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RAI 3

MARK I CONTAINMENT LONG TERM PROGRAM

PLANT UNIOUE ANALYSIS REPORT LOADS EVALUATION

REQUEST FOR ADDITIONAL INFORMATION

(BROOKHAVEN NATIONAL LABORATORY)

FOR BRUNSWICK UNITS 1 & 2

PUAR Section 1.5
Justify the assumption that the unit S/RV forces and moments
are approximately the same as the unit pre-chugging load.

PUAR Section 1.5

Provide a comparison of the longitudinal distributions for
both the unit S/RV and pre-chugging loads and discuss any
available conservatisms which may offset the differences
between the two distributions.

PUAP Section 2.2.1.2, AC Section 2.7

Describe the alternate procedure used to calculate the pool
swell impact and drag loads for structures located above

the initial pool surface and below the maximum pool swell height.

PUAR Section 2.2.1.2, AC Section 2.7

Provide all pertinent documentation on the method used to
develop the load definition for Brunswick from the Monticello
test results and indicate why these pool swell profiles are

a conservative representation for the Brunswick geometry.

PUAR Section 2.2.1.2, AC Section 2.7 *~

In addition, justify the use of the first set of pool swell
profiles which were obtained in the Bruinswick test using a
wingless deflector in regions where no deflector exists.

PUAR Section 2.2.1.3, AC Section 2.8

The 0QSTS plant-specific movies were utilized in the

calculation of the froth impingement loads, as allowed by the
AC, on the RHR test lines, RHR containment cooliag line and the
monorail. Which OSTF tests were used. Describe how a conserva-
tive load specification was achieved and what uncertainty limits
were applied as discussed in the AC. Discuss in detail the




RAI 3

RAI 4

RAI 5

RAI 6

RAI 7

RAI 8a

(Continued)
method used to determine the froth source velocity. Were
Region II froth loads considered as part of the PUA?

PUAR Section 2.2.2, AC Section 2.13.8

The AC required that each licensee demonstrate that previously
submitted pool temperature analyses are sufficient or provide
plant-specific pool temperature response analyses to asssure
that S/RV discharge transients will not exceed the pool
temperature limits specified in the AC as supplemented by
NUREG-0783. Provide sufficient information to satisfy the above
requirement concerning the pool temperature elevation including
the maximum bulk pool temperature and maximum local pool
temperature obtained for each SRV discharge transient considered.
In addition, explain in detail and justify how the local-to-
bulk pool temperature differences was determined.

PUAR Section 2.2.2, AC Section 2.12.8.3

The AC stipulates that the Suppression Pool Temperature Monitoring
System (SPTMS) is required to ensure that the suppression pool

is within the allowable temperature limits set forth in the Plant
Technical Specifications. Provide sufficient information to
demonstrate that the Brunswick SPTMS design is in accordance with
the requirements of AC Section 2.13.8.3.

PUAR Section 2.2.2, AC Section 2.13.7

During the discrssion concerning the SRV load cases which are
applicable to Brunswick, various load cases were eliminted by
stating that these load cases were bounded by others, e.g.
case Al.2 (SBA) bounds Al.2 (IBA), thus only Al.2 (SBA) was
analyzed. Justify these statements by providing the results
of the computer analysis which were performed or the reasons
why various cases bound others.

PUAR Section 2.2.2, AC Section 2.13.7

The AC required that an asymmetric SRV discharge load case be
considered for both first and subsequent actuations with the
degree of asymmetric discharge for each event combination
being determined from a plant-specific primary system analysis
designed to maximize the asymmetric condition. No mention of
an asymmetric SRV discharge load case is made in the PUAR load
care discussion. Provide sufficient information to satisfy
the AC requirements concerning this matter.

PUAR Section 3.3.2.3, AC Section 2.10.1

The equations presented in the PUAR for interpolating the

vent header deflector forces at various Z/L's are not consistent
with the AC. These equations utilized the longitudinal

multiplier distribution from NEDO-24612 and thus do not incorporate

-0



RAI 8a

RAI 8b

RAI 8d

RAI 10a

RAI 10b

RAI 11

RAI 12

(Continued)

the AC specification that the three-dimensional

load variation shall be based on the EPRI "main vent orifice”
tests. Describe in detail how the vent deflector forces
were calculated at the various Z/L's.

PUAR Section 3.3.2.3, AC Section 2.10.1
Specify as part of your response which longitudinal multipliers

‘and set of equations were used in the interpolation process.

PUAR Section 3.3.2.3, AC Section 2.10.1

In addition, specify what the Z/L is for the typical pool
swell impact and drag load given in Figure 3.3.2.3-1 of the
PUAR.

PUAR Tables 3.9.2.1-1 and 3.9.2.1-2
Indicate service levels for bolts and welds listed in
T.ble. 309-2.1'1 .nd 309.2-1-2 of PUAR;

PUAR Section 3.3.2.5, AC Section 2.12.2

Describe what analyses were done to satisfy the AC requirement
for multiple downcomer chugging synchronization. Indicate what
exceedance probability was used to assess the statistical
directional dependence and what the corresponding fo-ce per
downcomer was.

PUAR Section 1.3.4, AC Section 2.13
Provide more detailed information concerning the T-quencher
utilized in the Brunswick plants.

PUAR Section 1.3.4, AC Section 2.13

Specify any differences such as hole spacing, hole diameter,
etc. between the Brunswick T-quencher and the T-quencher
tested at Monticello.

PUAR Section 2.2.1.8, AC Section 2.14.8

Provide the details of a post chug submerged structure load
calculation for a given segment of a vent header support’

column. Include numerical values of source strength and DLF

as a funciion of frequency. In addition, provide the
acceleration volume, drag coefficient, interference effect
multiplier and pertinent geometric parameters, and configuration
used in the calculation.

DELETED



Provide the impact/drag load transients used in the analysis of
the main vent, vent header, vacuum breaker and downcomers.

In addition, provide the position of the maximum pool swell
height and its relation to the main vent.

Provide the loads that were used in the Torus attached piping.




RAI la -~ PUAR Section 1.5

Justify the assumption that the unit S/RV forces and moments
are approximately the same as the unit pre-chugging load.

The unit pre-chugging load is higher than the unit S/RV load used in
the analysis, except at the longitudinal angles between O and 10°,
However, asymmetric loads on the torus will produce shear

forces Fyr and Fgr in addition to forces and moments Fg, Fy, Fyg, Mg,
and Mr. Fyr and Fgr are maximum when there is a sharp change in the
applied loads, in this case between 0 and 40° in the longitudinal'
direction. The shear forces then decrease in the longitudinal direction.
Maximum shear forces are obtained when the unit S/RV load analysis is
used for the pre-chugging load. Although the forces along the longi-
tudinal dicection from the unit S/RV and unit pre-chugging loads are
not the same, the maximum shear forces from the unit S/RV loads is
approximately the same or even higher than shear forces from the unit
pre-chugging loads. The maximum forces and moments Fr, Fg, Fyg, Mg and
Mt are controlled either by the symmet.ic distribution of pre-chugging

load or occur at the same locations as FNT and FST between 0 and 20°.

In addition, the maximum pre-chugging load, including the effect of
fluid-structure interaction, is approximately 2.26 psi at the dead
bottom center of the torus which can be considered negilzible when
compared to other loads due to LOCA conditions (max. of 44 psi).

Therefore, the unit S/RV load was used in lieu of unit pre-chugging

load to reduce computer cost.




RAI 1b -

RESPONSE

PUAR Section 1.5

Provide a comparison of the longitudinal distributions for
both the unit S/RV and pre-chugging loads and discuss any
available conservatisms which may offset the differences
between the two distributions.

Calculiation sheet 50 of 187, Attachment RAI 1lb, shows the

longitudinal distribution of the:

a)
b)
c)

d)

unit S/RV load.
unit S/RV load used in the analysis.
unit pre-chugging asymmetric load.

uniform pre-chugging symmetric load.



CALCULATION SET NO.

9527-040-E~-SC~TS~2

SHEET 50 OF 187

(ONE PAGE)

CAROLINA POWER & LIGET COMPANY

BRUNSWICK STEAM ELECTRIC PLANT

DNITS 16 2

ATTACEMENT RAI 1b
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RAI 2a -

RESPONSE

PUAR Section 2.2.1.2. AC Section 2.7

Describe the alternate procedure used to calculate the pool swell
impact and drag loads for structures located above the initial
pool surface and below the maximum pool swell height.

The alternate procedure provided by the NRC was used to calculate
the pool swell impact and drag loads for structures located above
the initial pool surface and below the maximum pool swell height.
Structures are classified as either cylindrical, exposed flat
surfaces or gratings and different calculation methods apply.

The longitudinal displacement and velocity distributions were
based on the "main vent” EPRI pool swell tests as shown in Figures
4,3,4-2 and 4.3.4=4 of the LDR. Described below is the NRC alter-
nate procedure used in the entire load specification:

a) Cvlindrical Structures

1. The maximum pressure of impact P ,, was determined by

2
pmx-7.0x1/2(1ﬁ 9
44 2e

Ppax = the maximum pressure averaged over the projected
area (psi)
r = the densitv of water (62.4 1bm/£t3)
v = the impact velocity (ft/sec)

g, = 32.3 ft-1bm/1bf-sec’

2. The hydrodynamic mass per unit area for impact loading was ob-

tained from Fig. 6-8 of NEDE-13426-P. A margin of +35% was

added to account for data scatter.




RESPONSE (Continued)

3.

5.

b.

The impulse of impact per unit area was determined by:

LM v )
A 144g.
where
1, = the impulse per unit area (psi-sec)

P

My/A = hydrodynamic mass from 2 above

The pulse duration was determined from the following equation:

The pressure due to drag following impact was determined by:

= Cp Znax
e e

where

P

C

vmax

4 = the average drag pressure acting on the projected
area of the target (psi)

p = the drag coefficient as defined by Fig. 2.7-2 of the
Acceptance Criteria.

