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The Secretary of the Commission June 8, 1978

U.S. Nuclear Regulatory Cor: mission
Attention Docketing and Service Section
Washington, D.C. 20555

Gentlemen:

We are pleased to submit our comments on the attached six

pages of text on Regulatory Guide 1.124 " Service Limits and Loading

Combinanons for Class 1 Linear-Type Component Supports, Revision 1

Jcnuary 1978."

Stone & Webster Engineering Corporation appreciates this

opportunity to contribute to the improvement of Regulatory Guide 1.124.

Very truly yours,

CCD f

' :nd. .Q fJ.Q' " * " ' * "-+S. 3. Jacobs
Chief Licensing Engineer
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Regulatorf- Guide 1.124 providos :little.. guidance concerning what specific .
.

.

loads should be combined _or the r.otheds af combination to be:uced. -Instead, '

the RG indicates that Class 1 linear type component supports sh~ould be<

designed to significantly _1cwor 'allovablo than currently peruitted'by the
-

~ AS'S Code, ' Section .III.
. 't

Tho emphacic on reduced allevablos for supports is apparently based on
interpretation of Code statements that Code allow.bles do not gue,rantee
funtional' capability,andi thoroforo, design to Ccde allowabloc will,
in fact, result in' loss of function, or at least a high probability that '

function , rill be lost, This, - hovover, is not the . cato. Confor=ance to L

Code stress linits for cor.ponent ' supports preclude largo defortations
and/or collap:e or buckling failures. If'snall deformationc are important !
in .the function of the component support, defort:ation limits are provided

'

in the Decign Specification.
'

There are nany other con =crvatisms'that arc applied to nucicar power
plant desicn, including:

'

l... Conservativo carthquake critorion-
2. Consi.dcration of postulated unlikely events

,

3. Singic active failure criterion
4. Redundant safety systems

,

The c.dcouacy of those concervaticus, coupled with current Code rcquiretints for
component' supports -(or even 1csa ctringent requirements on old plantc), has
been denenstrated in the service history of cporating plants. The need to
c5 cnificantly increasc the concervatisc of cupport designs has not bcon

i

demonstrated.
s

On thc .other hand, a significant increase in con crvatism in support designs
msy have an adverno effect en overall plant safety. !!cro concervative critoria
results in henvier and stiffer supports, Heav/- support sections are.cero
prono to probicas such as lanellar tearing and brittic fracturo. Stiffer
' supports generally produce higher lende at the component-component support. i

interface and will increase operating stressos in the components.
:
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.'B. Discunnien 5/12/78.

'

Snocific Coe=9nt R.G. 1.124, Rev. 1

(1.) Reference: B.l.b, Discussion, Pg. 1.124-2
.

Existine Text Pronosed Text

1. Design by. Linear Elastic Analysis
,

b. Allowable Increase cf Service Limits. While
.NF.3231.!(a), XVil-2110(a), and F-1370(a) of Sec-
tion III all permit the increase of allowable stresses
under various loading conditions. XVII-2110(b) lim-
its the increase so that two thirds of the critical buck!-
ing stress for compression and compression flanges

members is not execeded, and the increase allowed
. by NF-3231.!(a) is for stress rant,e. Critical buckling

stresses with normal desinn marr, ins are derived in
'XVil-2200 of Sectica !!!. Since buckling prevents
" shakedown" in the load bearing member, XVII-
2110(6) must be regarded as controlling. Also, bucki-
ing is the result of the interaction ci the configuration
of the load. bearing member and its material prop- s

crties (i.e., clastic modulus E and minimum yield.,

strength S,). Because both of these material prop.
,_- ,,

crties change witn temperature, the critical buckling

stresses should be eniculated with the values of E and
S, of the cornpunent support material at temperature. - --

+ Allowabic service limits for bolted connections are l

, derived from tensile and shear s:ress limits anc their .-

' nonlinear interactiogthey also change with the sv.e The increased allovable permitte-d

of the bolt. For this reason, the increases permitted - for tenc:lle stroSS in bolts.s.hould ?

by NF.3231.1 XVil-2110(a). and F-1370(a) of Sec. noi. er:,ced 0.70 Su at t mpereture.
tien ill are not directly applicable to allowable shear The incre.csed alJovchie pernitted
stresses and allownble stresses for bolts and boired for chear stress in bolto should
connectinns.|The ;ncreas: permitted by Ni; .5231.1
and F-1370(a) of Section !!! fer shcar stresses or.

not exceed 0.42 Su ct temperaturo,
~

shear stress range should nat be more than 1.5 times
__ _ , , _ , _ , , , _ , _ _ __,

the level A service limits be:ause of the potential for
,

. non ductile behavior. -

,_
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Cor:=en t :

An upper limit of 0.70 S for allowble tensile stress in bolts and 0.42 Su f or 311:~2-uable shear stress in bolts is concistent with precent Code allowabins and conserva-
tive.
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.B. 'Discucsion 5/12/78 *

Specific Comment- R.G. 1.124, Rev. l'
,

*
.

