ATO””C pUW[ﬁ camPA”y b 1671 WORCESTER ROAD

ENGINEERING OFFICE FRAMINGHAM, MASSACHUSETTS 01700
617-872-8100

May 1, 1981
FMY - 81-68
2.0.2.1

United States ruclear Regulatory Commission
Washington, D.C. 20555

Attention: Office of Nuclear Reactor Regulation
Division of Licensing
Robert A. Clark
Opevating Reactors Riinch No. 3

References:
(a) License No. DPR-3r ‘Docket 50-309) c
(b} USNRC letter from Robe t W. Reid, DOR to R. H. Groce, [ ~ SHE

dated November 29, 1978 7 e 30 i5g
(c) YAEC letter to USNRC, dated December 29, 1978 120 T v, ~

(d) USNRC letter to MYAPC, dated October 22, 1980 “ N‘n%

(e) USNRC letter to MYAPC, dated September 17, 1979 W .i;

(f) MYAPC letter to USNRC, UMY 79-126, dated November 8, 1979 AN
Rlji=

(g) MYAPC letter to USNRC, WMY 79-144, dated De~ember 10, 1979
(h) MAYPC letter t~ USNRC, "MY 79-146, dated Deve..er 12, 1979
(i) MYAPC letter to USNRC, WMY 80-78, dated Mey 16 1980

Enclosures:

(A) Valve Performance Calculations and Conclusions from .1lis~Chalmers Company

(B) Valve Seismic Calculations and Conclusions from Allis-"halmers Compan:

(C) Resultant Off-Site Doses from A LOCA During ON-Line Contzinment Purge a.
Maine Yankee

Subject: Unlimited Containment Purging During Normal Plant Operation
Dear Gir:

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 purging during operation whether limited, or unlimited.

Hozy
Referenre (c) was provided in response to th-t request and reflected our
position that unlimited purging could be ji,tified for the Maine Yankee Plant.

b
Pending the completion of the long-term review to justify unlimited purging, //4;
Maine Yankee committed to limiting containment purge to 90 hours per year when
not in ~ cold shutdown or refueling mode as stated in Re”“erences (c) and (h).
Th's section was found acceptable by the NRC in Reference (d).
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The intent of this submittal is to provide the NRC with the necesr ry
information to justify unlimited purge. Much of the required information for
this justification has already been submitted to the Commis:zion by Maine
Yankee in References (c), (f), (g), (h) and (i).

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

Operavility ~t Containment Purge and Vert Valves

Referenc: (b) indicated that purging dv:ing 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 irch containment purge valves at Maine Yankee by
Allis=Ch’ ners, the valve manufacturer. The results of this evaluation are
prov? ea .\ Enclosure (A).

Te original purchase requirements for the 42 inch containment purge valves
required that the valves close in apnroximatei:y 1.5 c2conds from the full open
position. It should be noted as specified in Reference (h), Maine Yankee will
continue to restrict valve opering 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 seconde for instrument response, the containment purge
valves should be closed in rspproximateiy 2.1 seconds at a respective
containment pressure of app:oximately i5 psig.

In summary, the results of the evaluation performed by Allis-Chalmers show
that the 42 inch containment purge valves are structually adequate to ."'nse
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 shaft 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 structvral integrity will be maintiined.
Note, maxitnm containment pressure during a postulated design basis accident
is apprximatelv 55 psig.

The guideline provided for valve operability in Reference (c) also specified
that siesm’c oadings be addressed. The following was the original sec.smic
requirements for these valves:

1. The equipment shall be designed within allowable working stresses
for all normal :oads, plus an earthquake load corresponding to a

horizontally applied average acceleration of .09 g and a vertical pf
.06 g, bo’h acting simulianeously.
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2. The equipment shall also be designed to withstand, without loss of
structural integrity or function, all normal locads plus an
earthquake load corresponding to a horizontally applied average
acceleration of .12 g and 2 vertical ot .08 g, both acting
simultaneously.

Since these seismic requirements did not spec.fy frequency, Maine Yankee
rerquested Allis-Chalmers to re-evaluate the seismic integrity of the valves
a~d 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 provided in Enclosure (B).

In summary, the stresses calculated for the internal valve parts ari operator
mounting components were found acceptable.

Radiological Analysis

A radiological analysis was performed to determine the incremental dose
associated with a loss-of-coolant acc.dent occuring during a period of or-line
purging. Several break sizes were analyzed, and in all cases the total
calculated accideat doses are within the 10 CFR100 guideline v2lues. 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 ancd the associated impact of on-line
purging, Maine Yankee proposes to install an additional containment purge
isolation signal which would close the purge valves on a pre-set low
pressurizer pressure signal. This signal, which w’11 be set at approxim-:tely
2200 psig, would be anticipatory to a safety injection actuation signal ar~’
would reduce the effects of small and intermediate breaks.

