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Reply teo Additional NRC Comments
on Waterford-3 FSAR Relative to
CEDM's

(112240)

The f 1lowing information responds to additional NRC comments covering the
design, analysis, and testing of the CEDM's as described in the Louisiana
Waterford-3 FSAR. The "Item" numbers are SER references.

A. Additional N°Z Comment on Item 50:

At the meeting with C-E and Ebasco on October 2, a cooy of calculated
stresses and code allowable stresses was shown to us. The highest
value of stress 1imit shown was 99.9 ksi for the motar housing.

1. What is the value of Sm on which this is based?

2. Can we have 2 copy of the data that was shown tc us, s0 we
can review it?

3. What are the materials?

The last sentence of the proposal resolution should include the
following words: "for non-pressure parts."

Reply:

1. Subparagraph NB-3222.2 of Section III of the ASME Soiler and Pressure
Vessel Code requires that the stress intensity derived from the primary-
plus-secondary stresses be less than the limit of 3 Sm. The da2sirn
stress intensity sm is given in 1zbles 1-1.1 and i-1.2 of Section [II
of the ASME Eoiler and Pressure Vessel Code. The values of Sm for the
material of the motor housing and temperatures encountered in this
analysis are also given in the following table:

Design Stress Intensity, Sm (ksi)

\
Temperature, OF
| 700 100° | 2000 | 3000 | 4000 ' 5000 . 6000 '6150 |

Material Type

1.4

SA 182 F403 ﬂ33.3 33.3 33.31 33.3[ 32.5

30.6 | 30.4
| |




2.

3.

4,

A copy of the data that was shown at the meeting with C-E, NRC and
Ebasco on October 2 is attached to this memo as Appendix A and 8.

The materials for the various CEOM components are listed in Section
4.5.1 of the Louisiana Waterford-3 FSAR

The revised FSAR Subsection 3.9.4.2 still retains a description of
the requirements for pressure boundary materials in addition to the
revised sentence on non-pressure boundary materials. Therefore, it
is suggested that the words: "for further discussion of design
requirements on CEDM pressure boundary and non-pressure boundary
?ompoggnts". be added to the last sentence of C-E's response to

tem :

B. Additional NRC Corment on [tem 52:

The propesed resolution covers the effects of distortior. What are the
effects of changes in pressure drop?

Reply:

As already described in the resolution for [tem 52, changes in pressure
d:op will not affect operation of the rod drives. The calculations of
the magnitude and duration of the pressure wave associated with a small
break shows that the pressure wave pulse lasts less than .03 seconds.

C. Additional NRC Comment on Item 5&:

The proposed resolution covers lifetime.

travel on the drop time?

Reply:

The response to Item 55 describes scram times for the 150" motor assembly.

All

scram times for the 150" motor assembly were less than the allowed

maximun of 3 seconds.

RFZ/dy
Attach.

What is the effects of the increased
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ABSTRACT

P.resented in this report are the tentative sizing
calculazions for all pressure containing parts of
the CEL! housing assenmbly for dasign, emergency,
faulted and test conditions, ,

These ca2lcu:lations are basically a
determitation of the primary membrane and primary
membrane plus tending stress intensities. The
results are evaluated by comparing these siress
intensities with the limits of the 1§71 ASIME Eoller
and Pressure Vessel Code, Ssction III for lNuclear
Vessels ' All stresses are satisfactory
and meet the appropriate allowahles in the ASHE Code.

SIGNIFICANT RESULTS

Omcga Sez2ls

The table on the next page sumrarizes the results
for the four omegz seals on the CECM housing., T
omega seals are labeled as follows:

-
ae

A. The seal betwreen the bzll seal housing and the
housing nut. -

B. Thec seal between the 521l teal housing and the
upper housing asscmbly.

C. The seal between the upper housing assembly and
the motor housing assemndly. :

D. The seal between the mator housing assembly
and the CEDi nozzle.
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DESCRIPTION

COMAUSTION ENGINZERING, INC, Numpci =007

ENGINEETGUNG DEPANRTMENT, CHATTANOOCA, TENN.

