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Mr. A. Schwencer, Chief Docket Nos.: 50-352
Licensing Branch No. 2 50-353
U. S. Nuclear Regulatory Cammission

Washington, D.C. 20555

Subject: Limerick Generating Station, Units 1 and 2

Reference: Letter A. Schwencer to E. G. Bauer, Jr., dated
February 7, 1983

File: GOVT 1-1 (NRC)

Dear Mr. Schwencer:

The reference letter transmitted the Mechanical Engineering Branch
(MEB) Draft SER which contained open items. As a result of meeting with
MEB on March 22-24, 1983, most open items were resolved. Enclosed is a
sumary listing of the status of each open item. The final responses
to MEB concerns and related FSAR page changes that were discussed at
the March 22-24 meeting are enclosed also. The FSAR changes will be
incorporated into FSAR Revision 19 in April. We will be scheduling
meetings with MEB within two weeks to resolve the few outstanding
open items.

Very yours,

JLP/gra/T-9 ﬁoo u“
cc: See Attached Service List Eb \
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LIMERICK MEB-SER MEETING SUMMARY
~ WARCH 2Z-2%, 1983

2

3.2  CLASSIFICATION

FSAR RESP.
Q. # SECTION SUBJECT ORG. STATUS ACTION
1 3.2:1 R.G. 1.29 B Open NRC to di=<cuss with Kirkwood
2 3.2.1 RPV Int. GE Closed None. Revision completed.
3 3.2.1 Turb. Bypass B Closed None
4 . 5 | React. Control Sys. GE Closed None
5 3.2.2 CS Structures GE Closed None. Revision completed.
6 3.2.2 Pipe Supports B Closed None. Revision completed.
7 1T3.2-1 RPV Support Skirt GE Closed None. Revision completed.
8 13.2-1 CRD Hsg. Support GE Closed None. Revision completed.
S 13.2-1 RPV Int. GE Closed None. Revision completed.
10 13.2-1 Class 3 Piping B Closed None. Revision completed.

PCY:cal/K02096*-1
3/25/83



3.2 CLASSIFICATION (Continued)

k3

FSAR
Q. # SECTION
11 T73.2-1
12 T13.2-1
13 T13.2-1
14 13.2-1

PCY:cal/K02096*-2
3/25/83

SUBJECT
Emerg. CWS

R.G. 1.26

QA Certif.

QG for C&I

RESP.

ORG.

GE/B

PECO to provide additional diesel
NRC to confirm with Kirkwood.

STATUS ACTION
Closed. None
Conf.

Closed None.
Closed None

Revision completed.

info. by 4/83.




LTMERICK MEB-SER MEETING SUMMARY
MARCH 22-24, 1583

3.6 PIPING ANALYSIS

FSAR RESP.
Q. # SECTION SUBJECT ORG. STATUS ACTION
15 3.6.1.1 Pipe Diam. B/GE Closed None. Revision completed.
16 3.6.2 Terminal Ends B Closed None
17 3.6.2.1.1.1 Break Crit. GE/B Closed None. Revision completed.
18 3.6.2.1.1.1 Pipe Welds B Closed None
19 3.6.2.1.1.1 Welded Attachment B Closad None
20 3.6.2.1.1.1 Volumetric Exam B Closed None. Revision completed.
21 3.6.2.1.1 Break Crit. GE/B Closed None. Revision completed.
22 3.6.2.1.1.4 Interm Break B Closed None
23 3.6.2.1.1.5 SC II Break B Closed None
24 35.2.1.3 Pipe Whip B Closed Mone Revision completed.
25 3.6.2.1.3 Circumf. Break GE/B Closed None

PCY:cal/K02096*-3
3/25/83



PIPING ANALYSIS (Continued)

3.6
FSAR

Q. # SECTION
26 0. 1.
27 3.8.2.1
28 3.6.2.1
29 3.6.2.1
30 3.6.2.1
31 3.6.2.2
32 3.6.2.2
33 3.6.2.2
34 3.6.2.3
35 3.6.2.4
36 3.6.2.5

PCY:cal/K02096*-4

3/25/83

2f

SUBJECT

Circumf. Break
Break Area

Longit. Break

Break Geometry
Longit. Break
Recirc. Stiffness
Recirc. Operability
FW Check Valve
Power Level Assump.
PDA Whip &

Restraint

Restraint

RESP.
ORG.

GE/B

GE/B
GE/B

GE

D

E

@

GE

B/PECO

STATUS

Closed

Closed

Closed

Closed

Closed

Closed

Clesed

Jdpen

Closed

Closed

Closed

ACTION

None

None. Revision completed.

None

None

None

None

None

Response revised. PECO to followup.
None

None

None. Revision Completed.



3.6

FSAR
Q. # SECTION

37 3.6.2.5.2

38 3.6 T&F

PCY:cal/K02096*-5
3/25/83

PIPING ANALYSIS (Continued)

SUBJECT

Operability
Restraint

Break Calculation

RESP.

ORG.. STATUS ACTION
B Closed None
B/GE Closed None.

Revision Completed.

Schedule Commitment.



3.7 SEISMIC ANALYSIS
FSAR

Q. # SECTION SUBJECT

39 3.5.3.2:1 OBE Cycles

40 3.7.3.2.2 Fatigue Cycles

4] 3.7.3.6 3 Seis Components

42 3.7.3.7.1 Closely Spaced
Modes

43 3.7.3.12 Buried Piping

44 3 7. 333 Boundary Anchor

PCY:cal/K02096*-6
3/25/83

RESP.

ORCG.

GE

B

B

-

2

LIMERICK MEB-SER MELTING SUMMARY
~ MARCH 22-24, 1983

STATUS ACTION
Closed None
Closed None
Closed None
Closed None
Closed None
Closed None

Revision completed.

Revision completed.

Revision completed.



LIMERICK MEB-SER MEETING SUMMARY

e x 2
3.9 MECHANICAL DESIGN
FSAR RESP.

Q. # SECTION SUBJECT ORG. STATUS ACTION
45 3.9.1.1.1 CRD Trans. GE Closed None
46 39.1.1.2 CRD Hsg. Trans. GE Closed None
47 3.9.1.1.3 0BE Cycles for HCU GE Closed None
48 3.9.1.1.5 Startup/Shutdown GE Closed None

Cycles
49 3.9.1.1.¢ Normal/Upset Trans. GE Closed None Revision completed.
50 3.9.1.1.9 Pool Cycles GE/B Closed None Revision completed.
51 3.9.1.1.9 Scram Cycles GE Closed None
52 3.9.1.2 Computer Programs GE/B Closed None Revision completed.
53 3.9.1.3 Exp. Stress Anal. GE Closed None
54 3.9.1.4 Elast.-Plastic GE/B Closed None

Anal.
55 3.9.1.4.1 CRD Tests GE Closed None

PCY:cal/K02096*-7
3/25/83



MECHANICAL DESIGN (Continued)

3.9

FSAR
Q. # SECTION
5%  3.9.2
57  3.9.2.1
58  3.9.2.1
59  3.9.2.4
60 3.9.2.5
61 3.9.2.1a.3
62 3.9.2.1
63  3.9.3
64 3.9.3.1
65 3.9.3.1.6
66  3.9.3.1

PCY:cal/K02096*-8

3/25/83

SUBJECT

Pre-op Vib./
NUREG-0619

Level 1 & 2
Criteria

Startup Piping
Test

Prototype Reactor
LOCA + SSE
Snubbers-Vib.
Control
Pre-op Vib. Crit.
AP NUREG-0609
Piping Func. Capab.
Recirc. Pump

Design

NUREG-0800 Req't

RESP.
ORG.
GE/B/PECC

GE/B

GE

GE

GE/B

B/GE

GE/B
GE/B/PECO
GE

GE/B

STATUS  ACTION
Closed None Revision completed. NRC to confirm.
Closed None Revision completed.
Conf. Pending NRC's review of test spec.
Closec None
Closed None
losed None
Closed None Revision completed.
Conf. None Pending NRC's New Loads review.
Closed None Revision completed.
Closed None Revision completed.

Closed(B) None

Revision completed.

Conf.(GE) Pending NRC's review of NSSS NL update.



3.9 MECHANICAL DESIGN (Continued)

FSAR
Q. # SECTION
67 3.9.3.1
68 13.9-6
69 1531
70 3.9.3.3.2

71 3.9.3.4.1

72 3.9.3.4,1
73 3.9.3.4
74 3.9.3.3
75 3.9.3.4
76 3.9.3.4

77 3.9.3.4.1

PCY:cal/K02096*-9
3/25/83

SUBJECT

SRV Piping Fatique

Load Combination

NL Reconciliation

Open Discharge Sys.

Hi. Cyc. Fatigue
for Supports

Bolts Stress
Prim.& Sec. Stress
Pres. Relief
Devices

NF Boundaries

Support Buckling

Snubber Design

RESP.

ORG.

GE

GE/B

B/GE
GE/B
GE/B
B/GE
B/GE
GE/B

B/GE

STATUS

Closed

Closed

Conf

Closed

Closed

Closed

Ciosed

Clocec

Closed

Closed

Closed

ACTION

Nene
None
None
None
Non~
Nene
Mone
None
Noene
None

None

Revision completed.

Revision completed.

Pending NRC's New Loads review.

Revision completed.

Revision completed.

Revision completed.

Revision completed.



3.9  MECHANICAL DESIGN (Continue )

FSAR
Q. # SECTION

78 3.9.3.4.1

79 3.9.3.4.1

80 3.9.3.4.1

81 3.9.3.4.1

82 3.9.3.4.6
83 3.9.3.1
84 3.9.4.2
85 3.9.5

86 $.9.5.1
87 3.9.6.1
88 3.9.6.1
89 3.9.6.1

PCY:cal/K02096*-10
3/25/83

SUBJECT

Snubber Design

Snubber Design

Snubber Test

Snubber Design

Support Design

Load Combination
Table

CRD Comp. Design

Jet Pump Beam
(1EB80-07)

RPV Int. NG
Inservice Testing

Inservice Testing

ISI Program

RESP.
CRG.

GE/B

GE

GE/PECO

GE

B/PECO

B/PECO

B/PECO

STATUS ACTION

Closed None

Closed None

Closed None Revision completed.

Closed None Revision completed.

Open (1) Class 1 full penetration welding on comp. support.
(2) ISI of AISC items and Class 1 comp. supports.

Closed Revision completed. B to follow up commitment.

Closed None Revision completed.

Closed None

Closed None Revision completed.

Closed None Revision completed.

Closed None Revision completed.

Conf. PECO and NRC to meet to discuss IST.



3.9 MECHANICAL DESIGN (Continued)

FSAR
Q. # SECTION SUBJECT
90* 3.9 M.S. Pipe "Miter"
91* 3.9 Implementation of

NB-3113

RESP.

ORG.
GE

STATUS

Closed

Closed

ACTION
None

None

*This question is added by NRC in the MEB-SER meeting on 3/24/83.

PCY:cal/K02096*-11
3/25/83



LIMERICK MEB-SER

MEETING AGENDA
MARCH 22-24, 1983

0  TUE., MARCH 22

SER @/R DISCUSSION
L1175, 9:00 - 4:30

0 WED., MARCH 23

0 THUR.

PCY
3/21/83

’

SER Q/R DISCUSSION
L1175, 8:30 - 4:30

NSSS CLAMP DISCUSSION/BOP AUDIT
K2630, 9:00 - 4:30

MARCH 24

SER Q/R DISCUSSION
L1175, 8:30 - 4:00

BOP AUDIT
L1605, 8:30 - 4:00

CONCLUSION
L1175, 4:00 - 5:00
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Ko - W\ A
% UNITED STATES :
NUCLEAR REGULATORY COMMISSION

w :g WASHINGTON, D. C. 20855
v, WIS

JAN 2 1383

MEMORANDUM FOR: Thomas M. Novak, Assistant Director for
Licensing, DL

FROM: James P, Knight, Assistant Director for
Components & Structures Engineering, DE
SUBJECT: DRAFT INPUT TO LIMERICK SER '

“he MEB and its contractor, Pacific Northwest Laboratory, have completed
the review of the Limerick FSAR through Revisfon 15. We have chosen to
by-pass the first round of questions and proceed directly to a draft SER
input which includes a 1ist of open items and staff positions. Using
this 1ist as a guide, the applicant should prepare an agenda for a
meeting in which we can discuss and resolve the questions developed

in our review. We anticipate this meeting being held over a 3-4 day
perfod at a mutually agreeable site tentatively during the week of April
11, 1983. Attached to this memorandum is a set of guidelines relative
to the preparation for and the logistics ef such a SER meeting. Also
attached is a 1ist of observations based on previous SER meetings which
may be helpful.

After this meeting and any recessary follow-up, we will update the SER
fnput into a form sufficiently clean for publication. You should
emphasize to the applicant that we expect this extended meeting to
resolve almost all of these open issues. Therefore, it should bring the
NSSS, AE, and utility people necessary to both discuss technical details
and make binding commitments. We strongly recommend the meeting be held
at the Bechtel offices in San Francisco, California.

The draft SER contains those sections of 3.2, 3.6, 3.7, and 3.9
applicable to MEB's scope of responsibility. Section 5.2 will be
reviewed separately at a later date.

In addition, during this meeting the MEB and its contractor, Oak Ridge
National Laboratory, are planning to perform an audit of the applicant's
design specifications and design reports as part of our licensing review
under Standard Review Plan 3.9.3. The objectives of the review are:

1. To check that design specifications required by the Code* have been

(or will be) prepared and contain a complete basis for the
construction of the component.

¥KSME BEPV CODE, SECTION III



Thomas M. Novak -

2. For Code Class 1 components: check that stress reports as required
by the Code have been (or will be) prepared, that the fnput data
used are clearly traceable to and agree with the design specifica-
tion, and the analyses show complfance with Code requirements.

3. For Code Class 2 or 3 components: (except piping systems where
* Stress reports are required) check that calculations have been (or
will be) prepared and filed, that the input data are clearly
traceable to and agree with the design specifications, and the
calculations show compliance with Code requirements,

4. To check that specifications include appropriate provisions to
assure reliable performance of components during their anticipated
service, and that adequate documentation has been (or will beg
received, which shows compliance with the specifications.

On the first day of the meeting, we request that the applicant provide
Design Specifications and stress reports or calculation files for the
following:

1. one pump

2. one valve

3. one piping system -

4. one component support -

Our intention 1s to perform a preliminary review of these during the
meeting. Copies of the documents will_be requested to assist in
performing a detailed review subsequent 'to the meeting.
o b —
James P. Knight, Assistant Director for
Components & Structures Engineering

Diyision of Engineering
e
Enclosure: As stated

cc: R. Vollmer

Martin

Bosnak

Brammer
Kirkwood

L1

. Beeman, PNL
Rodabaugh, ORNL
Moore, ORNL

Contact: Y. L1, DE:MEB, x24417

MmO <oox



2. Section

3 Sediem

“ Section

feed 12:-7.82

" Limerick Generating Station

FSAR Questions

3.2 Classification of Structures, Components, and Systems
3.2.1 Seismic Classification
3.2.1 Page 3.2-2

It is the staff's position that those portions of the steanm
system of boi(ing water reactors extending from the outermost
containment isolation valve up to but not including the turbine
stop valve, and connected piping of 2 1/2 inches nominal pipe
size or lLarger up to and including the first valve normally
closed or capable of automatic tlosure during all modes of
normal reactor operation shculd b2 classified seismic Category
I. Your use of remotely cperated manual valuves in lieu of
norually closed or autematic valves is not in conformance with
Regulatory CGuide 1.29. Provide additional assurance that your
exception has an equivalent Level of safety.
3.2.1 Page 3.2-2 ;

What parts of the reactor‘'internals and the reactor core
are not designed to seismic Ca;egory I standards?
3.2.1 Page 3.2-3

Explain the statement "Consistent with Regulatory Guide
1.26, the turbine bypass valve test is not designed to seismic
Category I requirements."”
3.2.1 Page 3.2-3

Regulatory Guide 1.29 requires that systems or portions of

systems required for reactor shutdown should be classified



seismic Catejory I. Justify not classifying manual reactivity

=

" control systums in this manner.

