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7)Attention: Office of Nuclear Reactor Regulation N -

[@
Division of Licensing b[
Robert A. Clark D

/['
Opc-ating Reactors Emnch No. 3

References: si q
k(a) License No. DPR-36 ' Docket 50-309) p

''Ch'1E(b) USNRC letter from Robe _t.W. Reid, DOR to R. H. Groce,
SE#3

'

dated November 29, 1978 3 0 pgb 'j7(c) YAEC letter to USNRC, dated December 29, 1978 i?,j %
(d) USNRC letter to MYAPC, dated October 22, 1980 ,,ry ''80s
(e) USNRC letter to MYAPC, dated September 17, 1979 gMYAPC letter to USNRC, UMY 79-126, dated November 8,1979@ Q(f)

(g) MYAPC letter to USNRC, WMY 79-144, dated December 10, 1979 4
(h) MAYPC letter ta USNRC, "MY 79-146, dated Decei..er 12, 1979
(1) MYAPC letter to USNRC, WMY 80-78, dated May 16 1980

Enclosures:

(A) Valve Performance Calculations and Conclusions from .-llis-Chalmers Company
(B) Valve Seismic Calculations and Conclusions from Allis-Chalmers Company
(C) Resultant Of f-Site Doses from A LOCA During ON-Line Containment Purge a

Maine Yankee

Subject: Unlimited Containment Purging During Normal Plant Operation

Dear Sir:

Reference (b) requested that the Maine Yankee Atomic Power Company commit to
(1) cease all containment purge during operation and to propose an amendment
relative to that commitment, or (2) provide justification for the continued
practice of pyrging during operation whether limited, or unlimited. A

flo3V
Reference (c) was provided in response to thrt request and reflected our
position that unlimited purging could be j i,tified for the Maine Yankee Plant. 3

Pending the completion of the long-term review to justify unlimited purging, //
Maine Yankee committed to limiting containment purge to 90 hours per year when
not in a cold shutdown or refueling mode as stated in Re'erences (c) and (h).
This section was found acceptable by the NRC in Reference (d).

81100 t'.)282 810501
PDR Al'OCK 05000309
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The intent of this submittal is to provide the NRC with the necest ry
information to justify unlimited purge. Much of the requ! red information for
this justification has already been submitted to the Commission by Maine
Yankee in References (c), (f), (g), (h) and (1).

The following information coupled with the information alrrady submitted
should complete che Maine Yankee justification for unlimited containment purge:

Opero'oility et Containment Purge and Ver.t Valves

Reference (b) indicated that purging during normal operation may be permitted
if the containment purge isolation valies are capable of closing against the
dynamic forces of a design basis loss-cf-coolant accident. Reference (e) from
the NRC provided guidelines for valve operability when closing against the
dynamic forces of a design basis loss-of-coolant accident. This evaluation
was perfo med on the 42 inch containment purge valves at Maine Yankee by
Allis-Ch aers, the valve manufacturer. The results of this evaluation are

'provi sed .1 Enclosure (A).

The original purchase requirements for the 42 inch containment purge valves
required that the valves close in approximately 1.5 reconds from the full open
position. It should be noted as specified in Reference (h), Maine Yankee will
continue to restrict valve opening to 50 open (90 being full open).
During a design basis accident, the containment pressure will reach the
containment isolation set point of 5 psig in approximately 0.5 seconds.
Therefore, assuming 0.1 seconda for instrument re spons e , the containment purge
valves should be closed in r.pproximately 2.1 seconds at a respective
containment pressure of approximately 15 psig.

In summary, the results of the evaluation performed by Allis-Chalmers show
that the 42 inch containment purge valves are structually adequate to s'ose
against the dynamic loads of the design basis accident in 2.1 seconds. Ju
addition, the results show that the valves can also close against a
hypothetical pressure drop across each valve of up to 27 psi, and maintain a
design safety factor of 2 on all valve parts and valve operator. At an even
greater hypothetical pressure drop of 60 psi across each valve the combined
shear stress on the valve shaf t would increase to 14,928 psi. The shear yield
for the shaft material is approximately 18,000 psi. Realizing that the 14,928
psi is a maximum stress that occurs only at one point on the outside diameter
of the shaft, it is Allis-Chalmer's position that even at this hypothetical
pressure, the valve would close and structural integrity will be maintained.
Note, maxiihm containment pressure during a postulated design basis accident
is apprximately 55 psig.

The guideline provided for valve operability in Reference (c) also specified
that siesmfc oadings be addressed. The following was the origina] seismic
requiremer.ts for these valves:

1. The equipment shall be designed within allowable working stresses
for. all normal loads, plus an earthquake load corresponding to a
horizontally applied average acceleration of .09 g and a vertical pf
.06 g, both acting simultaneously.
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2. The equipment shall also be designed to withstand, utthout loss of-

structural integrity or function, all normal loads plus an
earthquake load corresponding to a horizontally applied average
acceleration of .12 g and a vertical or .08 g, both acting
simultaneously.

Since these seismic requirements did not specify frequency, Maine Yankee
requested Allis-Chalmers to re-evaluate the seismic integrity of the valves
atJ operators at 2.9 g's based on the appropriate amplified response spectrum

for Maine Yankee. The seismic evaluation and conclusions from Allis-Chalmers
are providsd in Enclosure (B).

In summary, the stresses calculated for the internal valve parts an1 oper-tor
mounting components were found acceptable.

Radiological Analysis

A radiological analysis was performed to determine the incremental dose
associated with a loss-of-coolant accident occuring during a period of o t-line
purging. Several break sizes were analyzed, and in all cases the total
calculated accident doses are within the 10 CFR100 guideline values. The
details and results regarding this analysis are provided in Enclosure (C).