The proposed 2200 psig trip for the purge valves will be designed in
accordance with 1lE criteria for safety grade instrument systems. 1In addition
to the 2200 psig trip, a high pressurizer pressure trip for the purge valve-
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 Cummission approving Maine Yankee's
request for unlimited purge. Upon approval, on-line purge will be iimited to
90 hours until the installation of these additional purge valve trips have
been completed. During either heat-up or cool down of the primary system,
these twe addition purge valve (rips may be 1.:1wally by-passed. The design of
this manual by-pass will not affect the othe »o>urge 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 contaimment did not
take into account the fact that the purge valves are limited to 50° open
(90° bring full open) and the throctling action created during valve
closure. The calculation was done assuming a continuous 42 inch diamecer
opening from the containment to atwosphere throughout the specified time
period.
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Miscellaneous

An error has been found ‘n the respornse to question 2C on Page 3 of

":ference (g). The respunse stated that the transition from piping to
ductwork occurred outside the room containing the purge exhaust valves. The
transition from pipe to circular ductwork occurs approximately one foct from
the outer exhaust purge valve. The stuctural integrity and supporting of the
short section of 12 gauge circular weld duct within the valve ares has been
reviewed and we have concluded that the informatiorn 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
through the concre:.: 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 .zduced by the installation of an apron
around the duct where it exits the slab.

It has also been found that & :upply air cict to the auxiliary feedwute. 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 e/ ,rts 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 t¢ be placed on operating the containment in a
passive mode as much as possibie and on limiting ail purging and vzuting times
to as low as reasonably achievable.

Jntil further notice from the Commission, Maine Yankee will continue to limit
purging during operation to 90 hours per year.

Very truly yours,

MAINE YANKEE ATOMIC POWER COMPANY

Robert H. Groce’/<:‘1rb,~
Senior Engineer - Licensirg

RHG/ j1b
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ordance with Yank:e Atomic P.O. # 28191, Allis-Chalmers
submitted a static Seismic Analysis VER 0218 which
he ability of the equipment to withstand 2.9 g
simultaneously in three directions. Internal valve
eraton
eptable stre: 3 levels during a se.smic event
t mode natural frequency of t‘he extended structure
analyzed and found to be in e c238 of 33 hz, therefor«
' 18 rigid,

4 r

mount ng components have been analyzed

ion, Allis-Chalmers previously supplied performance
itions for the subject Containment Isolation Valve.
alculations evaluate the +inctional capability of
during a LOCA event. Based upon the criteria for
\t Pressure Ramp supplied to Allis-Chalmers by
omic, our analysis s.aows that the subject valves
tion and further that valve structural integrity
maintained. Refer to our report and performance
1lations sent to you in Feb. and HMarch 1980

[herefore equirement for seismic qualification and

X
functional qualification during LOCA have been seperately

saiv.-%1ed.
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ALLIS-CHALMERS CORPORATION YORK PLANT, YORK, PA

ByHC B Date)l13-8o Subject__ Seismic Caiculation Sheet No % . of 28
Chikl byAgdy Date j/-y7-fo 42"- 75 We.  BFV ____ Job No
i. DISC STRESS & DEFLECTION:=- Disc is calculated as a simple beam with maximc

bending stress being on a plane thru the center perpendiculaer to the sha‘fs
centerline. Actual stress strain tests indicate the weakest section beirg
in the center of the disc. Triangle loading is us2d to simulate a round
disc, since the load is increasin, 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.

o Ay —
. | 18.72 &
\ —DATUM } '
& \ .
§—H ) 88 |
i -
=2.48 LS7 t ( 3.25
K 425 2,58 ) ¢ @ 37 ’
P ES
L 69 ‘,-:.” / T
0" @ : e
& oF Dise ' "
et 3,00 i 675 -
Sectio f ' 5 '
NO. A Y AY  Io a ! adc | Ip

1 16 47 44 1325 | 1.0b | 204 | 68.54(¢9. 0
2206 | 1.S7 |424fr 1423 | 0491 |22.41 |ze6e4 |
1]

33.50 | 3.58 (119493 |28 | .10 |490.54 i 32
4 11200 | 425 [5lco | 1600 | 1,97 |37.59 (53 59
Total | 33,02 220.b6 | | \ |zz0.\S

21, = 440,35 1l = I,

Area of section (sqg. in)
Distance from datum to centroid of section (in)
Distance from datum to neutral axis of disc (in)
Moment of inertia of "A" section about its centroid
SECT _ bh3 SECT  bh>
= — I = S i—
o le2 12 e 3 16
am o .