= the maximum vertical velocity attained by the

pool (ft/sec)

Flat-Surface Structures

1.

2.

The pulse duration ('t-) was defined as a function of the impact

velocity:
<t = 0.0016w for V < 7 ft/sec

'1; = 0,0llw for V > 7 ft/sec
v

where w = the width of the flat surface (ft)

The pressure due to drag following impact was determined by:

PD'EE. evzux
144 g,

2



RESPONSE  (Continued)

b. Flat-Surface Structures (Continued)

3. From Fig. 6-8 of NEDE-13426-P, My/A was obtained. A margin of
+35% was added to account for data scatter.

4, The impulse of impact § r unit area was determined by:

I =My v
A lhzgc

. The maximum pressure (Pp.,) was calculated from the impulse
per unit area and the drag pressure as follows:
R
Pnax -_11 * PD ‘
c. Gratings T
The force on the grating was calculated as follows: <

- v
D AP x Aguting ( max) -

40

where
AP = pressure differential (1bf/in?) from Fig. 2.7-4 in the
Acceptance Criteria
To account for the dynamic nature of the initial loading, the

load was increased by a multiplier given by:

Fgp/D = 1 + [1 + (0.0064 wiF] /2 for wE <2000 in/sec
where

Fgg = Static equivalent load

w = width of grating bars, inches
f = natural frequency of lowest mode, Hz
D = Static drag load

This procedure was used to develop the Brunswick load definition for
all internal structures except the vent header, downcomers, and vent

header deflectors.



RAI 2b - PUAR Section 2.2.1.2, AC Section 2.7
Provide all pertinent documentation on the method used to develop
the load definition for Brunswick from the Monticello test results
and indicate why these pool swell profiles are a conservative
representation for the Brunswick geometry.

RESPONSE
Figures 1 and 2, Attachment RAI 2b-1, were the pertinent documents
utilized to develop the load definition for Brunswick from the
Monticello test results. The use of the Brunswick pool swell profiles
is conservative and is justified by the General Electric Company's
"MARK 1 SSE Ouestion Response"”, Attachment RAI 2b-1. GE's
justification did not include the effects of modified downcomer

submergence which is 1 ft. shorter than the original submergence on

which the OSTF test and load specification were based.



GENERAL ELECTRIC COMPANY

MARK 1 SSE QUESTION RESPONSE

QUESTION 262.1
(Total 2 Pages)

CAROLINA POWER & LIGET COMPANY

* BRUNSWICK STEAM ELECTRIC PLANT

UNITS 1 & 2

Attachment RAI 2b-1




6.E. COMPANY PROPRIETARY sHeET__ 1 oF_4

MARK N

QUESTION# 262 DATE gber 31 e

REQUESTOR United Engineers TASK# 0 £ 1

RESPONSIBLE ENGINEER : ORF#T23-226

TASK WARASER Apurba Mukherjee ﬁwwo EAF79 - 04 ,SUPPS
APPROVALS: ; 103182

GOE- ““I mﬂ.q‘f
Mark I Contaimment Design

QUESTION:

In Reference 1, we requested that GE provide a load definition for
Brunswick for. pool swell impact and drag forces for a deflector
configuration that was modified from what was used in our plant unigue
quarter scale tests. In Reference 2, GE provided new load definitions

for the ring header and deflector. In a telephone conversation

(S. Hucik, GE to H, Painter, UEAC, 5-14-80), GE stated that to

calculate pool swell Toads on vther structures, the pool swell displacement

and velocity distributions as originally provided in the PULD should
stil1l be used.

We understand that conservatism exists in this i1oad definition. Please
provide 2 quantitative statement of the conservatism and provide
Justificaiton for 1t. i

The following information is provided as an addendum to the previous
response %0 tO0T Question 252.1 dated 10-22-80 .

Pool swell velocity and displacement profiles were requested for
Brunswick for a deflector configuration different from the one that
was used in the QSTF tests.

Monticello is the most similar plant with a T-deflector._Jests 12
and 1? were chosen to represent Brunswick velocity and displacement
protiies and that will give conservative loads for the following reasons:

This answer to a Mark I Owner/AE gquestion on the Load Definition Report (LDR),
Application Guide (AG) or Plant Unique Load Definition (PULD) is provided for clar-
ification. This answer is not to be construed as modifying any of the design loads

which have been formally issued in the LDR or PULD.




.- - - —— - —— - - - -

) é.z. COMPANY PROPRIETARY 2

MARK I SSE QUESTION RESPONSE
(CONTINUATION SEEET)

QUESTION ¢ _ 262.1 REV. 1

Sensitivity test shows that higher p by 27.60% will result in higher
pool velocity and higher displacement profiles. Also the header at a
higher level will allow the pool to swell higher. -

Conclusion: By using Monticello (tests 17 and 18) pool swell velocity
and displacement profiles for Brunswick will be conservative.

BRUNSWICK (NEW) MONTICELLO

DEFLECTOR WIDTH
Header diameter 20.52 0.51
ubmergence (ft) 4.3 3.58'
(PSI/SEC.) 56.7 72.5
p (psid) 0 0
FL/D 5.17 5.17
Water/Deflector Gap (in) 3.75 5.85
Water/Header Gap (in) 33.7 41.8

* Submergence has been reduced to 3.3'
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RAI 2¢ - PUAR Section 2.2.1.2, AC Section 2.7

In addition, justify the use of the first set of pool swell
profiles which were obtained in the Brunswick test using a
wingless deflector in regions where no deflector exists.

RESPONSE

Two sets of pool swell profiles were used in the load calculation.

The first set is a result of Brunswick quarter scale test with wingless

deflector. The second set is the load definition for Brunswick devel-

oped by the General Electric Company based on the Monticello test,

When calculating pool swell loads, the first set of curves were used

for structures located in the region without the deflector while the

second set of curves were used for Structures located in the region

with the winged deflector. Figure 3, Attachment RAI 2¢c-1 shows the re-

gions in which different pool swell profiles were applied. Both
Brunswick and Monticello pool profiles were derived from OSTF tests

with deflectors. The former was specifically tested for the Brunswick

plants. There is no test data available for pool swell without deflec-

tor. For regions where no deflector exists, Brunswick pool profiles
were used since they are closer to the actual plant geometry than those
based on the Monticello test. The use of the Brunswick pool swell pro-

files is conservative and is justified by the General Electric Company'

MARK I SSE Ouestion Response”, Attachment RAI 2¢-2.
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GENERAL ELECTRIC COMPANY

MARK I SSE QUESTION RESPONSE

SHEETS lt3
FIGURES 1l4.1-1
FIGURES 114.1-2

(TOTAL 5 SEEETS)

CAROLINA POVER & LIGET COMPANY

BRUNSWICK STEAM ELECTRIC PLANT

UNITS 1 & 2

ATTACEENT RAI 2(C-2
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C.E. SOMDARY PROPRIITARY

szxer ) et
MATX I $SI CUISTION RISPOXST
goesTion ¢ 114.) 247t  August 17, 1579 .
szovesTor  CPEL a5 #8211 g K
‘prsvovsizLr IRsnEER  Gery W. Lawson oxr ¢ T23-233

TAST MANASIR Asurbe Mukherjee A-H*‘L her ‘/7 Tia ¢ EACTB-57, Rev. D

onoas: VS Te liayn S.3.80L &.‘U_’i

VS Tashjien, Tesh. L. SJ Stark, Manaper C.L. WADZ, Mazager -
Mark 1/i11 Consaine Mark 1/1: Contiine ¥ack 1 Comzaizmes: Desipgs
rert Ingineering ment Ingineering

(=3 4 wpd- - $]

Carclina Power § Light Company is surrently planning %o install the vent
heager gefiestor in pnly ‘the none-vent bay. Qur 1/4 szale tesis were cone
gucted wich the vent oeflessor, and thus sur plant unigue load definitien

4or poo) swell is with the ven: deflector. This letter is to reguest that
Sener2) Dlectric provice @ o2l gefinition for ool swell withour s defector
for our us? in the andlysis cf the vem- bly. This subject has been discussed
nviouﬂy detwaen United Ingineers ang Construstors (Hr H.E. Printer) and
senera) Tiessric (Mr. E.N. Swith).

FESPONSE: )

The e‘t'c::s ¢f not having @ ver: heacer seflesior (vs. having 2 de” ector)

or Tne ven:t hescer "r..a:: trangients is -nu gocumentes. The purpose of @

vens bu-zr sefiestor is o mitigate vent neader imsect/gdrag sess during

o001 swell., The Mark ! "--uimr.. F-a“uz Plans Unigue Quarter Sca2ie tests

were pvaiuztes =0 estadlish the effest c' nst mving t vent header geflest

on vens hepder imsecst loags. Tnis cvu.a:ion e %2 the definition of vent

heacer izsact Tcads fc' plarss <hes have tested with a deflecsor and do not
wigh =2 n-.s..n'l de"’c:::*s in the vent bSeys. The-geszils of the vent header

izoecs 1oac derinition for use in the an2iysis of the vent-bay (without a

_ gefecser) is provided in resconse to Duecgsias (03 0 The ztiached

Figure 114.7+1 is plant vnigue ing redlaces Figure 103.71-3 of the response

<o Queszion 103.1. This figure =es=ssents the plant unisue location of the

imspct pressurme transients on the vent beader O be used on conjunction

withk tng generis procedure outlined in tne’ response to Question 103.1.

