close to the LOCA water jet path and is
exposed to only negligible drag loads. However, the 24-inch suction strainers (HPCS,
LPCS and RHR) are subject to water jet loads.

3.8.1.2 Charging Air Bubble

Charging air bubble loads are calculated assuming all bubbles grow simultaneously
(Subsection 3.1.2).
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3.8.1.3 Pool Swell

I'he 24-inch ECCS strainers are not loaded by pool swell due to their orientation in
the pool. Loads on the RCIC strainers were calculated as described in Section 3.1.3.
}.8.1.4 Fallback

'he 24-inch ECCS strainers are not subjected to fallback loads. Loads on the RCIC

strainer were calculated as deseribed in Section 3.1.4.

}.8.1.5 Condensation Oscillation

Strainers are loaded by assuming that nearby vents experience in-phase condensation

oscillation (Subsection 3.1.5).

3.8.1.6 ‘_‘,,'ﬂ‘l""”t'

Chugging loads are calculated in accordance with Subsection 3.1.5.

3.8.2.1 All Valves

All-valve SRV loads are calculated for the ECCS strainers and supports subjected to

the worst phasing situation in the RSSD case (Subsection 3.2.1).

3.8.2.2 Single Valve - Subsequent Actuation

I'his load is calculated for the strainer and supports nearest a low-setpoint SRV

(Subsection 3.2.5).

3.8.3 Design Load Combtinations

I'he design stress combinations and applicable loadings for the ECCS suction strainers
are given in Table 3.6-1A. The load combinations for the associated supports are
given in Table 3.6-1B. Where certain load combinations are bounded by another load
combination, only the bounding combination is considered. A brief description of the

loadings used is given in the Abbreviation/Definition portion of the tables.
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These loadings are discussed further in the applicable sections of this document. The
method of load combination is delineated at the bottom of each table,

3.8.4 Special Considerations

Modifications have been made to the ECCS suction strainer subsystems to increase
their capability to sustain the applied loadings, For instance, tic piping elbows were
repiaced with heavier wall elbows, and the original suction strainers were replaced
with reinforced strainers. The reinforced strainers have been analyzed according tc
the preliminary loading requirements given in Acton Environmental Testing Corp.
Report No, 14502, Date August 10, 1979, This design report was commissioned by the
strainer's manufacturer, Permutit Company, Inc.

Simplified strainer models have been included in the ECCS suction line analyses,
Strainer loads obtained from analyses and revised loading definitions were used to
reanalyze the strainers and verify their adcquacy.

3.9 MISCELLANEOUS WETWELL PIPING AND SUPPORTS

Piping Systems not included in the previous categories were assessed in a similar
manner as required by the geometry and location of the piping and supports.

3.9.1 LOCA Drag Loads

3.9.1.1 Vent Clearing

The LOCA water jet dces not impact any of this piping. Only miror inducec rag
loads are present. These loads will be calculated only for piping close to the LOCA

water jets,

3.9.1.2 Chagging Air Bubble

Loads are calculated assuming all air bubbles grow simultaneously (Subsection 3.1.2),

3.9.1.3 Pool Swell

Impact and drag loads are calculated when applicable. Horizontal pipe runs in the
pool swell zone have been avoided if possible (Subsection 3.1.3).
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3.9.1.4 Fallback

Horizontal pipe and structures in the pool swell zones are subject to fallback loads
(Subsection 3.1.4).

3.9.1.5 Condensation Oscillation

Condensation Osciliation loads are calculated using the load definition in Subsec-
tion 3.1.5.

2.9.1.6 Chugging
The method of application of the chugging load is deseribed in Subsection 3.1.6.

3.9.2 SRY Drag Loads

3.9.2.1 All Valves

For each pipe or structure, a calculation is made for the resultant load of the RSSD
case for the uniqus locacion of that pipe or structure (Subsection 3.2.1).

3.9.2.2 Single Valve - Subsequent Actuation

The load from a single valve actuation is calculated for each pipe or structure (Sub-

section 3.2.5).

3.8.3  Design Load Combinations

The design stress combinations and applicable loadings for the ECCS discharge lines
are given in Table 3.6-1A. The load combinations for the associated supports are
given in Table 3.6-1B. Where certain load combinations are bounded by another load
combination, only the bounding combination is considered. A brief description of the
loadings used is given in the Abbreviation/I efinition portion of the tables. The
loadings are discirsed further in the applicable sections of this document. The
method of load eombination is delineated at the bottom of each table.

The RTD temperature monitoring tubes have a minimal submergence in the pool and
the submerged structure loadings on these lines have been determined to be
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CECo: LSCS 1&2 SARGENT & LUNDY Project: 4266/4267
SRV/LOC’\ ENGINEERS Rev)ision l
Hydrodynamic l.oads Revised S Date: 10-01-81

Design-Basis Summary Report

negligible., These lines are supported according to the applicable design tables
gererated from the La Salle Small Piping Frocedure. I[n addition to the restraint
loads given in the small piping design tables, pool swell and fallback loadings are
considered for the affected restraints.

394 Speciai Considerations

Modifications have been made to the miscellaneous wetwell piping and supports to
increase their capability to sustain the applied loadings. Sections of various ECCS
discharge lines were replaced with heavier schedule piping. In addition, for some
lines the portion of discharge piping originally routed into the water was cut off. The
removal of this piping significantly reduces or eliminates the submerged structure
loadings on the balance of the routings. Modifications to the suf~ort systems include
both the addition and elimination of restraints along with upgrading, when necessary,
the load capacity of existing restraints.
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4.0 IMPLEMENTATION OF REVISIONS

4.1 SUMMARY OF CHANGES INCLUDED IN REVISION 1

Since the issuance of Revision 0 of this report in December 1979, numerous changes
to the original design basis SRV/LOCA hydrodynamic loads have occurred due to the
continued Mark II Owner's Group efforts and the NRC acceptance criteria issued by
NUREG-0487. Additional changes have bee: required in order to refine the loads and
present them in a format more suited to the needs of the various analytical and
design groups. The summary provided in this section documents those changes and
provides the basis for their incorporation into the LSCS design.

In addition to the technical changes, many changes of an editorial nature were also
required. Changes of this type will not be discussed herein, except to acknowledge
here the format change to agree with that of S&L QA Procedure GQ-3.11 and the
deletion of references to the CPM task list numbers. The format change was made to
ensure proper documentation of review and verify design control. The task list
numbers were deleted in order to reflect the fact that thea CPM networks are no
longer used on the project.

4.1.1 Revisions to Section 1.0

Reference to General Electric's concurrence with this report was deleted as a purpose
of the report. General Electric established their own design control documents and
would not accept this report for that purpose. All other changes were editorial.

selel Revisions to Section 2.0

a. For clarity, the deserigtion of the asymmetric load during vent clearing
was moved from Subsection 2.1.2 to Subsection 2.1.3. This change had
no impact on plant design, since the load was bounded by the design
pressure load on the containment walls.

b. Reference to the original design basis condensation oscillation load
defined in DFFR, Revision 3 was deleted from Subsection 2.1.4. The
Levy definition described in the remaining portion of Subsection 2.1.4 is
established as the only design-basis CO load for LSCS.
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Again, reference to the CO boundary load defined in DFFR, Revision 3
was deleted, as described in item (b), from Subsection 2.2.1. The
transmittal dates for the response spectra and anchor movements were
alse updated. In both cases, the besis of the updated loads remained the
same as that previously transmitted, and the only change was a format
clarification to the interfacing design organization. The design basis
was unchanged by this updated version, and no design changes resulted.

All reference to the rams head SRV loads has been deleted from Subsec-
tion 2.3. In this case, the LSCS desig: basis was changed from SRV
rams head to SRV KWU T-quencher. All necessary design changes and
analyses have been revised to reflect this revised cesign basis.

Reference to rams head loads and the associated transmittal dates of
response spectra and anchor movements has been deleted from Sub-
section 2.4. As discussed in item (d), the KWU load definition is the
LSCS final design basis.

References to annulus pressurization loads for an original shell model
and a modified shell model have been added to Subsection 2.5. In the
case of the original shell model, the references to the response spectra,
anchor movements and displacement time histories have been updated
to reflect a revised design basis from that originally established in
Revision 0 of this report. All design and analysis, except that utilizing
the modified shell model, has been updated to reflect this revised design
basis. This load forms the basis for the design of most of the large-bore
piping for LSCS.

The description and transmittal dates of the modified shell model
annulus pressurization loads have been added to the report. This load
was utilized in developing the support guidelines for the small-bore
piping and has been utilized in reconciling the installed condition of the
piping subsystems with their design-basis analysis.
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Both of these loads form the design basis for LSCS. It is a matter of
timing as to which particular load is utilized for a specific structure,
component, or subsystem. The original shell model load represents a
very conservative approach that had to be utilized in some cases
because of schedule demands. The modified shell model load represents
a more refined and lower-magnitude load that could be utilized for
design or reconciliation of those <iructures, components, or subsystems
that were finalized after the availability of this reduced load. Both are
acceptable design bases, and both have been utilized in various portions
of the LSCS design as the design basis.