5 Setiom

8. Sucdi

oy

3.2.2 Quality Group Classification
3.2.2 Table 3.2-1, Page 1

Justify not classifying the core support structure Guality-
Group B
3.2.2 Table 3.2-1, Page 1

It is the staff's position that pipe supports should have
the same quality group classification as the fluid system for
which they must function. Justify all cases in which ASME Class
1, 2 or 3 piping or component supports have not been given a
quality group c[lssification'connensurate with the piping or
component classification.
Table 3.2-1

Justify not providing a quality group classification for the
reactor vessel support skirt.
Table 3.2-1

Justify not providing a quality group clascification for the
control rod drive housing supports.
Table 3.2-1 ¢

Justify not providing a quality group classification for the

reactor internals.



.

1. Secliom

’3.Qw*m

Table 3.2-1

Explain the use of ASME III class 3 Ppiping that i< not
seismic Category I in the spent fuel pool cooling system.
Table 3.2-1

What part of the Emergency Service Water System is seismic
Category IIA?

3.2.2 Table 3.2-1, Page 8

There are systems of light-water cooled reactors important
to safety that are not identified in Regulatory Guide 1.26 that
the staff considers should be classified Quality Group C.
Examples of these systems are: diesel fuel oil storage and
transfer system; diesel engine cggling water system, diesel
engine lubrication system, diesel eﬁgine starting system, diesel
engine combustion air intake and exhaust system, and instrument
and service air systems required to perform a safety function;
and certain ventilation plant systems. Gas treatment systems
which are considered as engineered safeguards systems should be
classified Quality Group B. ‘

Justify the lack of qualiiy group classification for many
of the above diesel-generator System components, the standby gas
treatment system, the control structure ventilation system, the
auxiliary switch gear room, and HVAC equipment room.

3.2.2 Table 3.2-1 Page 14

Appendix A of SRP 3.2.2 requires that main steam leads
from, and including, the turbine stop valves to the turbine
casing shall be Quality Group D + Q.A. or certificationr. Why

have you omitted these Lines from your 'Q' Llist?



/ on 3.2 Table 3.2-1 Pages 16-18
Why are there no Quality Group Classifications on instru-
mentation and control systems for engineered safety feature
systems? .
/5. Sefiom 3.6.1.1 Page 3.6-4
Provide the analytical or experimental data used to demon-
strate the capability of an pipe impacted by a larger diameter
pipe or an equal diameter pipe with greater wall thickness to
survive the impact without Loss of pressure boundary integrity.
26. Sctien 3.6.2 Page 3.6-30
What is meant by the statement "Terminal ends of the piping
runs ext:nding beyond these portions of high=-energy piping are
considered to originate at a point idjacent to the required
‘ mement-Llimiting restraints?”
1) Sifem 3.6.2.1.1.1 Page 3.6-30 .
Branch Technical Position MEB 3-1 requires that when breaks
and cracks are not postulated in high-energy ASME Class I
piping in containment penetration areas, the following Llimits must

.

be met: '

a) The maximum stress range between any two load sets (includ-
ing the zero load set) should not exceed 2.4 S., and should
be calculated by Eq. (10) in Paragraph NB-3653, ASME Code,

Section III1, for those lLoads and conditions thereof for



¢

/illyﬁw“

/7 Seeliem

which Leyel A and lcyél B stress Limits haye been speci-
fied in the system's Design Specification, including an
operating basis earthquake (OBE) event transient. The
S. is design stress intensity as defined in Article NB-
3600 of the ASME Code Section III.
If the calculated maximum stress tange of Eq. (10) exceeds
2.4 S., the stress ranges calculated by both Eq. (12) and
Eq. (13) in Paragraph NB-3653 should meet the limit of
2.4 s..
bl The cumulative usage factor should in all cases be less
than 0.3. Revise your break exclusion criteria to in-
cluce these load set and design stress intensity require~
ments. -
3.6.2.1.1.1 Page 3.6-31
When stresses in ASME III, Class 2 piping beyond the break
exclusion area exceec 1.8 Sh as calculated by equation (9), and
when the piping between the outboard isolation valve and the
restraint is constructed in accordance with ANSI B31.1, the
piping shall be seamless with full radiography of all circum=-
ferential welds, or all longitJdinal and circumferential welds
shall be fully radiographed. Provide a commitment to this
requirement.
3.6.2.1.1.1 Page 3.6-31

Where you have employed welded support attachments in break

exclusion areas, commit to performing detailed stress analyses or

tests to demonstrate compliance with the applicable stress Limits.




a‘.,'f:n 3.6.2.7.1.1 Page 3.6-33

Proyide details of, and justification for instances in which

100X volumetric weld examination in break exclusion piping will

not be performed. -

2/ Scdoam 3.6.2.1.1.2 Page 3.6-32

Selin 3.6.2.1.1.3 Page 3.6-33

Branch Technical Position MEB 3-1 requires that breaks be

postulated in ASME III Class I piping, other than containment

penetration areas according to the following criteria:

(a)
(b)

‘l. (c)

(d)

At terminal ends.
At intermediate locations where the maximum stress range
2as calculated Sy Eg. (10)_fnd either (12) or (13) exceeds
2.4 Sp*
At intermediate locations where the cumulative usage
factor exceeds 0.1.
If two intermediate locations cannot be determined by
(b) and (c) above, two highest stress locations based on
Eq. (10) should be sclested. If the piping run has only
one change or no change‘of direction, only one intermediate
location should be pustulated.

Revise your‘pipe break location criteria to conform

|

to these requirements.

32, Scfiem 3.6.2.1.1.4 Page 3.6-33

The staff contends that in ASME Class 2 and 3 piping systems

where intermediate break locations are postulated at each pipe

’ fitting, and the piping system contains no fittings, valves, or
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welded attachments, g hreak should be Postulated at each extrenme
of the piping run adjacent to the protective structure. Add
this criteria to your intermediate break location postulation
methodology.
3.6.2.1.1.5 Page 3.6-34

Provide assurances that breaks in non-seismic Category I
piping have been postulated at tpose locations that would resul®
in the maximum amount of damage and that all safety related
Systems and components have adequate protection from these pip~-
ing breaks.
3.6.2.1.3 Page 3.6-35

Is there any unrestrained whipping pipe located inside
rontainment? il
3.6.2.1.3 Page 3.6-35

Circumferential breaks should be postulated whenever the
maximum stress range is exceeded and the circumferential stress
is less than 1.5 times the axial stress, regardless of whether
the cumulative usage factor is less than 0.1. Alter your break

postulations to include this requirement.
A}

» 3.6.2.1.3 Page 3.6-35

State where you have taken credit for a less than one pipe
diameter displacement in the event of a circumferential break
and discuss the analysis performed in such a case.
3.6.2.1.3 Page 3.6-35
jﬂ,;/ulmaj

List and justify an%1breoks that are assumed to be less

than full area breaks.



t&fh 3.6.2.1.3 Page 5.6-35
Provide assurance that longitudinal breaks are postulated
at *wo diametrically or;osite points on the piping circumference.
;i. Seefdm 3.6.2.1.3 Page 3.6-36
What geometry is assumed for the opening of a longitudinal
break? |
30. Sacfien 3.6.2.1.3 Page 3.6-36
Longitudinal pipe breaks should be rostulated whenever
the maximum stress range is exceeded and the circumferential
stress is greater than 1.5 times the axial stress regardless of
.uhether the cumulative usage factor is less than 0.1. Change
your break postulation nethodolog! to reflect this requirement.
ITETTTT3—Page—3T6-3%
‘I’ _ Frov+de—t—d+'cutsﬁon-o#—hou—you—considec_aaxxing_and_iLnodr
ing—effects—due—to—through~wall—cracks.
3/. Sudien 3.6.2.2.2 Page 3.6-39
How is the mass/inertia and stiffness properties of the Re~-
circulation system represented?
32. Sefiom 3.6.2.2.2 Page 3.6-40 ‘
What Llimits are used to insure operability?
73. Selim 3.6.2.2.2 Page 3.6-40
Provide the basis for assuring ghat the feedwater isola-

tion check valves can perform their function following a

postulated pipe break of the feedwater Lline outside containment.

2 2% 1 Page 3.6=%T
‘I’ —aﬁovido—ccicacnch_3.b-S—tﬂd—arﬁ-9—+vr-UU?‘F!v+t».



3% Sacf/em 3.6.2.3 Page 3.6-42
‘ It is the staff's position that the loading condition of a
piping system prior to rupture should be 102X of full power.
Change your assumed loading condition or justify the lower value.

i 06020‘ P.ge 3.6-“1

Provide assurance that 90X of the load carrying capacity of

restraint carbon steel wire ropes posscsses conservatism equiva-

lent to 50% of the ultimate uniform strain.
| 3.6.2.4 Page 3.6-44

How is the load capacity of the wire rope restraints
determinggg/ d&&:&.

I Sudim 3.6.2.4 Page 3.6-45

Provide a detailed discussian of how you have evaluated:
a) impact and rebound due to pipe uhip\
‘ b) elastic and inelastic deformation of piping and rest'raints
¢) support boundary conditions
34. Gdiom 3.6.2.5.2 Page 3.6-46
Provide a Llist of all instances where a pipe restraint
touches a pipe during normal operation. Justify this practice.
27.Cdim 3.6.2.5.2 Page 3.6-46 ;
Provide a more detailed discussion of the design Llimits

used to verify operability of a component that is protected by

an operability restraint.



‘I 38#. Section 3.6 Tables and figures
Provide a schedule for completing all tables and figures
Section 3vb6—Figures
8reak locations for all high energy pipe breaks should be
shown on the restraint drawings. In addition the break exclu-
sion area should also be shown on the applicable drawings.
Inseat 3 ——v
e 40 Section 3.7.3.2.2 Page 3.7-19
The reasoning that fatigue is not important for equipment
because the equipment remains elastic is not valid. Change
this section to indicate a more correct approach.
Insond 4 —w :
2. Section 3.7.3.7.1 Page 3.7-23
How are closely spaced modes combined for NSSS systems and
components? S
‘ &3, Section 3.7.3.12 Page 3.7-25
Please provide a more detailed discussion of your analysis
procedures for buried seismic Category I piping. Provide an
example of an analysis.
44§ Section 3.7.3.13 Page Z.7-25
Please provide a discusgion of the techniques used to de~-

sign anchors that separate seismic Category I and non-seismic

Category I systems.

10
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Insert 3

39. Section 3.7.3.2.1, page 3.7-18

Section 3.7.3.2.1 of the LGS FSAR arrives at only one OBE intensity
earthquake for design of the NSSS systems and components. Justification
is required for this conclusion. Specifically, the applicant is
required to provide a response to the letter from P. Bosnak (NRC) to

R. Artigas (G.E.) dated February 18, 1982.

.



Insert 4
41. Section 3.7.3.6, paje 3.7-22

Section 3.7.3.6 of the LGS FSAR states that for NSSS systems, the
absolute sum of the largest horizontal response and the vertical
response was usec for response spectrum methods while the algebraic sum
of contribution due to two earthquake components was used for time
history methods. Regulatory Guide 1.92 requires that the square-root-
of-the-squares of.three components of the earthquake motion be used.
The applicant is requested to justify thé approach used in the LGS
analysis. Ir addition, describe how the vertical response spectrum is

determined.



. 3.9.1 Special Topics 'or Mechanical Components
4. @{;,.,3.9.1.1.1 Page 3.9-2
Explain the absence of upset and emergency category tran-
sients for the control rod drive.
44. C e 3.9.1.1.1 Page 3.9-2
Justify the differences between the number of transierts
for the Control Rod Drive and the Control Rod Drive Housing.
4). Sef7em3.9.1.1.3 Page 3.9-4
Jus;ify using only one OBE cycle for the Hydraulic Control
Unit.
“2. Sedien3.9.1.1.5 Page 3.9-4
Why are there 120 startups and 111 shutdowns?
‘S.J:». 3.9.1.1.2 =3.9.1.1.11 Pages 3.9-3 to 3.9-8
Why do many of the transients Listed have two classifica~
tions, i.e., normal/upset?
S0, St 3.9.1.1.9 Page 3.9-6
How many cycles due to suppression pool dynamics are in-
cluded in the analysis? ;
S/ Sedien 3.9.1.1.9 Page 3.9-6 :
A Why are only 180 scram cycles considered?
#2. Sediew 3.9.1.2 Page 3.9-9
In order for the staff to assess the applicability and
validity of computer programs used'in dynamic and static analyses
of seismic Category I Code and non-Code items, the following in-

formation is required:

11



‘ i a. the author, source, dated yersion and facility.

b. a description, and the extent and Lipitation of its appli-

caticn.

€. the computer program solutions to a series of test problems

which shall be demonstrated to be substantially similar to

solutions obtained from any one of sources 1 though 4 and

source 5.

1. hand calculation

2. analytical

3. acceptable

results published in the Lliterature

experimental tests

4. by an MEB acceptable similar progranm

5. the benchmark problems found in NUREG/1677

~

:‘C{;m 3.9.103 P'QG 3.9-23
Provide assurance that all experimental stress analysis

performed on seismir Category I Code or non-Code items meets

provisions of Appendix II of Section III of the ASME Code.

A ‘C_'ul;'," 3.9.1.4 Page 3.9-24
Provide details of
have used in evaluating
Level D Llimits.
28 O dien 3.9.1.4.1 Page 3.9-24

Provide details or

analysis on Control Rod

any elastic-plastic analysis you may

seismic Category I equipment for Service

references of testing done in Llieu of

Prives.

LT



3.9.2 Dynamic Testing and Analysis of Systems, Components, and

' Equipment

:“ y)m 3.9.2
It is the staff's position that all essential safety-related

instrumentation Lines should be included in the vibration monitor=-
ing program during pre-operational or start-up testing. We require
that either a visual or instrumented inspection (as appropriate)

be conducted to identify any excessive vibration that will result
in fatigue failure.

Provide a Llist of all safety-related small bore piping and
instrumentation Lines that will be included in the initial test
vibration monitoring program.

