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MARK I CONTAINMENT LONG TERM PROGRAM

PLANT UNIOUE ANALYSIS REPORT LOADS EVALUATION

REOUEST FOR ADDITIONAL INFORMATION

(BROOKHAVEN NATIONAL LABORATORY)

FOR BRUNSWICK UNITS 1 & 2

.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.

RAI lb 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.

RAI 2a 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.

RAI 2b PUAR Section 2.2.1.2, AC Section 2.7
Provide all pertinent documehtation 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.

RAI 2c PUAR Section 2.2.1.2, AC Section 2.7 5f
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.

,

RAI 3 PUAR Section 2.2.1.3, AC Section 2.8
The OSTS 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 cooling 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
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RAI 3 (Continued)
method used to determine the froth source velocity. Were i

Region II froth loads considered as part of the PUA?

~

|

)
RAI 4 PUAR Section 2.2.2, AC Section 2.13.8 i

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 above4

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.

:

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 Plant4

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.

,

RAI 6 PUAR Section 2.2. 2, AC Section 2.13.7
During the disecssion 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 A1.2 (SBA) bounds A1.2 (IBA), thus only A1.2 (SBA) was
analyzed. Justify these statenents by providing the results
of the computer analysis _ which were performed or the reasons

~

!

! why various cases bound others.

RAI 7 PUAR Section 2.2.2, AC Section 2.13.7
The AC required that an asymmetric SRV discharge load case be..

.

,{7- considered for both first and subsequent actuations with the'
.

degree of asymmetric discharge for each event combination,.

j 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.

|

|
| RAI 8a 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

|

| - 2-
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. - -
--

, .

RAI 8a (Continued) I
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.

RAI 8b 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.

RAI Sc 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. ,

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. 2.1-1 and 3. 9. 2.1-2 of PUAR.

RAI 9 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.

RAI 10a PUAR Section 1. 3.4, AC Section 2.13
Provide more detailed information concerning the T quencher
utilized in the Brunswick plants.

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.

RAI 11 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 function of frequency. In addition, provide the
acceleration volume, drag coefficient, interference effect
multiplier and pertinent geometric parameters, and configuration
used in the calculation.

RAI 12 DELETED

-3-

_ _ _ _ _ _ -_ , _ _ . _



F.

RAI 13a Provide the impact /dr'd load transients used in the analysis of
the main vent, vent header, vacuum breaker and downcomers.

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

RAI 14 Provide the loads that were used in the Torus attached piping.

.

9

-4-
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{ RAl la - PUAR ction 1.5

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

1
;

RESPONSE
y

W

The unit pre-chugging load is higher than the unit S/RV load used in
,

the analysis, except at the longitudinal angles between 0 and 100

However, asymmetric loads on the torus will produce shear

forces FNT and FST in addition to forces and moments F , F , FNS M ,S T S

and M . FNT and FST are maximum when there is a sharp change in theT
.

-
,applied loads, in this case between 0 and 400 in the longitudinal <

3

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 direction 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-ch'ugging loads. The maximum forces and moments F , F , FNS, MsT S and

MT are controlled either by the symmetric distribution of pre-chugging

0load or occur at the same locations as F and F between 0 and 20 .NT ST,

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 negligible 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.

:

-1-
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RAI lb - 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.

RESPONSE

Calculation sheet 50 of 187, Attachment RAI lb, shows the

longitudinal distribution of the:

a) unit S/RV load.

b) unit S/RV load used in the analysis.

c) unit pre-chugging asymmetric load.

d) uniform pre-chugging symmetric load.

.

.

.
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CALCUIJLTION SET NO.

.

9527-040-E-SC-TS-3

SHEET 50 0F 187'

(ONE PAGE)
'

-

.

.

CAROLINA POkT.R & LIGHT COMPANY .

.

.

BRUNSk'ICK STEAM ELECTRIC PLANT
7-

.

UNITS 1 & 2

O

l

|
,

,

.

.. ,

!

l

.

'/''. ATTACHMENT RAI lb-
| G

|
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RAI 2a - 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.

RESPONSE

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 ,x was determined byg

P,,x = 7.0 x 1/2 ( 2)

where

Poax = the maximum pressure averaged over the projected

area (psi)

f=thedensityofwater(62.4lbm/ft3)
v = the impact velocity (ft/sec)

2g = 32. 3 f t-lbm/lbf-sec
e

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.
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RESPONSE (Continued)

3. The impulse of impact per unit area was determined by:

I =b( V )p T 144ge
where

Ip= the impulse per unit area (psi-sec)

M /A = hydrodynamic mass from 2 aboveH

4. The pulse duration was determined from the following equation:

t = 2I /Pp rax
5. The pressure due to drag following impact was determined by:

2P

D"2D_
P V max
'144ge

where

Pd = the average drag pressure acting on the projected

area of the target (psi)

Cp = the drag coefficient as defined by Fig. 2.7-2 of the

Acceptance Criteria.

'
V = the maximum vertical velocity attained by themax

pool (ft/sec)

| b. Flat-Surface Structures

!
The pulse duration (Y ) was defined as a function of the impact| 1.

velocity:

T = 0.0016w for V < 7 ft/see

t = 0.0llw for V ) 7 ft/see.

i V

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

2. The pressure due to drag following impact was determined by:

D PV2 ,,x
-

g=C|: P

2 144 ge'

,

. . . . - . -- . - - .
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RESPONSE- (Continued)

b. Flat-Surface Structures (Continued)

3. From Fig. 6-8 of NEDE-13426-P, M /A was obtained. A margin ofH

+35% was added to account for data scatter.

4. The impulse of impact pur unit area was determined by:

l=MH v
T 144ge

5. The maximum pressure (Paax) was calculated from the impulse

per unit area and the drag pressure as follows:

21pP,,x = +p
D

c. Gratings

The force on the grating was calculated as follows:

D=AP x A grating ( max) 2
40

where

2AP = pressure differential (lbf/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: *

F /D = 1 + [1 + (0.0064 vff] 12 for wf <2000 in/see/SE

where

FSE = 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.
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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 I 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 QSTF test and load specification were based.

. .g

.

4

a
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i G.E. COMPANY PROPRIETARY SHEET 1 0F 4 .

'

MARK I SSE QUESTION RESPONSE :
,

;i '-

.

DATE October 31. 1990QUESTION # 7s? 1 ,

t
t

REQUESTOR United Encineers TASK # 9.g 1
,

' DRFf T23-226RESPONSIBLE ENGINEER -

TASK MANAGER Apurba Mukherjee k. a tehe EWA# EAF79 - 04 .SUPPS

IC'31 * N ;APPROVALS:
*

.

I
iG.E. Wade Manager

Mark I Containment Design

QUESTION: .

.

In Reference 1, we requested that Gf 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 unique .

quarter scale tests. In Ref.erence 2. GE provided new load definitions '

for the ring header and deflector. In a telephone conversation
'

(S. Hucik, GE to H. Painter, UE&C, 5-14-80), GE stated that to
calculate pool swell loads on other structures, the pool swell displacement
and velocity distributions,as originally provided in the PULD should
still be used.

We understand that conservatism exists in this load definition. Please
provide a quantitative statement of the conservatism ~ and provide
justificatton for it.

,

G.E. RESPONSE:
,

The following information is provided as an addendu= to the previous
response to EDT 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._ Teets 17
and 18 were chosen to represent Brunswick velocity and displacement

~ profiles and that will give conservative loads for the following reasons:

I.
.

.

.

This answer to a Mark I Owner /AE question 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.

~ * * ~ ' '~~ ~~ '

.. ... .._ . ' :...~ ~
. . . . .

- - - - - - . - . - ,, , w .,..,,.=-,--w, - ,e-- -.-,- m -a- -~-----*------wr-'-w -ev---=---e-e-rv-wrdat----w--w p-T
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G.E. COMPANY PROPRIE30t2 i. . . ,, OF 4SEEET |-

*
. , ,

MARK I SSE QQ:.m u CN RESPONSE

(CONTINUATION SEEET)
*

.

QUESTION i 262.1 REY. 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) M)NTICELLO
~

DERECTOR WIDTU .

Header diameter 0.52 0.51
Submergence (ft) ,4.3' 3.58'
#(PSI /SEC.) 56.7 72.5
p(psid) 0 0
R/0 5.17 5.17
Water / Deflector Gap (in) 3.75 5.85

1 Water /HeaderGap(in) 33.7 41.8.

4

* Sub:nergence has been reduced to 3.3'
.

.

| *

:

1 -

.

sp

.

.

.. - = . --- . .. .. . . . . . . .
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RAI 2c - 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 tes,t 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 2c-1 shows the re-

gions in which dif ferent 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 deflee-

For regions where no deflector exists, Brunswick pool profilestor.

were used since they are closer to the actual plant geometry than those

based on the Monticello test. The use of the Brunswick pool suell pro-

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

MARK 1 SSE Ouestion Response", Attachment RAI 2c-2.
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Mark I/II contain- Mark I/II contLin- Eark 1 Cs:-=*- - : Desist
!ernt Engineering ment ingineering (-
.

.

. - ,
.

G:Is= x:
- -

f. .'Carolina Power & Light Company is urrently planning to install the ven:
,

header cefle::ct in only *the non-vent bay. Our 1/4 s: ale tests were =en-
suned m' h the vent oefiener, and thus our plant unigue load definitien 1. :

for pool swell is with the vent defle:ur. This letter is is request that !' O 'General Ile nri: provice a load definition for ecol swell withour. a defle= tor ;

s. for our uss in tht! analysis cf the vent-bay. This subje:t has been discussed [.
*

previously between United Engineers and C:ns u:ters (Mr. H.E. Painter) and
General 31en ri: (Mr. 5.W. 5=ith). - s

|
.

'
.

F.is? DIGI: l' .

:
ins effe::s =f n : having a vent hea:er cefle: tor (vs. having a deflector) [
cn ne Tent header ir:an transients is well d::umented. The pur; se of a n
vent header efle::=r is u =iti; ate ven nea:er i=::: / drat loads du-ing i
pool swell. The Mark I C:::tzinmer.: P-a; ram Plant unique Duarter 5:aie tests I
were evaluated to establish the effe:*, cf n:t having a vent headtr de#1e:::t U.

:n ven; header i=:a:: lot:s. Tnis evaluation led to the definition of vent [
header ir.ca:: 1 cads f=r plants that have *.estad with a defle:.or and do n:t
wish :: ins.all defle:::rs in the vent bays. The-der. ails of the vent henjer
inna:: load definition for use in the analysis of the vent-bay (without .a ,

. defiener) is provided in res ense to """-" W ' The attached ; ,

Figure 114.1-1 is plar.: unipue and replates Figure 103.1-3 of the response E
to Question 103.1. This figure np-esents the plant uni:ve location of the' (ic=an p-esse-e transients on the vent header to be used on conjunction
with insi generi: pre: dure enlined in ne' response to Question 103.1. .

b

|-,

| The sensitivities =f ther p::1 swell loads (e.g., :r.:s vertical loads. . I| : us airspa:e : essure loads, and urus subme ged p essu a loads) and
|- peel swell displace.aen.s and vele:ities u the absen:e of a ven header

4 defien:r in a < vent bay have been evaluated using the quartet scale generi: { ,

.

! .

This a=.svt: se a Mark :. Owner /A2 questi== ss the I. mad <d* *-* en Erper: CLD1),-

A;rplicati:= Cuide (A*) s 71.s= U=igue 1. sad .4d1:1.1== (? . e) is yryvidst is: alar- j' .

idiza ias. :1.is a=.svs: 1.s 3.s: to bc ==natrust as ast.iffing a=y sf the desig= 1 ands t..

[vt.ith have bee. ds mal , issued 1.= the 13R c ?OD. .
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i.
*

i sensitivity tests (NEDE 23545-7) and the quarter scale plant unique tests :
-

. . '

'i i(NEDE 2194a-P and NIDE 24615-P). These evaluatiers lead to the following -'

f
'#netonnended margins to be applied to the existing plant unique pool swell *
- a

~

loads oefined in the PULD's if a u ffity wishes not to 4.ista11 a defle: tor in the
vent bays while the plant unique quarter scale tests were performed with a .

'* eeflector. . .

1) Torus vertical loads
f

a) Download - he margins, in ' addition to those recuired'by the NRO, , , ,

are ne:essary because presen:e or absence of a deflector does not .
..

influenze the torus download. , j~
: 1
'

b) Uploads - The NR imoesed margins on uploads are adecuate and
contain sufficient u.argin for uncertainty due te presence of ! -

.

nefiens-s in the CSTF plant unicue tests. Therefore, no addi- f.

tional margins, cther than : nose impased by the NRC, are re=ennended. .
'

2) Terus suome ped pressu.e''- No margins in addition to these reguired by
.
'

the NR* are re :mrnended.

3) Torus airsca:e pressure - H: ma ; ins in addition to thes: :::;ui d by |
7

3

'- :ne NR* are re := mended, j
s

~

!
t 5) 1= san and dra; on stru:ures above .he pool surface .- The load oefinition

*

I
i

p-c:edure f=r calculatin; imsa:t and dra; on structursa located above the
|pool su-fa:e :::umented in -ne Mark I LDR (NEDO 21881, Se:: ion 4.3.4)

| utili:es plant unicue cos1 swell dis:1a:emen and velocity profiles obtained i
; :
! fr== :ne : Tant unieve CITF tests. The absen:e of a defiece- in a vent bey

alte's Me 30 1 Swell d sDItte"Tr.* En* ve sc:1*v 0-Ofiies net- tne vicin1*yi f
'-. un- Jnere cre, :ne foiiowin; rar; ns an: :nanges are .-- - ~

'Pe== ended $ be a: plied :: iihe plant unitue pool swell displacement and
!velo:ity p- files:

a) Ps:1 swell disclacement - Er*-as:la*e the plant uni =ue cosi swell di3--

y -- -- --- e*nector to 1. values;13:n nent e- eties directly a:eva ---

I
ex raposa: ion is presented in Figure __g this reco:rnensese:ual :: :e-c. A ste::n cew.stratin - -

.
| .

114.1-2. , . ;

b) Pool swell velocity - Peel swell velocities /ie'ah the occ1 cen*erline f ''
a-. 4eened by the ;-erence e' a ce: .er: r.W.owever, poci sweit- ;

veld:ities nen :ne ecoi tee *-** c'v'n av the clant uiiicue cuarte_r i
D v*"- 28 v5 *' 3 0' % #8 ' *"#P5 !s:sie tests a e --"Se-v o n when a:314ed :'

.ne-::: e, n: rarr.r.s , in a= :3cn = ==se re:ut re: by the NR;, are f
,

I
| ne:essary. *

*

|- 7:e1 swell vele:ities a 1c:stiens away frse the peel centerline and net-
'

~

~iG ;* _M W 8CI* f* * *O '~~UI* AI '::'ie :: =.ts 5nt es a: ".. z a.*

sni:ul: be n:: c :na: :ne NR criteria requires a: ding a 35: margin to-

the i=sa: icads en stru:*.ures Luove .he p::1 and, therefore, no . ,

' a:ditional margins are re=:rnended.
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|6) Froth impingernent loads - The NR: criter:ia on frcth impingement velocities ?

and froth densities to be used in cal:ulating froth impingement loads are: ! e
|

'

sufficiently :enservative to offset a 1y uncertainties due to the absen=a C *
.

'
, of a deflector in.a vent bay. No additional mstgins are re:ounendec. ;

I

7) Fool f allback loads - Use th+ *e-e--1 **d-- -:- w *-- % w 1 swell.

.

displacement profile (ites La above) to obtain the bulk pool swell heign:~ ;

use. in :ascusatin; the fallback loads. No additional 1r.argins are .

!reco=nenced. ,

.

''
8) Fr:th f allback loads - The froth fallback loads rre n:t affe:ted by the .j

absence of a defle: tor in a vent bay. No margins are re:scenended. -

.
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RAI 3 - PUAR Section 2.2.1.3, AC Section 2.8

The QSTF plant-specific movies were utilized in the calculation of the
froth impingement loads, as allowed by the AC, on the RHR test lines,
RER contaimeent cooling line and the monorail. Which QSTF tests were
used? Describe how a 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 loads considered as part of the PUA?

.

RESPONSE

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 numbered.

2. A Bell & Howell 159216mm 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 were measured to determine

the se' ale factor between the QSTF and the film. The scale

factor for the Brunswick QSTF was taken from Reference 1.

4. The position of the projector was noted to detect any accidental

movement.
,

5. 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 measurements on each

-1-
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< 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-frame basis.

7. Due to the small elapsed time between frames, a discrepancy of 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) frc= three 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 specification, 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.

h.
2
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RAI 3 - PUAR Section 2.2.1.3, AC Section 2.8 (Continued)

RESPONSE: (Continued)

2. 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.

3. The calculated duration of the froth impingement was shorter than

0.0S0 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 s'pecification. In the overlap

reginn 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. I, page 2-27, NEDE-21966-P, April 1979.

l

.
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Figure 1 Dimensions Pg. 314 of 356 .
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Figure 2 Froth Source Measurements Pg. 319 of 356
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Figure 3 Running Average Calculation Pg. 344 of 356 ,

Figure 4 Froth Source Velocity
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( RAI 4 - PUAR tion 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 1

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 General 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-
i

'

dynamic code to calculate the transient response of the

| suppression pool during.long-term events which add heat to the

pool. This code perfonas fluid mass and energy balances in

the reactor primary system and suppression pool, and calculates

f the reactor vessel water level, pressure, and long-term response

1

| of the suppression pool bulk temperature.3
| '

-1-
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( 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 Brunswick Plant were submitted

by licensee and used by CE 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

2000F limit throughout the transients analyzed.

2. The maximum local temperature achieved is 1960F for SBA with

one RHR loop available.

.

3. The maximum local-to-bulk temperature difference (43T) equals

$00F, which occurred at the beginning of two (2) events and

prior to the RHR suppression pool cooling mode initiation.

,.

|-

- 3-
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^ RAl 4 - PUAR Section 2.2.2, AC Section 2.13.8 (Continued)

,

RESPONSE (Continued)

1. (Continued) ,

The various modes of operation of all important auxiliary

systems, such as the SRV's, MSIV's, ECCS, RHR and Feedwater
,

System are modeled.
1

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 operator actions.

- 2. 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
,

s.,

determine the temperature distribution in the pool.

-2-
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RAI 4 - PUAR Section 2.2.2, AC Section 2.13.8 (Continued)

RESPONSE: (Continued)

3. (Continued)

It should be noted that the corresponding pool bulk temperatures

were around 1200F in both cases but subsequent pool thermal,

mixing and cooling, performed by RHR, have decreased the o T

to 25-300F in 3 to 5 minutes.

4. A T at the time of maximum temperatures (local as well as bulk)

are about 150F for cases where two RHR loops are assumed

operational and about 300F for cases where only one pet loop

is available.

t 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 process.

.

s

e

+
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RAI 5 - PUAR Se*ction 2.2.2, AC Section 2.13.8. 3p
1:

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. 3

RESPONSE:
.

CP&L's commitment with regard to installation of the modified .

suppression pool water temperature monitoring systems (SPTMS's) is
,

to have them operational prior to the start of the fuel cycle 6 on

Unit 2 and fuel cycle 5 on Unit 1.

This translates into December 1984 and July 1934 respectively.
I

The design status of the above systems is described below:

- A. The suppression pool water temperature sensor location analysis

with regard to the reouirements of NUREG-0661 and 0783 was per-

formed by 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 resulta.