Because of the complexities that arise when considering the analysis of
various break sizes, break locations and the associated impact of .on-line
purging, Maine Yankee proposes to . install an additional containment purge
isolation signal which would close the purge valvea on a pre-set low
pressurizer pressure signal. This signal, which wf11 be set at approximi telyt

2200 psig, would be anticipatory to a safety injection actuation signal ard
would reduce the effects of small and intermediate breaks.

The proposed 2200 psig trip for the purge valves will be designed in
accordance with IE criteria for safety grade instrument systems. In addition
to the 2200 psig trip, a high pressurizer pressure trip for the purge valver
will also be installed. The set point for this high pressure trip will be

| below the set point pressure for the pressurizer safety valves. Installation
of these trips will be contingent upon the Commission approving Maine Yankee's
request for unlimited purge. Upon approval, on-line' purge will be limited to
90 hours until the installation of these additional purge valve trips have

i been completed. During either' heat-up or cool down of the primary system,

| these two addition purge valve trips may be Inqually by passed. The design of
'

this manual by pass will not affect the othe. purge valve trips previously
identified in the References.

|

; Additional conservatism is included in the doses resulting from a LOCA while

[ on-line purging, since the releases calculated from.the containment did not
; take into account the fact that the purge valves 'are limited to 500 open
'

(90 bring full open) and the throttling action created during valve

i closure. The calculation was done assuming a continuous 42 inch diameter
opening from the containment to atmosphere throughout the specified time
period.

k-



- , -

.

~

U.S. Nuclear Regulatory Commission May 1, 1981.
.

-

Attention: Robart A. Clark Page 4_

,

Misc ellaneous

An error has been found in the response to question 2C.on Page 3 of
P afe renc e (g) . The response stated that the transition from piping to
ductwork occurred outside the room containing the purge exhaust valves. The
transition f rom pipe to circular ductwork occurs approximately one foot from
the outer exhaust purge valve. The stuctural integrity and supporting of the
short section of 12 gauge circular weld duct within the valve area has been

reviewed and we have concluded that the information given in the response
regarding this area is still correct even though it is classified as circular
weld duct and not pipe.

In the area where the welded circular duct exists the purge valve enclose
j through the concre.3 roof slab, there is approximately a 2 inch clearance

between the duct and the circular hole through the slab. To better seal off
this area, the clearance will be ; educed by the installation of an apron
around the duct where it exits the slab.

!

It has also been found that a supply air occt to the auxiliary feeductee pump
room is routed through the enclosure containing the containment purge exhaust
filter and fan. Seismic failure of the purge duct in this area of enclosure '

could result in damage to this supply duct. This problem will be addressed
and necessary changes made (if necessary) as part of our effarts related to IE
Bulletin 79-01B.

Based on the enclosed information, Maine Yankee concludes that the practice of
purging during operation is justified and that it should not be limited to 90
hours per year. Purging during operation will not be done on a routine basis
and emphasis will continue to be placed on operating the containment in a.

passive mode as much as possible and on limiting all purging and v ating times
'

to as low as reasonably achievable.

Until further notice from the Commission, Maine Yankea will continue to limit
purging during operation to 90 hours per year,

i

<

Very truly yours,

MAINE YANKEE ATOMIC POWER COMPANY

Robert H. Groce
Senior Engineer - Licensieg

RHG/jlb

t
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._ . _ . .. . ./fsswe _ ..S.sa r Esr
- . . . - . . . . . .-. . . . . . . . . .

9000 '" mox. f'or fype Je9' .sfain/es.s sfet-/=

.._ _ . .. ..:.lf ARorox.. = 5%3 P''S /* den : _. _ _ _ _ _ _. _ ,

. _ _ . ...._____ ...._ .._ .... ._ . _. _ .__ _ . . ._.._. __.. _ . . . . . _ . ._._ _ ..

9000 !.9% t9 (SW.1) + 2. 57 I .. .. .. _-. _... . . _ . - _ . . . . - .
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ENCLOSURE (0)

%

ALUS-CHALMERS
. BO X M-93 * YOR K, PE N NSY LV ANI A 17405/717 848 1126

(
YORK PL ANT
V ALVE DIVISION

i

!

January 28, 1981

Yankee Atomic Electric Cu.
1671 Worcester Road
Framingham, M ss 01701

ATTENTION: Bob Benson
,

Gentlemen,

In accordance with Yankee Atomic P.O. # 28191, Allis Chalmers
has submitted a static Seismic Analysis VER 0218 which
verifies the ability of the equipment to withstand 2.9 g*s
applied simultaneously in three directions. Internal valve
items. and operator mounting components have been analyzed
to verify acceptable stro's levels during a seismic event
and the first mode natural frequency of the extended structure.

has been analyzed and found to be in e . cess of 33 hz, therefore'

the equipment is rigid.
{

In addition, Allis-Chalmers previously supplied performance
calculations for the subject Containment Isolation Valve.
These calculations evaluate the unctional capability of
the valve during a LOCA event. Based upon the criteria for
Containment Pressure Ramp supplied to Allis-Chalmers by
Yankee Atomic, our analysis saows that the subject valves
will function and further that valve structural integrity
will be maintained. Refer to our report and performance
calculations sent to you in Feb. and March 1980.

Therefore the requirement for seismic qualification and
functional qualification during LOCA have been seperately
sau sfied.