The essential instrumentaticn lines to be inspected should

‘ include (but are not Limited to) the following:
8. Reactor pressure vessel level indicator instrumentation
lines (used for monitoring both steam and uate; levels).
b. Main steam instrumentation lines for monitoring main steam
flow (us;d to actuate main steam isolation valves during

high steam flow). :

€. Reactor core isolation cooling (RCIC) instrumentation Llines
on the RCIC steam line outside containment (used to monitor
high steam flow and a2ctuate isolation).

d. Contrcl rod drive lin;s inside containment (not normally
pressurized but required for scram).
Please provide a statement as to the compliance with NUREG-

0619, "BWR Feedwater Nozzle and Control Rod Drive Return Line

' Nozzle Cracking."”

13
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&) Sudien 3.9.2.1 Pages 3.9-29 to 3.9-31

. Provide the actual stress li-'its to de used for both Level 1
and Level 2 of your piping vibration test program.
Frrert—~foge—3+9-30"
Frov+de—9rettrr-dett++—o4—youn_pgogaau—ton—saubbtn_natnobi+444
test-ings
£ Srem 3.9.2.1b Page 3.9-34
Provide a List of sensor type and location and measurement
locations for BOP piping vibration, thermal expansion, and dynamic
effect testing.
#em 3.9.2.4 Page 3.9-47

Previa a ptafemed in LGS FSAR ”Fz"-'f,j t'Jc-“-‘{]i:/ +a P"/ﬂfﬂ"- veachsr
What—is—t-he—prototype—neactor—for—LG652 For LGS,

~
P

L0, Sadien 3.9.2.5 Page 3.9-48 -
‘ Verify that the actual loads considered are a LOCA in combination
with the SSE.
&/ . Zudiem 3.9.2.1a.3 Page 3.9-30
' List all instances where snubbers are uﬁed to control steady~-
state vibration.
£2. Stfem 3.9.2.1 Page 3.9-29 ;
Piping vibration, thermal expansion, and dynamic effects
testing is done during a preoperational testing program. The pur-
pose of these tests is to assure that the piping vibrations are

within acceptable Limits and that thé piping system can expand

thermally in a manner consistent with the design intent. During

14



the plant', pr;bporational and startup testing prcgrom! the
applicant must test various piping systems for abnormal, steady~-
state or transient vibration and for restraint of thermal growth,
Systems to be monitored include 1) ASME Code Class 1, 2 and 3 .
piping systems, 2) high energy piing systems.inside seismic Cate~-
gory I structures, 3) high energy portions of systems. whose fail-
ure could reduce the functioning of seismic Category I plant fea-
tures to an unacceptable safety level,’aﬁd &) seismic Category I
portgons of moderate energy piping systems loc}ted outside con-
tainment. The piping vibration test program must comply with the
ASME Code, Section III paragraphs NB-3622.3, and ND-3622.3 which
require that the applicant be responsible, by observations during
startup or initial operations, for ensuring that the vibration of
piping systems is within acceptable levels. }his vibration might
be due to plant transients or might be associated with steady~-
state plant operation. This steady-state vibration, whether flow-
induced or caused by nearby vibrating machinery, could cause 108
or 109 cycles of stress in the pipe during its 40-year Life.

For this reason, the staff requires that the stresses associated
with steady-state viQrction be\limited to 50% of the alternating
stress 1ntensity,'$. at 106 cycles as defined in the ASME Code,
Appendix I, Figure 1-9.1 and I1-9.2. 1In addition, pipe whip
restraint initial clearances will be checked as will snubber
response. The test progranm th0uld.consist of a mixture of instru-
mented measurements and visual observation by qualified personnel.
The applicant will be required to provide a summary of the results

of this test program upon its completion.




Provide assurances that your preoperational testing complies

' with the aboye positian.
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3.9.3 ASME Code Class 1, 2, and 3 Components, Component Supports,

‘ and Core Support Structure.;

£3. Seutfren 3.9.3

Using the guidance of NUREG-0609, provide the methodology -
used and the results of the annulus pressurization (AP) analysis
(asymmetric LOCA loads) for the reactor system and affected com~-
ponents including the following:

1. reactor pressure vessel and supports,

2. core supports and other reactor internals,

3. control rod drives,

4. ECCs piping attached to the reactor coolant system,

5. primary coolant piping, and

6. piping supports for aff:;ted piping..

. The results of the above analysis should specifically
address the effects of the combined loadings due to annulus
pressurization and an SSE.

T
Provide—your—response—to—lE-Buttetin—29=02 —

44 Sucdiom 3.9.3.1 Page 3.9-5z :

The functional capability for essential systems must be
assured when they are subjected to loads in excess of those for
which Service Level B Limits are specified. By essential
stteas are meant those ASME Class'1, 2, and 3 and ény other
Piping systems which are necessary to shut down the plant
foliowing or to mitigate the consequences of an accident. Please

dov bt wsss LrOp
' provide such criteria. 1In parﬁcular,\have the criteria in

/
NEDO0-21985 been met?



(‘Q.{-n 3.9.3.1.6 Page 3.9-53

Why are the recirculation pumps designed to Section VIII

Pivision I of the ASME Code?
/(.g.,{.;., 3.9.3.1 Pages 3.9-52 to 3.9-62
.Stondard Review Plan 3.9.3 of NUREG-0800 requires that
internal parts of components, such as valve discs and seats, and
pump shafting, subjected to dynamic loading during operation of
the component should be included in consideration of loading
combinations, system operating transients, and stress Llimits.
Provide assurance that this has been done.
Insayt & —w
‘?ngﬂv‘_3.9.3.1 Table 3.9-6
Appendix A of SRP 3.9.3 requires that Class 1, 2, and 3 com~-
ponents, component supports, and Class CS core support structures
. shall meet a service Limit not greater than level D when sub-
jected to the appropriate combination of Loadings resulting from
(1) sustained loads, (2)_either the DBPB, MS/FWPB, or LOCA, and
(3) the SSE. This loading combination does not appear in Table
3.9-6 for all of the above components. Provide more explicit
loading combinations and show what service Limits are met.
Tasend § —
Ve Selven3.9.3.3.2 Page 3.9-76
Are there any open discharge systems mounted on ASME Class

3 systems? If so has Reg. Guide 1.47 been used in the design of

these systems?

18



. Insert §
67. Section 3.9.3.1

The safety relief valve discharge piping and downcorners are ASME Class
2 and 3 components, a fatigue analysis is not required in their design
by the ASME Section III Boiler and Pressure vessel Code. However, a
through wall leakage crack in these lines resulting from fatigue caused
by SRV actuations and small LOCA conditions would allow steam to bypass
the pressure suppression pool. This could result in an unacceptable
overpressurization of the containment. We, therefore, require that the
applicant perform a fatigue evaluation on these lines in accordance with

the ASME Class 1 fatigue rules. i



Insert 6
69. Section 3.9.3.1

The suppression pool hydrodynamic loads must be reconciled and the
results documented when the load definition are finalized. Provide a

commitment to submit the results of this reconciliation.



7‘«.15»' 3.9.3.4.1 Page 3.9-77

Paragraph NF-3132.3 requires that supports be eyaluated for
high cycle fatigue. Provide assurances that this has been done.
72, Sadien 3.9.3.4.1 Page 3.9-77 -
Provide the allowables used for bolts for supports and pip~
ing. |
Ingnt 7T —yp
7Y Caed?em3.9.3.3 Page 3.9-76,77
Include a description of the computer program or calcula-
tional procedures utilized in the analysis of pressure relief
devices by time~history or equivalent static solution, respec~-
tively. What dynamic Load factor is used in the equivalent static
method?
Y2 Sudion 3.9.3.4 Page 3.9-77 .
. Provide a graphic summary of your interpretation of Subsec~-
tion NF boundaries.
Tuad & —e
77 Suiien3.9.3.4.1 Page 3.9-78
'Q,f:mvl.'i.s.l..a Page 3.9-80
o Have you considered fatigue strength of snubbers used as
shock and vibration arrestors or as dual purpose snubbers?
3.9.3.4.1 Page 3.9-78
3.9.3.4.6 Page 3.9-80

Describe measures taken to ensure that thermal growth does

not exceed snubber lock-up yelocity.

19



Insert 7
73. Section 3.9.3.4

Does the design criteria for component supports in Limerick systems
Categorize the stresses produced by seismic anchor point motion of
piping and the thermal expansion of piping as primary or secondary? It
is the staff's position that for the design of component supports, the
stresses produced by seismic anchor point motion of piping and the

thermal expansion of piping should be categorized as primary stresses.



Insert 8
76. Section 3.9.3.4

Provide the bases for the allowable buckling loads including the
buckling allowable stress 1imit under faulted conditions for all NSSS
and BOP ASME Class 1 component supports including the reactor vessel

support skirt,



78. Sadiem 3.9.3.4.1 Page 3.9-78
.S,/:m 3.9.3.4.6 Page 3.9-50
Pescribe how snubber support Structure flexibility has been
accounted for. How has end clearance and lost motion been con-
sidered?
70 Sufiem 3.2.3.4.1 Page 3.9-78
Sefiem 3.9.3.4.6 Page 3.9-80
Provide the information to Be %ncluded in snubber De;ign
Specifications.
0. Secfiom 3.9.3.4.1 Page 3.9-78
Secfro 3.9.3.4.6 Page 3.9-80
Provide assurance that snubbers will be verified for proper
installation and operability (not—locked up) prior to preopera-
tional testing.’
3 fiem 3.9.3.4.1 Page 3.9-78
Lediom3.9.3.4.6 Page 3.9-80
Provide a List of all Systems utilizing snubbers in the FSAR.
This Llist should include:
(1) number of snubbers utilized
(2) type of each Snubber‘
(3) whether the snubber is constructed to subsection NF
(4) whether the snubber is used as a shock, vibration, or
dual purpose snubber.

(5) for snubbers identified in (4) above, whether the

snubber und component were evaluated for fatigue strength.

20



§2. Sfrem 3.9.3.4.6 Page 3.9-80

Have BOP supports been designed to Subsection NF?
23, Sediom 3.9.3.1 Table 3.9-6
mubﬁ'}.’-

Provide a table showing”service limits for ASME Code Class _

1, 2, 3, and CS conponents/u/-ﬁ&)»ﬂa”'n/! c&tl/r?‘/;/:-/- ‘

21



‘ 3.9.4 Control Rod Drive Systems
Yo Ston 3.9.4.2 Page 3.9-81
Verify that CRD components forming part of the reactor
coolant pressure boundary are treated as Class 1.
ys’-ﬁd”" 3.9.5 Reactor Pressure Vessel Internals
Pescribe those short-term and long=-term actions beaing
taken to preclude the occurrence of cracking in jet pump hold
down beams as described in IE Bulletin 80-07.
b Sedirm 3:9.5.1
Verify that the design and analysis of your reactor internals

is egquivalent to Subsection NG.

22



‘ 3.9.6 Inservice Testing of Pumps and Valves
b, Sdim 3.9.6.1 Page 3.9-95
¢%:l; Pumps and valves that are not to be inservice tested and are
safety-related Code Class 1, 2, or 3 must be specifically iden~-
tified in a request for relief containing the following information:
8. Identify component for which relief is requested:
(1) Name and number as given in FSAR
(2) Funcztion
(3) ASME Section III Code Class
(4) For valve testing, also specify the ASME Section XI valve
category as defined in IWV=2000.
b. 'Specifically identify the QEHE Code requirement that has
been defernined to be impract{:al for each component.

. ¢. Provide information tc support the determination that the
requirement in item (b) is impractical; i.e., state and
explain the basis for requesting relief.

d. Specify the inservice testing that will be performed in

lieu of the ASME Code Section XI requirements.

.
L)
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2§, Secd 7em
?;. S

e. Provide an explanation as to why the proposed inservice
testing will provide an acceptable Level of quality and
safety and not endanger the public health and safety.

f. Provide the schedule for implementation of the procedure(s)
in ftem (dl.

3.9.6.1 Page 3.9-95

The applicant must provide a commitment that the inservice
testing of ASME Class 1, 2, and 3 components will be in accordance
with the revised rules of 10 CFR, Part 50, Section 50.55a, para-~
graph (g).
3.9.6.1 Page 3.9-95

There are several safety svstems connected to the reactor
coolant pressure boundary that have design pr;ssure below the
rated reactor coolant system (RCS) pressure. There are also
some systems which are rated at full reactor pressure on the dis-
charge side of pumps but have pump suction below RCS pressure.
In order to protect these sy;tems for RCS pressure, two or more
isolation valves are placed in,series to form the interface be-
tween the high pr;ssuro RCS ana the low pressure system. The
leak tight integiry of these valves must be ensured by periodic
leak testing to prevent exceeding the design pressure of the
low pressure systems thus causing an inter-system LOCA.

Pressure isolation valves arc-required to be Category A or
AC per IWV-2000 and to meet the appropriate requirements of IWV-

3420 of Section XI of the ASME Code except as discussed below.

24



Limiting Conditions for Operation (LCO) are required to be
added to the technical specifications which will require correc~-
tive action; {.e., shutdown or system isolation when the final
approved leakage Limits are not met. Also, surveillance requireé-
ments, which will state the acceptable leak rate testing frequen-
€y, shall be provided in the technical specifications.

Periodic Leak testing of each pressure isolation valve is
required to be performed at least once per each refueling outage,
after valve maintenance prior to return to service, and for systems
rated as less than 50X of RCS design pressure each time the valve
has moved from its fully closed position unless justification is
given. The testing interval should>averago to be approximately
one year. Leak testing should also be performed after all dis-
turbances to the valves are complete, arior to reaching power
operation following a rofuclinq outage, maintenance, etc.

The staff's position on Leak rate limiting conditions for
operation is that lLeak rates must be equal to or less than 1
gallon per minute (GPM) for each valve to ensure the integrity
of the valve, demonstrate tﬁe jdequacy of the redundant pressure
isolation function and give an indication of valve degradation
over a finite period of time. Significant increases over this
Limiting value would be an indication of valve degradation fronm

one test to anothe-.

e

Leak rates higher than J GPM will be considered if the leak

rate changes are below 1 GPM from the previous test leak rate or

System design precludes measuring 1 GPM with sufficient accuracy.

These items will be reivewed On a case by case bui%&/
. =
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. The Class 1 to Class 2 boundary will be considered the

. isolation point which must be protected by redundant isolation
valves. In cases where pressure isolation is provided by two
vaives, both wil! be independently Leak tested. When three or
more valves provide isolation, only two of the valves need to be
leak tested.

The applicant has ot yet submitted its program for the pre-

service and inservice testing of Pumps and valves; therefore, we

have not yet completed our review.




LIMERICK
MEB SER QUESTIONS

3.2 Classification of Structures, Compcnents, and Systems

QUESTION NO.
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RDP: cal/K022218*-3
3/25/83

FSAR TECHNICAL RESPONSIBLE
SECTION AREA ORGANIZATION
2.1 R.G. 1.29 B
3.2:1 RPV Int. GE
3.2.1 Turb. Bypass B
3.2.1 React. Control Sys. GE
5.2:2 CS Structures GE
13.2-1 Pipe Supports B
13.2-1 RPV Support Skirt GE
13.2=] CRC Hsg. Support GE
13.2-1 RPV Int. GE
13.2+1 Class 3 Piping B
| £ o | Emerg. CWS B
13.2=1 R.G. 1.26 B
13.2-1 QA Certif. B
73.2-1 QG for C&I GE/B



LGS MEB-SER

UESTION NO. 1
55.2.1. Page 3.2-2)

It is the staff's position that those portions of the steam system of
boiling water reactors extending from the outermost containment isolation
valve up to but not including the turbine stop valve, and connected
piping of 2% inches nomina! pipe size or larger up to and including the
first valve normally closed or capable of automatic closure during all
modes of normal reactor operation should be classified seismic Category I.
Your use of remotely operated manual valves in lieu of normally closed or
automatic valves is not in conformance with Regulatory Guide 1.29.

