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REQUEST FOR ADDITIONAL INFORMATION Mf

m .:3.6 Protection Against Postulated Pipe Rupture
< .01 5J

s ,,

1. The material in Section 3.6 covering protection against postu- % ,. ti

3'' )w
[t,_:c;

,

lated pipe rupture inside containment is not definitive enough ?A
-e

:: ;

to determine whether the protection criteria is adequate and g;
y n

how protection will actually be accomplished. The AEC staff
wposition on protection against pipe whip inside containment -:4;W
fp?'

is contained in Regulatory Guide 1.46. Provide criteria MO
-ne
M.econsistent with Regulatory Guide 1.46.
..f.#.. ~+

n:h.~~_; t

2. Provide the design criteria to be employed to assure that M W:m
;e

;pq:

high energy riuld piping systems outside containment will - pp,[,.
~ ~

iQicomply with General Design Criterion #4. An acceptable % '.L
Ai#method for compliance would be physical separation or
s$t9a
Q

isolation of high energy piping systems from other systems,
'

.:Mk
wtv

structures or , components important to safety. Indicate how
a

$y
n. , ; g

Vogtle Units 1, 2, 3 and 4 will achieve compliance. 3fjgr..
WR4

- c. .
'

3. With regard to the techniques to be utilized for determination '

t --
- , . ;.

of required protection against pipe whip inside containment l' *?
- -

..

provide: ac: .
W~ ~
:';4. -

: ua:v..
.s,tu:

. .:. : .A. A description of the methods used to postulated the time
h(M.[functions of: **
%.
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(a) the jet thrust force on the ruptured pipe, and - :

(b) the jet impingement force on a distant object. h
~

., .
-

..r .?, '
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B. A summary should be provided.of the dynamic analysis a. ?..
:. -c

. ..ym; :
' methods used to: , ei. r-,

. $h
. ;n:a;e

',V Q f,

(a) Verify the design adequacy of pipe whip restraints, and . cM-g-

- e ap

.; c. :
w <

(b) Verify that the motion of unrestrained ruptured piping MN^:

7(Q:.
i .. _

will not damage structures, systems' or components which $.;,K=i
. y.;. ,-i -

. . = .g

are important to safety to an unacceptable degree. /;PJ.. . .c
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W.1
3.9 Mechanical Systems and Components 1 (,~"

rw
u,-

1. Clarify that it is your-intention to perform confirmatory type
@&w<
uskc ,

preoperational vibration test for reactor internals on all M
|i.w.f ~e

1.:
units of Vogtle plant using Indian Point 2 as the designated Q,[

*

.; e %c
-

se.prototype. Identify any design differences between Vogtle

and Indian Point 2 which may lead to different response behavior f 'q
? .a

of the reactor internal structures under flow-induced vibration. i. 4

?%3'i-In addition, provide a description of the preoperational vibration gs
Mdi~test program intended for Vogtle plant. If the elements of the s.g.f{
.SbQintended test program differ substantially from those recommended W
T;n '
c

in AEC Safety Guide 20, submit the basis and justification for :CH
%. 'these differences. ;d
. ,, s

'||,;W.

.m2. Clarify your intention to provide n deceription of thc dynamic g
* w

system analysis methods and procedures that will.be used to M c.
t

t
' **y% *-

confirm the structural design adequacy of the reactor coolant NN'.

IhEM
system (unaffected loop) and the reactor internals (including M1

At
vny|,fuel element assemblies, control rod assemblies and drives) 973
.t .*C
f;/;f

under the LOCA loading, or identify the applicable topical 3.pgi.. ps, -:
h

* *

rJ' 62report. c . .g .
. "*

.

n.
'

s

3. The design stress limits for ASME. Class 1, 2 and 3 components :.I
#'c< .

s
*

listed in' Sections 3.9.2 (3.9.2.3, .4 and .9), the stress .O,c , '
..

.ym 'v

limit and load combination criteria of Tables 3.6-8 and 3.6-9 1.M
. s-
: .-
' "w,'-of the PSAR and Sections 3.9-and 5.2 of RESAR-3 are not accept- *

.;4
. c.c..able. Table I attached provides a summary of limits which are !%,

}a|ft
-

\ _. * ,
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acceptable to the regulatory staff. Unless you propose to ['w
adopt these design limits provide the basis for using any NNE

$3.%
4r. .wlimit that exceeds those listed in Table I and demonstrate

%m%. 2?]
. g|

,

the adequacy of the design safety margins proposed.