SUECT 1 OF B

b ”e 3
CHANRGE 1O, 74670-9 ol OATC e L2 L7 nye225
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STRICTURAL AUALYRIS OF
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-  CEDW MOULI G

0 oneche

I. INTRODUSYIN® s

The pressure retaining components of the control element

drivg mechanism (CiD!{) are desigred according to the rule
# Clo4sMS Coze, Under these rules primsry stress intensit

1s limited for desizn, ema2rgency, faulted and test condi-

tions, while primary-nlus-secondary stress intensities ard

peak str2ss intensities are limited only for normal and
upset corditlions. Conse*ue 1tly, it is ccavenient t
separate ¢ 1alysis and evaluaticn of the CZDil housing
into two d ct tasks: (1) a hand calculation of the
pricary st s in the hcusing end an evealuation of the
re*ul.-“; s intensities; and (2) a finite element

e primary-plus-seccndary stresses and peak

(f’

.

stresses due to normal and upset cenditicns and an evalus

-

tion of :he resulting stress intensities.

Furthermore, the gecmetry of the CZDM assemdly
1z2kes it possidble to divide the structure into

s

-

2d

three re;;ions, separatsd by long cylinder distances, and
to indepandently cal:ulate the prirmary-plus-secondary (ard
peak) stresses in each regicn. As a result of these con-
sideraticns, the anaiysi >f the CED! assembly is presant
in four distinet calculations. Calculaticn RS-001,

is a tentative sizing and primary stress analysis
for the centire CZD! assembly. Calculations 25-003 and

RS-ODk, are primary-plus- seﬂondar
es of two of these Lhree independent region
nousing-to-upper-pressure-nousis g-’it:i‘z

2) moter-housing-to-lower-end-fitting traasi

nel; 3
(1) the met
reglon, a“d

n

* In this rapert, CE Calculation RS-002, the third indepen-
deat regica noted adbove, the ball seal housing ard upper
pressurs rousing region, is analyzed for primary-plus-

secondary stresses and peaxn stresscs due to the normal and

upset ccnditions, " Internal
operating pressure, operating temneratures, operating
hasis cartrcuale (Cs ) londs, dend weisht, and voechanical
excitation loads are con.idered. The reculting stress

Jntensities are evaluated according to the applicadble
eriteria,

— — — " - — g Crwea— - - - . . e —

- ——
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The significant results of this iﬂVCSviH1 ion arc ummarized

L d |

I1.

in Section II cf this report.
structural gecmetry and
surmarizes the epplicadle design criteria,

Seetion I

ST 5 -

The stress; evaluaticn shows that all stress
intensitizs and usage factors meet the reguiremants of
Section III of the 1971 AS!E Boiler and Pressurs Vessel
Code for the normal end upset conditions,
The tadle delcw summarizes the results of the primary-plus-
seconc2ry stress analysis and evaluation.

Summary of Primarv-Plug.Se

loading of the CSDK asaembly and

the

Prizary-Plus-
; Seccndary Stress Intensity
Stress (xsi) Limits
Hax. * ASIE
Structural Stress Ceode
Region Int. Lec. 'Allowabl- Ref.
G%ser Pressure z Cut
e - A ~

Yousinsg 1.9 Insida 38p = 80.C
Louer Omeza Cut o
P . 1713 focis 38m = 60.C

ea.l 518288 "B 3.),)2 X
Bell Seal Cut 11 R
Housing L. 97 Inside 38z = 60.9

Upper Omes: Cut 1o

-~ - .- 1 1 -

Sezl 4411 § rngide 5= 60.G

Thregcded Conna2ctiorn Clanont

32ll-Seal-To-lpper | 8.41 15: Sy =30.9

» e ey 4 ~

ressursg Housing

Targades Cenrnectio Piuvant
[lent-Stem-To-2211 5.41 | 7 279 Sy =30.0|iB-3227.3
“anl Tounise -

sorandod Cunneliluny £ oot :

Tousing-Lut-1To- 8.33 | TTauy Sy=30.0

e je) ] /qf’
tnll-foul-tousinz o
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The peax stress analysis and fatigue

tion
Atablc below:

usage factor calcula-
. is summarized in the

Summury of Peak Stress Intensitica
and Matimue Usace lactors

Total Stress (xsi) ratigue Usage

Max. Usage
Stxuctural Stress Fector

Regicn Int. Location U Allowable

Upper Prassure Cut
i P 17.69 . .00 1.00 :
Housing Ingide
Lowar Cr2g3 -a | Cuto
Seal 23.38 | Inside 00 1.00
Ball Sesl : Cut 1l
Upper Cmega . r Cut 1o
oy - 2 tco P . .
Scal s Insice | o9 1.00