Sincerely (

G. Andzu is

GA/pmm
3/pmm/5259

5 (

A L Li$ . C H A L M E R S CORPOR A TION

i
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ENCLOSURE (B)

. ,'

ALLIS-CHALMERS CORPORATION
VAWE DIVISION, YORK, PA

VE n 07J_B
Page t of 128

Seistric Analysis
for a

42" Containment Purge Valve
for'

-

Maine Yankee Atomic Power

Customer Purchase Orcer i 28191
All3s-Chalmers Order # 43381

!
A-C Manufacturing No.: 7644,7

Tag # P.O. 28191,

'

.

t

em
e

4

Prepared By: k.dr_ A

Cheded By: [4 h /
,

Approved By: h h 9 80
'
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The calculations for the valve and the mounting of the
operators are cased on the general practice of the Valve
Industry and AWWA Specification C504 for butterfly valves,
or the requirements of ASME Section III and ANSI B16.34
where applicable. The valve disc, shafts, body, mounting
bracket, pin ~s, bolts and bracket welding have all been

-

reviewed.

'i'he design stresses are within the maximum allowable stresses"

given in ASME Code Section III. The valve, the mounted
operator and bolting meet code requirements.

. Calculations shown are for valves with 75 ' psi design
pressure at a temperature of 2RS *F.

i

| Seismic factors:

G. E Cl horAzontal one direction two orthogonal
Eirections

G. Z.C7 vertical
.

I West - >The valve is oriented ir. a VERT. pipeline with the axis
c.ASE of the valve shaft FCO E and the operator the valvt.

Disc stresses and deflections are based upon weight, siesmic
factors and pressure. Shaft bearing and end cover stress
calculatione used disc loads, shaft weights, pressure
and/or operating torques.

Body features exceeded requirements. Weights and center of
gravities for the mounting bracket and operator are used
in the calculation for the bolting and for the critical
section in the mounting bracket.

Reference is made to:

1. " Formulas for Stress and Strain" by R. J. Roark,
Table 26 Case 8b. #+# Et* PCM

2. " Design of Welded Structures" by Omer W. Blodgett,
*

Sections 2.10 and 7.o

3. " Vibration Theory and Application" by Williain T.
(, Thomas, Page 7..

<

3 /d ic/4 4 nr . . . . .
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ALLIS-CHALMERS CORPORATION YORK PLANT, YORK, PA
. .

. .

By Li d R. Da te ll-13-80 Subject Seismic Calculation Sheet No 3 of 28Chkd bypp/3 Da te N-/7-To 9 2.*- 75 u)C. BFV Job No..

.
~

1. DISC STRESS & DEFLECTION:- Disc is calculated as a simple beam with maximu:
bending stress being on a plane thru the center perpendicular to the shaft
centerline. Actual stress strain tests indicate the weakest section being
in the center of the disc. Triangle loading is us2d to simulate a round
disc, since the load is increasing towards the center and results in a
higher bending load than using a uniform load. Cantilever bending
calculation (90* to loading shown) has not been shown, since past
experience has proven this stress to be insignificant.

I'\. 'IS .-

_ | &~12 -

-

! # DATUM }-
.__

3- 7 g .ss
> -

I

K = 2.'f 8 l.57 t f g,25*

*
.

A.25 3.58 9 I, s'r

I t_-

h s ''
l*

S -- -

3 - @
- '. -

9, g
,.

-
. ,

.

hCi= DISC

3.00 - Ib.7G=
_

_

SectioE
2No. | A Y AY Io d Ad ID

~

1 I6,en . 44' | 7.25 | 1.06 z.ot ' 48.5W 69./o
9 27.06 l. S 7 4 2. Q 4.25 0.'l I i22.H l 2 6.64 |
3 3L50 3 58 | 19.93 29.7 8 1.1 O l eto.5ef | 7o .32:.

b !2.00 4.25 Sl.CC IS OO la] |S7.59 | 5.3. 59 .4-

Total { 3'l.03 220.66 | |220. )5
2I = 44/O. 3 IN4=ID T

A = Area of section (sq. in) ;

Y = Distance from datum to centroid of section (in)
Y = Distance from datum to neutral axis of disc (in)i
I = Moment of inertia of "A" section about its centroido

3SECT , bh SECT, M
7 !7o 142 12 0 3 36

*e 4 .

d = Distance from neutral axis of disc to centroid of section
I = M ment of inertia of section about neutral a:cis of discD

2In = Io + Ad g
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By H.c.B. __Date ;M3-Eo Subject S.rsMic CALcutA riorJS Sheet No. 4 of d
Chkd. byggDate /N7-fo 42 ' ~75 W R RFV __ Job No._

.

.

T r*1.2 PRESSURE LOAD ON DISC (W.) -

'

W1 = Pressure x disc area
| 2. 2 9. l+ w'W1= 75 m ,e

\ "1 " 92,186 m. # -

' 1
'

.

~ L N 56 -

(O. D. ofdisc)
.

'

1.3 BENDING MOMEMT (M )y ,

= (92 f 86} (39.66)L@M1= ~ '
607 $3 #v. css .l =

j
6 6 .

.

1.4 BENDING STRESS (S ) -

y

1=Y = M 81d *[3.M = SM A*
S

IT W. 3 ' .

.

My = bending moment
C = distance from neutral axis to outermost fiber f.7'7

#fN0'3IT = moment of inertia of disc = 2ID
.

.

1.5 DEFLECTION FROM PRESSURE (Y )p

(95;386) (39iS6b .CC72 INY = __l m=p
(60) (50 x10f)($/Oi3)60 EIT

* W1 = pressure load -

L = 0.D. of disc*

modulus of eleasiticy (in tension) so - st' a 'E =

IT = moment of inertia of disc

1 Ref from R. J. Roark, Table III, Case il7

>
- _ [

i
,

. ,

.