Distance from neutra! axis of disc to cenzroid of section
D Moment of inertia of section abtout neutral axis of disc

In = Iy ¢ Ag?

e =

- G
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ALLIS-CHALMERS MFG. CO. YORK PLANT, YORK, PA.

By H<.B

Date ;-13-Bo Subject_Seismic CALCULA TIONS

Sheet No. <4 ofZ8

Chkd. bvggkDate J-/7-Fo

42"- 75 WR

BEFV Job lNo.

1.2 PRESSURT LOAD OM DISC (W.)

Rk
L-L-so.‘.se -J

(C6.D. of disc)

1.3 BENDING MOMENT (Ml)

@Hl'

arr®
wl = Pressure x disc area
Wl- 78 r2 x aZLQJ4M'

s qzﬂBé LBS ot

"_'g: = (qz,186) (32.56) = 607,83 w.us,

6
1.4 BEMNDINCG STRESS (Sl)
I (¢07813) < (3.77) = 5204 i
g 440.3

M, = bending moment

C" = distance from neutral axis to outermost fiber 3.77
Ip = moment of inertia of disc = 2I_ 440,3

DEFLECTION FROM PRESSURE (Yp)

0072 1N

it s

» 3 - s
y, = ML = (@2,184) (39.56) -
60 EIr  (40) (30 »i0%)(#40.3)
: W, = pressure load

L = 0.D. of disc
E = moduluz of eleasiticy (in tension)
I, = moment of inertia of disc

1 Ref from R. J.

2’490 /6018

Roark, Table III, Case 317

P!

e ——— ——
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By Mc. B Date)-13-5 Subject Szismc CALCULATIONS Sheet Mo. S of 78
Chkd. byggsatey-/7-4> 42-2S WR _ BFV. Job No.

.
-

1.5 CONCENTRATED LOAD ON DISC DUZ TO SEISMIC SEOCK (Wz)

l wz = Wt. o‘f disc x seismic factor
. Wy = 1040 29
£ _j‘ Wy = 3674
L_ L‘ﬂ's6 '
(QD.OdeL) ' .
1.7 BENDING MOMENT (Mz) :
w
@ M = 2= _(3074) (39.56) - . 30402
“4
1.8 BENDING STRESS (Sj) ‘
n.C
s, = 1= = (30402)(3.77) - 260 Fs!
T 940.2 ,

" . M, = bending moment ‘
distance from neutral axis to outermost fiber 3577
It = moment of inertia of disc = 21, 44384

(o]
n

1.9 DEFLECTION FRO. SEICMIC LOAD (Yg)
‘- U, - opCm ) < coosow
48 (o 10%) (440.3)
TOTAL DISC STRESS (S3)
Sy = 8] + 5, : 5204t260
¢ sy = 5464 »s

TOTAL DISC DEFLECTION (YT)

‘ 0003
Yp = yp + ¥Yg . 0072 %

Ir= o075

FACTOR OF SAFETY (Fg)

= Max. Allowable Stress _ (£ 000 - 2.93
7

Fg :
7€ SveEl Disc Stress 5444

M- ASIL 6260 SYIELD » 321000 PS " Ssms*_\'_')‘ ”’-,ng'

©® Ref. from R. J. Roark. Table III, Case §1l

$/25n /1185




- e i 8 B -

. - -.‘-u-‘

. .

Form Eng. 0161 — CONFIDENTIAL — PROPERTY OF
. ALLIS-CHALMERS CORP.  YORK PLANT, YORK, PA.

- or. H< B  oarell"'380 sumeer S€xMic CALEVIATIONS  eweer we. . 6 00 28
h . ©EMxO avBME vare 120 . AC - 15 R B s OB Nt ieen
1.10 Shear stress in disc due to shaft loading (esl) ® . | )—

!
;
a.
. e—— [
d, = 2.8
L S S.&J
1, = 3,25
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 1l,.
For Pressure load 'W.

gsp = _ W, = 492126 = ‘%q-) i E
WL 4 (3.00)0(559

For Seismic load . Wi
osg = MW= 3074 = 46.6 PSt
al 3.00)( 5.50)

Combined shear stress 0s = 0sSp + 0sg = 1227+ “4b.b = ‘445'6

1.l Bearing 3tress in shaft bore
(call = 32,000Ps )

Pressure loading W,

obp =. Wh = 92186 = 2909 ,9 es
2dsL S r2.88)(5.8) .