(2.) Reference: ~B.5, Discuscion, Pg. 1.124-3
*

Existing Test Proposed Tcyit,

In sc1ceting tho' level of service
S. $ unction or Supported System for diff erent loadin;t cor.binations ,-

In selecting the level of serviec limits for different the function of the supported syscem
'

loading combinations, the function of the supported r.uct be taken into account. .To
system must be taken into account. To ensure that ensure that systccs contcining active

I systems whose nortnal function is to prevent or miti * cor.ponentn choce norr.nl saf ety-,

gate consequences of events associated with an emer* related function is to prevent or
gency or faulted plant condition (e.g., the function of taitigate consequences of ovc.nts
ECCS dunn; faulted plant conditicos) will operate- associated with nn carrpncy or
properly regardless of plant condition. ihe Code level f aulted plant condition (c .g . ,
A or U service limits of Subsection NF (wh'ich are
identical) or other justifiabic limits provided by the the function of the ECCS syste:

{ Code should be used.
during faultt/. plant conditions)

.

will operate propor1v rei;nrdless
Since Appendix. XVl! d-hea ajl equations from of plant condition,'the Code level A

, AISC rules and many AISC compression cquations or B cervice linits of Subsection IIT
~

liave bui!t in constants based on mechan, cal prop.i (uhich are identical) ' or othercrties of stect at room temperature, to use thesa equa
' justificbic limits provided by the 'tions indiscriminately for all NF and the latest'ae.

cepted version of Code Case 1614 materials at all Code, chould be used.
temperatures would not be prudent. For materials s

other than steel and working temperatures substan-
tially different from room temperature, these equa-
tions should be rederived with the appropriate mate-
rial properties. -
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C.. Regulatory Position" 6/6/78
Spscific Comment- R.G. 1.124,.Rsv. 1

.

'(1) Reference: 'C3, Regulatory Position, Pg. 1.124-4~ ]

i
IExisting TextL ' Proposed Text 1i

b.7he shear stress limit F, for a gross section as
specified in XVII-2212 of Section 111 should be the. - {.

smaller value of 0.45, o. r 0.33S. at temperature. |.

Many limits and equations for compression.
strength specified in Sections XVII-2214, XVII- ;

2224, XVII-2225, XVII-2240. and XVII-2260 have ;

built in constants based on. Young's Modulus of {

'29,000 Ksi. For materials with Young's Modulus at-
1working temperaturas substantially different from-

29,000 Ksi, these constants should be rederived with
the appropriate Young's Modulus anless the conser.
vatism of using these constants as tpecified can be
demonstrated. C.3.c. The bending stress limit F , re-b

7: sulting from tension and bending in struc '
tural members as specified in Appendix XVII-4. Component supports' designed by linear elastic-

analysis may increase their level A or B service limits 2214 of ~Section III, Division 1~, should be
according to the provisions of NF-3231.l(a), XVII- the smaller value of10.66 S or 0.55 S I #'

2110(a), and F-1370(a) of Section !!!. The increase compact sectic s, 0.75 S oE0.63S.'foru

of level A or-B service limits provided by NF- doublysymmetra.calmembeEswithbeningabout '

3231.l(a) is for stress range. The increase of level A' the minor axis, and'0.6 S or 0.5 S for box- !
7type flexural members and miscellaneous

members.

Comment: ;

1

The paragraph'added to Regulatory Position C.3 is necessary because of an apparent ;

oversight in applying the 5/6' factor to bending stress allowables.

.
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C. Rcrruinterv Pecition 5/12/78.

R.G. 1.124, ncy. 1'specil'ic Ccceaant *

,

-

(2) Refcrenco:- C4, Regulatory Position,' Pg. 1.124-5'

Beistins* Tchet Proposed Text _ .
.

. -
. . .