4 'dir:/6 019
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,
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i
'

,1. 5 CONCENTRATED LOAD ON DISC DUE TO SEIS'1IC SHOCK (N )2

W2 = Wt. of disc x seismic factor
W2 = IOf.O x 2.9-g g
W2" 3079[

L = 39 56 - J,-
.

( 0.D. of disc. ) --

1.7 BENDING MOMENT (M )2 *
-

*
(3074d ( 39.56) . So,402@ ti2= = .

't
.

1.8 BENDING STRESS (S )2

"2 = (sc ec2 )( s.77) 2/go es (S2- =
T- wo. a

M2 = bending moment
.- '

".

C = distance from neutral axis to outermost fiber 1 77.

IT = moment of inertia of disc = 2ID #'6 8#

1.9 DEFLECTION FROu SEISMIC LOAD (Y )gg

* 2 'f = liro74)(39,56)3
'

IL .' ,coogoinyS.
T (go, g9sy (449,3) . .

,

_

TOTAL DISC STRESS (S3)

S3=S1+S2: 52dk M O
~

-

S." D' '

3
.

TOTAL DISC DEFLECTION (Y ) ~T

** # # 72 + 'YT*YP+YS
YT= 0075

,

FACTOR OF SAFETY (Fs)
2OSMax. All wable Stress f().OOO "

FS= Disc Stress
,

'
4TE TTEEg

srs A% am Sy,u 32,000 es , bee it,ccn's
,

h Ref. from R. J. Roark. Table III, Case ill

.

.: / a ,- /118 5
_
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1.10 Shear stress in disc due to shaft loading (call = ) |.

t-

N > > l ~0 |

{t i- .-

d' s,
..y

.; } i .[ f.... I
.

i i ( ('

L a |
- --

L
~

=,-
.

d = 2. 88 . . . .

s- L = s. 50 .

1 = 3. 6 11 *

12 " 3'00 *

Assume the shaft will shear out of the disc along plane "a-b".-

The plane of least resistance will be in the direction of the
least distance 1 or 1 *

' '
7 2

i,

For Pressure load *N ji
1

N *12,166 IM) N'=i=asp = ,_ ,

41L et (.2,00)(s.5d)
t

For Seismic load . Ws.

osg = A = 30~74 kb.b N'=

41L 34 3,g)

Combined shear stress as = osp + osg = 12.B 7 4 96.6 = 1% S,b
.

1 .11 Bearing Stress in shaft bore
(call = 32,ooO PS' )

Pressure loading W i

/ obp =. %/ = C] 2,18G = 2 9 C9 ,9 Psii

k 2d ' z(2.88)(s. 5) -s

,

4/djc/1311

l
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*1.'11 Continued

Seismic Loading W ~

2

7I#l307 "obg =.W "-

2 '

2(2. 8B)(5.50)
2d L

,
g[3aca.s

1.12 Bearing Stress on Disc _Due to Disc Pins [ wry g
,

- (call = 34CCO rsi ) !.

T ,= Torque

T = 50, 4 66 '""
ob = T where r = avg. distance from

to the E ofshaft { bearing area.2rndpl
the pin

ob = 80,486 n = number of pins loaded
2flo3 Por dp = avg. pin diameter

ab = 2Q.75XzQo3)@.62) : 1 = total lengtih of pin..

bearing on the disc.
* . ;

2,0 PIN: Shear Stress
W PINS (osall = 50,000 m ) T = Torque

r.TR.55T.7YPE O
2 (BOABB) = 39 7 33 p.slas = 2T =

j
audpen 3 {g

3.0 SHAFT: Shear Stress

Pressure Load = W from paragraph 1.11*

Seismic Load = W, from paragraph 1.11
W +Ht. for Horiz6ntal Shaft add weight of Disc.

2

Total Sbcar Stress

s" 1+N2 + 16T 9MO l@98U
4

- s=

a (4,9) g(g)(2.2A 2nd3

.

Ts 15/119 ml:

!

l

.__ 5/pmm/ 1231
~
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4.0 Bearing Stress og T3 oby $ 44 R' SoR.E {
t

Using "y & "W frcm 3.0
2. eG e 4,7f

,

o b = 1 1 W s.
Ab = Bearing Area = GD x length

2Ab
?

'$ if 8'd m__
ob = 9Z,l%-+ 3074 =

. 2. (r 88 v 475)
5.0 Tensile Stress in End cover bolts

.

S, = } = +180 ;cpjkpst
-

- ,

10bo 76
P = pressurc x(.640) area +sei'smicfactorx|[wt.

'- 4 .

of disc -t. wr. oF S H4fis
~

t Z,9P = 75 A 2'2. % 2
lF v en.T1c M _

A= .7854 (D - .9743)2 =

A = . 7 2 54t (| - . 'T .640 -.-

( .M 5 AJM 8c't. N Sot.Ts < 4
'

,

-

T : /d ..
. !/AL VE 5 "P'(.

- S HA .= T

f--THR USTp~ i CcLLAR. ~
/

f s. *

/~aRlyG

|
~

7-

| | | .r.

5.39- %
I

il t' 4 r. af

~ < -
.

W

} .

-- . . . . .

. _ elmsf8

.