Reference to inertia loads due to the self-weight excitatica of
structural steel under dynamic loading was added to Subsection 2.6.
Again, this is a revised design basis from that originally called out in
Revision 0 of the report, and all required design modifications and
analyses have been implemented.

Reference to the absolute method of combination of the CO load with
other dynamic piping loads has been deleted from Subsection 2.7.
NUREG-0487 acknowledged that the SRSS method of lcad combination
was acceptable for this dynamic load also. Therefore, the LSCS design
basis was revised to reflect this. Table 2.7-1 has also been revised to
reflect this change from absolute to SRSS methodology.

Reference to the absolute combination of the CO load has been deleted
from Subsection 2.8 for the same reasons outlined under item (h).

Subsection 2.11, which addresses piping penetration assemblies, was
added to the report. Subsection 2.10 on components did not meet the
specialized needs of the piping penetration assemblies. Therefore, this
subsection was added, and forms the design basis for these components
for LSCS. All design modifications and analyses have been done to
reflect this basis.
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4.1.3 Revisions to Section 3.0

a. References to the LSCS-DAR have been updated to address Revision 9
rather than Revision 7 referenced in Revision 0 of this report. These
DAR revisions have been made to reflect the revised design basis, such
as the adoption of the KWU T-Quencher load definition, and do not
change the basis from that outlined herein.

b. Section 3.2 has been revised to reflect the consideration of the subse-
quent actuation-during-LOCA loads. The assessment for these loads did
not change the LSCS design basis and is acknowledged herein for
information purposes only.

¢. Section 3.6 has been revised to reflect that the LOCA submerged struc-
ture loads do act on the SRV discharge lines and supports. This revised
design basis has been reflected in the plant design, and all required
plant modifications and analyses have been implemented.

d. Section 3.8 has been revised to reflect that the LOCA submerged struc-
ture loads do act on the 24-inch ECCS suction strainers. This revised
design basis has also been fully incorporated into the plant design and
analysis.

4.1.4 Revisions to Appendix A

Appendix A has been added. This appendix specifically identifies the load transmittal
dates, describes the interface inputs and outputs between the various analytical
organizations, and reflects the final design-basis information.

4.1.5 Revisions to Appendix B

Appendix B was deleted, since its original purpose of identifying bounded load
combinations was accomplished in the text of the report, instead of in the special
Appendix. Reference to Appendix B has also been deleted from the report.

4.2 ASSESSMENT FOR 4TCO TEST RESULTS

Subsequent to the adoption of the design basis described in this report, the Mark II
Owners' Group conducted a series of steam condensation tests in the 4T Test Facility

4.0-4 SL-3876



CECo: LSCS 1&2 SARGENT & LUNDY Project: 4266/4257
SRV/LOCA s i Revision 1
Hydrodynamic Loads Revised S— Date: 10-01-81

Design-Basis Summary Report

to confirm the adequacy of the CO load definition. The results of these tests
indicated that the CO and chugging loads appear to be somewhat different than the
LSCS design-basis steam condensation loads. Due to the difference between the
characteristics of the design basis and the observed data from the test, no direct load
comparison could be made. Therefore, a plant assessment was performed and
reported as Appendix H to the LSCS-DAR to ensure the adequacy of the LSCS design
for the 4TCO test condensation oscillation and chugging loads.

The results of this assessment clearly show that the steam condensation loads
observed in the 4TCO tests were less severe than the loads used in the LSCS design.
At each of the representative locations, the response spectrum with a load derived
from the 4TCO test results was less than the response spectrum used in the design of
the plant.

This result confirms that sufficient conservatism has been incorporated into the LSCS
design to accommodate load redefinition due to additional test results which may
become available. No additional analysis or design work is required to establish the
adequacy of the LSCS design for hydrodynamic loads.

4.3 ASSESSMENT FOR NUREG-0808

In a letter from D. G. Eisenhut to L. O. DelGeorge dated September 24, 1981, the
NRC transmitted NUREG-0808, "Mark II Containment Program Load Evaluation and
Acceptance Criteria."

This letter required that LSCS perform a confirmatory review for the condensation
oscillation, chugging load, suppression downcomer vent lateral load and drywell floor
reverse pressure load, as described in NUREG-0808. This confirmatory review is to
be completed and submitted to the NRC by September 24, 1982.

It is intended to address these revised loads in the same manner as the 4TCO Test
Loads were addressed (see Section 4.2). An assessment of these revised loads will be

made, and the results will oe reported to the NRC as an additional appendix to the
LSCS-DAR.

As stated for the 4TCO loads, it is the firm consensus that the LSCS design basis will
aguin be found to bound the loads specified in NUREG-0808, and that no additional
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analysis or design work beyond the assessment will be required to establish the ade-

quacy of the LSCS design.
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STRUCTURAL DESIGN LOAD COMBINATIONS

CECo
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DESIGN-BASIS SUMMARY REPORT DATE: 10-01-81

LOAI SINCLE
EQN CONT D [ F P T R E S P i R R Vv ADS ALL ASYM I. ACT I1I. ACT
0 0 ) 0 SS B A A A R
| Normal
w/o Temp 1.4 1.7 1.0 1.0 - - - - - - - - - 1.5 0 X X
2 Normal
w/Temy 1 1.3 ( 1.0 1.0 1.0 - - - - - - - 1.3 ) X X
y 7
i ; o g . . »
Se E 1 1.0 1.0 1.0 1.0 1.0 1.25 - - - - - - 1.25 0 X X x
m
. z 9
. ¢ rmal 1.0 1.0 1.0 - - - - - 1.25 - 1.0 1.0 - 25 X 0 X m
“a 1 1.0 1.0 - - - - - - 1.25 1 0 - 0 0 0 0 X X Ll -
: gz 2
5 Abnorma
m
Sev. Eav. 1.0 1.0 1.0 - - e~ Ll - 1.1 - 1.0 1.0 - o 0 X Smp
5a 3.0 1.0 1.0 - - - 1.1 - - 31 1.0 1.0 - 1.0 0 e 0 X X "E
6 Normal » Zz
Ex®. Env. 1.0 1.0 1.0 1.0 1.0 1.0 - 1.0 - - - - - 1.0 0 X X 0
<
7 Abnorral
Ext, Env. 1.0 1.0 1.0 - - - - 1.0 1.0 - 1.0 1.0 i.0 .0 X 0 X
fa 1.0 1.0 1.0 - - - - 1.0 - 1.0 1.0 1.0 1.0 1.0 0 0 0 X
LOAD DPESCRIPTION
D = Dead Loads Py = Operatiny "ressure Leoads Tp = Pipe Break Temperature Load
L = Live Loads SRV = Safety/Reiicf Vzlve Leads Ry = Pipe DBreak Temperature Reaction
F = Prestressing Loads Eg = Operatiny B2sis Fartihquak Lozds
To * Operating Temperature Loads Egg = Safe Sh.tdowm Farthquake P, = DBA LOCA Loads
0 = QOperating Pipe Reactions °E = SBA a TEA LOCA : T‘;.: = Reactions and Jet Forces Due to
ipe Break

9/8¢-1S
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it LOCA AND SRV DESIGN LOAD COMBINATIONS -

} "N
e s STRUCTURAL STEEL ELASTIC DESIGN PREAELT. i
SRV /LOCA HYDRODYNAMIC LOADS REVISED REVISION Y
DESIGN-BASIS SUMMARY REPORT DATE: w0-01-81
ASYM-
MET- DESICN
EQN e D L+ S P T, R, E, B, P, P, T, R, Ry SRVE* ADS ALL RICAL SINGLE STRESS
1 Normal AISC
w/o Temp 1,0 1.0 1,0 1,0 - - - - - - - - - 1,0 0 X X Allowable
2 Normal AISC
w/Temp 1.0 1,0 1,0 1,0 1,0 1,0 - - - - - - - 1.0 0 X X Allowsble
3 Normal AISC
Sev, Env, 1.0 1.0 - 1.0 1,0 1,0 1,0 - - - - - - 1.0 0 X X Allowable
- Abnormal 1,0 1.0 1.0 - - - - - 1,0 - 1.0 1.0 = 1,0 X 0 X 1.6 AISC
“a 1,0 1.0 1.0 - - - - - - 1,0 1,0 1.0 - 1,0 0 0 0 X Allowable
S .95 Py 0
»
5 Abnormal - 3
Sev. Env, 1.0 1.0 - - - - 1,0 = 1.0 1.0 1,0 - 1,0 X 0 X 1.6 AISC b 4 s
Sa 1,0 1.0 - - - - 1,0 - 1.0 1.0 1,0 - 1.0 0 0 0 X Allowable o0 z
S .95 Py g=
2 z
- 6 Normal 1,6 AISC om@
E Ext, Env, 1.0 1,0 - 3.9 2,0 50 & ABow e | ow.o o wml w00 0 X X Allowable O°m .
\ S .95 Py Ry c
? Abnormal 1.6 AISC v
Ext, Env, 1,0 1.0 - - - - - 1.0 1,0 - 1,0 1,0 1,0 1.0 X 0 X Allowable <
Ta 1.0 1.0 - - - - - 1,0 = 1.0 1,0 1,0 1,0 1,0 0 0 0 | 4 L5y
LOAD DESCRIPTION
D - Dead Loads !SS - Safe Shutdown Earthquake
L - Live Loads P - SBA and IBA LOCA Loads
S = Stability Loads 1'A = Pipe Break Temperature Load
P = Operating Pressure Differential R = Pipe Break Temperature Reactions
(4] A
Load Loads
Ty * Operating Temperature Loads l’A = DBA LOCA Loads
= Reactions and Jet Forces Due to
RO Operating Pipe Reactions "ll Pipe Break
Wy 0 Operating Pressure Loads b = Only One SRV Should be Combined
at One Time U -
SRV = Safety/Relief Valve Loads >
RO - Operating Basis Earthquake g E
* - Varies in Magnitude and Intensity ; :
NOTE: In loading Combinations 2 and 3, the design stress is 1.5 AISC Allowable when TO is considered. ?\
~N