——

-

4/djc/1311
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1.11 Continued

Seismic lLoading W

Bearing Stress on Disc Due to Disc Pins
(call = 32,000 esi

T .=
1 =
ob = L4 where r =
2rndpl
ob = _80 480 hs n =
: g [ dp =
e s Es) (ee2) P3P R
2.0 PIN: Shear Stress
PER PINS (0sall = 50,000 ) T -
TR, ssT. TYPe 41k
os = 27T = 2&60,438\ = 3‘})733 PS|
ﬂdpll; an (.803)'2
3.0 SHAFT: ¢hear Stress

Pressure load = W, from paragraph 1.11

1
Seismic Load = W_ from paragraph 1.11

2
obg = W = 3074 = 97ps|
| 2dBL 2(2. 88)(5.3)) &30 cve.
JoPs AR

22,687 LEVER APm

Torgue
Sq‘qffilﬂ-LBS

avg. distance from
shaft.g to the of

the pin bearing area.
number of pins loaded
avg. pin diameter
total length of pin
bearing on the disc.

Torque

Wo+vit. for Horizantal Shaft add weight of Disc.

Total Shcar Stress

0 = W.+W 8)
sT MMy, ger | 95280, 16(8948
2 A PET- &) a (647 m‘
Js . IS)‘HIQ =1 |

S/pmm/ 1231
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av.HC.B _ oareli)3:80 suutgr."éﬁEM‘.@...Q{QL.C.Q.‘;Q:U.Q.’.! ....... RO - . |
oy 2 oare J1-17 -8 “’2_’73‘”2 ..... ~ AR S Jom NO.

@ CHKD

4.0 Bearing Stress o,;, BaD\/. SHAF;F'—B;)"_é-W .

Using "W & "W, frem 3.0

2'66' 4.7;
ob = Wi Wy Ab = Bearing Area = @D x length
Ap \ . . e ek o v e o i A nase = me T . T
ob = 3218+ 3074 = 3487 &,
. z(z,ggvu.'ﬁ)
I 5.0 Tensile Stress in End cover bolts
o . L o E S .
sp=E. By — - 1945 o
P Press;x‘ (‘BQO) et ' s -
- re x area + ismi -y v - "
P =75 %22t | sels-uzc.'ﬂf""c'o“ x(wt. of disc+ wT. of SHaFTS
IF virTie At
A= ,7854 (D - .9743)2 =
- "
A = 7354 ¢ -278)%: o4O "
C N = WunmBer OF BoLTs <4
”L = IO




- 1 s '
Formulas for Stre: & Straair

- s e e - Rx o
R. J. Roark Table 26 Case 8Db)

Q‘b = BeévdINe STRESS

o, = 3Wp (», In 2b™N\+ B,
D 2‘"'*7' — 1
C f-.

(=

n

: \ o po
WP: L [czx’ for pr X
(wt of vane & = 49 8O LB:
1060 ’TE‘

3 '
[o'= the equivalent radius of contact for a load
concentrated on a very small area and is giver
v_ 1 2 2
b‘} =_J 1.6 o+t
\

267 (3/3 2 Slt)

d = BErp/ING STRESS
d z LONEEST Si0€ oF REcTAGULAT END coven, = SO N
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or HC.EB. _ oare!l-13:80 u-uf_c'r_.,—_cf.EEH!.C...QAEQVLA TIONS . swEzr no-_LQ....c’.Z.‘S..._
( T EMKD lvt‘i&‘. DATE 1./,‘17_’.‘,2 ,‘.tZ..:J..S..-.‘.&g.._ .B..F..L,..,...--........_...._.......- JOB NO... e e e
7.0 Body

7.1 Body Walls

Actual minimum wall thickness for the body flow

* passage is TS in. Wall tnickness for
the flow passage, shaft penetration, bolt hcles,
etc. 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.

1/pmm/5433
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= ©EMxD. B oare MAT-Fo . 42 - TS WR, BEW. . e JOBNO. e

. "... esesean s en et e e S—— — —
-

TS0k MARY OF CEATER OF GRAVITIES T
; .
g. 0 -y ‘A,, A':TVAL 663 ‘-; '

C‘G . - LOcATION y
N~ \ .
Cmne- S s A S — - e g S S .00 '——"'/ I

1 . ' ‘

f_ i r €00 _f
=k I :
z—al- - : - -
: " : ! a/:(ﬁ 8"” ; Va //é
L_._.__.._...._._.__.J L-.—-——-L_. 2 e U ' =
5 é'a-l- _" va,s y
iut. —l -
ié..""

Ciperali '
wperater — 78 -2.84 | 250

Cperator v !
Zrackel 75 | 788 | -T44 | 1719
|
i
|
t

B-8"

—— ——

N\

pft/.frf- CICiS' -7.44 24.38

Couplee Bria”
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8.0 E:r-tended Portions CONT/UVFD
(keference drawznq

Ov?ZB

semsecss suve SHEET NO .