_ _ _ _ _ _ _

_

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

ALLIS-CHAL.'IERS MFG . CO. YORK PLAM':', ?O?X, PA.6 -*.

| By y .~- : -9 Date Subject _

___
_ Sheet No. 9 ofg

1 Chkd. byjgyDate ll-n-To
* Job No. ;

- 1
.
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H
L

h,o End Cover Stresses

(Reference: Formulas for Stress & Strain
R.-J. Roark Table 26 Case 8b)

'

d' - B &DI*JG STRESC

3We (1+V) in 2b +S,a =
~ b {2wt' -

sceso) r (,,s) A,zy g ) S s 5 =

3_

z. m (l.5 7 L 2 67
-

,

t

"
.2444 R:st

Where t = thickness of end cover = l.50 .

l~

'
b = shortest side of rectangular end cover = %50

''

S = dimension factor = ,Z38
~ ''

3 , ,

YoPforpressureloads+seismicfact)rx
2W=n

F
-I (wt of vane & shafts) = 'Tr (2,6 7)2 75 + 240!38 m go t.ss:

so6o +78 s IG8
k V = Poisson ratio = .3

[o = the equivalent radius of contact for a load -l

concbntrated on a very small area and is given .

by To =.] 1.6 To +t'l 2

=[oif '[o)0.St
'

- 0.$75t if fo<0.St and fo l

2.c,7 6 . >. s %
-

=

d~ c $Gsuo/MG STAf$S
2: LONG.EST S tb d d R & c T w i> L M GWD covfvt,* Re W IN

.
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7.0 Body

i.1 Body Walls

. Actual minimum wall thickness for the body flow

.
* passage is .75 in, wall thickness for
the flow passage, shaft penetration, bolt holes,
e,tc . are all in accordance with ANSI B16.34-1977
Steel valves.

-
2.1 Pipe loads

The moment of inertia, section modulus, and
torsional resistance of the valve body is many
times greater than the connecting pipe.

.

.

.

.

.

.

<

.

b .

.

.
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8.0 E,ntended Portions d oN T/^mE D
(Tteference drawing for weight and
combined C.G. of operator and mounting bracket) -

..

**
.

8.1 Torsional Loads
.

(
'

To = [85. 488 [LE[
~~

8.1.1 Operating Torque,

l .9 52 T 'I'

f g: 2,

8.1.2 Induced seismic torque . gq

8.1.2.1 Horizontal valve shaft"
. . . Cr = $6fSMac FA<JoRs

.

SU6ScR.PT V:vewneM.*

* , g.7. j g 7, ,

H2 Host ivoJrA L
,

s NorJ OP:s v r NG TbRG vE
. (g (rg*.= W l'b nsc FAatytS

LuT. s ' LUE1G!tT*

Vcfit .S'r.asts y
I V/ .

'

'
' f . \

1

.-

* X V
e

.

* (A!T* & WYY.Y..- - -. .. ,
,

QUf L.o A p W C. AT D /Fff4Er 7 3 Ec7* tout

A 7'_|q - A" 7~9={4.(<360q,8Lf).4 _F(2.])(T@)+ 3(.,O_, .73, 528 7 w . 2 s
_ _

4/djc/8662
,_

. ' )(.n 788) + vei'9.m 64,54 8 '" "35j 7 . ,g g -.. 7y , (4,1 x 768 x 17.N) $r*
..

. . . . . . .

;
l'

*

[(2.9)(995) '"
/

-

p r- c.c' r = (.n.I 1 9 s < 29.3 8 _ .
r
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8.1.2.2 Vertice1 Valve Shaft . . .. .__|... , - - .

#

Tg = GH.WT X2+Y2
-

'l~OK:*tJG L o a o rsic. AT D / f."6 R E ssT S&cTrostS,
.

' 17. .~. . A ..- A. . *. T. g .= . %.T_ y'sy.* -/
*

. . . . . . . . . . . . .

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

-
I.

w L L -

Ar c c '' Ta = &gw X 1 - -

.

0
.__

8.1.3 Total Tor.-sional Load f,_ open gs w,. To u ve.
''Th '= @D '00@ IM l.2T.T = o + Tg = eA

.

.
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8.2 Toppling Moments and Bending Moment in Bracket
.

~. 8.2.1 Horizontal Valve Shaft . . . . .. .,

At "A" "A"
,

73v) + fwt of operator [ (Z"A-A") =
Mv (M -x)'

-
-

go,550 gwLSS$3(0 ' 2.9) 9 (ECO)
' x ~l,50 :

Mh (y-y) = (Ghwt)(X) = (4{,|,{ggo}(,78) (1 5/ m L95
.,

..' ,

= (4, |} ( 360)[2.84) h]9 2._g, LES
'

. Mh (x-x) = . (Gh (Y)'
,.

.At "B-B"

Mv (x-x) LJGv)+wtofoper.& brkt Z "B-B"
'' ((968DMt (788))~ 6.m = i g, et / tss.

Mh (y-y) =Gh(x)(idr):
~

(q.1)(ci,44) 7 88 . 30,?9 9 /*'E.

= Gh(y)(tut):(4. l)(17,rg)(79g,) : 55, 5 57 e @''

Mh (x-x)
.

.

At "C-C"

Tv)+(wt. of oper. & brkt 2c-c' ''

Mv(x-x) Ge

[(19sXz.9) + (97s-)] 8.co : 3i,cs I w. css
Gh(x)[Wt): ,

''# '8#
Mh(y-y) .=

(4.()(9. 44)( 996)- 38,5 Ws

Gh (y)(fv7):Mh (x-x) =

' (R i)(24,38)C995 '' H)" ' ^' ' #
ye ,g

L -

. - -
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.-8.3.1 BOLTS: Shear stress for section A-M
'

T = total torque in lb (8.1.3)- 6 5 776 * '87j

GH 4.1 r = radius to bolts from centroid n.

-N = number of bolts
@ 29 -D = bolt diameter in.

n = threads per inci~
(D-1.3)2A = area of bolt in2= .7854

n

A ,7854 (.75' 8 3)z.- g. S 0 2. #
.