LOCA AND SRV DESIGN LOAD COMBINATIONS -
REINFORCED CONCRETE STRUCTURES OTHER THAN CONTAINMENT

CEC

ISCS14&2 PROJECT: 4266 4267
SEVALOCA HYDRODYNAMIC LOADS REVISED REVISION 1
DESIGN-BASIS SUMMARY REPOR] DATE: 10-01-8°
ASYM-
LOAD MET- DESI1GN
EON OND D L* . Po T, R £, Ess Py P, Ty R, Ry SRV#*  ADS ALl RICAL SINGLE STRENGTH
1 Normal
w/o Temyg 1.4 1.7 1. 1. - - - - - - - - - 1.5 X X ACT 318.71
Normal
w/Temp 1.4 1.3 s 1. 1.0 1, - - - - - - - 1.3 X X ACI 318.71
3 Normal
Sev, Env, 1.0 1.0 1. 1,0 1,0 1,25 - - - - - - 1.2 ( X X ACT 315-71 n
»
“ Abnormal 1.0 1.1 1,0 - - - - - 1,23 = 1. - 1.3% X 0 X Yield Limit - pi
4a 1. 1.0 1.0 - = e s = = 12510 1,0 - 1, ( X z @
m
0
5 Abnormal I 9 z
Sev. Bav. 1.0 1. 1. . AT O "y $.0 1.6 = - 3.3 N 0 X Yield Limit gz ™
Sa 1. 1.0 1 . o w BB e e 23 %0 1.0 = 1.0 0 0 0 X 2m@
Om -
6 Normal -4,
Ext, Env, 1.1 1.( 1.0 1.0 1.0 = 1.0 = - - - - 1,0 0 X X ACI 318.71 ) z
Abnormal 3
Ext, Env, 1.f 1, 1.¢ - - - - 1.0 o - ol 1.0 1,0 1.0 X 0 X Yield Limit
Ta 1.0 1.0 1.0 - - - - 1.0 - 1.0 1,0 1. 1,0 1,0 0 0 C X
LOAD DESCRIPTION
D = Dead Loads ES\‘ = Safe Shutdown Earthquake
- Live Loads Py = SBA and IBA LOCA Loads
F - Prestressing Loads T‘ - Pipe Break Temperature Load
Py = Normal Operating Pressure Ra = Pipe Break Temperature Reactions
Differential Load Loads
To - Operating Temperature lLoads Pa - DBA LOCA Loads
RO B Operating Pi{pe Reactions Ry - Reactions and Jet Forces Due to
Pipe Break
* - Varies in Magnitude and Intensity
SRV = Safety/Relief Valve Loads b = Only One SRV Load should be

Combined at Opne Time
Ey - Operating Basis Earthquake
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SERVICE LEVEL

1. N+ (0BE? + SRV, .co2+ TRH)!? B (UPSET)
2. N+ (0BE® + TR? ¢ SRV, o2+ CO by )Y? C (EMERGENCY)*
3. N+ (sSE® + TR® + SRV, o2+ CO pue D2 C (EMERGENCY)*®
4. N+ (0BE® + TR + SRV, (o o 2 + CO oy o2)Y? C (EMERGENCY)*®
5. N+ (sSE? + TR? ¢ SRV, o o 2 + CO gy o)'/2 C (EMERGENCY)**
6. N+ (0BE® + TR + SRV, o\ o 2 + CHUG)!/? C (EMERGENCY)**
7. N+ (ssE? « TR? + SRV, po/uev? |, cyua?)l/? C (EMERGENCY)**
8. N + (sse’+ ap)1/? C (EMERGENCY)**

where:

N = Normal Loads

OBE = Operating Basis Earthquake

SSE = Safe Shutdown Earthquake

SRVALL /ASY © Envgloge of All and Asymmetric Valve Discharges - Quencher

Definition

SRVADS/ASY = ADS Valves Discharging - Same Envelope as SRVALL/ASY

TR = Hydraulic Transient Load Where Applicable

CO gyy-1 = Condensation Oscillation, Levy Definition Combination 1 .80

(VE+0.2VA+RND)

* These combinations may be obtained by either a response spectrum analysis of each
load followed by the combination of the results or by using a single response
spectrum combined from the response spectra for the individual loads.

**Faulted service level limits shall apply for determining the allowable stress in the
piping for systems not required to meet the functional ecapability criteria

(nonessential) and for support design of all systems.
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CO_gvy-2 = Condensation Osciliation, Levy Definition Combination 2 .80
(0.1VE+VA+0.7RND)

CHUG = Asymmetric Chugging

AP = Annulus Pressurization

SRVALL /SIN = Envelope of One and All Valve Discharge - Quencher Defini-

tion
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BOUNDED LOAD COMBINATIONS

N + (OBE® + SRV, & \ou2+ tR?)Y/2
N + (0BEZ + TR%)!/?

N + (SSE + TR%)!/2

N

N + (ssE? + TR? + CO_pyy )2

N + (SSE® + SRV, agu? TR)1/2

SERVICE

LEVEL

C

B

TABLE 2.7-2
SL-3876

PROJECT: 42664267
REVISION 1
DATE: 10-07-81

BOUNDED BY LOAD
COMBINATIONS NO.
(TABLE 2.7-1)

1



SARGENT & LUNDY -
ENGINEERS TABLE 2.7-3

HICAG SL-3876

DAMPING VALUES FOR PIPING ANALYSIS

PROIFCT 4266/4267
WA MYDRODYNAMIKC OADS REVISED REVISION Y
GON-BASIES SUMMARY REPORT DATE: 10-01-81

NSSS (3) BALANCE OF PLANT
DAMPING VALUE DAMPING VALUE

OBE 1/2% 1/2%

SSE 1% e

S (4) (1)
SRV ALL/ASY b

. (4)
SRY ADs/AsY 1,3%

{

COLEVY-1, COLEVY-2
CHUGGING
ANNULUS PRESSURIZATION

SRY A LL/SIN

Footnotes: Damping values for Service Level B (Upset) and C (Emergency)
respectively.

When Response Spectra Loading rather than Time Histories are
used.

Reference G.E. Design Report 22A7429, "Main Steam Piping
and Equipment Loads."

For 12-inch NPS and smaller piping, 1% damping is used. For
piping larger than 12-inch, 2% damping is used.
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it SL-3876

PIPING PENETRATION ASSEMBLIES
ALLOWABLE STRESS

PROJECT . 4266/4267
SRV /LOCA HYDRODYNAMIC LOADS REVISED REVISION
DESIGN-BASIS SUMMARY REPORT DATE: 10-01-81

Ay

ALLOWABLE STRESS VALUES FOR EACH LOADING CONDITION (NnoTE 1)

STRESS NORMAL DES16Y %MEQGE gv FAULTED
CATEGORY AND UPSET (NOTE 3) NOTE (NOTES 3 & Q)=4

The larger The larger of

0.78,, or

GENERAL
MEMBRANE

ES

The larger The larger of

(Note o 3¢ . l.OSSu.

MEMBRANE

ARY

The larger The larger of

(Note 2) Sa of 1.8S 1.058,» or

m* J

B{ “:‘ iNrt

+

'r Sm, Sy, and Sy shall be temp-
e-dependent and taken from Section
bles, as follows: Sy from Tables

Sy from Tables I-3.0; Design

Intensity values from tables I-1

1 N = S .
r i . \ 1 ¢ ippil abl¢

are no specific limits estatlished
Primary stresses that result from
onditions.

Fmergency and Faulted Conditions
require Secondary and Peak stress
tion.
cified stress limits for Faulted
yns are applicable for System in-

ind Component elastic evaluation.
mbination with all Primary and
ry stresses for calculating alter-

stresses (for Fatipue evaluation).

<
-
.