B. Subsequent structural mqdifications of the in-torus equipment (service)

platforms, walkway =, etc.) prompted a need for minor relocation of
*

I
the above' sensors, preserving 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 the new locations will be fensible, which

.

will improve the accessibility and maintainability of the

-, SPTMS's temperature sensors without sacrificing the accuracy of
. Q::

measurements.

-1-
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-. RAI 5 - PUAR Se'etion 2.2.2, AC Section 2.13.8. 3 (Continued)

RESPONSE (Continued)

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, sof tware, etc. The necessary changes to

the existing temperature monitoring systems are being identified
,

to avoid. duplication of information.

The above design is proceeding in compliance with the NUREG-0661

NUREG-0783. The subject systems will possess the following

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 5-1.

2. Separate Class 17. circuits will carry the RTD signals out of

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 si~gnal, if necessary.

4 Alarm set points will be established in strict compliance with

the NRC requirements and necessary modifications to operational

l f'e procedures will be made accordingly.

| -2-

? -
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RAI 5 - FUAR Section 2.2.2, AC Section 2.13.8.3 p
(Continued)K ,

RESPONSE: (Continued)
[0"

NOTE: (1) Redundancy is to be consistently maintained P
t-
',

to provide the necessary reliability of the system.
!!

'

{(2) Item 3.c. is still being evaluated. !

Raf.: Attachment 5-1 i.

;
" Final Results on temperature sensor locations for the

I

Brunswick Plant" - 47 pages plus 1 drawing.
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Mr. 1. R. Scott 7 )pCh_/United Engineers and

Constructors, Inc.
30 South 17th Street [M
P. O. Box 8223 g' gg-pPhiladelphia, PA 19101

SUBJECT: FINAL RESULTS ON TEMPERATURE SENSOR LOCATIONS FOR
''HE BRUNSWICK PLANT -

REFERENCES: 1) NU"'ECS Proposal N81-038, dated March 12, 1981
2) Leuter 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 recommendations and justifica-
tions for sensor placements, Attachment B containing the calculation
package supporting our recommendations, and a copy of the final
drawing indicating sensor locations.

Addressing the concerns itemized in Reference 2:
,

1

1. The RHR line locations and 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 length will be
dictated by the method of attachment and other system require-

| ments.

| 4. We are recommending that two sensors be placed at each
location to provide redundancy at each location. The use of,

'

(. :. . a.. .e . ~ ~ ,, separate and redundant recording systems has not beenaddressed in the enclosed recommendations.e. -
.
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.Mr 1;. R. Scott -2 ' . ' b 2., , , . .
. . -
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' United 2ngineers.and ;'

-,* TIEC-01-05 f . ;.

f,e Constructors, 2nc - w- .s- r s ad dAa a-.-c.r~..~;..- ~,n L -- ~. 'u J-.
.. -. p. . .

-,s....w.e .

a-|.;;.. L . '4 G.: . w. . . . .r.
:-.. -.s.. . n .. - 3.

. ' . ' * ' + % . :-
.. .

3 ..
-

. . . .'

All sensors are placed so as to yield an accurate bukt. 5.
temperature. Currently, Tione .of the . sensor locations are
intended to measure local temperature. However, an approp-

'

- - riate algorithm can be developed to infer the local --

temperatur; et each T-Quencher location. ..

In . summary, NUTECH recommends that RTD sensors for the temperature
mon'itoring system should be placed at thirteen locations as indicated
in the attached drawing. NUTECH is also recommending placement of a
redundant RTD at each location to ensurecaccurate measurement of the
suppression pool bulk temperature in the event of a sensor. failure

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

Yours very truly,

S 0.
.Erik Matheson T. J. MtWford{ Faq$,yer
Consultant Thermal-Hydraulics

Ingineering Grcup

( '

!w E. .
,

'

P.[ojectEngineer
J E Kin, P.E. F. M. Donnelly, P.E.

'

Project Manager
i

hg
,

t

.

|

|

| c

| C

nutech
.

I

_ _ _ _ _ _ _ _



"W. . .

I ff. 205
,

3 .
-

.

SED 3 0 '81 H.E.P.
..

(

'
.

.
.

._. _ _.
_

,

m-===r aseen mie_e=
comm saa ---

;g vesson osa e on oocussent ma : go g g
s

3 .e v. g g 4 gJoe NO. tsurt lem 1, V
.. .,aw., .. ... .. ..... ==_. ..

PET /7k%D0Kl90cd7J3b3%CC fJ0 0 DEo-CN0'51 AnTrt 4 A CLM
'

i
o ES cRIPr 100s VEpsoOR'S maast g ;

blG4 I LINE 2 |*

- - ..

hti sEdso f4 L6cMrtIbesuPPREthirdu Doou s#E WimFA
'

=
- Lern, oc.c u ,..r . . .. uc.. .evic. ri . .

o,srt urion j g
g . r. r. c rex .- = ve.c too-.I un ,,2,,,,, ,,,,,2,,,,, ,,y,,,,,,, % ,,, , .va" - .... . ,. . .. .. .. . ., =. _ammona w9m 9enzra i i i :" r>

- _ . _ ~. -. . . . ,:.=_ :.:e. :- :. ,- -.. - --.
. _ .
. .

. _ a .. . . ._ . ..
,. _ - . ,

_ .7 o ., m..

.

.-

'. - .

|

|

l

.

e

?.).-9527 30396
|
t

I
|

=

.

?
*

l

_ - .._ ._ . . _ _ _ _ _ _ . . - _ . _ . - - _ _ _ _ _ _ _ _ -. - _ _ _ _ , _ _ , - - - - - _ _ .__



-- __ _- c. - u. ~ n. x _ :-
' - ~

, ,,

** " *

,' UEC-01-05, ,

.

ATTACHMENT A '...

FINAL DESIGN RECOMMENDATIONS CONCERNING
p.

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, 1981.

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

'

3) Safety Evalua, tion Report - Mark I Contr.inment Long-Terin Program,
U. S. 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 en
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 - Suppression Pool Installation Draving",
NUTECH Drawing No. UEC-01-200, Rev. O, NUTECH File No~. 155.2301.0200.

(,'

.
This letter report completes the objectives of the Phase I work defined

~

in.NUTECH Proposal NB1-038 (Reference 1). 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 recommendation with respect tio 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 N81-038 (Reference 1) was eliminated after the conversation
with Mr. Vasant Deo on May 18, 1981. In this conversation, Mr. Deo
informed NUTECH 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 and evaluated with respect to temperature sensor placement.
NUREG-0661 (Reference 3) was also utilized for determination of require-
ments for bulk and local temperature measurements. Likewise, Regulatory
Guide 1.97 (Reference 4) was the basis for system redundancy requirements.
Upon completion of these reviews; it was apparent that there were two
options which would meet the system requirements and regulatory guide-
lines. These are:

(7 1) Place sensors for local temperature determination per Reference 3
,

L' guidelines and compute the bulk temperature,if desired, from
f these measurements..

. - - .. , - - . . - - - - . - . - . - - - - - .. - - . - - - . - - _._ - - - - - _-
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UEC-01-05.

Final.De3ign Recommendation 3 -2- Attachment A.

Conc;rning RTD S23or 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

NUTECH 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
censor locations be utilized in order to avoid undue conservatism in
computing the bulk temperature. A diagram of the thirteen recommended
censor 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
cverage 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 to 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 required 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 column, 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 would require 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 would 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 would result in low values of the local temperature every-
. where except at the discharge quencher.

| The justification for the sensor placement primarily stems from the
Monticello tests. These tests demonstrated that the placement of the
censors 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
g- average of the temperatures at these locations, will give a very good
V prediction of the bulk temperature throughout the transient.

,

i
, - . _ _ _ _ , . . _ _ _ . . _ , , _ . - _ . . . _ _ _ _ , _ _ , . - , _ _ . . _ , . __ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _
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' ~* Final *De31gn RecommendOtieno -3- Attachment A
Conc 3rning RTD S2nnor Locations*~

'
far tho SupprC00 ion Pool Temperatur3.

Monitoring System i
>. .

e i-

Secondly, installation of the system should be simplified since the [
'

leads for the present system are routed through the vent header distri- i
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 *

eupport columns are located near the miter joints, these locations
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, i.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 f ailure of the sensor in the bay with the dis-
charging device could lead to a nonconservative indication of the bulk
pool temperature. Finally, the failure of any sensor would unnecessarily
complicate the algorithm for determining the bulk temperature from the
censor readings. Without redundancy, the algorithm would have to search
for the failed sensor and' determine its proximity to the discharging
device and make adequate corrections. This could lead to a fairly
large number of permutations that the algcrithm would have to consider.

After considering all of these possibilities, NUTECH recommends that 26
sensors be located in sets of two for bulk temperature measurements-

I cecording to the diagrams in Reference 5.

.
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'
,

T-QUENCHER THERMAL MIXING TEST RESULTS'-

. . .

l .

' "

..

.
~

.
,

e venoon omasase on occumstwr eso, s p g g
.] g g?.

muscanst annen posseeen

..
o' E -a aE1 nn L "5causa sec. '

w
1, , . , . ..IJOS NO. , ,, uer. soo)(s ... ..., ,,. e,,

Wr/6400491000M3td1417J00ficD diErJ-c11-059 IAhttd4 B DL2b '

VENDOR'S NAME gOESCRIPrt0N
una i tint a ; [-

.

: . . ,,
.

ShW Idsh%W Idcl i I Mourr&EMI h1-lddddeld Nihir rAl l I =

c e. .o,1n ur.

|%. .
g-oc.c - cucor. c ,c. ue.c .tv c. ,, m ,

'sra.eurio= | gterm.c ,,o , , , ;oi,
re ut too.= oart to ca,,,, ,,,,, cu e ,,, yo ye, on .,v|

_ " ,,,< i-

se 2930 35 1s si e, et.e SS$4 SS Ss si 79W
, , , , , , , , , ,

;l ...
ml2#1@l d7i299 W90/qg2R*h3d9 I I I I l 1 IIIII, s -.

|
. , , *

'' ''

tJwtTED Ruotwesas a co ....,s.w Inc. 'seeggge a, ,gn po.on couteact *
**#*"* C suosit etvtsto 0**oemas roa agvere era

a en tre e seums auw e amma The numa ess
un summe summme er sur must summL mamme O :ano co.etc?Eo onnomea ace ogcoes
e ammmes .a esamsg as emmen ammamme aus ,

DATE_ i 'o,'w Spf e
summt nummusu. 8Y ,

,

me .

(
-

1 % .'

| -

1
-



- . - - - . -- -.:2.: : - .-- . . ...-.. .::. _ .. - .. -- ^ ': .- .

.

.

7 CALCULATION COVER SHEETm. nut.sch
i-

t.. ,.

San Jose, California i

h% Bemick Ste. Eledere Plawt nooiss.22ow3oo !

%, Cb.L be<- asl Lt kt Co . y

f m O u ek E g ee.cs a2 Coas%kth %. i
, .

hak, icducksoy\ A. K.41cel,o T Qaewc.ker
'

#
T' .' TITLE: -

,

Thers;MKf"2st Reces
'"

: -p-.

.
.

. ,

-.,

,' l.qags*pk .T4 egiurg, Mg .megsqQ , , -! DESCRIPTION: ..
,

M ou j Uk '. 5 (CSS ion (pchlC. bkt'Od cid cht.7
,

[ C e c WEWti$<15.M~yo we--*veray.4, 4 %iTeidw
k<me<f4cskuCd .!wI#C' krAhSIek for dcao operstkIowhc ene,ps. .-

f-m CRWMfw. .i.5 Cc% f {ed wi-S h e c de,h k-
p .

METHODS:bk %iA h wkkIo^. b 5 K 50k frN<ck
koCa.\ d dem% b h.

C .

~. C kivWt.-Rve$bk. Ad h C NCVik 0% rom ht Ny 4N ''
,

I kh, s.kevgMow at. SevCved hdiew.N Cv\ OC.'kCm ak H % C y 5 0.5 ct ,.

are vo6c-4<uce.A amA ce,mp cat 6% -h -pdc.( QHeq. rep.w
,.

i V
Cem rise s [ s. MAkt b e9%RESULTS DOCUMENT: k. . ho ere ke.

bt. Vo(Lme -cLVexa. cd ycEfonsC d.w d b t. CMfded.vc ca c
._

d eme RRR loof ewd4'q wd u Rg nc Ah.b h Oc case s;
-- .REV DATE REVISION DESCRIPTION RUM DESCRIPTION TADE NO.

o 7pu/el Nya Wh N//t N/A
.

.

. .
3

L.

'

. . . .

| * .

.

.

- . .

I

Irepo.cd By/Octe . 7!fN!?|
* CA \tS O.

hbNibc o '7/{78
,,

~

aneM syt om '

.
~r:' c . 1Miu 3 .

s ,

~

(<

L..

Revision O - Page |
..

Prepared By/Date $ 7fdj of !4D
~

Checked By/Date M [/ M .
"'

//6

- - . . _ , - . . ,- _ , _ . , , , _ _ . - _ _ _ _ . . . _ . _ , _ . . _ _ _ _ _ . _ _ _ . - _ . . _ _ _ _ _ . . _ _ _ _ . . . _ , _ _ . _ . _ _ _ _ _ _ . . _



. . . . . . .. - . . - . . _ . - . . . _ _ _ _ _ . -. -

.

f Ric 4. t.sr.z2ci.osoo ;

' b
; REVISION CONTROL SHEET

TITLE: b G kcok loa o-F Modicello T- Qedec [T h-l Mixim i e.st Resesp . .
.

PRE- ACCURACr CrItwA m- ACCURACY CRmRD
'

FACE REV PARED CHECK CHECK ft GE REV PARD CHECK CHECK
-

~

-" } Jp O Cp g -

N
i

.

r-
IJ

c-
{.

.

.

.

r
I
t.

..

,

.
.

.

i

.

|
...

! r.

! !
.

1 .

.

.

.

QEP 001.3 00

..

REVISION,LPAGE Z

C PREPARED BY24917/IF/f/
CHECKED BYTtY #67f"

/ / i

. .

e

'

_ _ . - . , . _ . _, _ _ . - _ _ - _ _ _ . . -- _ _ _ . .- . _ _ _ _ _ .



- . . . . . . .

..
-. - . - . . . . . . -- .- . . . . . . . . - . .:..

G
B nutech -

San Jose, Californiag

h 3rawsw;ek She Eledde Pldt !rii.uo, w 230,.03c

C pg%ba %w ad L'Et Commw, .

E' am Udel Er.meen .J Ebdruch,%. !
. o

i-

13:1l~
_ 4 .

F TA BLE OF GONTENTS
~~

-

_

|. Pane
-

-

L 1.0 INTRobOCTIOR 4-

[~ 2.0 TECHL'ICAL APPROACH E
a

3.0 CALCULATIONS s
.

L 3.1 . bATA REbuCTIoM FOR CASE
OF DNE RHR LCOP CIRCutATU)G 9

7..

L
'

3.2. DATA REbOCTIOid FQR OASE OF
(Jo Rt4R CIRCUL.ATIofd 25'-

!

33 C.ALCULATION OF SEM50R"

EL EVATIOh) 35r
I
"

/iO REsutTs' AND couctusrous 3s
(*

L 5.0 REFER EldCES 40

k.
'

;.

,.

..

..

(..
Revision O |

'

p 3
Prepared By/Date [$ ffh) | g 49

~ Checkea By/Date @ %'d | |

1 | \

- - . _ , _ _ _ . . .. . - . -. - - - -.



-. . - -. . - - - . . . . - ~ . .... __..

^ '

. . . . . . - _ _ . . . . _ _ _ . _ _ _ _ _ _ _ _ _ _

F
'

# nutech - -

San Jose, Califorma

k p,,g %nsaek Shm Electric Pled
i-

ris.uo isrzw.osec .

o ,o. , C 6 ,\1 m Po e end Lt h+ Co+wo
.

'

.h ei, Dwi+el Ee, ec<s awA CLc ruAes."Lc. F

u __ :--

j. < .. '

. .

~ ~ ' . " . -1.o IinRobocT IoM,

:..y

'

-- Temperdure.s measured i.w severa lme
,

63s ,t.wekdig Ae. disc 6cg,$ gmewekee.
L 6 3 , of va.< iou.s eleva;ows du.ciu3 h

4 i{ Mootteelle T-Quexhee- -the r - sl mix.i3 ests..

~

[. The ieth cowdaet. ed foe- bowe re.

- case.s. : 1.)one RRR 1 p provid'.w3
'

-

~

Gecu.\ eon , ed Os, e.nkweed neemd
- mix.iwg , in -t%. suppres sion pool,and

i 23 no RHR eicahkion e4 n e cuperustm
=ma .cd ,heretw,

. Poo\ . The bt dao. -

gats

~. i.w ordec h Aeiecm'me. - mdkod Jic.c-a
~

mow'd oriw3, -the. Llk. tempe< duce of
the. -s uppression poe\ du.cin3 kransienis,'

- . .

; suck as, S RV a.ciu.<t t ows. =ed BEA-LOCOc.
'

,
__

4e e

9

I .

-.

eg

.

Revision O I
Page h

| Prepared By/Date [ M flFffl of Lib
- Cne:ked By/Date Mt't Y I |

. . . .- _ ..- - . .._. __--_. - _. - - .- - _ _-.



'

. . - . . . . - . - - - - - - " * = = = - - - -' -~~-

i
Fp .|

'

M OCd1 L
'

.

@ San Jose, California ;|
brM#tsh$ick bbm bke fic bbmt RW55.mlmm [|p

c c w Nec . ~l L wkt C = wu ||m
3,,,Dwited Ewpween a*d Co*st u b s[ Tw"c.E' "Cn.nt

e-
{ .' - .

,

G 2. 0 TECHtJIC AL APPROACH
.

[ L sti 6d & clisc6cgig g.,wckes-. 63
&ce. are - b c. s ewsecs %u.ded om--.

b[ A wee v e d h e.a d e r -suppo<t column-

G & li&ced c\evdiows. tw -the - A.e el
'

3 du.c'i3 -the Medic.cl\o -bests . I her 6
~~

ci ne lhewedde cle ed ie ~sewsers
r
! a<e d \oeded d ne verh\-

-~

ce A ce 4 c4 t Le suycession po 1, . . e. ,;

Utre C. f t. G uG\ Vo\ w%t c Ok is.xxY. C P-

a%e a~t k\eo % ele & ;os. %La,-

FE Rd[Yl}S AT i kiS CfEVA [On Ace.[ ~64^ Gor

ngo.cd .oin %e avecqc. resges.cse4co
;

e T'EC. SdWS O(5 't h C.A C.k b u. o

... see. IS he idecmeciude elevdiew
'

ts c

k6mps"h.c,iC.q o e- o
'~

9e t Vfa ve coLo G.
0t u .

'\ W 4 (UCW T his cov spacts ovs. ir.

. C oc M t mR --AVeM Aw t

G
Revision b | | | p g
Prepared Sy/Date Mfri /fd')\ \ g 4g
Cne:ked By/Date WMNC(fl |

| .

_ , , ._. . - _. . . _ . . -.



_ . - - . - - - . . . . . . _ .. - - . . . _ . - . . . . - . - . .

7
N -

"

7 San Jose, California
i

b un5ddk b CAM bkecNeic b a" File No fW Z3cl.030sPro g -

%,(b oho Po w c. M L;At Co+wo i.
h_. Owitel E w.imeec , =J 6 s-tv.ddes$me.