'

For Horizontal Shaft (8.1.2.1)
-

_ , - -

Seismic Load L =)TG wt. +wt. ) 2,(gH" **

g y

f 2.ct x 3p 43bOf+ @,l v %Df *L5 * .

!

.

T = T ' 85 776 w . c.s5o i

Shear stress per belt = direct + torsional
L + To =

g 3 ,

NA NrA

zos2 a g71 : SclI 5 es,
8C.soz) g 7mjc.so2) .

( -

; 5)'pmm/8626
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For Vertical Shaft

- Seismic Load L G wt. (8.1.2.2)=

S H -
.

Shear stress per bolt = direct + torsional

~ '
*

S s + =*

NA NrA

s
:

.

.

.

$

.

L -
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g,{,"[, Tens 11e Load on Critical Bolt
~~

Bot.r5,. TfusiLe STRESS FoR SEcTtoM-

Section A-A -

.

For each toppling moment the critical bolt is that
bolt most distant from the point or line about which
the adapter would pivot if free to move.

From the previous calculations moments about X-X and y-y
are treated separately. Where there are two moments
about ei.ther x-x or y-y they are combined in the analysis. .~.

1. Load due to moments about x-x
(The critical bolt is marked No. |4 2. on the sketch of
the section)

LTl " "(X-X) 't where M gx_x).= Sum of all moments
Nd+Nd3+...Ud2

about x-x = lif, 7Z'2.2 '

y1 2 nn

dk = Distance from pivot point : /'/. Y7
to most distant bolt.

I ,,, = g.??2 lM.#/'d "ECO,8 tm>=

( 2(l 534 5.32%o.6B '%f = aumber of bolts per row
~

T
sZn

d = Distance from pivot point'ton
each row of bolts

2. Load due to moments about y-y on bolt No. 3 '9

' ' " ' '"IY-YI" #I5I
'

_
L.I'2 " "(Hy')~ dk

Nd{+Ndj+Nd d ~ Iq ' f 72 n k

'L.I'2"I'5#(#Y'47) 23,5 us=

2(1,53 + 5.1$+\0 *l'i.4b"

.

C-

,
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3. Now take the critical bolt due to moments about x-x
and find the load on that bolt due to y-y moments,

f
d where d = Distance from adapterLT3 * M(y-y)

pivot to critical bolt
2Ndf+Ndj+...Nd f "Ud

2 nn
. . in .1 = .in.* -

The total load on bolt No. is

. . -. . }

g qp Itc4L 'r4 * L ~ '"
*

T1 T3

MAFT OMLY 4. The load on bole No. due to x-x mIaments is

L "
T5 *(x-x)

Ndf+Nd$***"Itd2 n,

The total load on bolt No. is

T6 " T2 + bT5 1 s.L = =

-
.

5. Therefore the critical bolt is No. . -
'
i

P

6. Tensile Stress on Critical Bolt .

300,8 + 23.5 9~7/ psio =L = =
T T

.334.
. A

where A= .7854 (d .9743)
n.

.

A= .7854 (.~6 .9743) .

A= .339 in

1.4.
[RITic.4L. Sol T

= sys+ g )i
-

-

- 59 35 a41.z s

Mnx. suc+n ~ GQ> Sp -

n

$ $.5 -- 4 ERISMkx. TEN $tL6 .: 6~7 t,t
- T( 2.

--_
1 2.2-

,

6440 P.si- -

5/per/70008 7
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_8.3.1 BOLTS: Shear stress for 'section C-C
T = total t que in lb (8.1. 3) : 214578
r = radius to bolts f rom centroid in. t7,0N

D = bolt diameter M.'t
-

N = number of bolts

g *n = threads per inch ,

lillS~OM A = area of bolt g2 = .7854 (D-1.3)*
n

A- 785M CI.I2s .la ~6,. 9.t 3
'

A .7 2. 6 on '

For' Horizontal Shaft ( 8 .1. 2 .1 )
Seismic Load L ={{G wt.+wt.)2+(GH"yr g

t

Q- aq#15-tCf95[fhI"N .

~

.

he 'Od M }T = T, = 21% E7819.LES 7

Shear stress per bolt = direct + torsional

"S S = 5(,n , g8*L + T

}{ a .926 (q)(7)(,728)N^ N'^

.

'

Ts = 12 SE8 es,
J .

,

L -
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Tiins1Te Load on Critical Bolt Section

For each toppling moment the critical bolt is that
bolt most distant from the point or line about wr.ich
the adapter would pivot if free to move.

From the previous calculations moments about X-X and y-y
are treated separately. Mhere there are two moments
about either x-x or y-y they are combined in the analysis. -

1. Load due to moments about x-x
(The critical bolt is marked No. l+2. on the sketch of
the acetion)

! L * U(x-x)dk where t1(x-x).= Sum of all momentsTl

N d +;g d 3 + . . . ti d2 about x-x = BQ*E 2in.lt.12
y 2 nn,

dk = Distance from pivot point T I2'N''"-
to most distant bolt.

q =fl3Q502)02MV) #77f tas-

L -

2.( W % 12. % N = nu ber f b lts per row-

n

Distance from pivot point'tod =
n

each row of bolts

2.' Load due to moments about y-y on bolt No. I'3~

*

M(y-y)= 38 6l0 m L.lT .LT2 = fi gy y-)" dl
- - -

j

2 d =/2.N/tJNdf+Ndj+Nd2 n
~

LT2 = a65/o xl2.94 ./40 % .
'

=

2(I.06 *+12 Pf 9

.