AG
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The prescure retaining cemponents of the control element
drive mechanism (CZEH) are designed accerding to the rules
of the ASME lede. Under these rules prizary stress intensity

is limited for design, emergency, faultei and test condi-
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tions, while primary-plu -secondary stress inteasities an

- - -

Peax stiress intensities are limited cnly for normal and
upset conditions. Conseguently, it is cocnvenient to
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separate th2 analysis and wal Jaticn of the CECM housing

into two distinct tasks:
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In this repo.., CE Calculation RS-0C3, the third independen

e

regicn neoted above, the motor-housing-to-upper-pressure-
housing-transiticn regicn, is analyzed fcr primary-plus-

ances, and
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secondary stressces and peak stresses due 20 the norial and

upset conditions. Internal
operating pressure, operating temperatures, operating

basis earthguake (08E) loads, dead weighs (DH), vump-induced
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The significant results of this invastigalicn are sumxarized
in Section II of this report.

II. SICUIFICANT RESULTS
The stress evaluation shows that all stress
intensities and usage factors meet the regquirements of
Section III of the 1971 ASI'E Beciler and Pressure Vessel
Code for the normal aad upset conditicns,

The tahle below surmarizes tre results of the primary-plus-
secondary stress analysis and evaluation.

2 - % < - :
Summary of ¥Prizarv-Plus-Secondary Siress Intensitles

Primary-?Plus-
Seccndary
tress (ksi)

Stress Intensity
Limits

o 44

i {ax.
. | Stress ASiiE
Structurel i Int, ~ Code
Regien | Range Loe. Allowadle Ref,

T ==

- e
! il t :
« 1. Motor Housing || .- Cut 1
Tube ” 37-98 | rnside | 99.9
:OLO!‘ "Ou
Upper zZnd

| Fitting |
S

sirg | 1
l Cut 1li
i 23.27 Inside 69.9

-

Cut 12

Y
i
\
L]
. o
)
r)
N

‘ )
Omega Scal Il %9.54 69.
g3 Seal | 99.2% | oyrgide 1 ©9.9
Upper FPreszure: Cut 12 1
Q\xa(n.— ‘-:t‘ﬂ i‘ "5'91 g ATF.(‘;';C ! 60.0
e - . ] -y
L | - » - |
Ihrecoaed i ' Element 5 e v al |
, W 20.74 el | 35.0 B-2227.21) |
Cennection ,’ 170 " - -
;.
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the table Lelow:

is summarized in

v

s Intensities

The peak suress analysis and fatigue usage factor calcula-

Summary of Peak Stres
and Fatinmue Uszge Factors
Total Stress (ksi) ! Fatigue Usage
\ ,
. Alt. } Usage
Structural Stress Factor
Region il Int. Loc. U Allowable
v
Motor Housing Cut 7
Tube 25.82 | 1hgide ] -900 1.000.
Motor Housing |
Upper End 32.11 gﬁ:ige .002 1.000
L \c virg
i ?
Omega Seal j 28.85 fﬁ:;f: 001 1. 000
Upper Pressur gut 16 |
et J 18.53 .| qutside | .oco 1.C00

et

-
-
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I. INTRODUCTION : ' ' R,

.

The pressure retaining ccmpcnents of the control element
drive mechanism (ClDi) are designed accerding to the rules
of The ASME Cede. Under these rules primary stress intensity
is limited for design, emergency, faulted and test coudi-
tions, while primary-plus-secendary stress intensities and
peak stress intensities are limited only for normal and
upset concitions. Consequently, it is cenvenient-to
separate the analysis and evaluaticon of the CELH housing
into two distinct tasks: (1) a hard calculation of the
primary stresses in the housing ard an evzluaticn of the
.resulting stress intensities; and (2) a finite element
analysis ¢f the primary-plus-secorcary siresses ‘and peak
stresses cue to normal and upset cenditions and an evalua-
tion of the resulting stress intersities.

_ Furthermore, the geometry of the CEDM assembly
mekes 1t possible to divice the structure into
three regicns, separated by leng cylinder distances, and to
independertly calculate the primaiy-plus-secencary {and
peak) stresses in each region. & & resalt of these cor
‘sideratiorns, the analjsis of the (EC! assembly is p se"*a‘
in four distinct calculations. Calculation RS-OO-

{4t a tentative sizing and primary stress analysis

~
»

for the ertire CEDM assembly. Calculaticns RS-CQZ and
RS-003, are primary-plus-szecondary
stress analyses of two of these t?reﬂ independent regicns

(1) the oall seal housirb and ball-seal-housing-to-upper-
pressure-housing transition, and (2) yhe upper-pressure
P housing-to-mc:oruhousxns transition region.