Provide additional assurance that your exception has an equivalent level
of safety.

RESPONSE

The use of remotely operated manual valves in lieu of normally closed or
automatic valves is justifiable for the following reasons:

Those portions of the steam system of Limerick extending from the outermost
containment isolation valve up to but not including the turbine stop
valves, and connected piping of 2%" nominal pipe size or larger up to and
including the remotely operated manual valves are classified seismic
Category 1. In addition, these valves are Class 1lE powered, and the
controls are installed on seismic Category I panels located in the

control room for ready operator access to remotely close the valves when
required.

During normal plant operation, in case of a pipe break downstream of any
one of the remotely operated manual valve, radiation monitors in the
turbine enclosure exhaust will detect radiation and alert the operator in
the control room. Temperature elements will also show an increase in
temperature.

Each of the three remotely operated manual valves in question is downstream
of the MSIV's which automatically close in the event of a large pipe
break in the main steam line.

A main steam isolation event is annunciated in the control room, where

the operator can manually initiate the MSIV-LCS. At the same time the
operator can close the three manual valves. This time period is consistent
with loading requirements of the Class 1F electrical buses and provides
reasonable time for operator action.

Even assuming the unlikely event of a pipe break downstream of any one of
these remotely operated manual valves coincident with a LOCA, during the
time period before the MSIV-LCS is actuated, the radiation doses are well
below the guideline values of 10CFR 100. The activity levels in the
residual steam would be comparable to normal operation activity levels.
Core activity would not be transported past the already closed MSIVs due
to the transport delay time of the residual steam and water.

ROP: hmm/D02019*-1
3/25/83



LGS MEB-SER

QUESTION NO. 1 (CONT'D)

The MSIV-LCS, as discussed in Section 6.7, is designed with sufficient
capability to control leakage from MSIVs. Flow into the MSIV-LCS is
induced by blowers which will maintain the pressure in the steam lines
slightly negative with respect to the atmosphere, thus ensuring that the
MSIV leakage passes through the blower and into the Main Steam Tunnel
where the reactor enclosure recirculation system (RERS) collects and
processes it before release to the atmosphere through the Standby Gas
Treatment System (SGTS).

Remote manual operation of the three valves in questien is consistent
with the intent of Regulatory Guide 1.96 which allows the MSIV-LCS to be
a remotely operated manual system due to the transport delay time of the
containment atmosphere in passing through the main steam isolation
valves.

The main steam to condenser hotwell steam spargers isolation valve,
HV-109, was incorrectly identified as an open valve. Section 3.2.1 is
revised to correct this.

ROP: hmm/D02019*-2
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LGS FSAR

The remote manual valves are the following (shown in
Figure 10.3-1):

B8 Main steam to air ejectors isolation valve, HV-150

3. Main steam to steam seal evaporator isolation
valve, HV=-111

P Main steam to reactor feed pump turbine high
pressure steam supply valve, HV-108

/

 spargefs

Consistent with Regulatory Guide 1.26, the turbine
bypass valve test 1s not designed to seismicC Category 1
requirements.

Regarding paragraph C.1.m of the guide, reactivity
control systems, such as the reactor manual control
systems, that are not required to function following an
SSE are not seismic Category 1I.

Structures, systems, and components that do not have
safety-related functions, but whose failures reduce the
function of plant safety features, are designed to
seismic Category ] criteria, but are not subject to the
quality assurance program discussed in paragraph C.4 of
the guide. Such structures, systems, and components are
classified seismic Category IIA.

Paragraph C.3 of the Regulatory Guide recommends seismicC
Category I design requirements be extended "toc the first
seismic restraint beyond the defined boundaries.” Since
seismic analysis of a piping system requires division of
the system into discrete segments terminated by fixed
points, this means that the seismic design cannot be
terminated at a seismic restraint, but is extended to
the first point in the system which can be treated as an
anchor to the plant structure. In addition,

Paragraph C.4 of the Regulatory Guide states that "the

pertinent quality assurance requirement of Appendix B to

10 CFR Part 50 should be applied to the safety

requirements” of such items. Both these guidelines are

considered to be met adequately by applying the
following practices to such items:

(1) Design and design control for such items are
carried out in the same manner as that for items
directly important to safety. This includes the
performance of appropriate design reviews.

3.2~3




LGS MEB-SER

UESTION NO. 2
53.2.1, Page 3.2-2)

What parts of the reactor internals and the reactor core are not designed
to seismic Category I standards?

RESPONSE

In the reactor systems, all non-safety related reactor internal structures
are not classified as seismic Category I. These internals are listed

below:

1. Feedwater Spargers

2. Initial Startup Neutron Sources

3. Surveillance Sample Holders

4. In-Core Instrument Housings

5. Steam Dryer

6. Shroud Head and Separator Assembly
7. Guide Rods

Generic evaluation has demonstrated that the failure of these structures
will not jeopardize the safety function of other safety-related internals
during a seismic event.

ROP: hmm/D02019*-3
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LGS MEB-SER

UESTION NO. 3
. 53.7.I, Page 3.2-3)
Explain the statement "Consistent with Regulatory Guide 1.26, the turbine

bypass valve test is not designed to Seismic Category I requirements".

RESPONSE

The statement as written with "....Valve Test..... " is a typographical
error. Section 3.2.1 is revised accordingly.

ROP: hmm/D02019*-4
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LGS FSAR

The remote manual valves are the following (shown in
Figure 10.3-1);

| Main steam to air ejectors iscolation valve, HV-150

3. Main steam to steam seal evaporator isolation
valve, HV-111

3. Main steam to reactor feed pump turbine high
pressure steam supply valve, HV-108

4. Main steam to condenser hotwell steam spargers
isolation valve, HV-109

Consistent with Regulatory Guide 1.26, the turbine

bypass valve designed to se1sm1c Category 1
requirements. ! |ﬁ§" LA m,—uka %-4257
Regarding para- pirC- 9 ’-e, ' =
control systems, such as the reactor manual control

systems, that are not required to function following an

SSE are not seismic Category I.

,Meez

Structures, systems, and components that do not have
safety-related functions, but whose failures reduce the
function of plant safety features, are designed to
seismic Category I criteria, but are not subject to the
quality assurance program discussed in paragraph C.4 of
the guide. Such structures, systems, and components are
classified seismic Category IIA.

Paragraph C.3 of the Regulatory Guide recommends seismic
Category I design requirements be extended "to the first
seismic restraint beyond the defined boundaries." Since
seismic analysis of a piping system requires division of
the system into discrete segments terminated by fixed
points, this means that the seismic desan cannot be
terminated at a seismic restraint, but is extended to
the first point in the system which can be treated as an
anchor to the plant structure. In addition,

Paragraph C.4 of the Regulatory Guide states that "the
pertinent quality assurance requirement of Appendix B to
10 CFR Part 50 should be applied to the safety
requirements” of such items. Both these guidelines are
considered to be met adequately by applying the
following practices to such items:

(1) Design and design control for such items are
carried out in the same manner as that for items
directly important to safety. This includes the
performance of appropriate design reviews.

3.2-3



LGS MEB-SER

?UESTION NO. 4
.2.1, Page 3.2-3)

Regulatory Guide 1.29 requires that systems or portions of systems
required for reactor shutdown should be classified seismic Category I.
Justify not classifying manual reactivity control systems in this manner.

RESPONSE

The LGS is installing the Redundant Reactivity Control System (RRCS)
which automatically responds to an Anticipated Transient Without Scram
(ATWS) event or can be manually initiated. This system and the Standby
Liquid Control System which it initiates meet Regulatory Guide 1.29 and
seismic Category I requirements. In addition, control rods, control rod
drives, and the scram portion of the CRD hydraulic system are designed to
seismic Category I requirements per R.G. 1.29. Subsequently, Subsection
3.2.1d is not applicable, and is deleted from the text as shown in the
attachment.

RDP: hmm/D02019*-5
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LGS FSAR

The remote manual valves are the following (shown in
Figure 10.3-1):

‘I
2.

Main steam to air ejectors isolation valve, HV-150

Main steam to steam seal evaporator isolation
valve, HV-111

Main steam to reactor feed pump turbine high
pressure steam supply valve, HV-108

Main steam to condenser hotwell steam spargers
isolation valve, HV-109

Consistent with Regulatory Guide 1.26, the turbine
bypass valve test is not designed to seismic Category I FQ’A
requirements.

Regarding paragfaph C.A.m of thé guide, redctivity
ntrol /systep§, such/as the actor manyal contro
ystemg, thay/ are nof requir to functjon followifig an

SSE aye not

eismic/Category/1I.

-

¢€y. Structures, systems, and components that do not have
safety-related functions, but whose failures reduce the
function of plant safety features, are designed to
seismic Category I criteria, but are not subject to the
quality assurance program discussed in paragraph C.4 of
the guide. Such structures, systems, and components are
classified seismic Category 1IA,

Cvlﬂ Paragraph C.3 of the Regulatory Guide recommends seismic
Category I design requirements be extended "to the first
seismic restraint beyond the defined boundaries." Since
seismic analysis of a piping system requires division of
the system into discrete segments terminated by fixed
points, this means that the seismic design cannot be
terminated at a seismic restraint, but is extended to
the first point in the system which can be treated as an
anchor to the plant structure. 1In addition,

Paragraph C.4 of the Regulatory Guide states that "the
pertinent quality assurance requirement of Appendix B to
10 CFR Part 50 should be applied to the safety
requirements” of such items. Both these guidelines are
considered to be met adequately by applying the
following practices to such items:

(1)

Design and design control for such items are
carried out in the same manner as that for items
directly important to safety. This includes the
performance of appropriate design reviews.

3.2-3



LGS MEB-SER

?gESTION NO. 5
.2.2, Table 3.2-1, Page 1)

Justify not classifying the core support structure Quality Group B.
RESPONSE

Limerick core support structure was designed and procured prior to the
issuance of Subsection NG of the ASME Code, Section IIl. However, an
earlier draft of ASME Code was used as a guide in developing the design
criteria in lieu of Subsection NG.

Subsequent to the issuance of NG, NG-3000 has been used, for evaluation
purposes, in the core support structure evaluation. A detailed comparison
shown on next page between the original design basis and Appendix F
(referenced by NG-3000) shows that the two sets of limits have no significant
differences.

RDP: hmm/D02019*-6
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LGS FSAR

TABLE 39-30 (Page 1 of 2)

CORE SUPPORT STRUCTURES
STRESS CATEGORIES AND LIMITS OF STRESS INTENSITY FOR SERVICE LEVEL D (FAULT) CONDITIONS

PRIMARY STRESSES SECONDARY STRESSES PEAK STRESSES
STRESS MEMBRANE BENDING MEMBRANE AND BENDING PEAK,
CATEGOR|ES Pmﬂl(ZilJ) PB(H(Z)lJ) SECONDARY, 0 F

Lt 5m /m'w F

P Pm+ P.

o7 % y ANALYSIS ANALYSIS
“f D t/
OR
\/r'PPcm:K 3
(s) ‘ LIMIT
SERVICE ANALYSIS @
D o o
LIMIT PLASTIC EVALUATION EVALUATION
| ANALYSIS(® ANALYSIS 5 ® NOT REQUIRED NOT REQUIRED
’/ 5 b - g 3 PLASTIC e
| TESTS "
ﬂ/’nm& A ANALYSIS (5 (®
] or OR
1 STRESS-
| TEST O | RATIO
ANALYSIS @
OR

STRESS:
: RATIO
ANALYSIS ®



LGS MEB-SER

%gESTION NO. 6
.2.2, Table 3.2-1)

It is the staff's position that pipe supports should have the same
quality group classification as the fluid system for which they must
function. Justify all cases in which ASME Class 1, 2 or 3 piping or

component supports have not been given a quality group classification
commensurate with the piping or component classification.

RESPONSE
A new note, NO. 46, is added to Table 3.2-1 as follows:

“Supports associated with this piping are constructed in accordance
with quality assurance and seismic Category I requirements”.

Accordingly, Table 3.2-1 is revised.

RDP: hmm/D02019*-7
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LGS FSAR
TABLE 3.2-Y (Page 1 of 39)
LGS DESIGN CRIYERIA SUNMARY
QUALITY
SOURCE GRoOUP PRINCIPAL
or LOCA- CLASSI~ CODES AND SRISNIC ' o
rsan SUPPLY TION PICTYION STANDARDS CATEGORY LISY
SLITEN/CONPONENT (0] ascrion _Lie. (2@ L2 . M%) L3 (8P COmEmES '
I BN
A. Reactog Jystee .,s
1. Weactor vesesl ar c & Ie-1 I ¥ (&) )
2. Beactor wvessel support skirt ar c - Irr-1 1 4
3. Beactor vesssl appurtenances, as c A 111~ 1 L
pressure retaining portiomns
3. CRD (control rod drive) housing o c - " ST ¢  §
supports
S. Besactor intermal structures, ar c - w s ) ¢ Y
enginesred safety features
6. Reactor internal structures, aGe c - wr 44 " (L))
other
7. Control rods as c - " ST 4
8. Core support strecture an € - st £ ks
9. Prower range detector hardware ] § c s -2 1  §
19. Puel assembles Ge c - Nr STD ) ¢  §
5. Puclear PBollsc Jvstes ..
1. Vessels, level instresentation ae c A -1 1  § "
condens ing chambers
2. %Vessels, alr accumulators 14 c c 1113 | 4
3. Piping, relief valve discharge B c c 11-3 1 Y c4d
%. Priping and valves, reactor roolamt ca/? c.h A -1 1 Y (7). (9], [#46] McB-G
pressure boundary (RCPB) ’
P e e ettt el el
e
§ . mechanical components, imstrumentation ax c " W sTD 1 T (15
with safety function .
€ 7. Rectrical modules, with safety ax C,8,CS - mee-323, 1 (1L [ 12)
funct lon Jes
7 #. Quenchers and quencher supports El c c 111-3 1
C. CAR Bvdcsulic 3Systes e
1. Control rod drives as c - -2 I 4
2. Mydraulic control wnit including G ] - Nr STD 1 Y (W)

¢ Refer to Motes at the end of this table.

