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NRC RE3;;N I I
.

CfjES-'ICN! CM M'.*AC_. SYiTEMS
*

,r

NRC tested 4 bolts which were 3/3 inch A307Question 1: The

The ASTM hard.2ss :equirement is betweenGrade A.

121 and 241 Brinell. C.e =f the 4 helts tested

had a ha:dne:s of 257 3::.na'.1. The chemical analisis'

/ The M?.::'s lab could not cende:t el:ngatio., was OK.
What d:esor tensile tests en a 3/3 inch belt.

the 287 3rinell hardness =ean?

With increasing hard.ess yield and fracture strength
St.L Response:

*ne: eased hard-increases and ds; iLity dec:sases.
ness is advantagacus frer. a strength point of ' ties.

.

Increased hs=dness also de:: eases ductility et tha '
bolt material. Howevar, as no inpact 1: ads are

expected on '7AC ducr.'c:k, this decreased ductill ty5

does not af fect the sadaty cf the bolts.
,

increased hard.ess is beneficial.Hence,*

Atta*ched is a lis: Of stresses en the holts.
,

i

obtained by censervative 2.nalysis et :Ypital 3'TA0
.

ductwork centai. Ing ::=p:nants (da=pers, :sgis er*,-

grills, ete.), ,

.

.

.

_-

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

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



,

I

*

Attachment 2. ..
'

S ARGENT S Lt.*NCY 1-

7,

CN SIN C C R $
c-coe

(:)
-

(~ Summary of findings fcr A307 toits used in iWAC 0u0:. C:.panien

flange analysia.

Note: 1) The analysis was conse:tatively based on hi has:
duct and duct comp:nent veights.

.

2) Analysis was based cr. 3,'E inch belts.

3) Yield stress for A307 is =inir.u 36000 psi.

Service Leve' : I.er3en:yBuilding - Reactor 1 and 2 . ,

g :

s

Duct Si:e Calculated Stress Due: Size Calculated
(W X H inches) (ksi) (W X H inches 5::ess '%si! 1

i

10 X 6 S.0 30 X 14 7.544

10 X 6 10.0 30 X 20 3.323

12 X 8 9.6 32 X 2C 4.633

12 X 10 10.7 36 X 30 9.92
12 X 12 9.6 40 X 20 9.102

14 X 10 10.6 40 X 36 7.995

16 X 16 10.33 42 X 18 7.S3;

le X S 9.76 42 X 36 5.95

O 18 X 12 9.35 48 X 16 9.76

18 X 14 8.94 43 X 32 5.002

18 X 18 3.92 60 X 40 2.624

24 X 24 10.05 72 X 60 5.054 1

24 X 18 8.99 96 X 40 6.44*

24 X 20 7.13
26 x 12 8.16

|
26 X 14 9.194'

26 X 20 9.963 i

28 X 14 9.512
23 X 20 9.061
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Service Level: Envorge..c-jr Building - Auxiliary

Calc 0*ated StressDcet Site
(ksil(W X H inches)
10.41410 X 6 10.91 -.

18 X 8 6.8120 X 6 10.5412 X 16 10.9.1
r 12 X 20 10.62i 12 X 30

6.5714 X 40 9.3118 X 4 4 S.5720 X 16 9.59412 X 36 8.4136 X 18 10.6226 X 20 8.5724 X 54 8.8243 X 36 7.7530 X 22 9.2330 X 38 7.7122 X 18 9.5122B X 700 3.5472 X 72

9.840 0 89.2370 p
,
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r se:vice Le:a1: T.:c gen:yBuilding - C:n: sine. ant
Calculated StressDuct Size

IrSil(W X H inches)
.

8.1612 X 24 8.132 X 10 8.36430 X 32
9.27
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Question 2: what are SiL's design f ac ::s fer ec: par.ic ..

p flar.ges and stiffer.e:s?
flanges and stiffeners?

Set een conpanicn flanges and d.:ct sheet retal,S&L Responses

the sheet metal is the weake :er.be r .