The sensitivicies of ciher po2) swell loads (e.§., tc~us versica) Yoass,
so™us 2iTspece sressure 1o2ss, 2n¢ Torus susmerpel sressume 1oads) ang

sool swell Zisslacermernis ang velipcities T2 the absenze ¢f 1 ver: header
gefNestar in 2 wvent B2y have been evalugsed using the querter scale generic

=wis gagves %o a Mark T Owmes/AX guestisz o= the load Defizities depem (R,

sisatiss O e Plas: ‘."gim Load Delizizis: (FTL3) s r:v‘.dc: for slase

dfisgrizs, This znsver L3 met %0 be sonstrued as modlifying axy of the desips loals
whizh brve bee: {asued ::. the DR e Yoi3. ‘
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8.E. COMPANY PROPRIETARY
MARK St OUESTION RESPON
(CONTINUATION SHEZZT)

QUESTION ¢ 114.1

sensitivity tests (NEDE 23545-P) and the gquarter scale plant unigue tests

(NEDE 21944-P ang NIDE 24615-P). These evaluatiors lead to the followin
re-cmmendes matpins to be 2pplied to the existing plant unigue pool swel ¥
Toads oefined in the PULD's if a uility wishes not to Yastal) @ deflector in the
Vl;l% bays while the plant unigue Quarter scale tests were performec with 2
cefiector. .

1) Torus ve=tical loacs

2)

3)

)

2) Download - Ko margins, in ag2ition to those required by the NRC,
pre necessary because presence or assence of @ defector does not
influenze the torus downloal.

5) Uploess - The NRC imocsed marpins on uploass are adesuite and
conzein sufficient margin for uncertainty cdue to presence of
gefiecsoms in the OSTF plant unigue tests. Therefore, no acdi-
tional marging. cther than tnose izpased by the NRC, are recommendec.

Torus suomerped :nssun"- No mergins in addition =2 these required by
=he NRC are recommenged.

Torus 2i=soacze pressure - No margins in as2itien o thost e neey N
the NRI are recommendes.

imsess ans 2rEp on strucures ebove the P20 surface - The Toad gefinition
procesure for calouleting imsect ang crap on structures locatec edove the
seo) surfaze cosumenses in The Memk 1 LDR (NZDD 21388, Sestion 4.3.4)
usilizes »lans unigue 202 swell cisplazement ang velocity profiles cblainet
fen= =ne 2lant unicue OSTT tests. The atsence of @ gefesmoe in a venmt By
: SINsty
Tne~e-orE, Ne TO) (OWING MATFINS 2N Snanges are
secommenzes of be apslies 2 the plamt unizue pool swell gisplacement ang
velocisy profiles:

e)

w
—

Poc) swell velosizy - P
42p-00d by the Preteng

ne o \
$S21e 8535 aTe 2anig-vasiye p
she=eTore, nC T - EZi:i00 =0 hose resuirec by the WAL, aTe
nesessary. '
2ast swell velocities 23 lozzsicns awey from the Dool centerline anc neat
) FE:] WO S sy sS4t T-AR s e 3 13 LA WL AT IS L A
sAouic De NCieD tni: tne KA. crizerta resvires poging @ 335 margin 2
=he imsecs 10245 on strustumes ssove the pos) eng, therefore, NS
pszizione) margins are reccamendec.
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8.5, COMPANY PROPRICTARY

MARK ] SSE ODUSSTION RISPONSS
(CONTINUATION SHEZIT)

QUESTION ¢ 114.1

6)

7)

8)

Froth impingement loads - The NRC criteria on froth impingement velocities
and froth densities o be used in calsylating froth impingement Toads are
sufficiently conservative to offset any uncertgzinties due to the absence'

. of & oeflecsor in a vent bay. No acditional margins are recommendec.

Posl fallback loads - Use she exzcanzlpsise =scemeanded far She naa) swell
¢isplacement profile (item Ui sbove) to obizin the bulk pool swell heipgnt
cuiteing she falldeck loads. No additiona) margins are

recoomencet. )

Frosh 4211back Yoass - The froth fallback loads gre not affected by the
aosence of 2 defector in 2 vent bay. N margins are recommendec.
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RAI 3 - PUAR Section 2.2.1.3, AC Section 2.8

The OQSTF plant-specific movies were utilized in the calculation of the
froth impingement loads, as allowed by the AC, on the RHR test lines,
RHR containwent cooling line and the monorail. Which QSTF tests were
used? Describe how & conservative load specification was achieved

and what uncertainty limits were applied as discussed in the AC., Dis~-
cuss in detail the method used to determine the froth source velocity.
Were Region II froth locads ccrsidered as part of the PUA?

Brunswick plant unique QSTF movies were used in the calculation of the
froth impingement loads. Described below are the method and procedures

used to determine the froth source velocity:

1. Three tests were filmed at a rate of 498 frames per second. The films

were viewed and individual frames were aumbered.

2. A Bell & Howell 1592 16mm projector was set up.

3. A frame prior to downcomer discharge was frozen. Figure 1 lists
the distances between the downcomers, diameters of the vent
header, downcomers and deflector that v!ré measured to determine
the scale factor between the OSTF and the film. The scale
factor for the Brunswick QSTF was taken from Reference 1.

4, The position of the projecter was noted to detect any accidental
movement .

S. Sheets of tracing paper with the outline of the vent header were
taped to the wall. The frame and test numbers were noted.

6. Tracings of the pool surface and any froth due to the pool impact-
ing the vent header were made on approximately every five frames.
The pool surface and froth were diverted to each side of the vent

header after impact. Figure 2 shows the mearurements on each



RAI 3 PUAR Section 2.2.1.3, AC Section 2.8 (Continued)

RESPONSE: (Continued)

6. (Continued)
side used in calculating the froth velocity. After analyzing the
tracings, it was found that the maximum froth velocity occurred
between frames 65 and 75 in Test 1, between frames 60 and 70
in Test 2 and between frames 50 and 60 in Test 3. Measurements
of froth displacement, froth angle and froth width for these frames
were then taken on a frame-by-frane basis.

7. Due to the small elapsed time between frames, a discrepancy cf 0.01
inches in measured displacement will change the calculated
velocity 4.6 ft/sec. Because a frame-by-frame result is so
sensitive to error, running average values of ten consecutive
frames in each test were calculated (Fig. 3). The maximum
calculated velocities (vertical and horizontal) frcz throe tests
were used in the design. A comparison of frame-by-frame horizontal
velocity, running average velocity and the design velocity for

Test 1 is shown in Fig. 4,

A conservative load lpecifié:tion. based on the procedures discussed
above, with uncertainty limits properly accounted for, was achieved

in the following manner:

1. Maximum horizontal and vertical velocity never took place in the

same frame of the film, however, they were applied to structures

simultaneously.




RAI 3 - PUAR Section 2.2.1.3, AC Section 2.8 (Continued)

RESPONSE:

2.

3

(Continued)

According to the Acceptance Criteria a separate, lower bound froth
source velocity was used to estimate the froth density. This
resulted in a froth density greater than that of water and the

LDR procedure was used for the calculation of froth density.

The calculated duration of the froth impingement was shorter than
0.080 seconds specified in the LDR. The LDR specified duration

was used for the load specification.

Region II froth loads were considered as part of the PUA. The LDR

procedure was employed for the load specification. In the overlap

reginr where both Region I and II froth loads must be calculated,

it was found that Region I loads always govern.

Reference:

1.

Mark I Containment Program Quarter Scale Plant Unique Teste,
Vol. 1, page 2-27, NEDE-21966-P, April 1979.
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CALCULATION SET NO.

9527-E-SC-AP-1-F

Dimensions Pg. 314 of 356
Froth Source Measurements Pg. 319 of 356
Running Average Calculation Pg. 344 of 356

Froth Source Velocity

(Total 4 pages)

CAROLINA POWER & LIGHT COMPANY

BRUNSWICK STEAM ELECTRIC PLANT

UNITS 1 & 2

Attachment RAI 3
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RAl 4 = PUAR Section 2.2.2, AC Section 2.13.8
The AC required that each licensee demonstrate that previously
submitted pool temperature analyses are sufficient or provide
plant-specific pool temperature response analyses to assure
that S/RV discharge transients will not exceed the pool
temperature limits specified in the AC as supplemented by
NUREG-0783.
Provide sufficient information to satisfy the above requirement
concerning the pool temperature evaluation including the maximum
bulk pool temperature and maximum local pool temperature obtained
for each SRV discharge transient considered.
In addition, explain in detail and justify how the local-to-bulk
pool temperature differences were determined.

RESPONSE
Previously submitted pool temperature analyses were documented
in "Brunswick Steam Electric Plant Unit 1 and 2 Suppression Pool
Temperature Response” (NEDC-24364-P) issued by Genmeral Electric in

1981.

This document has provided process transient analyses of seven (7)
postulated events including various SRV and RHR system failures,

as outlined in NUREG-0783, Section 5.6.

Two (2) GE proprietary computer codes and models were used to perform

the analyses.

1. The coupled reactor and suppression.pool model uses a thermo~
dynamic code to calculate the transient response of the
suppression pool during long-term events which add heat *> the
pool. This code performs fluid mass and energy balances in
the reactor primary system and suppression pool, and calculates
the reactor vessel water level, pressure, and long-term response

of the suppression pool bulk temperature.



RAI 4 - PUAR Section 2.2.2, AC Section 2.13.8 (Continued)
RESPONSE: (Continued)

The calculations include the temperatures in the bay(s) of
discharge, downstream of the quencher device, on the bay

centerline, and at elevations above and below the quencher device.

The local temperature is the average of the temperatures
calculated in the vicinity of {above and below) the

T-quencher in the downstream portion of the bay.

The reported local temperatures correspond to the highest

temperature calculated in this manner.

Updated design data unique to the Brunmswick Plant were submitted
by licensee and used by GE for adjusting the computer models,
setting up the necessary assumptions and inputting the events'
initial conditions.

Summary of Results:

1. The maximum local temperatures in all cases remained below the

200°F limit throughout the transients analyzed.

2. The maximum local temperature achieved is 196°F for SBA with

one RHR locp available.

3. The maximum local-to-bulk temperature difference (OT) equals
50°F, which occurred at the beginning of two (2) events and

prior to the RHR suppression pool cooling mode initiation.



RAI 4 =~ PUAR Section 2.2.2, AC Section 2.13.8 (Continued)

RESPONSE (Continuei)

1.

2.