scram accumulators

Rev. 6, 06/92



QUALITY
SOURCE GROUP PRINCIPAL
or LOCA~ CLASSI~ CODES AND SEISMIC o
PSAR SUPPLY TION FICATIONR BSTANDARDS CATESORY LIST
SYSTEN/COMPONENT [ 40 ) secTION _ [1]* [2]* _[3)* (8] e
3. piping and valves, insert and withdraw P/GE R,C ? 1112 4 4
1ines, and scram dischirge volume lines
8. Piping and valwves, other 4 R D [ AP ) II/71IA L
S. Pumps GE T D L 28880 ) 18§ L
6. Electrical modules, with Ge C,R,C8 -~ 1ERE-323, 1  §
safety function ELL)
D. Mecirculation Syctem S
1. Piping ar c A 111~ 1 4
LFr Haee SePEtBbiy DEPe. Sechsslats —-1 — -
>. Valves or c A 1= 1 Y
3.4, rumps aE c A IXr-1 1 Y
. Motors, pump GE c - NENA-%G~-1 I 4
e Electrical modules, with P/GE C,R,C8 -~ IERE-323, I Y
safety function ELL}
E. Reactor Wateg Cleanup System 5.8.8
1. Filter demineralizer vessels -] 4 " c 1113 I L}
2. Heat exchangers (] R c -y IIA -
TEMA C
3. Piping and valves, RCPB ® R ) IIr-1 | Y
8. Piping, connections to RCIC, 4 ] ] I1x-2 4 4
fesdwater, and pump suction containment
isolation valve
S. Piping and valves, other ] ] c I1r-3 I1711AN L
6. Pumps ar R c I11-3 11 L]
7. Mechanical components 1 4 R - MF STD 11 -
7. Trawersing Incore Probe (TIP) System 7.7.1
1. Drive mechanism, chamber shield GE L] - Nr std 11 &
2. Indexing mechanism GE c - MF S5td 11 L]
3. Tubing, TIP drive GE C,R ] 11r-2 I L]
8. Valves and tubing, TIP driwe GE R B 1112 1 Y
isolation
5. Purge equipment ae R - MF 8t4 1n L]
6. Piping, TIP purge P C,R ] I1r-2 11 L]
7. Valves and piping, TIP purge P C,R B 111-2 1 Y
isolation
I1 ENGINEERED SAFETY FEATURES
A. Reactor Core Isolation Cooling S.8.6
(RCIC) System
1. RCIC turbine GE R - MF STD 4 4

el R e e L

TABLE 3.2-1 (Cont‘'d)
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-ty
LGS PSAPR
TABLE 3.2-1 (Cont'q) (Page 3 of 38)
QUALITY
BOURCE GROUP PRINCIPAL
or LOCA~ CLASSI~- CODES AMD sSEISNIC o=
PSAR SUPPLY TION FICATION STANDARDS CATEGORY Lisr
SYSTEM/COMPONENT [ 40 ) SECTION _[1)* [2]° (31 _ _[s]° e e
2. RCIC barometric condenser Ge R D B3V 184 .
3. Piping and valves, RCPB v c A 111-1 1 B 1), (9], [46] \me
8. Piping within outermost containment P c 0 5311 1 Y la] ’ ©
isolation valves, discharges to
suppression pcol
S. Piping and valves, other safety-related ] n - 111-3 z v (v, C4¢]
6. Deleted . L e
7. Deleted
8. Pumps, RCIC condensate and GE ® NF 8T  § 4
condenser vacuum
9. Pump, RCIC ar | ] I7r-2 4 4
10. Electrical wmoduies, with o R,CS IEREE-32), 1 4 (1) (12)
safety function Jas, 27
B. Resifual Beat Removal System 5.8.7
1. Reat exchangers, primary side aB » ] I11-2 4 4
’ 2. Heat exchangers, secondary side Ge L] c 11X~V b §  §
TEMA C
3. Piping, reactor vessel head spray P c - 111-2 1 4 [467
line, beyond first isolation valwe
%. Piping, RCPB » c A 1111 x Y (7, (9. [46] | &
5. Piping, containment spray line P c c I1r-3 ¢ T (775 ’ :
: (inside containment) ’
6. Piping and vaives, other safety-related 3 » ® 111-2 1 v |
7. Valves, isolation oR/P C,h A,B I11-1,2  § 4 ? r
e, GE " L] 111-2 I 4 -
9. Motors, pump Ge R - NEMA-MD-1 I 4
10. Mechanical components "] 4 r B NF 8TD I | "L
11. Electrical modules, with safety p/Ge R,C8 - IERE~32), 1 4 ") )
function Jes, 2
€. Core Spgay System 6.3
. Piping and valwves, RCPB P/GE c B ITI-% 1 b 4 ? ), [447
2. Plpl: and valves, other safety- P » w 111-2 1 Y !!ké«j’ @
related
3. Pumpe or @ ] 111-2 1 1 4
8. Motors, pump Ge L - NEMA-MG-1 1 4
5. Electrical modules, with Ge R,C8 - IEEE-32) 1 Y (1) (12)
safety function se, 219
D. H.gh-Pressure Coolant Injection (RPCI)
& System 6.3
1. HRPCI turbine Ge R - uF 8TD 1 v ('
2. Piping and valves, RCPB P c A 111-1 1 Y 71-3’),[4‘]
3. Piping and valves, other safety- P/GE 3 3 111-2 1 Y 'l, cg
Rew. 11, 1082
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TABLE 3.2-1 (Cont'd)

- —— -

QUALITY
SOURCE GROUP PRINCIPAL
or LOCA~ CLASST~ CODES AND
PSAR BUPPLY TION FICATION BTANDARDS
SISTEN/COMPONENT [ 40 ) SECTION _(1]* [2]* _[3)° _Lee
related
« Piping, retarn test line to 1 4 R,AB, B I11-2
condensate storage tank beyond W, 0
second isolation valve
S. Piping, remainder 4 AB, | A0S |
RW,0
€. Pusps, EPCI and booster ag R 1] 111-2
7. Electrical modules, with safety GE rR,C8E - IEEE-323,
function 38N, 279
8. HPCI barometric condenser ) § ¥ 1] B3t
9. Pumps, HPCI condensate GE R D NF STD
ani condenser vacuum
10. Piping within ocutersost containment L c D | R )
isolation valves, discharges to
suppression pool
Standby Liguid Contro] System 9.3.5
1. Standby liquid control tank 4 ] ] I11-2
2. Test tank GE " 4] API-620
3. Piping and valves, RCPS | J c - I11-1
8. Piping and valwves, other 4 L] ] i11-2
safety-related
S. Piping, service and drain | ] D | XL |
6. Pumps ¢} 4 ¥ B 111-2
7. Motors, pusp GE R - NEMA-MG-1
8. Electrical modules, Ge C,R,C8 ~ 1EEE-32),
with safety function Ine, 209
FUEL STORAGE AND HANDLING;REACTOR VESSEL SERVICING
A. Storage Equipment 9.1.1,
9.1
1. Spent fuel storage racks ] « - AA
(al®o used for new fuel)
2. Channel storage racks Ge E - NF STD
3. In-vesnel racks Ge R - MF STD
8. Defective fuel storage contalners Ge R - MF STD
m_C stem 9.1.3
1. Reat sxchangers | 4 E c 111-3/
TEMA C
2. Bkimmer surge tanks 4 ® c 1r-3
3. Fllter -demineralizer vessels P (2] c I11-3

SEISNIC

CATEGORY

VI

11
11

/1IN

B e

IIA

11

o

MMME MeE. “ EW ma =

“am -

-

(Page & of 39)

(") (n2)

[4e] MEB-{,
‘vi,EJ‘J MeR-{
%), [4c]

(1) [12)

(1)

(1)
Rew. 11, 10782




LGS FSAR
TABLE 3.2-1 (Cont‘'d) (Page S of W)
QUALITY
BOUPCE GrOUP PRINCIPAL
or LOCA~ CLASSI~- CODES AND BSEISMIC o
PSAR BUPPLY TIiON FICATION STANDARDS CATEGORY LIST
SYSTEN/COMPONENT [ %0 ] SECTION _ [(V]*  [2]1°* _[3)* LB *_ OO 1y
8. Resin and precoat tanks P RW D API-650 11 L] (&L} ]
S. Piping and valves, cooling loop P R c 111-3 IIA L] s)e (183, [ 1Y)
6. Piping and valves, RHAR intertie 4 R ] 111-2  § Y > | MEB- b
7. Piping and valves, emergency service P R,C8 C 111-3 4  § J
water makeup
8. Piping and valves, other 4 " 1 | LA ) 1 L 1
9. Pumpe P R c 1r1-3 1IN L AL
C. Fuel Segvicing Equipment 9.1.8
1. Fuel preparation sachine (1] R - NF STD 1  §
2. New fuel inspection stand GE R - MF 8TD 11 -
3. General purpose grapple GE R - MF STD I 4
8. Jib cranes GE R - B30 VYV 1 4
B30, 16
D. Refueling Pguipment . 1.0
1. Refueling platforms aE R - MF STD 1 Y 20
2. PFuel grapples GE R - MF STD I Y 20
9.1.%
1. Equipment handling platfors 3K c - MF STD 11 #
2. CRD handling equipment GE c - MF STD 11 -
?. Resctor Veesel Secvicing Equipment .10,
9.1.5
1. Stean line plugs GE ® - Mr sTD 4 4
2. Dryer and separator slirg GE | ] - MF STD 1 4
3. RPV head strongback Ge R - MF 570 1
8. Service platform GE L - NF STD 8 L
5. Control rod grapple Ge l - NF STD 1
6. Reactor enclosure crane P R - CMAA-T0 | 4 4 [20)
IV RADIOACTIVE WASTE WANAGEMENT "
A. Ligquid Waste Management Systems ".2
1. Atmospheric tanks 4 L D API-650 11 " ['Ol
2. Filter vessels P L D 111-3 I L 18
3. Demineralizer vessels P [ D 111-3 1z N (18]
8. Evaporator, complete system P LT D 111-3 1 L] (1)

Pev. 11, 10782



B.

C.

S. Laundry drain filter
6. Piping and valves

7. Pumps, centrifugal
Gasgous Waste Menagement Systes
1. HBeat axchanger

2. Pressure vessels
3. Atmospheric tanks

8. 0-15 ig tanks

S. heo.::mr

6. Preheater

7. Aftercondenser

8. Refrigeration equipment, piping
9. Refrigeration equipment, other
10. Piping and valves

11. Pumps/compressors

i ) emen

1. Tanks, atsospheric
2. Phase separators
3. Waste containers

8, Centrifuges
3. Piping and valves

6. Pumpe
WATER SYSTENS
Service Water System

1. Heat exchangers

2. Piping and valves
3. Pumps

Emevgency Service Water System
. Piping and valves

2. Pumps

L3S

FSAR

TABLE 3.2-1 (Cont'd)

SOURCE
oF
PSAR SUPPLY
SECTION _[1)°
I
P
1.3
P
P
P
r
©
P
P
P
P
]
L4
1.8
»
P
»
P
P
P
9.2.1
P
P
P
9.2.2
P
P

QUALITY
GROUP PRINCIPAL

LOCA~ CLACSI~ CODES AND BEISNIC

TION  FICATION STANDARDS CATESORY

[21* _[3) 8] s

P D 111~ 11

RW D It1-3y 1
BIV.Y

rW Ire-3 I

L] [+] vIIr-1 11

RW D vir-1 1 44

LU /] API-650  §

RrW 4] API~620 84

cs D 111-3 11

cs 4] 111-3 1 81

cs 1] 1113 1

L D B9.1/831.5 11

RW 4] vVIiti-Vv/ 11
TEMA C

rW D 5=y I
B3I

RN 4] MF STD ) 8 4

RW,T D API-650 I

Ll D API~650 11

L - MF STD 11

RW - MF STD 1 84

PW 4] -y 11
BIN.Y

W 1] I11-3 11

R, T vIilI-v 11
TEMA C

R,CM,TD LERDS | TI71IAN

R,CW D MF STD 1n

P, T, c/D -y I/1IN

0,8 LERANS |

s c 111-) 1

(Page 6 >f 38)
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= 19
B 1
* "
. 1.
~ 1
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» 19}
- 19
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3. Motors, ™ump

8. Electric.y wmodules, with safety
function

C. RNR Service Wate; Systes
1. Piping and valves

2. Pumpe
3. Motors, pump

8. Electrical modeles, with
safety function

s

1. Tanks, pressure

2. Tanks, atmospheric

3. Cooler, reactor enclosure
equipment drain susp

8. Beat exchangers, other

5. Piping and valves forming part
of containment boundary

6. Piping to recirculation pumpe

7. Piping and valves, other

8. Pumps

te o=
1. HReat exchangers
2. Tanke, atmospheric
3. Piping and valves
8. Pumpe

F. Circulating Water System
1. Condenser
2. Cooling tower
3. Piping
N, Valves

S. Pumps

La8 ¥ iAR

TABLE 3.2-1 (Cont‘'dq)

QUALITY
BSOUKCE GROUP
or LOCA~ CLASSI~
PSAR SUPPLY TION FICATION
secTioN _[1]°  _[2]° _[J)*
a -
0,8, o
C8,R
2.2
4 8,0 C/0
4 ] c
4 L] -
L 4 09.' -
CS,R
9.2.8
4 R D
P B D
4 R D
4 L] D
] R,C B
L ] ® c
4 " D
R D
9.2.9
4 T D
1 4 T D
4 T D
4 T D
10.8.5
1  § D
4 (] -
P 0,CM,T, D
5P, PP
1 Cw,8p, D
PP, T
4 Cw,8pP, D

PRINCIPAL
CODES AND SEISMIC
STANDARDS CATEGORY
(o) (3
IREE-323, 1
L1
TEEE-32), 1Y
Jae, 279
111-3 I71IM1
B3N
Iir-3 1
IREE-323, 1
kL)
TEEE~-323, I
e, 279
vVIII-1 IIA
API-650 IIA
vIII-vw IIA
TEMA C
vViii-vw 11
TEMA C
111-2 1
I1i-3 1n
8311 IIA
MF 8TD 1Ia
vIiII-v/ 11
TEMA C
API-650 11
BiIN.Y 1t
MF STD 11
REY 184
Mr sTD b 8 4
B31.1 11
831 17
83V 184

S
sy
(1)
(1) [12)
s X |ua-6
e E! @-c
Y
Y 12y
Y (1, (12)
"
-
®
B
. (2 15] meB-G
=
i
-
L] |
" 1
"
" 1
|
~
L]
N
n
L]
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VI NESR-SENEPATOR STOTEN

Day tanks

Diesel generators

Tanks, diesel fuel storage

Beat exchangers, jacket water
and lube oil, air cooler coolant
Filters and strainers, lube oil
and fuel oll systems

Lube oil beater

Alr receivers

Compressors

Cooling jacket water hester

Drain tank, dirty lube oil
Piping and valves, fuel oil system
Piping and valves, diesel lube
oll system (on and o't skid)
Piping and valves, diesol starting
air system from receliver

to diesel skid

Piping and valves, other

Transfer pumps, fuel oil system
Pamp, lube oil

Pump, jacket water cooling

Pump motors, fuel oil system

18,
..
16,
"”.
18.

”.

.,
22.