'

cant ,.

o

I- 1 ,

. 1- . ! a.bso kte. diWerewee. 6ie tbc. resgowse."
.

- ,

ep the twiecmediche. sew. soc- c,.wd the.
'

Ii
- "

.

a.<c.c=3 Ares ponse. 4 -the -Lkre.e. s<wsecs

{[ 4 oi k e.c- 4'oc ed ba.g. 5 -ce_ the < eg
b. af -1.ke htec%ediqYe.uns no seasoc

{ elesd ion iw -the dis ekacgig tuewebe ba.va
.

wecessac3 tc> extcapelde -l ke.
. it i.s

feom sencces a.bove -lbi s- re.spewscs

I e\ev ution i.w ordec. Yo ob+aiw .s respo*se
.- at. 4 bis elevati ew.
;

- Amer d is d5kecanvted -thk the_ lwYec-
good indicc b '"

medicdic e\esqYion is o.

[. of be. overage. Yempecduce bu giw g
,

ndcassac3 -b assigvsM- is{ a

vokmcicit cocightiw3 -fa.cdee b eacA.
l

- b.3 wh;c.b. cowtaiws dempecaiu.ce'

s e n s ea s.

siwe.e Yhese_ (ecat'ow.s lwot evea'],-
'

a.ce.
. . . .

a. bod Oc s uppressiew pool.didei bdedc

cessiaf n$ agcopridc. ve,(u.metc;c.~~

ft fier- i
-

(
h

Revision O | PaE8 1
Prepared By/Date <D 7f6ffl.' ,9 qg
cneckee sy/oate WW//f/4 I I-

' ' '
.

~

. - - _ _ _ _ , ,



- - . . - . - - - . --- . . . - - _ . .

'

San Jose, California-

k. pg 3ruR50\c t kcA., E le_e t_ e tc. P l.< wi
^

rii,u,isy.23 ,... ,
'

. % Co.co h N ec a~lL:.kt C - % :

waiweers ad bNwsiracNeb Inc -On eCI M

h !

htig fedko s , these_ %.cEoes#
.E t>cig c c4.re.

,

V.Sc.d in g.wci {on c.ok k h k k e, krAWsitwkCc

- hecedw _ 4ds <t he intermedto4.
'

n

C.kEdct. (CW. [v\ MC Nikove b o

I; edimede 6e Mk. -suppresst s ge. \

p 4empe<d uce ucposcc . r u , cc.gome.
..

I.5 M.sen Cc% p("E.d wikk k_be c.e-wpuYeck,_,

i +cmpe ratu.ce resgems.e. bwd tw

[E Re b _wcc 1. -

T %\ls, % e\evation %c s e + s e. ~

pkac.eywew iS CompbC hor- b @-

ga..i 6. sea o. % v'ecTicd7
Br wNk l

L cewhi A e4- it, suppe esstw y\ .
. .

I

f-

..

r

..

9

..

C
Revision O I I 7
Prepared By/Date [hd 7f5h) | , gg
Checked By/Date % dl } |

.

, , , , - . - - . ._, . , -- - - , , . . , , . . . - - - - , _ _ - .



- - - - -

- - . . - - . -

'""* '
,

* & .
'

. - - San Jose, California f

muak E\e & & Pl d r u g n. m i.. w .Pro M*

[_ 3 ,,,r O m h P e e awA L kt O e eu ..

e4 ca. Ow b l E a ,,cs (wd %dm/64 Lc. !
- q a

.._; - -- |n;,-

n ,

O
11% :

ha .' 3.0 CALCULATroMSa
p,
i..

{ . I kC. CcdCu.\ ims or he. kgo e,o. g es

C.CC4*ibR. kW \t i.V\ TO R C. k OW. R f C.

b pe c h e m ,A 2.s ogtwea 1, s c+c ,2.0

iw %is sec. tion . Th e_ elevd;on he-[ '

plu.ement ivt -tke. Scusci c ksensor-
7

d iw tL aplad ts &o c o n e..l

~6et kOh -
(.
~~- .

.

*
.

h

'

,

(,

, - . .

1

E

*ga
--

i

.4

..

C
Revision O l I py, p
Prepared By/Date ,% ik2) | c, (49
Che:ked By/Date %d74|| | |

''

.

,. --n, -a- - - , , , - - , , . , , - , , - - - , - . - - - - , - - . . - - . - - - - - - , - . - - . . - - - - - - , , ~
.



. - - . . . = . - . . _ . .... = _ . _ .

- . .
.- -

E fiutech .

s.,,3 C.

bR'W4)ic 'A'" #IC P AW5 Propet File No Isr.1hto3oo -,

P- o,n.r(kr.h Peoec- omA L;.kt Compawu -

ike.d Ewaiweees twd owsI N b N. iN Client we-
-a.e .,,

1 3.1.. BATA REbCIohl FOR CASE OF OWE. RHR Loop-
-

[ cTRcVLAT EMG -'

p [ " In oder- -to pl cc 4 L c. RTb's at n.e~

[. prop < r- elevSon. -Foc moe;4eriy & 6|(_-

I' pool +b erdure , ik i s d.esirAle -tk. Lg

{ -the see s ocs be. paced cct- the elevat 6l

wkich couM coreerfe,4 % -the c w.e c % e_- a
lr
.

'

4 e7ed <re evec -the pc.\ c cess .cc dio~ d
I dach. ba3 6 c h.w . Fr om Fiy< e:, 9- 2 -l Leogk

; 4L ef Re-fcccac e i R is -Fou d ud -them,,
,

arc -accc RTB's distri kted ver-tic-alh on
_

vent header :supp.7t col- u lo cated i n- -F i vc
'

wkick otc. not he.mec h6cp cd<_ bgc
-

disch cpn) p ucher. Ff om -t L a 4 - < n s : . e

3 ve.n , d i.s g|.so -f o m e d & Y 4 . h e RT.D 4 cti

-h e. inter.ne&de 4(<sdion c4 80" abwe. tia.
..

ba-S C h6c 'S u TcS6(on foo| pc C t h c n ecAf c-

SACK M R K.C M VD MVWe O

edec ties 4 ve. -eke RTn e A kdf I;+ s. Le t c. , .
_

ic.u k ar e!R Vh ion s.k og . b g. ick Eq {
'

T his a y-

- Revision O CfPage
Prepared By/Date @ 6f2th of L10

,
Checked By/Date M NN'f|

.

,, _,___.g. . . . - , , , , - . . , , , _ , , . . , , . _ . . _ , - , _ , . , - , _ _ . _ - . . _ . . . _ . . . _ _ . _ _ _ , . _



.
.

. .. . -- -.

-- - .= - - - - - - - -.

E nutech. .w:
San Jose, California

brunstMck Neam E.|edteir_ hak
*h File No fEr.Z3of. 0300Pro M

w (% .6 Pbuec- .wA Ltokt h a~ -

~g cigilded Epeect a ~t A-tru&Q L :

}; ;g|j ;i
. . _ . .. _ _ . . . .

E ; .oA 4c._ mca.5uceme -t . e-- L. beJ -tem P m t wee.
-

. . .m.~-__ .

c.-
_ . . .

p q :avery=A ovec -h- . . . .p,ool cross-see-tiow. Hoeever, ;

[ 7 "% - %geestures .me swreA et %tc etedion.
I!

~

skodd be. e mper,A ei% h evera3e_s a,

{ h 4empec=% es meataceA % e three. RTds
by +eyecd ut.e ,# emak b Eh e_ avecSey.

b b -%_ 6,.3s nd koms15 +ke ch,ekcgin
~ '

-bab ickeol a.s bctiows 4 be.pene.ker- are

p 1, T*b\ c. 3.11. These_ valges a re. -hkem

{. -9 eon m oE Rdecem 1 9.cyce. 5-8 -

o-f! -h c ase. RHK io p civ cu|dg .one

L Tobic. 3.1.2, %c tc~ece-b es b M.-

,

[.' moikoc i. % the b a g e i k k Y k e. disc.Lar3 w3
it

|i queweker* =re tabdsYed along ei-bk %'

resulka.w-t avec 3e_' bg temperdure 4.s c.g

-Puncki.w cd- ttyne. . The c<ec=3c. b<.3 -Eeya ce|

_.T.. ~ as co9.Eed win no d(e m pt 4 0
~~

"
as si n.3

3 ackors do ne monitoEyZ The
_. tecip% 4

icge<dwrer measu.ceci 80'' from the bse. d
,

1
.

.

-% see Fi mree bi4 mJ. A-1s- A R den ,ct 1..

3
5 Revision O Pace 10s

Prepared By/Date D Shiki of 40
_

Che:ked By/Date $ I/MD
.. .. . . . . .__. . _ _ _ .

. _ _ _ _ -- . _ _ _ _ _ _ _ _-



__ -- _ . - - . -. . - . . - . - - - . _ _ ..

5 11Ut9Ch .

s.n3 c.woroa -

5 p,.3.c1 Bewesein S+e<m Eiedete Plad.- n u o m 3 w .o wF %,CW h Phoec amol Li At O-mu
o D mt+ J E w o - tbhebMLe.

' *

cia i
t

- - o

suppress ion pool -For e ac h bs3 a.ca
dte,e_; ,

F t MJ4ea in ule. 3.1.3. Th e b er.%ePo

in & firgt f tve. c.c b as vece. M en.-

.

E -frx Fiyr<s A-9 -thr $h A-15 of Rdecewce 4.

[ The -bempecabes for Ba.3 b 64 4 L

edrapdded from. c%ec kbshow simea-

3
pac.eA so" from & 6 c.e.{ no mon' doc- cx_c l

of -hke. suppressim poo\ w -this. padic A.c

[ 6 . From R y e s. A-14 . 4 A ir of Ref~me i,3
[ ib is b 4 ud rootcs.T% and T22

et ~ me % 4 t u .4 " { c om -tke 6 se. 4h;

[ s uppres.sion pcd , ebb, % m ,4ces T17 a4

& es s". The.s,. +emeua me.esTzz a.c e

|' acc. %6AA .5 4mwchs e+ time im Tdde
|

3.1.z. T he -Firs-t ' % +.emp,4c=% es are
..

represedd;ve. b erduc- wecged b obhtn g ee.

et 12 2.9" , a a d , L e-t Le e b= Ace e.e.
| +< g,<Aure_ d cfr. 5 " .. . . ser$cA 4. .Lieim m

Thes , ne %gerata.re. 3 called 1,e%e e . these._
..

&

Revision O | p,g, jj

Prepared By/Date [D k?h M 4D
W Fyp) icne:ked sy/Date..

.



. _ _ = . . _ .._._.x..- .
- ---- - - --

a m ,
.

7 San Jesc, Cc'.ifornia !-
$L pro;.ct F>cunsiotek Steam Electetc. Plovd.

'

rii. no ir.2 ior. 2ec
o Nohn Power- a nd Lt A t & c.. . !c.
cii.ni O w A l E w nee <s o ma C t.ms h b ri. r ne, i-

..

4 :1*** <

. , n.
-i _.ho std'ses is \iewA3 extc golsted h

g ___ J .. A ro" elevetix +. .Aix -% Agecor<s
r

.

'

&c %b w T. A . s.1.3 In o<dec %--

[ ed&tsh -the. approprisbess o-f emplo3 ;n3
L -the mitoc at the e\evdiew vo" as q

r

'[ 4 h ever.3,_ bs3 t e q ce d u c e_ ,measure

& h < - a v e ca p oleviw % n. of & -bey < dure
'

...

messmeed st elevdiom vo" b~ 4Le-

a<e m e_
|

-

ba3 tempecab.e. i.s reported foe ca.ch

ba3 m T& 3.1 A . Tv e. 44vcdto 1 is cyi<4-
-

-the absdde. ve\we cd' 4ke- diffec nce; a.s

. beteces h -bc m ge< h me saced at vo"

{ s - A - t k .e_ n.vec=3e y -teyerd.u<c . This
devidi.ow is cong .ed. d .eaA pid x h,d

ove c %e +. ob+. m.4 A thee, quecs32A.-

Tib\e 3.11. 0% mmm,-m.h numbers m
-

.

2 eh bGME -AVefQ Rd R OW o .>t-

be.k6 CVR kOW C OSRn .S C C vw $ o A \/ec
.

MeAGwYtw] kke ave.ra]e <yer* M/P.C LLC or
QO_

..

Revision O \
'

Page i2.
Prepared By/Date % of 40

'

Checked By/Date 'I.N MM/ l

.

_m. _. .- _ , _ . . _ . . . . ~ . . , _ . .- ,_ _. _ _ . , , . , - . -,o_ _ - -. - - . - .%..



.-
-- -

!5 11utech .

s.na c.mor.ia

ip p,og Bewasutek S b E\eckete PLd no, esv.2w.e3.c

i % ,C 6c.|tw. Poe c e A LiAt %o.wu
'

9 ew_ dab) Ew tweeet <wd W*Etrud-M Mc . !

r: o e ,

L-

i
-

, . 4

E j_In Tab \e. 3.4.5; ne bulk suppressiew goo \fe.fedwre
-

,

1 a hwedios d 4ime ewd the clo;cdionp . a.s

a funckem J-f rom. 4ke. bdk kem pcaiure
'

o.s

h =_ foc ack b d -tke e.tesd.;cw of To"t $

[ ecc tab. hteA . The. 6 m\ k f e m g.c e d u c e y
be ebhiwd Vrom aw3 of % 91 wce s in3p

{ AppsA tx A 4 Rebesce i . The de md ;ee'

compded from 4he oGMecewcv d t%a r e.

; temperdures d an ekailow of Tt." and h

bdk. -demperdare. (noie A4 -(ke e. ip is retaW+dk-

for ue,e devidiews adike- 6e be -avecay d
Aevid;o s3 1 T= W. 3.4.4 ) . S i n c e. % e_ RTIPs.

no4 b.cJted abcd :Le tocas ia =ace

c y~ ek<- i c. -Paskion. (see. F;yrc 4-1 ef Reheerce1),

ee_ightinj ~ Fuier- for- he. individualo. -

rnonitor.s mu.6t be. e.st;mded by,c d os -t he
, .

| .

\fD U n\t. Oh sW YeffeSeb2b N Qa ck 4 10 %'
s

...
. .In Ft3 wee _ 3.1.T , . the loc.d-iows d -tke RTC>h

appro)b N Voket S -f'be5 Ye frC5 t=[tC. C.

..

I' Revision O !
'

Page 13
Prepared By/Date E@YZYsi of L10

_,

Checked By/Date @ khI !

. . - - - - - . ~ - - - - . - . . . _ , - - - - -



. - - ._ ._. .

c-

If nuteCh -

s.. > com.mi. >

Ed. Ar unscack hm E\ec*ct e Aofp, 3,:1 rii. uo n 22.i.o2= !
%, ht ;m Pooe.< . .l Lat h~;

5 ci , U a+el E ;m e =~l C heh 9 h
e o -

'1 ! '

r .. .__, .. ..._.._. . . . . _ . _

r w,4
.

1 'f Af C _. 5. CMI __ _b3 _bk.C.roShEU wd__ f
- atshe d

. - + . . _

- -

e
,,

, res& ve\ . ~ Mowibe-, B,c,4 s,o 4 e/F/ti[. _____L liwe s 3 ,

ill twd;cdcA .uwdl in h wdMe of_.
'

ace _ 3--

[ 4Le s.p ,m1 3 bo 6$s , chi \e , gomA--

& twbmedide posdiew ofG D ( achil3
wwbrs T16, T17, T72, -d Tzz) is l$ler a

ch - cewice VokM MC
SfAvsW'tv13

ewe haa .

- Ftwell3 , A t4cc H 'is u ct l3 owe kmW 6 3
-CEvktR.C c>k k ih ( 04 VwAini w}SeVE.n bq.350 3

C Wow de cewier SincdC hic.h s b tt.k be. C(c)SC,

Ikds fos'tkiovi is aff cc % I.Vwake ISO from. kh9'

cb sebcgi3 quewdec. ~T kc ,,u.sb er of ba.35
'

;

Toft ~C6 Cn C
b CAck VWon't k of' c.wd NC.

TC6R R d V ok R m ek ri c. Oti 1% had.ocs a(f

u a+a m n w 345. ise. mepy w
c *W' nv\ c-kIovs Oikh dlie. deviA t on.5

'

ACC- RSC iw j

krom k e. hukk kCmfrkurC. ko qk.eryw'swe_

~ E- f.\/ E q. 5 OV\. krove. k.ht. bwk vg tJ.re._

6uikI +peram e e d u e.
-

At one- wo<dA see. if & e.

<.

'

r
Li

Revision O L | Fage I4'

Prepared By/Date fMg2kg[ | of 40
'- Che:ked By/Date @f (p/Q/| |

$

__ _. _ _ - - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ - _



.

--

M nutech -

San Jose, California i

b bru*5eek 5 E.tedtee c Pl & '

Pro M n o g g y, u oi. m

I %, C6% D_ J L: kt 0%ma
P cie Un t+eA E ~,i meec= em) 'Geus%&#s, L. .

c .

.J !I I-
1

a v :
-

- - - 1
-

,

Mo?MhcoQwT(wj %e aveenge crf5.. ,

E Ac~~ twdivibd seuers tw he -, up pre ss ;o,s gool.-p

[ '' '

'AY._esch poiw-t in time., & oursllclesthos
E -rcom. & b& hmperbce- ~3 be_ co-embl
[ Sob s-as

r r = T S c7 ,t

[ ohen. , (s 4.ke overdt devt. ion , e; is %-

vo(umdric. v eight ;w3 -Fa d oc -Por i3 ve. sexscs ,
(d q i.s % devi&io- -b % 6A b Aep

h_ %< a gv<w se ws o<. Be resdb-t eve c4|\

. dewatow from-b. bu\k tempera % + c4

b& to~ of -twe is MMe.A. - T 6b_ s.1.7 .'

[ The. A de J -the 3redesi devidh<nsy
i.6 owk (1 T. DCec here 3 h secums sehe

C 5 8L. R e SewSorS Ac2. kock C,

swc.h -th tt eps\ vdumes d adec see above

~~ ~ amA bdoo swd IV &c4 cce n. mtw; me J
~~

locd %s. , -then , the ... bdk.. . . st x. semsor

b A5agressi * P**\ ~E**P*'E"* "'5 * $ ci*d "E" *5T-
.

i
'-

Revision O !

Page 15
Prepared By/Date khk2k of @
checked By/Date '_M k [l
. . ....... ...... ..

. . - , . . -_ . - - - - _ . _ _ . - , _ . , - . _ - . - - . _ . . - - . _ _ _



. . . .. . .. _ .- - .. :.;;: .... - --- - -; -:---- -- --

r
C' gg -

.

7 San Jose, California b.
'

brwws 'd EAM E 6 c+eec P.E r,i,uc,m 1 mi.o3ccProject .

i|.
% , C aco 6 Pooe.c- .J L' kt G- m :

1)wheA Egnec<s a J (L.druchf L. '
c,;ent

b; ! ..I
r~

.: _-

.

0 -F couc5c. , h acc -ac3 fo,- prehd:S ik e.
r-

~fke,|. bak poo| demf.eraigre shoa i mproVe. As

r w u. A c of sewscc- (oc.d ioms ine cesses . Alu,

>3 n-e4 cie. acrasy.nd & s e-socsa noce

63 elimidi $u couLc, imprae -tLe ccurac3a

3 to ,_ztide 4ke ve(w-c assocefed{ -nc ne.dessd

toikk cAck se nsor, i e., e{ua.{ spc my eo wk d gic{d,

egmd ce.preseddive. volumes. Fimell , d sLoJd
^

$

[ be notd 4L& ue. cv=ca.cac3 c/r .s -L- c

mmke <t3 -sgiten w i\\ % e. SEe&d 6-

3.-

rom khe. wor vwsk o O.cdkiga Cv ovs,

|Gvek iw 4he. s g CessioW kc. 004 e c .

bE W eC r 5. ) kkR. m o^i oV~I V\] ,(GU e.k

f it. hoo I CL E mfQ rak
.