(Continued) ,
The various modes of operation of all important auxiliary
eystems, such as the SRV's, MSIV's, ECCS, RHR and Feedwater

System are modeled.

To simulate a specified reactor cooldown and/or depressurization
rate(s), a predetermined rate of change of temperature may be

imposed onto the reactor vessel.

In addition, the model also simultes system set points (automatic

and manual), and specified cperator actions.

The local pool temperature model is used to calculate the water
temperature in the vicinity of the quencher during SRV discharge

events which add heat to the pool.

Results obtained from the previously described calculations

such as the mass and energy added to and/or removed from the pool
during each transient ‘(i.e. RER and SRV flows), are input into
this model along with pool geometry, submerged structures

geometry and pool initial conditions.

The overall local temperature analysis consists of two major
coupled components; a momentum balance to solve for the bulk
pool velocity, and a two-dimensional energy model which

superimposes the local recirculation on the bulk velocity to

determine the temperature distribution in the pool.

-



RAI 4 - PUAR Section 2.2.2, AC Section 2.13.8 (Continued)

RESPONSE: (Continued)

3.

4.

(Continued)

It should be noted that the corresponding pool bulk temperatures
were around 120°F in both cases but subsequent pool thermal
mixing and cooling, performed by RHR, have decreased the & T

to 25-30°F in 3 to 5 minutes.

OT at the time of maximum temperatures (lccal as well as bulk)
are about 15°F for cases where two RHR loops are assumed
operational and about 30°F for cases where only one PHR loop

is available.

It may be concluded that RHR induced suppression pool circu-
lation leads to good thermal mixing, which effectively

lowers water temperatures in the vicinity of discharging

T-quencher, thus improving the steau condensing prccess.




RAI 5 - PUAR Section 2.2.2, AC Section 2.13.8.3
The AC stipulates that the Suppression Pool Temperature Monitoring
System (SPTMS) is required to ensure that the suppression pool is
within the allowable temperature limits set forth in the Plant
Technical Specifications. Provide sufficient information to demon-
strate that the Brunswick SPTMS design is in accordance with the
requirements of AC Section 2.13.8.3.

RESPONSE :
CP&L's commitment with regard to installation of the modified
suppression pcol water teamperature monitoring systems (SPTMS's) is
to have them operational prior to the start of the fuel cycle € on

Unit 2 and fuel cycle 5 on Unit 1.

This translates into December 1984 and July 1934 respectively.

The dclign status of the above systems is described bhelow:
A. The suppression pool water temperature sensor location analysis
with regard to the reouirements of NUREG-0661 and 0783 was per-
formed bv NUTECH Engineering, San Jose, California. .The final
report with recommendations as to quantity and exact placing
of sensors was submitted: See Attachment 5-1.
This analysis was based on the Monticello test results.
B. Subsequent structural modifications of the in-torus equipment (service)
platforms, walkwaye, etc.) prompted a need for minor relocation of
the above sensors, ﬁrécening though the elevation and the torus
bays where the sensors were previously placed and analysed.
Presently NUTECH is finalizing the relocation evaluation. Preliminary
results indicate that tﬁe new locations will be fcasible, which
will improve the accessibility and maintainability of the

SPTMS's temperature sensors without sacrificing the accuracy of

measurements.




RAI 5 - PUAR Section 2.2.2, AC Section 2.13.8.3 (Continued)

RESPONSE  (Con:zinued)

C. The design of the balance of the systems is presently in progress.
We are evaluating alternate methods of data processing, communi~
cation lines, hardware, software, etc. The necessary changes to
the existing temperature monitoring systems are being identified

to avoid duplication of information.

The above design is proceeding ir compliance with the NUREG-0661
NUREG-0783. The subject systems will possess the {vlilowing
features:
1. Two redundant networks of resistance temperature detectors =
thirteen (13) RTD's in each loop - will be located about
the perimeter of the vent header at approved locations and
calculated elevations: See Attachment 5-l.

Separate Cless 1T circuits will carry the RTD signals out of

L the torus via fully qualified electrical penetrations.
3. The computing device (either micro-processor based or
existing computer) will compute the bulk temperature reading
and transmit the signal to:
a. Data logger for the plant monitoring system.
b. Main control room for indication, recording and alarms,
as required.
c. Remote shutdown panel to substitute the presently used
single point signal, if necessary.
4, Alarm set points will be established in strict compliance with
the NRC requirements and necessary modifications to operational
procedures will be made accordingly.

e



RAI 5 - PUAR Section 2.2.2, AC Section 2.13.8.3

{Continued)
RESPONSE: (Continued)

NOTE: (1) Redundancy is to be consistently maintained

to provide the necessary reliability of the System.

(2) Item 3.c. is still being evaluated.
Bef.: Attachment 5«3

"Final Results on temperature sensor locations for the
Brunswick Plant™ - 47 pages plus 1 drawing.
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Mr. L. R. Scott

United Engineers and (;.2)
Constructors, Inc. l>

30 South 17th Street oL

P. 0. Box 8223

Philadelphia, PA 19101 é ;/’ ‘2

SUBJECT: FINAL RESULTS ON TEMPERATURE SENSOR LOCATIONS POR
“EE BRUNSWICK PLANT

REFERENCES: 1) NUTECH Proposal NB81-038, dated March 12, 1981
2) Levter from L. R. Scott (UEC) to P. M. Donnelly,
UV06072, dated June 23, 1981

Dear Mr. Scott:

Per the scope of work identified in Reference 1, please find
enclosed Attachment A outlining our reccmmendat;ons and justifica-
tions for sensor placements, Attachment B containing the calculation
package supporting our recommendations, and a copy of the final
drawing indicating senscor locations.

Adéressing the concerns itemized in Reference 2:

l. The RHR line locations ané direction of flow are indicated
on the attached drawing.

2. The reference to temperature monitoring system has been
changed to read, "RTD sensors for temperature monitoring
system",

3. The length of the RTD is unimportant from a thermal mixing
viewpoint, as long as the sensitive portion of the RTD is only
in contact with water. Therefore, the lencth will be
dictated by the method of attachment and other system reguire-
ments.

4. We are recommending that two sensors be placed at each
location to provide redundancy at each location. The use of
~separate and redundant recording systems has not been
= =~ ~7" _addressed in the enclosed recommendations.
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5. All sensors are placed so as to yield an accurate bulk
temperature. Currently, none of the sensor locations are
intended to measure local temperature. However, an approp-
riate algorithm can be developed to infer the local
temperatu. *t each T-Quencher location.

In summary, NUTECE recommends that RTD sensors for the temperature
mon;to:xng system should be placcd at thirteen locations as indicated
in the attached drawing. NUTECH is also recommending placement of a
redundant RTD at each location to ensure accurate measurement of the
suppression pocl bulk temperature in the event of a sensor failure.

If you have any questions, please call Pat Donnelly or me.

Yours very truly,

Ek @ Mtz F2osr

Erik Matheson . . ford er
Consultant Thermal-Hydraulics
Engineering Greoup

P ogect Englneer

Pro:ect Manager

hg

nutech
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UEC-01-05

ATTACHMENT A
FINAL DESIGN RECOMMENDATIONS CONCERNING
RTD SENSOR LOCATIONS FOR THE
SUPPRESSION POOL TEMPERATURE MONITORING SYSTEM

Reference:

1) NUTECH Proposal N81-038 to Provide Engineering Services to United
Engineers and Constructors, Inc., March 12, 198l.

2) Monticello T-Quencher Thermal Mixing Test Final Report, Task
No. 7.5.2, General Electric Co., April 1979.

3) Safety Evaluation Report - Mark I Contzinment Long-Term Program,
U. 5. Nuclear Regulatory Commission, NUREG-0661, July 1980.

4) Instrumentation for Light-Water-Cooled Nuclear Power Plants to
Assess Plant and Environs Conditions During and Following zn
Accident, U. S. Nuclear Regulatory Commission, Regulatory Guide
1.97, December 1980.

5) "Carolina Power and Light Company, Brunswick Steam Electric Plant
Unit 2, RTD Sensor Locations - Suppressicn ®col Installation Drawing”,
NUTECE Drawing No. UEC-01-200, Rev. 0, NUTECH File No. 155.2301.C200.

This letter report completes the objectives of the Phase I work defined
in NUTECE Proposal NB1-038 (Reference 1l). The primary objectives were
to evaluate and make recommendations concerning the present location of
RTD sensors for the suppression pool temperature monitoring system, to
make a reccmmendation with respect to bulk versus local temperature
measurement, and to recommend sensor locations in accordance with
References 3 and 4.

The necessity to perform the first two tasks outlined in NUTECH
Proposal NB81-038 (Reference 1) was eliminated after the conversation
with Mr. Vasant Deo on May 18, 1981. 1In this conversation, Mr. Deo
informed NUTECE that the catwalk 'structure, where the present monitor-
ing system is mounted, will be removed from the wetwell in the future.
Therefore, the need to evaluate the existing system was eliminated.

The Monticello thermal mixing test report (Reference 2) was extensively
reviewed ané evaluated with respect tc temperature sensor placement.
NUREG-0661 (Reference 3) was also utilized for determination of require-
ments for bulk ané local temperature measurements. Likewise, Regulatory
Guide 1.97 (Reference 4) was the basis for system redundancy reguirements.
Upon completion of these reviews, it was apparent that there were two
options which would meet the system requirements ané regulatory guide-
lines. These are:

1) Place sensors for local temperature determination per Reference 3
guidelines and compute the bulk temperature,if desired, from
these measurements.
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SAne UEC-01~-05
Final Design Recommendations -2- Attachment A
Concerning RTD Sensor Locations

for the Suppression Pool Temperature
Monitoring System

2) Place sensors for optimum bulk temperature determination and apply
a local-to~bulk temperature difference for local pool temperature
determination.