23.
..
Vil

Electrical modules, with safety
function

Pumps, circulating water,
pre-lube, air cooler, and
standby circulating lube

Labe oil storsge tanks

Diesel combustion air intake and
exhaust piping

Piping and valves, jacket water
system

Crankcase svacuation systems

BEATING, VENTILATING, AND AIR
CONDITIONING SYSTEMS

A. Control Structure

Control Room HVAC Bystem

Water chillers (except condenser)

souUncE

or
raAR susPLY
SECTION _[t])*
9.59.4,9.5.%
9.5.6, 9.5.7
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VIiiI-vw
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I1r-3
NF STD
NF 8TD
MF STD
LER P |
111~y
NF STD
111-37
NF SsTOD

NF STD
LER P |

MNF 8TD
NF STD
1EEE-32),
Jes
1EE2~-32)3,
Jas, 279
MF STD

I11-3
MF STD
111~y

NF STD
MF STD

vIiII-vw

SEISMIC

- e e e e
s
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LG8 FSAR
TABLE 3.2-1 (Cont'4q; (Page 9 Of 39)
QUALITY
BOURCE GROUP PRINCIPAL
or LOCA~ CLASSI~ CODES AND SEISNIC o
FRAR SUPPLY TION FICATION STANDARDS CATEGORY LIST
SECTION _[1)* [21* _[J)* - LS L 3 [§]*_ CoMNENT
/IEER-32)
b. Water chiller condensers " cs c 111-3 4 b 4
€. Chilled water pusmps ] cs c 1~y  § |
1ERE-323,
3an
4. Piping and valves » cs [ B3N Y 1 Y (1) ,[47 eb-
e. Fane 1 4 cs - AMCA  §
f. NMotors, fan cs - WA W17 X 4
IRER-32)
z. Coile, ~ll1 4 cs - ARX 4 4
« Colls, electric heating " cs - nEC IIA "
1. Ductwork and registers ’ cs - AISI/ZANS Y [23)
j. Dampers, isclation and comtrol » cs - AMCA | L4 ()
2. Mxiliary Pguipsent Room HVAC System 9.8.1.2
a. Chilled watsr system ] cs on !:-7 VI= 4 ¢ ("
AV
b. Fane 4 cs - ANCA 4 4
€. Motors, fane | 4 cs - NEMA MG-1/ X A 4
IEEE 323
4. Coils, cooling 4 cs - ARI 4 ¥
e. Coils, electric heating 13 cs - NEC IIA L]
f. Ductwork and registers r cs - AISI/ANS 1 4 {2!
9. Dampers, isclation and comtrol ] cs - AMCA  § Y 25
3. Bmargency Fresh Alir Supply System 9.80.1.3
a. Fane ] cs - ANCA b ¢ g
b. Motors, fans v cs - NEMA MO-V/ 1 4
IEEE-32)
c. Colls, slectric heating 4 cs - NEC 4 4
4. Ductwork ? cs - AISI/AMS I Y (2
e. Dampers, isoclation and control 1 4 cs - AMCA b § 4 a3
f. Prefilters ] cs - UL CLASS ' I 4 an
9. HEPA filters i3 cs - - 1 Y 3
h. Charcoal adsorbers 4 cs - -  § 4 (»
8. Cable Spreading/Auxiliary 9.0.0.08
Switchgear Room RVAC
a. Chilled water and steam 4 T D nr sTV 11 L]
heating systemss /B30
b. Fans | J T - AMCA ) 8§ L]
c. Coils, cooling : 1 - ARI Ix L]
4. Colils, steam heating 1 4 T - MF 8TD Ix n
e. Ductwork and registers 14 cs - AISI/ZANS IIA L [2)
f. Dampers, fire L ] cs - oL IIA 23

Rev. 13, 11792



LOS FSAR
TABLE 3.2-1 (Cont'd) (Page 11 of I9)
QUALITY
SOURCE GROUP PRINCIPAL
or LOCA= CLASSI- CODES AND SEISNIC o
PSAR SUPPLY TION FICATION STANDARDS CATEGORY LIST
SISTIVCOMPONENT ( %0) SECTION _[V]* _[2]* (31 _ _[s)° _ (31 ___ [61° ComENre
S1068D
k. Charcoal adsorbers F » - - 11 L ()
2. Befwsling Floor EVAC 9.0.2.0
Systesm (Normal Operatiom)
8. Chilled water and steam ’ * ] Nr ™ 1n k]
heating equi
b. Piping and valves ] ] /] | LM | In X
€. Fans " 13 - AMCA 11 «
4. Coils, cooling ] ] - ARX iz "
e. Coils, heating ’ " - NF 8T 4 ]
f. Ductwork and stars ] ® - AISI/MNS  I/12 L\ O ) 2 bl
9. Dampers, isolation and comtrol ] " - ANCA i ”e 2 26
3. Mwactor Enclosure Alr 6.5
RMecirculation System
a. PFane » * - ANCA 4 4
b. MNotors, fame 4 ] - NEMA -1/ X 4
IRER-323
€. Dwctwork ~ - AlSI/ans 1 | !”}
4; Dampers, isolation and control ] ® - An:v, 1EER~- X 4 23
23
e. Prefilters » K - UL Clase 1 I 4 n
f. HEPA filters  J * - -  § ¥ 3
g. Charcoal adsorbers 4 i - -  § 4 »
8. Standby Gas Treatsent Systea 6.5.1
a. fans ce - ANCA 1 |
b. Motors ] cs - NEMA WG-1/ I 4
IBEE-32)
c. Coils, electric heating r cs - NEC b § 4
4. Ductwork 1 4 R/7CH - AIBI/Z7ANS  § b 4 2
©. Dampers, isolation and control ] rCS - AMCA  § 4 a3
f. HEPA filters ce - - 4 Y »
9. Charcoal adeorbers 13 cs - - I L] 3
b. Demisters L 4 cs - - b 4  § [y
S. RER, APCI, RCIC and 9.8,2.2
CS Rooms HVAC
a. Emergency service water system . - - Item V.B - - med-6
b. Piping and valves ’ " c 111-3 1 Y 447
c. Fane, unit coolers ] R - AMCA I Y
4. Motors, fans ] L] - IEER-323/ 1 4
KEMA MG-1
e. Coilkes, cooling L ] ] c 111-3 4 A 4

Rev, 15, 12792




LGS PSAR
TABLE 3.2-1 (Cont'd) (Page 12 of 38)
QUALITY
SOURCE GROUP PRINCIPAL
or LOCA~ CLASSI~- CODES AND SEISMIC o
PSAR SUPPLY TION FICATION STANDARDS CATEGORY LIST
SYSTEN/CONPORENT [ 40 ) secTION _[1]* [2]* _[(3)*  _[(e)*  ([5)* _ (6] CowwmNrs
f. Ductwork and registers R - AISI/ANS I 4 {23y
C. Prisary Coptainment
1. Drywell Cooling System :.2.;0.
-
a. Pliping and wvalves 1 4 e 1] B3N I1,TIA ]
b. Motors, fan 4 c - IERE-338/ 1 b {
NEMA-MG- 1
c. Fams 1 4 [ - AMCA ) 4 4
4. Colls, cooling c - ARI ITA n
e. Ductwork r c - AISIZANS 1 b 4 [{23)
f. Dampers 4 c - AMCA 1 4
g. Chilled water equipment P R ] WP STD 84 L]
h. Chilled water isoclation valves " L D I1x-2 4 4
at primary containmant
1. Piping associated with v c ) B0 1 Y 46 |meB- b
isolation valves at primary
containment penetration
2. Purge System
a. Piping and valves - " " m1-2 1 1 (4¢] |men-G
b. Piping and valves, beyond ] " D L ER ) IIA
ocutermost containment isolation
valves (smallex than 18-inch
nominal diametar)
3. HRydrogen recombiner
a. Piping and valves » & - 111-2 1 Y [43 |8
b. Reaction chamber 4 4 ] 11-2  § ¥
c. Blower 4 R B 111-2 1 Y
8. Vacium relief system
a. Valves 4 c n -2 1 Y
D. Radwaste and Offgas Enclosure 9.8.3
1. Fans 4 L - AMCA 184 n
2. Coils, cooling P R - ART 1 N
3. Beating coil, steam (3 LU - MF STD 11 L
8. Ductwork P RW,T, -~ SMACNA 11 L]
cs

Rew. 11, 10/82
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3. pAsipietcetion Puilding s.00

Coils, cooling

Coils, besating

Ductwork

Lsageye

Deleted

Chilled hot weter, and direct

expansion systems

K. Hot Maintensnce Spop s.0.0

Direct exp asion and bot water
equi paent

Fane

Colle, cool and heat
Ductwork

Daupars

Dust collectors
AEPA Filtere
Filters, other

VITT  SALLETEM AMO POVER COWVERSION

A Condensste Storage and Transfeg 9.2.7
System

1.
2.
3.

Tanks
Piping and valves
Pumps

Dikes

B. Maln Steam System "

Piping, main steam to turbine

b b L A L L B J v Wwwww

L0S FSAR

LOCA~
TION

T.0
T

TABLE 3.2-1 (Cont'd)

QUALITY
GROUP
CLASSE~
FICTION
A2e_

LN B B B A )

ooo

(Page 18 of 38)
PRINCIPAL
CODES AND SEIsMIC o :
STANDARDS CATEGORY LIST !
L8] (€50 (6] comewrs
|
AMCA 1 L]
ANCA n L]
ARCA n L]
ARI 1n x
NF STD I L] !
SMAC 11 » ‘
AMCA 11 -
NF 8T 1n .
Nr sTD 11 n
ANCA In -
ARLI/NF 87D 11 L]
BMACRA 1n L]
AMCA § 8 § L]
nr sTw 1 n R
ARSI WS90 11X " A
UL Class 1 11 L |
}
H
API-620 1n L]
Bit.Y 14 =
BIV. VW 1 8 4 LJ
HYD.1
- IIA L]
111-2 1 Y (03 (19} (20), (46T MeB -4

Rev. 10, 09782
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LG8 FSAR
; TABLE 3.2-1 (Cont'd) (Page 20 of 3I9)
. QUALITY
SOUPCE GRrROUP PRINCIPAL
or LOTA= CLASSI- CODES AND BSEISMIC O~
FSAR SUPPLY TION FICATION STANDARDS CATESORY

LisT
gECTION __[9)° _[2) L)) _ (o) (&30 [61*_ commrwrs

6.3
1. Piping and valves, from and including 1 4 L A IIr-1 1 4 I
ugu on volno.'to feedwater lines [“J “E‘ "
2. Piping and valves, other » Y ' -2 b Y c4e]
3. Pumps 4 . B 111-2 1 4 |
5. Swppgession Ppol Cleanyp Systes Pig. 6.3-9
1. Piping and valves, to second P ® B 111-2 1 Y [4¢] |pmeB-C
isolation valve
2. Piping and valves, after second 4 [ 1] Bt TIA
isolation valve
3. Pumpe 4 L} D MF S8TD IIA "
’ C. Demigeralized “mter Makeup System %.2.5
1. Tanks 1 4 L] - API-6%0 3 -
2. Piping and valves ? ALL - B3 11 ]
3. Pumps ] w - B3 Vv 11 N
AYD.X
D. Prywell Chilled Water Systes 9.2.10
1. Chillers 4 T 0 vIiI-Y I L]
2. Cooling coils 4 T - ARI IT,1TA L
3. Piping and valves, other 4 TR D LEL M ) I1,1IA LJ
8. Walves, isolation to prisary containment 4 R » 11r-2 4 4
S. Pumpe 4 T D AYD. 1/ I ]
LEL P |
6. Plping associated with isolation valves » n B3, 1 1 Y [4¢] |MEB-&
at prisary containmat penetraticn
' 1 E. Comtro] Structure Chilled W ter System  9.2.10
1. Plping » cs o B3, Y z Y [4¢1 |mEBL
i 2. Valves cs D B3t 4 Y
4 1. Pumpe ’ cs c -3 1 -
8. Motors, pomp P cs - TERE-32)3, 1 Y
I
1 ” S. Chillers (except condensers) 13 cs D VIIT=-1/
\ ‘ 1EEE-32)
4 6. Chiller condensers | J cs [ TIi-3 1 Y
‘
)

Rev. 12, 10782




SXITRNCONRONNNT (00)
7. Compceesed 8ic and_Lestrument Oon
dysiye

1. Compressors

2. Instrusent gas bottles

3. Air and gas receivers

%. Piping and valves forming part
of containment boundary

S. Piping and valwes, safety-
related

6. Piping and valwes, other

G. Jampllne 3vates
1. Sample coolers

2. PMping and valves on TII-1
aystes

3. Piping and wvalves on II1-2
system (includes containment
ponetration ivolation)

8. Plping and valves on 111~
system

S. Plping and valwes, other systems

A. Bauicesnt sod Ploox Prains
1. Piping, radicactive
2. Piping, nonradloective

3. riping and valves primary containment

isolation boundary

T. PAre_Rrotection Systes
1. Puape, piping and water system
component s

2. Gas system components (CO
and Halon 1301)

J. PFire and smoke detection and
alarm system

TABLE J.2-1 (Cont*q)

SECYION L1

L1

9.3%2

9.%)

9.5.1

LOCA-
rios

ik

LI L

C.h,
T.ov
ALL

Ccs
ALL

QUALITY
Groue
CLASST~

PICTION
LR

® N we'e

PRINCIPAL
CODRS AND
STANDARDS
hB2e.....

W st
NFr sYO
vIti-t
-2
-3

L LA )

111-2
B3N

n.y
-2

W PA/ANT
NP PA/ANT
RPPA/ANT

seIsmIc
CATEGORY
Qr....

n

IT/1IA
1"

II/14A
IT/1IA
TI/1IA

(Page 21 of 38)
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LGS FSAR
TABLE 3.2-1 (Cont'd) (Page 38 of 38)

[37]The final survey and measurement of the as-built emergency
spillway are conducted under the applicable portions of the
quality assurance program to ensure that the geometry and
riprap gradation satisfy design requirements.

[38]A complete description of the codes and standards, seismic
category, and Q-list status of piping and instrumentation
within the spray pond is shown on Figure 9.2-3.

{39]Design codes and standards are under consideration and will
be added to this table when finalized.

[40])Specific components that comprise parts of major components
with the same design criteria are generally not listed. For
example, transformers are a part of load centers or
switchgear, and valve operators are a part of motor operated
valves.

[41)Raceway systems include conduit, cable trays, and their
supports. Raceway firestops and seals are not Q-listed.
However, quality control provisions commensurate with Branch
Technical Position 9.5-1 are applied to the raceway firestops
and seals.

[42)Inverters do not supply power to safety related loads. The
Class 1E battery loads are discussed in Section B8.3.2.1.1.4.

{43 )Primary, backup and fault current protection devices are
subcomponents of switchgear, load centers, motor control
centers and distribution panels, which are Q-listed as shown
in items X.A, X.B and X.C.

[44]Cast iron exhaust piping beyond the roof penetration is not
QO-listed.

[45)Equipment is qualified in accordance with the conformance
statements made in Section 7.2, 7.3, 7.4, 7.5 and 7.6 in
reference to 1EEE-279 paragraph 4.4 and IEEE-323.

(4] Supports assoclated with s P'.?.'“ are. wns‘vuc,{eA W accovdance
with 1ualik1 assurance and seismic én}qonj I requirements.

Rev. 15, 12/82




LGS MEB-SER

UESTION NO. 7
able 3.2-1

Justify not providing a quality group classification for the reactor
vessel support skirt.

RESPONSE

The reactor vessel support skirt is designed to the ASME Code Section III,
Class 1, Subsection NF criteria.

A new note, No. 47, is added to Table 3.2-1 to reflect this response.

