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The Secretary of the Commission June 8, 1978
U.S. Nuclear Regulatory Commission

Attention Docketing and Service Section

Washington, D.C. 20555

Gentlemen:

We are pleased to submit our comments on the attached six
pages of text om Regulatory Guide 1.124 "Service Limits and Loading
Combinations for Class 1 Linear-Type Component Supports, Revision 1,
January 1978."

Stone & Webster Engineering Corporation appreciates this

opportunity to contribute to the improvement of Regulatory Guide 1.124.

Very truly yours,

%’C&Q/} g wed, //.Q ;

S. B. Jacobs frrsesaniar
Chief Licensing Engineer

Enclosures
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"DESIGH LIMITS AMND LOADINC COMBINATIONS FOR CLASS 1 LIIEAR TYPE COIFOIZUT
SUPPORTE" « REGULATORY CUILE 1,124

GEIERAL CCLENTS »

Fegulatory Guide 1.124 provides little guidance econcerning what specific
loads should be combined or the metheds of combination to be uszed, Instead,
the RC indicates that Class 1 linear type component supports should be
designed to significantly lower allowables than currently peruitted by the
ASE Code, Section I1I.

The emphacic on reduced allowables for supports is apparently based on
interpretation of Code statezents that Code allowzbles do not guarantee
funtional eapability and, therefore, design to Code allowables will,

in fact, result in loss of function, or at least a high probability that
function will be lost, This, however, is not the cace, Conformance to
Code siress linits for component supports preclude larpe deformations
ard/or coliarse or buckling failures, If small deformstions are important
in the function of the cowponent support, deformation linits are provided
in the Pesign Spacificatien,

There are nany othor conservaticms that are applied to ruclecar pover
planl design, including:

1. Conservative earthguake criterion

2, Censideration of postulated unlikely events
3. Sinzle active failure criterion

. PRedundant safeiy systens

>~

The zdeguacy of these conservatisus, coupled vith current Code requi
component suprorts (or even lesa stringent requirements on old plant
been demenstrated in the service history of operating plants, The ne
significantly increase the conservatisa of support designs has not be

.

denonstrated,

On the other hand, a significant increase in conservatism in support des
may have en adverse c¢ffcct on overall plant safety, !lore concervative
results in heavier and stiffler supporis, Heavy support sections are more
prone to prodless such as lamellar tearing and brittle fracture, Stiffer
supports gererally produce higher loands at the coapencnt-cozponent support
inter{ace and will increace operating stresses in the ccmponentas,
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B.

Discussion 5/12/78
Specific Comment RsGy 1,124, Rev, 1

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

Existing Text Pronosed Text

1. Design by Liaear Elastic Analysis

b. Allowable Incrcase of Service Limits. While

.NF-3231.1(a), XVI1I-2110(a), and F=1370(a) of Sce-

ton 11§ all permit the increase of allowable stresses
under various loeding conditions, X VII-2110(b) lim-
its the increase so that two-thirds of the eritical buckl-
ing siress for compression and compression flange
members is not exceeded, and the increase allowed

. by NF=3231.1(a) is for stress range. Critical buckling

stresses with normal desipn margins are derived in

"XVI1I-2200 of Section [Il. Since buckling prevents

\
*‘shakedown’’ in the load-bearing member, X V1= |
2110(b) mus: be regarded as controiling. Also, buckl- |
ing is the result of the interaction of the configuration |
of the load-bearing member and its matenal prop. |
erties (i.c., elastic modulus E and mimmum yicld
strength S,). Because buth of these material prop- .
eriies change witn tempurature, the critical buckling 7

stresses should be calculaied with the values of L and
S, of the comnpounent support material at temperature,

