Commonwealth Edison

One Furst Nationa! Plaza, Chicago. Hlinois
Address Reply to: Post Office Box 767
Chicago, lilinois 60690

March 23, 1979

Mr, Olan D, Parr, Chief

Light water Reactors - Branch 3
Division of Project Management
U.S. Nuclear Regulatory Comsmission
Washington, D.C. 20555

Subject: LaSalle County Station Units 1 and 2
Mark 11 Containment
NKRC Docket Nos, 50-373/374

References (a): C. Reed letter to O. D. Parr dated
December 1, 1978

i O, D, Parr letter to B, Lee. Jr. dated
Fcbrvary 1979

(c)s L. O. DelGeorge letter to 0. D, Parr
dated Vebruary 23, 1979

Dear Mr, Parr:

As indicated in Reference (a), Commonwealth Edison
agreed to adopt the NRC lead plant acceptance criteria with
a limited number of exceptions. That agreement was, in several
cases, contingent upon favorable consideration by the Nuclear
Regu.:tory Commission (NRC) of the application of SRSS
methodology.

In response to the information request made by the
NRC sStaff in Reference (b), Commonwealth Edison provided in
Reference (c) the schedule by which the Mark II Owners would
provide the information judged by the Staff to be necessary.

The attached revision to the LaSalle County Station
Design Assessment Report provides the outstanding information
described in Reference (c). It is the judgement of this
applicant that all the information necessary to resolve the
“open"” Mark II Containment issues has now been provided to the
NRC Staff for review,
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C.0 LA SALLE DESIGN BASIS VS. NRC LEAD PLANT

ACCEPTANCE CRITERIA

This appendix provides an assessment of the current derc’gn

basis for the La Salle County Station against the NRC "Mark

II Generic Acceptance Criteria for Lead Plants" of September 18,
1978. This comparison and the information provided, reflects

the Mark II Lead Plant positions discusseC with the NRC staff

on October 19, 1978. The positions assume that the Newmark/Kennedy
Criteria for use of the SRSS method of load combination will

be accepted. In areas where the La Salle position differs

from the NRC Acceptance Criteria, support will be provided

by Mark II Owners Group Tasks and by La Salle unique efforts as

approp:iate.

CoO"l



LSCS-MARK (I DAR Rev. 5

' C.1 COMPARISON SUMMARY

r'his section provides in a tabular form the results of the
comparison between the plant current design basis and the

lead plant acceptance criteria.

w
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LOAD OK PHENOMENOW

MARK 11 OWNERS GROUP
LOAD SPECIFICATION NRC REVIEW STATUS

LOCA-Related Hydrodynamic Loads

Submerged Boundary Loads
During Vent Clearing

Pool Swell Loads
I. Pool Swell Analyrical
Mode |

4) Air Bubble Pressure

b) Pool Swell Elevation

c) Pool Swell Velocity

d) Pool Swell
Acceleration

e) Wetwell Air
Compression

313 psi over-pressure added to local Acceptable
hydrostatic below vent exit (walls

and basemat) - linear attenuation

to pool surface.

Calculated by the Pool Swell Anal- Acceptable
stical Model (PSAM) used in cal-
culation of submerged boundary

loads .
1.5 x submergence. NRC Criteria 1.A.Q
Velocity history vs. poo! eleva- NRC Criteria l1.A.2

tion predicted by the PSAM used to
compute impact loading on small
structures and drag on gratiags
between initial pool surtface and
maximum pool elevation and steady-
state drag between wvent exit and
maximum pool elevation. Anal-
ytical velocity variation used up
to maximum velocity. Maximum
velocity applies thereafter up

to maximum pool swell.

Acceleration predicted by the PSAM. Acceptable
Pool acceleration is utilized in

the calculation of scceleration drag

loads on submerged componemts

during pocl swell.

Wetwell air compression is cal- Acceptable
cuiated by the PSAM. DNefines the

pressure loading on the wetwell

boundary above the pool surface

during pool swell.

LA SALLE POSITION OUN ACCEPTANCE CRITERIA

Acceptable. However, it should be noted that 33 psi

is 8 very conservative estimation of jet loads which
should be applied only to the basemal in accordance with
DFFR (Rev. 2).