LOCA AND SRV DESIGN LOAD COMBINATIONS -
DOWNCOMERS AND DOWNCOMER BRACING

CiICo
ISCS 142 PROJECT 4266 4267
SEVAOCA HYDRODYNAMIC LOADS REVISED REVISION
DESION-BASIS SUMMARY REPORT DATE: 10-01-81
) OAD CONT . g i P T R SRV#* DS 1 . . ESICGN RES
EQN LOAD COND D L Po TO RO FO ES‘S Pa A A PA ® RV ADS ALL ASYM 1I. ACT I1. ACT DESI STRESS
1 Normal
w/o Temp 1.0 1.0 1.0 1.0 - - - - - - - - - 1.0 0 X X Operating
. " : n
- NOrmal )
w/Temp 1.0 1.0 1.0 1.0 1.0 1.0 - - - - - - - 1.0 0 X X Operating 2
m
2l e z 0
) Normal m
Sev. Env. 1.0 1.0 - 1.0 1.0 1.0 1.0 - - - - - - 1.0 0 X X Upset QO 2z
=7 -
4 Abnormal 1.0 1.0 1.0 - - - - - 1.0 - 1.0 1.0 - 1.0 X 0 X Emergency Sz
4a 1.0 1.0 1.0 - - - - - - 1.0 1.0 0 - 1.0 0o o 0 X X g:“ft‘
r
S Abnormal 3 Cc
Sev. Eav. 1.0 1.0 =~ - - - 1.0 - 1.0 - 1.0 1.0 - 1.0 X 0 X @2
Sa 1.0 1.0 - - - - 1.0 - - 1.0 1.0 1.0 - 1.0 0 0 0 X X Emergency w)
<
6 Normal
Ext. Env. 1.0 1.0 - 1.0 1.0 1.0 - 1.0 - - - - - 1.0 0 X X Emergency
? Abnormal
Ext. Env. 1.0 1.0 - - - - - 1.0 1.0 - 1.0 1.0 1.0 1.0 N 0 X Emergency
Ta 1.0 1.0 - - - - - 1.0 - 1.0 1.0 1.0 1.0 1.0 0 0 0 X X
LOAD _i)_!-'}'_t RIPTION
I y = Operating Temperature Load:
D = Dead loads A Tp = Pipe Break Temperature Load
L = Live Loads SRV = Safety/Relief Valve loads Ry = Pipe Break Temperature Reactions
S = Stability Loads Eg = Opecrating Basis Earthquake Loads
Py = Operating Pressure Differential * = Varies in Magaitud: and Intensity Py, = DBA LOCA Loads
Load ss * Safe Shutdc Earthquake Rg = Reactions and Jet Forces Due to
Rop = ratir Pipe Reactions Pg = SEBA and !BA LA Load Pipe Break
** = Only One SRV Should be Combined
’ T r

! ¢

9/8¢-1S
L-¥'¢ 318V1
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SRV LOCA HYDRODYNAMIC LOADS REVISED

DESICN-BASIS SUMMARY REPOR T

TABLE 3614
SL- 3876

PROMCT ne o8/
WEVISHON Y
DATE wor-a

LOAD toans! 1) SERVICE
COMBINATION ™ i) SRV 0BE ssg(?) PSF o 4 cuve LEVEL APPLICABLE Cobe kg, (%)
1 (Normal) EqQ. »
2 X X X (Upser) Eqe.
3 X X X (Emergency) Eq. *
4 X X x : (Emrgu\:y!lm Eq. ¥
5 X X X X l!mr‘cncy)((‘) by,
6 X X X X (Emergency)' ® Eq. *
? X N/A kq. 10'?)
- X N/A Eq. L1
Combination
Method + * - - - = - *

LIMITING STRESS COMBINATIONS FOR
WETWELL PIPING AND PIPING COMPONENTS
CONSIDERING HYDRODYNAMIC LOADS




TABLE S o8

SL-3876
(o
IMSs182 PROMCT e o
SEV LOCA MYDROODYNAMIC | OADS REVISED REVION Y
DN BASES SUMMARY REPORT DATr worsy
‘1)
LOAD . LOALS 5 (4) SERVICE
COMBINATION ™'® W m'e) SRV OBt . PSF co CHUG LEVEL
1 X X X X X E (Upset)
2 X X X X X C (Emergency)
3 X X X X X ¢ (emergency) ‘€’
e )
" X X X X X X ¢ (Emergency)'®
. )
5 X X X X X X ¢ (Emergency)'®
Combination
Method + * . - " - v . .

LIMITING LOAD COMBINATIONS FOR WETWELL
PIPING SUPPORTS CONSIDERING
HYDRODYNAMIC LOADS

1[“&” |
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ISCS14&2 PROJECT: 4266/4267
SRV/LOCA HYDRODYNAMIC LOADS REVISED REVISION 1
DESIGN-ZASIS SUMMARY REPORT DATE: 10-01-81

TABLES 3.6-1A & B (Cont'd)

ABBREVIATION DEFINITION (Applicable to Tables
3.6 - 1A & 1B)

TH Thermal Expansion Loads

P Pressure

W Welght

TR Hydraulic Transient Loads

SRV Main Steam safety relief valve discharge
loads, KWU quencher load definition.
Building response consists of the envelope
of response spectra for all valve and
asymmetric valve actuation cases. Submerged
structure loads consist of the bounding load
case for single valve subsequent actuation
(SVSA) and all-valve resonant sequential
symmetric discharge (RSSD) Building response
and submerged structure reactions are added
together via SRSS.

OBE Operating Baslis Earthquake: Building Response
SSE Safe Shutdown Earthquake: Building Response

PSF Pool Swell or Fallback Loadings. The load
combination includes the governing reactions
from pool swell impact and drag loadings or
pool fallback drag loadings.

CoO Condensation Oscillation Loads. Building response
consists of the envelope of response spectra

derived from COLEVY-I and COLEVY-Z load com-

binations. Submerged structure loads consist of
bounding loads resulting from the vent exit
component of CO. Building response and submerged
structure reactions are added together via SRSS.

CHUG Chugging Loads. Building response consists of
response spectra for asymmetric chugging.
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QUENCHER DESIGN LOAD COMBINATIONS

CiCo
ISCS14&2 PROJECT. 4266 4267
SRVAOCA HYDRODYNAMIC LOADS REVISED REVISION 1
DESIGN-BASIS SUMMARY REPORT DATE: 10-01-81
. LOAD COMBINATION AND ACCEPTANCE CRITERIA
NORMAL UPSET | EMLRCENCY , FAULTLY
]
| EEEEET R
Velght + Thermal X o R K X1 X BEjELR '
Sefsmic = O2F . i x| x| x
Seismic - 5L r|x! x x| x| x| x 3
am B e kS = ofSET S === —_— 2*—— -——$ —
Internal Pressure X X X X| x| X XiX| X R X J x
T
Water Clearing X i 2 } { \ i X
o | Mr Clearing X X L X X| X i X
n
3 Seli I-posed Drag X ¥ X 2 X »
=~ W, P — 4 ’
3 Multiple Multiple - ! =
= Bt D X X X | § X (A
« S8V Draa r4 =~
o s - | h 20
Aﬂ:"”“‘:“ ¥ X . 1] X l ' b x !—z
Condensation il | ] i 0 -
————— — - v T ] ] > z ’
Incrcia Loads X X o X! X [ i X | X | em
b 1 1 TG A2, . sl Om
Chueglng Drag = SBA | x| x| x i x-1f x-1p1 2 C
— —— 0
Condensation ! ! x-1{ x-1 le-1 X
Oscillation Drag = [BA 14 g
2 | devncemer Jet ' | :
;!.'1'.:-.'.I i - i
- ; . ' = ‘ - |
< | Charging *ir Budble ¥, X
¥ | Prag - 0%A S
T | tecrtia - sea x| x| x X-3{ X-3{x-3
Inertia - [BA X-3| ¥=31x-13
Ineriia - DBA S —— --_'l_.j’(‘_ _— 1
- Teanatent 4 X x| x| ° X! X £l x !
2 ]
A Intermittent " =
= ! Condensation X X 7 X l X
NOTES: . Use SBA, IBA, whichever governs.

Use SBA inertia or IBA inertia, whichever governs.
IBA Intermediate Break Accident.
. DBA Design Basis Accident.

BWN -
94815
L-'€ 318VL
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SEV LOCA MYDRODYNAMKC LOADS REVISED
DASILN-BASIS SUMMARY REFORT

Ies.g Basie Input Imte Output Imta NRC Accejtance
Respono.tie Report Dooumentation locumenta lon Criteris
STHOCT/SES 2.1.1 Boundary LCA Water PR, Rev, 2 Not required since load NURBC-OLB7, Section
Jat is not bounding. Mo 111.8.2 (Acceptatle)
interface output.
STRUCT/SES 2.1.2 Boundary Charg.rg VR, Rev. 2 Mot required since load NURBG-OLAT, Sec.
Alr Bubble is not bounding. No I11.8.3.a.1 and Supp.
interface output. Sec. 11.40.%
MECH/MSLD to
STRUCT/SES 2.1.3 Boundary Pool Swell Memo dated 10-20.78 from Bot required since load NURBG-OLBT, Sec.
Wall Preseurs W, Choudhury to K. Cheboud is not bounding. No I21.B. %%
interface cutput, {Acceptatie]
MECH/NSLD 2.1.3 Drywell Uplire Memo dated 03«14-79% NURBG-(L87,
to Floor from 8. Yasein to No Sec. 171.8.3.4.2
STRUCT/SES K. Chebout interfece cutlput required; (Acceptable
SES performs final
analysis.
STRUCT/SAD 2.1.4 Boundary Condensat ion IFFR, Rev. 1 Hesponse Spectre-Mem:o NUREG-OLHT,
to Oscillation CHEARE letter to dated 01-31-80 from Supplesent 0
STHUCT/SDD J. Avel, 10-25-7%, and D. €. Gupta/V. Kumar to (Accaptable)
MECH/EMD R. M. Crawford letter E. R. Weaver
MECH, OQD to J. M, Healtzer, Anchor dlsplacementes-
1-14-19 Memo dated 12-03-79 from
D. C. Gupta/V. Kumar
to E. R. Weaver
STRUC/SAD to
STRUCT/SPE 2.1.4 Boundary [ fon Memo dated 02-01-80 fros Unwidened .esponee spectra  NUREG-OLHT,
to Oscillation D. C. Gupte/V. Kuser tranamitted by letter Supplement 2
Gk to R. Srinivasen dated 02-28-80 from (Acceptable)

E. R. Weaver to H. K. Peffer

TABLE A

REVISION 1
DATE wor e

i

Bounded by conteinment design
preesirs load of LS peig.