S sCA 6ko #@

: du % stchib&ios ; i .e., -tke. moOL=..-- oi l i-

N AboV6 Oc. EVckt icA W hick h vi 65 hf. 0 0. 9 v-

t4. epd vdumes , e m d + L e<cb e., (+ sil be.
~ tw & hob kW. ukevism , -!ke. po4 l~etu

rist s h mmdori$ c3 stem s||v4 cec 4 4 e t y & ,
~

-

!

7

,s -

Revision O | I l p g
Pre ared By/Date M 5f2d|| | g g'
Cne:ked By/Date W f/4/9/l |



. -

. . . ..... . ...:- .-- -- ---

.-

..

'

g s.na c m
Es e,og Be xxswic.k Ste um. Eectetc %.t rii noa m 220i.o2.c :

.h wOnk Powe r- J Li L& %mu d
[ cr, t LH =J E3 #ces M OL.druhjLe. |

'
t

N,Ak-E 3.i.iAVER$E BAY TEMPERATURE.s(*F)
~

[ W-(.wQ Eb C- 8"b 8 8*3 N Ik3 E/F Ba3 b/E
.

!- O 53.3 53.3 53.3 '53.3 s3.3,

[ 2 - CE.E G2.Z F3.3 53 3 sg.s
,

4 7t5 76.0 57.s- 53.3 ss.og.

'

6 S75 3't.1 GS.F 54.b 55.2.

h 8 91.Z 81 2. 76 7 G3.8 63 s-

-

10 950 93 7 83.2 72.o 72 5
'

12 100.7 1Co.O 59.o 78.o S2.3

(~ 14 93.3 1 00.8 95 4 72.8 gf5<

~

% 29.3 94 5 97.5- gg.g 8T.s

12 90.0 91.0 99.3 92.0 90.0

20 91.8 91.7 92.0 93.0 42.o-

[ 12. 93.7 935 40 3 90.0 90.0

24 94.0 94 5 42 o si.3.. T13

; 24 92.4 94 5 43.0 90.0 90.0

2e 912. 93.o 94.0 903 g8.9_

30 11.Z. 92.o 99.0 92.o 90.2
..

3z 92.0 T2.0 93.2 93.0 91.0

3't 92.0 T2.0 42.0 93.0 72.0--

( 36 42 5 9Z5 92 5 92 5 4Z5
~

| Revision O p g, j'7
l Prepared By/Date [ $ M h r/ 39 f,49

Checked By/Date MH 4/3/9/

, , , , - . . . - - - . . . . , . . - - - . - , - . - - , - . - . . - - . . - - - - . . . _ . . - - - _ - - - - _ - . ~ .



,
. ._ :_...

- - - - - m.u _ __-

,*
'

San Jose, CCifornia
*

ru" sack S % Eleirte Pd '
5 Pnhe:t ,, u ,,y y. m ,. w

P own.r Carob %ec .wd L6kt C%o..u
litted .E'ag wee <= ,J Ntructc,# sc.g ca.nt

,

-T41!(E-3.1.Z. TEMPERATURE.s IlJ BAY b(F)(DiscL93 Quewekec)
E -Ti$vd (mQ T5 Ty T,s Tn To t 1, 1 Ave.. %p.u 2 23

[ -- 10 F33 E3.3 53.3 E3.3 53.3 FI.3 53.3 63 3 53.3

2. 74.0 74.0 31.2 65.0 30.0 EL.o 78,f. 7t.2 77.3
'

_

4 71.(o 78.S 38.0 69 5 sg.o 96.o ss.o 353 837'

U 6 79.3 78.S 90 4 GSs 92.2 98.0 36.s sgo Vs.3,

E 74.4- 74.0 91.o 73 S 92 7 1008 T1.0 to.o 88.2.

"; -

10 91.2 104 97.2 30.8 15.3 104 4 9Eo 45.0 94 1
.

. 12 98.o 9L3 100 5 77.3 104 5 113 5 104.0 104.s 101.9

r 14 94 5 si.o f2.0 32.9 85.0 g3/o 92.0 %% .O T7.5
-

l' 16 90.2. 37.8 52.S 85.0 90.o ss.3 90.0 90.0 35.0

13 96.0 93.0 T3.1 81 5 90.7 T.7 94.0 90.0 91.0

20 95.0 %.0 SL.9 't 3.4 94.7 93.0 1S.0 iLE 4%
22 9f.0 %.2 T1.3 94.2 45;o 93.7 97.0 95.0 95 2..

24 94.7 93.g go,y T3.2 9tt.g 92.7 9ts 94.8 T3.7

26 92.0 91.0 90 5 9f.o 92.2. 91.4 42.2 92.2 91.6
,

2.8 90 3 10.0 TOS 90.5- 92.0 40.9 92.o 92.o 91,0
'

30 90 0 90.0 92.0 S t.g iz.o Tzo 42.0 42.o 91 5

' - - - - 32. 91.0 91.0 42.Z qao 92.o 42.7 42.o T2.o 9f.3

34 92.0 92.o 93,Z 92.7 T2.0 93.4 12.o 92.o 92 4
_

: 34 91.0 92.0 93.b 93.b T2.0 92 1 92.0 92.o 42 5
b Revision O I p, g

| Prepared By/Date ($ h g

| checked sy/Date W #/42/ I

.____ - , _ _ _ . , _ . . . _ _ _ _ _ . . _ _ . . _ _ _ , _ _ . . . _ _ , _ . _ _ _ _ _ . . _ _ _ _ _ . _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _



.- . . - . - - .-. . .. .- . . - - -

T nutech .

''

San Jose, California i
i. Project Bt uws c.o'ek e m E\e d etc. R etd File No frF.2 3ol.o3a

% , C a ce h o_ Pomec- J LrAt C6pom
.

Lcii.nt Wi+ed Eaem J Teatm&eWs, h
-:7 '

.

-TasAE 5.1.3.TEMPERftTORE MEA 50Eb 50"FROM BOTTOM OF BY/{ F),_

!L T4.bQ be Q B3 8 Bas H Ee E/F &.3 b/E %b
[ -- C E3.3 53.3 53.3 E3.3 53.3 53.3

Z. 59.0 GOS 5~3.3 59.0 53.D 74.8i r

If 75 9 70.6 55 G F4.0 f3 3 82.4
'

(o SF.2 94.G Git.5- 54.9 53.0 33.6t.

;- 8 T1.2 907 79 1 G3.3 60.2 .S7.2
1

"

10 93.0 94.0 75.5- 79.0 72o 94.5
.

12 47.2 100.s 90.3 71,7 ' 73.1 f 00.3
'

'e N 92.0 102.0 % 5- SL.O 32..O SE.8

16 87.6 93.S 91.G 91.3 86.3 83.2
-

13 V1.2 40 5 %.7 47.2 93.0 ST.E'

20 91.0 91 5 T2.8 97.3 95.9 95.5-

( 22 93.0 935 11.2 94.7 95.4 46.?
1 ~

2A 43.3 94 5 T2.0 41.0 42.0 14.0

24 92.6 44.3 93.2 91.2. 89.8 91.3
|

23 91M 43.4 94.1 T2.0 90.0 90.9

30 4f.0 42.5 43 5 92.5 90.7 91.0

32 91.2. 92.4 TZ.7 94.0 91.9 91.5-

39 91.4 927 92.f 94.0 92.1 iz o

30 q2.0 43.0 TZ.1 94.0 TZ. 5' 42.0,

(
Revision O l

Page I9
Prepared By/Date [M h/ of LIQ
Cne:ked By/Date %ff W9/ I

. - _ _ - .



. . . . . . - . - . - . -~ , - . -. , .- .

r
a nutech .

-

San Jose, California- .

.h Project Musta tc. S = Elecisc. P%t rii,u,tenz2oi. 2.c

i m(LL. Aec M Lt,tt h w ;

? crw Uu;J el btweecs aJ P ews-tndt cM . L .
~

t. g #

c.. g _ _ . . . .
i

~.
. . . .

:w .

.-

y-
-

>-c.:
|

. . -

h,

. . ' TABLE 3.i.4
'

.

r .

~ TIME-AVERAGED DEVIATI.Ob3 0Fi'
TEMPERATURE @ 70" FROM TimT

r- OF AVERAGE BAY TEMPERATURE
ic

,

p b.3 Devidion(*F)

C 1.7
-.

'

8 0.6

~
'

H 1.0
-

E/F 1.9

D/e 2.4

D 0.2

-
. .

.

. . . _ _

-
.

C
Revisten O p ,, 7,,,9
Prepared By/Date % h2|ki gf qg4 ,_

Checked By'/Date rJ6H h k/

- - . - - . _



, . .
- .. .. -.

:7 flut9Ch
.'~

s.n a e. c.iiforni.

h ec v-i c. akProk _ brwnst.jic*
File No MF.T.301.03ot

'

y. n sa %e<- A L:BrC%~nwe
;h UAl Eates M Ns%tM L .cii.nt

a ;

TSBLd3.15. BULK TEMPERATORE Mb IEVIATIoM51: ROM BOLK O T0" ("F)
. -Tim. (mQ 'bk. e. C. oa % %. ci,c

_

' " -- 0 E3.3 0.0 0.0 0.0 0.0 0.0 0.0

' 2. 59.1 - 0.1 1.7 5.9 -5.1 -G.1 17.7- -
..

0 4 60.0 3.'l 10.6 -10.4 -12.0 -1Z.7 %4

; [ (o 72.2. 13.0 12.4 - 2.7 -17.3 - 19.1 11.4

s 79.o 10.2 11.7 01 -1s.7 -1s.s . v.2r
-

10 vs.z. 7.3 S.8 0.3 -11.E -13.2 9.3

11 92.0 5.2 2.9 -1.7 -1z.3 -12.9 2.3
.

--

14 92.T -0.3 9.2 3.7 -L.s -10.8 -7.0

16 92.3 4.2. 1.0 6.3 -1.F -65 'l.6-

~

_. 12 92.E 3.6 -Z.3 9.0 4.4 0.2 -3.3-

20 92.3 - 1.2 - 1.3 0.0 45 3.1 2.7

| .
21 92.3 0. 2. 0.7 -1.E 2.0 ZG 91,

; - 24 92.8 05 1.7 -0.8 - 1. 3 -0. 3 1. Z.

l 26 9 Z.8 -0. Z ' 15 0.'t - 1.L -3.0 -15
'

_

2g 9E.2 -1.4 6.4 1.5 - 0.S -z.S -1.9
"

30 92.7 -1.s -4.3 0.7 0.0 -z.1 -1.s,

: 32 92.s -1 6 -0.9 -0.3 1.2 -0.9 - 1.3.

'

34 92.7 -1.4 -0.1 -07 1.2 -0.7 -0.3
'

36 92.T as 0.2 -0.7 1.2 -0.3 -c.S-

|.. Revision () ||

p, gj
Prepared By/Date @k2/f8f | e 40
Checked By/Date W 94/P/l l I

.

~
,,-,--% .,,.,,--.- . .. , ----.-e,-- . - - - - --y -.mym,-------wr ----.---,---.--v-,c- - - - . . - - - - - - - .



-- .--- .:_
.

-

2 nutech '
-

~

San Jose, California

Pro g b r u n s O i c k b m Eleririe_ N it- .!n u , as. m i.o u ,-

'O owner Creb bec w kink-I- Omsu !.

C:. esi.mCA14el Ea3 wee s a # On d s'to% Lw:. F1

'
i

~'
--

i i
._

.

|;a.
,

_ _ . . .

~~ ~ ~

- TABLE 3.1.4.

.

I NUMBEPs 01: BAYS REPRE59JTED BV*

R EACR MOMITOR ANb RESULTAVT
VOLOMETRIC. OEIGH TIOG 1 ACTcR5

:-

B$ Ne. of &y %hth Fat -3-

-

,.

C 2 0.1250r-
,

..

B 2 0.17.5 0~~

.

H 7 0.9375~

..

2 0.1750*

, .

.

[- D/E 2 0.1250
-

,

D 1 0.oG2.s-
..

..

'
.

._

.

j .-
..

j -('
-- Revision - (y | | Pm Ol

Prepared By/Date @ f/2fff| | d @
..

Cne:ked By/Date M MP/ | | |

.

.

.,w, ---_r-,- ,_%_...__ _ _ _ . .-,_r -,,..,._,,,m.-

-_.___-.._,-,c. .----_,,,.,,-,-.-__w , , _ - _ . . _ , _ , - . . _ _ - , . . _ _ , _ . _ . , _ _ _ _ - , . . , _ __



.. . . . ... . ._ _. . . . _ . _ .... __

,

_

$ 11utech. .

Sar. Jose, California

E, e,,, 3r aws u>.tek ' Sb E\. Acte. R.J.
~

rii u, is.z i.o3,c

7^ w CamL P-mml Lt.Mr hmm :

r Ciw_Uwt tea L 6een 4 % 2t W & # ,.. I nc. !
%J # :

i .I
~

_ .

'L' I . _ . _ _ . .. _ . . . . . ._ . . . . _

'

. ' . , - -it.

L. ..
r: - ._ .i.v
t

.

iE
'~

TAB F 3.1.7
~

t.4

i- VOLUME-AVERAGEb DEVIATION FROM BotK @ go"(*F)
_

Tt me (mQ cr Time.(mw') er-

,

I..

O 0.0 20 0.7-

r

E - E. 6 22 0, Z.

; 4 -4.1 24 - 0. 3
1
2 4 - 1. 9 ZG - 0.3
i

8 ~ i. 0 2% -o1
.

10 - 0.3 30 0,3-

|

- - - it -1,6 31 - o.4
~

14 0,0 34 -0. 5
i
L 14 1.3 36 -0. 3

13 1.4"

a

:

-- .
.

_ . . . .

'

.

_.

|
Revision O l'

| p, u--

I Prepared By/Date @ h/kfi g q9
.. Cnecked By/Date Sti6/Gd/| |

'

' ..-. _ . -- ._ _



'.
'

San Jose, California :

Project - EMSCIC O:"W- E C- CIC Pa
~

*

File No M5'I"301-03o0,

F %, Caokm h< mJ Lt.ht C6mm :

Client EY bA I%h NE ~e b c- !Mo
... v - -

p ., , ' . . ,
- ' * ** ' --~' - - -

L Pg<m. 31.1/Diay a m of KdWse Laniou. =4 Appraimk
g -|'+j : h mes Repr esewt.4 h Eac.k Koster-'

.

), . . . . . _ . .-__

_..._;,

-

F.

t. * y,

I-.

E - /
. .. I .

F \ s+ ' I
N f c-t-=-

\ /--

/'

. /

-~, by
-

.

..

[.. 270 90*

L. +w

t , .. \ . .. .

| N ._

i

\ +2-
,

L \
{. _.

!
...-

180*
'

-

. _

_ _.

,

*

-

,.

(''
Revision O p,,, g

M h/FPrepared By/Date
of 40

-- Checked By/Date "56tf MMf/
.

,, ._, _ - _ . - . . w. . ---v.- . - - - - - - - - - . - . --



, .. - - . . .

E nutech .

San Jose, California
, -

u"50iCk bY h EIecbl' bb"L Rue MS mewProject,

okI"A PoRee LI8tbI9 bo^ CC %/~ Owner a

* Kb ua o"5OMDC I "cE# 8 8L*
'" '**- ,

. Client
;. -

-

)
'

; . i. |

[ % ?_ bhTA REbOCTI.otJ FOR CASE OF 00 R)lR CIRCUL&TIotJ
t. ,

e

''~
so\tk % .~L % ,f 1.n ockec ko estah\tsk a noce,

a 4 cts W the pveAou.s section oill&e-

3
-

be ecpe$.A he<e b h c a se of' no

[ RHR c.ircalkien. ako b ed in Re b ence i.

7 avecye b=3 temperdeces -Foc & byr.The_

{ act koas;5 & obsc_La<p y quenokee
'

an

! faL1=t d as f und;ou of- b e in i LL 3.2.t
tden bs Fiyre? TM sc sches s-7a.< c

( A Rebewc c 1. Is tale. 5.2.2 % %gedece._
3 |

L h- c.<c k moeibe w h %3 ain -he

4mbit<4 a6w3 eilk[. 41sc6cpw3 pc ckec ace

& resdtet mucca3e. 6hped-e s
3

- behs 4 h we. Thecc vetwe s bmAoce

[ in Fiy<es A - c. 'a.m d A 'T of Ref ereecc i.
cke +c-e ches na sad eo" %., the

~

6sc d %_ suppression. p o ol -foc em k y
=\ s . 4AMed Iw Taie. 3.z.3. i is <.are..

,

-.

+empe< h es in & Girst h e. c L ssn3 ce< e
-

p
k Rev:sion C) | |

'

p
Prepa' red By/Date [@ h|. |

- Cne:ked By/Date @ 6fMf/l |
'

'

.

- - . . _ _, , . . . _ . . _ . . - , . . . . _ . - . .w_. _ _ _ _ . . . . . . _ , , . - . , . . , _ . - . . - - . _ . - , . . . - - . . , , . - - ~ , ~ . _ ,



._,_____.__ _._.. _ ____ _ _ _._- _ ._ ._. _ _ _ _ . . . _ _ _ _.

'r-

F nutech i
-

San Jose, California ;
-

!runsciek 8keam Eleekdc h|a"I File No 15S23ei.e soc- Project

; w r G ace N = A , J Lukt O ~ . ~ !,

LM4 ed E,.;weect u A %s%1te4 Twe. !
[ Cu.nt

$:' I i "

_ ,,

... ri ,

b..j M u -fc m Fiye, A-1 4.h e qk A-s- e4 Ref<y.mee i .'

,

' '

Jde miwed[' The -hempedwcas for 83 b e e e c.
'~~~

sned Iw e revio45k.A Sca.mf, M cL a w e.." 4.6 ou

oh hae'Sc,C bW. kC. k Emc - ca.vC.ra e e.6/ !st t og

E ye.(at (CP., MCAGM C a. GVR koW 8C" -ffk kk
,

eAc k s
3 E s'Wf E.(s.

u f C. (& (Cfor e s,* ~

MCCEL C-

mesmmm h -qu,34
_ g ix Tob\< 3.2 4. Oak'

a

- deAb d 4 .'( * F , -Ns e\evdios cbs.J t s. e s

'n iht.OkCkt O AS [ockMk e CW tic4.

. pf CNDwS 6CC k C% . bh COWr$e kECC R V '6 C 80 %
j

O(- LO cakkO VL Lt iw [C4 f kod r.J e k ccsck me Et
a

ktkr(Ack he kOCa.k ke6~s pct.re, Ms. ANQ(A o ve f-
,

ivR. ofIOW se cm,(4 Ao [ c.cfoc\ C 6' Cess Sc c*
.

LkC ko a Vwe.wi o#kw S u'.r,, tvW O CR iCCO t ;. C
d.

.. c oy< c 014 h 6A poo\ 4e9 w.b e.
.

'S ufprf SSlcn c o | Nwpr(-b u. i
'

f ba stW L '

A. S A w w C. Ic% o a ws e- (L f (Vi g 8cW l' c a s.'

& 6 & b r & c. ~ 4' i c h o + -t m ea.s
,

_

, . . .