$?bh
r --

4. The position of Section 3.9.2.5'of the PSAR regarding the use j.$; $m
si.n:.~

of Code Cases for ASME Class 2 and 3 components is not accept- MM
Q

. able. It is noted that RESAR-3 provides no indication as to ;g;
. :w. u

@r )the use of Code Cases for ASME Class 1 components. The use ?
mai-n

. - < .

of ASME Code Cases for all classes of construction requires %pM
.

x..d. b,
-

specific approval by the Commission in accordance with 10 CFR qi$N
iIN

50.55a, refer to (a)(2) 11 and footnote 6 of the regulation. ims
j$$f

Provide a list of the Code Cases desired to'be used. ~' $
M

-. n
,

5. Section 3.7.2.1.1.3 of the PSAR impli'es that dynamic analysis '

a m,%er
walone is one of the methods of evaluation to qualify mechanical

.,mg.

m - , .

equipment. Provide the specific criteria which will be used MU
-%%g*;:to guarantee operability of mechanical equipment under faulted
:3.c

condition loads when a dynamic analysis without performance W.j?.t
- .,n..;

testing is employed in the design of this equipment.
W:d

~'

6.-Section3.9.1.1ofthePSARpresentsapartiall[racceptable -

..

.a
f basis to confirm the structural design of the piping and %hh.

i 1a. .+% .: .

Attachment I entitled " Regulatory g3y
1:

piping restraints.

{ .i W e'
! Position - Preoperational Piping Dynamic Effects Test gp
i ;; .-y

! Program" presents the basis for a program which is complete g
. s*wyg.+

t af 4.%~
-J."Q .6and which would be acceptable 'aY tlie Operating Licerising g
1-7. q.

m tu
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stage. State your intentions to develop such a program for :v
-|N.' |submittal in the FSAR for Alvin W. Vogtle Nuclear Plant, j
.wg|g

Units 1, 2, 3 and 4. '32pd.; $c\.s a
~ch
cNz

7. Provide a detailed description of an operability assurance Fi M
$
k.h,)program for confirming that ASME Class 1, 2 and 3 active *

@, ,, ,~
fjp@fpvalves 2 inches and greater in nominal pipe size will function

'5% c
properly under normal, emergency and faulted plant conditions.** y3

s -

.. :
-

pg{This program may include either the in-sitd application'of

vibratory devices to superimpose the vibratory loadings on r,Myy
$NSthe valve operator and associated mounted devices or laboratory gu .-

.!/ m .
or shop testing under equivalent simulated loadings that will g.7*

.- .;

ensure valve operability. The test program may be based upon ig @+ : .
M9m-

selectively testing a representative number of active valves 9.
Gb-

w;$y
w

in the piping system according to valve type, accident load Qi
N.NMf.~

level, size, etc. on a prototype basis. @ 24
..,n

NM-vc8. Sections 3.9.2.8 of the PSAR and 5.2.2 of RESAR-3 covering j;fjg

2f48$
.fithe design of pressure relieving stations in seismic Category I

$}:,.,w,
W,e7- wpiping systems are not acceptable in that design for dynamic M.
%d
g%
r:.

* Active valves are those whose operability is relied upon to perform 9
a safety function such as safe shutdown of the reactor or mitigation A.0

. of the consequences of a postulated pipe break in the reactor coolant Y''
s;pressure boundary. .W
:..!:Y

** Normal, Emergency and Faulted Plant Conditions relate to the loadings, 'M
and environment under which the valve is required to open or close during '2 :..5,

normal operation, emergency incidents and postulated faults (accidents) $$
which affect the system in which the valve is installed. ts: #.&y
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, a;; ..
:3 =effects is not covered. Your response should include the 'ff,

'

sr&Q
-- e s,

method of determining the discharge thrust load including $u&n v
*:W -

all dynamic effects and the method of stress evaluation for Q/d
W&dew

t
open and closed systems. Design should be via a standard dW

.