" Allowable service !ifwi. for bolted conncctions are

| shear stress range shouid nat be miore thaa 1.5 times

. derived from tensile and shear stress limits anc their  —————
nonlinear m‘crac::o._Jthey also ¢hange with the size [ The incveased allovable permitted
of the bolt. For (his reason, the increases permiited - for tensile stress ju bolts should
by NFL3230. 0, XVI=2110¢2), and F=1370(a) of Sece- no. ovzeed 0.70 8§y at tenpervture,
tion 11l are not dircctly appticable to allowable shear The incrcased alloweble pernitted
stresses and allowable stresses for bolts and boiied for shear stress in bLelts should

Leonnsstions. | Thie increase permutted by Nr=S2J31.1 not excecd 0.42 Sy at temparature.
and F=1370(2) of Scvtion Il (or shear stresses or

- ——————— Y S ———— - —— " - ——————— - o ————

. | the level A rervice limics because of the potential for

. non-ductile behavior.
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An upper limit of 0.70 §, for allowable tensile stress in bolts and 0. 42 &, Tox alle's
able shear stress in bolcs is congistent with present Code allowables and conserva-

tive,




Discussigg

e e

§peci?i? Comment

(2.)

Reference:

Existing Test

5. Tunction of Supported S)‘m:m

In selecting the level of service limits for different
loading combinations, the function of the supported
sysiem must be taken into account. To ensure that

systems whose nortnal function is to prevent or miti-*

patc cons2quences of events associated with an emer-
pency or faulied plant condition (e.g., the function of
ECCS during faulied plant conditiops) will operate
properiy regacdless of plant condition, the Code level
/v or B service linvits of Subsection NF (which are
denticai) or other justifiabie limuts provided by the
Code should be used. ¢

5/12/78
R.G., 1.124, Rev. 1

Proposed Text

Since Appendin XVI' de-ivea all cquations from
AlSC ruivs and many AISC conmpression equations
have built-in constants based on mechanical prop-
ertics of steel at room temperature, 10 use these equa-
tions indiscriminately for 2ll NF and the latest ac-
cepied version of Code Case 1644 materials at all
temperatures would not he prudent. For materials
other than steel and working lemperatures substan-
tially ¢ifferent from room temiperature, these ¢gua-
tions should be rederived with the appropriate maie-
rial properties.

~

In selecting the level of service
for different leoading combinations,
the function of the supported syscen
nust be taken into account. To
ensure that systems containing active
components wvhoce normal saflety=-
related function is to prevent or
nitigate consenuences of events
associated with an enecrpency or
faulted plant condition (e.g.,

the function of the ECCS system
during faulted plant conditions)
vill operate properly regardlcess

of plant condition, the Cede lcvel A
or B gervice limits of Subsection I'F
(vhich ere identical), or otncr
justifizble limits provided by the
Code, chould be used.

~ POOR ORIGINAL



C.

Regulatory Position

Specific Comment

(1) Reference:

Existing Text

b. ‘he shear stress limit F, for a gross section as
specified in XVI1-2212 of Section [II should be the
smaller value of 0.4S, or 0.338, at temperature.

Many limits and equations for compression
strength specified in Sections XVII-2214, XVII-
2224, XVI[-2225, XV1I-2249, and XVII-2260 have
built-in constants based on Young's Modulus of
29,000 Ksi. For materials with Young's Modulus at
working temperatu~+s substantially different from
29,000 Ksi. these constants should be redenived with
the appropriate Young's Modulus 'nless the conser-
vatism of using these constants as :pecified can be
demonstrated.

6/6/178
R.G. 1.124, Rev. 1

C3, Regulatory Position, Pg. 1.124=4

" Proposed Text

e

4. Component supports designed by linear elastic
analysis may increase their level A or B service limits
according to the provisions of NF-3231.1(a), XVII-
2110(a), and F-1370(a) of Section lII. The increase
of level A or B service limits provided by NF-
3231.1ca) is for stress range. The increase of level A

Comment:

C.3.¢. The bending stress limit F, , re-
sulting from tension and bending in struc~-
tural members as specified in Appendix XVII-
2214 of Section III, Division 1, should be
the smaller value of 0.66 S, or 0.35 § for
compact sectir-s, 0.75 S og 0.63 8  for
doubly symmetrical membe¥s with benging abous
the minor axis, aand 0.6 S or 0.5 S for box~-
type flexural members and miscellandous
members.