The Mark 11 program wili provide a realistic assessment of
wall loads during vent cleariang based on 4T results.

Acceptable

VA I1 YHVR-S081

Acceptable

The impact of a 102 increase in pool swell velocity will
be assessed. Although the assumptions used in the Pool
Swell Analytical Model are already very conservative

and eliminate the need for any additional factors, the
resulting calculated load increase should not reguire
design changes since there are only a minimum of components
in the pool swell region of the wetwell,

‘ARy
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LOAD OR PHENOMENON

£) Drywell Precsure
History

Loads on Submerged
Boundaries

Impact Loads

a) Small Structures

b) Large Structures

c) Gratuing

MARK 11 OWNERS CROUP
_LOAD SPECIFICATLS

Plant unique. Utilize Lo PHAM
to calculate pool swell lpads.

Maximum bubble pressure predicted
by the PSAM added unitormly to
local hydrostatic below vear exit

(wells and basemat ) linear attenua-

tion to pool sur ace. Applisd to
walls up to maxiaum pool swell
eleovation.

1.9 x Pressure~Velociry correla~
tioa tor papes and 1 heams.
Constant duration pulse.

None - Plant unicue load where
applicable.

No impact load specified., P ro
vs. open area correlation and* 28
velocity vs., elevation history
from the PSAM.

NRC REVIEW STAIUS

Acceptable of based

on KEOM-10320. Othe

wig2 plant unique

reviewss (vgaired.

Acceptable

NRC criteria T.4A.6

Plant unique review
where applicable

NRC Criteria 1.A.7

LA SALLE PUSITION ON ACCEPTANCE CRITERIA

Acceplable

Acceptable. Although the criteria is unnecesarily con-
servative investigations indicate that, due to the size
and frequency of structures in the La Salle pool swell
zone, the design loads used are conservative with respect
to the NRC Acceptance Criteria. It should be noted that
analytical work per ormed by Sargent & Lundy utilizing
the PSTF (Pressure Suppression Test Facility) data for
ircumferential targets indicates that the DFFR spe-
cification is conservative for the size and f. .quency
of structures in the La Salle Pool 3wei! Zone. Tests
performed by EPRI (EPRI No. NP-798, May 1978) to deter-
mine flat pool impact on rigid and flexible cylinders
are also in good agresment with DFFR. The Maise report
employed excessively conservacive assumptions to define
ireas where DFFR is nonconservative. The NRC Acceptance
Criteria utilized aon additional assumption (I-beam
impact duration is iaversely proportional to velocity)
which is inconsistent with theory sod experimental
asvidence. Nevertheless, the NRC Criteria have been
used to assess structures in the pool swell zone
and these structures can withstand the conservative
criteria,

Acceptable. La Salle has no grating in poc! swe 1l area.

WG 11 MHVR-SO§1

S tAay

3



LOAD OR PHENOMENON

4, Wetwell Air Compression

a) Wall Loads

5) Diaphragm Upward
Loads

5. Asymmetric Load

C. Steam Condensation and
Chugging Loads

1. Downcomer Lateral
Loads

a) Single Vent Loads

b) Multiple Vent loads

2. Submerged Boundary
Loads

a) High Steam Flux
Loads

MARK 11 OWNERS GROUP

_LOAD SPECTFICATION NRC REVIEW STATUS

Direct application of the PSAM
calculated pressure due to wet-

Acceptable
well YUPressLOn .

2.5 psid

NRC Criteria 1.A.4

None NRC Criteria 1.A.5

8.8 KIP? sratic NRC Criteria 1.B.!
Prescribes variation of load
per dowacomer vs. number of
downcomers .

NRC Criteria 1.8.2

Sinusoidal pressur- fluctuation
added to local hydrostatic.
Aplitude uniform below wvent
exit-linear attenuation te pool
surface. 4.4 psi pesli-to-prak
amplitude. 2, 6, 7 Hz fregquencies.

Acceptable

1A SALLE POSITION ON ACCEPTANCE CRITERLA

Acceptable

Open Item. Although this load is unnecessarily con-

servative, a simplified assessment has been completed

wiich shows that the currept design can take this load.