3%.m.f

dynamic hydraulic / structural analysis or alternatively the $g $
QMy.

equivalence of the method used should be justified and the $.ifIf..
Gy;r .$. g

adequacy of the design safety margins which are proposed g. p.
; %a n
. , .

,s-

should 1e demonstrated. rxN.

nl.
:ep&.'h
6 ? .f.v. h

9. Provide the basis for the selection of allowable stresses f?ggd.

P S6.<
.

as listed in Table 5.2-6 of RESAR-3 for ASME Class 1 %.]';$
+ F.g-

component supports and Table 3.9-4 of RESAR-3 for ASME -y$''

.: ; a.s :-:
Class 2 and 3 component supports. Include.information for .s W:. . . ,

-,

-- fculted, cmcrgency cnd nord.cl/upcet cperating condi:Acas
,.:-

,

and particularly those situations inv'olving supports to M W;

an active pump or valve. Indicate whether RESAR-3 applies 49f
a.::1,

)[.k+;for'the design of Class 2 and 3 component supports since
MWthere is apparently no coverage in the PSAR. fy
a: a
wM
w .O * hI
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TABLE.I ![iaa -- e'

T- SEIS!1IC * PRDIARY I!DIBRANE ASME 0]DE2/ ~ . .: CATECORY I IDADING- + Pl'IMARY BENDING STRESS DESIGN LDf1T
,

d ~

COMPONENT COMBINATIONS DESIGN LDIIT (PARAGRAPH)

'

.:a -

'.yt ,}
_

.|a ASME Codc _/
.

,' EPL 1.8 S, NB-3224 >-(

2
[UPL or NPL] + .SSSE 1.5 S, NB-3223

D

{t [
]$1- 2 NPL + SSE + DSL Refer to Appendix NB-3225 !

Class 1 Vessels. -:
'

\; - '*
P of Scction III ~

'a ., ,7 Class 1 Piping [UPL or NPL] + .5SSE 1.5 S NB-3654 Im
d EPL 2.25 S NB-3655

3

I O(
m -

, .. ' NPL. + SSE + DSL 3.0 S.
'

,} , @s ~~

NB-3656

(
@)

:Class 1 Valves [UPL or NPL] + .5SSE 1.5 S, NB--3223 ar NB-3512.2 j ;p5

'.d (Non-ac tive) EPL - 1.8 Sm NB-3224 L-
, ^ by Analysic NPL + SSE + DSL Refer to Appendix NB 3215 Ir '

. '

* F of Section III -
* ; . r.

( c.it - Class 1 Valves . [UPL or NPL] + .5SSE 1.1 P
-

..

$!8.$ (Non-active) EPL 1.2 Pr 81! . *

r

[.)
,

" 'j by Standard Design NPL + SSE + DSL 1.5 P..

r

! Class 1 Valves / [UPL or NPL] + .5SSE
.

.l.5 S,8,9,10/ NB-3223 or NB-3512.2,/ f
5

7Q (Active)
~

EPL 1.5 S, NB-3223 or NB-3512.2 sj,y by Analysis NPL + SSE + DSL 1.5 S. NB'-3223 or NB-3512.2 ih
-

i
E.!Ida Class 1 Valves [UPL or NPL] + .SSSE 1.1 P

Z.5 (Active) EFL 1.1 Pr / [s-
'

r
8

,| ' by Standard Design NPL'+ SSE + DSL 1.1 P ,

~ fr

Class 1 Pumps [UP/ or NPL] + '.5SSE, 1.65 S. NB-3223 or NB-3411 / f.5
(Non-activa) EPL 1.8 S, NB-3224

.
?'

by Analysis ~ NPL + SSE + .DSL
]

'
Refer to Appendix NB-3225 |.

a

F of Section III
i ,.

,

'' Class' 1 Pumps [UPL or NPL) + .SSSE
t

1.65 S"8.9,10/' NB-3223 or. NB-3411.5,/ . j(Active) EPL 1.65 S NR-3223 or NB-3411 iI
*

.. mi by Analysis NPL + SSE + DSL 1.65 S NB-3223 or NB-3411
. .

, L. ,m

.
'

'l'
*

. .

j. .. i [-
.

.
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TABLE I. (cont 'd) !

SEISMIC
'

1RDIARY MEMBRANE AS>fE CODE - lt'

CATEIDRY I LOADINh- + PH DIARY BENDING STRESS DESIGN LDitT4/ ;;
. .