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.

POOR ORIGINAL
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c.

Rerulatory Pesition
gpneilic Comzent

(. 2) Referenco: C4, Reguwlatory Position, Pg. 1.124-5

Exiasting Text g

4. Component supports designed by lincar elastic
analysis may increase their level A or B service limits
according (o the provisions of NF=3231.1(a), XVil-
2110¢a), and F=-1370(a) of Section 111, The increuse
of level A or B service limits provided by NF-

- 3231.1(a) is for stress range. The increase of level A

or B service limits provided by F-1370(4) for level D
service limits should be the smaller factor of 2 or:

'3.1678/8,. if 8, ® 1.28, or 1.4 il 8, € 1.28,.

whete S, and S, are component-support material
propertics at temperature.

However, all increases [i.c., those allowed by

"NF-3231.1(a), XVI11-2110(a), and F-1370(a)]

should always be limited by XVII=2110(b) of Scction
HI. The critical buckling strengths defined by .
XVII-2110(b) of Scerion 11l should be calculatzd

using material properties at (cnmcraturc;lﬂns in- |

crease of fevel A or B scrvice Liinits docs not anply to'
limits for bolicd conncctions. [Any increase of Limits &y

for shear stresses above 1.5 times the Code leve! A
service limits should bLe justified.

-

l<

|

'J ture,

5/12/78
RiGs 4324, By, 3

Proposed Text

: The incrcased allove
able permitted for tcnsile stress in
belts shall noi exceed 0,70 Sy at
temporature. The increcased allowable
pervdiited for shear strcss in bLalis
chall not excecd 0.42 &y at tenpera-

I\
Cormant
See discussion under reference B.l.b.

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

a. The stress limits of XVI11-2000 of Section 111
and Regulatory Pasition 3 of this guide should not be
exceeded for componant supports designed by the
linear_clastic anaivsis method. [TTiese siress 1imis

may be increascd according to the provisions of’
NF=3231.1(a) of Section Il and Regulatory Posiiion
4 of this guide when effects resvlting from constraints

of frec-end displacements are added to the loading
combination.

_|Regulatory Fosition 4

These stress limits mey be increascd
acecording to the provigsions of
IT=3231.1(a) of 3ection III and

of this guide
vhen effects resulting fron con-
straint of free-cnd displacement and
anchor wotions are added to the lcad-
ing coizbination.

Comment :

Loads developad by anchor motions are
ore eonaidayod
frececnd displacc.ont,
dary type,

' o
- LT : + %
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C. _Rcéuratory Position

Specific Comment

6/6/78
R.G. 1.124, Rev, |

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

istiqg;Texc

Proposed Text

8. Component supports in systems whose normal |
function is to prevent or mitigate the consequences of !

events associated with an emergency or faulted plant |
condition should be designed within the limits de- |
scribe s in Regulatory Position 5 or other justifiable |
limits provided by the Code. These limits shculd be
defined by the Design Specification and stated in the |
PSAR, such that the function of the supported system |
will be maintained when they are subjected to the |
loading combinations described in Regulatory!
Positions 6 and 7.

Comment:

Component supports for "active" components
that are required only during an emergency
or faulted plant condition and that are sub-
jected to loading combinations described in
Regulatory Positions C.6 and C.7 should be
designed within the design limits described
in Regulatory Position C.5 or other justifi-
able design limits. These limits should be
defined by the Design Specification and
stated in the PSAR, such that the function of
the supported system will be maintained when
they are subjected to the loading combina-
tions described in Regulatory Positions 6
and 7.

Regulatory Position C.8 is revised as shown because this section implies that the
lower stress limits associated with the Design Levels A and B 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 RHR line would have to be designed to the Design, Level A

and B Service Limits during an Emergency or Faulted plant coandition,
intent, it is a severe departure from current practice.

If this is the
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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