RDP: hmm/D02019*-8
3/25/83



LGS MEB-SER

?UESTION NO. 8
abie 3.2~

Justify not providing a quality group classification for the control rod
drive housing supports.

RESPONSE

Control rod drive housing supports are designed in accordance with the
requirements of AISC code.

A new note, No. 48, is added to Table 3.2-1 to reflect this response.

RDP: hmm/D02019*-9
3/25/83



LGS FSAR
{
. TABLE 3.2-1 (Cont'd) (Page 38 of 38)

[37]The final survey and measurement of the as-built emergency
spillway are conducted under the applicable portions of the
quality assurance program to ensure that the geometry and
riprap gradation satisfy design requirements.

[38]A complete description of the codes and standards, seismic
category, and Q-list status of piping and instrumentation
within the spray pond is shown on Figure 9.2-3.

[39]Design codes and standards are under consideration and will
be added to this table when finalized.

[40]Specific components that comprise parts of major componerts
with the same design criteria are generally not listed. For
example, transformers are a part of load centers or
switchgear, and valve operators are a part of motor operated
valves.

{ [41]Raceway systems include conduit, cable trays, and their

. supports. Raceway firestops and seals are not Q-listed.
However, quality control provisions commensurate with Branch
Technical Position 9.5-1 are applied to the raceway firestops
and seals.

[42]Inverters do not supply power to safety related loads. The
Class 1E battery loads are discussed in Section 8.3.2.1.1.4.

[43]Primary, backup and fault current protection devices are
subcomponents of switchgear, load centers, motor control
centers and distrihution panels, which are Q-listed as shown
in items X.A, X.B and X.C.

{44]Cast iron exhaust piping beyond the roof penetration is not
O-listed.

[45)Equipment is qualified in accordance with the conformance
statements made in Section 7.2, 7.3, 7.4, 7.5 and 7.6 in
reference to 1EEE-279 paragraph 4.4 and IEEE-323.

# . .. o - » a"
[%]Supporfs assocuted with %us‘g;p;niue. comstructed wm accordamce with t“‘ ity M

Assurance and seismic Cat Y FEfUIre MERTS . .
" [41] The. rneactor vessel surroﬁ skirt is dls'ujnd- i the ASME Code Sechon I, Class], *
Subsection NF criterie. : : : - edds
[AZ] Control ::idd.r'w& housing su.ﬂ’o.’ﬂ are MSxﬁnaL in Occordance. wi¥ e relmr!m :
of ALSC e.

Rev. 15, 12/82
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LGS MEB-SER

?UESTION NO. 9

('I' able 3.2-
Justify not providing a quality group classification for the reactor
internals.
RESPONSE

Reactor internals are designed per manufacturer's standard as shown in
the table. For core support structure design basis, see response to
Question No. 5.

Accordingly, Table 3.2-1 is corrected.

ROP: hmm/DU2019*-10
3/25/83



TABLE 3.2-1

LGS DESIGN CRITERIA SUMMARY

SXITFN/CONPONENT (%0

I By
A. Reactog Jvatae

"
2.
3.
LB

S.

feactor vessel

feactor vessel support shirt
fesactor vessel asppurtenances,
pressure retaining portions
Cad (control rod drive) housing

supports

Esactor interna m."
engineered safle features
Reactor internals

other

Control rode

Core support structure

Power range detector hardware
Puel sssembles

B. FPuclesc Bollec _Jystes

'.
2.
3.
..
S.
6.
7.

Vessels, level instromentation
condens ing chambers

Vessels, alr accusulators
Piping, relief valve discharge

Piping and valves, reactor coolant

pressure boundary (RCPB)

Pipe supports,
main steam

Mechanical components, instrumentation

with safety function
Rlectrical modules, with safety
funct lon

Quenchers and quencher supports

C. CRR Bydcaulic 3ystes

1.
2.

* Refer to Motes at the end of this table.

Control rod drives

Bydraulic control wnit including

scram accumulators

souRcCe
surPLY

ascriop 1P

8,5

we

LOCA-
TION
-L2xe

QUALITY
Gaoue

CLASSI-
FICTION

R e

f47]

annNAa o N N nnn

c,n,Cs

(&%y.,
@

»>nn » r@

PRINCIPAL
CODES AND
STANDARDS

L -

-1
nr-1
-1
- 3T
nr s

W STD

-1
-3
-l
-1
mni-

N STD
iege-323,

e
ni-3

SEISNIC Q-
CATEGOARY LIST

(e . (22 CouNENTS

§ . f . lem
1 Y

1 Y

X .

n - (e mMeg-19
1 Y

1 Y

1 Y

I Y

1 Y i

4 4

|

1 Y (7). (9)

1 . ("

1 4 )

t Y (1), [12)

1 Y

1 v

1 Y ()

tev. 6, 04/92



LGS MEB-SER

?UESTION NO. 10

able 3.2-

Explain the use of ASME III Class 3 piping that is not seismic Category I
in the spent fuel pool cooling system.

RESPONSE

As discussed in Section 9.1.3, only those portions of the spent fuel pool
cooling system that are required to be safety related are designed as
seismic Category I.

During the original design and purchase of the spent fuel pool cooling
system piping, the design guidance was based on Safety Guide 26, dated

March 23, 1972. Safety Guide 26 stated that any system carrying radioactive
fluid should be designed to ASME III. Subsequent revisions to Safety

Guide 26 (now Regulatory Guide 1.26) did not impose such a stringent
requirement; however, the purchase order had been issued for ASME III

pipe.

Table 3.2-1 is revised to reflect the correct code classification for
this piping to be ANSI B31.1.

ROP: hmm/D02019*-11
3/25/83



SYSTEM/COMPONENT [ 40 )

v

§. Resin and precoat tanks

5. Piping and valves, cooling loop

6. Piping and valves, RAR intertie

7. Piping and valves, amergency service
water makeup

8. Piping and valves, other

9. Pumps

Fuel Servicing Equipment

1. Fuel preparation machine

2. New fuel inspection stand

3. General purpose grapple

&. Jib cranes

Refueling Equipment

1. Refueling platforms

2. PFuel grapples

Under_teactor Vesss] Service

1. Equipment handling platfors
2. CRD handling equipment
Reactor Vessel Servicing Equipment
1. Bteam line plugs

2. Dryer and separator esling
3. RPV head strongback

4. Service platform

5. Control rod grapple

6. Reactor enclosure crane
RADIOACTIVE WASTE MANAGEMENT
Ligquid Waste Management Systems
1. Atmospheric tanks

2. Filter vesselsn

3.
..

Demineralizer vessels
Evaporator, complete system

LGS FSAR

TABLE 3.2-1 (Cont'd)

SOUPCE
OoF
PSAR SUPPLY
SECTION _[1]°
P
P
P
P
P
P
9.1.8
GE
. GE
GE
GE
9.1.%
GE
GE
9.1.8
SE
GE
9.1.8,
9.1.
GE
GE
GE
GE
GE
P
"
1.2
P
P
P
P

o

LU
W
FW
L

QUALITY
GFOUP
CLASST~
FICATION
e

ne NwNoO

oe9o

PRINCIPAL

CODES AND SBEISMIC

STANDARDS CATEGORY
[8]* (5)

ANST
an-og 1
/ 1IA

I1r-2 1
I11-3 1
LEL S 11
1711-3 1IN
MF STD 1
MF STD 11
MF STD I
B30.1Vv/ 1
B30.16

ME STD 1
MF STD 1
MF STD 11
MF STD 11
MF STD 1
MF STD 1
MF STD 1
MF STD ) 84
MF STD 1
CMAA-T70 1

API-650 11

Iri-3 It
I11-3 18}
Inr-3 11

(Page S of 38)

°-
LIST m.
[(6]*_COMMENT: .
" {u]
~ 8), (18], (19)
Y
Y
N (18)
e (18]
N
Y
Y
Y 20
4 {20}
N
N
Y
Y
Y
N
Y
Y [20)
N [ul
N (18
N {18}
N RLS!
Pev. 11, 10/82



LGS MEB-SER

UESTION NO. 11

. able 3.2-1

What part of the Emergency Service Water System is Seismic Category IIA?
RESPONSE

Sheets 1, 2 and 3 of Figure 9.2.2 indicate the parts of the Emergency
Service Water System that are Seismic Category IIA. Non-Seismic Category I
drain and vent lines and capped ends extending from Seismic Category I
piping are Seismic Category IIA downstream of the last isolation valve.

The operator may elect to provide ESW to the following non-seismic
Category I equipment:

(a) RECW heat exchanger,

(b) TECW heat exchanger, and

(c) Reactor recirculation pump seal and motor oil coolers.

ESW flow to and from these components is controlled by redundant key-locked

remote manual valves for (a) and (b) and lock-closed manual valves for

(c).

RDP: hmm/D02019*~12
3/25/83



CFiguke 9.2-2 sh./ 23 /"

JOB NO. 8031
EMERGENCY SERVICE WATER SYSTEM
P&ID 8031-M-11, SHEET 1, REVISION 18

COORDINATES CHANGES

A-7 DELETED REVISION NUMBERS OF REFERENCED
VENDOR DRAWINGS PER PLB-13,801.

B-1 REVISED NOTE 2 FOR CLARIFICATION.
B-2 & F-4 ADDED NOTE 6 PER DCN 14 AND PLB-12,415.
E-2 & E-7 ADDED DRAIN VALVES 11-0072A&B PER

FCR-M-13,885.
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Fiouke 722 ’_/_/__ '_'_?i- "
JOB NO. 8031

EMERGENCY SERVICE WATER SYSTEM
P&ID NO. 8031-M-11, SHEET 2, REVISION 20

COORDINATES CHANGES
B~-2 ADDED HIGH POINT VENT WITH VALVE

NO. 11-0059 PER FCR-M-13,888,

D-2 RELOCATED LINE CLASS BREAKS FOR
HBC-166 AND HBC-168 AT HBC-143
PER FCR-M-12,542.

E-5 ADDED HYDRO TEST VENT WITH VALVE
NO. 11-0058 PER FCR-M-13,888.

E-?7 ADDED HYDRO TEST VENT WITH VALVE
NO. 11-1063 PER FCR-M-13,888.

T-1/4(1/83)
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- Jrevae 7.2-2 A3 VE] |
@
JOB NO. 8031 ‘

EMERGENCY SERVICE WATER SYSTEM ]
P&ID 8031-M-11, SHEET 3, REVISION 14

COORDINATES CHANGES

A-6 ADDED LOW POINT DRAIN WITH VALVE
NO. 11-2063 PER FCR-M-13,955.

A,B-6 ADDED HIGH POINT VENT WITH VALVE
NO. 11-2064 PER FCR-M-13,955,.

B-6 ADDED LINE NO. HBC-266 PER
FCR-M-12,943.

D-1 ADDED HYDRO TEST VENT WITH VALVE

-1 ADDED HYDRO TEST VENT WITH{ VALVE
NO. 11-0078 PER FCR-M-13,447.

T-1/3(1/83)
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LGS MEB-SER

?gESTION NO. 12

.2.2, Table 3.2-1)

There are systems of light-water cooled reactors important to safety that
are not identified in Regulatory Guide 1.26 that the staff considers
should be classified Quality Group C. Examples of these systems are:
diesel fuel oil storage and transfer system; diesel engine cooling water
system, diesel engine lubrication system, diesel engine starting system,
diesel eagine combustion air intake and exhaust system, and instrument
and service air systems required to perform a safety function; and
certain ventilation plant systems. Gas treatment systems which are

considered as engineered safeguards systems should be classified Quality
Group B.

Justify the lack of quality group classification for many of the above
diesel-generator system components, the standby gas treatment system, the
control structure ventilation system, the auxiliary switchgear room, and
HVAC equipment room.

RESPONSE

The quality group classification for the diesel-generator auxiliary
system piping and components is addressed in the response to NRC Question
30.75.

The safety related HVAC systems are designed, fabricated, erected, and
tested to quality standards commensurate with the safety function to be
performed. Fans, filters, plenums, dampers and ductwork in these systems
are not classified as piping or pressure vessels and, as such, do not
fall under the jurisdiction of ASME Section III. A1l of the equipment in
these systems is Q-listed and Seismic Category I, and all electrical
components are environmentally qualified in accordance with Regulatory
Guide 1.89. In addition, these systems provide substantial conformance
with Regulatory Guide 1.52 as discussed in Sections 1.8 and 6.5.1, and
Table 6.5-2.

The water side of the HVAC systems are classified as follows:

1. Equipment components served by Emergency Service Water - ASME
Section III, Class 3.

a. Control Enclosure Chiller (Condenser only).
b. ECCS Unit Cooler Coils.

2. Control Enclosure Chilled Water Piping and Valves = ANSI B31.1 power
piping, Q-listed, Seismic Category I, and environmentally qualified
(electrical components).

3. Control Enclosure Chilled Water Pump - Manufacturers Standards,
Q-listed, Seismic Category I, and environmentally qualified (electrical
components). (Table 3.2-1, Section VII.A.1l.c will be changed to
reflect this.)

ROP: hmm/D02019*-13
3/25/83



LGS MEB-SER
QUESTION NO. 12 (CONT'D)

4. The control enclosure chilled water coils in safety related air
handling units are fabricated of equivalent controlled materials and
processes, tested to the same procedures, and are of the same design
as the ECCS unit cooler cooling coils but are not N-stamped.

RDP: hmm/D02019*-14
3/25/8,



SOURCE
oF
FSAR SUPPLY
GXSTRM/COMPONENT (80 ) SECTION __[1]°.
b. W“ater chiller condensers P
€. Chilled water pumps P
4. Piping and valves P
e. Fans P
f. Motors, fan P
q. Coils, cooling P
h. Coils, electric heating P
i. Ductwork and registers P
J. Dampers, isolation and coantrol P
Auxiliary Equipsent Room HVAC System 9.8.1.2
a. Chilled water system P
b. Pans ®
C. Motors, fans B
4. Coils, cooling P
e. Coils, electric heating P
f. Ductwork and registers P
9. Dampers, isolation and control P
Emergency Presh Air Supply System 9.8.1.3
a. PFans P
b. Motors, fans P
€. Coils, eslectric heating P
4. Ductwork P
e. Dampers, isolation and control P
f. Prefilters P
9. HEPA filters
h. Charcoal adsorbers P
Cable Spreading/Auxiliary 9.0.1.8
Switchgear Room HVAC
4. Chilled water and steam P
heating systems
b. Fans P
€. Coils, cooling P
d. Coils, steam heating P
€. Ductwork and reqisters P
f. Dampers, tire P

[ -

TABLE 3.2-1 {Cont'd)

LOCA=
TION
L21e

a3

2333 3 332

2337 33 @

el R L I

QUALITY
GROUP
CLASSI~-
FICATION

Ad¥. ..

c/D

PRINCIPAL
CODES AND
STANDARDS
w ol B e

/1Ee78-32)

E-J?J.