.

Revusion D I Page ? [o
Prepared By/Date [h ZJfS/ | 1 of 40

- Cne:ked By/Date MH MN/l | I ! I

.

- -. _ , - - - - - , , -



. . _ ...- __ . _.

b 11Utech -

s n 2.u. c rnorni.
E Bru.asorck 5tm E\e.e* -tc Fa\p,oj.ct riie no is s 220i.o3 m'. wrNhm Peer M LtAt Gb-

ik&cl E~t - **A b bEM;Le-{,
'

cr at

r~ i..I
- L Por co.ck b=3 at -Eke .e(evdios of go" v e.

'

p
' - -

-tA.\&eA . T4 e 6Jk +<,sper he. m3 he eb b e4
- %~ sm f % St<>4 <i kt -Viyces la-

3
'- Appedit A 4 RJe, exce. i. t he bietws

'

[ compded is & c ,we 6ac c unnec as

&e pee.vioe seci:% . T h e. c_onsihed;oec 6.--. - -
.

1 -hke vo(umetric. ecik%3 -f a.ctoes
al . ,eve3

idedtc \ +o be i +Le gcevi ou s sedim.,
.

E P,wo\\ , the ces h u owed cles;mb b m
3

h Sandw cf-the Lik 4e.speedsce. ac = s

L tw ;3 %\oh4 iv. T L\ c. 3,z . t. . r he m y t-{ d e.|

c4 -LLe y ede d dev;m b e. co .T * F , o ktc.k.
.

is someek& kpc kke s b h p c.e e x s
7

B ui, 4 mee. styt Cc cenc.e t.s &'
c.< s e. .

,

! h' c. kbc koWo.bd5 khe. Gwd of Yhe_

Ac, cst -Eke deviat ion doesw>t te 4 to :

die o-f-{ . I nstead , H-- Lovers c.couwd. m.

- -%AS e.esstak va\ae o+ +3'n. the<dcar,

ib appence Nt ne clesuijow e,f 7C" is

'

. . . .

' Revision O I i p, y
Prepared B'y/Date 3D k2kFf | | g '

- Cne:ked By/Date $ M4/8/l | |

.

o a ~ -, ,-- ,-,,-s -- , - - -,-
. _ _



. . . . =. . =.- - - - . - _ .- -. ....._ ______.. .

I
i- nut 9Ch ,

.

.

s.n3 .c.r ,

E~ suid M- E\edeto- 1.< 't
,_ ,

R' eroj.ci riie no trez=r.o2ec ,

(~ %,(%1% CAmm J Lt.ht G.+,m ,.

p cid. O.AJ Eno tme,-. ~ 1 h -t A + & L L
. . , -- m 1

-

.

a

|
.j f p

-
- . - . . . , - .

.--

3M~.3o^o ~ hi k 4o b.c cepresewicdiv't eif'

' '

: ia g, , ' ,

P. 1 ~. h ~ uk w i h , -roc &, b s ,cd . ,

.
.

OVE ro.k kretw.s'iewI M4hEVkk j oc t-

re.sponse_ ef b mAchocs t's s bil ei b-
~ ~ '

f & T *F of tke k\A 'be mprOuv e..

r. .

.

.

' + . -

..

.

..

.

t

. .

.. .

>
.

..

_

- . - . . . . .
_ _ _ _

.
.

.

[
Revision O | |

'

p,g, 7_ g'''

Prepared By/Date JD Skf$l of 46
Che-ked By/Date W W 7/l

.

. - - , , . , , _ _ - , , , ,, .- --._,.-- ,., -_,,, - - - - - . - , - -, _ - . . - , . . _ - - ,



.s . _ . . . . ~ _ ~ .:__ __.- - - . . - - - . . _ - . _ .
'

p )
'

a

0 & f
-

.

San Jose, California |
.-- .< '

sQ k N emw b d ric bAwl

[f ,
- pg File No IFC23of.o noe

w Gom b Poote mA L.:.kt C.~%a .
,

V_ . g tkr-A % ween
'

M a % +ok. % . i|. -
- - + .x. . Q "

'

j $$52.1. IVER AGE BAY TEMPER ATURES(T) !

[ -TIO 614 Bag - -O - Bs3 'B Bag H Ba3 E/F Bag D/E
e ..

b --- i0 - . -sz.o 52.0 sz.o sz.o s c.o
,

{ 2 -- - -6 9.0 53.0 Sz.3 5'z.3
' ~

'

, '7.16.

._. 4 E0. 2. 63.0 s z. 3 5 z.3 7c.15
" 6 94.0 70.0 F8.4 57. 4 si.o .

'

: [ S 98.4 SC.=t u. s- Go.O S4. z. '.

10 101.6 9 Z.0 76.0 GS.S E9. 5--

12 100.E 9G.0 Sfi.O 7S.7 F't. 4
..

M 90.0 90.0 93.0 SL.9 92.0<
(
; 16 Es.1 74.57 27.0 90.ct 92.s-

, 1[ 8 S.9 sS. s- 28. % Es.1 92.9
~

26, 21.7 27.3 ES.9 77.9 9z.o-

az %0 V9.1 38.9 TT7 91.9
~

2.4 ti.o S7.3 T'L2. t7,z. 89.5-
:

2.6 si.s T7.2 ES.7 88.7 91.o
'

2.8 39.2. SS.i TS.4 T S . 't 90.8..

| 50 8't.7 Sf.1 SS.5 .- .. ?t0 90.5.
.

~ '

Et[7 90.2-- 52 79.E 78 4 St.f -

54 Si.o 97.1 gg,q gg.3 90 6..

|e 34 f f.7 57. 5~ 66 4 T9,Z 90.5
~

(.. .

Revision O I p
Prepared By/Date [Mh) g

- Checked By/Date Mff- 94/g/l |'

.

- - - - - m -- e ,v.,w-wemww--e.-e-,-,-n-we-,--, ,w,---,.-,,-,,-a ,.--r a e ,-aw-w,,--w-ea---..,w., w__,,e, e- _ e-, _ .,---o,,,m_---w-e~-



.. - _ . _ - . _ . _ - __ .
-

_ . , _ . _ _-- .._

'

!

,. . San Jose, Cartfornia ;

r'uesl$ic.'r Neam E!eNeic C* File No l'rs 23ol.o3ct ;
'

. Projet
%,CL A Pe,0.c- wa AtCb% i

-

I r.,g LL62 Epete . # Go d ,-ut.% L .
.

. . . . -

j 7shlE-3.2.2.. TEMPERATURES U BAY D('FXDischo.cgin3 Quencher)-

-T(de (min) % T7 T T. T. Tu T To Ave. Temp.
'

E - !o ~d2.0 sz o st.o 52.o s2.o s2.o s2.o sz.o sz.o
'

'

i 2 - s5.2. SEO 78.S 77.T E9.0 St.o %.s' %7 SS.~7
,
.

[ 4 103.2 104.1 107 3 92.0 1M.5 10s.1 106.6 104.6 10s.2

6 113.E 114.'i 11 7.0 90.6 1Z1.1 12.2.6 127.2. 1 28.o 117.7
' "

2 12.2.0 122.o 122.o 107.1 1z65 124.0 130.5 130.5 123.1

.. 10 1 Z.1.0 121.'2 1Z4.7 106.0 ft8.6 128.o 134.0 13rD 114a

12. 1zo.a. 116.z 56 o 83.o 103.ti St.o 12_to 11 7.s- 10E7

14 1Z2.8 99.S TZ.o 91.1 TG.0 '76.9 123.6 107 3 9%.6

iG 122.7 100.3 7E2 TL.6 sG.o 73.0 12f.1 99.1 965

12 120.0 100.S ' r1.2. TF.S s9.0 74.0 111.r 10b T4,6

. 20 120.7 102.7 6s.2. S% 30.0 70.0 120.0 1oss 99.1

| 2.2 120,7 104,6 67.2 '77.1 75.0 GC.t 119.0 104.s- 42.9

Z4 119.5- 106.3 6 6. t . '78.S 75,0 G7.1 120.0 107.5 93.1

ZG 117.S 10E1 64.G 77.'t 75.~7 66.o tit.o 108,0 915
22 11s.g ios.s- Gc.L 77.7 13.1 65.8 118. 6 10% o 92.6

..

130 111.6 104.2 cc.r 19.4 715 Gs.o 115.0 106.g 935 '

32 li%.0 103.1 6 f.0 ' T1.6 31.9 GS.o jig.t105.i 92.3-

34 115.0 1033 64.3 12.S 33.0 G4.S 11 7.o 1015 92 3

36 115.0 103,2. 65.5 S2. 0 TZ.T 44.S 114.9 10E3 9 Z.3,
'

\
Revision O p, 3,

Prepared By/Date fM h/ e 40
Checked Dy/Da*e NM k(//9[ l

.

- - - - - , w- . - , - - _,a_ , , , , _ , , , , , - , - - - , . , , , . , , - , , , - , , - . - - - - - - - - -- ,
-



_

__
. _ _ . _ _ .. ._ _ _ _ _ _ _ _ _ - _

. . ..

...

(:; .- .: -

1
, g g s'. ; q s ,.y -.

.

- ;-

.

.n. . . . - = .
p. s. 3 . c.w.,* :r- -;g; . !c

-

b- pp bmskiick. bbw E|ebn't. FiWE5".22 c'3eoI "

o,,,,,,0 ~. 6 N e<- M Lt At C6-u . -

g'

I eg CAA A Lw.em & J G 1.,b % h a_ :
, .. ~- o ,,

:' T3RR-5.1.3. TEMPERATORE MEASUREb S6'FRbhM, ej .., H OF BAY (*N)'
i *-e e . !q .e ' .

rfo
,

_..
T/M (mt,0 Bq C hs 8 B<.3 4- B.3 E/F-Ag#E.- hM ,3

'

-sr$o sz..o sr.o sr.o - :st.o .s z.o
,

[ 2 71.o sz.o sz.o sz.s -- --42:o - - -|41.g-
4 7 Z..t G~l.S Ez.o 531 7z.S : - -i11.1-

,

6 109.0 73.0 54.o E3Jz ; 70.2 - 121.9
c. .
'

S 112.4 94.o sr.o ss.3 7g.3 1259

10 1 Ut.4 103.9 70.8 72.4 76.3 12.8.4--

12 11 5.4 111. z. 27.5 S1.2. %.o 112.5
,

c 1+ s s.7 90.6 92.6 97.0 94.0 92 5

: 16 94.6 7 g.9 sc.s vr.1 ss.2 s7.o

1% ts.0 si.s 90.s 94.7 42.7 90.5
;

20 90.8 T !.4 94.7 93.s 90.F- i94.7,

-

u

22. s. 90.E 9r.3 94.0. ; 91.5 -- -- 17:9 -- , 97. 2.
..

i-41 1 -: 9 7.3 - - 300.1-24- 'S S.'7 914. iz.SL
26 91.4 91.0 12.5 -- --!-91.3 -- . TE,S - 1 99.5

[. 2.8 90.0 94.o 92.o:-- + 92.2 , T1.9 - 99.7

30 9 z.o 9z.o 91 5 ": 92.0 ., w-+.90/z - if,2.
. .

32. 93.2 92.s- 91.1 j-W.&}y@t--- 97.0
'

34 9 E.z 91.4 90.8 - 92.4i..' M 14-1 96.1--

36 91.0 90.1 91.3- j 9t;t - -j91.Z. 96.G
7(,

'

Revision D |
_ y

Prepared By/Date % M1 . g
Checked By/Date M kh(I |

.

_m ,,y_.,, _ _ .c.~ -.__-_.-...,_.,,,.,__-,__.__._-_,._..___..__,,,,,,.....__,_,._.,_,m,-y,,,., _ _ , _



=-- . - - . - - . _- _ - _ . ._..___ __ _ _ _ _ __

15 nutech .

senJo convern-

^ 5 W IC- fAm bet Y'ic %*[. Propet File No fEs.'Zh.03cc
6C~.% Powec- J L;.ht- O , _ . .

f :.a. ciMt . .i el LAmeus di d u c. b . % c.h Iau -

c .n -
.

.: ?1 sie w:D t-

..

w %. . ,,w,am ., - - . . .
,

.-

'%iECYu ;-

-l M 4 TABLE 3.2. 4o .. _ .

:.__.i . . . ..

'

.
, ,

..

,
. . . TIME-AVERAGEb DEVIATIOR OF

TEMPERATVRE @ 20" FROM TH AT
OF WERAGE BAV TEMPERATURE--

:.
.

:{ Ea.3 De.vi.ati.on(*F)
-

.

C H.9'

B '+. 2.
(...
'

H 3. s'-,

| t

|E/F 43

i. , D/E 2.9i

'

D tt.8t.

. .-

.._

. _. .. ,

, -
. . . . ,. _ - . . .

-
,

.

.

.

!

|
'

r
._..

Remien o I ease 32.
Prepared By/Datt @ h) |

l f
-

Checked By/Date t56(+ P(t/gl| '

-
\
>



.. __.

_ _ _

'

.

San Jose, California

ruw.statek beawm b e r b ''C b *; pg File No fM 2_w.o3co :.
w Gehn Po- m.l LtLt Co m . i~

-4.qtMA1 Ent- aJ QuLs%e&A. '|; . *,. - t se V |
''

; .hh.[$M.NLk 'T3MPERATURE AND DEVIAT ORS FRd4 pVLX@ 30"(*F)
'

*

~

j -TMj%in') -lT @ - - c- v. o;; d -- % as;
'~

e

I !1 ' Oe - -L Et.0 0.0 0.0 0.0 0.0 0.0 0.0

. . .. . _.g . . _.,. | .58.6 12.4 -LG -G.C -5.s -3.4 33.0r

'

" -! (,5.3 7.5 Z.5 -13.3 -12.2 7.6 %?4-
._
.

"
6 - 72.0 32.0 1.0 -18.o -18.S -1.8 49.9

I 8 78 G 33.8 15 4 -z3.G -25.3 -0.3 47.3

10 SS.2 34.Z 18.7 -19A - 12.% -S.9 43.'i.

tt 89.o zG.4 IZ.a -1.s o.z. -3.0 13.5

14 29.0 -3.3 1.6 3.6 E.0 5.0 3.5

16 29.0 -4,9 -101 -2.2 %.1 q.2 -Z. 0-

'

18 39.0 - 1.0 - 7. 5 1.3 5'.~1 3.9 15
; 20 33.0 1.2 - 1.6 5.7 4.S 2.F E7

12 29.0 1.% 3.3 5.0 2.5 -1,1 7. 2.
.

24 39.0 -0.3 34 3.s 0.% -1.7 11.1

26 E.o 2.9 2. 0 ~&F Z.3 ~ -0.2 10. 5'

2E 29.0 1.0 5.0 3.0 3.2 o.y 10.7

- 50 89.0 3.0 3.0 25 3.0 1.2 %Z :

- 32 E9.o 4.1 35 Z.S E.4L . o,3 go

34- 89.0 3.2 ZS 1,8 . 3.41 1.2 7.1 i
'

..

- 36 31.o 2.0 1.2 23 3.s . z.2 7.6
,

'~
Revision O I py, 33

M hlPre;;ared By/Date q g g
Checked By/Date C Iytf" @ @ |

. . . . . . . . . . .

-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ - ~ . . _ . _ - - _ - - - -



_ - _ - . . . . - . - . . . - - - . . . _ .- ..

r'

li nutech --

San Jose, California -

pg _brudk be b b Pkd~ Rie No MSTM MM I

'

ijw h 6 % .c o A Lt.W c6.~m o -

h AkM Ewo i saeer C o tA.c1 ewI'v u eM b c. ]
,.: V . ,c ~ d.

}
hA& $ |

' *' *1 *
*

. . . . . . .

