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Cn Octcher 17, 1975, wa informed you of a potential safety cuertion
dich has be:en raised regarding the design of reactor pressure vessel
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2As you are probably awarey[we have been discussing.with the FWR -r O f -e

vendors and various arshttect/engtmeer firms'the generic aspects ~ ' ', -
. .

.

Should'you conte =P ate utilizing organizationsof this problem. l
~

1
* -

other than your PWR vesdor:for cal'culation of the sub-cooled 5 '

internal loads, we suggest;yor contact us for the benefit of a' .' E,"s- brief review of our .senerie dis'euisions to,dste. . We/wi'll centinue %
.

_ |
'

these generic dishussiens ,with the vendors ^ and. architect / engineers, |m

but such discussione ' are;eet ' intended to osee yous evaluation |
' '

,

of this concern nor to eliminati the possibil_ity that wu may have - I |~

additional questions reg'arding your evaluation af ter subsittal. |

'Jh ile the esphasis given in f.his letter deals with the reactor vessel
cavity, for your information- and guidance our generie review assy
consider other areas in the nuclear sten supoly syste and further
eva; ustion say be required.

...:.L.- . . . . . . . . . . . . . , , , , _ , , , , , i
. m. .,

/

/
- _ m. . . . - . m.~

. .
,. . ,.

mars >
_ _ , . _ _... ,, .. .. .. ,

Forma MC.318 (Rev. 9 53) MCM 0240 # u. s. sovannnesnr rninvine orrics ist4.sae.see
,.

,
,

k



~

'

.

hk.?i5$ $ 'k3f;M SAM $.5f$h M W'y%g TjN 8 % M Jpw& [@h@]%3DWIM?MMMQgd%, tW;;N
;

OM m. n.g.@n y,2, ne 2 ---#Sd%y%r@a _;.wu.. r$s - ..:,g % h w eg g. - H,

.
y.

, > , m,.. .w,
.

,- r v ;mgw v ; .c nwy.wew c. g:;r

y+7 a a. m ek.n,,c,,y n ,s.;2.g-p , a,.
t ~u -

m ; , /m.q; .g:
.

p ,; M 2 1 :A mwn4c th

n -- udn;~;.qb .m .. ; -M,g a suw y.
xoy to y x;g ~ Q ppy+ . . ..+y z . p . n 5:4z g*

- ~. . 2M WWd,g%M Mmg.r ~ M @ n y dqh d e
.

, . Ark ~arisa's# Fower Y'LighEMoepaa.f: |U
+ +

g'%4 m[ @,.L P.q; Q.,
.. ~ n

.J W < e, y wm::- Q , 4: 1: @.. -
. . y,

, - c. o,'

, !'

g.p f h . f' P i. % : d i f % f d ? N , ; y % > s p$ D .
S r'..,. r, .A*

m ~ .!. * j;%, . > : ;f % , . :

tW Q WPlease ' inform us Vi~thTn' 34" days af te'rerecalytTof' = this letter W WMgg.LW'-

of your schaule for' provilling us~~your evalua'ti$n of 'the 'N UM*N~

S N-adequacy of the pressure vessel supports when the sub-cooled
~

a . - M. . . ?UFSM^- loads are calculattd and P.aken -inta account in a manner which
'you determine best represents;these, phenomena. Your evaluation. _;iM h s,~

..

i should include the answers.'to the attach.ed re4uest for. additiona.l'. -. 1 ' WN:#!.t
I information. R4 .J W '. ';v.

3
. rr ac

% p r i N.,
M ', % ;;v M :.

,e 4 ' . FM.PE WH ,y WW -. , a /, m # w %
h eguest fort gemenc, taformation .f |i "t t erf % _ HWY, h *f-Th is ;hk 3{.; h,f*,'. f k h h $$ f'f'"*'

,

was capproveduby sac blankety v.h % h
l802255(Red 7(2pdTSfafs',learanaaleipir;eDisi Qg1[ T

'-%d*Qele'ardee'o'meberje%4;ma g977.A;qL.*Q+m,.-WM@we y@Q
3& N WN:- R r rc W W 8 % c .g W - w@-

. ,g. . gW.h 5 - . - o .W _-
* w

. .. ;y x . c: a ,3.wo% w;;h -+ M MM - WW.'K %g' Mg%;;,, eyM '' W
' ~ r Q Qc,f;M d.j ;% p Q . a ;qft|.;, M , 4+y , g %1ypr % %g% F:Q Q g.p g $g* pag.

. m ww.cw 4;% ya p .

'

t
y ;.-

3.,,-
091 - 43 y 3 ,g x. 33. .

- u .. ., m.w, , ..

i Dennis L. Ziraann . -

, 4. .

