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The purpose of this LTR is to present the analysis performed by Todd Shipyards

l'\

. concerning the ability of the LOFT CRDMs to withstand a dry stram.

A “dry scram" could resu]t the CRDM components y1e1d1nq, however, it would

probably not render the CRDMs 1noperab1e

It also conc1uded that a dry scram is

highly unlikely based on a typical LOFT depressurization curveAand the temperature

of the fluid in the upper pressure housing.

At the time of scram, the fluid in

the upper pressure housing will not flash to steam owing to the pressure-temperature

- relationship existing during the scram cycle.

This ana]ysis'wés originally Appehdix C-5 to LOFT CDD 1.1.1.88B.
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APPENDIX €-5

DRY SCRAM EVALUATION

INTRODUCTION

lhis appendix presents data relative to the selected CRDMs to withstand
a dry scram.

CONCLUSIONS

Based on the analysis performed by Todd Shipyards, a 'dry scram” could
result in yielding of the CRDM components; however, it would probably

not damage the CRDM to the extent that it would be inoperable. It is

also concluded that a dry scram is highly unlikely based on a typical

LOFT depressurization curve and the temperature of the f1u1d in the

upper pressure housing at the time of scram. The fluid in the upper
pressure housing will not flash to steam owing to its pressure—temperaturo
relationship existing during the scram cycle.



CLIK 111B-1 -
~ Appendix C-5 -

RECEIVED APR 5 1971
TODD SHIPVYARDS CORPBAICrNYedEAR CORP.

123
Nuclesr Divisien: P. O. Box 1600 - Galveston, Texas 77660 « SH &-AJIEU&CON‘RALT NO. AT(IO-I) 230

P.O:NO. 5 /%3

April 1, 1971  gpec NO.

EQUIP. ITEM NO.
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Idaho Nuclear Corporation c S_' 2 /

Post Office Box 1845
Idaho Falls, Idaho 84301

ATTENTION: Supplier Data Control - CF-689

ATTACHMENT: Analysis by Dr. C. D. Michaelopoulos of Dynamlc
Stresses During Dry Scram

SUBJECT: Report on Evaluation of Dry Scram.- Subcontrabt S-7133

Todd Shipyards Corporation has evaluated the condition of scramming
the control and without any water in the buffer piston area. This
report is being submitted separately from the ASME Section III Code
Analysis because it does not concern a pressure boundry.

~—~—The shock wave stresses have been calculated to be 150,000 psi in
the leadscrew threaded joint that holds the bufler pislun. During

a "dry scram' this stress is equal to the yielid stress for the
17-4 PH leadscrew.

Based on this analysis, it is concluded that the '"dry scram" should
be avoided. During the blowdown transient, the drives should be

motored down in the same manner as the "caps1ze insertion'" for the
N.S. SAVANNAH.

Very truly yours,

Lo f

E. L. Jackson, Jr.,
Project Manager

ELJ:11h:98:71

Attachment

cc: Mr. R. N. Moore
Dr. C. D. Michaelopoulos
Miss P. A. Jackson

2
Executive Offices: 1 Broadway - New York, N. Y. 10004

a2k
.
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DYNAMlc ':S.TTRESSES DEVELOPED DUVRING
| DRY- SCRAM CONDITIONS
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Ih dry-sc"om Condlhons +ke \eqc\—scvew A SS ey ?l/
plus the | c,on*‘f.‘?,\ : rocl . are \n ‘Frec ‘Fot\\ The My i
| height |, through which. the azsembly falls is &5

:4,i‘nd\es (5‘.4! f{) Thus , the “‘lquc.f ve_\oc_"»{y v, |s 85,,,,,,_-

by |
= \J:z(sz.z)(s.:n)‘

‘ , V.'o ':-':- '8 6 -f‘t/.gec_
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1 . 6 . o
, lead screw 52285 Ato psv b/__; 0.28 “,/-ms. The

fwave) n the 'Qeac\ screw) C is

| — | - __2(__ rd _————0' 28 Sec ‘
¢ -\)E/f S, P = -’<38<;)'—":--’—L--
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l'f a ?NSMO'\"C bar \MOV'"’a wi th q uni'fo}rm (r;a»«{
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This Is o coanservodive drivt v sire the w0

)Cubc 1s wot rta\d TaK\'V\fA inio‘ account the of.,

I+>l c’{— Hhe W\Oh)’ *u_be) the A§){:.!r-\v cori be ,dco“, -;,'».4

as‘ Skown 'lhf. H’\a accowQsanyinq f-{nurg.‘

. ’
“}\e W\ﬂﬁvu‘hﬂ‘l(‘ 0’{ ‘t‘ke stress wvowes
e E.) F C,
({16“)1‘@ \h ﬂe lpd screw M CU‘A\?Y S]Ve '4 — ‘ A I, _
'V\ the W\O""’I’ Nbﬁ) Or{ Tve_n "J* - . ' :
0- - C, ﬂ v° FE‘/ Fz C,
: Vﬁs'h)r
g = KQ c’—'Fz.v the @
= KQ t+ 1 -
. len. 4
| . - Ser o
where the subscripts 4 amd 2
refer to the lead serew ow\.d '

motor twbe | reséecﬁve\a) and |
K= A/a, ", Q= C.p. /c,,p,_.
For the mﬁ‘*nr tube , E = 29 1X'OGFM. ‘0»‘-.0\

b= p, = (o280 /33¢) bt s,

¢, = \[R4.zx0 & 20(,000 ‘n/.'--’."’c

- 1G280) /38 6’)

°r C, = 16,800 ft/e..

p 8

Since Q= C. gl _ le o0 =093 £ 1 -

le{ . H '61 €00
5




- - LTR 1118-1

C

Appendix €C-5 "~ - .

the QLOVE -Fovmu\qs MM?LFX te -

g c, eV
. A'M( e, Vo)
A .\
s A,+A (C P Vo)
The crods-sechonal areas are
£ o0 0]

g}

>~ 1.005 n.

i P (2.455) 1]
L , 5' -{2, :
4{}%37 ) -t ).
(s

= 10.4 n.

SMLS’H.‘-\'“*-‘““‘Q\ “in the above ﬁ)‘(’fGJK'\EMT Joao o fhe

Shressesj
G—" v 10O. q’ (3') 200)
.4
or
C’; = 29,400 ?M
and g 32 700)
L s (
or

@, = 2,800 @3t

il —T

A



T -

the .. reachr.

~ Appendix C-5

o e i e mert m— T e ——————

Note : ‘onut the . w\o_{'br~. H.be w.qs.. Conh'.o\ejr'o-i
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