StLifene:s are not 1:ad cs::yir.g x.e.::ers.-

I They are installed to pre.ent warping of the

duct sheet =etal. O.e stiffe.e:s are installed

to industry practice. .
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Was A500 structural tubi .g ever added to F/AC Spac?

Question 3:

A500 tubing was ap;;cved 'er use by Field ChangaSsL Response:

Request (FCR) 34,307. It vill seen be incc:;:::tted

into the HVAC Spac.
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RISVL75 C7 D.O* I .U: ALT!*!

,.

Te st'e 5* e-:*5 5TAsn:* Systa=
***fth: ! Cal:clated .07.iSar:ple F.aterial Re=oved System -

Kunber Ty;e Frez Coe;cnent { _C S P lir. # ''10 . '6..

531 A36 7I Ranger 0.19 0.035 0.003 0.68 -

2 A527 VC Duct 0.07 C 027 0.005 0.38 N/A N 'A

3 A36 VC Sanger 0.13 0.033 C.006 0.53 65 55

(
4 A575 VC Stiffser 0.18 0.030 0.009 0.49 N/A N/A

55
5 A36 YE Esager 0.23 0.033 C.01: 0.68 -

556 A36 VI Hanger 0.21 0.026 C.006 0.63 -

7 A327 VZ Dust 0.07 0.031 0.006 0.35 N/A N/A

8 A575 VI stiffner 0.16 0.036 0.018 0.56 N/A '/A

9 A36 VC Eacger 0.13 0.039 C.006 0.75 59 5?

53[] 10 A36 VC Es=ger 0.21 0.03: C.001 0.36 -

0.033
1

35 |311 A36 vc Hanger 0.20 0.0;1 0.027 C.!S -

!

12 A527 VI Duct 0.06 0.019 0.005 0.41 N/A N/A
0.013

5613 A36 VI Esnger 0.19 0.035 0.011 0.62 -

<

(

la A36 VI Basser 0.16 0.035 0.006 0.65 65 35

3513 A36 VX Eanger C.13 0.035 0.002 0.34 -

,

( 16 A36 VE Eanger 0.19 0. 0:.6 0.023 0.73 65 55
,

55 j17 A36 VI Er.nger 0. * 9 0.03: 0.005* 0.61 -

18 A575 TI C:=;acie: 0.22 0.021 3.017 0.3B N/A F: A

T12nge 2.052

19 A575 C Eanger 0.20 0.025 0.007 0.50 N/A NA ,

I

s

sa:7 e -1 whier.*ns''1:111* All ASU. A575 Sa=eles ars specified :: he Grads 1C:20, ex:e?:

I

t
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RE31*175 C7 S.W'I A'. A* YSIS

O
<

'"c 'iie St e-t ^ - F F'ASTM * Sys:en
Sr.cple Maeerial Remved 5yseen **+1th: 1 Calcula:e MM
Nnber Tyra Tec: Compose.c 3 C S ? .W. i F.in . P.ir. .

20 A527 7D Due 0.05 0.025 0.008 0.35 N/A 5/A
0.02.

21 A575 VD compario: 0.23 0.226 0.005 0.52 5/A N/A
Tiange

53/ 1 A36 C Hanger 0.19 C.025 0.008 0.50 -

23 A36 VD Banger 0.19 0.336 0.009 0.66 64 58

21. AS75 VD Stiffne: 0.20 0.026 0.00S 0.61 N/A N/A
0.19

25 A36 VT Hanger 0.20 0. 0 '. 2 0.009 0. 6 /. 58-

26 A575 VY 5ciff=a: 0.23 0.021 0.003 0.61 N/A N/A

SS27 A36 7Y Ha=ger 0.17 0.Or 0.007 0.56 -

0.L8

O2s i573 vT seitt < 0.21 0.029 0.00s 0.58 ><i s/A

5529 A36 VY Hanger 0.15 0.01.S 0.035 0.72 -

80.035

3530 A36 VT Hanger 0.21 0.030 0.009 0.72 -

31 1527 VD Duct 0.03 0.02 0.006 0.I.: N/A N/A

32 A327 VD Due: 0.05 0.32 0.009 0.30 N/A N/A

33 A527 VD Duct 0.0f 0.02 0.006 0.43 N/A N/A

( A527 VT D.=: 0.06 0.03 0.007 0.2S N/A N/A'

.