Dennis L. ' tiemann, Chief
, .

! - c. , -Operating Reactors Branch #2 * # NyQ%3f%@'

j * '; > y cn Division of Operating Reactohs ' X i j:/W?^ fMy~ Acm' ,' .
.

..N^ / -? I / -
F

nclosure: DISTRIBUTION . e-
'

,.

e.
Reguest for Additional 1 ,. ;g j. .- e{ e ~" 'RC ER

. .,

v,
. Local PDR , . +Informatton . a gg %.. w 'a.y ' c _

e
."- - w,-..

, .

'

cc w/en,c.. 0, 4 y&g i;o
-

-

Yt@r *vi > .%MdWTMD ,.,, / 2.'4, ORB #2 Reading -.

l, : .e .' "

Eo c: * 4s

-

;p gqqfg Q'd'p#w" t *2p- ~..KRGoller
-a

Wo race , Jaw, ell,. Ze# ., n - . ,-
- - *.~

-

guire

! e Wts*M, .Delos '& Jewell%g4(g
4 g: Ng

S.Little hoek74rhenome(''728L%M@DL.Zi. emann mQ.h @wd%g4.g@4.T'%.<g%W.;sMypgg$
. Rouse

d i.t% p M,5 Aw G- e@'J.Dwe$ g,
N t-

M pe m ip%dQ2 AA a9 . $.w, . . .
*

ow we. g.p. r*.p;a.~f_. .W M. . . . . . . . , W, , .. 4 %. . g~ .%.. A. , ,.:jmt +. a .
m

v
w s ,,a

.y - /

~ &. w /T % > : o _M.wW
< r " ~ .I ' g, , c.# %mw s t WEConverse,Hr. WilI' tas Cavanau gh ,_ III :

. , , -
~ e- -

- rs.: e. RMDiggs (2) "%- > ~. . < -
o - ..- .+,.

| Manager, Nuclear. Services ."
7.-at DEisenhut . --e.- 4 3Arkansas Power E. Light, Company- ~ TBAbdrnathy b w *:. + A; ' 4' " -Y -

Post Of.f tce Box 551 t.

.e
- g . 3;?:., q n. " n

-

. .JBuchanan >Little Rock, Arkansas 72201 . -

3 , ACRS (16). /
- .

3_ r. y
-

.
. -:

. . . - VStello- '
-

m A ~ ;.
e +-Arkansas Polytechnic College .

,' Dross. - u *-

*-
.

- '

- -V > "* *Rus selivil.le ' Arkansas ~ 172801
-

' '

* - Gr/% ~ t u.'~ >*.-, i -

3;
7
CTrammll -

.

K,

. e- ,

%'.-
_e r.s -,- w , . ,m

- EReeves . , . .
-.

.
-

''
.. . .-

,

' ' ^ ^ ' '

-

. q..
' ' ).

' .h, T % . ,
,

' A &~3 a 3, y
- a

n

, , , ,
,

.

. <.
.

s. . V
-y*A .

g -

}
...,,e=* . DOR;03 #2- : . . . DOR:0RB #2.. ... .. - ._.

'

y .
,

VECon'veN1Iah _ Tramell .. DLZiemann_ _ _ ,_ _ , . _,_
_

~.ou==*

_6 /.. 9/.7.6 6/ ./.7.6 6/ /76
~#

, , , , s
.

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

Forte AEC 518 (Rev. 9 55) AECM 0240
.. W u. s. movanNteENT PRmmeG OFFICE 3 ISM.Ste.tSS .g*

~'c- - .. . . - . -
k ,



._ _-_ _ _ _

-
.

s

REQUEST FOR ADDITIONAL INFORMATION
,

Recent analyses have shown that reactor pressure vessel supports may

be subjected to previously underestimated lateral loads under the'

conditions that result from the postulation of design basis ruptures of

the reactor coolant piping at the reactor vessel nozzles. It is

therefore necessary to reassess the capability of the reactor coolant

system supports to assure that the calcalated motion of the reactor

vessel under the most severe design basis pipe rupture condition will be

within the bounds necessary to assure a high probability that the reactor

can be brought safely to a cold shutdown condition.

.

The following information should be included in your reassessment of

the reactor vessel supports and reactor cavity structure.

1. Provide engineering drawings of the reactor support system sufficient

to show the geometry of all principle elements and materials of
.

construction.

2. Specify the detail design loads used in the original design analyses

of the reactor supports giving magnitude, direction of application

and the basis for each load. Also provide the calculated maximum

stress in each principle element of the support system and thei

corresponding allowable stresses.
,

3. Provide the information requested in 2 above considering a postulated

break at the design basis location that results in the most severe
'

loading condition for the reactor pressure vessel supports. Include i
.