Bounded by contalinment design
pressure load of LS pelg.

Bounded by containgent des.gn
pressure load of LS peig.

Bounded by drywell floor
wssessment of 4 peld upward
acting pressure.

LEVY /CREARE :unu werslon

SL-3876
PACE TV OF 2
e
LOCA BOUNDARY LOADS

 SARGENT S LUNDY |
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SEV LOCA MYDRODYNAMIC LOADS REVISED
ODESICN-BASES SUMMARY RiPORT

Responsible
Bept./Biv.

STRUCT/SES
to
STRUCT/SDD
MECH/EMD

MECH/CQD

STRUCT/SES

STRUCT/SPE
to

Input Dats
Documpentation

GE application
sescrandus, Ob-ll-T6

Respotse Spectra-
Memo from K. Cheboub/

E. R, Weaver, et.al.,
dated O4-12-78

ATH (Vertical)-Mesc

fros K. Cheboub/

J. Carrasco to B. K. weaver
dated 02-25-50,

ATH (Hor!zontal)-Mesc

from B, Henley to

£. R, Weaver dated
Ole~11-80.

Output Deta
Documentation

SLructure dosd Type  Reference Pocupent  Refegence focypent __ Jeference/Statys Somments

Responee Spectra-Meso

from B. Cheboub/R. Marshalla
to K. R. Weaver, et.al.,
dated OL-12-78.

Anchor Movements-Memo from
J. Carrasco to 8. D, Killian
and D. B, Oleon, dated
11-05-79.

Acceleration Timse Histories
(ATH)-Memo from B. Henley to
D. B. Olson dated 10-23-79.

Response Spectra-letter from
V. Heklaltis to H. R, Peffer
dated OL-20-78,

ATH (Vertical)-lLetter from
E. K. Weaver to H. R. Peffer
dated 02-26-80.

ATH (Horizontal j-letter from
E. R, Weaver to H., R. Peffer
dated OL-11-80.

PROMCT 4 o
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SRYAOCA HYDRODYNAMIC (GADS REVISED
DRSO BANS SUMMARY REPORT

Des g Baain
Responsitie Report
Begt./bav.  Beferesce
MECH,'NSLD 3.4.1.2 Lae Crarg)
to Air
ITRUCT/SES Bubble
to
MECE/ WD
MECH/NSLD ka3 Doy Cond, ion
to Oscillation
STRUCT/SES
to
MECH, WD
MECE NSLD 3410 Downcumer Chiugg 't @,
to
STRUCT/SEE
to
MECH, B
MECH/NELD 3.5.1.1 Lownc omer LOCA water
to Bracing and Jot
STRUCT/SES - Guaaet
Flates
MECH /NSLD 3.5.1.2 Donwcoser Crarging
to Bracing and Air
STRUCT/SKS Guasset Bubtie
Flates
MECH/NSLD 3.5.1.3 Townc omer Pool
to Bracing end Swell
STHUCT/SES Gusset
Plates
MECH/NSLD 3.5.).4 Downcomer Fallback
to Bracing and
FTRUCT/SES Gusset
Plates

Input Dmte
Docusentation

XT-0181-002, Rev. 1 with

senc from B. Obernsel o

R. Chebout deted OB-]3.4].

XT7-0181-002, Rev, 1 with

semc from B, Obermsel to

K. Cheboub dated 08.13-81.

X7-0181-002, Rev. 1,
with seeo from

B. Obar=- -

" .oeboub, dated
08-13-81.

XT-1179-002, Rev. 2,
with memo frow
B. Obersnel to

T=1179-002, Rev. 2,

K.
O8-14-81.

WT-1179-002, Rev. 2,
with semc from
5. Obersnel to

Output Dmta
Documenteton

Memo from B, Henley to
D. E. Cleon dated
06-26-B0 (input for
fatigus anaiyeis)

Mewo from B, Henley to
L. E. Qleon dated
06-26-80 (imput for
fatigue analysis)

Men: from B. Henley
to D. E. Olson dated
06-26-80. (Input for
fatigue analysin)

No interface output
required; see comments

No interface output
required. SES performs
final analymie.

No interface output
required. S&5 performs
final analysis.

No interfece ocutput
required. SES performe
final analysis.

MR Acceprance
Criteris

TABLE A 2
SL-3876
PAGE 208 W

PROSECT wme o
REVISION 1
DATE wor s

_Lommects

SUBNG-OLAT, Sec.
II1.5.2.8 and Bupp. 1
Sec. 11.0.2
(Acceptable )

PUREC-0LAT, Sec.
$11.0.3
(Acceplable)

111.39.3
(Acceptable)

NUREG~0LB7, Sec.
I11.0.1.a and Supp. 1
Sec. 1I1.C.1

NURRG- 37, Sec.
II1.D.2.8 @nd Supp. 1
Sec. I1.C.2

NURBC-(487, Sec.
IIT.B.% snd Supp. 1
Sec. 11 5.2
(Acceptabie)

NURBG-OLBT, Sec.
I11.D.2.a
(Acceptable)

Load time history is reparted
for ssch downccmer in two
sectore.

Tial Spec. #2 load definition.
Reported are loads on each
dowmoomer in two sectors.

Loads on ind vidual down-
COBErs are generated e that
the sector loade (redisl
and gential comp
resuitant ) are maximised.
Self-induced lateral load is
not reported.

loads found ineignificant
and were not reported.

Nethodology of Celculation
No. X7-1075-01, Rev. S
wvas used.

Methodology of Calculation
No. XT7-1075-001, Rev. S was
used.
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SRV AOCA HYDRODYS AMIC LOADS REVISED
DESICN-BASIS “UAMMARY REPORT

Tes.gr. Bas.s Input Dmte
Iunt’nblc Beport Documertation
Beference  Structure  Load Type 1
“BCH, 'NSLD 3.5.1.5 Do T ¢ tion X7-1179-002, Rev. 2,
to Bracing and Osciliation with sesc fros
ITRULY/SES Guane : B, Obersnel to
Plates R. Cheboud dated
08-1L-81.
MECH/NSLD 3.5.1.6 Downeomer LR e T-1179-002, Bwy. 2,
to Bracing and with seso from
STRUCT/SES Guaset 8. Obersnel to
Plates R. Cheboub dated
08-14-81.
MECH/N5LD j.6.1.1 SBV Lines LOCA Water X7-1078-00k, Rev. O,
o Jat with peno from
Lo B. Obersnel o
D. E. Oleon, dated
12-18-80.
MECR/NSLD 3.6.1.2 a4V Lines Charging KT-1078-004, Rev. 0,
to Air with semo from
MECH,/BMD Bubble B. Obersnel to
D. E. Oleon, dated
12-18-80,
MECH/NSLD 3.6.1.3 SRV Lines Pool X7-1075-001, Rev. &,
to Swell with semo from
MECH. 2D B. Obersnel to
R. Cheboub and
D. B. Olson, dated
10-09-81.
MECH/NSLD 3.6.1.4 SRV Lines Pallback ¥IT-1075-001, Rev. 6,
to with sewmo from
MECH/EMD B. Obersnel to

R. Cheboub and
D. E. Olson, dated
10-09-81.

Output Deta
Documentation
nt

No interface utput
required; SEE performs
final analysis.

No interface cutput
req.ired; S& perforus
fine. analyjsia

Ko interface cutput
required; EMD perfores
frnal analyeis.

¢ interface cutput
required; EMD performe
final anaiyeis.

No interfece output
required; "MD performe
final analywis.

Ko interfece output
required; BMD performe
final analysis.

PRONCT 86 4%

REVISION Y

DAt W e
RRC Acceptance

Criter.a L
/Stuces

NURBG-04R7 | Sec,
I11.0.3
(Acceptable)

Trial Spec, #90

NUREG-OLET, Sec.
I11.0.3
(Acceptatie)

Interis o 4
losd wetiod logy

NURBG-OLA7, Sec.

IT1.D. 0.8 and Supp, 1,
Sec. 11.C.1
(Acowprable)

MURBG-0LB7, Sec.
Sec¢. 11.C.2
(Acceptavle)

NURBG-0LA7, Sec.