In this recport, C-E Calculation RE-0CkL, the third indepen-
dent regicn noted above, the mccor-houe‘rf-lo ez-eﬂd-
fitting-to-CENM-nozzle transition reglon, is analyzed for
primary-plus-cecondary stresses and peak stresses due to
the normal and upset cenditions,

Internal operatinm precsure, operating temneratures,
operating tasts carthguane (0HH) leags, ledd weiphs (D),
pusmp-induced mechanical evelitation (W) Lonag and moler
driving Lmpulae (DT) leads are considered. The resulting
stress intensitics and fatiguee ucage factlors arce evaluated

L A

e iy e



—

- SA HOS - G SRR SR

PEGCRIPTION (e

CONBULTION UNGIMELRING, MG,

CNG

e ——

MU CIING DUEPARTAMLNT, CHATTANROOGA, T NI,

CHANGE NO

STRUCTLEA

- - — A —— ——

Iy

PHE CEL HOUSTIG

oo

II.

The significan
in Section II

SIGNIFICANT RESULTS

t results of this investigatioh are summarized

of this report.

The stress evaluation

intenslities an
Section IIl.
Code

The tablé %

elo
secondar; tre

)
~
o~
-

2

Summary of Pr

>

£ the 1971 &

shows that a2ll stres
sctor meet —“he requirements of
Aciler and Pressure Vessel
the normal and upset conditions-
]

¢ usage [

e‘ . rvs
~i'ie

for

+ summarizes the results of the primary-plus-
¢s a2nalysis and evaluation.

merv-Plus-Seconcary 3tress Intensities

Primary-?lus- _
Secondary Stress Intenslity
Stress (ksi) Limits
Max. | g
Stress ASKE
Structural Int. Code
Region Pange Loc. Allowable Ref.
Motor Housing . Cut 1 '
Tube 13.48 Insicde 91.2
Motor Heuning _
Lower Ead 17.64 | vt} 69.9  [NB-3222.2
&% Qutside :
Fitting
Cut © |
nG S . ) .
mega Seal 31.97 tadide ' 69.9
Threaded mlement - & a
Connecticn .52 | yo, 51n 271 HB-3227.%

NUGALIL I
i
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The ﬁeak siress analysis and fatigusz usage factor calcula-
tion s summarized in the table

below:

Summary of Peak Stress Intensitlies
end Fatigue Usaze Factors

Stress Intensity (ksi) Fatigue Usage

"M% - P
Structural Stress Usage
Locaticn | Int. Factor | Allozeble
Cut 1
by 7.85 .000 1.200
cut 3 ¥
Tne,j, 23.10 .000 1,000
cut ¢
et 17.86 A .000 1,000
ot 2 13.25 | oc0 ! 1.000
Cut 5 | 17.02 c00 1.000
Inside ) . ’ | :

et

A1z
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APPENDIX B

Sheet 8 of C-E Calculation RT-512, "Thermal Analysis
of the Control Element Drive Mechanisms CEDH and
PLCEDM"
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5.0 RESULT ’

The wors: thermal Iransient was Rozctor Trip, Loss
of Flow, Loss 2f Loac. ~ne times evaluzted in the
structural analjyses wWere times with pressure peaxs

. as well as times with Lo largest thermal gredients.
The signillicant radiagl gradients were encountered at

-

2.0 sec. with axial gracients peaking at 200 sec. .

The following %atle shows tne tima steps used with
teration and printous intervals

Transzientz: BResctor Trip, Less of Flow,
Loss of Lead
‘ Number of Number of
Time(Sec.) Teepations | Printcuts
.225 3 1
375 3 1
e 3 1 '
.7 3 1
1.35 3 1
‘2.9 | 3 1
2.0 1 1
20.0 12 12
25.0 b 1
30.0 1 1 .
50.0 - 4 )
100.0 2 2 ‘
300.0 - -
1000.0 7 T
5.0 METHOD OF SoLTICH
The modecl was analyzcd using the AlSYS finite clement

computer progras.

2 oMetia