--a - - , . . - , , , - - - -
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a suimary of the analytical methods employed and specifically

state the effects of asymmetric oressure differentials across the

core barrel in combination with all external loadings including

asy metric cavity pressurization calculated to result from the

required postulate. This analysis should consider:

(a) limited displacement break areas where applicable

(b) consideration of fluid structure interaction

(c) use of actual time dependent forcing function

(d) reactor support stiffness.

4. If the results of the analyses required by 3 above indicates loads

leading to inelastic action in the reactor supports or displacements

exceeding previous design limits provide an evaluation of the
~

following:

(a) Inelastic behavior (including strain hardening) of the material

used in the reactor support design and the effect on the load

transmitted to the reactor coolant system and the backup
.

structures to which the reactor coolant system supports are

attached.

5. Address the adequacy of the reactor coolant system piping, control

rod drives, steam generator and pump supports, structures surrounding

the reactor coolant system, [ core support structures, fuel assemblies,

other reactor internals ....] and ECCS piping for both the elastic;

and/or inelastic analyses to assure that the reactor can be safely
brought to cold shutdown. For each item include the method of

. - - .- . -. .
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analysis, the structural and hydraulic computer codes employed,

drawings of the models employed and comparisons of the calculated
.

to allowable stresses and strains or deflections with a basis for
the allowable values.

The compartment multi-node pressure response analysis should include

the following information:

!6. The results of analyses of the differential pressures resulting

from hot leg and cold leg (pump suction and discharge) reactor
|

coolant system pipe ruptures within the reactor cavity and pipe
|

penetrations. i
j
:7. Describe the nodalization sensitivity study performed to determine I

the minimum number of volume nodes required to conservatively

predict the maximum pressure within the reactor cavity. The

nodalization sensitivity study should include consideration of
i

spatial pressure variation; e.g., pressure variations circunferentially, '

axially and radially within the reactor cavity.
8. provide a schematic drawing showing the nodalization of the reactor

cavity. Provide a tabulation of the nodal net free volumes and
interconnecting flow path areas.

9. provide sufficiently detailed plan and section drawings for several

views showing the arrangement of the reactor cavity structure,

reactor vessel, piping, and other major obstructions, and vent areas,

to permit verification of the reactor cavity nadalization and vent
locations.

|

I

. .
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10. Provide and justify the break type and area used in each analysis.

11. Provide and justify values of vent loss coefficients and/or friction

factors used to calculate flow between nodal volumes. When a loss

coefficient co.; asts of more than one component, identify each

component, its value and the flow area at which the loss coefficient
|

applies.

12. Discuss the manner in which movable obstructions to vent flow

(such as insulation, ducting, plugs, and seals) were treated. Provide

analytical justification for the removal of such items to obtain vent

area. Provide justification that vent areas will not be partially

or completely plugged by displaced objects.

13. Provide a table of blowdownmass flow rate and energy release rate as
. ,

a function of time for the reactor cavity design basis accident. |
1

14. Graphically show the pressure (psia) and differential pressure (psi)

responses as functions of time for each node. Discuss the basis for

establishing the differential pressures.
.

15. Provide the peak calculated differential pressure and time of peak
|
'

pressure for each node, and the design differential pressure (s) for

the reactor cavity. Discuss whether the design differential pressure

is uniformly applied to the reactor cavity or whether it is spatially

varied.
i

In order to review the methods employed to compute the asymetrical

pressure differences across the core support barrel during the subcooled

portion of the blowdown analysis, the following information is requested:

| 16. A complete description of the hydraulic code (s) used including the
l

!
._ _.
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development of the equations being solved, the assumptions and

simplifications used to solve the equations, the limitations

resulting from these assumptions and simplifications and the

numerical methods used to solve the final set of equations.

17. In support of the hydraulic code (s) used provide comparisons

with the code (s) to applicable experimental tests, including the

following:

(a). CSE tests B-63 and B-75
|

(b). LOFT test L1-2

(c). Semiscale tests S-02-6 and S-02-8;

The models developed should be based on the assumptions proposed for
,

the analysis of a PWR.

18. Provide a detailed description of the model proposed for your plant

and include a listing of the input data used and a time zero edit.
;

Identify the assumptions used in developing the model, specifically ,

'

lthe treatment of area, length and volume.
|
.

19. Typically the current generation of hydraulic subcooled blowdown

analysis codes solve the one-dimensional conservation equations.

However, they are used to model the multi-dimensional aspects of

the reactor system (i.e. the downcomer annulus region). Provide

justification for the use of the code (s) to model multi-dimensional

regions, including the equivalent representation of the region as

modelled by the code (s).

|
._.