Th:s assessment utilized the vent clearing pressure load

(22 psig) applied over a ‘80 sector of the werwell wall
between the basemat and the drywell floor. Superimposed

on this was the hydrostatic load (12 psig at basemat with
linear decrease to zero at the water surface) applied cver

the entire wetwell wall berween the Sasemat and pool surface.
This load has been found to be of little significance compared
to other design loads and does not affect the adequacy of the
design. An analysis of data from the Maruiken trests, indicates
that even in a geometry which conservatively bounds the Mark I1
geometry, the asymmetric load is less than !0Z of the

m.cimum load. This will be document-d in & geoeric Mark Il
submittal.

w

Acceptable

Acceptable

NHVR-80871
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II.

A.

LOAD OR PHENOMENON

MARK Il OWNERS CROUP

LOAD SPECIFICAT1OK NEC REVIEW STATUS

SRV-Related Hydrodynamic Loads

Pool Temperature Limits
for KWU and GE four arm
quencher

Quencher Air Clearing
Loads

Quencher Tie-Down Loads
1. Quencher Amm Loads

(a) Four Arm Quencher

None specified NRC Crateria 11.1 and

ir.3

Mark II plants utilizing the NE(
quencher use an interim load spe-
cification consisting of the
head cailculational procedure.
Mark Il plants utilizing the four
arm quencher use guencher load
methodology described in DFFR.

Criteria 11.2

rams

Vertical and lateral arm loads
deve ioped on the basis of bounding
assumptions for air/water dis-
charge from the quencher and con-
servative combinations of maximum/
miniwum bubble pressure acting on
the queancher.

Acceptable

LA SALLE POSITION ON ACCEPTANCE CRITERIA

Acceptable

Open ltem. The firsc four SRV discharge cases listed in the
NRC Acceptance Criteria are being assessed. In addition, a
simultaneous valve actuat.ion case is considered. The cases
considered and the phasing involved were discussed with the
NRC in the December !2, 1978 meeting. This matarial s
documented in Section C.21.

Analytical models have been used to predict forcing function
frequencies for the load cases considered. Becanse of the
wide range of discharge conditions considered the f[regquency
range used exceeds the 4~11 He. range specified. A presenta-
tion on the impact of modifications ro the SRV frequency range
was given in the February 13, 1979 meeting. This information
wili be documented on the Shoreham docket in March 1979. When
this documentation is appropriately identified, it will be
referenced for La Salle.

In-plant tests wiljebe run to demonstrate the adequacy and con-
servatism of the design loads.

o

ANYH-8081T

wva






R-1"2

LOAD OR _PHENOMENON

LOCA/SBV Air Bubble Drag
Loads

i

LOCA Air Bubble Loads

MARK 11 OWNERS GROUP
LOAD SPECIFICATION

The methodology tollows the LOCA
air carryover phase from bubble
chaiging, bubble contract, pool
rive and pool fallback. The

drag calculations include standard
and acceleration drag compoments.

NRC REVIEW STATUS

NRC

Criterra I1I.B.1.

LA SALLE POSITION ON ACCEPTANCE CRITERIA

Open Ttem

The NRC Acceptance Criteria required modification to the
present methodology in several areas. Rezolution has been
reached 1n most cases. Generic documentation will be provided
in & Mark Il Owners Group submittal. For La Salle County
Station, these items have been addrezsed as follows:

a) Bubble Asymmetry = Although bubble asymmetry has been
in the NRC Criteria, the conservatisms used in modeling
the LOCA blowdown are sufficienl to account for the
small asymmetcric effects postulated. No additional
multipliers arc necessary on the fluid wvelocity.

b) Standacd Drag in Accelerating Flows - Standard drag is
affected by the characteristics of an accelerating flow.
Information is available in the literature (References
ly 2, and 3) to assess the effects on drag coefficients.
LOCA air charging is considered a constant acceleration .
situation to which Reference 1| applies. Pool swell may
be considered a portion of an oscillatory flow. Reference
2 or Reference 3 is used depending upon the Reynolds
number .