33 A527 ?! Due 0.05 0.02 0.007' 0,25 N/A |i/ A

36 A36 VT Eacger 0.17 0.C' O.005 0.71 66 35

0.15

.

' e Crada M* ;;0, e:: a;: sa:;1e 4; .t.1:P vas F.* 015.\ 4A11 AS"Di A575 Sa ;1es are 4 ecified :: :

!

O

.
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RISULTS CT SA.912 AS.C.TSTS
.s

[ '4 t bit
t Q t. b e= 6 bP

( /

Tar.zi * !: m z e . FS LA3T2t* System
Sampi Material Reenved Syste: '.lai ght : Calcula:ad #2 ?.

Nc 5 'l 71:e Tret Cetec::st:c I C S ? Mn f Xin. Mi . .
__

.

37 A527 VX Duct 0.09 0.03 c.001 0.33 N/A N/A
.

0. ',3 0.011 0.69 143 60
38 A307 VX Bolt -

0.009 C.39 97** f6**
39 A563 vX Not C.054 - .

( $
} 40 A575 VX Hanger G.21 c.03 0.013 0.65 N/A LA j

Q.62
%

i 41 A315 52 Stiffne: 0.16 0.03 0.010 0. l.2 N/A N/A

%.
42 A575 VC Hange; 0.19 0.04 0.01! C.41 N/A .:! A*

y
5/Af'.,43 M75 VC Stiffuer C.19 0.0a 0.01: C.30 N/A >

4
i 44 A575 VC Companion 0.13 0.03 0.016 0.45 N/A 'i./ A

Flange 0.12,

g ,

.

- * 45 A527 VC Due: 0.0' C.' 5 0.009 0.3 NiA Fe A*e

O& Q.04

( [' 46 A527 VC Compacien 0.14 0.04 0.015 C.62 N/A N/A
I

Fla=ge C.03,

ga
ra
I"47 A327 VE Duct 0.09 0.02 0.006 0.a0 N/A N/A
J

'

AS A327 VC Duce 0.07 0.03 'O.011 0.33 N/A N/Aa"

.

4') A575 VC Ces;:anic: 0.11 0.03 0.017 C.45 N/A N/A

71ange

50 A575 VC Cecgacien C.12 0.03 0.017 0.16 N/A N. .s :
7 !
( F1sege

,

7- 600.0: 0,:2151 M07 VI Bol: ,--

$2 A563 VX Nut C 04 0.03 0.016 0 37 !?** :2==

!

aAll AS'"!d. A575 sa=ples are specified to be 0:ade M1020, ex:e;: sa=ple 41 whi:h .as L'' C3.

**P:cef load scrass.
.

e
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ASTM * System Tr.sile 5:re ge., KS
*'e i g h t I Calc latai AS2Sar:ple Nterial Re: moved Systa= -

,

E-r.b e r Type Tres Cc cenent i C 5 P M5 8 Min, M < -. .

102 60c.00 0.01;53 4307 VI 3elt - .

S4 A563 TI & c. c.09 0,00 0.009 c.50 a *= sa==

'

S6 600.02 0.03155 A307 VR Bolt - -

f

56 A563 va nc 0.1; 0.01 C.026 0.34 107-- sg..

,

,

i
i,

i

OO
,
'

t

t
(

l

.

\-

*All ASW. A575 Sa=ples are specif'ed :: b e C.ra: a 'd.;.'; ; , e c:sp: sa: is C whie.was Y.1'.'.I.

**?:cef Icad stress,

i
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