Department of Energy
Washington, D.C. 20545
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Dr. J. Nelson Grace, Director

CRBR Program Office

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Dr, Grace:

ADDITIONAL INFORMATION ON MECHANICAL ENGINEERING BRANCH (MEB) LOW TEMPERATURE
QUESTIONS 26 AND 70

References: (1) Letter HQ:S:83:182, J. R. Longenecker to P, S, Check,
"Additional Informaticn on MEB Items 4, 26, 64, 68,
69, and 72," dated January 11, 1983

(2) Letter HQ:S:83:192, J. R, Longenecker to P, S. Check,
"Acditional Information on MEB Items 50 and 70,"
dated January 24, 1983

Enclosed is a revised response to MEB Question 26 previously submitted in
Reference (1) and amended Preliminary Safety Analysis Report Section 3.9
(MEB Question 70) previously submitted in Reference (2). The enclosed
pages provide additional information requested by the MEB in a meeting with
the Clinch River Breeder Reactor Plant project on February 9, 1983,

Any questions concerning enclosed pages may be directed to Mr, D. Robinson
(FTS 626-6098) of the Project Office Oak Ridge staff,

yincerely,

K.

JoMn R. Longeneck

Acting Director, Office of
Breeder Demonstration Projects

Office of Nuclear Energy
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Enclosure

MEB Item 26: The NRC expressed concern at the November 22-24,
1982, meeting at Waltz Mill that no specific
criterion was identified for the evaluation of flow
induced vibration (FIV) test results. It was
suggested that a limiting valuz of 50 percent of
the Code endurance limit at 10° cycles would be
appropriate.

Response: The information presented at the same meeting for
MEB Item 64 indicated that for load controlled
conditions the high cycle loadings for CRBRP
require evaluation at about 107 to 10 0 cycles.
Since the endurance limit decreases by
apgroxinately a factor of 2 in going from 106 to
107 cycles, the CRBRP procedures are equivalent to
the suggested limiting value. In any event, the
FIV regults must be within the component design

| limits®or corrective action will be required as
noted in PSAR Section 3.9.1.

* The component design limits are less than 1/2 the 10°
cycle limit, Test result acceptance shall be based
on observing measurement corresponding to less than

the above defined design limit,



.9:1.6 Analutlcal Mathods Jor ASUE Cade Clasa | Componnts nd -
Component Supports - (-

The design transients for these components are described In Appendix B of this
PSAR. The analytical methods and stress |imits will be discussed in the FSAR.
The evaluation of ASME Code Class 1 components agg component supports will
comply with the requirements the ASME Boller and
Pressure Vessel Code Section 111, Subsection NB (components) and NF

(supports). The subsection NB requirements for components are supplemented by
the following:

(1) Low Tenperature Conponents (below B00%F fn o eyt skals a-d bl 122°F &n

ROT Standard E15-2MB-T, October 1975. fovitic shals)
NURES 0300, Sechion 393, ASME Code Class 12, and 3 c‘m:....ds, Companent

Setegory—t—Fiwid-SystomLCemponertrt sepports amd Cong"ntr.pf Structures
(2) Elevated Temperature Componerts éebewe=ipper‘_& |

(a) Interpretations of the ASME Boller and Pressure Vessel Code Case

1592, "Class 1 Components In Elevated Temperature Service Section
LIIn, #%

(b) RDT Standard F9-4T, "Requirements for Design of Nuclear System
Components at elevated Temperatures" Jan. 1976.

(c) ROT Standard E15-2MB-T, October 1975. C
(d) Regwhatony—Guidoirdd: ANURES-0300, Sechon 3.9.3

The inelastic and |Imit analysls methods having the stress and deformation
(limits) establ Ished by the ASME Code, Section Ill, and Code Case 1592
(elevated temperature design) for normal, upset and emergency conditlions may
be used with the component dynamic analysis. For these cases, the |imits are
sufficiently low to assure that the dynamic elastic system analysis Is not
inval idated.

For the case of elevated temperature components designed In accordance with
Code Case 1592, conservative deformation (or strain) limits have been

formul ated to help ensure the applicabil ity of the otner rules of the Code
Case; l.e. the strain |imits In Code Case 1592 are set conservatively low such
that they effectively ensure that small deformation theory Is applicable for
most structural analyses of elevated temperature components. The small
deformation assumptions, which have been the cornerstone for analyses of
structures at |low temperatures, are retained by the majority of current
computer structural models being used for elevated temperature analysls.

**There are no deviations at present. All supplemental criteria will be
fully identified and justifled In the FSAR.

¥ The code odrhins and addovda. are Hose shown 1n Teble 3.2-5 C
hr He u”ro'ruh (n.'m...ﬁ,
3,93 Amend. 75

Feb. 1983



The elevated temperature Code Case places the following limits on the maximum
accumul ated inelastic straln for component parent material (Section T-1310 of
Case 1592):

1. Strains averaged through the thickness, 1%

2. Strains at the surface due to an equivalent |inear distribution of straln
through the thickness, 2%

These |imits are consistent with 'he NRC Standard Feview Plan, Section 3.9.1,
which states that small deformation methods of analysis fyplcally tend to have
acceptable effective strain |imits In the range of 0.5 to 1.5 percent.