¢} Velocity and Acceleration Definition - Submerged strructure
loads are computed by subdividing the structure into seg-~
ments and calculating drag loads based upon the velocity
and acceleration predicted at the midpoint of the segment 5
in & uniform flow field. This is the accepted procedure
for calculating drag loads and i1s expected to cause uo
inaccuracies.

VG 11 ¥HYR-5087

To verify the adequacy of this method, a semsitivity study |
was performed. A basic guideline has been established re- {
quiring L/D (ratio of length of segment to diameter) ta he |
approvimately 1.0< L/D< 1.5. To test this guideline, a !
typical structure was analyzed at L/D ratios of 1.5, 0.75, |
and 0.1875. The resulting acceleration and veiocity step
functions were compared by calculating the arca under the i
I

curves at various times. The areas varied by less than s
0.102. This study will be documented by the Mark TI .
generic program. w
d) Interfurence Effects - Dreag loads may be increased or :
decreased when structures are located close tc each other &

or to boundaries. Based upon the structures size, sepa- ,
raticn, stagger aagle and thie type of flow, appropriate
factors may be found in the !iterature to modify both

acce leration and standard drag. Reference & through 10

are used to assess the effect «f interference.
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C.2 ACCEPTANCE CRITERION II.A.2

C.2.1 Time Phasing of Bubble Dynamics for Multiple Valve

Actuations

When multiple SRV vent lines discharge into a suppression pool,
the relative timing among the air bubbles' dynamics depends
on individual characteristics of the valves and lines involved.
In the calculation of dynamic loads, the following factors
may be taken into account for various postulated discharge

cases:

Main steam supply pressure transient.
SRV pressure setpoint,

Vent line characteristics (length, diameter,
equivalent friction factors, etc.).

Initial conditions in line.

The supply pressure (including its time rate of increase)

and S/RV setpoint determine each valve's actuation time.

The line characteristics and initial conditions determine
each line's clearing time as well as bubble formation times
and dynamics (bubble pressure, radius and depth versus time).
Appropriate vent clearing times is calculated by using the
vent clearing model provided in Reference 1. The line clearing
time is accurately calculated as demonstrated by a predicted
clearing time of 240 ms compared to a range of 200-300 ms
indicated by test data (Reference 2) for the same clearing
transient. The valve flow rate was calculated using a con-
servative method which gives flow 22.5% higher than expected.
A conservatively short valve opening time is also used which
will maximize the bubble pressures.

The bounding load approach taken in design assessment calculations
is to postulate a number of conceivable discharge situations,

then mechanistically calculate the suppression pool loading

Co 2'1
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a conservative and appropriate load for design assessment

o!

-~

SRV Case 4 referenced above.

e
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TABLE C.2-1

IDENTIFICATION OF ALL-VALVE DISCHARGE CASES

Simultaneous Bubble Discharge. All 18 bubble pairs are

identical and in phase. SRSS is used to simultaneously
combine the effect of all the bubbles.

Symmetric Discharge. Simultaneous firing of all 18 valves

used in Subsection 3.2.1.2 analysis. The bubble pairs

are all unique and are not in phase. The effect of each
bubble pair is combined by the SRSS method and each line's
effect is then added linearly.

Ganged Seguential Discharge. All 18 lines are discharged

in accordance with their given pressure relief setpoints

for a linear RPV pressure transient. The maximum anticipated
RPV pressure ramp rate of 136.4 psi/sec is used. The

bubble pairs are all unique and out of phase. The effects

of the bubbles are combined as in (2) above.

Continuous Sequential Discharge. All 18 lines are discharged
in accordance with 18 different relief setpoints which
could occur due to setpoint drift. The "drift" is assumed

to cause all 18 setpoints to be equally spaced (in pressure)
over the duration of SRV discharge. A linear KPV pressure
transient is used. The maximum anticipated RPV pressure
ramp rate of 136.4 psi/sec is used. The bubble pairs

are all unique and out of phase. Their effects are combined
as in (2) above.

Resonant Sequential Symmetric Discharge. All 18 lines

are discharged in accordance with their given pressure
relief setpoints for a linear RPV pressure transient.
This case is reported in Subsection 3.2.1.2.2. These
setpoints are equally spaced in »ressure. The period

C.Z“
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of oscillation of the first bubble pair in the pool is
determined. Then, the RPV pressure ramp rate is chosen

such that the period retween actuation of adjacent relief
setpoints equals the oscillation period of the bubules

in the pool. 1In this manner, an effort is made to cause

the discharge of subsequent relief valves to be in "resonance"
with the bubbles in the suppression pool. Variations

of the pressure ramp rate or value setpoint will generally
result in bubbles further out of phase since these variables
have been chosen within an allowable range to be as closely
phased as possible. The effects of bubble pairs are combined

as in (2) above.
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C.3 ACCEPTANCE CRITERION III.A.1l

C.3.1 LOCA Water Jet Loads

The NRC Lead Plant Acceptance Criteria required LOCA water

jet loads to include the effects of a spherical vortex cof

fluid traveling with the jet front predicted by the Moody

jet model (Reference 1). This procedure is expected to yield
conservative result because the Moody model predicts jet penetra-
tions much greater than those observed in tests.

In response to Criteria ITI.A.l, the LOCA water jet loads

have been reassessed by several methods. The first is essen-
tially the Acceptance Criteria ITI.A.1, incorporating a modifi-
cation to the Moody methodology to overcome mathematical
difficulties. The second is an adaptation of the method de-~
scribed by Abramovich and Solan (Reference 2). This method
conforms to the intent of the Acceptance Criteria, but describes
the vortex motion by applying conservation of momentum rather
than using the Moody model. A final method that has been examined
on a preliminary basis is the ring vortex model which is
proposed by the Mark 1I Generic Program.

The NRC Acceptance Criteria utilizing the Moody jet model
results in a vortex with a motion described by a locus of
points. These points are found by tracking a number of constant
velocity particles exiting from the downcomer and locating
the points where a particle is overtaken by the one exiting
after it. This calculation is easily done for a jet with
constant acceleration, but causes difficulties when applied
to a jet of increasing acceleration. When the Moody method
is rigorously applied, depending upon the coordinate system
chosen, the jet is predicted to reverse and move back to the
vent or time as the jet front reverses. This result is
unacceptable.

Co 3-1
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An alternate method has been applied which resolves these
problems while conforming to the intent of the original NRC
Acceptance Criteria. 1If the jet front position and velocity
is described at any time by the particle having traveled the
farthest, the jet motion is well behaved until the jet is
terminated. High accelerations are experienced near the end
of the transient that are overly conservative.

After vent clearing the vortex motion can be calculated assuming
it continues through the pool. The water jet is, in fact,
dissipated in the turbulence caused by flow of air into the

pool. Calculations show that, until vent clearing, LOCA water
jet loads on submerged structures in the La Salle suppression
pool are negligible (less than 10% of design values). Higher
loads are calculated on the quencher arms if the vortex is
allowed to continue until it impacts the quencher arm. How-
ever, these loads are also within the design capability of

the quencher. The calculations conservatively used direct jet
impingement on the quencher arms (the arms are offset in the actual
plant), and no interchange of mass between the jet and pool. The
vortex was considered a rigid sphere in determination of the

drag load which retards its motion.

The second method is similar to that described above but uses
a different method to describe the vortex motion. Following
Abramovich and Solan (Reference 2), the motion and size of
the vortex may be described assuming that momentum and mass
are conserved as the jet forms the vortex. Momentum is lost
only through drag on the fluid sphere.

The resulting motion of the vortex is similar to that calculated
previously, but without the unrealistic high accelerations

noted above. The loads are lower throughout the transient.

This result is again conservative because interaction between
the vortex and pool (other than rigid body drag) has been
ignored.

C. 3-2
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The Mark II Generic Program has propnsed a ring vortex

model of the LOCA water jet. Preliminary results indicate
this model predicts existing experimental data (Reference 3)
well and wil] result in lower loads than the methods described
above.