DESIGN RECOMMENDATIONS

NUTECE is recommending that the sensors be placed for optimum bulk
temperature determination. There should be at least one sensor loca-
tion for each discharge device. NUTECH recommends that two additional
sensor locations be utilized in order to aveid undue conservatism in
computing the bulk temperature. A diagram of the thirteen recommended
sensor locations is presented in Reference 5. The vertical location

of the sensors about the torus remains at a constant elevation which is
also indicated in Reference 5. This sensor elevation corresponds to
the level at which the centroid of the pool water volume is located for
average operating water level.

It should be noted that the sensors are placed on the vent header
support columns on the Reactor Pressure Vessel (RPV) side of the

torus to account for the lesser capacity of that side c¢o condense steam
due to the smaller cross-section as viewed from above. It is also
recommended that a redundant sensor be placed at each location specified,
thus a total of 26 sensors are reguired for the monitoring system. Both
sensors at each location should have the sensitive portion of the device
located at the elevation specified. As long as the sensitive portion

of the sensor is not touching the vent header support cclumn, almost

any sensor mounting scheme which provides the proper support is accept=
able from a temperature measurement standpoint.

A volumetric weighting factor will be assigned to each sensor in the
Phase II work described in Reference 1. Finally, a local-to-bulk
temperature difference will be determined during the Phase III work
described in Reference 1.

DESIGN JUSTIFICATIONS

There are several reasons why the bulk temperature measurement system

is chosen over the local temperature measurement. First, plant opera-
tional procedures are written in terms of bulk pool temperature and
providing a local measurement woulé reguire a rewriting of operational
procedures. Also, if the sensors were placed at a low enough elevation
to measure the local temperature, a non-conservative estimate of the
bulk temperature wculd be obtained. This is due to the fact that the
pool flow is stratified, i.e.,the cool water tends to be near the
bottom, which wouléd result in low values of the local temperature every-
where except at the discharge guencher.

The justification for the sensor placement primarily stems from the
Monticello tests. These tests demonstrated that the placement of the
sensors on the vent header support columns on the RPV side of the torus
and at the elevation of the pool centroid, along with a volumetric
auverage of the temperatures at these locations, will give a very good
prediction of the bulk temperature throughout the transient.
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B UEC-01-05
Pinal Design Recommendations -3=- Attachment A
Concezning RTD Sensor Locations .

for the Suppression Pool Temperature

Monitoring System

Secondly, installation of the system should be simplified since the
leads for the present system are routed through the vent header distri-
bution system and the torus liner plate is backed with concrete, i.e.,
it is easier to mount the sensors on the vent header support columns
than on the torus walls. Also, since the T-Quenchers are approximately
symmetric with respect to the torus miter joints and the vent header
support columns are located near the miter joints, these lccations

give a good indication of the average cell temperature in all bays,
including the discharging bay.

it is recommended that there is at least one sensor location in every
bay with a discharge device. This arrangement assures a conservative
measurement of the bulk pool temperature since the hottest bay, 1.e.,
the discharging bay, will always be monitored. Redundancy is also
recommended in each bay with a discharge device for this same reason.
The possibility of a failure of the sensor in the bay with the dis-
charging device could lead to a nonconservative indication of the bulk
pocl temperature. Finally, the failure of any sensor would unnecessarily
complicate the algorithm for determining the bulk temperature from the
sensor readings. Without redundancy, the algorithm would have to search
for the failed sensor and determine its proximity <o the discharging
device and make adeguate corrections. This cculd lead to a fairly

large number of permutations that the algeritnm would have to consider.

After considering all of these possibilities, NUTECE recommends that 26
sensors be located in sets of two for bulk temperature measurements
according to the diagrams in Reference 5.
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L TRODUCT ION

'TemPgm‘{‘ures were wmeasured i seveval
bays | Lv\c\ucl'ms +he &isc\r\ar:\'ma cl'uev»c.ker-
\04'3’ al varieus elevations A“ri“ﬁ the
Monticelle T-CQuenche~ ther mal X tects.
The tects were conducted for twe
cages : 1) one RHR loop Prwaclw\:s
cieedation | and thus  evhanced therms)
mixing A tThe Suppres sion pocl , and

2) no RHR cicculdtion of +he cuppression
peel. The fest data is awnclyzed jherewn,
in ovder o ddtermiwme o methed Jeor
mov\'\‘forms‘ ‘e bulk ‘femPe\rdure ot
the Suppression Poc\ o\urms 1vansieds
such as, SR\/_ad'uc‘t(ows awd DEBA-LOCA's.
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2.0 TECHNICAL. APPROACH

ITn ) bt 4l o\isc-\\«rsw\i iu@wc\l\c'r \om&)
there are —three Seuscrs mounted ew
the ‘wmner vest licadev -.suFPow‘t' column

& diffecet clevitions iw the wewdored
by ducing the Mocticelle tedte, The
sewsors of the aerwmedicte clevsticn
ave all lccated &t the verticdl
ceilveid o the S uppression (xc'\,c-e.J
there arve c‘(,“"\ volumes of wate~
dbove and belew this elevition. 'ﬂere%—e)
the sensor reaalin3s at this elevation are
c,o\..\que.& with +Hie averagqe responses ot
4he Three Sewnseovs ‘v each \oa.3 te
<ec (Y the (m“(ermeob'&s(c elewition (= =
Soa& .\V\A;C.a%oc‘ o'SJ. +he ayernse- ‘fen-\f::r«‘:lrw’e
& quven \°°"3’ This Comparicon (<
Per{’owwxerl b: time —cwerqsmz “he
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desclite difference betwsen the response
of the itermed e sewsor and the
response of “the three sewsers a«m\S'A
+03it\\e<' Jor each \oau Since “theve
Was Mo SCnsSov a+' 'B«e tv&@ w\ea\u{\'e.
c\eJi‘t(M TN ’ﬁ«e AL‘C‘\AU‘SV\S iuev\c\w\ bu.u\
t = necessary ‘o Q;{tra?a\de (ke
vespowses Tvem Seasors above this
clevation (n ovder to obtaiv « cespense

& d\is levation.

After o s A‘?'\?\“w\w\eA "‘c\«d’T The witer-
Y\'\ez;\q"\-C elevation is a 3ooal ind icdtie
or Hhe average *\'emeE'wsre (noa kaw,
(t is necessary te ass(fanm a
volumel ric wcia\l\‘f'w\l J;:a.c o~ tTe each
bqs whiclh, cCcowtains '{€w\f=e~rat‘(uc‘e <senso's
Sivce These lecations are wst eueubj

A'\(;‘(ri B\:ke_a& o.\ood(' “(’\V\( suPP\“essuv\ Poo\
F‘S;‘ter %s\s\r\'\vxs aPF*"DfN"i‘«*f— Velumetrc

Revision

o | l

Preparec By/Date

-

o b | T B

- — J of (
Cneckec By/Date @-ﬂﬂq | | | ey
£ /




nutech

San Jose, California

Project N'&éuk\z Sten.m E\c,cftric qu;\'\: i kh
Owner are|ing Pomr g&; LY O "y File No )85, 230,03

ciet Vnited Tuaineers and Coustructors “Tne.
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veed w Cc»x\'y-gmi*.iov\ with the Transiend
temperdlure data «t the ivtermedicte
elevation in exch wonitoved a oy te
estimale +the bulk Suppressien Pﬁc\
‘\:ew\?erct\ure Yesponce, "1 his res ponss
s tHen Cov\r"a-"ed weth the c:»mpd'cci
"Cche.raljure Vesponse $mv\a\ L

Re‘;:cf‘tvx cC 1 ’

V:uf\u\lvs 3 ‘f\-\: e\evit‘lbv\ {:'oc sScwnzo~
P\ar.e mev-\t S Cowm PJ”C eo\ ;'ev— the.
Bruw\su.\(ck P\o.:t b&seé\ own 'the v'b’-t\“—ﬁ\

cexlvoid - t= SuPPress(o»\ f>c-e~\
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Fer'gormea as oullined iw Section 2.0
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1  DATA REDUCTION FOR CASE OF ONE RHR Loop
: CTIRCULATING

Thn order =2 P\o.ce the RTDs ot the

— .

proper elevation For mm\'(:or‘mj "U\e_ bu‘k
Poc\ tewmperature it is desivable tht
the sensers be P\acecl at the elevat ton
which would correspoad te the averaac
-kemf,e(:{'ure sver -he FCG\ cress-Seltion ot
cach &3 location. Frem Figures 422 dhough
4- of Reference 1, it is Found that thee
are “hree RTD's distribifed verticall  on
verll  header supperl  Columns lo cated in: i .we
6¢Fa({kc b“is which dec net  heuse the
A'\sc\'\qrs\nj ‘Lu(V\C\'\er. Frons tha odivvensions
51\10\) it is alee dound thet <4we RTL's <t
dhe intermedidte clevition oF 80" abeve the
base o+ +he Suppres<ion poe| are Pos;'{*.cne‘:{
such  that zxuﬂn half & the  velume of
water lies dbeve 4he RTD awd hdd lies belew.