.................. JOB NG, PHS— e

" emm et s sy sem—— ..

tor weicnt ana

combined C.G. of operator ané mounting brazket)

8.1 Torsional Loads

( i ls

Nperating Torgue

To = _80, 46K wrBS

8.1.2 Induced seisnic torgue
$.2.2.1 Borizontal valve shaft
1 C—-\‘-w'r + wT
-h.wr gy
—— S
@ i
C | |
1 \

por———— X

T Gar\Jzataat =410
Qv * an
= S€1sriic  FacTors

SURScRrRIPT VY= VERTIC AL
H = Hor12onTAL

'rag Non) OPERATING ToRQUE
GufG = S€EsMic FAcTorg
WwT, = WEGHT
Vc..e c?ﬁa?(’.’

o ,t.ﬁ - (,CH T 7) +(GV wT+ WT)X

ToRQUE LoADine AT DIFFEK('NT SEcT 7005

4/djc /8662

AT H=A"

AT B-8" - (412788 17.19) *EM)U&B) ¢
. i

Ar c-c' 7 =(41«99512438) " [(29)(a35)
3 5 '

To (q,«:(,ofzgq 4[29)’ 60) 3(.0] 78 52

87N 85

268 9.44 « 84,548 W

+qq5) 9.44 = 136,090 L&
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A3 e 285

,eena
.e B e L LTI TR PR P P T L IE T
- —— - — . ——— .S SAE L ean e, - - o es sty

:1.2.2 Verticel! Valve Shaft : A e s T

T 7
Tg = Ga-wr/ x2 + y?
Torg "VE Lonoine AT DIFFEREAT SEcTions,

T, = openaTiNG ToRGUE .
‘T =To + Tg = Tot BO, 488 - LES

$5.3.3 Total Torsional Loac

AT A-A". '/:3_80,_'*58‘*_52_82.5 85;776 INALBS.

Ar B-B8_ 7 =80,488t84.518 » 165,036 vuas,

Ar €-¢" T* _80_/ 488+ 136,090 - 216, 5'75“_/,\/-1?55".
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Toppling Moments and Bending Moment in Bracket

Horizontal Valve Shaft

At "A" - "A"

Mv (: -x) -Evf:v>+(wt of operator)| (Z"A-A") =
[Gco za) + (3¢0)] x .50 = 10,530 W8S

Mhy-y) = (Ghwd)(X) = (4,1 agoX 78) = /ST mess

Mh (x-x) = mmjm = (A.n)(sec?)(z.eﬁ)_=€f_!q2,,~_-ws

At "B-38"
Mv (x-x) -K:va)+ wt of oper. & brktﬂ z "B-B"
' C(758)(2~';\3 * (788)] 6.00 = |3/ 439 /v LBS,

T Mh(y-y) = Gh(x)(wM)=

(419, 44) 788 ~ 80,499 LB

| | _ .
Mh (x-x) = Gh(y){wi)= (4. 1) (17.19){788) = 55, S37 w83

At "C-C"

hv (x-%) @rcv)+(wt. of oper. & brkt_)] Zec-¢

[(39sK2.9) (C’?sﬂ 8.00 : 3) 044 w-LBS
Mh(y-y) = Gh{x)[wt)= : b
(4.1)(a9. 44)(495): 38,510 W'*

Mu (x-x) = Gh (y)\'wr)‘-’

(4 ')(24,38)(‘795\ . 99,458 v 185

-
-

-
- —
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PO o e S T, - ek TYP/C AL MDUNT'/UG- HaLE" Pﬂmkl\f“" N

%

yve.”

e
y)

~

@

5‘ ‘_“'l.ci’i A - A
\ MoUNTING For H3IBC
A  — ] »‘ \e +.\Y\0.
@ Clﬁ"\ Teumn =
== ) R 1 Twc bc‘ .< tﬁc.v' Yyeowd
@ v
r=700 n

——

,o‘&

..—faw

“"‘7 Bolt size = 3-IDuk x 275

as—-A3c1 GEA

o\t Mat'Q =

;_'_:: f

(x>

YIFLD CTEESS* 60,000 =l
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SERC Nl - v T S T_\/ f’(’fﬁ_ _;_t_-;_ouu TING HolE PaT7ERA
LY e ‘ rection _S-C
P
1
('5 1,7 .
\f‘ | O Feur hele rec:'rcn:u‘ar M¢uﬂ+"‘3
\ : Twe E:c‘t‘ r(v Tew
' £ - 1294 "
G l @__l { Belt sSize = 1,125 -BN ¥35016.
ﬁfue?" 30‘:_[ )
=X { _} ' . . < M -
é%\ Bout Met'| = ASTM -A307 &6rA
“‘\ ViELS STrESS = €O, 000 PS5
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$.3.3 BOLTS: Shear stress for section /4'/4

—_ T == —

T = total torque in 1b (8.1.3): B85, 776w 185
Gu - 4.1 = radius to bolts from centroid in.