[ .T.$ L) ;i.G W:= . .'*

.. ~; q [gm .;
~~~ ~'

,,
. .an - -. . . . .

.

k, j
'm

'

.

'

. . . . , .,

[ Z~ TABLE 3.2.(,
~

[' VOLUME-AVERAGEb bEVIATIONS FROM ButK e s"(T$

Time (min) e Time (mtw) e"

'

0 0.0 20 3,8
..

a - 1.s zz s.s-

L.~
4- -2.3 2.4 Z.7

. 6 -3. z z.6 3.0
-

s -4,4 22 3. 2.
*

10 0.3 30 1.T.
.

l

12 (e5 32 3.1| c

|l
14 3.1 34 3.S'

14 - 1.4 36 1.7<

12 1. 0
'

,

.
3

5 *^

. . . . , ..

. .

i
~

,

l
,

,.

b'
'

Revision h | | p,,, 3q,

Drepared By/Date MM !
of g

Checked By/Date $ ' 6 W /71 l



,, .... ,_ m... __- - ... _ - - - - - - __,__. - ,, : - ,__,, - -- , -

:
4

'

nutech
~

.-

rt. San Jose, California

pp .), uwGwkc.k Nec m Eke.ciric. b^ File No IFF.2301.03co'

LO .\im Powe e- M Lt h O~~ u i--

s
.3cigt1Le%A L in e ~J G dstrutcJs Li i

..,s:~ - a -
-

JAt? /! ' , , _ , ,
__

j
* ' *

- .. :) .y.. .

'- 4N. 3.3 ~ ~ C ALCUL ATIOM OF SENSOR, ELEVATIod
1*t,

r .-
__

,

.

.-

'-

~ ' 54'-(." f o RPV C.,,
,

.9-

| \* h
. t

3

IEL. 0'-l"_ _

(,,
- -

,_ |$1Gei WATER I.EVEL.HY7t

. .
- - - -

m g gc g ggg,p
-

'~

rn EL.(-)7'-2h* .

'

/= i
' 1

-(..
N

. t

P
VEhrT HEADER suPFcRT COLUMNS

k ssu me.

Am.y opea$ Udec Level = {{-)# +(-)t-7]= (-n'-r"
"

el = 0 '-l' - (- ) 2!-5" = 30",.

R = |Lf'-(,# j']Lf"'~
,

i

From CRC. 5t*d <A R't( 'Td\e ,1 % E d. , g . 1 z.:
'

,

,

A ,,i = R* ces~' (-k) -Q R ._4 2.2
_ p

.-. .

.

* The L , h du lu el is gven in Rdueace ~5, okde,
Od( ok|1 < C[* mCWSi OM 4ft ("c m kE&49C C. 7.('' -

t
Revision D | p g
Prepared By/Date @ hMf7| | d &Cne:ked By/Date @ (5@f/ l |

._ _ - _ _ . - ___. . _ - . . - . - _ . .



_ . _ . . _ ... = . _ _ _ . _ _ . =. = _ .. =. . . . . . _ _ . . .
- -

r -

11. nutech !
~

s. 3 comor -

.-

Projg bru,wSLdIC b7eAw b e tkric- File No ME'W Oh '

. wCLeo6 Power . A L W %= u - -

;

13 ....c g ki i k, M E w . c e m (~1 R A I+cA . L . '

s
. s e-r- - V

. . . p.; G2ikM .1_ , .
_

.i : ' % 4Al@Qt4 4;l ;.

I- R 7;gg.,s
'*

,,

['7('f-(30'r .. _. _ hg |h CO6'd "

,

f b3.k *(n ~*-
,

040 "So Vf., of E \/A RR. oh Q ert e

E Pool ~ 5-su h d o.u . cs LJF of &&
''

( o tf e .

...

COS ' ~ #

I * CO S ~ -

Let d'= h
'

,, a- Cos -d 1- (d'[

.. 0. Gl3N == cos kM 9- dVI- @'f
.,

k RC (W or . ::. O. TCO 2*

4= o.soo2 ('n9")= 77. o sys"
'

~

Elevdion 4 6cuocs - (c' i") - 9 7.o3n"
-- H 7 - 2 42"-

l ,~
'

.

Revision C | p g
Preparet By/Date [@ | e 40
Checked By/Date 3Gl-fM4/'P/l

.

-e- - - -y , - - - - - - , - , - - - - , , , , , . w. ---.--+--+--,,w --m.-,---,..,_,rr.--r--- . - - - - v- m.
-



o ..e m . --

1, . _ - -- --__,;-;------- - - - --- ---
'

._

7
' . * .

.

{. San .3064, CSIffOrnia *

I~ sRmmack -sh Eweetc. F%&
;

,p ,o, m m. o.,,,
P L o h m N er- ol LtM O--wu-

L ..,..g ;J;.' t)n cl Ew.iweecs o.) Omdned h.,.,;,., e
?,h '.5-) k%M%i! l !
g;Q .s -: c*

a ; ; ,I
-

*--

.b,. --

I I" :w. . *

RW.*
'.n o bC fo'tw C

-- - on Cisew ee ; -

. ,
.

Y 1_ CW i C C on ht VCwh bEAder k 'Su
.: ?- _ . _ .

CJJbEVMQ O kick [C on ht Y-te.c oc
'

Ves$ck shg
~~

Ch_ be k in kke previou 5 h i tart .~orRS
3

6 44.MW COO S C. 05 C ys S(%C9 O *4 S &*-
,

CokRvWA CokR Q h t Gemsovs O e r e. twou.wIc k
'

W h b us 6.y w+ kousin3 + Le.,.

V tM LCR WC GC [g kg f5 -@ ( os me

'
, W E < r e WCC .

\.

.

.

'

1

|

.

*

.

I

|
'

. - . . .
,f.

! T
'

_- ,

N .-s - . -1
{-i , -- -

'

.

.

,.s,

:

Revision O | | p,p p
Prepare 3 By/Date &hkff ng y9
Checked By/Date @k /i | | 1

_

-r, , . , , . - - _ _ . , . - - , . , - - , 3 ,- ,,



._.-...L.ws.__.-- .-

-" -.--L. -- - - - - - - - - -
.

--

em.

W nutech '

s . o .io.e. c r m ,
_

64.ns 6 k.k N e a m E |e ci cic. kwL, Pr. sect - File nom.2 w:o3ec%,&L Lc .J L & C6mm . .

1

_.

t

5 _ g m Gdruch. ie ., n w,#1 kttet Ew.ime c,
.

e.-

, , [" I
,

*

.~,..; _. , . .,, , _ _

. . , '

c;. Opp _ R ._o ,,,, ,R e s o t r s and couc.tosrous
.

.

. 3... . . 9

. . ~ . #- C 4. C M 4 OWS ,c oc Ac k w IEf EoWS

[ 3.1 a.wd 3.E indicde % d. W .
tempec..h.ce. me sa e.A & %. veetic 1scg

p c.edroid 4 %c suppr<xstos gooi 4||oes

| % % eeck ace aveyed over %.
pA ec.ss-sedde~ wkw ~ % elegrees

i,. . Fdemhett. The ca\c & h s a\ sc,
I
i demonstede. &t vnonitocs dht

I

kR. fook C ewkro{d whick~ C UR .M o"

[ distribded acaimd6t\3 abeda.cc

W b ru.s w;|\
accwede.\ 3 pc,_ dict

& 64. sool h secauce. Au.c 3.,

L hsieds if tk<_ ecorec vol%dv te
b iorsdetyt13 mssig eA h[

~

each moeibr. ~Thee. -6ce. ,i is

acc.

. . _

.. c on ckud e_d O k O e._ Ve ci i c q.'- Cenicoid
en tk<. s9 pres stos en\ is % .

C
Rewsion O _

I p,g, 3g
Prepared By/Date hkM 7f6h ,f gg
che:kee sy/Date Ti5t+ $de1 I

.

_ _ . _ . , - _ - , _ _ _,_.m ____,, . --. . ~ _



. .- .--.- - . - . . . . . . .

E '

b nUtech ;
-

-

San Jose, Californiam

CRyush3ick b"k'eA w. EleMcEC M File No 15K23cf.03tProject -

b, C r.h. Ne< ead LtAt Go-c>.us t,,

nqi..i A; M E oweecs. .mJ h hch hW.
..< .. :.n...w u --.

*| hM9~.r .1 Ie . .. . q-

' ' O *3*W tded \cd {ovs kor- moud in0 sewsers
'

. _ ..

. ; e-
~

MOUN4cr .ke.
'

O On s u. fessiovt. .3

:. poo\ b.pa.edare. durig %nsi.eds.p;.
_ _,

s t ace. & : sensors eece <=ww*e4
'

he ved. kesAer- supet columnsew

!g o n A e. RPV sRt. 4 & +orws
J.u.c t g ne. Ros+ ice \\o fes-ts , i is..

! also c.oncluded tLd. Otis oodd
| ~

R. A 00 OCet kov\, 6r ('A evwAWCg,-

mmtheg egsh also. In su.m w $,
'

he- RTb sensoc locahs For tLe'

I 4cmpudurc tbr63 33 e6t m.<L uld.
r be on -the vent header :s"Pr rY c !""^S

on h RPV stAe. o f % e. b u ci[
l. e\evation (-) "l'- z d" .

| I

| i
.-

:
t . . - . .

_ .

.. - . ~

'
s

'

. . .

h,s . .

U ._.

Revissor. O | Page 39
Prepared By/Date M5$ of g
cne:kee sy/Date Wet #4rAj i |

|
-

I
___ __ _. -_ .- , _ _ . _ . - - ~ .



..
- . .- - - . . - . .. ..

_

"

y nutech -

senam,c iiforni.

FR*SLUItk S bnCNM P\&'

. rile No f 5 nw.owPropet
.I. 2's @ d w Pevec .J Li.tt- G_o -

j{.gggt,J Egt eers .mA O o s h c4- 4 L c. .'

s.. .

' - -|7%y ;. f_!1 L_ .

'<
- - _,

Nh[EO _R'ehe emis
,

)

.ms . .
<.

. ' way wt - ; i

| 1. .

_.Q__Modicel\e T Qanckee T'hcrm )T*sk Mo.7.5 2. , GenerdEled,in) C.%gog,

~~

Mi Test Fiu.L- i

d ,24 SW2.-P, April l't l'I.A -;

._ _ N E-
-

OnitcA E-icces m m l C o - s t e d e< s , T we.., NG &.
2

.9527-6-2Yq,t ,90TEcR F;la Mo.- /55'. 2 3ol.0011
n

r-

wth Ws d- beo c/r3. Pcesowsi
L4 t.e.d Emh wear.cCo-esti.d Gs-tructors , Inc..,

-

t w on

i Mm .c,197z
.

.

i

i,

l.
.

-
,

i.

.

,

| l.

. .

L

I
_ . _ .

|
\-

. ' .,

'

I
' - .---;,

h - . , .

* ' .--.Q-
' '

i ;,

i
; . . _ .

!

L.

i

~

Revision O I I
_ p,ge 40 ;

Prepared By/Date ,% hkf/ | of g
Checked By/Date | st$78MI |

1

n
.

________.__._____m--______ ___. _ - - - -- r



B m.

.

1

I

.lg ";|
.g-g .

t-- | I
'

I
' I 4

* $ YaO.s
h,-

I* q k-E l.

3:*

k
* .

y .i3 6 ,
- o<

$ ,,, 8 ) I5
.

5
* '

cs }:. .' j e s'' 9.- '.
.!* -

*$ . ! y *d.
*

4 TCs. t.
! -

t r.-

' }'s a g- |
e

} , ,

. i. i l' F|
j
i i

t

1,

ii U ,- -

us $ $Y
"

.,.
.

.

.- ..

.a .t*-s===ii==== A-* m e pu+.+,. .
.

.

d

.

M

.

. -

* ' i, ,i

i ! [
<

1-

: s *
, :.

fi!. ,)''
g *

e, - i
t s'' b II. .

i

'l!'g h ! Il ;I{
j ._ -,

|*/ (=/ g -4! 5 /J {| (' j'- m,
6

i*
n y''. f '. m/ p % .x ;!..n/: ,_|

. . - s~3 ,-- ".

[(,/ ?/ Y, '} .',\
.

' ' ' .

,, i <
T.

,. ; .u j, s'na,- a

.; '~~ . - i .:s 1-- ,g ,,. #_ . . _ _ _

*1..M /si .i 4.
*

, -,,

\.
g

i ,/g .. I i .

N'. .''V\< s,,R . A,.; N
h{i

' '
{

~ ' ~ *

y
|, %.. Q, A ;.

- o]< i{
11; t

, ..

.y,-.
t i

4. . }
..

y 1 4

.I 3 ,' 3(
.

-

) t' 1

ll! %j . ..
. g ~,

~..s~.. . . . . .-, ,
. # ' T,,. ., ,

s
-

*g

\
. }I .

S

s.
. .

I . '

g_h?9 . Q@ , <s ;n -- . . m .-=,--- - - - - -\ .i,.

,
.

r - -| 9 :e )s + - - -
. . , .

.

f);-

;j
;y

p y_ ,

-- - = s :q ; . = .y 9.e .: n.

g .
i> l g .p * f. .

Oe * '

"e'a
-@ T / i s. . h* ,

l ,
.,

.-4 ,y - y n. .

, ,ea % ,-v_I./
.-

i i
'

$$5$)
. .

'

I
z

pI . '#'

:$. - '
.

.

.

e .u
* * i m. 3em

. ~ -

.

-- + . - , - _. $ . . -.- , _ , , , , . - -



.

.

..

<

RAI 6 - PUAR Section 2.2.2, AC Section 2.13.7

During the discussion concerning the SRV load cases which
are applicable to Brunswick, various load cases were eliminated
by stating that these load cases were bounded by others, e.g.
case A1.2 (SBA) bounds A1.2 (IBA), thus only A1.2 (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..

RESPONSE

A. The actuation of a Safety Relief Valve (SRV) results in tha

following loads:

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

2) T-Quencher water jet loads (T0 JET)

3) Pressure loads on torus shell (QBUBS)

4) Drag loads on submerged structures ,(T0FOR)

These loads were calculated by GE's computer codes RVFOR, TQJET,

OBUBS and T0FOR, 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 A1.2 and A3.2 load cases, both SBA and IBA are required in

the load specification. The only input difference used in

c.alculating thrust loads for SBA and IBA is the drywell pressure

at the time of air purging from drywell to wetwell. For Brunswick,

the drywell pressure is 22.6 psig at SBA and 21.6 psig at IBA.

This small dif ference in input leads to small variations in the

magnitude of the loads. Table 2, Attachment RAI 6 indicates

that the loads from SBA are slightly greater than those from IBA,

(. it was therefore concluded that A1.2 (SBA) bounds A1.2 (IBA)

and A3.2 (SBA) bounds A3.2 (IBA).
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RAI 6 - PUAE Section 2.2,2, AC Section 2.13.7 (Continued) ;

|
.

RESPONSE (Con *.inued ) !
I

For cases Al.1 and A1.3 the same initial conditions apply in |

RVFOR, but the ASME S/RV flow rate for A1.3 is less than A1.1,
i
|therefore A1.1 bounds A1.3.<

.
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Table 1 Analysis for SRV Load Cases

Table 2 RVTOR -S/RVDL Discharge Loads
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b Table 1 Analysis f or SRV Load Cases
v.

-( .-
' - sav

*

Lead Cases RVTOR TQJET 03UES TQFOR
.

A1.1 I I I I
. . .

A1.2 I I I I [

A1.3 Use A1.1(2) Use A1.1( ) Use A1.1(1) Use A1.1(1)
;-.

N/A( } Use A1.2 Cl) I(4) '

42.2 Use A1.2-

C1) Z( )
.

'

A3.1 'Use A1.1(1) N/A( ) Use A1.1 -

s

51) I)A3.2 Use A1.2(1) N/A( ) Use A1.2 I
~

.,

.C3.1 I I I *I ,,

f.. .
...

Notes: ,

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

;,

*

2. Same initial conditions apply except the ASME S/RV flow rate. .

Ihe flow rate for A1.3 is less tha= thai for L1.1, therefore, i
11.1 tounds 11.3. I|.

,

' *
3 Since the water jets from the arm cf one quencher will not intarac.

with the water jets from any adjacent quencher, only one valve,

- discharge load should be considered (Application Guide 6) -

,

4 In some cases, instead of computer analysis a multiplier was f*

applied to 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 discharge 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 information to satisfy
the AC requirements concerning this matter.

.

RESPONSE

A. The various combinations 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.

(
t.

4

e

.

O

i

' .r,

|

|
t

(_



-- - . _ - _ .~ . .. _.

.

RAI 8a - 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 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.

RESPONSE:

The pool swell deflector loads were calculated in accordance with

procedures are described below:

1. Figures 1, 2 and 3, Attachment RAI 8a-1, show the load histories

presented in the PULD for Z/L locations, 1.0, 0.5 and 0 used ar

the calculation bases.
f

2. Figure 4, attachment RAI Ca-1, show the load histories

for intermediate Z/L stations. These were calculated

using the following interpolation equations:
i

'

For 0 < Z/L < 0.5 * *

F (Z/L) = [F (0.5) - F (0)] [K (Z/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

i 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.

.

. . - -, , , .,m, ,- . ~ . _ ,,,m____,+.--.__,_w%, ,-,,,,m., _ _ . . . , - _. . , _ , . . , , _ _ _ . .,~v.-.m .--.



RESPONSE: (Continued)

3. Figure 5, Attachment RAI 8a-1, 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

FiFure 8-3, Attachment RAI 8a-3, was taken into account for the

effect of impact time delay.

4. Figure 6, Attachment RAI 8a-1, 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 Surface Velocity Longitud-

inal Distribution curves shown in Figure 4.3.4-4 of the LDR and

the Plant Velocity Transient curves (PULD). Data for intermed-

iate Z/L stations whre linearly interpolated from the generated
.

curves. This process, similar to that described for Figure 8-4,

Attachment RAI 8a-3, was taken into account for the effect of

pool swell velocity 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:

2F= 7Vd4
/ 2

t = 0.136d
V

- where d = diameter of deflector (ft)

V = impact velocity (ft/sec)

= water density (1bm/ft3)

.

, . , - . , , , . . , - - - - , , , -
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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-1.

6. Final pool swell deflector loads, Figure 7, Attachment RAI 8a-1,

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

*

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

.

References _

1. Three Dimensional Pool Swell Modelling of a Mark 1 Suppression
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2. . Mark I Containment Program Vent Header Deflector Load Definition,
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RAI 8b - PUAR Section 3. 3. 2. 3, AC Section 2.10.1 '

Specify as part aof your response which longitudinal multipliers
and set of equations were used in the interpolation process.

|

RESPONSE:

The longitudinal multipliers shown in Figure 3-21 of NEDO-24612,

Attachment RAI 8a-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 equations:

For 0 < Z/L < 0.5

F-(Z/L) = F (0) + [K (Z/L)- 0.825]
0. 2 35 [F (0.5) - F (0)]

For 0.5 < Z/L < l.0

F (Z/L) = F (0.5) + [K (Z/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 original load specification were not included in the

new analysis. Comparing the results of the new analysis, (Figure 22,
'

Attachment RAI 8b-2) with original analysis (Figure 23, attachment

RAI 8b-2) show that newly calculated pool swell loads result in

smaller element forces and smaller reactions at node 310. Structural

evaluations based on the originally calculated po'ol swell loads