4. Component supports designed by linear clastic ),

analysis may increase their Icvel A or B service limits !

necording to the provisions of NF-3231.l(s). XVi!-
2110(s), and F-1370(a) of Section 111. The increase

_|of level A or B service limits provided by NF-
~

. . 3231.!(a) is for stress range. The inercase of !cvel A
,

or il service limits provided by F-1370fa) for Icvel D
service limits should be the smaller factor of 2 or*

I .167SJS . if S. a 1.25, or 1.4 if S. c 1.2S, -I r !
- .

'where S, and S. are component support material-

properties at temperature. ,

Ilowever, all . increases {i.e., those allowed by-

'NF-3231. l(a). XVII-21.10(a). and F-1370(a)J.

hould always be limited by XVII-2110(b) of Section '

s *

!!!!. The critical buckling strengths defined by
.

XVi!-2110(b) of Section !!! should be calculsted. 'ihe increased allou-.

usinr. rnaterial properties et temocrature:J This in. ' able permitted for tensile stress in
'

crease of icvel A or 6 service htmts does not apply to !
~~

limbs for bohed connections.|Any inercase et hnuts h. 'bolta shall not exceed 0.70 Su at
i- te.corature. The increased allowablefor shear stresses above 1.5 times the Code leve! A :

; service limits should,bejusfried. pc2 .itted for shear stress in bolta
. chall not oxceed 0.42 Su at -tcr.pera-~

-

,
'

ture.'
m s

3 Coment: *
*

Seo discussion under reference B.l.b. .

(3) Reference: C5a , Pg.1.124-5
..

.
.. .

a. The stress limits of XVi!-2000 of Section III These stress licits may be increased
and Regulatory I'esition 3 of this guide should not be according to the provisions of
exceedtd for component supports desiened by the ITF-3231.l(a) of Section III and

_ linear clastic analysis method. I'lhese stress tirliiis Regulatory Fosition 4 of this guide
may be increasco according to the provisions of when offects resulting frou con-

~

NF-3231.!(s) of Section 111 and Regulatory Position straint of free-end displacement and
4 of this guide when effects resulting from constraints

-

anchor notions are added to the load-of free.cnd displacements are added to the loading
_ combination. ing coi:bination.

-

-
.

.

P00R Ofii8l .i
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Co: .:sent:
4

hads . developed by anchor cotions are also deformation linited and as such
]": are connidered to ba 6:m:p 7.! in the er.cc ;to;:-: as lo..da from re straint of

-. . free-c:nl displacci.aent. The re:sult.ing ut.rcccca are essentially of the secon-
dary type. '
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C. | Reg'ul'atory Position 6/6/78
Spscific Comment R.G. 1.124, Rev. 1

-

(4) Reference: C8, Regulatory Position, Pg. 1.124-6

.

Existing Text Proposed Text

8. Component supports in systems whose normal Component supports for " active" components
function is to prevent or mitigate the consequences of that are required oniv during an emergencyevents associated with an emergency or faulted plant
condition should be designed within the limits de. or faulted plant condition and that are sub-,

-
i

scribea in Regulatory Position 5 or other justifiable j ected to loading combinations described in

limits provided by the Code. These limits shculd be , Regulatory Positions C.6 and C.7 should be
defined by the Design Specification and stated in the " designed within the design limits described
PSAR. such that the function of the supported system in Regulatory Position C.S or other juscif1-
will be maintained when they are subjected to the able design limits. These limits should be
loading combinations described in Regulatory defined by the Design Specification and
Positions 6 and 7. stated in the PSAR, such that the function of

the supported system will be maintained when
they are subj ected to the loading combina-
tiens described in Regulatory Positions 6
""U *Comment:

Regulatory Position C.8 is revised as shown because this section implies that the
lower stress limits associated with the Design Levels A and 3 Service Limits must be
used for any component support that serves a safety-related function during an
Emergency or Faulted plant condition. This would seem to imply that a main coolant
pump support, which constitutes a passive element in the main coolant loop, would
have to be designed to meet the Design, Level A and B Service Limits during an
Emergency or Faulted (LOCA) plant condition. This would require that a snubber
providing restraint on an RER line would have.to be designed to the Design, Level A
and B Service Limits during an E=ergency or Faulted plant condition. If this is the
intent, it is a severe departure from current practice. Only active components,
such as valves, whose operation is required for safe shutdown during an Emergency
or Faulted condition have been required to meet design stress limits for these plant
conditions. Level C and D Service Limits have been considered adequate to assure
pressure boundary integrity under the more severe operating conditions.
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