(Acceptable)

NURBG-OLA?, Sec.
I11.D.2.a
(Acceptable)




T

Repor

Referssce 25

3.6.1.5 SEV Lines

3.6.1.6 SN Lines

3.6.1.1 SRV Lire
Supports

Condenaat : on
Cecillation

Inpet Bmta
Do umentat o on
1

XT-10T8-004, Rev. ©,
w.th seno from

B. Overunel to

D. B, Olson, dsted
12-18-80.

ET-2079-000, Bew. O,
with semc from

0. Oberanel o

D. E. Olson dated
12-13-80; corvected
page § tranesitted by
32-19-81 semc.

HT-1080-001, Rev. 1,
with sssc from

B. Oberenel to

D. B, Olsor dated
O5=0lu-81

XT-1080-001, Rev. 1,

TARE A2
SL-wre
PAGEAOF W

LI
Dant wnne
B Acoeprance
Criveria
—Coapenly
SUREC-OLST, Sec. Trial Spec. &
113.8.3
(&ccwptatle)
. Interin hugging ioed
Sec. ux.b.g Safizition. Boundinge
Loads were calouisted for
NUHEG LA, Sec



e
IS8
SV AOCA SYORGOYSAMK 1 OADS BEVISID
A BASIS SUNAMAR Y REP |

Desia Basie
Respoca:tie Repart
CE B
MECH WELD 3.6.1.% SV Line Condensat on
to Supporte Oeciliation
MECE 0
MECH/WSLD 3.6.1.6 WV Line Chugs g
to Supports
LSl
MECH/WSLD 3.7.1. Quencrer WA water
to Jot
L= % 3
MECHNSLD 3.7.1.2 Suenc ey Charging
to Air
MRCH/ DD Bubble
MECH/NSLD 3L1a.6 « Cand, iom
to Oscillation
MECH W

X7-N80-0G1, Nev. 1,
with mesc from

B, Oberenel to

D. K. Olwon sated
050481,

XT-1078.004, Rev. o,
with seso fros

B, Oberenel to

D. E. Olson dated
12-18-80.,

XT-1078-004, Bev. O
with meso from

B, Overenel to

D. E. Oleon dated
12-18-80,

aaiymis.
o interface v
Tequired; DD o forme
Tinal o

PO e
Dalt war e

Wethodoiogy of smlculation
. XT-1075-001, Bew. s
) s amed.

WUREG— Wt Trial Spec. 9
Sec. 111.0.3
{Accwptatle

SURBG- 8 Interis Chugging Load
Sec, m.a.; Definttion.
(Accepratie

SRS, e
I11.8.1.8 and Sepp. 1,
Sec. I1.C.4
(Mccepratie)

NUREG-OLE 7, Sec.
ITE.D.2.8 and Supp. 1,
Sec. I1.0.2
(Accaprabie)

v Sec.
111.0.)
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MY O A HYDRODYNAMIC LOADS REVISED
D SN BAYS SUMMARY REPORT

Des g Bas.:

Bes;ometle Report

MECH, NSLD 3.7.0.5
tw

MECH, O

MECH, NSLD 3.1.3
te

MECH/ B

MECH/NSLD 8.1
to

MECH/ 8D

to

MECH /O

MECH, NSLD 3.8.1.2
to

MECH WO

to

MECHOQl

MECH,'NSLD 3.8.1.3
w

MECH,BMD

w

MECH,/OQD

Suction
Strainers

Suction

P

R

Uneven Air
& Water
Clearing

water
Jetr

Poul Swell

Inpst Inta
Dicusentat.or

71078004, Rev. O,
with memo fros

B. Obersnel teo

5. B, Olson dated
12-18-80.

XT-0181-004, Bev. 1,
with seso from

B. Obersnel to

D. E. Olson dated
05-01-81.

AT-1079-002, Sev. 2,
with mesc from

B. Obersnel to

L. B. Olscn dated
093081,

EKT=-1079-002, Rev. I,
with mesc fros

XT-1075-001, Bev. &
with sesc from

B. Gberssel to

D. E. Olson dated
09-30-81.

.

TABLE A2
SL-3a%e
PAGE & OF W

PROMCT e A

Mrpst Imte NRC Acceptance

Doo mentation Criteria
— TS N

B interface cutput NURBG-OLF T,

required; B performs Sec. 1I1.3.)

final snalyeis. [ Acceptatie)

Bo interfacs output
required; D perfores
final anaiywis.

B Accession No.

022351 amd O2N02S, BB
caloulat i ons naber

RELY, Bev. U, dated
11-07-80 and KI%9, Bev. O,
dated 11-07-80,

WU Accesnion Moo

G22751 aml 022025, DD
caloulations mamber

BHL2, Rev. O, dated
11-07-80 and R165, Rev. O,
dated 11-07-80.

B Accessl oo N

022351 and 022025, @D
celoulations munber

RS, Rev. O, dated
11-07-80 ent RIS, Bev. O,
dated 11-07-80.

WURBL-4LA7, Sec.
IIT.D.1.8 and Supp. <,
Sec. I1.C.4
(Acceptatie

MUREG-CL8 7, Se
1I1.D. 2.8 and Sapp. 1.
Sec. 11.C.2

(Mcceptadie)

WURBK-OLET, Sec .
LI1.8. 5 wad Supp. 1.
Sec. (1.4.2
(Acceptavie’

 sancen Lo










TR

3942

3933

3906

3.9.1.5

19.1.8

S -SHV LCA water
Line Support  Jet

mme

W~ T8 Chace . od
Suppert Alr Bubtle
amie

W~ SHY Pool Swell
Line

N~ SEV Fallcack
Line Supports

and Clampe

L S Condensation

Line Sugports Oecillation

Non-SRY  Chugging
Lime Supports

WIS 01. Pev. U,
with sem: fros

B, Oberscel o

D, E. Clescn dates
03-27-85.

T=0NA0-H0L, Bev. O
with pemc (rom
B, Jbersnel tc
5. E. Clson dated
01-27-81.

KI-10T5-201, Rew. &,
with sesc from

B E. Olecn datet
10=09-81

WT-10TS=001, New. &,
with sesc fros

B. Oteretel to

R. Oneboud end

D. B. Clsen dated
10-08-83.

AT-OR80-002, Bav. O,
with semc froe

5. Cbezwne.

D. E. Olwon dated
o3-18-41.

WI-0880-000, Rev. 0,
with mesc from

B, Chersnel %o

D. E, Olson dated
03-18-81,

Be interface output
regeired; WD perforee
fina, analye.s.

B interface output
reguired; WS porfores
final enalys:.a.

Sc interface cutput
regu.red; DD perfores
final anslywis.

& interface cutpat
reguired; B perforas
final anaiyeis.

8 interface cutput
reguired; @D pert
Tinal analyeis.

o interface sutput
reguired; BMD perfores
final soaiywis.

TABLE A2
SL- e
PAGCESOF W

PO T A A
O )
Dafi W&o

NOREG- LA, Sec
[11.0.2.8 end Supp- 1.
Sec. 11.8.27
(Acceptabie’

WOREG-LET, Sec.
ITILB. Y and Supp. 1,
Sec. II.A.2
(accepratle’

NREC-OLET,
Sec. II1. D20
(Acoepratie

NURSG-OLS
Sec. II1.3.)
[Acceptatis

NURNG- LA T,
Sec. II1.5.)
(Acceptatie)

Trial Spec. #2

Interis chugging load
sofinition.
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SV LOK A HYDRODY NAMIC [ GADS REVISED
O SN BASS SUMMARY &t POR)

Desigr Basis

MECH NSLD 3.9.1.6

Nor-SHY Condensat ion
Line Support Oscillation

Nor- SRV Che e
Line Support
Clamps

RT-0LB0-001, Rev. ¢

with ses: from
k. Oberwnel o
B. E. Oleon dated

OGl-27-81.

WT-0LB0-001, Rev.

with mes: frm

8. Oheranel to

D, E. Olecn dated
01-27-41.

Output Data
Documer taton

peTice

Mo interface output
regquired; B perfourme
final analys.s

B interfece output
reguired; U performe
Tinal analysis.

NUBBG-OLE7T,
Section 115,00
(Mcceptatle)

WEG-0LE T,
Section LiL1.B,)
(Acceptatle)

TABLE A2
SL- 37
PAGE W0 OF WO

PROMC T e 4w
O
DAl wor e

Interis chugging lLoad
definition.

 samce s Lonoy

=5 W

-
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IMs182 RONCT ama i
SEV LOCA MYDIROUYSAMK OA0DS —EVISED EEVINON 1
DESCN - BASIS SLUMMARY REPOST

Daly oy
Tes.gr Baais Output Dets
Responm.tie Report Docusentation
Bept. /By, Boference Strecture foad Type Refegence Document Weferwoce Document  Befesence Status _Comments

Boundary BV Al KI=0175-001, Bev. 0, Heapcree Spectra NRBG-0%8 T, Supple- I Beport RiL-23/1978,
Yalves with meso from S. Yassin {Horizontal | -Mee. from went 1, Section Bev. 1
o R, Cheboub, dated 5. Beriley to B. K. Weaver 11,09 with NUREG-0%1S,
tated U7-23-79, Response P, 8=20 for freywency
Spectra (Sym. Vertical)- renge (Acceptabie)
Seno from 8. Henley to
B. K. Weaver dated Of-ll-7%.