W

as presented in the PUAR are conservative.

.

_ _ y - . , . , , .-.9- - - - -



. .. ~. s. . .s _m. . . . .: . . .. - - - . - - .. . . . . . . . . . . . - . ..... ... ..- .
'

4

.

E

i

.

.I.

t
.

i

i'

I
.

;-

,

NEDO-21888
.

e

Figure 4.3.bli

Page 4.3.bl5
.

(Total 1 Shaat) .

:'
.

I
!

. .

CAROLINA PCE*EP. & LICET COMPANY
-,

BRUN5k'ICK STT.AM ELECTRIC PLANT

UNITS 1 & 2

i

.

.

' i.

.

|

I

.

*

Attachment RAI 8b-1

.

.

_.. .. . . . . . .. . .. . .. . . . _ _

. . . . . - . . .- . . . .

. . _ . . _ _ . _ - - __ - . _ _ _ _ . . ___ _ . , , _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ __ _ . _ . ,



- _ _ --

. .._ _ _ . _

HEDO -21 bel

.

.

.

T
I

*

:
:

!

.

1
-

'1*-

tJ -

*
*

.

u -
.

1.19u -- -

IG
-

E '' 1.06-

a
-

E sn -

%
2
I es -

"
-

E
* cm,- .825
.

c.1 -

as -

t i i 1 1 I I I l
os

o 0.s 02 CJ DA DA CA 01 *^ ** '''

z/1 -

FIGUE 4.3.9-11 Longitudinal Multiplier for Fluid Displacement
I Yelo:ity and Acceleration

4.3.9-15 Revision 2
4

e

. . en g ane-o . e

-- .- -sw- ~ = * - .-,,e- -m..,-a,-+w---- e m.m , . . , , e ,v. ,.m * r'-T^-W r" --" '- "wr'W--C'""" +w"'TW--- " - -"'N""-"'""'d V - " " ' ' - " - " ' " " - - " "T~---



..% e ~ -- -. -,2,-- g_+__w_.: -

e.m. _r_. wy- . . - -.a . _, _ __. , , , ,_ ---.---

.

. .

.

.

.

t
&

.

i.
.

.

-
< .

1
i-

i
!
.

!

:

*

CALCULATItXt SET NO.
*

t

9527-E-SC-DV-1-F
'

.

i

Shaats 33a thru 46a of 217

Sheet 73a of 217 .

.

Sheet 73. of 217 i
.

i

(Total 16 Sheets) j
s

CAROLINA POWER & LIGHT COMPANT

BRUNE'4"ICK ETEAM ELECTRIC PI. ALT
.

IEITS 1 & 2 -

f

.

1 -

.

.

.

.

.

. .

.

l
.

f 6

.

- Attachment RAI Sb-2

i
.

.

. .. . . .. . . . . . . . . . ,. .. ... . . . . _ , . . . . . . . , , _ , , , ,

* ..

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . - . _ _ _ _ _ _



..- ... _ .-. -.. .. . . = _ _ _ . . - _ __ .

. - -
--. - . .

_ .

-e

m swi av.wm
GENEFtAL COMPUTATION SHEET CALO EETpc r2v come av onen. av e

.

'

O W'-.- -

= 95T7-ESCIN-t-F o.n o.n ,

9- k "I !~ 7 ~PI |uAnt cw $3gp umi/s / ,.2 vae

marr 33ap 2./ ~7 y g |Com*ANY

_.
I%/ Swr // t oJr .a T.rz 7m y_"g.p3 y.*n.;y .sua.ssc,

'
.
t

, . ... ....s s

| |
,

ie ie

kh I
~ h (a s Ik- E*|

;il n B
.

m -

I :
_

u.
.

.

$ Nh T 'gM Y$ 4TY 7 h '

d

ik 2;t y g 5t4* tat t3
--

- -

* s' 4 4 .; gf sg
h L

Rw -

p 1 e-

. j- -
.

g
4 : .-

. ,
. . .

*fa

9W -

s
~

11'
L -

'

i '.
-

,

O . .u e

0 k f

= = _ % -? -

y4
g" T
* -a *'

T *
d.,

t g- .

$ f, - - N*

.- *
-

%
N g e.

.a _
- . .

$h *h D.

1 u
,

.
;.
.

o .

I $ *J
' N

-

%v
$ w % - w%S 'O . N - - . _g g
* / 4

.

.
.

e, .

* 'm .

.i
,

;-

~
.

e

.
, ,

.

e. &

I o '~
. e e

. . o i es
- V % * * 8* t

D O %- * *

.

.

. . . .. .. .... . . . .
. . - _ . . .. .. . _. . . . . . . . . .. .. _ . . . . .

O

e.

.

8

_.. ,- , , - . - _. ,, , ., - , , . , , , . ,_,,-,.,,,.-.,--._v,. ,-,,,,,,__..,._,_.-,,-,_,,e,..., __,,..-.,_,.-e,, , , , _ . , - , , _ .



wwe m -. ....,: ...e . ... . .. . -- - . - . .
~

-

-
;

GENERAL. COMPUTATION SHEET g g g. , yy my

g'enited engineers" .

rer /f N !""'"
- ,

I**'- 9527-E-E'-DV-)-F mn un
q.s4=Cl tr=f7-7/ :Naast CF VOID-

|MA* MS I '
'' *

m gy g(y 'lL.*)" fl1 a

06 id ' Le '

" F#''** A' 4-D I-b-Msum
.

.. . .
,

s

. . .s % * , *.. ,

.P
kO 5..gu.1 3

u - ---

T A t -

& . . n m M.m =
,

d es s m e rmi2 '. !-

+ A m :: E*444,<7.=c.et{4.t -

. .

h -
V-

V ,/:
=1 'U^ ''

.e .
. .-; :

-
.

; / i
-

,

? g/ *

a s

\
M

tg 0- *-

7 d. ;

'

b ;

$ ._ ._ l -,._
. .t* .
I Y i

t

W %
Yj N'

i:,
o

n Y
r -.

%^ U )~ - e.
.

D d -
- .,

% . a.=

as. _ _ Ns-N s **=

g "

A s N A '

& vg==

j ..

p j .. : -

N hnT
S E
~ i9v c, -

>

2 et
3O
I:
| 1

,-- . t t e 1 8 *

V
'

] 1 3 E ! "

w + w -

.
.

t

. . . - - . . - - - .-=- ' ==== ** * ~ * * * *
_ _, ,, , ,1

. . .

, , - - w--w-vr r,e----- ,m, e vw w + - ,+ew w,y- -m- ,,w-, w-wwwmow - + w-=<-----ww.g -ww ,,,g--,---w =-



_

..-- .,- ~ ~ - .
-- ,-

..

_ - - . _.

. . . .= : -
---

. -.
-

.___. . - ..

""' ""
CRENERAL COMPUTATION SHEET CAU:. SET NO. m cow. p DwE M

IG*umed againeers- """ vor /fH,
- ma a.3 D -E t - p -F 'is;rn,H/ si.n.pr

. :
mu

, c.W Sse 112 * ' i

O-
cowam unr:s - '

sert 3fap A,/7 4e l
,

%$..%N M A em*@ N/4-f3 Y ?) ;m
-

i
s s . .s s .

_ h !' \ ''
,

7 . . . . .
.

2 k ,( dD
D %|! D D * *E g =

-- Ig a c. c :; t
..

u nd - .,

3
..

O

t 2EAA R * : C 2 5 .A * J -- -

'-

54 <4= . * *e E
. .. ..-

ao a

h e
M' W
A '

-

'y. .A .

,

/ tQ sk / %-

*/ Us
1

-
, e-g ii.

N-
,

/. u . .. .

/ %*
s

r-. , .

N, ... .
A e
e - .

s v-

J
-

i O
j s

! .

s n-

s | N
e. Qs .w

a

O
F -

%l.-n

y. em

S
T=

)'
,

A f.
$' J.

.

"'
? .x

3 Or

| Te "
! 4e *

a o
.U .) *

*2. '
; , .

.

'
i .

I I
*.

.
._ $ $ I I 'f' a

ee..
.

|. k $ k 'k 3 C- * m .
f

-
.

I p., ..,,,...-m = .o *** -ee e- ** '** " " * * * " " " * " " * * * * " " " *

. ., *. . =

9

, , - , -, , ----,e-------- - . , -. , . . , , . - . . . , , , , -.---w,,,--n--, , , . . . , - - , - . --,---,.---c..,- . . , , -- - - . . -



.

. .=: ~'
. _ . . .. . ..--- .. . . . . .. . ---. . ..

----- .

.

= == w w,.
4 WMATION N exc stT me. "D' cow p oecs a

anescruse g W |F H :
a* QE27 Ex.tm-f *$s,s.y/ 1,n,.,4, t_

AsEP y{gnunn or vaa
commer

**" %F ZI'7 Yt-r Acy, j
FLA. Q j,s $ un un :* 9ng J~o6-f3 f.n 7)m

',s - s , , , , ,
..

kkhfkfC ---

-
.

k
w ~IMj p * IIE E$1} 3'

.
!

.

= ~~~~ -

< jT e&g;< <<w .-s
,_ . -

- _

s
'

.

-
:

l- g_

R o
n .

.t..
'

& / -

u i
F N.

%-

.,,, ' ) . .
N

% 4
n/ -

,

f -

O-
/ .

/ '

*/ - .

.'td- e
e-

,
&

I
%-

Y.. -

s, a.

,
, s-

~
v w
a .

'
e O.t -, .g

!
.

.

e- w-, - -- ,, m ~ , ~. -N E.. ,

y
w a*

.-

w
T.
'' .

E ='
.

.

f ,
.~~ 'a*

! 5c4
-

- .

! Rv
.he A

z. ~ ..

|0; -

, .
,

.

i , ' ' 1 ,.- <.-
.

- , ,

.e .:
4

V f 3 1
. '. em , e
-

.
.

. .. .. . _ . .

- --- ., .. . . . - .
- _ , -- - -- . . . . . . _ . . _ .

.

- --.-w .

,,,.m_.g-,.,,_.-.w,.e-,7-_,____,p7 _.. _ - _ _ , . , . , , s. _, _ _-- ._._,.,,_,.,..,-%, ,,,m..w.
-



_ - _ _ _ _ _ _ _ _ - _ _ _ _ _

. _ _ _ _ - _ _

._.----:- . _ . _ . . . . - . . . . - - -- - - - - -- - L --
* ~~ _ .-- - ...- --

- .. . . . . - -

" " " " * *j GENERA 1. COMPUTATION SHCET CEC.SETNQ. ingV Cgw. p OurD. M
N * ~

V#' /8Nggted_ p o, m OS 71.E-S".'"M-) 7 un un !
. , ,

w-el r i-n ,FI .;
U En 83'* I

.
$ 59g

""mu
aig ytr I- F M I,

,

I
.

P,/ Ssatt le/s * 9M* P-''*!) 9 ~' ' ''I . i
un unm *

g . [
, s .s . . s s s

__
,

F gDMNFwgAk%kJ.1$),S _ . . . - -y 2 % 4. ; ; - ;

;
,

---

s>. ,t* ~t e s s s s s s sr
u m,n M & R,=Q w=4 c. a %

.-. m
1

_

t. . /. i
>

e s- sa w s w<cg
. -

,.

q
.

* 6g
,

a - *
.

A .. %c/rb <
t .

-O /
si

,a . /
.

i -

-P /- ,

me .

-I y
s.

w I d
C ,; .

fr n a

. *
.

/
' '

O
, N ;

.

/ -

/ i
4 / 2 'w------

y e >

* ".
<

k ,
I'

&
%

-~

a.

*_W

5 '- 's

.- .e,.. -

w - *

' =eF-
-

I
p % ''== ."

C
T
*

4- "
as
e *

.M E .

I
,

*

.

, .

? - .

s g -
-

.% a .

4 -
J

l
1

1

',
i,

.*_ e
-

' , , i ' *- .
d '

. . .. ,
_ - = = - - - - .

m . 99Omd ' * * .. . . . .e e e em o e * * * * * '" *

. . -

_ _ _ _ , _ _ _ _ _ - - - - - - - - - - - - '"



-

. ~ ~ . . :.~.~.~.~ .~.,.~~.~~~~~~~.7 '*~~. ~'..._~ 2 ~ ~., ~~ * * '
-- -- ' =. .. . . . _ _ ~ = - .

'**
.. . . . _ ..

._ .. _. ..- _.

num mer any.m.
GENERAL COMPUTATION SHEET cAu:. stT No. nry ccup. er enus av

'

# _ @No,- _ ,

* A527-F-S' D!-W mu mu i
v Hi /H 741my ,/JEp UNrm / ! * !

a
compam

== 3&w z.I , Y&T WH .

j_

PaA n al L.- b * e m eu. "" s n 5%r1m i
_

.

k k % % k

O

j9 ~.%. %. e= w> g* M
h

E% W ST Q4
6 6

5* w .%

n. nw ie N ,

t -
i

h s t. i,c,e a,s e : %. *a I
w

1
. .~ - - .

h M 8'1 Sh M D Y YP 4* M D
U6 % ti 4 6 6 8 es G 4 d '

&/ .

.' a
.

8.-
. F .

to .. g
.

N % *

\i *
. i

.* |
-

.

Y N
'

.

.
t$. =

w.g II.

, 4. .

/ N

O / :
.

.
. . .

& / .$ C ..

;
. --.

- ,p' N
* '

.

- -,
. %, 4.

'%
~% %'v

$~ '.-~ -

N
e 4,

.
i

.%.
<

e
*

w.dg m - - s - . , s s s

-T o" Jr
- - "e%

M**
d'

>

u ".
? '-. :

y 6 *

. N Y *

e *
.

Ya o .W
7

.J

.i

I1 .

I

;
, . .

' '
. %/

_

I

. I 1 i 7, t| 2
,

i e I9 o .

* 6 s
M { D

.

M MM- M m m.
mm e.,ee e

_

*
M =9 he . . .

,

"

6 e .- e ,,

"'8'' We .e.

r. ..wr--- -- s-*4,., - - ,,y- . , . - . . ---ea,%- . - -e--.e-. p. -,m--,--vm.g ..*- +-.me%----ve.- wu.-ryw v. w *+v--p.,- .,,pg g,yve 9- ----.g y. --mg.-w ---*.p.-.



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _

:-- . . ._.-...... . .. .. . ... . . . . .- ...._- - ._. . _ .

- ---

... _ ._ __

ro i = w.
GENHAL.CO*4MATION N

| CAu:. SET Mo arv case.sv osen av
_

.M_W ~ M IfMo
0.52 . T tN-t r_. un unm *1- =..

** * W/ ee-'7-17 :mus w =C. 4-P / 4 2.
hyN jp co m wr unms

se 3ka 2/7 V' T -

%' | f,"-it-n 'N"a-73
.

',

Pe- d k iI L.a.de m 9.rz7 esun.x::r _ -

,,, , , s - - s 2 ;.
,

2 b44e kw=w.
a . - .

* t h i S R, 0 4 % g % * -

;? sy v
* 44 k

. .

4
' '

2 6, .d. a., a s e e,. W s.a .4
'

=
n -

n.. R
9, s,

= = .o < se a= c,,|ses ,

tr . ..

M
4 4-

a >f .
x . ..

<
k '* %a ., ,

1 * p.

.
. ;-

; i .

-
e..

,

$ha t.

't ) w '

/ -

' w. .

O / :-
-

. .s w w . ---
.

= s-

% ia

J
-

%
. 1, %

..

|
'

1 6'

* a Q
J_=

4. J
- .. a

i q

h _ _ _ x - s x . .A % N |

J -

I? A-

14q =
o i
c r
w e
.E t'

- 4 s'.' c .

Ie ,iu a
2 d |

-
|
i. .

I
,

-
.

#
# , , t t $ .

k/ a g g g
''

* I

$ @ e u -

.

- -- . _ . . . .

. _ . _ _ _ _ _ . ._ _ . . . . . . . .. . . .. ..

- - - _ _ _ _ _ _ _ . _ _ _ _ . _ _



, , _ _ - - _

. .: _ . .- . . . - ..
--- ' . _ _ _. ._ __ _ _ _ . .

- -- -'
. .

-

Istem, sert any wm
GENERAL COMPLFTATION SHEE'T CALE SET NO. InuY Ccap. M || DerE M I

W YW YN .o,-
vms. 02T1.!=-SC.DI. 4 un un

9-c1/ o - 1 7- 91naut or vomD comeAm E'*P / y y, -

unms ;

g swerv # pop 2./7 M /fN1 .-

4
"?tt.{3 5."a.r -71

;

M %xlb feade '* 9737*YDm
1 i

.

,,s s s s s s . * *

@ g . _ .

'

% %ss_, %-Ex%, - s .

4 .!
t

-

.

WRhhDhbMwkn a, ,- g t 9. 4n F,,= , t, ,~ m - -

., v.I.3 e %6 g %CU W 46 D 4 'J T,. =

% 5-

h[
"

.
~

w..
. ~g n m*

.

- * i e6 T. =*

) | sim -g

* : J <N
-

1)
~

/ +.,
/ 4- '

O ' -

4
.( / -, > c

eu se

4-

". h. M
* x s

,

Dt

| U
,

se
L, 1 -

J.-

% -

M
-

~- x% ~
~

,
_7 _- %, _ ,u x ~ .. ~ %

-

? = ^ $-
4.,

T -

a g
s'I *

. i
3 * , ?

'

v as -

a

7 il
'

.

a et
W o .
2 a

.

I -
e .

l
.

i-

--
I ; a,

~
ti . .

, 4 1

.
'

. M % tv3 -

. . . . . . . _ . . . . . _ . . . . . . . . . . . ... _... .. .

- - _ . . . .
.

_ _ . _ . . ... . . . _ . _ . , . _ . . . . . . . _ . . . . . . . . .. ._

me. ep a e e s.g 4eae m *e .

-+ -- - ,e .-.-.m -. - _ . , . - -- e- , ,~ e ee--* u _. e =w -w



.= . .. . .. . . - . .. . ...__-.a. _ . . . . . ,

-- ~'

.

.. .. . ___.. _ _ . . . i

1

MRIBWF WW.1st
MMR MMAN N

N sc7 sec. ng- can, w enco, ,y ;.

cosaue
\M EL W yd f.f'M

* -

~ '~

,.
95D-E 5C-TN i-F'm unnyf/ m"i747. .

rigyp unrts /ggO coes'ttw
essan ,,,

marr y/o zi7 yw /fh - | .;'"Y
|,

x- f.rgego I "".g gt 7"g ' fM A'M *

susev ,

e

\ s s s s . . r . .
=

|m

4 D
@ 4,% % s% . ;*

.

O Y
h_ 7_ N R_ Y x ,_Y *u*> =w T. T. .

4 A - ., a w wa
Y 6 g. W i 6 9 5 W ge "E 65 e

,

__ ,

' '

M Ab E = -

g ~ 4 *

M M .
g *

N -(<*

*
.

m

k '

% !#
.

O : ' -

o
an. 'Fg e c,

.

%

h_ N.
a

-

t c,

4
.

Wp

r. N
*

"
.

'hg Q -

\
.

'
* sT T=-m_s s - 3s~

% 7 ? -

e% <- e

d 5 Q~

g i*

a

.f
*

'

'

e eV
w a =

2 .J

t.

s .
.

I .

'

. i

t.

y ' I t ..-

i. ; 5 '
O' s o e

t
f( l =

OT N
.

- - -

. ,

- - _ _ . _ _ . . . , ,

-- - - . - . . _. . . . . . _ _ . . . . . . . .. ,.,_ _, ,, , , , , , , , , , ,

.. ..

- - - - - - - - - m w-- - - - - y.--- p f e -y ,--r-- p - p e- $p-- --t wgme-e ------w- -1g- - ' - - '*v- -n>----m r - we e- m-w- --m-e---*- Tw----uw
"



:

,_...,r-. .gu.
_.. - ra- z. . -. .... _ _.~. _ -.-.~~.' - - - ~ - - -- ' - -

-- -- v . .: ~ =
... . _ - - -

.

" " * *
GENERAL COMM.TTATION SHEET |CA'4 SE'T eso. b w. M Cs*R M

N - gygtgggj @" F WM .|
"'

*- ,
*=. 45Tt-E-SC EAM F mn au !nrsi is rr-77seanst or DEP f 42 I \"'8Q con *Am

V
_ _m

,,,,, ,2 g ,,y yg. 7 p p

f zu nan Ip,l swit/ La, a s'nyossa 3-a-n r-u -n isunz.r
% 's s *, s s s .s

'

.

$

''t.*

w % $,. $. m.% S. g
h Q k

.&mSs r o, -n.,m u us% % s~
-

3
- - -

i
+

t .e d, ss ~R e t 4. t d r
..

'
' ^.

*A, -
-w w.. - .- , % .,

| kI I Y Y % Q I .

.

t .
-

g *
= =

j
-

I
f

\
14 *O g

| 65 *
-

"I s
4

sI.
%.

|
-

<N
.

O '
1.

. ig - *> %.
.

- - t
.

(
-

! x. -

l % E.
< a. .

.

D m,

4 s
iw . . ;E .D

Q ;-
. .

g

% -hh, . _, e = %l p4 "

a ._

-N
a

4
4
? e .

7 z -
* *

,

.
h
e el

' ,U O *x .J .
E

-

I
1

'

i |
-

\
,

.

i a
1

|
e t 8 1 . .

.

-- w
, t-. 4

U , e '

to
|4 u ~

!
t

I

i
i

!

_ _ _ . _ _ _ _

. . . . . . . - . . . - - . . . - . . - - - . - . - - - - - - - - - - - ~ ~

_ _ . . . . . . . . . . . . . . . - - - --- ~~~ ~ ~ ~ ~ ~ ~ ' ''~~~~ ~' '~

. _ . . _ . _ __- _ __ _ ._. . _ , . . _ _ .__ _ . . . . - . . . _ _ _ .. .._ - _ ~ . . . _ _ . _ . . _ _ . . _ . .



- - - . .

- . . . . . . - . . . . .

. . . _ - .
.;=.. . . . . . ~ - - - . . . ' .._ _~- --

. .. .

pone emp sev.m
NE NMAN MM cAu:. SET NO. kV CCNP. rv Dact.bf

h*tnttadeggineers" " Y'T W |,~
MAL 0,MI-~6C-Dl-1-E ofn aan *

v-ir-BI |H 7-fi

n> c"o'n,E,.% EsE/" "*
UNm3 # z '

s oert 4.kw 2/7 Y''l. Q .

%
1%I .Swet! M.s a 9rzvon r-it-93 s -n .r.1
un un -

m
..s , . ., s .

.

.q -2 w

e , t uw-,c . i g >e =o .= - a k p % c,.
,c aa c i

% ssn A i

*i
e B

s s. s -, -

$}. . $. 3 5 j l. !. 5. 5. E. i, $.
'

-

< < . eu f .

/ -

'V -

,, - ,-
-

= t .
,.

3
%(

i
, . .

,
:, e

.
.

.

'

. .,_y-

. .

.
. ,, .

.

4.

O N- .g ,.
. < v

/ d.

( 't.- :
1". . - '

|
- - sis~

'
.

.

w J t
'

-

b; k s-

e %y Lt :

. - _s _vs s_m .m. .

?, *-

.

tk '

sn -~ -

; t
.

.a - ..

t '. _

I -

l -<
.

!
. .

.
.

. ;
.

_ . , e t i a !
.

-

. v i 1 1 1
o

. e > .

.

.. . .. . . . . . .. .

. .. ... . . , . .. . . -

.

, , , . , , , . . - - = . * - . * * '*

-- e- -4-p f --+7 -yw y =a e-. -- -gw-*--gry. ---w.moy-- , ---.+,--,er<+-e, ,y-,g w-.-w .,-e. ----w--c-w.- -------e-w e-,- -w..+-e.- -,---ni-e. w . 9 -+.ww -e -= --



- . . . - - - - . . . ~ -: *.. . . :~.~ ~ ~~.:~-~ .~ * ~~.= **: ~ .:.

. _ ~ _ ~ ~ . . . _ . ' ' - --- -r *~ " ~~ .. ..
' ~ ~ '

. . . . . . . . . . _ . . . .