COMPONE?Tr CO!!BnlATIONS DESICN LIMIT (PARACRAP!l)
'

---
-

,--

ASl0 Code !
,

[UPL or NPL) + .SSSE 1.1 S
i; Class 2 & 3 Vessels EPL 1.1 Sll,12/

{
i

(Sect. VIII, Div.1) N PL + SS E -t- D SL 1.5 S '
'

.

'

Class 2 Vessels [UPL'or NPL] + .5SSE 1. 5 S, NB-3223
.- s

'

. ' , ~U (Sect. VIII, Div. 2) EPL 1.8 S NB-3224
,

mj NPL + SSE + DSL Refer to Appendix NB-3225
,

f,{
r

. ,1
'

F of Section III
-

,

Class 2 & 3 [UPL or NPL] + .5SSE - 1.2 Sh NC-3611. l(b) (4) (c)(b) (1)l3/
-

Piping EPL 1.8 S i-
, h NC-3611.1 (b) (4 ) (c)(b) (1)-

, NPL + SSE + DSL 2.4 Sh NC-3611.l(b) (4 ) (c)(b) (2) !
,

.;
'

d Class 2 & 3 [UPL or NPL} + .SSSE 1.65 S
-

* .

,i Pumps EPL - 1.65 SMI L.-

',f . (Non-ac tive) NPL + SS E + DSL 1.8 S
0.t

;7 I.
a ; i

Class 2 & 3 (UPL or NPL] + .SSSE 1.65 S
t iPumps EPL 1.65 S12,14/-

i'(Active) NPL + SSE + DSL 1.65 S, . , . .

((g -

' ' [UPL or NPL] + .5SSE 1.1 P * [Class 2 & 3
rValve s

EPf. 1.1 P - ! * '
s

[~j (Non-ac tive) NPL + SSE + DSL 1.2 P
r>

r
:)

-

1

'

: Class 2 & 3 [UPL or NPL] + .SSSE 1.1 P
. .

J Valve s EPL 1.1 P 6,14/ Ir

'j (Active) NPL + SSE + DSL 1.1Ph
s- if

.

f.-; ,

., .
,

,

.
. , , .

.

n. '

) . ,
'

*.
. ,

3 - *

1
.
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TABLE I NOTES %W4
.. -y.

* a.'s
1/ UPL - Upset Plant Condition Icadings

m.'7~e.-

E:e M
NPL - Normal Plant Condition Ioadings 'f.?.' 'n'.

, .W 3
SSE - Safe Shutdown Earthquake ' 99e,

:. wp
2.%.

EPL - Emergency Plant Condition Loadings p.Q;adw
g,Mg

DSL - Dynamic System Loads - (Under Faulted Plant Conditions) ygg
'9.M?>m
@$W2/ Section III of the ASME Boiler and Pressure Vessel Code including Ms.
m.n.

the 1972 Winter Addenda thereto. 1sA;
3: v:?<_

.>..;p.;,
.

3_/ Identification of the specific transients or events to be considered d'U
y ->

under each plant condition vill be addressed in a future safety guide. '

ga.
,

h Applie. to nil components (vessels, piping, pu=ps, and valves) that
'

. .
'

are relied upon to cope with the effects of specified plant
.

t?

conditions. #T
W.W
AL ,

,5_/ As an alternate, the design limits specified in NB-3411 and NB-3512.2 b.h
j,-

for large pu=ps .and large valves, respectively, may be used in con- 1.2

m. .k
e sjjjunction with the design limits of NB-3223.

'

n.t:
LF.

.x
f_/ P - The pressure rating corresponding to the maximum transient tempera-

'

r , ,

.,

7... 9. . .,. ture for each plant condition, as specified in Tables NB-3531,1 to 7, -
.;

.. g .-
for Class 1 valves or as specified in NC-3500 and ND-3500 for Class 2 N ;.2

.-w
e a

and 3 valves, respectively. "i;
: 3-.

,tF-ist
*

..yd.,i, D
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f:'n
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7./ The design linits for that upsat and emergency plant conditions are con- ' s' ' '
. z: :
p. T .: ,

'

sistent with the limits set forth in a proposed revision to Section III ?!%
" ' *n i-

.