~§ = number of bolts
2.
Gv* 29 - D = bolt diameter in.
n = threads per inch 2
A = area of bolt in? = ,7854 (D - 1.3)
z
A 7854 (75" ".'5!‘) . 302w?

For Horizontal Shaft (8.1.2.. 3
Seismic Load LS = Gv wt.+wt. ) +(GH wt.)

Ls* Wz.q x 30 +3¢0) + (4.1 «3¢o)" = 2037 85

T = To-.' 85/ 776 1~ - LBS

Shear stress per b-lt = direcc + torsional
. =L + T

s * * .
NA NrA
2037 a4 85-77G 5415 psy

8(.302) ¢ o 77.c0)(.307)

S/pmm/8626
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For Vertical fhaft

Seismic Load Ls = GH wt. (8.1.2.2)
$> Shear stress per bolt = direct + torsional
= L T
. Os S . = -
NA Nra

5/pmm/1099
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237 Bolls: TENSILE STRESS FoR  SECTionN ~
- Tensileé Load on Critical Bolt Section A-A

For each toppling moment the critical bollL 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 morents
about either x-x or y-y they are combined in the analysis.

) I Load due to moments about x-x
(The critical bolt is marked No.|%Z on the sketch of
the section)

Loy = Mix-x)%% where M . _.,.= Sum of all moments

5 5 ; about x-x = 14 722
Nyd 4N, a8+, . .12

d, = Distance from pivot point : /4 ¥#7
to most distant bolt.

L., = 14222 (14.47) - 3008 s
. e . ﬁl#ﬁs)
(\ 2(1.53+ 532068 n = aumber of bolts per row:Z

d_ = Distance from pivot point to
each row of bolts

- Load due to moments about y-y on bolt No. 3 *¥#

Lpa = My-y) & "~~~ Mly-y)= 1151
§1d1?+:¢2d27+nndg 4 = 14,47

Ly, = S/ (l‘f.ltﬂ = 2B us
2(1.53+5.3241068 +14.47)

“. pmm/489183
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_g.s.'z. Gours:! -reus”_e STRESS For SECTION CA-A

. [ Now take the critical bolt due to moments about x-x
and find the load on that bolt due to y-y moments.
=
=M d where d = Distance from adapter
“13 (y-y) - pivot to critical bolt
N d¢+N_dZ+,..N_d found
S S s » in .1 = in.
The total load on bolt Nu. __ is '
- }
HAFT ONLY 4. The load on bolt No. due to x-x moments is
LTS = M(x -2} d = = lb:
r & £ 2
- 1d1+N2d ""ndn
The total load on b»colt Nc. is
Bpg ™ Upg * Dy ® = 1bs.
S. Therefore the critical bolt is YNo. :
6. Tensile Stress on Critical Bolt E
o, =L = 3008+23.8 = 97! psi |
I 334 '
R =
- 2
where A = 7854 (d-.9743)
- . n
2
A= .7854 (75 - ,9743)
10
A= 33 in
8.4 CRiTicAL RolLT T
ol = @~ e 1 T -593S &
Max. sherg ~ G = || G+ = =\|s915 *(iu;,
- o
2 | 2
z - z |77
MAX.TENSnLe,J"-;G;— 6'4 ofr“ _ill_., sa'S-'L;'A
- 6440?.5!

S/orr /700037
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8.3.1 BOLTS: Shear stress for section c-C

total tcirque in 1lb (8.1.3) = 216,578
radius to bolts from centroid in.:=70m
number of bolts 4

bolt diameter in.

»P302Z1 3
nuennnrn

BoLs threads per inch B
11258~ area of bolt in? = .7854 (D - 1.3)’
]
2
& A- 7354(/.:25-%13
G~ 29
A 728 n*
For Horizontal Shaft (8.1.2.1) 3 ‘5‘
b Seismic Load Ls = chv wt.+wt.) +(GH wt.)
A

- <
Ls=\,(aq£‘15 1m5) 4 (4! -975) : §£30 &S

T=T ~Z2lh E78 in-es (se=mon )

Shear stress per bolt = direct + torsional
et TeRaa SRR 216,578

+

NA NrA 4. .728 @7 7228)

Js: |2)558P50

S/pmm/8626
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For each toppling moment the critical belt 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 mcments
about either x-x or y-y they are combined in the analysis.