Based on the above evaluations, it is judged that for La Salle
the LOCA water jet loads have been evaluated in accordance
with the intent of the NRC criteria. As indicated, additional
evaluations were done which demonstrate the conservatism of
this evaluations. The results of these evaluations were that
the S/RV quencher loads, were negligible relative to the con-
trolling quencher design loads.

C.3.2 References

1. "Analytical Model for Liquid Jet Properties for Predicting

Forces on Rigid Submerged Structures" NEDE-21472, September
1977.

2. S. Abramovich and A. Solan, "The Initial Development of
a Submerged Laminar Round Jet". Journal Fluid Mechanics,
1978, Vol. 59, part 4, pp. 791-801.

3. "Mark I Containment Program 1/4 Scale Test Report Loads
on Submerged Structures Due to LOCA Air Bubbles and Water
Jets "NEDE-23817-P, September 1978.
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D.0 FURTHER ANALYSES

D.1 FLUID STRUCTURE INTERACTION (FSI)

D.1.1 Original FSI Considerations

The primary consideration at the time of the subm.ttal of

the DAR was to make a conservative assessment of the plant
capability to carry additional loads due to pool dynamics

by using conservative loads in readily available structural
analysis models and to repert the assessment and plant modi~-
fications to the NRC as expeditiously as possible. Therefore,
when the containment structure was originally assessed for
pool dynamic loads the effect of possible interaction between
the rigid suppression pool wall and the fluid contained in
the peool was neglected as small enough to be covered by other
conservatisms obtained in the assessment.

This conclusion is justified because:

a. Conservative pool dynamic loads were used in the
assessment.

b. Forces induced in the structures by pool dynamic
loads are small compared to the governing design
loads which include the effects of earthquake
and design accident pressure.

These conservatisms in the design assessment coupled with
the available reserve margin was judged to cover the ap-

proximation involved in neglecting the FSI effects.

D.1.2 G@Generic FSI Study

As part of the Mark II containment program, Burns & Roe analyzed

for pool dynamic loads three typical Mark II containment pool

D. 1-1
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walls with and without fluid to estimate the approximation
involved in neglecting FSI effects in structural analysis
for pool dynamic loads. Details of this study are presented
in Reference 1.

Table D.l-1 summarizes the results of the Burns & Roe study
applicable to the La Salle containment wall. The ratio of
the maximum positive/negative wall displacements wi»n and
without fluid was used in this study as a measure of the in-
fluence of fluid structure interaction on the structural re-

sponse.

The study showed that:

a. FSI effects are present to varied degrees and
that their magnitude is not always negligible.

b. FSI does not necessarily amplify the wall responses

but also tends to reduce the responses, depending
on the dynamic characteriscics of the structure
and the loading.

c. Plant unique FSI analyses w/ll be necessary Lo
determine FSI effects accurately.

D.1.3 La Salle FSI Analysis

A plant unique FSI analysis has been performed tu determine
the actual FSI-inclusive forces and moments.

Figure D.l1-1 shows the refined structural analysic model which
includes the containment wall, the basemat, the founding soii,
and the fluid in the pool. The fluid is simulated by fluid
finite elements described in Reference 2. Dynamic analyses
for SRV and LOCA chugging loads were performed using this
plant unique FSI analysis model and the analysis procedures




LSC5~-MARK II DAR Rev. 5 3/79

described in Subsections 5.1.1 and 5.1.2 of the Closure Report.
The resulting forces and moments in the structure include

the actual plant unique FSI effects. FSI does not necessarily
amplify the wall forces, but also tends to reduce them, depending
on the dynamic characteristics of the structure and the loading.
These forces and moments are combined with other loads in

the load combinations defined in Table 4.1-1 using the conserva-

tive ABS method, even though the SRSS method is more appropriate. |

The margin factors for the containment wall and basemat including
the actual FSI effects are presented in Tables D.1-2 through
D.1-9, It can be seen that the containment structure has

the capability to sustain the pocl dynamic loads including

the attendant FSI effects.

D.1.4 References

[

"Evaluation of Fluid Structure Interaction Effects
on BWR Mark II Containment Structures," NEDE-21936-P.