T he Far'(tcuiar e‘iv.&"\‘;ov\ SL\oK‘m( EQ 1'421({
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L, » F“'. '¥b( _mu.sura.m;n —-—GT'_..‘B\:_ loc.s\ :FCV-\Pw?J’ch

d.vcx’gad over "’t’\'\r. P°°\ crogs-sgq-tmk Houever

S ‘ﬂsg._ :t'lMFer{tuﬂts mc«smv( q'k' 'HM‘ ¢t€~m‘ttovx
hould  be comparad with the averaqes oF
e '{emParcffu(es v easzured b‘ﬁ all three BTD's
& each bay. TThe average bay temperatures
For the ba:Ss net l‘\ou.s‘wxs “the o(s‘scl-\xrainl
quenche— are tabulated as functions of time
in Table 311, These values ave taken
Leom Figure S5-8 of Retecence 1 for

4+he case ot one RHR loep c'w-cu\c:(-‘.v._j.
T Table '512 the tempecratures for ench
monXor  in ‘t\f\e \oa-3 with the al\scb\mrjml
iuzvxc\\e( avre 'ta\ou\‘te.o\ «\ovxs w‘{k tha
resuttant o.ve.r«se,' \:ms ‘(:ew\Perq “re «5 a
Lunction oF +time. The avecaae \015 ‘{’Cw\f&(&ufﬁ
was w"(e& wr’(\r\ “o E&QMP.{,— -’co assijvx

s wus\'\*m—:\ Tactors to +the w\ov\\‘\:ors T he
Susariibivns wvsgired 95 Srem ¥he’ bast &

* See Fi ure s A'ﬂ‘ avJ. &-15— o'; Rc'&!fc-\(( 1
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._._.;__....-;U«Q s««ppresswvx Poo\ for each bqa ara also

T tabddted tn Table 343, The temperatures
in 4the Jiret Five columns wvere +tuken
£ rom F"j“(**‘ k-4 ‘H\rous\'\ A-13 of Refecence 1.
T he -{'cmpe(&t'wes for BA3 D had 4 ba
Qx‘t\rapo\a"(eo\ from cther informition Since
ne monitor wasg P\c\c_ul 80" from the lbeze
ot the s uppression fboo\ w thie Far‘t‘.c..lc_r
ba‘j From F(S.\res A-1 and A-15 oF Referonce 1
b e Found thit wmoniters T and T22
ave wounted 1224”7 Jrom ‘H\e base oF the
supprecsion pocl | while, the meondors T1T and
T22 are o 945.57. T hese ‘fempercﬁw’es
ace tdbddted sz functions of time iw Table
312. The First “two ‘tem'zmra ures ave
cwzrqsec! e obfainn a rzzF\'esev'\J(«"\va ‘\‘e'—mfevd'u\'e
& 122.4" )av\A) tHe dther tweo wmenidors ave
Ghiaacd. Ao aebiny n Bh puntura. £ TE5T,
Then, the 'femferdtu.re. jf‘d'\eﬁ between thess

/
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‘;-_{wo stations s \'m(qf\s e-d'mrao\d'eal +to
T dhe 0" elevalion te obtain the '\"-np@f‘d'“\'ﬁ
-For‘ 5«3 D Ta\:\?_ 3.1.3, Ir\ ofdef' +c>

establish the appropricteness ot Q*P‘ﬁ*“g
e wmenitor at the clevation 7 ac e
measure of the averaqe qu tempavature ,
the time -cuerqsd-ti devistion of the 'tCW\Fi-'aT{uR
ratasured of elevation 0" From the avevage
‘t:»cx.3 %emf.e.—d“rg s repor‘teo\ £or cach

bay wm Table 314, Tre deviction s compted
as the abselate value ot 4he diFFerence
between ¢ "C(mfbe~'a":u~'4 measured dat §0”
and 4he averaqe bg.i "tew\f:e\r‘a ure . T his
o\evl.’:’rlov\ (s C"“‘.F“{“‘( Tt eadh ooeiv'\'t i time
and then, querxsaA over time 4o obtam
the numbers n Table 314, WidW 2 maxcaum
time -averaaed deviation of 24°F for Bay DF,
thic elevation chosen seems te be a very
300«')\ choice  For me«suv'\v\j the averaqe \m.j ‘{enferdum.
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WA A
__In Table 345] the bulk suppression Poo\ {cmre.rﬂ'u:e.

T as a fanttion o time and the deviction

" Seom the bulk {emfxd’(ure as «a Sw\aj(;o“ o
time Tor each \>~3 & the elovation oF ®W”
are tabulded. The buk -tem'p.onﬁure ey
e ditamet Srom an< of the 4:;3;4«-5 in
A?ixv\& wx A oF Refecence 1. The devialions
are comfu"(d from the diffecence of tThe
{ewxPer;'(ums & oan elesdtion F T and tha
bulk “temperikwrz (nste bt e zian (s rétawed
Soe dhese devidliews adike 4he +me.-uen3ccl
devidtions 1w Table 314). Since the RTD:
ace wet leected «best ‘er torus in a
chw\me."?f"c S S (see Fas.mc 4-1 s Re{ere.«ce‘l)J
o weighting facter for the individual
monitors wmust be estimated based on the
Vo‘\uw\e. o'.L .-.chtf\’ (exF(ese'«‘teé( bj each, 4'64'(’10;«,
In F—(Surg 341, the lecatione of the RTD':
awd The a.PProx\m'L\'c voluwe s —H«ej YeFrcsg.ZJ(
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e e A R R R 1
o are ,iy\Aic—:"RA —_13 4he cresses and The Ags\aecl

r T lines ){cstdfive\:S. Meouitors S,Q) D,-/E», and E/F
are _all indicdted uacﬂn i the Mio\J,\e ot -
‘_ e volume S panning two babs , ohile , Mowiter
L D (u'tua\\j the Lv?te-'mulid\'c Pos'("t';ou\ o
monitors Tlb, T17, T22, and T23) s o liftle
o‘q‘-cz-ﬁcr ot a'. volume spanning ewe bay .
Fimh'3 , Mowter H is lxqc't‘3 one hald qu

off -ceater oF the Vewmaining Seven bays ,
ohich shedd be clese eV\Ouj\\ 4o cewler swe
+thes Poci"c\on s aFchv;iw\Ete\j 180° Frewm the
Ci'*sc\qurs'w\:) 1uev~:.\cr'. The wumber of bauss
| reFrcsgv‘&u\ \oj eacl menitor and the

¥ resd|tast Vo\umd'fic. wz'\j\ﬁ ey Lactors ave
"tt\ov\a'&‘w\ wm Table 1. The oeéfjk'tiwj factors
ace s&seA A c_ovx'yvxcfiovx oith the devictions
feom 4he bulk temperature 4o Aitermine
4he devidbion From the bulk iémpenﬁux’e
that one wou\A\ <ee & 4he Bu‘lki"\'empe«-g we
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Qﬁﬂllm_aﬂs__ﬂ_&\'\dr Oow«P&wq
umL_d_ﬁﬁmmAMﬁzﬂ Tue.

-

f 1 éwﬂs “mowtored bycompating the average of

T he individua| sewnsers m the Suppression Fcol.
At each Fo'uxt W time | the overall daviation

from the bulk +<m‘>¢ri‘\?~4fe. Mmay be compu‘&ecl

Qs go\\owsi

om=Z W,

Ohere, & (s 1he overvall Aevin+iow, W; is the
)
and ST (s the devistion Frowm ke bulk {?w‘oeri&u-'e
for a 3'w<v\ sewnsevr. | he fcsuH’ath ovevall
a\ev:d‘ciov\ Lerom Hie bulk ‘t‘emptw?\'(urz as o
it b of tme s tabulated w Table 3.1.7.

T\AQ N\kan\‘j(u&ﬁ o‘p 'H‘\C Sred&e_s"t ACV\G'&\M
(S °“\':‘§ 4. 1°F. —‘_\’\Crc’t:orc, it seems safe

+° 3‘-3 -t\’\‘:t L'F -t\'\?— SnsSorsS 4rvre loca-tecl
such “t\'\&'t eﬁ_uq\ \/o(uw\es o__‘r: wa'fter e a\oove

VOKKMEtY'tQ wt'\s\'\k;“‘j ’Fa.'ckof' "For S jwcv\ SsSenscey

am{ \ae\ow q\w\ i'; ‘t\'\u‘e QCC G Miwn mum c'?'
. SlxX =ewsor (oc.a‘(’ (ons ) then , the bullk

suﬂw{ss\ov\ Poe\ "CCMPerihfe . be Fra.o\(d’eci within £5°F.
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08 course | this accuvacy tor P(CA(C(\':V\J the
bulk Pool ‘{emera'{'ura should {w\Frove as The
huwmber T sewnser locations increases . Aiso,
o  more 9‘5.“»«6{(&:. arrGMJ&MQth o..,C sSewnsors
wouu tmprove the acec urac o b_j g[;w\'md—mj
“he ne.c'essi‘.':j Te estimale +he velume assocd el
with each sewsor, €., ezua\ spaeing asald cj{c[nl

eiua\ represew‘tat\'lve. volumes , Fim\\t\, i+ should

be naled Lhat +he aecuracy of sudh e

Mm‘x"tcf'\v\s stjs'tem— ol be q"\:{:eieo\ \o.j

anay o(evir:’t:ov\ from the wormel oﬁer&\'ims

weker |cue( iw The supffe‘-’ﬂiow W\ A e

the water level A*'OF-") the mov\'\{’o\ﬁma‘

Ssikem swould F"’ﬁti\c'k tee \'\tj\\ e ‘{témﬁéfa “re

due to stetificdion ji.e, the meaider will

be abeve +the dlewition which divides He wdtee

Lv&c e‘(’HQ\ voluwme & ,av.:x ‘{:L«ew'e;ov'i, + aaal] ke

w the hetlev hall. L'-'xew'\se) ac '{'L\e. Pcc'\ leve

. } e <
rists the wmeondoring zuslem will MJWP“AKT TR LSRR,
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{ “TABLE 3.1{.AVERPSE BAY TEMPERATURES(F)
Tme {mw) {Bay C | Bay B | Bay H |Bay E/F [Bay D/E
. 0 53.3 S33 o33 o33 S3.3
2 8.5 2.2 53.3 §3.3 5%.%
4 Ny 7.0 s S33 S8.0
e 8.5 24.1 3.5 546 552
2 91.2 9.2 Te7 | 638 3%
10 ]€.0 937 §3.2 720 12.5
12 100.7 100.0 89.0 3.0 2.3
4 933 100.8 956 €2.% g1.5
1 ¥1.3 94.5 s 83.% gS.8
12 Q0.0 91.0 94.3 q2.0 q00
fas 1.8 9.7 42.0 93.0 @20
22 Q37 935 904 90.0 0.0
24 q4.0 s 92.0 893 %9.3
26 Q24 s 430 0.0 40.0
2% 912 420 94.0 40.9 23.9
30 1.2 920 94.0 q2.0 Go.2
32 92.0 92.0 93.2 Q30 91.0
34 q20 92.0 qz.0 Q30 92.0
36 Q.5 325 9.5 Q2.5 2.5
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32 23 | -1, | -04 |-63 | 12 |-04 | -13 |
34 28 |-14 | -01 |-e7 | 1z |-07 | -os
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RAI 6 -

RESPONSE

PUAR Section 2.2.2, AC Sectiomn 2.13.7

During the discuseion concerning the SRV load cases which

are applicable to Brumswick, various load cases were eliminated
by stating that these load cases were bounded by others, e.g.
case Al.2 (SBA) bounds Al.2 (IBA), thus only Al.2 (SEA) was
analyzed. Justify these statements by providing the results

of the computer analysis which were performed or the reasons
why various cases bound others.