; 8 Load due to moments about x-x
(The critical bolt is marked No.|%2 on the ske:tch of
the 3secticn)

Lpg = M d where M .= Sum of all moments
T1 (x-x) “x Gl
24y 2 about x-x = 130 SC2 wleg
Nydren,ede.. n a2 20, 3C¢ |
dk = Distance from pivot point =12.94n.

to most distant bolt.

Ko =[rsgsoz)02-9‘f) = 4776 wes
(\ z(s%‘* |2,.qq') N, = nunber of bolts per row

d_. = Distance from pivo: point to

n each rcw of bolts
2. Load due to moments about y-y on bol:t No. ¢%3
Lpy = Meylyy & 7 77 Mly-y)= 28,5]0 (U5,
N Ateinarls
N1d1+dzd2+.\:ndg dk = IZ.a.lfw

" Lp, =350 x|2.94 = 1409 cas
z(!,og's\z.‘i‘!‘)

S/pmm/489183
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3. Now take the ¢ritical bholt duz to moments about x-x
and €ind the loac on that bolt due to v-v moments.
g
Lpy = M, é where 4@ = Distance {rom adapter
’ (YAY) - pivot to critical bolt
N _d¢+N_di+...N d found
1 f 22 - in i » in.

The total load on bolt No. is

For vERTCAL “re = Bpp * Bpy " - -
SHATT oNLY - 4. The load on bolt No. __  due :6 X-X moments is
Log = Migoy) @ = = 1k:
) Nldfe-'zdgn..nndi
The total load on belt No. ;___is
(;~ L = L + L = = 1bs.

T6 T2 75

- Therefore the critical bolt is YNo. .

6. Terisile Stress on Critical Bolt

o=y - 4776 + 1409 = 7829 psi

5 .70
where A = .7854 (d-.g]_:_;)z
A = .7854 (25~ .21_4_;)2
g ¢ A= ,MO 1n2 .
CK;T;;ALsH’i:ﬂLT 6" O‘-f qt =\{\z,558: Z%Zl‘. 13154. 5

e B TENRINE O ™ r+(fd»+ Or- _282.)25%8™ 28

= 17,639 Ps/

S/ /7.9037
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8..5 Bracket Section B"B

Minimum I is determined for the critical section
A= S€cTrens Alm

N ofF INERTIA,
Ip = MoMmMEnT TepeseRer A

— N

' oy
I: % - Tuse I, i+ 3 I, = 21 =loé6ia
§ t E f .CN
A-: = Toral BeackET =336 dn
AREA

z k
- r. r‘—r‘)
Te« 1098 (R -07)- .,?_t;_..-!fﬁ,__k_..,

A Ceee ath
B.8:1 Point farthest from the neutral axis
For horizontal shaft: <
‘ O =wIxGvxZppxC '@-‘Zﬁiﬁ——l 90.0
a - 6 ; .
. Ip 106
a) Tensile (flexural) .

C = farthest distance from neutral axis =70~
wr. = weight of operator + bracket to "B-B" . 788
b) Tensile (direct) opp =WIxGy
: e

A = section area

Tre* _?_?..‘2——-—“'—1'= 23\
: 1396

c) Stress (ToT) gr = Opp + O7p

Grz 90,04 2312 321

3/djc/2322
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For Vertical Shaft:
a) Tensile (flexural)‘ Opa -uﬂkchzhhxc - . . .
Ir
“\SR(. b) Tensile (direct) Oth -hxkcvthg
. . A

c) Stress (Tot) or = OTA + O7p

C 3/djc/4388
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8.6.2 Point of highest torsional etress in bracket section
a) Shear Stress (Torsonal) .l P

(Reference: Blodgett, Desior of Welded Structures
Section 2.10)

Torsional Resistance factor "R" for the section
is the sum of the individual factors for each

For the section sketched the value of "R" is
. calculated below.

# & Element d b b/d B R
5 1. | 267,75 320 | 4.57
| 2 | ,75 2.5 L 220 1
i 3 __.4._21 Q_s.__ ,__!,12.,.__._...-‘ ;3 Z.Q._ ;
| T A ] 26.5 1
( . 3 Total . .36 . - 2R=7Z2 =
“4_) 4 . The shear stress
.0‘18;@_;_._‘_':.) Serer 7 €56
2 0ga = Tt for open sections where T = torque in
43 Steronts | 293 " 2R ) inch lbs. “’5/036"‘
R: _Rd'6 . - 16Soxel . 75) = 1719 ;
S o t = Thickness of: 75
72 : X
» the thickest
plate
O0ga = &59_3_6(.75) = 1719 psi
’ 7
G 4! X b) Shear streséz(direct)
Qi-24
E For horizontal shaft: %sp =wlxGv
Fr A 2,875 A
S A6.99, 0 = 39S zﬁ\ -~ 445,
€.49
F tical shaft: =WTxcH
or vertical sha g9sh : N-""