ATH-Neac from B. Henley
to D, B Oleon dated
10-23-79.

Anchor Displacesents-

Meno from J. Carrssco to
8. D. Killian and

D. B. Oleon dated 11-05-79.

Digitizsed Response Spectre
(Rorizontal }-Mes: fros

B. Berley o S. D. Kill'an
dated 07-24-79.

Digitized Response Spectira
(Syw. Vert.)-Memo from

B, Heniey to S5. D. Killian
dated 07-11-79,

SRV BOUNDARY LOADS

SARGENT . LUNDY
Snaees s ne
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By LOK A MYDRODYNAMIC |OADS REVISED
DESIGN - BASS SUMMARY REPOR !

Des g Banis
Responeitle Report
Bt by, Beference

STRUCT /588 2.3.1
o

STRUCT /SPE

o

GE

ldentical to 2.3.2
SEV-all Valves

MECH 'NSLD 2.3.3

to

to
STRUCT/SDD

SRY ALl
Valves

SRV single
valve

Input Dmta
Ducamentation

Nemo from K, Cheboub/
G, Enlect to E R Weaver,
dated 02-20-80

ldentioal to SRV-all
vaives case.

X T-0379-001, Rev, |
with semc from

S. Yasein to R. Chedoud,
dated 03-22-79.

Output Imta
Ducupentat ion

ATH (Vertical |-

Letter from E. R. Weaver
to B, R, Peffer, dated
02-26-80.

Ident.al to SHV-all
valves case.

Hesponse Spe tra-Mem
from B. Henley to

E. R, Weaver, dated
06-20-79.

ATH-Memc from B, Henley
to D. B. Qison, dated
10-23-79.

$. D. Killian, dated
07-12-79.

MRC Acceptance
Criteria

TABLE A3

PACE 208 )

PROIICT  ame o
RO Y
DATE Wwar e

—

NURBL-Oe8 ', Supplesent i,
Section L1.0.9 with WUKEC~
0515, p.6-20 for fregquency
range. (Acceptable)

NUREG-OLBT, Supplement
I, Section 11.8.5 with
NUREG-0519, p. 8=20 for
frequency range.
(Au.pu‘lc)

Identical to SHV-all
mives Case.

Reported are KWU loads for
single valve first sctuat.oon
case, which bounds single
valve subsequent actuation
case. KU Report Rlae-25/1%7s,
Rev, 1
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SV AOC A HYURDODYNAMIC ( OADS REVISED
DRSO BANS SUMMARY REPORT

Desigr Baaise

Beference
4.1.3

Respona.tle
Bept v,

SRV single
valve-

ﬂsasg
S S
I

2.3.4
to Asymmetric
STRUCT/SBS

o

MECH, CQD

2.3.4 Boundary SRV
to Asysmetric

Input Dats
Documentation
t

ATH (Verticel =Memo
from R, Cheboub/

G, Eblert to E.R Weaver,
dated 02-22-80,

ATH (Morizontol )-Memo
from B, Menley to
E.R weaver, dated
Oa~lb=80

KT-0379-001, Rev. O,
with pemo from 5. Yessin
to R. Cheboub dated
03-22-19.

ATH (Morizontal)-Memo
ivom B, Henley to
E. R Weaver, dated
Ok-L0-80

ATH (Verticel )-Meno
from K, Cheboub/
G.Eblsrt to E B Neaver,
deted 02-12+80

Output Imte
Documerntetion

ATR (Vertical -letter
from B. R. Weaver to
E. K. Peffer dated
02-26-80.

ATH (Borizontai -

letter from E. B. W ar
to K. R. Peffer dated
Ol~18-50.

Besponse Spectira-Mesc
from 8. Henley to

E. B, Weaver, dated
e 19-79.

Digitized Response Spectra-
Memo from B. Henley to

§. D. Killien, dated
07-12-79.

ATH-Memo from B. Henley
to D, B. Oleon, dsted
10-23-79.

Anchor Displacements-
Mesc from J. Carrasce to
8. D. Killian, dsted
11-06-79.

ATH (Moriszontal)eletter
from E R Weaver to
Mok, Peffer dated O4-18-80

ATH (Vertical)-letter
from E R Weaver to
HoR, Peffer, dated 01-26-80

TABLE A 3
SL-387%
PAGE 3 OF 3

PROME. e
REVISION Y
DaTE woner
NEC Acceptance
Criteris
¢ mmeris

NUREC-0s87, Supplemant 1,
Section 11,.8,5 with
NUREC-0%19, p. 8-20 for
frequency renge, (Acceptabie)

B Report Rle-I%/1978 Rev, |

NUREG048", Supplement 1,
Section 1i.8.% with
SUREG-051%, p, 6-20 for
frequency reage.(Acceptabie)

B Report Rie-I5/1978 Rev, 1

NUREG-0O&87, Supplesent 1,
Section 11.5,3 with
NUREC-0%1%, p. 6-20 for
frequency renge.(Accepteble)

U Report RIS=25/1978 Rev. |
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SELLOC A HYDRODYNAMIC LOADS REVISED
DS BASES SUMMARY KEPOR!

Dowigr Banis
Responsitle Report

Structure

MECE,'NSLD }.3.2.1 Support SEV-all
to Colaan Valves
MECH.'NSLD 3.3.2.2 Supgport Single
to Column Valve
STRUCT/SES Submequent

Actuation
MECH/ NSLD 3422 Downcomer SHV-all
to Valves
STRUCT/ SRS
ta
MECH, D

Toput Imta
Documentation

XTA278-002, Bev. 2,
with memo from
B. Oberwnel to

K. Cheboub dated O6-12-81;
and corrections with aeeo

from B, Obersnel to

B. Cheboud deted 07-08-81.

KT-0278.002, Rev. 2,
with memo from
B, Oversnel to

B. Chetoud dsted 06-12-81;
and corrections with semc

froe B. Charsnel to

R. Chebout dated 07-08-81,

WT-0181-002, Rev, 1,
with meso fros

. Oversnel to

K. Cheboudb, dated
08-13-81.

Output Dmts
Documentation

8o interface output
required; SES perforws
final analysie,

No interface cutput
required; SES performs
final analysis.

Memo from B, Henley
to D, B. Olson, dated
06-26-80. (Input
for fatigue analysis)

L
Criteris

TABLE A 4
SL-We
PACET1OF &

PROSCT A e
RO 1
DAt woar e

Commente

NUREG=048 7, Supplement |,

Section 11,C.2 with
NURBC=-051%, p. 0=20 for
frequency Tange.
(Acceprable)

NURBG-LA7, Supplement 1,
Section i1.C.1 with
NUREC-0519, p. 620 for
frequency range.
{Acceptadiel

NURBG-OLS ), supplement |,
Sestion 11.C.2 with
NUREC-051%, p. &-20

for freguency reange,
(Acceptable)

Besctant sequent.sl
symmetric discharge bounding
load to be applied to all

OO L

Discharge through “low-low™
setpoint valves, Load
applicadbility limited "0 the
columns near the low-low
setpoint valves.

Besonan! sequentisl symsetr.c
discharge load time histories
for individual downcomers of
the twe sectors, based on
A-Quercher ioad definition.
Load reduction fector com-
verting lowd base to W0
load definition is provided.

SRV SUBMERGED STRUCTURE LOADS

| sammr e |
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SN AOCA MYDROOYNSAMIC (OADS REVISED

D SHUN BASHS SUMMARY REPORT

Design Basis
Respons.ole Report
Pept. /Div. Beference Structure
MECH/NSLD Jobeo2.2 Downec omer Single
to Valve
STRUCT/SES Subseguent
to Actuatior
MECE B
MECH /NSLD 3:5.2.3 Downcomer SRV
to Brecing and ALl
STRUCT/SES Guaset Flates Valves
MECH NSLD 3.5.2.2 Downc omer Single
to Brecing and Valve
STRUCT/SES Gusset Plates Subsequent

Actuation

MECH/NSLD 3.6.2.1 SHV SRV
to Lines All
MECH/WMD Valves

Input Dmta
Documerntation

WT-0181-002, Bev. 1,
with mew: {ros

E. Obersnel to

R. Chetoub, dsted
081 3-81,

HT-1179-002, Rev. 2,
with semo from B,
Otersnel to R. Cheboub
dated 08-14-81.

LT-1179-002, Rev. 2,
with sesc fros B,
Obersnel to K. Cheboub
dated O8-1L-81.

WT-0879-001, Rev O,
with semc from B,
Obersnel to D. E.
Olson dated 12-23-80.

Output Dats
Docusentation

Meno from B, Henley to
D. B. Cison dated 06-26-80,
(Input for fatigue snalyeis)

Be interfece output
required; SES performe
final analysis.

No interfece output
required; SES performs
final analysis.

No interface output
required; SES perfores
final analysis.