A.

The actuation of a Safety Relief Valve (SRV) resulzs in the
following loads:

1) Thrust loads on the SRV piping and T-Quencher (RVFOR)

2) T=Quencher water jet loads (TQJET)

3) Pressure loads on torus shell (QBUBS)

4) Drag loads on submerged structures (TOFOR)

These loads were calculated by GE's computer codes RVFOR, TQJET,
OBUBE and TOFOR, respectively. Table 1, Attachment RAI 6 shows
computer analyses performed for various SRV loading cases (marked

by X), and reasons why various cases bound others.

For Al.2 and A3.2 load cases, both SBA and IBA are required in
the load specification. The only input difference used in
calculating thrust loads for SBA and IBA is the drywell pressure
at the time of air purging from drywell to wetwell. For Brumswick,
the drywell pressure is 22.6 psig at SBA and 21.6 psig at IBA.
This small difference in input leads to small variations in the
magnitude of the loads. Table 2, Actachment RAI 6 indicates

that the loads from SBA are slightly greater than those from IBA,
it was tnerefore concluded that Al.2 (SBA) bounds Al.2 (IBA)

and A3.2 (SBA) bounds A3.2 (IBA).

-]=-



RAI 6 = PUAR Section 2.2.2, AC Section 2.13.7 (Continued)

RESPONSE (Continued)
For cases Al.l and Al.3 the same initial conditions apply in

RVFOR, but the ASME S/RV flow rate for Al.3 is less than Al.l,

therefore Al.l bocunds Al.3.






BNL RA! &

Table 1 Analvsis for SRV Load Cases

~ SRV

Lead Cases RVFOK ToITT © gBURS TQFOR
Al z 1 x 1
AL2 LK g 3 : 1
AL.3 vee 4.2 ppe a2 ppe st preara®
2.2 vse a2.2( x/a Ose a2.2¢0) 1@
. ose a2.10) 5/ use a2 1
A3.2 Use A.l.Z(l) N/A(z) Use u..zm | !(l‘)
@1 1 z z 3

Notes:

1, Same initial conditions apply, hence same resulis can be used.

2, Same izitial conditions apply except the ASME S/RV flow rate.
The flow rate for Al.3 is less thas that for Al.l, therefore,
4l.]1 btounds 41.3. -

‘3. Since the wates jets from the arm cf one quencher will not interact
vitk the water jets fron any adjacent quencher, only cne valve
discharge load should be considered (Application Cuide €).

4. Iz some cases, instead of computer asalysis a sultiplier wvas
applied 2 corresponding single valve loads to bound the multiple
valve loads.
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RAI 7 - PUAR Section 2.2.2, AC Section 2.13.7

The AC required that an asymmetric SRV discharge load case be
considered for both first and subsequent actuations with the
degree of asymmetric diecharge for each event combination
being determined from a plant-specific primary system analysis
design to maximize the asymmetric condition. No mention of

an asymmetric SRV discharge load case is made in the PUAR load
case discussion. Provide sufficient infcrmation to satisfy
the AC requirements concerning this matter.

RESPONSE

A. The various combizations of S/RV actuations was considered
and the maximum possible effect of all the asymmetric effects
are included by calculating the absolute sum of all the
effects from the eleven S/RV's. See Section 1.5-d of

PUAR for details.



MI 8. - PUAR Section 30 30 2. 3. AC Section 2.1001

The equations presented in the PUAR for interpolating the vent header
deflector forces at various Z/L's are not consistent with the AC.
These equations utilized the longitudinal multiplier distribution from
NEDO~24612 and thus do not incorporate the AC specification that the
three-dimensional load variation shall be based on the EPRI "main vent
orifice” tasts., Describe in detail how the vent deflector forces were
calculated at the various Z/L's.

RESPONSE :

The pool swell deflector loads were calculated in accordance with

procedures are described below:

1.

2.

Figures 1, 2 and 3, Attachment RAI 8a-1l, show the load histories
presented in the PULD for Z/L locations, 1.0, 0.5 and O used ar
the calculation bases.

Figure 4, ‘rtachment RAI fa-1, show the load histories

for intermediate Z/L stations. These were calculated

using rthe following interpolation equations:

For 0 < Z/L £ 0.5 : .

F (z/L) = [F (0.5) - F (0)] [¥ (2/L)- 0.830]
0,170 +F (0)

For 0.5 < Z/L € 1.0

F (z/L) = [F(1.0) - F (0.5)] [K (Z/L) - 1.0]
0. 350 +F (0.5)

where K is the acceleration multiplier derived from the

EPRI 1/12 scale movie data (Ref. 1) shown in Fig. 3-21

of NEDO-24612, Attachment RAI 8a-2. The multiplier K, which is
a function of longitudinal location, was developed in NEDO-24614

to take into account the three-dimensional effects.



RESPONSE: (Continued)

3. Figure 5, Attachment RAI 8a-~l, show the Pool Swell Height versus
Impact Time curves at Z/L locations, 0, 0.5 and 1.0. These
curves were based on the Pool Surface Displacement Longitudinal
Distribution curves shown in Figure 4.3.4.2 of the LDR and the
Plant Pool Surface Displacement curves (PULD). Data for inter-
mediate Z/L stations were linearly interpolated from the gener-
ated curves. This process, similar to that described for
Figure 8-3, Attachment RAI 8a-3, was taken into account for the
effect of impact time delay.

4, Figure o, Attachment PAI 8a-l, show the Pool Swell Velocities
versus Impact Time Curves at Z/L locations, 0., 0.5 and 1.0.
These curves were based on the Pool Surtace Velocity Longitud-
inal Distribution curves shown in Figure 4.3.4-4 ;f the LDR and
the Plant Velocity Transieant curves (PULD). Data for intermed-
iate Z/L stations were linearly interpolated from the generated
curves. This process, similar tc that described for Figure 8-4,
Attachment RAJ B8a-3, was taken into account for the effect of
pool swell selocity due to the uneveu spacing of downcomer pairs.

5. The initial impact pressure (F) and the duration of the spike

(t), for various Z/L stations were calculated using the following

equations:
F= 7,V
72
t = 0.136d

where d = diameter of deflector (ft)
V = impact velocity (ft/sec)

/o = water density (ibm/ft3)



RESPONSE: (Continued)

5. (Continued)
The impact pressure was conservatively added. Since the deflector is
3.75 inches above the pool surface, it will, however experience no
impact as shown in Figures 1 through 3, Attachment RAI 8a-l.

6. Final pool swell deflector loads, Figure 7, Attachment RAI 8a-l,
can be obtained by combining the impact and drag loads and con-
sidering the effects of time delay, (Reference Figure 2.10-3 of

the Acceptance Criteria).

The above procedure complies with the LDR, Revision 2, except

etep 2 which is further discussed in the Response of RAI 8b.

References

1. Three Dimensional Pool Swell Modelling of a Mark 1 Suppression
System, EPRI NP-906, Cctober, 1978.

2., Mark 1 Containment Program Vent Header Deflector Load Definition,
NEDO-2+612, april, 1979.
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MI Bb - PUAR Section 3. 3. 2. 3, AC Section 2.1001
Specify as part of your response which longitudiral multipliers

and set of equations were used in the interpolation process.

RESPONSE:

The longitudinal wultipliers shown in Figure 3-21 of NEDO-24612,
Attachment RAI Ba=-2, and set of equations given in the response

to RAI 8a were used in the interpolation for PUAR.

New loads were calculated herein using lcngitudinal multipliers
based on EPRI "main vent orifice” test, Attachment RAI 8b-1, and
following interpolation equacions:

For 0 < Z/L £ 0.5

F (2/L) = F (0) + [K (z/L)- 0.825]
0.235 [F (0.5) = F (0))

For 0.5 < Z/L £ 1.0

F (2/L) = F (0.5) + [K (Z2/L) - 1.06]
0.13 [F (1.0) = F (0.5)]

The new loads as shown in Figures 8 through 21, Attachment RAI 8b-2,
reflect about 1% decrease at the non-vent bay ~nnd about 1-25% increase
at the vent-bay. Structural analysis was performed using the newly
calculated load. The impact spike forces which were conservatively
added in the criginal load specification were not included in the

new analysis. Comparing the resuits of the new analysis, (Figure 22,
Attachment RAI 8b-2) with original analysis (Figure 23, attachment

RAI 8b-2) show that newly calculated rool swell loads result in
smaller element forces and smaller reactions at node 310. Structural
evaluations based on the originally calculated pool swell loads

as presented in the PUAR are conservative.
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RAI 8¢ - PUAR Section 3.3.2.3, AC Section 2.10.1
In addition, specify what the Z/L is for the typical pool swell
impact and drag load given in Figure 3.3.2.3~1 of the PUAR.
RESPONSE
The Z/L for the typical pool swell impact and drag load given in
Figure 3.3.2.3-1 of the PUAR is 0.792 as shown in Figure 11,

Attachment RAI 8b-2,



RAI 8d -

PUAR Tables 3.9.2.1-1 and 3.9.2.1-2

Indicate service levels for bolts and welds listed in Tables
3.9-2-1-] .tld 30902-1-2 Of PUAR.