<$3s
.

identified by agenda item N 72'-85 of the Subcommittee on Nuclear ?ower.
. . . .-

. .f i4W.1.
.

.a. m ...
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,8/ In addition to compliance with the design limits specified, assurance
M. . .;%y

-

of operability under all design loading combinations should be pro-
M@ %y, , ,

. -F. . ,vided by any appropriate combination of the following suggested 4,,yg

Qh
M4measures: *

, :.m;.

, t . c.% - *
. . . .-

.m.
in situ testing (e.g., preoperational testing after the component Ia.-

g,y .. - - ' :.':. .:,

is installed in ;;he plant). 97.'.$
. m:y
. --
zu
-mb.'

-

full-scale prototype testing. .'i " "..

=,;u.
, .

5.'h'S
' '

c. reduced-scale prototype testing. hyD.
'

*

PA%
' w; ;.

d. detailed. stress and deformation analyses (includes experimental h$,f,
g.:; ..;

$(94N
stress and deformation analyses). i

;.
gQ.9
a.v.a . -

If superposition of test results for other than the combined loading Y:(
h k:h

condition is proposed, the applicability of such a procedure should Y''n
.Obe demonstrated. The design limits for non-active pumps and valves |. ,, . '

.
, .

. rg.

. 75 .designed by analysis may be used for the applicable loading combina-- g ,.;-

v.s. n,
tions if assurance is provided by docciled stress and defor=stion g

r,
analyses that operability is r.ot it: paired when designed to these ,~

;m .3
limits. Similarly, the primary-pressure ratings (P ) for non-active y ',y.t v.
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valves designed by standard design rules may be used for the appli- j/ygl

u
;e p: ,

.

cable loading combinations if appropriate testing demonstrates that p.P, . w ,.

. g}ff;;[
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.

. operability is not i= paired when the valve is so ra:ed.
]> g
y w
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9) Secondary thermal effects (stresses and deformations) should be fM.+d:
x;~&q, w .
i 47.-nlevaluated for the loading combinations EPL and NFL + SSE + DSL.
ap;-

.

7%,j.4-'' Local effects (peak stresses) need not be considered for these loading
(Axr:% J.

comoinations. k[4h:-)
*

2. %. . -[
0 -

.-
.ww.

'

10/ Table I-3.0, "Permcnent Strain Limiting Factors," of Appendix I of ? 1.0
- v

b.-y[the ASME Eoiler and Pressure Vessel Code, Section III, may be used
:;.y -1.-

as an aid in de:crmining the relationship between design stress and g.
: 4..a-*

.

deformation (see note 2 to Table I-1.2). ' * ';'*

. ..

<
.

4;&
.s,s ,

,11f Division 1 of Section VIII of the ASME Boiler and Pressure Vessel 6
Ap

Code does not provide rules for design by analysis. I f .a detailed 1.:g;;X- . t. c
7.y : .; -

.

analysis is perforced, Division 1 vessels should caet, as a mini =um, /' N
e-
;v.,. m. ,

equations a and b oelow. , . g||.

:. .:
.c y:;

7..

oj i 1.ls > a b for [UPL or NFL] + .SSSE or EPL I"b#'+oa.
>

1.5
.
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b* a! < l.SS > o +o-

m- m b for NPL + SSE + DSL --
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where: a = primary membrane stress
.a .

o = primary bending stress
b

' v.: &. ?+
. ...

I -S = allowable stress value as specified in AmW endix I of
-

Section III of the ASME Eoiler and Pressure Vessel Code wxd
v:,tw

' k-f *: n, :.
.

,12f S refers to the allowable stress value as specified in Appendix I of X ':.-$w.
WWSection III of the ASME Poiler and Pressure Vessel Code. %'2

. .|:Yi$9,.

. _:.: .-

13/ For the loading combination, EPL, only equation 9 of NC-3651 need be Q;'..i
.&.

EM,

met. m.

.w
V ,7

,

'
i .. . . . .

,lJ/ In addition to compliance with the design limits specified, assurance '+

t''of operability under all design loading combinations should be pro- . .Y..
*

vidcd by any apprep.iate cuebla. Lion of the following suggested
, y,. .

._ .o .-measures: ' *
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in situ testing (e.g. , preoperational testing after the component "%Ea.