SRC Acceprance
Criteris

TABLE A4
SL-8"%
PAGE 20 &

PROMCT e e
REVESON 1
DATE Wol e

MIREG=048 7, Supplement i,

Section 11.C.7 with
MIREC-0519, p. 0-20 for
frequency range
(Acceptable)

NUREC~048 7, Supplement |,
Section 11.C.2 with
NUREG-051%, p. 6-20 for
frequency range,
(Acceptadie)

NUKEG-0487, Supplement |,

Section 11.C.2 with
NUREC-0519, p, 6=20 for
frequency renge.
(Acceptable)

NUREG=087 , Supp lement |,
Section 11,C.2 with
NUREG-0519, p. 6-20 for
frequency range.
(Acceptable)

Bach valve within the two
sectors treated a8 & low-

low setpoint valve. Load
time histories, based on
X-Quencher load definition,
are caloulated for individual
Sowncomers of the two sectors.
Load reduction factor
converting | ed base to kWU
load definiticn le provided.

Hesonant sequential symmetric
discharge sax. oads on the
inboard and outboard brecing
pipes and gusset plates.

Load reduction fector com-
verting load base to EWU
load definition is provided.

Low-low setpoint valve die-
charge sax. loads on the
inboard and ou' board brecing
pipes and gusse! plates.
Loads are based on X-Quencher
load definition. Load
reduction factor comverting
base to KWU lomd definition
is provided.

Resonant sequent .al symsetric
discharge bounding resultant
load, for inner and outer
ring, respectively.



PROMCT O
REVISON 1
DAt were

Someente

Cica
L SR
SR LOCA MYDRODYSAL K LOADS REVISED
DHSCN-BANS SUMMAR Y REPORT
Iesig Basie Input Dmta Output Imts ERC Acceptance
Reapone.tie Roport Docume: ation Docamentation a-tu-»u
gt /Biv.  Beference Strecture  joed Type  Beference Document  Beference Jocusent B ‘erence Status
MECH 'NELD 3.6 2.2 SRY Lines Sirgle WI-0579-001, Rev, O o interfece output FUREG-OLAT, Supp, 1.
te Vaive with memo from B, required; SES performe Sec. I11.C.2 with NUNEG-
MECH 90 Subsejuent Otersnel tu 3. B. final analyeis. 9519, p. 620 for fre-
Actuation Clson, dated 12.23-80. quency range. (Accsptatle’
MECE 'NSLD 3121 Wuencter SRV all WT-0979-001, Rev, 1, % interface output NURBG-0LE7T, Supp. 1,
L vaLvesy with seso fros required; B perforws Sec, I1.C.2 with
MECH WU E. Otersnel to D. K. final analyeis. MUREC-0519, p. 6=20 for
Olieon dated O2-24-80, frequency range.
(Acceptatie
MECH/NSLD 3.7.2.2 Quencher Sirgle KT-0679-001, Rev. 1, No interface cutput NURBG-04L87, Supp. 1
to valve sub- with meso from required; BMD performs Sec.I1.C.2 with
MECH WD e et B. Otersnel tc D. B. final analyeis. SURBG-0519, p. 6-20 for
actustion Clson dated 02-24-80. {requency range
(Acoeptatle)
MECH,NSLD 3.8.2.1 s SRY all AT-1079-202, Rev. 2, BD Accession Naters FURRC-0LE7, Supyp. 1
to suction valves with memc from B. 0223651 end 022025; B Sec. 11.C.2 with NURSG-
MECH BMD strainecs Obersnel to D. B. caloulation nuabers 0519, p. 6-20 for
to Limon dated 04-30-81. REL2, Rev. 0, dated frequency .
MECH/CQD 11-07-80 and RI&9, (Acceptatie)
Rev. O, dated 11-07-80.
MECH/NSLD 3.7.3 wuencher Uneven air XT-0181-006, Rev. 1, Bo interfece ocutput SURBG-0L87, Supp. 1
o wnd water with semc from B, required; END performs Sec. 11.C.2 with NUREG-
MECH B clearing Obersnel toc D. B. Olson, final analyeis. 0519, p. 6-20 for

dated 05.03-81,

frequency renge.
(Accaprable)

Low-low setpoint valve
discrarge tounding cosponent
losd for inmer and outer
ring, respectively.

Resorant sequent.ial symmetric
dischage .

low-low setpoint
valve discrarge.

|

TABIEA S
SL-87e
PACEIOF &
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SRV ALOCA HYDRODYNAMIC LOADS REVISIED
DESIGN-BASIS SUMMARY REPORT

Des.gr Basis Input Dmta
Besponsible Report Documentation
—Lkosd Type s

MECR,/NSLD 3.8.2.2 BCCS Single valve LT-1079-002, Rev. 2,
to wuction subsequent with senc from
PEUR/ B0 strainers actuation B. Obersmel to D. E.
to Olson dated 09-310-8]
MECH, OQD

Output Imta
Documentation

EMD Accession Numbers
022351 and 0220 L4

calculation n L]
RNUZ, Rev. O, dated
11-57-80 and RISS,
Rev. 0, dated 11-07-80

TABLE A e
SL- 87
PAGE 4 OF &

PROBCT ame o’

EEAISION 1
DAt wor s
NRC Accejtance
Criteria
—Somments

Loads found to bound by #ll

valve case and are not

reported.
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SV LOCA HYDRODYNAMIC LOADS REVISED

DESICN BAMS SUMMARY REPOR T

Respone.ble
¥

MECH/NSLD
to

MECH/EMD

MECH/NSLD

Des.gn Basis
Report

3.9.2.2

3.9.2.2

Nor- SRV
Line

Clasp

Non-SHV

Clamp

Ionput Dmte
Iucumentation

“oad Type uaent

SEV & XT-0480-001, Rev. O,

Vaives with memc from 8.
Oberanel toc D. K. Olson
1ated 01-27-81.

Single XT1-0LB0-001, Rev, O,

valve with memo from B,

baeg Ob 1 to D. B. Qlson
actuation dated 01-27-81.

Ot wt Data
Do umentation
%

Wo interface output
required; D performe
final analysis.

No interface output
required; ML performs
final analysis.

NRC Acceptance
Criteria

i3

TABLE A4
SL-380e
PAGES OF &

PROMCT a2 o
REVISION Y
DATE woar e

Soaments

SUREG=Os8 7, Supplement 1,
Section L1.C.2, with NUREC
0519, p.6=20 for frequency
range.

(Acceptable)

NUREC-048 7, Supplement i,

Section 11.0.2. with NUREG
0519, p.6-10 for frequency
range.,

(Acceptabie)

RSSD peas loads on individusl
support pipe.

Peak loads on individual
support pipe.
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SRV ALOCA HYDRODYNAMIC LGADS REVISED
DESON - BASS SUMMARY REPORT

Input Ista

seno from 5. Yassin to
R. Cheboub dated 10-23-79.

Desigr Basis
Report
2.5.1.2 Sacrificial Annulus Preses.- X7-0L77-003, Rev, 1,
Shield wall Freseure to
Recire. pump
suction line
breax.

Output Data

Reaporee

dated 01-16-80 from

B. Benley tc B. M. Nazmi,
et al.

ATH and Displacesent T-H-
Moo from B. Henley to
S. D. Killian, et.al.,
dated 02-14-80.

Digitized Response
Spectra-Memo dated
02«14-80 from B. Henley
to 5. D. Killian.

Beapinae Dyactre. i,

Displacesent T-H and
Digitised Data-Memo
from M, Kosherick to
C. Podcrervinek:,
dated 12-23-80,

TABLE A S
SiL-8Te
PAGEYOF 2

PROMCT ame o
RENTSEON
DATE wor

Overall shield ¢ cottespanding
to & "stick™ model s approximated by
the cosine one thets component of the
annulus pressuriszation loads st bresk
locations per memo from 8. A, Erles

to E. B, Brench, dated 11-20-80.
Response spectre and time histories
are genersted Lo sccordance with the
requirements specified In the Li-2%-80
memc from C. Pode 1 to R, Ch

MISCELLANEOUS LOADS

samoE s Lun0Y
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SEY LOK A HYDROOYNAMIC LOADS REVIMD
DHSICAN-BASES SUMMARY REPORT

Desigr Basis Input Imta

Responsible Report Ducumentation
Structure Joed Type

MECH 'NSLD 2.5.2.2 Sacrificial Annulus WIOLTT-00k, Bev. 1,
to Shield Pressurization- with sesc from 5. Yassin
STRUCT/SES Wall Pressure tue to R. Chebout dated
to to fesduater 10=19-19,
MECH B0 line breek.
STRUCT /30D
MRCE ' OQD
MECH 'WSLD 2.5.1.2 Secrificial Anpulus LT0LTI-002, Rev. O,
o Shield Pressurization- dated OL-27-77.
MECH,/ D wall Pressure due
to to recire. and

fesdwater line
breake .

Output Imta
Documentation

%m g.ocn‘-
Menc dated Ui-11-80 fros

B. Henley to 5. N. Kaami,
et.al.

ALl other references seme as
recirc break on page A-ll,

lLetter from G. C. Jones
to B. B. Peffer, dated
05-09-77.

TABLE AS
LR "

PAGE 208 2

PROMCT e an
WSO
DAt were

R Acceptance
Criteris

Not Applicedle