.

h
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3. Now take the critical bolt due to noments about x-x
and find the load on that bolt due to y-y moments,

f
d where d = Distance 'ron adapterLT3 " M(y-y)

piv t t critical bolt
2Nd{+Ndj ...N UU

2 nn in .1 = in.-

.

The total load on bolt No, is
.

lbs.LT4 = L +L = =
Tl T3 -

Foev nw:Ate

duehox-xmomentsis~

SHNFT e4C/ 4. The load on bolt No.

L "

T5 '(X-x)
-

2N d'+N dq+...N d
11 2 nn.-

The total load on bolt No. is

L * = = s.
T6 T2 TS

.

.

5. Therefore the critical bolt is.No. ..

'

6. Tensile Stress on Critical Bolt .

o =L = 9 7 76 * / 4 0 #/ 7829 psi=
T T .DO

. A

where A = .7854 (d .9743) .

n
2

A= .7854 (1125 - .9743) .

2 6
' A= . W O. in

1. 4.
(RITIc.4L SoLT

=(12;558[ \ 13 l54.m
s W ~ (4M4y, j:::.

4 _

t

[S+I' _-A7 2,5s8'+
-

MkX W GiL6 = f C Yf T +
*

7
T -

/ 2.
z.M 2.-

l'7;639 PS /:

5/pnn/7i,00:17
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8.6 B' racket Section 3- O
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Minimum I is determined.for the critical section
. .

'
~ A = N'W## AM

~ ~

HenwT of W M's .
- IT= p,t e o,: Av

W19Ats+ger . 532.8g,4 h:2I:|066J/:

+;- %. - y ,''

.f = TOTAL. B W67 = l3.% la .

- m-

.:..

_

be .1098 bbC 1' 'N
*

IS * I'w e,eca

8.6.1 Point farthest from the neutral axis

k For horizontal shaft:
I s 7 b #2' ,g e 7* : 90.0=W xGvxZbhxCa.

|0% -
^

IT
a) Tensile (flexural) .

C = f arthest dist'ance from neutral axis - 7eO'"
*. = weight of operator + bracket to "B-B" . 768

b) Tensile (direct) cTb = tut"xGn-

A
A = section area

.

j & x Ms\ * 2 5\ PSITTb'
13.%-

- .
,

c) Stress (tot) cT " UTA + UTB

g7: 9o,o ' 231 s 321 Psi
.

.

f

f3/djc/2322
i
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f
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For Vertical Shaft: .

a) Tensile (flexural)" aTa =UTxGnxZbbxc - ._ s.

IT
~

.

-
.

e

b) ' Tensile (direct) atb "*T CV* WIX"

.A-
.

- .

* , .,-

.

c) Stress (Tot) cT " UTA + cTB
-.

C-
- .

.

e .

e h

.

.

4

0

.

.

e

.
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S . 6. 2- Point of highest torsional stress in bracket section .
*

-.
- ,.

..

a) Shear Stress '(Torsonal) ,._

(Reference: Blodgett, Dcsign of Welded Structures
Section 2.10,)-

Torsional Resistance factor "R" for the section*

is the sum of the individual factors for each
.

ele. ment of the section R1+R +R +. . .Rn*.

2 3g ,

,

t For the'section sketched the value of "R" is -

-

calculated below.*

.;

Element d b b/d S R*

kE'I 1

1_ z.67 ,25 , 120 ti.57
2 .75 2.lo G .520 .%
3 g. 66 ___,15 2320 f. //~/
4 ~ 26.5 _

(. . Total g 34 _; 2, R r" '/4 -

.-

Es.09 62(d t9.J*
erov // . The shear stress

-
-

6 6-@
usa = Tt for open sections where T = torque in~

.tR'~ inch lbs.Ib6M b"2 *

@* /N. "'" I' (6503(I'75) - | / |9: - t = Thickness of ,75.

- - the thickest
plate

.

JMo36 C.7d MN psi=osa =
jz (direct)4* ' d ' b) Shear stress

''

GP2.9 For horizontal shaft: OSb " *CV
A-

Ear, >A: 2.815
99E (29) pcjg,. A s 6. %a. s -

6 99
.

For vertical shaft: OSb "kEXGH p.

L
3/djc/6702-

. . . - - -

0
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. Q (,.*l, ,. (orlikivE5 ,,
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'^c) Stress (Toti c =osa + Osb.3

plCj + R N 5' Zj b & tSL. ~.n.

-

t
i
I

d) ~ - Combine shear and tensile stresses
+ Us +UtOT max "

2 4
.

Z3N Bl., Zlbf s. + ,3 z i 'Q'r - 32.l~ .

:e n --

-
t

Factor of safety = c allowablee
U

PL, STL T max.

ASTM-A 51(2 ca4o
-

. U 1,!.
| 5,000 s: - e= .

.
b t v m :15,oO o ps, 23 %

.
.

.
,

.

.

. .-

tiote : Plate weldments are designed to provir" equivalent
area, section med :lus , and trength in the weld and base

:
rne ta l . The allowable stres's has been limited to a level ',

appropri a te for a weld.'.ent.

- .
||

.

.

f
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1.

Natural-Frequency at "B-B" .

e

f = l___ _ 3gEI Y 1** "r"- nd 1

B-B)3 i2x W(B
<

'g = Acct:1: '-ion of gravity * 32'E I
*

E = 11odulus of elasticity 33 dlD N
. .

.. (y-y) ) IX ,. |g
. .. .

Iy= IIcment of inertia (Lesser of I or I
(x-x)

W = Nt. of oper. 6. adapter beyond "B-B'" s '/ 88 m, |
;

E = Distance frora "B-B" to c.g. b W-
B-B

,, _. , j ,

f=L .3x3?i2.(3o tOdb%d fo76= V" i

'r86 ( fo ') |
^ '

.