For components designed In accordance with the low temperature rules of
Section |1l of the ASME Code, the 3 S, Iimi+ on primary-plus~secondary stress
ensure the applicabllity of small deformation theory: 1I.e., the 3 Sy limit
ensures shakedown and precludes ratchetting.

For faulted conditions, the plastic and | imit analysis stress and deformation
limits are specifled in Appendix F of the ASME Codz2, Secticn lll. TVhese
IImits are established in terms of an equivalent acopted elastic limit which
can be used with a dynamic elast*ic system analysis. Particular cases of
concern will be checked by use of simulated inelastic internals properties in
the elastic system analysis.

At the component level, use of plastic or inelastic stress analysis or
application of Inelastic stress and deformation |imits may be used with the
elastical ly calcul ated dynamic external loads provided that snhakedown occurs
(as opposed to continuing deformation) or deformations do not exceed specifled
limits, Otherwise, readjustment to the elastic system analysis will be
required. A |ist of components for which inelastic analysis has been
performed or is planned is shown In Table 3.9-11.

Complete system inelastic methods of flexibility analysis combined with
inelastic stress techniques may be used if there is justification.

Design loading combinations to be used for ASME Section |1l Class 1 components
are those as glven In Appendix 3.7-A with the additional combinations given
below.

Normal and Emergency Conditions: Dead + Live + Operating
+ Thermal + Transients
The complefe set of (0d combimations for ASME Code Class |7, aud 3 cm,sz n !uww-l-
Active components will be qualified for operabllity on a componenf by ’Q, “.‘
component basls in accordance with Reference 12. PSAR Sectlion 1 6 Se
Ide and skﬂ?r and

ASME Class 1 Component Supports will be designed and analyzed fo the rules

requirements ot ASME Section |11 Subsection NF., The methods{for analysls and

associated al lowable |Imits that are used in the evaluation of}l inear supports

for faul?ed.:jm'dklﬂons are those defined in ASW‘Secﬂon I11,Appendix F.

The loadjcombinations for ASME Class 1 Component Supporfs are glven in Table

3.9-5affor normal, upset, emergency and faul ted plant conditions. The stre limits %%
be used n¥e J'Slaa of e Class | n”m-. Rr Ha varees service Iul-q: are

provided o 7abte 29-5¢

—l Inscr‘\'@ daa Amend. 75
. Feb. 1983



INSERT B

For Page 3.9-3a

Componen. supports may be designed using the following three
design procedures: (1) Design by Analysis, (2) Experimental
Stress Analysis, and (3) Load Rating. Plate and shell type
supports shall be designed and analyzed in accordance with the
rules of paragraph NF-3220 of Subsection NF. Elastic analysis
based on maximum stress theory in accordance with the rules of
NF-3230 and Appendix XVII-2000 (Section III) shall be used for
the design of linear type supports. For component support
configurations where compressive stresses occur, the critical
buckling stress shall be taken into account. To avoid column
buckling in compression members, local instability associated
with compression in flexual members and web/flange buckling in
plate members, the allowable stress shall be limited to one-half
of the critical buckling stress for plate and shell type supports
and to two-thirds of the critical buckling stress for lineer type
supports. The calculation of the critical buckling stress shall
account for the member slenderness ratio, width-to-thickness
ratio of member flange, depth-to-thickness ratio of the member
web and laterally unsupported length. Dynamic buckling as well
as static buckling sheil be considered when calculating critical
buckling stress.



The design of bolts for ASME Class 1 Component Supports for normal and upset

plant conditions will be in accordance with paragraph NF-3280 of ASME Section C
I11,Subsection NF. For emergency and faul ted plant conditions, bo!ts will be

treated as | inear supports, and the metnods for analysics and assoclated

allowable |imits are those defined in paragraph NF-3230 Sursecﬂon NF and

paragraph F-1370, Appendix F of ASbEvSecﬂon iy re v l ;
3.9.2 AMMMMW&ML&M

3.9.2.1 Component QOper.

Design pressure, temperature, and other loading conditions that provide the
design basis for fluid system Code Class 2 and 3 components are described In
Appcendix B of this PSAR and referenced In the sections that describe the
system functional requirements.

3.9.2.2 Design Loading Combinat!ons

Design loading combinations for ASME Code Ciass 2 and ¥ components, and
piping, are glven in Appendix 3.7-A which are the same as for Class 1
components, Corresponding stress and pressure |imits for each case are
speciflied in Section 3,9.2.3,

For ASME Section Il Class 2 and 3 components which are not sodium=-contalning
and high temperature, the CRBRP will fuliy conform with the requirements of
ASME Sectlon 11l Code. The load combination given In Appendlix 3.7=-A plus the
additional load comblna?lorfglver.crzl will be utillized.

" TaMes 3.9-Sa awdd §6 (
Normet—and-—Emergercy-ComrtrTomsTOeatrtive-+-Epereiiag<—Frermet—i~

Frerraends
ASME Class 2 and 3 Component Supports will be designed and analyzed to the
rules and requirements of ASYE Section |1l Subsection NF. The methods for
analysis and associated al lowable |Imits that are used In the evaluation of ".L and shell
| inear supports for faulfed condjtions are those defined In ASME Section |11 "Qf‘ and
Apﬁ:nmx F. 7he o\ r anﬁ of Chss Zawd 3 companent ’u”or"s
slall be a3 olisculsed i Sec On 2926 Ar Class/
The load combinations for ASME Class 2 and 3 Component Suppor‘ts are gliven In
Table 3.9-5a‘ior normal, upset, emergency and faul ted plant conditions. &
and 5§

The design of bolts for ASME Class 2 and 3 Component Supports for normal and

upset plant conditions will be in accordance with paragraph NF-3280 of ASME

Section 11| Subsection NF. For emergency and faul ted plant conditlions, bolts

will be treated as | Inear supports, and the methods for analysls and

associated al lowable llml#s are those deflined In paragraph NF-3230, Subsection

NF and paragraph F-1370, endlx £ of ASME Section 111, :[.\ no case shall vhe albwabls
for Y Envb /ﬁu-\ cavdc Fiong excead yha ‘6‘. s#o-sﬂ.. of e

waterel

?r.\n‘t‘ v Takle 39-5d,

o Thy code sdibions and cddonde are Hose shown . 4able lzrr:eid c-7g He
approprrete compoments, 0P Feb. 1983

\_{ shess limide % be wsed 1 Ya "’U‘\ of e Cluss 2/3 awgff; are C
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The stress limits for the Emergency Conditions may be increased
by one-third over the values for the normal/upset conditions.
For the Faulted Conditions, the allowable stresses obtained for
the normal conditions may be increased by a factor of 1.2
(Sy/Ft). In no case shall the allowables for the
Emergency/Faulted Conditions exceed the yield strength of the
material at temperature.



Table 3.9-5a
Load Combinations for Seismic Category I
Vessles, Piping and Non-Active Pumps and Valves and

Associated Component Supports (Class 1, 2 and 3)

ASME
Plant Service Stress
Operating Copdition Load Combination —bimits
Norual Dead + Live + Operating + Normal
Thermal + Transients
Upset Dead + Live + Operating + Upset
Thermal + Transients(1
+ OBE
Emergency Dead + Live + Operating + Emergency
Thczn,l + Transients +
psL(?2
Faulted (a) Dead + Live + Faulted
Operating + Thermal +
Transients(3) + DpsL(3)
+ SSE
(b) Dead + Live + Faulted
Operating + Thermal +
Transients (4) 4 ssE
(e) Dead + Live + Faulted
Operating + Thermal +
Transients

(1) Includes worst normal operation transient with four OBE's and
worst upset operation transient with one OB%, independently.

(2) 1Includes only those dynamic system loadings associated with
sodium water reactions.

(3) Dynamic system loadings and transients associated with
ex-containment IHTS design basis leaks and water/steam pipe
rupture events.

(4) 1Includes only normal opersting transients

309-9b.



Table 3.9-5b
Load Combinations For Seismic Category 1
Active Pumps and Valves and

Associated Component Supports (Class 1, 2, and 3)

ASME

Plant Service Stress
Operating Condition Load Combipation Limits
Normal Dead + Live + Operating Normal

+ Thermal + Transients
pset Dead + Live + Operatinf v Upset

+ Thermal + Transients(')

+ OBE
Emergency Dead + Live + OUperating Upset

+ Th‘f"l + Transiencs

+ DSL
Faulted (a) Dead + Live + Upset

(1)

(2)

(3)
(%)

Operating + Thermal +
Transients(2) 4 psi(2)
+ SSE

(b) Dead + Live + Upset
Operating + Thermal +
Transients(3) + SSE

(e¢) Dead + Live + Upset
Operating + Thermal +
Transients

Includes worst normal opreation transient with four OBE's and
worst upset operation transient with one OBE, independently.

Dynamic system loadings and transients associated with
ex-containment IHTS design basis leaks and water/steam pipe
rupture events.

Includes worst nominal operation transient with the SSE.

Includes only those dynamic system loadings associated with
sodium water reactions.

309-9bb
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Stress Criteria Ar ASME (Coole Class /
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Table 3.9-54

Stress Coiteria for ASME Code Class 2/3
Com?bneo\* Supperts

Coondition Stress [,&di")h)
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