RESPONSE

The structural acceptance criteria used to evaluate the acceptability
of the existing Mark I containment systems or to provide the basis for
any modifications required to withstand LDR defined loads, are
generally through the Summer 1977 Addenda to Section III, Division I,
ASME Boiler and Pressure Vessel Code. The analysis showed that

load combination No. 18, which consists of dead load, earthquake,

LOCA thermal and LOCA pool swell loads, is the governing load case.
Service Level D is specified for this load case. However, the

bolts were conservatively designed by thc allowables of Service

Level A. As for the weld=, the 1977 ASME Code lists only one set

of allowables and is silent about its applicable service levels.

As such, no service level was indicated for the welds in the PUAR.



RESPONSE

PUAR Section 3.3.2.5, AC Section 2.12.2
Describe what analyses were done to satisfy the AC requirement
for multiple downcomer chugging synchronization. Indicate

what exceedance probability was used to assess the statistical

directional dependence and what the corresponding force per
downcomer was.

Two worst case load conditions were analyzed, 96 and 8 downcomers
chugging synchronization. Quasistatic loads, including dynamic
load factors, were applied to the 180° beam model of the vent
system. The mitered joints were reviewed per ASME Boiler and
Pressure Vessel Code, 1981, Code Case N-319, "Alternate Procedure
for Evaluation of Stresses in Butt Welding Elbows in Class 1
Piping Section III, Division 1". Stress indices (sz = 9.0

for in-plane bending, C23 = 11.4 for out-of-plane bending And
torsion) and maximum stress intensities were computed. The

latter were within the code allowables.

The exceedance probability used to assess statistical directional
dependence was 10'“ per LOCA. The corresponding plant unique
force for Brunswick was 6.6 Kips per downcomer for the 8 downcomers

for the 96 downcomers synchronization, depending upon direction.



RAl 10a - PUAR section 1.3.4, AC section 2.13
Provide more detailed information concerning the
T-quencher utilized in the Brunswick plants.
RESPONSE:
The T-quencher utilized in the Brunswick Plant were compared to
those used at Monticello and found to be identical, except that

the Brunswick T-quencher does not have end cap holes”.

Referconces:
Brunswick: F.P, 9527-66038 (GE Dwg. No. 794E828)

Monticello: Tee-Quencher Stress Ana.ysis
Report 22a6010
Fig. 4.2



RAI 10b - PUAR section 1.3.4, AC section 2.13

Specify any differences such as hole spacing, hole
diameter, etc. between the Brunswick T-quencher and
the T-quencher tested at Monticello.

RESPONSE:
There are no differences, the hole size

and spacing of the two designs are identical, except =2s noted

in "s"s

References:
Brunswick: F.P. 9527-66038 (G.E. Dwg. No. 794E828)

Monticello: Tee Quencher Stress Analysis
Report 22A6010
Fig. 4.2



RAI 11 - PUAR Section 2.2.1.8, AC Section 2.14.8

RESPOR"E

Provide the details of a post-chug submerged structure load
calculation for a given segment of a vent header support
column. Include numerical values of source strength and

DLF as a function of frequency. In addition, provide the
acceleration volume, drag coefficient, interference effect
multiplier and pertinent geometric parameters and configuration
used in the calculation.

The post-chug load was calculated based on Application Guide 2
(Ref. 1). A rectangular .-=1l1 model which includes 18 docwn-
comers and the vent header colﬁnns was made. The submerged
length of column A is 11.02 ft. which was divided into 20
sections. The length of each section is 0.551 ft. which is
less than its diameter of 0.552 ft. as required by Application
Guide 2. Inputs for section 1 which is near the water surface
are shown below:
The location of the section centers are:

XSTR (1) = =2.267 ft.

YSTR (1) = -2,609 ft.

ZSTR (1) = 173.18 ft.
Orientations of structure section axes are:

SX (1) = 0.0

SY (1) = 1.0

SZ (1) = 0.0
Structure section acceleration drag volume (VOL) and projected
area (AX) were determined as follows:

VL (1) = 27RZ2 L = 2 (0.552) 2 (0.551) = 0.264

AX (1) = 2RL = 0,552 * 0.5?1 = 0,304
The dreg coeficcient (CD) for cylinder in this case is:

CD (1) = 3.6



Standard drag is included conservatively without calculating the

value for U,T/D.
The column is adjacent to the center support of the T-Quencher,
the interference effects between neighboring structure were
calculated as follows:

T12 = 1.968 < 3D = 4.008

D = (0.552 + 2.12)/2 = 1.33

X; = T12 - 1 = 0,473
D

X1 Dy + D3

Dy = 0.2/Xy; = 0.4228
The multiplier (1 + Ay = 1.3354) was used to increase the
acceleration drag and the multiplier (1 + Dy = 1.4228) was
used to increuse the standard drag. These multiplies were
applied to the acceleration drag volumn (VOL) and the drag
coefficient (CD) respectively.
The drag force due to the source at 26,5 Hz. was calculated.
The amplitude of the source function at frequency 26.5 Hz. is
377.83 ft3/sec?; hence

AMP (NB) = 377.83 NB =1, 2

FREQ (NB) = 26.5 NB =1, 2
Only the two downcomer vents nearest to the header column need
to be considered in post-chug calculations. The downcomer vents
and corresponding phases for calculating maximum loadings are

given in Table 1, Attachment RAI 11-1. Using these relationships,

maximum loadings in the X, Y and Z directions and the maximum




moment were computed for a frequency of 26.5 Hz. The post=-
chug loads for other frequencies (Table 2, Attachment RAI 11-1)
were obtained by ratioing the amplitude of the source function
with respect to that of 26.5 Hz. A steady state analysis was
conducted to determine the dynamic effects for each frequency.
The dynamic effects were not output in terms of dynamic load
factors (DLF). An absolute summation of the individual responses
of all S0 frequencies was then combined with fluid-structure-
{nteraction induced drag loads to form the post-chug design
loads.
For more information, refer to the attached configuration,
calculations (Attachment RAI 11-2) and computer output (Attach-
ment RAI 11-3, 4). .

Reference:

1. Mark I Containment Program, Application Guide 2, NEDE-24555-P.



"

Table 1 The Downcomer Vents and Corresponding Phases

Table 2 Amplitudes at Various Frequences for Post-chug
Source Strength

CAROLINA POWER & LIGHT COMPANY

BRUNSWICK STEAM ELECTRIC PLANT

"x UNITS 1 & 2

Attachment RAI 11-1



BNL RAL /-

TABLE 1

The Downcomer Vents and Corresponding Phases

Loading Condition Quadrants Downcomer Vents Phasing
Maximum Loading 1/1IV 11, 12 180° out of phase
in X-Direction I11/111
Maximum Loading I/11 . 10, 12 180° out of phase
in Z-Direction II1/1IV
Maximum Loading I/11 10, 12 In Phase
in Y-Direction II/1i1

I11/1IV

1/1Vv

Maximum Moment I/111 9, 12 - 180° out of phase

I1/1V



BNL RAL 1]-1/

TABLE 2

" " Amplitudes at Various Frequencies for

Pott-Cygg Source Strength

Frequency (HZ) Amplitude (ft3/sec?) Frequency (HZ) Amplitude (ft3/sec?)
0.5 11,98 25.5 313.84
1.5 11,98 26.5 377.83

o L 10. 36 27.5 251.89
3.5 9.87 28.5 163, 32
4,5 17.40 29.5 116.66
5.5 17.00 30.5 43,14
6.5 18.88 31.5 21.57
7.5 18.88 32.5 37.91
8.5 18.88 33.5 50.54
9.5 18.88 3.5 42.54

10.5 87.90 35.5 61.87

11.5 76.18 36.5 : 41,95

12.5 41.01 37.5 20,97

13.5 35.89 38.5 24,47

14.5 6.82 39.5 29.37

15.5 6.20 40,5 224,90

16.5 S VR 41.5 224.90

17.5 4.18 42.5 224,90

18.5 2.94 43.5 224,90

19.5 16.82 '8 224,90

20.5 17.53 45.5 224,90

21.5 30.67 46,5 90

22.5 92.39 47,5 224,90

23.5 92.39 48.5 224,90

24.5 134.50 49.5 224,90
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Sheets 62 to 66 of 471
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RAI 13 a -

RESPONSE:

Provide the impact/drag load transients used in the
analysis of the main vent, vent header, vacuum
breaker and downcomers.

Due tc the nature of analysis, the impact/drag load transients
were divided into the following groups. 1) Main Vent and Vent
Header, 2) Downcomers, and 3) Vacuum Breakers. The impact/drag
load transients are provided in the form of nodal forces for use

in the analysis of main vent, vent header, and downcomers.

The impact/drag load transients are:

1) Main Vent and Vent Header

Dynamic analyses were performed for the load of this group.
Locations and load time~history for the vent header are
shown on calculation sheets 267, 275 thru 286, and 292
thru 296 of 921, Attachment RAI-13a, and for the main vent
on sheets 297 thru 301 of 921, Attachment RAI-13a.

2) Downcomers
Static analyses for the downcomer impact with a dynamic
load factor of two were performed in accordance with GE
“"Mark I Containment Program Load Definition Report”
(NEDO-21688), these loads are shown on sheet 384 of 921,
Attachment RAI-13a.

3) Vacuum Breakers

Due to their spécific locations, the vacuum breakers are not
subjected to any impact/drag load transients during the

pool swell event.
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RAI 13b -~ In addition, provide the position of the maximum pool
swell height anbd its relation to the main vent.

RESPONSE

Figure 13-1, Attachment RAI-13b shows the position of the

maximum pool swell height and its relation to the main vent.
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MAXIMUM POOL SWELL HEIGET

CAROLINA POWER & LIGHT COMPANY

BRUNSWICK STEAM ELECTRIC PLANT

UNITS 1 & 2

Attachment RAI-13b
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RAI 14 - Provide the loads that were used in the Torus attached piping.

RESPONSE

This item is not applicable to Brunswick Units 1 and 2 because
each has a massive concrete Torus. The anchor loads on Torus

attached piping are negligible.