T. M. .?.N;
.~

is installed in the plant).

~'
.

b. full-scale prototype testing. 'ig;'

g.s.r .
0

1 go .

c. reduced-scale prototype testing. .

.

. c

d. detailed stress and deformation analyses (includes experimental ( '.,, ..

J..< 1
stress and deformation analyscr.) . . -d

* '. . .
, _ .

; j.-;
If superposition of test results for other than the combined loading .. ,a, .

i w...condition is proposed, the applicability of such a procedure should % ,'
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be de=onstrated. The design limits for non-activa pumps and vcives ;,_) r..
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may be used for the applicable' loading combinations if appropriate G.;; p-
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() REGULATORY POSITION ((~ *
. .

.

PREOPERATIO"AL ?TPISG DY::AMIC EFFECTS TEST PROGRAM

Preoperational piping dynamic effects testing should be conducted during ,

startup functional testing on piping systems and res:raints classified
as ASME Class 1 and Class 2 components. The purpose of these tests is

-

;

to confirm that these components have been designed to withstand the -

, dynamic loadings from operational transient conditions that will be s' w.q
cncountered during service as required by ASME Section III par. 53-3622.3 3

and KC-3622. Acceptable testing programs to confirm the adequacy of the 2Q%i
designs should consist of the Non-Instrumented Test Program described in TTTh?

YEC$1 belou and, if necessary, the Instrumented Test Program described in 2. -

m
4 ='

1. Non-Instrumen ed Test Procram - An acceptable program should provide ;g3 '
the follouing: :rp:{-

i
$ 0't-

.

'*A listing of the different flou modes of operation and transientsa.
such as pump trips, valve closures, etc. to which the components 7'

will be subjected during the test.* For example, the transients
'associated with the Reactor Coolant'Systcm heatup tests should g

include, but not necessarily be limited to:
, .,3, .

~~

(1) Reactor coolant pump start
(2) Reactor coolant pump trip .

.

(3) Opcration of relicf valves ~ ' ;
,

.
-

b. The criteria that will be used to determine if the vibration of
the piping system is within acceptable levels, including the ,[i
bases upon uhich these criteria were establiched. As a minimum, -

*-
,

the acceptable vibratory e.:plitude or displaccment (beyond the ;g,;y

restraint limits) determined to be critical as a result of -a~.a.-' ^ 'analyses and/or previous experience should be established for
the piping systems identi.fied above. During the tests, these ,43
systems should be observca by the piping designer to determine 5FSr

'

if the vibrations are uithin acceptable icvels. Where the "1''

vibrations cannot be checked by observation or the arca is :

inaccessible, an instruner ted program as outlined in 2 below to
,,should be conducted. p&

c .- If vibration.is noted boyand the acceptable levels set b'y the
criteria of b. above, citner corrective restraints should bc

,

designed and installed, ct an instrumented test program as a

described in 2 belou shocid be conducted. If during the test, s .f,"
the piping systems restra nts arc damaged, corrective restraints .

should ha ire.ta)1ed and 2ther non-instrumented tect shculd be " 0 '.+.
performed to deternine t;. a the vibrations have been reduced to

_

an acceptable level. ,

' !' e:
nu:

a:q(* Additional guidance for the seld tion'of'such transients is provided in f

the "AEC Cuide for Planning of In:cial Startup Programs" December 7, 1970. " '"

.
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2. Instrumentcb'c.st Procran - An acceptable p ram sho.uld provide tha $.* '

,

following: ' 9.: _
7

,

;

a. Same as in 1.a above. Include instrumentation types and their M-
location which vill be used for measurc= cat of vibration responses. .u.;-

id W
. 72|b. The test acceptance criteria (e.g., acceptable vibration amplitude),

the permissible acceptance deviations, and the bases upon which O,~ d
..,

these criteria were established to determine the adequacy of the bei-

design. i$d. . , , .
.. .

.w3
c. If vibration is noted beyond the acceptable levels set by the siE2

, ' ('Mcriteria of b. above, corrective restraints should be designed

and installed. If durin;; the test, the piping systems restraints #d,
are damaged, correctite restraints should be installed and anotner wrp?Mgg
test should be perforced to determine that the vibrations have been MM
reduced to an acceptable leve.l. i,l*@-
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