1 -, .
azuru.coeurArios swerr -,.. . ,,, m,

@'inted eggineers** " "" "" Ar /7H,=~- vm. a.sv-E-sc-ov-a un on :aa s~ pl a-17-Pr,

.O "W" **SsG P IE2 i"'"
meer ager z/7 V'-7 Fh '

1
-

%I ketI L ~.as a v m ovo == m =7=.wn |
-

,, ra : ,

. s -, , ,s s a -

!O .L.oh.so o . a.4t N ;

DQ*4,2khk.A3te jw 4m a e ww e ~ -

.. s s. . / ,A,
,v :

l '
t

,t y t_ 3_ ,s ~R t_ g I. &. T, e ,

-
* x_ ., .y g_. . v s<<=4 e.

. .

/ J~ / \
. .

i~ *7 ' " .p --.

% *' *r *
W.p*

.

1

I
~

t %
J >-

*
%& # "
%e-

"
Of

y ..

C)
- f

. .
.,.,

1 4 4-
.' ~

,

4' \ g * .

/ Tv <
-6 9

.
-

e. 9.

'''
%-

%- d
5 . I .%
(# 1 Ru

--- .m t J
.j !,

- %

= -~~~ .q - . _ qs - -- -

?- ,
a e-
A ' .

$[.
T .,

. .a .n -"
E. -Y
O
bJ .J a

| .

I

| |
*

i ,

i
I I ! 9 $ ! e *
' f *. ,

$ $ $ k I
es

gig I

V g 4 n

- M *). M ed **
,

. . ..- .1- . - .. = -
..

, , , , , , ,. . . . . * ~ . = * =* ** - -

e e

* *

Pv-pm-- . - - e yoo 4siv.- i--.e. ,. -,.-m.-w.- - - , m.v,- - , , . , -g.- w - e- .. - - -.r-.-.e--, a,,_-,,. .,--c- , - , , s ---e- w - -----.ww.-e w--e m,w- e, -e- -



, , , ,_.. _ _ . _ _ ,, .- :; r.
. .

,

.. -*
.-

* * ~~~~ ~ ~ ~ ~
_ ., .. ... ._.. _~. - -~ ~ ~ ~ ' * ~ ~ ~ ~ ~ ~

"* " "
GENEfth COMPtJTATION SMEET CALC, SET NO. Ulty CDI88. M NM

~ r~, -MiF $_W va- ica
-

*m osv-Esc-OH-F "kj 9i i-r-ri :'

n. ,c3 aser unms ' I '
"""

1 .,>'er ifk '|,-- g, m
u . i . , , ,, t . w ..- won e-a-n ~-n- .

,
2

. .s s . . .. ., ,
.

t U h h is a .& 4. s' i il g .
.

.

,e m umee~,
. i~

:

$,,i Wel.Y. l.!N<il.lY

.

.

,/ l.,'
- , - -
. ... . - <

,
./ i.p ,1.

-

-

r.N~u i'
) -

.i -

4v
1. - .

1 6 ", b
o/

-
, w"a . N

-
;-

1 ,,] !'
,

4

O N~J !~

-s

.
.
-.s

0 1 +- , .
, .'

/
s s - ,

, -
=

.
4_-_~ -

,
.

a_

i
. ...

~ - .
' g$ pJ :

J
_s ss s s s s. s s s s. - - w:- -_ _ .

s - _
.

,. = i -
-

.
. E'4- 2

N M -

O i J !-: +. c -

.9- g .

..U .J .

'1 _

I
~

I J.
.

l
. .

.

.
.

, , , i ..e, .
,

. . iov i a 3 a
.

.
. e .
.

-

.. . _ . --- _ _ . . . . . .
_.. . . . . . . . . - - - _ . ... - - . .._. . . . . . . _ _ . . _ . . . . . . . .

. . . ~ ^*

w-.----y v. r* , + .pg, 9 ,,.,,,p g y . .y ,.,,.,--.,-.--7 ..-- m.. * , , . , - .m--w s ,-owy ..-.w --, , , _ _ _ _ - - - - __ .-_ -



-- - ..- . . ..

-- . . ._
-- - -- -- - - . _ . . . . _ .

_ - - - - - - - --
_- . _ - - . . _ . . . .. . . _ -

.

POIne simp gr.=yppy

GENERAL COMPLTTATION SHEET N SET NQ. hWEV COMP. BY . DeK9. BT
canorumo

%T MEN. em''- * 52T- c . 5C.D.F-)- un .

u"O-F/w c.# u-nauE cw ,,,,

connene B3EP mm I4,~ .
,

;

N Map E/7 27 /-F8 iI
f4 A L.oril !4 .ta fr:7ep **f.,,m *punn f

sun >E:

s's '
, , s . . . . ,

,

% *%. N

1

,% h % A h ** T"" h Y
.

.g sa m w
g = A 3; .g R R % R 4 %t *s.W 4 4* e

N %*
6g

~4 6 e s e
+ m .

9 ,4 g gg e / .

/. -

i
a

4 ,,,j .
E

J-

A. T ,I
.

IC
> .

s
t

4"/:/
~
%*

) D
/ l ,e .

'
O : # -

s e- .

| t. * *
tI .

.

$ 9
,N "J e

N' J 4
s
N ]g *%.

N4 -m . .

[tx W- Ns's

~x.s _ s
F.

1=
4A= -

.

*'A .

$ ? gI

* .

!
"

$cA
~.

,

I "

A 4
$ .s .

^l l*

| .

I ;.
~

- i i i _, ,

kh | esg

3 2e

- _ _ . . . . . . . . . _ . _ _ _ . . . . . . . _. - . - . _. . . . . . . = . _ . - _ - _ . . . .. . _ _ _ ._

-. . . . . . . . . . _
... . . . . . . .

|
>

- - . .-._, .. - - .. t - _ - . . , - _ . . - - _ _ . _ , - _ . . . _ - _ . _ - , . . - _ . _ _ - - . . _ . . . _ . _



_ _ _
. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _

, , _ _ , ,

_ . . . .- _. ._ __

poses aan arv 7m 'GENERAt. COMPUTATION SHEET ggg ., p, m,

o""" rissat pg27 p.,5c.pp./-;- Dan aan ib /hf_T E kt Sr my a
SS&P ! i ::- .;

,

co.enon _ums
8''M 7340' 2.17 t

%|Ldl I_nc / rhl */e of.Y w * '?*n t/9 '|
"" "'"*

suum
|t t* a

( % to rc) i
,

,

i'bss ygyW WN
9, y *2 A "I 4 >

-~

$4 gg wy T .|e- N

g Ay. 4 M? ? ? i , 7 a-

g y gr W = E t 't N N w ~ -o %

E 2h I i 't Sh I ly9 #7 Y N *
(
1%s sq.gr- % % h. A a m n is s'

l5=),E
$|

t' ht $44 E O t t t# G b
dn y

's..w ~ ~ i i i i-z ,,y: i .

4 R. 1 g*E t'w *mhh M g( *%*,
$ 2 ;6

s t- -

m a t% ~

E D7 A M 7 4i N *. I j. .
. I

-- QP
w% 9 1 *A R" 10 %d *C sb R

*w
x v.ne s> - +., -e

Yj %. Yf 7 N} I aq' , ' '
6 g 4>

xC 2 24 R :;;l C St E$ M E4 k$ ER $h N M s"[ kg.*

e[, .4 f %22E d{ i 7j df 51 6$ ifd 55 ' j R ,bi i .,,

s G% 4x 4 Ilm?d N we 4 .

E >R - A :30 g 4 4 44 4. g $js 's % 4 iy g 4 t: s7 ~7 s
i si i s

, x' N

? E SQ s k 40 $:.|~4,M
"

$ TJ b
' D" d

'

i i o .+ ~ ~ i %a, i
y ni q .

s ~ r
i g.m w g, .y*g ;.j s go w % s m - '

N =D b N g ?a t- N ~

I Ey $ h h j $| 7 7 7 'Y p " l
.

,

* ~ , . t, iii 5 Q> Qwbat .

- ~ a t~ n- 3 '5 5h i 'h ? " Y.. *3 'f E
-..

''

4 5 y

'. et ;t 3 = * * '4 5- = v~ :: ev a'*~ *gg ms S me => s v S t, %, s. ..'x
ts 6 7 0Y I "Y "$ 4

,"

y h [1
l

Sm~. , *s -w e s i s: = se ~~. e

_O t *. Id
. xE T) 5 D ?.

k
E :E D

D.6T % 0 % ED %h

0 w ;; u .- ,. 4 g sw <s 4w si S 4* e 64 4 6
L **6 % i 1 ' I I I I I l *

. - c. S>g.

% i
e e a ,

.# YA N 5 k N' kkk* ( ; a, o. N. m. "3.-
% ND 0

r.=- e
e.-

--
. e o % s ~ in m ma m

-
s. v i 4 % 9 % 9 9 % 7 m q t 9 O 9

"a" 'l .| -

,

. . .. ... . . . . . ... .. . _,

.

.. ___._______________.--.__-_____..m__ ._

"



. _ _ _ . _
_ .,. . . . . _ . . . _

..

= . . .- - . . ..
. , _ _ _ .

_ .. - _ . . _ . . . . . . .... .

. .. . . _ . . ... . . . . . . _ . . . . _ _ . . . .. . _ _ .
,

rensesurr sev tm
CALC. M NO. laty conse. e7 pen av

U$Bd % '/t:T- /N8*
p'-

"'s' %Tr"+5C-DV 1-F un un -

8-2 r4/ /i-e 1-/7%y , I uwtT/s I I.
,3.O ,

'\ .
''ccwaNy

73 = 2r7 -
.

saser
* "" "" '

sus. m 'p..! S, a 11.L.w a 6L +to '.". we,- .in 75c7on
___

(% /*1 B) ,

i

3 !7' sai i 'Q s;; !b.1. 9 %% %nc
S ,1

w i= s ; a

'.
- -

& 4 M j"N i% y '+
t. Eb- :' -

,
i i l i e. , ,. y, ,

I % N

's. h.a a |w on%b' tr- In i d- ,:,d 'r n e- ' >. r. - * 0- -
,

c iss % %. !N *||p. t*3 | - i i i :
!'N s o. i w .g ., 'ei% og e *'* = =

} <t~,

4
i a i i i ' i, , i .

oi |d 't 5I

N J wb y*.% sa > a .4 oi
w .|, e m
r i,

.a % a >4 5o w i - .

$i $ $. E # Qi M 9 . :s- 1 4 't'' r1I i i 2. y o.

'd 2 w 0 5 ':f ', .6 W Y | $.' _ A f0 '.
~

.n w a s m a. e - t
. | [W- > 't R,a . a

~~

N $3:' 0'i [a R t 'tU,. Em 3 -

Fy'- - - tf- 5. =e ias N .~ v zn;4ii ,

$$!^
.- 12 d 3a d " "

. .t t- r-a ** s > e- e4

c ** tat & 4 '0
--

ag a ,s sR E, : n : E r* 5R x. :*9 .n
.

in .* 67 th -t *y 4f af -y ei g m
"v,'y g g ah f 4 -i- !a

~ i

'z.*.J , - ,1 % 1
3 Lt. ...

, d$ n u-
! . _. p- ._ u 6

-tw - .,
~ .. . Jak . . . . s,3 g tj . b .g .

t ,. . i t L i a .

V
y =*= e-bg NC'- Nat *? - D e.6 '>e- rw

==. 0 .O . "A $ Z:i:5 Q R *$h Tv o- .
A i i i 8 il 1 i gs :

etka M, ,; aoA .44, O *aN a.'o .c.a a.4 e o t.

._ g .. r- ] .qem .asm i g
ao 4- ES. .. g - g. .g_ g._ e.3 _

-/
m. o,. n A :e oo s-i,,,. = e e- g'

4-
g ay e .- -m --

s L', q q $q q 6( E w

%E L."'; t >E n
. .s v w -

-g" 'R7 8 OT iri
'

=- d. a. F 4 x

#-f T -y | tf " y "' y * * i'i is a/i Y
~

>
J e- c .it , G 4 o.

-

-da===p $., f- t ~= p.
_i. : s- ''w- t:. ied -> A s '~ .4

:n w:iFE k ;: _a s-.a{ r: :i s ::
; -.

, . :
- -e- ews-

c t a, t a, -y -a _-2 n 3; e.. -_

e i ,i-- - ;.

- ~ n 3. w- t 6
' '

Ii T 't e c- u ~. y .o = m ioaiaa
n A N A n A

a-

j -1 A gAma :m a n = m m

.
|a

:

1
.

.

- . . .;-<,.+ a- .....2.... .u . . . :. + . _ . =..._...; > .. . . a:. - s 1. -. p . - ,,....*.... . m . . . .

__ . .. . . . .. _

. _ . . . ._ . .

_ _ _ _ _ _ _ _ .



. .

RAI 8c - PUAR Section 3. 3.2. 3, AC Section 2.1.0.1
1

In addition, specify what the Z/L is for the typical pool swell i

impact and drag load given in Figure 3.3.2.3-1 of the PUAR.
a

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.

-.
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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. 2.1-1 and 3. 9. 2.1-2 of PUAR. -"

|

RESPONSE

- The structural acceptance criteria used to evaluate the acceptability

of the existing Mark I containment systems or to provide tha 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 spec 4fied for this load case. However, the

bolts were conservatively designed by tha allowables of Service

Level A. As for the welda, 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.

.

O
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RAl 9 - 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.

RESPONSE

Two worst case load conditions were analyzed, 96 and 8 downcomers

chugging synchronization. Quasistatic loads, including dynsmic'

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 (C = 9.0
22

ut- f P ane bending andlfor in plane bending, C23 " 11. 4 f r

torsion) and maximum stress intensities were computed. The

latter were within the code allowable s.

i The exceedance probability used to assess statistical directional

dependence was 10" per LOCA. The corresponding plant uniqu'e

force for Brunswick was 6.6 Kips per downcomer for the 8 downcomers

for the 96 downcomers synchronization, depending upon direction.

;

~

*
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RAl 10a - PUAR section 1.3.4, AC section 2.13

Provide more detailed information concernin'g 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".

References:

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

! Monticello: Tee-Quencher Stress Analysis
Report 22a6010
Fig. 4.2

.

9
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RAI 10b - PUAR section 1.3.4, AC section 2.13

Specify any dif ferences 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 es noted

i'n "'a".

References:

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

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

.
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RAI 11 - 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 function of frequency. In addition, provide the
acceleration volume, drag coefficient, interference effect
multiplier and pertinent geometric parameters and configuration
used in the calculation.

RESPONEE

The post-chug load was calculated based on Application Guide 2

(Ref. 1). A rectangular s?.ll model which includes 18 down-
,

comers and the vent header columns 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 f t.
|

YSTR (1) = -2.609 ft.|

ZSTR (1) = 173.18 f t.

, 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:

V$L (1) = 277R2 L=2 (0.552) 2 (0.551) = 0.264 '

2

AX (1) = 2RL = 0.552 * 0.551 = 0.304

() The drag coeficcient (CD) for cylinder in this case is:

CD (1) = 3.6
,

-1-
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Standard drag is included conservatively without calculating the

value for U T/D.m

The column is adjacent to the center support of the T-Quencher,

the interference effects between neighboring structure were
,

calculated as follows:

'

rl2 = 1.968 < 315 = 4.008

li = (0.552 + 2.12)/2 = 1.336

XI = rl2 - 1 = 0.473
D

AI = 0.2 ( D9 ) = 0. 3354
XI Di+D2

DI = 0.2/XI = 0.4228

The multiplier (1 + AI = 1.3354) was used to increase the

acceleration drag and the multiplier (1 + DI = 1.4228) was

used to increase 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
.

3 2377.83 f t /sec ; hence
.

AMP (NB) = 377.83 NB = 1, 2

FRE0 (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

(_.

-2-
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-
nomeht 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 50 frequencies was then combined with fluid-structure-

interaction induced drag loads to form the post-chug design

loads.

For more information, refer to the attached conf,iguration,

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.
4

.

9

a

4
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1 y.

- 3-

- _ . . _ . -. _ _ .. _ . ,_._ . _ _ _ _. ~.__._- . . - - - - _ _ . _ - _ _ - - , . , _ . _ _ , - . _ _ _ _ _ , . _ . _ _ _ . . .



-

I

l
*

,

. .

,- ..
p

s

.

.

Table 1 The Downcomer Vents and Corresponding Phases

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

V

CAROLINA POWER & LIGHT COMPANY

BRUNSWICK STEAM ELECTRIC PLANT
.

] UNITS 1 & 2

C
Attachment RAI 11-1
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TABLE 1

The Downcomer Vents cnd Corresponding Phases
'

'

Loading Condition Quadrants Downcomer Vents Phasing

Maximum Loading I/IV 11, 12 180* out of phase

in X-Direction II/III

.

Maximum Loading I/II 10, 12 180* out of phase*

in Z-Direction III/IV

Maximum Loading I/II 10, 12 In Phase

in Y-Direction II/Ill
III/IV
I/IV ,

Maximum Moment I/III 9, 12 , 180* out of phase
II/IV ,

-

.

V
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IABLE 2 ,

' * Amplitudes at Various Frequencies for
jf,

i
*

Post-Chug Source Strength
!

|

3 2 3 2Frequency (HZ) Amplitude (ft /3,e ) Frequency (HZ) Amplitude (ft /sec )

0.5 11.98 25.5 313.84 i

1.5 11.98 26.5 377.83

2.5 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 34.5 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 3.14 41.5 224.90

17.5 4.18 42.5 224.90

18.5 2.94 43.5 224.90

19.5 16.82 '' s 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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CALCULATION SET NO.

9527-E-SC-SL-3-F

Sheets 62 to 66 of 471
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Sheets 159,161,163 and 164 of 471
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CAROLINA POWER & LIGHT COMPANY

BRUNSWICK STEAM ELECTRIC PLWT

Units'l & 2

.
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' RAI 13 a - Provide the impact / drag load transients used in the o

analysis of the main vent, vent header, vacuum
breaker and downcomers.

RESPONSE:

Due to 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 tha 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-21888), these loads are shown on sheet 384 of 921,

Attachment RAI-13a.

3) Vacuum Breakers

Due to their specific 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

i

Figure 1 F1, Attachment RAI-13b shows the position of the

maximum pool swell height and its relation to the main vent.-
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RAI 14 - Provide the loads that were used in the Torus attached piping.

PISPONSE
1

1

This item is not applicable to Brunswick Units 1 and 2 because

each has a massive concrete Torus. The anchor loads on Torus |
1.

attached piping are negligible.
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