2. A. J. Kalinowski, "Trancmission of Shock Waves into
Submerged Fluid Filled Vessels," ASME Conference on
FSI Phenomena in Pressure Vessel and Piping Systems,
TVP-TB-026, 1977.

3. K. T. Patton, Tables of Hydrodynamic Mass fFactors for
Translational Motion, ASME Paper No. 65-WA/UNT-2; 1965.




LOADING

SRV 5 Hz.

SRV 8 Hz.

SRV 11 Hz.

Chugging

FSI Amplification factor =

FSI
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TABLE D.1-1

AMPLIFICATION FACTOR

Max.
Max.

Max.
Max.

Max.
Max.

Max.
Max.

FSI AMPLIFICATION

RESPONSE FACTOR (REFERENCE 1)
+ ve Displ. 0.993
- ve Displ. 0.982
+ ve Displ. 1.084
- ve Displ. 1.347
+ ve Displ. 1.066
- ve Displ. 1.747
+ ve Displ. 1.299
- ve Displ. 0.902

Max. response with fluid

Max. response without fluid
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TABLE D.1-2

MARGIN TABLE FOR BASE MAT FOR ALL VALVES DISCHARGE

(With Plant Unique FSI)

STRESS REINFORCING STEEL CONCRETE SHEAR
LOAD COMPONENT
COMBINATION MARGIN** CRITICAL*** MARGIN CRITICAL MARGIN CRITICAL
EQUATION®* FACTOk SECTION FACTOR SECTION FACTOR SECTION
1 2.03 2 4.72 2 1.05 2
2 2:+37 2 S.23 2 1.30 2
3 1.33 2 3,01 2 1.01 2
4 NA NA NA NA NA NA
4a NA NA NA NA NA NA
S NA NA NA NA NA NA
5a NA NA NA NA NA NA
6 1.30 2 2.91 2 1.04 2
7 NA NA NA N2, NA NA
7a NA NA NA NA NA NA
NOTES: *Refer to Table 4.1-1

**Margin Factor = Allowable Stress/Actual Stress

***Refer to Figures 4.1-9 & 4.1-10
NA = Not Applicable
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TABLE D.1-3

MARGIN TABLE FOR BASE MAT FOR 2 VALVES DISCHARGE

With Plant Unique FSI)

STRESS REINFORCING STEEL CONCRETE SHEAR
LOAD COMPONENT
COMBINATION MARGIN** CRITICAL*** MARGIN CRITICAL MARGIN CRITICAL
EQUATION* FACTOR SECTION FACTOR SECTION FACTOR SECTION
1 2.61 2 6.07 2 3,35 2
2 2.92 2 6.73 2 1.68 2
3 1.71 2 3.87 2 1.27 2
4 2.07 2 5.05 2 2.16 2
4a NA NA NA NA NA NA
5 1.58 2 3.59 2 1.64 2
5a NA NA NA NA NA NA
6 1.67 2 3.75 2 1:32 2
7 1.39 2 3.28 2 1.50 2
7a NA NA NA NA NA NA
NOTES: *Refer to Table 4.1-1

**Margin Factor = Allowable Stress/Actual Stress
***Refer to Figures 4.1-9 § 4.1-10
NA = Not Applicable
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MARGIN TABLE FOR BASE MAT FOR ADS VALVES DISCHARGE

TABLE D.1-4

&

(With Plant Unique FSI)

STRESS REINFORCING STEEL CONCRETE SHEAR
LOAD COMPONENT
COMBINATION MARGIN** CRITICAL*** MARGIN CRITICAL MARGIN CRITICAL
ECUATION* FACTOR SECTION FACTOR SECTION FACTOR SECTION
| NA NA NA NA NA NA
- NA NA NA NA NA NA
3 NA NA NA NA NA NA
4 1.61 2 3.92 2 1.68 2
4a NA NA NA NA NA NA
5 1.23 2 2.79 2 1.27 2
S5a NA NA NA NA NA NA
6 NA NA NA NA NA NA
7 1.08 2 2495 2 1.16 2
7a NA NA NA NA NA NA
NOTES: *Refer to Table 4.1-1