3/djc/6702
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/) &y 2 [ > Lid - . -
CHKD nvf‘-‘. oate L[/ 8-E5¢ = ‘_*r - ./5 : g E." V: Jom NO
Natural Fre cy at “"B-B" .
BE————
f =1 A 3gEI ., Sycles per secon
2n / i (B s
-5
-
: 832.2. £"'n
g = AcCCe ion of gravity ® < LET
E Modulus of elasticity 5"?&’5‘
- I L
~ . a r - - | o “‘LL‘
Ip= !Moment of irertia (Lesser of I or 1 ) 4 X
(x-x) (v-y)
W = Wt. of oper. & adapter beyond "B-B" 788 .&s




ENCLOSURE (C)

Page 1 of 2

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

All on-line purge flow (23,000 CFM) is routed through a filter vank consisting
of prefilters, HEPA filters, and a deep bed ch2rcoal filter The charcoal
filter consists of a one-inch guard bed of activited charcoal tollowed by a
four~-inch bed of activated impregnated charcoal.

Th2se features would serve to greatly reduce the off-site doses in the event
of a LOCA 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 z .~lyses were performed covering the full spectrum of
oreak sizes. Tue resvLlis are summarized belosw for each break size analyzed.

DESICN BASIS LOCA WITH ON-LINE PURGE

The design basis accident with on-line purge was analyzeu using conservative
values for purge valve closure time and primary coolant concentra’ions. With
the 42-inch diameter purge and supply valves open and with the purge fans
running, the pressure rise following the DBA would reach ti2 containment
isolation setpoint of 5 ps2ig in approximately 0.5 second~ . The purge valves
are designed to close in @rproximately 1.5 seconds after .:ceiving 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 consicer+3 in the aralysis is the primary coolant activity at
1% failed fuel with a ,.r-existing Iodine spike of 60 uCi/gram dose equivalent
iodine 131. The value of 60 uCi/gram dose equivalent iodine is the Te¢chnical
Specification limit for periods not to exceed 48 hours. (The long-term
overating limit for dose equivalent I-131 is 1 uCi/gram.)

Using these assumptions, the additional contribution to the _.hyroid and whole
body gamma two-F .- exclusion area boundary doses are 25 Rem and 0.01 Rem
respectively. T DBA LOCA doses {(without on-line purge considerations, are
178 Re+ ~hyroid and 4.7 Rem whole body gamma. The total two-hour exclusion
area boundary doses for the DBA »yrring during a period of o¢n-line purging
would therefore be 203 Rem thryroid and 4.71 Rem whcole body gamma.
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SMALL BREAK LOCA WITH ON-LINE PURGE

An analysis was performed on the ‘rrgest line-break which would not actuate an
alapm for minimum lstdown (60 gpm.. It is assumed that after twenfy minutes,
the operator will manually secure the on-line purge valves, thus términating
therrelease. The primary coolant concentrations were sat at their 1% failed
fué& values, with a pre-existing Iodine spike :* 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 operaticn, are 3.53 Rem and 0.0015 Rem respectively.

INTEMEDIATE BPEAK LOCAL WITH ON-LINE PURGE

The iriermediate break analysis assumed the largest break which would not
réesult in containment isolation on high pressure. In determining this break
size, the in-contalinment pressure response was analyzed with the purge lines
open and the purge fans running. Under these conditions, the largest break
size which wou™ ' not give a containment isolation on high containment pressure
(5 psig) was calculated to the 0.1 ft2. A treak of this magniiide would
depressurize the primary coolant system to the safety injectiocrn setpoint in
approximately 25 seconds.

Because of the complexities that arise when ns rir the analysis of
7 y
various break sizes, break locations and the associ d impact of on-line
Maine Yankee proposes to install 1 addition containment purge
signal which would close the rge ves on re-set low
1. This sign hich wi approx

v
e1y
S

4

mat
would be anticipatory to a safety i 1 & : n signal an
T

the effects of small and

Analysis of the 0.1 y 2ak size shows that the imary :~olant pressur
would drop below 200 psi irge lin ion setpoint a less than 1
N : b 2
sec. A value of 2.6 seconds or the pe interval *rom the 0.1 ft¢
break until the or-line purg lose Y the proposed low pressure
signal Quring the 2.6 secon Lween - L break and the purge
valve closur proxi tely 879 113 (o i y ¢ . would be released
‘ 1% of the
approximately 80
a the open purge valves.
ncnetrations (1% failed

1 LOCA dos:




