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Docket No, §2-002

ASEA BitDWK BWOWVER

January 24, 1992
LD-92.007

U. §. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20855

Subject:

Refereonce

iDear Sirs:

Response to NRC Requests for Additional Information

A)

B)

)

Letter, Materials and Chemical Engineering Branch RAls, T, V. Wambach
(NRC) to E. H. Kennedy (C-E), dated August 8, 1991

Letter, Structural and Geosciencos Branch RA's, T. V. Wambach (NRC)
10 E. H. Kennedy (C-E), dated September 26, 1991

Letter, Plant Systems Branch RAIls, T. V. Wambach (NRC) to E. 11
Kennedy (C-E), dated October 10, 1991

References A) through C) requested additional information for the WRC staff review of the
Combustion Engineering Standard Safety Analysis Report - Design Certification (CESSAR-IDC).
Enclosure I to this letter provides our responses to a number of these questions including
corresponding revisions to CESSAR-DC.

Should you have any questions on the enclosed material, please contact me or Mr, Stan Ritterbusch
of my staff at (203) 285-5206.

/iw

Enclosures: As Stated
cc: J. Trotter (EPRI)

Very truly yours,
COMBUSTION ENGINEERING, INC,

Ag/'{t K/?.%%«/( /L FAR

Nuclear Systems Licensing

T. Wamback (NRC)
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Question 210.6

Section 16.4.9.1.2, paragraph M. stites, "The EFW [Emergency
Feedwater System)] system piping in the vicinity of the steam
generators is arranged to minimize the potential destructive
water hammer during startup." A brief description of the
EFW pipe routing and how it physically irterfaces with other
systems is given. Provide piping layecut drawings showing
this arrangement along with any speci.. design
considerations deronstrating how a potential ' ater hammer
event is mininized,

Response 210.8

The design criteria which will be used to ninimize wate:
hammer in the EFW piping include:

. A 90 degree elbow at each steam generator feedwvater
nozzle. This feature minimizes the amount of
horizontal piping susceptible to steam void formation.

‘ Contiiuously rising emergency feedwater (EFW) piping to
each steam generator., <Zach EFW line has a check valve
inside containment. This p.ping arrangement, along
witn '"he feedwater ring outlet design in the stean
generators maintain the piping full in low flow
conditions and prevent column separction during
transients.

" Adeguate filling and venting provisions to minimize
voids in piping.

’ Water hammer consideration in specification of valve
operating times.

. Preoperational testing to ensure no unacceptable water
hammer in the FW and EFW systems during startup. normal
operation and transients.

The detailed design (piping and support lavout drawings,
stress eports, operating procedures ~° °.) will depend on
vendor-supplied information. As pre .. ed to the Staff at
the meeting of November 26 th!: detailed information (1) is
not required for certification, (2) depends on
plant-specific details no. finalized at the certification
stage, and (3) is subject to revision until specific details
of piping and other plant design are finalized. It was also
agreed at that meeting that a Distribution Systems Desjign
Guide wculé be prepared to ensure that the final design
would be completed consistent with the design basis and
methodology in CESSAR-DC.
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Question 210.12

CESSAR-DC Section 3.6 states that protection of vital
equipment ig achieved primarily by separation of redundant
safe shutdown systems and of high-energy pipe lines from
safe shutdown systems,

BTP MEB 3-1, Rev. 2, Subsections B.l.a and B.2.a, states
that for the purpose of satisfying the separation provisions
of plant separation, reviews of the piping layout and plant
arrangement drawings should verify that the effects of: 1)
postulated piping breaks at any location in high-energy
fluid system piping, and 2) postulated through~wall leakage
cracks at any location in mouerate-energy fluid system
piping designed to seismic and non-seisric standards are
isolated or physically remote from ess.ntial systems and
components.

Inform the staff when the piping layout and plant
arrangement drawings will be available for these reviews.

Response 210,12

As presented to the Staff at the meeting of November 26,
1991, the piping layout and plant arrangement drawings that
are requested (1) are not required for certification, (2)
depends on plant-specific details not finalized at the
certification stage and (3) are subject to revision until
specifi> details of piping and other plant design are
finalized.

CESSAR~DC currently provides acceptance criteria and
analysis methodology for postulated pipe ruptures in
high-energy piping and postulated through-wall leakage
cracks in moderate energy piping based on BTP MEB 3-1. It
also provides some of the information needed for these
evaluations, such as pipe sizes, and P&IDs, and building and
seismic response information. Specific plant data, such as
piping layout and arrangement drawings which are necessary
for these evaluations are not currently available.



In lieu of detailed drawings based on detailed piping
design and specific plant data, C-E offers the following
technical approach to respond to this RAI. This approach
was outlined during the November 26th meeting.

Preparation of a Distribution Systems Guide. This
guid~ will provide an integrated approach for
optimizing the layout ard detailed design of piping,
HVAC, cable trays and conduits. The purpose of the
guide is to facilitate a final design which meets all
safety criteria and which optimizes plant operation and
maintenance. An outline of the guide is currently
being prepared. Design consideratiocns and guidance for
pipe routing and pestulated pipe rupture analyses will
be one of the major topics of the document, The
outline for the section on postulated pipe ruptures as
develcped to date is as follows:

Postulated Pipe Ruptures
Classifications
Piping Interactions
Interaction Analysis Assumptions

Protection Methods

Preparation of a set of sample piping layouts and

analyseés, which will include a preliminary postulatec
pipe rupture evaluation of an economizer feedwate:

*
1

iine.

The purpose of preparing these samples 1is tco
demonstrate the use of the guide in performing detailed
design of distribution systems. The econonizer
feedwater line was specifica.ily chosen to be the sample
piping system for demonstration of postulated pipe
ruptures since it ies the largest high-eiergy line
inside containment that will not have LBB demonstrated.

The samples will use best available information. Where
detailed information 18 not availlable, design
parameters will be assumed based on experience or
previous designs. The sample layouts and analyses
using the guide are intended to demonstrate that the
information currently in CESSAR-DC and further
developed in the guide supports the safety review
the staff and provides additional assurance that p
design safety criteria will be met.

|l o1 7
L.r’
iant
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A Distribution Systems GCuide and sample layouts and analyses
are being prepared. It is C-E’s position that the above
information will preclude the necessity for including in the
design Lasis the detailed piping layout drawings for
verification of dynamic effects of postulated ruptures of
pipes.




D339 - 16 =~

Question 210.13

Section 4.¢.,2.1.4 in CESSAR-DC states that the Information
in this Section relative to the postulation of pipe breaks
does not apply to those systems identified in Section
3.6.2.1.3 for which leak-before~break (LBB) evaluations will
be performed. Unless the detailed information identifi 1 in
RAI 252.03 is submitted and approved by the staff, the
implementation of LBB for the CESSAR-DC System 80+ is not
acceptable. Pending the resolution of RAI 252.03, the
criteria in Section 3.6.2 of the CESSAR-DC should be
applicable to all high and moderate energy piping systems
and Sec:.ions 3.6.2.1.3 and 13.6.2.1.4 should be either
deleted or revised. 1In addition, all other references to
thciinplnmontaticn of LBB in the CESSAR-DC should be
revised.

Respense 210.13

The /stem 80+ design is optimized through an internal
proc«ss of review and integration. It is the intent of
CESSAR-DC to present a total optimized design package for
Staff review. 1In the area of leak-before-break vs.
iiclusion of the dynamic effects of large diameter pipe
breaks, the commitment to demonstrate LBB for selected
piping systems is integral to the optimization of such
diverse design features as embedwent and supporting
structure design for jet shields and pipe whip restraints,
the permanent pool seal, piping and component supports,
snubber reduction, and simplification of asymmetric blowdown
loads analyses on reactor internals ccmponents. Some of
these features may in turn affect layouts and arrangements
of piping, ducting, cabling and other egquipment in the
vicinity of these piping systems.

In response to a question by the staff during the November
26th meeting, the use of LBB does not preclude designing
subcompartment walls and floors for pressurization due to
postulated pipe break. Subcompartments are vented and/or
designed to the pressure developed from a postulated
double~ended guilotine rupture in the largest high energy
line in that subcompartment.

It is therefore requested that che Staff reconsider their
current position requiring that th. current design include
the dynamic effects of those pipe breaks identified in
CESSAR-DC to be eliminated by LBB. In consideration of this
request, please refer to the response to RAI 252.03, which
outlines the technical approach being taken to answer your
request for additional information on the LBB evaluation of
those selected lines.



4 guestion 210.14

A) Criteria for not postulating ruptures in piping nea:r
containment isolation valves are defined in CESSAR~DC,
\ Section 3.6.2.1.4.1.F. The criteria are not in
accordance with: 1) the design stress and fatigue
limits specified in BTP MEB 3-1, Rev. 2, Section
B.6.b.(1), for ASME Code Section 11]I, Class 1 and 2
" high-energy fluid system piping; and 2) the stress
limits specified in BTP MEB 3~], Rev, 2, Section B.2.Db,
for moderate-energy fluid system piping.
Provide justification for the CESSAR-DC, Section
31,6.2.1.4.1.F criteria cr modify the criteria in
accordance with BTP MEB 3~1, Rev. 2.
n addition: 1) the requirement specified in Item 3
section 3.6.2.1.4.1.F to satisfy the design and
in-service inspection regquirements specified in MEB 3~
Rev. 2 lacks specificity; and 2) the BTP MEB 3-1,
referenced is no lenger in eftect,

B) 1
§

-

Provide details of the design and in-service inspection
requirements in accordance with BTP MEB 3-1, Rev. 2
Section B.1.b; and update Reference 4 to BTP MEB 3-1,
Rev., 2.

Response 210.14

A) Section 53.6.2.1.4.1.A of CESSAR-DC will be revised 1in
accordance with BTP MEB 3~1, Rev. 2, Section B.l.b.(1).
CESSAR-DC Section 3.6.2.1.4.1.F Item 5 will be added tc
specify the stress limits for moderate-energy piping per
BTP MEB 3~1 Section B.2.b.

B) CESSAR~DC Section 3.6.2.1.4.1.F Item 3 will be revised
to reference Section 6.6. Iin service i1nspection
regquirements are given in CESSAR~DC Section 6.6.

Also, reference 4 will he updated to BTP MEB 3-1,
rRev. 2.
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3.6.2.1.4.2

2. Following a postulated pipe break of high-energy piping

2 1 The design and in-service inspection regquirements, as

2 Leakage Cracks

A leskage crack is postulated in place of a
circumferential break, or longitudinal break, or
through~wall crack, if Jjustified by an analysis
performed on the pipeline in accordance with the
requirements of Section 3.6.3.

Piping Near Containmant lrolation Valves

Ruptures are not postulated between the containment wall and
the inboard or outboard isolation valves in pipiny, which is
designed in accordance with the rules of the ASME Beiler and
Pressure Vessel Code, Section III (Reference 2), and which
meets the following additional regquirements:

1. The limits for postulating intermediate rupture
locations, as specified in Item A.2.b for Class 1
piping and Item B.2.b for Class 2 and 3 piping, are not
exceeded in that portion of piping.

beyond either isolation valve, the stresses in the
piping from the containment wall, to and includirg the
length of the isolation valve, are maintained within
Level C Service Limits as specified in thn ASME Boiler
and Pressure Vessel Code, Section 1II, (Reference 2).

specified in MEB 1-1 (Reference 4), are satisified.

4. The contaiament isolation valves are appropriately
qualified to assure trat operability and leak tightness
are maintained when subjected to any combination of
loadings, which may be transmitted to the valves from
postulated pipe breaks beyonu the valves.

fostulated Rupture Configurations
Break Confiqurations

Where the postulated break location 1u at a tee, elbow, or
the following pipe locations, the configurations and types
of breaks are deveramined as fcllows:

Without the benefit of a detailed stress analysis, the
following are assumed: . P, S e
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REFERENCES FOR SECTION 3.6

"E:uluation of Potential for Pipe Breaks," NUREG-10¢1,
Vol. 3.

ASME Boiler and Pressure Vessel Code, Section I1Il1, Nuclear
Power Plant Components, Class 1, 2 or_ 986 Edition.

7
ASME Code for Pressure Piping, Bll{ Power Piping, ANSI/ASMF
B31.1~1986 Edition. / Rev. 2 Nﬁ

/
USNRC Branch Technical Positior B 3-1“- Postulated Rupture
_bocations in Fluid System Piping Inside and Outside]

Water Nuclear Power Plants Against tue Effects of
Postulated Pipe Rupture, ANSI/ANS 58.12-1988.

R. T. Lahey, Jr. and F. J. Moody, "Pipe Thrust and Jet
Loads," T.ue Thermal Hyvdraulics of a Boiling Water Nuclear
Reactor, Section 9.2.3, pp. 375-409, Published by American
Nuclear Society, Prepared by the Division of Technical
Information United States Energy Research and Development
Administration, 1977.

RELAP 4/MOD 5, Computer Program User’s Manual 098, 026-5.5.

USNRC Regulateory Guide 1.45 "Reactor Coolant Pressure
Boundary Leakage Detection Systems," May 1973,

NUREG/CR-1319, "Cecld Leg Integrity Evaluation," Battelle
Columbus Laboratories, February 1980.

PICEP: Pipe Crack Evaluation Program, EPRI NP 3596-SR,
August, 1984,

“An Engineering Appreoach for Elastic-Plastic Fracture
Analvzis," EPRI NP29%31, by V. Kumar, M. D. German, C. F.
Shih, July 1981.

"Analysis of Cracked Pipe Weldments," EPRI NP-5057, February
1987.
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Question 210.15

BTP MEB 3~1, Rev, 2, Section B.l1.c¢.(1) and B.1.c.(2),
sfooity criteria for the effect of piping re-analysis due to
differences between the design configuration and the
as-built configuration on the postulation of pipe breaks in
high-energy fluid system piping in areas other than
containment.

These BTP MEB 3-1, Rev., 2 criteria are not included in the
criteria for postulated rupture locations defined in
CESSAR-DC, Sections 3.6,2.1.4.1.A and B.

Provide justification for not incluaing these BTP MEB 3-1,
Rev. 2 criteria in CESSAR-DC, Sections 3.6.2.1.4.1A and B;
or modify the criteria in these Sections to include the BTP
MEB 3~1, Rev. 2 criteria.

Response 210.15

CESSAR-DC Sections 3.6.2.1.4.1.A and B will be revised to
incorporate the criteria provided in BTP MEB 3-1 Sections
B.l.c(1) and B.l.c.(2).
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primary-plus-secondary stress-intensity
range under the combination of loadings
for which either level A or Leve B
service limits hav/e been spacifled as
calculated from eq\.caiwrt (10)

[

S allowable stress~intensity value.

J z the cunmulative usage factor

B Class 2, Class 3, or Seismically Analyzed ANS] B3l.1 Piping
Ruptures, as specified 1n b W, are
postulated Lo occur at the Oons in each
piping network designed in ace rules f the
ASME Boiler and Pressure ection % & O
(Reference 2) for Class 2 and r with the
ules of the ASME Code for Pressure Pliping, Bll] Power
Piping, ANSI/ASME B31.1-1983 Reference 1) for eismically
analyzed ANSI B2l.1 piping:
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1) The terminal ends of the pr:;;uy:1£.'d portions of the run.

2) At intermediate locations selected by either cne of the following J
methods: |
(a) At each location of potential high stress and fatigue such as /

Pipe fittings (elbows, tees, reducers, etc.), valves, flanges,
and welded attachments, or

(b) At all intermediate locations between terminal ends where the |
following stress and fatigue limits are exceeded.

(1) The maximum stress range should not exceed 2.4 Sm except as
neted below.

( (2) The maximum stress range between any two load sets (including)
the zero load set) should be calculated by Eq. (10) in Paragraph
NB~3653, ASME Code, Section III,

If the calculated maximum stress range of Eq. (10) exceeds /
the Timit (2.4 Sa) but is not greater than 3 Sm, the limit \
of U < 0.1 should be met. }
x\ !
\\ If the calculated maximum stress range Jf Eq. (10) exceeds 3 /

Sa, the stress ranges calculated by both Eq. (12) and fa.
(13) in Paragraph NB-3653 should not exceed 2.4 Sm and ..¢

Zto.sdu limit of U < 0.1.

_//
Z\O-‘5" \/\ /\‘\N
& B |

As @ rasult of piping reanalysis due to differencos between the \

design configuration and the as-built configuratior, the
highest stress or cumulative usage factor locationt may\ be /

> shifted; however, the initially determined intermediate break
{l
|
\
/

4

locations need not be changed unless one o1 the following
congitions exists:

1 (i) The dynamic effects from the new (as-built) intermediate
¥ break locations are not mitigated by the original pipe
{ whip restraints and jet shields.

\ (11) A change is required in pipe parameters such as major dif- ‘5
ferences in pipe size, wal) thickness, and routing.
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~ T N S +
As a result of pipify reanalysis ~die o differentes -
between the design configuration and the as-built
. configuration, the highest stress locations may be
,/' shifted; however, the initially determined intermediate ‘)
break locations may be used unless 2 redesign of the
piping resulting in a change in pipe parameters (diameter,
wall thickness, routing) is required, or the dynamic
effects from the new (as-built) {ntermediate break .
fccations are not mitigated by the original pipe whip (
restraints and jet shields.
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Question 210.1€

BTP MEB 3-1, Rev,

2, SBection B.l.c.(2)(b)(1), provides
criteria for the postulation of intermediate pipe breaks in
high-energy fluid sys*ew piping in areas other than
contairnent penetration for ASME Code Section II1I, C.iass
and 3 piping which contains no fittings, welded attachments,
or valves. These criteria are not included in the criteria
in CESSAR-DC, Section 3.6.2.1.4.8,

2

Provide justification frr not including these criteria; ox
modify the criteria in CESSAR-DC, Section 3.6.2.1.4.1.B 1in
accordance with BTP MEB 3-1, Rev., 2

o

Response 210.16

The following paragraph will be added to CESSAR~DC Section
J.6:.2:1:4.1:.8.2.D.

. .where the piping contains no fittings, weld al“achments,
or valves, at one location at each extreme of the pining r
adjacent te the protective structure, or..."

lection 3.6.2.1.4.1.8.2.b vill ba relabeled
s PaBasdils s BsdiBs '

These "locations at =ach extreme of thé
piring run" in many cases may coincide with intermediate
locations where stress exceede 0.8 (X+Y), i1.e., criteria 1ir

3.6.2.1.4.1P.2.D.



Question 210.17

ATP MEA 3~1, Rev. 2, Section B.l.(¢).4, requires that the
consegquences of high-energy line breaks on structures which
sepurate high-energy lines from essential coaponents be
consldered in areas other than containment nenetration, but

does not limit such consideration to structures outside
containment only.

CESSAR~DC Section 3.6.2.1.1, "General Requirements, "™ states:
"Irrvespective of the fact that the criteria in Section 3.6.2
may not reguire specific breaks, if a structure outside
containment separates a high-energy line from the essential
component, that separating structure is designed to
withstand the consequences of the pipe break in the

high-energy line that produces the greatest effect at the
structura."

Explain why the consequences of high-energy line breaks on
structures which separate high-energy lines from essential
components are limited only to structures outside
containment; or modify CESSAR-DC Section 3.6.2.1.1,
consistent with BTP MEB 3-1, Rev, 2

&

to be

Response 210.17

The words "outside containment”™ in CESSAR~DC

Section
3.6.2.1.1, last paragraph, will be deleted, making the
criteria applicable to structures inside and outside
containment.
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Question 210.18

BTP MEB 3-1, Rev. 2 Section B.1.c¢(5), specifies
environmental gqualification requirements for safety-related
electrical and mechanical egquipment inside and outside
containment resulting from the postulation of pipe breaks in
high-energy fluid system piping in areas other than
containment penetraticn,

Provide justification for not including these requirements
in CESSAR-DC Section 3.6.2 or mondify this Section in
accordance with BTP MEB 31, Rev. 2.

Response 210,18

The following sentence will be added to CESSAR-DC, Section
3.6.2.1.1, in second paragraph.

"The effects of pipe rupture and/or leakage crack are
included in the environmental gualification of
safety-related electrical and mechanical eguipment,
(Environmencal qualification of safety-related egquipment s
discussed in Section 3.11).
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Question 210.19

BTP MEB 3-1, Rev, 2, Sectior B.1.d, requires that each
iping run considered in the postalation of break locations
n ASME Code, Section III, Class 1, 2 and 3 and seismically

analyzed non-ASME Class high energy fluid system piping in

areas other than containment penetration be identified.

Identify the ping runs considered.
Response 210.19

Piping runs utilized for postulating break locations per BTP
MEB 3~1, Rev. 2, ave identified in CESSAR-DC in Table 3.6-3,
"High~Energy Lines Within Containment," and Table 3.6-4,
"High-Energy Lines Outside Containment." Tables 3.6~3 and
3.6-4 will be updated in the next amendment to CESSAR-DC.
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Question 210,20

BTP MEB 3~1, Rev., 2, Section B.l.e.(3), specifies criteria
for the postulation of break locations in high-energy
nonsafety class fluid system piping which has not been
analyzed to obtain stress information in areas other than
containment penetration.

Provide justification for not including these criteria in
CESSAR-DC Section 3.6.2.1.4.1 or modify the subsection in
accordance with BTP MEB 3-1, Rev. 2.

Response 210,20

The following paragraph will be added to the end of Section
3,6.2.1.4.1.C in CESSAR-DC:

"For non-safety class piping which is not seismically
analyzed, leakage cracks are postulated at axial locations
such that they produce the mnost severe environmental
effects."
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guestion 210.21

BTP MEB 3-1, Rev. 2, Section B.2.c, items (2) and (3)
specify criteria for the postulation of leakage cracks in:
1) ASME Code, Section III, Class 1, 2 and 3 moderate-energy
fluid system piping; and 2) other moderate-energy fluid
system piping designed to non-seismic standards which are
located in areas other than containment penetration.

Provide justification for not including these criteria in
CESSAR~DC, Section 3.6.2.1.4.1 or modify the subsection in
accordance with BTP MEB 3-1, Rev, 2.

Response 210,21

The following paragraph will be added to the end of Section
3-602011‘-10! Of CESSAR-DC:

"For moderate-energy fluid systems in areas other than
containment penetratio. leakage cracks are postulated at
axial and circumferential locations that result in the most
severe environmental conseguences. Where a break in a
high-energy fluid system is postulated which results in more
limiting environmental conditions, the leakage crack in the
moderate-energy fluid system is not postulated.
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Question 210.22

BTP MEB 3-1, Rev, 2, Section B.2.d, specifies criteria for
the postulation of leakage cracks in moderate-energy fluid
systems in proximity to high-energy fluid systems.

Provide justification for not including these criteria in
CESSAR~-DC, Section 3.6.2.1.4.1 or modify the subsection in
accordance with BTP MEB 3~1, Rev. 2.

Response 210,22

See response to Question 210.21. (Section 3.6.2.1.4.1.E of
CESSAR~DC will be revised)
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u n 23

BTP MEB 3-1, Rev., 2, Section B.2.e, specilies criteria for
the postulation of leakage cracks in fluid systems
qualifying as high-energy or moderate-energy systems.

Provide justification for not including these criteria in
CESSAR-DC, Section 3.6,2.1.4.1 or modify the subsection in
accordance with BTP MEB 3-1, Rev., 2.

Response 210.23

The following paragraph will be added to Section
3.6-2.1.‘010! Of C!SSAR‘DC:

"Leakage cracks, instead of breaks, are also postulated in
the piping of fluid systems that qualify as high-energy
fluid systems for short operational periods of time but that
qualiti as moderate-energy fluid systems for the major
operational period."
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portion of the same train; for example, a "B" train high-energy
pipe may cause failure of a “B" train electrical tray, but not
failure of any "A" train component. The capability to shut the
plant down safely under such a failure will therefore remain
intact.

Given the separation criteria above, and the pipe break criteria
in Section 3.6.2.1.2, the effects of high-energy pipe breaks are
not analyzed where it is determined that all essential systems,
components, and structures are sufficiently physically remote
from a postulated break in that piping run.

3.6.2 DETERMINATION OF BREAR LOCATIONS AND DYNAMIC EFFECTS
ASSOCIATED WITH THE POSTULATED RUPTURE OF PIPING

pescribed herein are the design bases for locating breaks and
cracks in piping inside and outside containment, the procedure
used to define the thrust at the break location, the jet
impingement loading criteria, and the dynamic response models and

results.
3.6.2.1 Criteria Used to Define Break and Crack lLocations
and Configurations
3.6.2.1.1 General Requirements (

Postulated pipe ruptures are cons.dered in all plant piping
systems and the associated potential for damage to required
systems and components is evaiuated on the basis of the enerov i=
the systenm. System piping is classified as high-energ o
moderate-energy, and postulated ruptures are classified as
circumferential breaks, longitudinal breaks, leakage cracks, o1
through-wall cracks. Each postulated rupture 1s considered
separately as a single postulated initiating event.

For each postulated circumferential and longitudinal break, an
evaluation is made of the effecte of pipe whip, jet impingement,
compartment pressurization, environmental conditions, and
flooding. Also, if required to demonstrate safe plant shutdown,
an interna. fluid system load evaluation is performed on the
effects of fluid forces on components within or bounding the
fluid system. For each postulated leakage crack, an evaluation
is made of the effects of compartment pressurization,

environmental conditions and flooding. For each postulated
through-wall crack, an evaluation is made of the effects of |
environmental conditions and flooding., The evaluation of the

required systems and components demonstrate that the protection
regquirements of Section 3.6.1 are met,
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CESSAR CERTIFICATION

Irrespective of the fact that the criteria in Section 3.6.2 may
not reguire specific breaks, if a structure outeide-conteinment
separates a high-energy line from an essential component, that
separating structure is designed to withstand the consequences of

the pipe break in the high-energy line that produces the greatest
effect at the structure.

3:5.8,1:3 Postulated Rupture Descriptions

A.

Circumferential Break

A circumferential break is assumed to result in pipe
severance with full separation of the two severed pipe ends
unless the extent of separation is limited by consideration
of physical means. The break plane area (A.) is assumed
perpendicular to the longitudinal axis of the pipe, and is
assumed to be the nross-sectional flow area of the pipe at
the break locaticn. The break flow area (A,) from each of
the broken pipe segments for a circumferent&al break, with
full separation of the two broken pipe segments, is equal to
the break plane area (A)). The break flow area, discharge
coefficient and discha?qe correlation are substantiated
analytically or experimentally.

Longitudinal Break

A long.tudinal break is assumed to result in a split of the
pipe wall along the pipe longitudinal axis, but without
severance. The break plane area (A ) is assumed parallel to
the longitudinal axis of the pipe and egual to the
cross-sectional flow area of the pipe at the break location.
The break flow area (A,) is egual to the break plane area
(A_). The break is agsumed to be circular in shape or
elfiptical (2D x D/2) with its 'ong axis paralliel to the
axis. The discharge coefficient and any other values used
for the area or shape associated with a longitudinal break
are substantiated analytically or experimentally.

Leakage Crack

& leakage crack is assumed to be a crack through the pipe
wall where the size of the crack and corresponding flow rate
are determined by analysis and a leak detection system,
as described in Section 3.6.3.

Through=-Wall Crack

A through~wall crack is assumed to be a circular orifice
through the pipe wall of cross-sectional flow area equal to
the product of one~half the pipe inside diameter and
one-half the pipe wall thickness,

Amendment E
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3.6.2.1.3 Piping Evaluated for Leak-Before-tireak

A leak~before~break evaluation is performed for Class 1 piping
with a diameter of ten inches or greater (i.e., the reactor
coolant system (RCS) main loop piping, surge line, shutdown
cooling and safety injection lines) and for the main steam line
inside containment in order to eliminate the dynamic effects of
pipe rupture from the design basis. The evaluation is intended
to meet the reguirements of 10 CFR %0, Appendix A, General Design
Criterion (GDC) 4. The evaluation 1is performed using the
guidelines of NUREG 1061, Vol. 3 (Reference 1) as described in
Section 3.6.3.

3.6.2.1.4 Piping Other than Piping Fvaluated for Leak-
Before-Break

This section applies to all hiah- and moderate-energy piping
other than that whosrn dynamic effects due to pipe breaks are
eliminated from the design basis by leak-before-break evaluation,
as identified in Section 3.6.2.1.3.

3.56.3.%3:.4.1 Postulated Rupture lLocations

A. Class 1 Pliping
o
Ruptures, as specified in ItensSsePdeand®" .. below, are
postulated to occur at the following locations in each
piping network designed in accordance with the rules of the
ASME Boiler and Pressure Vessel Code, Section II1 (Reference
2) for Class 1 piping:

: the terminal ends of the pressurized portions of the
network.
2 intermediate locations where 8§ from eguation (1G;

exceeds 2.45m.
« - intermadiate locations where U exceeds 0.1.

where, as defined in Subarticle NB-31&6SG,
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§ = primary-plus-secondary stress-intensity
range under the combination of loadings
for which either level A or Level B
service limits have been specified, as
calculated from eguation (10).
8, = allovable stress-intensity value.
u = the cumul. Live usage factor.
Q;qf\CIass 2, Class 3, or Seismically Analyzed ANSI B31.1 Piping
v Ruptires, as spe-ified in Itemf D ®end-de below, are
('\%\ postulated to occcur at the following locatiens in each
' » ‘piping network designed in accordance with the rules of the
' g?"'\‘a~ﬁﬂﬂl Boiler and [Iressure Vessael Code, Section 111,
o AE N ¥| (Reference 2) for Class 2 and Class 3 piping, or with the
4o 1 Q¥ rules of the ASME Code for Pressure Piping, B3l, Power
§ g M,Pipinq. ANSI/ASME 331.1-1983 (Reference 3) for saeismically
&; % :; analyzed ANSI BY1.1 piping:
3 {
% U :‘1. the terminal ends of the pressuyized portion of the
- 8 o © \\i network, and '
R« 1
g‘ :\k’ E ':3 2 either
i '€ § : & & intermediate locations of potential high stress or
R ) G N\ fatigue such as pipe fittings, valves, flanges and
8 % Y . welded-on attachments, or
N ., & S———
\ ~ ¢ P- intermediate locations where the stress, §,
E*igxglé exceeds 0.8(X + Y).
v N
i ,1\:.. }- é,.‘ where, as defined in Subarticle NC-3650,
i & S | s = stresses under the combination of
: v 4 loadings for which either Level A or
!% S ! level B service limits have Dbeen
p 5 \;) 3 specified, as calculated from the sum of
! :R < | equations (9) and (10).
| | :
:\g‘t 3 c ! X = equation (9) Service Level B allowable
i b stress.
PERRL
/’ s = egquaticn (10) allowable stress.
/’ : /V.'/"ﬁ - 2 -:..-».L
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4% a hon-ﬂ.:cnicully Analyzed ANSI B31.1 Piping
. K

Rupturus as specified in Itemg U and-¥y ars postulated to

peour at the following locations ir each ASME Code for
Pressure Piping, 031, Power Piping, NSIJASME &31.1-198)

(Referance 1J) piping uwetwork that (s not seismically
enalyzed,

1.

| 2.

at terminal ends of the pressurized portions of the
network, and

at each intermediate location of potential high stress

or fatigue, such as pipe fittings, valves, flanges, and
walded~on attachments,

D. Break Locations

Both circumferential and longitudinal breaks are postulated
to occur, but naot concurrentiy, in all high-energy piping
systems at the locations specified in Items A, B, or C,
i except as follows:
|
|

a: Longitudinal breaks are rHt pcstulated in piping runs
i of a nominal diameter less than 4 inches.
' 3. lLongitudinal breaks are not nostulated at terminal
ends.
:t = le5$ T whichk 13 wert .'<-‘$"’7‘5(7‘7r7” :
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Circunferential breaks are not postulated in piping

runs of & nominal diameter equal to or less than 1
inch,
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A leakagd-.crack-is ~postu a’toa i place cof T a

; circumierential break, or longitudinal break, or

L through-wall crack, if Justified by an analysis
pesformed on the ipeline in accordance with the

—— requirements of Section 31.6.3, l

Piping Near Containment lsolation Valves

e
7

Kuptures are not postulated between the containment wall and
the inboard or outboard isolation valves in piping, which is
designed in accordance with the rules of the ASME Boiler ind
Prossure Vessel Code, Section 111 (Reference 2), and which
meets the following additional regquirements:
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[ s The 1limits for postulating intermediate rupture

3
.
Qi lecations, as specified in Item A.2.b for Class 1
A 3@ piping and Item B.2.b for Class 2 and 3 piping, are not
w ?g; exceeded in thar portion of piping.
" n*\v I il 2. Following a postulated pipe break of high-energy piping
1 : "4 beyond either isclation valve, the stresses in the ;
4 ‘g ch 0B piping from the containment wall, to and including the (
. ~4: g length of the isolation valve, are maintained within
Q Qt"‘ level C Service Limite as specified in the ASME Bolier
3 < »-: and Pressure Vessel Code, Section 111, (Reference 2).
t Rg v | 3. The design and in-service inspection reguirements, as
y hs » ‘i specitied in MERP 3+) (Rcference 4), are satisified, :
(<]
',; L 4. The contalinment isolation valves are appropriately
% PR < qualified to assure that ocperability and leak tightness
q \‘ "E X are maintained when subjected to any combination of
eld $2¢ 3 loadings, which may be transmitted to the valves Irom
| < ‘Eg"» postulated pipe breaks beyond “he valves.

3.6.2.10.4.2 Pestulated Rupture Configurations

N A Break Configurations
i Whe“s the postulated break location 1s at a tee, elbow, or
3 the { ilowing pipe locations, the <onfigurations and types

of breaks arce determined as follows:
.t O Without the benefit of a detailed stress analysis, the
‘ 1 following are assumed:
‘

amendment B
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Question 210,24

BIP MER 3-1, Rev. 2, Saction B.3, specifies criteria for the
type of breaks and leakage cracks in high-énergy fluid
systen piping. The corresponding criteria for the
postulated break and crack configurations provided in
CESSAR~-DC, Section 1.6.2.1.4.2, are not in full accordance
with these BTP MEB 3-1, Rev. 2 criteria, VFor example, the
griteria for: 1) circumferential breaks in instrumentation
lines, one inch and less nominal pipe or tubing size in BTP
MEB 3-1, Rev. 2, Section B.J3.a.(1); <) circumfeiential
breaks selected without the benef't of stress calzulations
at piping welds to valves in BTP MEB 3-1, Rev. 2, Section
B.3.a(2); 3) longitudinal breaks in general in BTP MEB -1,
Rev. 2 Section B.3.b.(3); and 4) leakage cracks in BIP .<B
3=1, Rev. 2 Sections B.3.c(2) and B.3..c(4); are not
accurately reflected in CESSAR-DC Section 3.6.2.1.4..2.

Provide justification for the differences between the BTP
MEB 3-1, Rev. 2 and the CESSAR-DC criteria or modify the
latter in accordance with former.

Response 210,24

CESSAR-DC will be revised to incorporate the criteria of BTP
MEB 3~1, Rev. 2 Section B.3J,

Section 3.6,2.1.4.2 will be completely revised.
Section 3.6,2,2.2.1.E will be added.

NRC Regulatory Guide 1.11 reference will be added to the
references for Section 3.6 of CESSAR-DC.
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CESSAR 5icarion Q. 210.24

Piping Near Containment Isclation Valves

Ruptures are not postulated between the containment wall and
the inboard or outboard isolation valves in piping, which is
designed in accordance with the rules of the ASME Boiler and
Pressure Vessel Code, Section 111 (Reterence 2), and which
meets the following additional recuirements:

b

Leakage Cracks

A leakage crack is postulated in place of a
circumferential break, or longitudinal break, or
through-wall crack, if Jjustified by an analysis
performed on the pipeline in accordance with the
requirements of Section 3.6.3.

Th. limits fer postulating intermediate rupture
lecations, as pecified in Item A.2.b for Class 1
piping and Item B.2.b for Class 2 and ) piping, are nct
exceeded in that portion of piping.

Following a postulated pipe break of high-energy piping
beyond either isolation valve, the stresses in the
piping from the containment wall, to and including the
length of the isolation valve, are maintainid within
Level C Service Limits as specified in the ASME Boiler
and Pressure Vessel Code, Section III, (Reference 2).
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