**Margin Factor = Allowable
***Refer to Figures 4.1-9 & 4.1-10

NA = Not Applicable

Stress/Actual Stress

¥Va II MYVYW-SOST
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STRESS REINFORCING STEEL CONCRETE SHEAR

LOAD COMPONENT - i J . ,
MARGIN** CRITICAL**#* MARGIN 'RITICAI MARGIN CRITICAL

COMBINATION
EQUATION* . FACTOR SECTION

FACTOR FACTOR SECTION

NA

***Refer

AT A
A gl
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LOAD COMPONENT
COMBINAT ION\-

MARGIN**
\ FACTOR

EQUATION*

*Refer to Table
**Margin Factor
***Refer '

NA

NOTES:

CRITICAL***
SECTION

S REINFORCING STEEI]

CONC

MARGIN
FACTOR

RETE

CRITICAL
'TION

<

w I

>

o\

SHEAR

MARGIN CRITICAL
FACTOR SECTION
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MARGIN TAELE FOR CONTAINMENT FOR 2 VALVES DISCHARGE

TABLE D.1-7

(With Plant Unique FSI)

STRESS REINFORCING STEEL CONCRETE SHEAR
LOAD COMPONENT
COMBINATION MARGIN** CRITICALX*** MARGIN CRITICAL MARGIN CRITICAL
EQUATION* FACTOR SECTION FACTOR SECTION FACTOR SECTION
1 6.22 1 3.158 | 1.23 13
2 5.97 1 2.90 1 1.26 13
3 3.50 14 2.61 1 1.26 13
4 2.69 14 3.42 | 128 13
4a NA NA NA NA NA NA
S 1.75 14 3.04 1 1.28 13
5a NA NA NA NA NA NA
6 310 14 2.63 1 1.27 33
7 1.5 14 2.97 1 128 13
7a NA NA NA NA NA NA
NOTES: *Refer to Table 4.1-1

**Margin Factor = Allowable Stress/Actual Stress

***Refer to Figures 4.1-9 & 4.1-10
NA = Not Applicable
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TABLE D.1-8

B

MARGIN TABLE FOR CONTAINMENT FOR ADS VALVES DISCHARGE

(With Plant Unique FSI)

STRESS REINFORCING STEEL CONCRETE SHEAR
LOAD COMPONENT - -
COMBINATION MARGIN** CRITICAL*** MARGIN CRITICAL MARGIN CRITICAL
EQUATION* FACTOR SECTION FACTOK SECTION FACTOR SECTION
1 NA NA NA NA NA NA
& NA NA NA NA NA NA
3 NA NA NA NA NA NA
4 1.87 14 2.38 1 1.28 13
4a NA NA NA NA NA NA
- 1.22 14 2.12 1 1.28 13
S5a NA NA NA NA NA NA
6 NA NA NA NA NA NA
7 1.06 14 - w07 1 .28 - 8
7a NA NA NA NA NA NA
NOTES: *Refer to Table 4.1-1

**Margin Factor = Allowable Stress/Actual Stress
***Refer to Figures 4.1-9 & 4.1-10
NA = Not Appli~abhlea
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TABLE D.1-9

MARGIN TABLE FOR CONTAINMENT FOR LOCA PLUS SINGLE SRV
(Wwith Plant Unique FSI)
STRESS REINFORCING STEEL CONCRETE SHEAR
LOAD COMPONENT
COMBINATION MARGIN** CRITICAL***  MARGIN CRITICAL MARGIN CRITICAL
EQUATION* FACTOR SECTION FACTOR SECTION FACTOR  SECTION
1 NA NA NA NA NA NA
2 NA NA NA NA NA NA
3 NA NA NA NA NA NA
4 NA NA NA NA NA NA
4a 1.57 14 2.59 1 1.52 H
5 NA NA NA NA NA NA
5a 1.08 14 2.66 1 1.50 5
6 NA NA NA NA NA NA
7 NA NA NA NA NA NA
7a 1.00 14 2.6 1 1.54 8
NOTES: *Refer to Table 4.1-1

**Margin Factor = Allowable Stress/Actual Stress
***Refer tc Figures 4.1-9 & 4.1-10

NA = Not Applicable
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