$
,

p

.

e.s e

-
!

^

l

i

1

.

w

l

:
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i RESULTANT OFF-SITE DOSES FROM A LOCA
| DURING ON-LINE CONTAINMENT PURGE AT MAINE YANKEE

| BACKGROUND INFORMATION

Radiation detectors in the containment and in the primary vent stack sample
gaseous and particulate activitity continuously. These detectors are designed

l to secure on-line purge on high gaseous activity in either the containment or
the primary vent stack.

All on-line purge flow (?3,000 CFM) is routed through a filter oank consisting
of prefilters, HEPA filters, and a deep bed charcoal filter, The charcoal
filter consists of a one-inch guard bed of ac*1vated charcoal followed by a
four-inch bed of activated Lepregnated charcoal.

Thsse features would serve to greatly reduce the off-site doses in the event
of a LOOA occurring during a period of on-line purging; however, no credit has
been taken in the analyses presented for either the on-line purge filter or
automatic purge isolation on high radiation.

Several radiological t.blyses were performed covering the full spectrum of
^

break sizes. The restits are summarized below for each break size analyzed.

DESIGN BASIS LOCA WITH ON-LINE PURGE

The design basis accident with on-line purge was analyzed using conservative
values for purge valve closure time and primary coolant concentrations. With
the 42-inch diameter purge and supply valves open and with the purge fans
running, the pressure rise following the DBA would reach the containment
isolation setpoint of 5 psig in approximately 0 5 seconds. The purge valves
are designed to close in approximately 1 5 seconds after (9ceiving the
containment isolation signal. A value of 2.1 seconds was used for the time
period from the onset of the DBA to the time at which the purge valves are
closed. The quantity of steam and air mixture which will be expelled from the
containment under DBA conditions before the purge valves are secured was
calculated to be 1600 LBM of air and 1040 LBM of water.

The source term consi(arrd in the ar.alysis is the primary coolant activity at
1% failed fuel with a pne-existing Iodine spike of 60 uCi/ gram dose equivalent
iodine 131. The value of 60 uCi/ gram dose equivalent iodine is the Technical
Specification limit for periods not to exceed 48 hours. (The long-term
operating limit for dose equivalent I-131 is 1 uci/ gram.)

Using these assumptions, the additional contribution to the thyroid and whole
body gamma two-hcur exclusion area boundary doses are 25 Rem and 0.01 Rem
respectively. Tne DBA LOCA doses (without on-line purge considerationsi are
178 Rc;t thyroid and 4.7 Rem whole body gamma. The total two-hour exclusion
area boundary doses for the DBA Ocuurring during a period of on-line purging
would therefore be 203 Rem thryroid and 4.71 Rem whole body gamma.

_ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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SMALL BREAK LOCA WITH ON-LINE PURGE
-

An analysis was performed on the Irrgest line-break which would noi Iactuateanal for minimum letdown (60 gpm). It is assumed that after twenty minutes,
th operator will manually secure the on-line purge valves, thus ti'rminating
th release. The primary coolant c,oncentrations were set at their,1% failed
fu . values, with a pre-existing Iodine spike tf 60 uCi/ gram dose equivalent
I-131. The additional thyroid and whole body gamma doses for the small break,
due to the on-line purge operation, are 3 53 Rem and 0.0015 Rem respectively.|

!
) INTEMEDIATE BPEAK LOCAL WITH ON-LINE PURGE

The iritermediate break analysis assumed the largest break which would not
result in containment isolation on high pressure. In determining this break
size, the in-containment pressure response was analyzed with the purge lines
open and the purge fans ' running. Under these conditions, the largest break
size which woul" not give a containment isolation on high containment pressure
(5 psig) was calculated to the 0.1 ft . A treak of this magnitude would2

depressurize the primary coolant system to the safety injection setpoint in
approximately 25 seconds.

Because of the complexities that arise when considering the analysis of
various break sizes, break locations and the associated impact of on-line
purging, Maine Yankee proposes to install an additional containment purge
isolation si nal which would close the purge valves on a pre-set lowE

pressurizer pressure signal. This signal, which will be set at approximatelyi

I 2200 psig, would be anticipatory to a safety injection actuation signal and
sould reduce the effects of small and intermedi=te breaks.
Analysis of the 0.1 ft2 break size shows that the primary Jaolant pressure
would drop below a 2200 psig purge line isolation setpoint in less than 1

A value of 2.6 seconds was used for the time interval from the 0.1 ft2cec.
break until the on-line purge valves are closed by the proposed low pressure
signal. During the 2.6 second interval between the lire break and the purge
valve closure, approximately 879 gallons of primary coolant would be released
into the containment atmosphere. This quantity represents about 1% of the

; cetive primary coolant. During the 2.6 second time interval, approximately 80
lbm of steam is expelled from the containment via the open purge valves.
Using conservative assumptions for primary coolant conenetrations (1% failed
fuel and a pre-existing Iodine spike of 60 uCi/ml), the additional LOCA dose2from a 0.1 ft briak during on-line purge operations has been calculated to
be 1.57 E-01 Rem thyroid and 7.18 E-05 Res whole body gamma.

2

The gadiological analysis of various LOCA conditions occurring during periods
of on-line purging has shown that with the incorporation of the low . pressure
triptsignal described, the limiting conditions for offsite doses is |the large
break' DBA LOCA. Further, it has been shown that the offsite doses rhsulting
from a large break LOCA with on-line purge would be well within the aiedts set
forth its 10CFRlOO.

3
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