EL L]
BiIv. Y
AMCA

NEMR MG-1/
TEEE-32)
ARI

NEC
AISIZAWS
AMCA

Item VI
«A.1.a74
AMCA

NEMA MG~/
TEEF 323
API

NEC
AISI/ZAWS
AMCA

AMCA

NEMA MG-1/
TEEE-32)
NEC
AISI/ANS
AMCA

UL CLASS 1

MF STO/
/B3V.)
AMCA

ARL

MF STD
AISI/ZANS
UL

3EISMIC
CATEGORY
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LGS FSAR i S

QUESTION 430.73 (Sections 3.2, 9.5.4, 9.5.5, 9.5.6, 9.5.7,
9.5.8)

Diesel generatcr auxiliary systems piping and components are
classified in the FSAR text and Table 3.2.1 as conforming to ASME
Section III Class 3, ANSI B31.1, or manufacturer's standard. It
is not entirely clear where the respective classifications begin
or end. In any event, this is not acceptable. We require the
entire diesel generator auxiliary systems to be designed to ASME
Section II1 Class 3, or Quality Sroup C, in accordance with
Regulatory Guide 1.26. Revise your FSAR accordingly. Also,
provide the industry standards that were used in the design,
manufacture, and inspection of the diesel engine mounted piping
and components. Revise the appropriate P&IDs to show where
quality group changes occur.

RESPONSE

The diesel generator auxiliary systems are the following:

a. Fuel oil system (Fig.- ¢ 9.5-8)

b. Cooling water system which includes the jacket water
cooling loop and the air cooler coolant loop (Figure
9.5-9)

s Starting system (Figure 9.5-10)

d. Lubrication system (Figure 9.5-11)
e. Combustion air intake and exhaust system (Figure 9.5-12) |

Piping and equipment in these systems is provided in accordance
with ASME Section III Class 3, ANSI B31.1, and manufacturer's
standards as indicated on the above referenced figures and Table
3.2-1.

All piping and equipment has been designed to withstand seismic
accelerations and operating loads, regardless of design code.

The manufacturer has developed a highly reliable engine piping
system over the 44 years that the design of this basic engine has
been in use.

The design code used for each piping seismic segment or component
meets or exceeds the commitment made in the Limerick PSAR,
Appendix A and Figure A.2.3.

430.75-1 Rev. 17, 02/83
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ATTRCYMENT 10 & 43075

LGS FSAR

CHAPTER 9 MER -2

FIGURES (Cont'd)

Title

Reactor Enclosure and Refueling Area HVAC System
P&ID

Radwaste Enclosure HVAC System P&ID

Turbine Enclosure HVAC System P&ID

Containment Atmospheric Control System P&ID
Primary Containment Vacuum Relief Valve Schematic
Drywell HVAC System P&ID

Drywell Air Cocoling System Layout

Hot Maintenance Shop HVAC System P&ID
Miscellaneous Structures HVAC Systems
Administration Building HVAC System P&ID
Control Structure Exhaust Air Discharge

Fire Protection P&ID

Riser Diagram, Public Address System for Unit 1
Riser Diagram, Publc Ad -ess System for Unit 2

Riser Diagram, Public Address System for
Miscellaneous Structures

Riser Diagram, Telephrne System for Unit 1
Riser Diagram, Telephone System for Unit 2

Riser Diagram, Telephone System for Miscellaneous
Structures

tor and Plant Fuel Oi] Systems

Standby Diesel Gene
Aensaly . Fadl

D;esel Generator

A,

Diesel Generator Air

Water System

arting System

9-xviil Rev. 15, 12/82



LGS MEB-SER

%UESTION NO. 13
able 3.2-1, Page 14)

Appendix A of SRP 3.2.2 requires that main steam leads from, and including,
the turbine stop valves to the turbine casing shall be Quality Group

D + QA or certification. Why have you omitted these lines from your 'Q'
list?

RESPONSE

The main steam leads from, and including, the turbine stop valves to the
turbine casing are not Q-listed but are Quality Group D and have QA
certification as explained n footnotes 29, 30, and 31 to Table 3.2-1.

Footnote 31 to Table 3.2-1 is revised for clarification.

ROP: hmm/D02019*-15
3/25/83
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LGS FSAR
TABLE 3.2-1 (Cont'd) (Page 36 of 38) |

applicable portions of the turbine building. An elastic
multi-degree-of-freedom system analysis is used to determine
the input to the MSS. The allowable stress and associated
deformation limits for piping are in accordance with the ASME
Section III Class 2 requirements for the OBE loading
combinations. The MSS supporting structures (those portions
of the turbine enclosure) are such that the MSS and its
supports can maintain their integrity.

[29]The following qualification has been met with respect to the
certification requirements:

a. The manufacturer of the turbine stop valves, turbine
control valves, turbine bypass valves, and main steam
leads from turbine control valve to turbine casing has
used quality control procedures equivalent to those
defined in General Electric Publication GEZ-4982A,
General Electric Large Steam Turbine-Generator Quality
Control Program.

b. The manufacturer of these valves and steam leads has
certified that the quality control program so defined
has been accomplished.

[30]This section of steam piping was seismically analyzed to
ensure that it will not fail under loadings normally
associated with an SSE.

[31]The main steam leads from the turbine control valve to the
turbine casing meet all of the requirements of Group D, plus
the addition of the following requirements:

a. All longitudinal and circumferential butt weld joints
are radiographed (or ultrasonically tested to equivalent
standards). Where size or configuration does not permit
effective volumetric examination, magnetic particle or Meg-13
liquid penetrant examination may be substituted.
Examination procedures and acceptance standards are at
least equivalent to those specifiedfip,AnSI B31.1 Power
Piping Code. 4 N e,

b. All fillet and socket welds are examined by either
magnetic particle or liquid penetrant methods. Al:
structural attachment welds to pressure retaining
materials are examined by either magnetic particle or

Rev. 2, 12/81
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LGS FSAR
TABLE 3.2-1 (Cont'd) (Page 37 of 38)

liquid penetrant methods. Examination procedures and
acceptance standards are at least equivalent to those
lpeclt}ggn_g__%ﬂ_&l\.l Power Piping Code.
O.WM. sec s

c. All inspection records are maintained for the life of
the plant. These records include data pertaining to
qualification of inspection personnel, examination
proceaures, and examination results.

[32)The classification of the feedwater line from the reactor
vessel through the second isolation valve is Group A. The
classification of the feedwater line from the second
isolation valve through the third valve is Group B. Beyond
the third valve the classification is Group D.

(33)Refer to Sections 3.7 and 3.8 for discussion of seismic
design and Category I structure design, respectively.

[34)The following construction activites are conducted under the
quality assurance program to ensure that the pond will
perform its safety function:

a. Inspection and treatment of the rock surface at the pond
bottom and sides to ensure that permeability
requirements are met.

b. Final survey and measurement of the as-built pond to
ensure that the water volume and side slopes satisfy
design requirements.

c. performance of a seepage test to ensure that the design
basis seepage rate assumptions are not exceeded.

In addition, material used for treatment of fracture zones
and capping observation wells is Q-listed.

[35)The pond is built completely by excavation. Ability to meet
seismic Category I criteria is verified by measurement of as-
built side slope areas (see Note [34]b) to ensure that design

requirements are met.

[36)Includes unreinforced concrete used for support column
foundations.

Rev. 6, 06/82
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LGS MEB-SER

?UESTION NO. 14
able 3.2-1, Pages 16-18)

Why are there no Quality Group Classification on instrumentation and
control systems for engineered safety feature systems?

RESPONSE

Table 3.2-1, Note 45 (on Page 38 of Rev. 15, 12/82) discusses the quali-
fication of instrumentation and control components, which states:

"Equipment is qualified in accordance with the conformance statements
made in Section 7.2, 7.3, 7.4, 7.5 and 7.6 in reference to IEEE-279
Paragraph 4.4 and IEEE-323".

Note 9 of Table 3.2-1, which discusses qualification of the instrument

lines, is referenced for applicable NSSS and ESF systems instrument
lines.

RDP: hmm/D02019*-16
3/25/83



LIMERICK
MEB SER QUESTIONS

3.6 Protection Against Dynamic Effects Associated with the Postulated
Rupture of Piping

FSAR TECHNICAL RESPONSIBLE
QUESTION NO. SECTION AREA ORGANIZATION
15 3.6.1.1 Pipe Diam. B/GE
16 3.6.2 Terminal Ends B
17 3.6.2.1.1.1 Pipe Break Crit. GE/B
18 382,113 Pipe Welds B
19 3.6.2.1.1.1 Welded Attachments B
20 3.6.2.1.1.1 Volumetric Exam. B
21 3.6.2.1.1.2,3 Pipe Break Crit. GE/B
22 3.6.2.1.1.4 Interim Break B
23 3.6.2.1.1.5 SC II Break B
24 3.6.2.1.3 Pipe Whip B
25 3.0.2.1.3 Circum. Break GE/B
26 3.6.2.1.3 Circum. Break B
27 3.6.2.5.3 Break Area GE/B
28 3.6.2.1.3 Longit. Break B
29 3.6.2.1.3 Break Geometry GE/B
30 3.6.2.1.3 Longit. Break GE/B
31 3.6.2.2.¢2 Recirc. Stiffness GE
32 3.6.2.2.2f Recirc. Operability GE
33 3.8.2.2.2 FW Check Valve B
34 3.6.2.3 Power Level Assump. B
35 3.6.2.4 PDA Whip & Restraint GE
36 3.6.2.5.2 Restraint B
37 3.6.2.5.2 Operability Restraint B
38 3.6 (T&F) Break Calculation

RDP:cal/K022218*-1
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?UESTION NO. 15

.6.1.1, Page 3.6-4)

Provide the analytical or experimental data used to demonstrate the
capability of a pipe impacted by a larger diameter pipe or an equal

diameter pipe with greater wall thickness to survive the impact without
loss of pressure boundary integrity.

RESPONSE

To date, experimental or analytical data is not used in the Limerick
design to justify the use of criteria other than those stated in Paragraph f
of Section 3.6.1.1.

If such experimental or analytical data is used, additional documentation
will be submitted to the NRC for review. This sentence is added to
Section 3.6.1.1.f.

RDP: hmm/D02019*-17
3/25/83



LGS FSAR

consequences are considered. The feasibility of
carrying out operator actions is judged on the
availability of ample time and adequate access to
equipment for the required actions.

5 An unrestrained whipping pipe is considered capable of
causing breaks in impacted piping of smaller nominal
pipe size and developing through-wall leakage cracks in
impacted piping of equal or larger nominal pipe size
with thinner wall thickness, except where experimental
or analytical data demonstrates the capability to MEB -
withstand the impact without failure. If such experimental s
or Ovalytical data. 13 uscd, additional decumentation will be subﬂ'"‘“

3.6.1.2 ge?c‘r"‘g%i%?\- sttt

A listing of high-energy fluid system piping is provided in
Table 3.6-1. All other piping in the plant that is pressurized
abcve atmospheric pressure is considered to be moderate-energy
piping. The routing of piping within the reactor enclosure and
the primary containment is shown in Figures 1.2-40 through
1.2=72.

For each pipe rupture location determined in accordance with the
criteria of Section 3.6.2.1, an analysis is performed using the
assumptions of Section 3.6.1.1 to verify that the consequen-es of
the pipe rupture are acceptable. These analyses are summariced
below for high-energy and moderate-energy fluid systems.

3.6.1.2.1 High-Energy Fluid Systems
3.6.1.2.1.1 Reactor Recirculation System

The two reactor recirculation loops are located entirely within
the primary containment and are arranged on opposite sides of the
reactor pedestal and reactor shield wall. Pipe whip restraints
anchored in the reactor pedestal and reactor shield wall are
provided for the recirculation loops and are arranged as shown in
Figure 3.6-2. This system of restraints prevents unrestrained
pipe whip resulting from a postulated rupture at any of the
identified break locations. The restraints consist of two basic
components: the frame attached to a support member and straps
attached to the frame (two straps per frame). Either carbon
steel cables or stainless steel bars are used as straps. The
restraints on the 28-inch recirculation lcop piping utilize
stainless steel bars. The restraints on the 22-inch discharge
header and the 12-inch risers utilize carbon steel cables. A
schemacic detail of a restraint is shown in Figure 3.6-3.

Steel plate barriers are provided to prevent jet impingement fron
postulated ruptures of recirculation loop piping from causing
unacceptable damage to the CRD withdraw piping. Complete
severance of CRD withdraw piping does not prevent the associated

3.6-4
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UESTION NO. 16
55.5.2, Page 3.6-30)

What is meant by the statement "Terminal ends of the piping runs extending
beyond these portions of high-energy piping are considered to originate
at a point adjacent to the required moment-limiting restraints"?

RESPONSE

The above statement is clarified below and incorporated in Section
3.6.2.1.1.1.

“Terminal ends of high energy piping which penetrate the containment
shell are considered to originate beyond the containment isolation
valve and its first moment limiting restraint, both inboard and
outboard".

ROP: hmm/D02019*-18
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3.6.2 DETERMINATION OF PIPE FAILURE LOCATIONS AND DYNAMIC
EFFECTS ASSOCIATED WITH POSTULATED PIPING FAILURES

Termunal/ 2ads rihsy +iag Which B erlainmenk ant crnadon d
) w%@#ﬁd ’:;Li( ‘ ~

Information concerning break and crack location criteria and
methods of analysis is presented in this section. The location
criteria and methods of analysis are needed to evaluate the
dynamic effects associated with postulated ruptures of high-
energy and moderate-energy piping inside and outside the primary
containment.

3.6.2.1 Criteria Used to Determine Pipe Break and Crack Locations
and Their Configurations

3.6.2.1.1 Break Locations in High-Energy Fluid System Piping
3.6.2.1.1.1 Piping in Containment Penetration Areas

High-energy pipes penetrating the primary containment are
provided with moment-limiting restraints that are located
reasonably close to the containment isolation valves and are
designed to withstand the loadings resulting from a pipe break
either inboard of the inboard isolation valve or outbcard of the
outboard isolation valve so that neither isolation valve
operability nor leaktight integrity of the containment
enetration would be impaired as a result of such pipe breaks.
& portion
a point

n
ed to o inate a

restraints. Mes-é

Breaks are not postulated in these portions of high-energy piping
in containment penetration areas provided that the following
design stress and fatigue limits are satisfied:

For ASME B&PV Code, Section III, Class 1 Piping

a. The stress intensity range Sp, calculated for normal and
upset conditions by equation (10) of paragraph NB-3653,
does not exceed 2.4 Sp, Or

b. The stress intensity range S,, calculated for normal and
upset conditions by equation (10) of paragraph NB-3653
exceeds 2.4 Sp but does not exceed 3.0 Sy and the
cumulative usage factor associated with normal, upset,
and testing conditions is less than 0.1, or

c. The stress intensity range S,, calculated for normal and
upset conditions by equation (10), exceeds 3.0 Sp, but
the stress intensity ranges computed by equations (12)
and (13) of paragraph NB-3653 are less than 2.4 Sy and
the cumulative usage factor associated with normal,
upset, and testing conditions is less than 0.1

3.6-30
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Branch Technical Position MEB 3-1 requires that when breaks and cracks
are not postulated in high-energy ASME Class I piping in containment
penetration areas, the following limits must be met:

a) The maximum stress range between any two load sets (including the
zero load set) should not exceed 2.4 S , and should be calculated by
Eq. (10) in Paragraph NB-3653, ASME Coae, Section III, for those
loads and conditions thereof for which Level A and Level B stress
limits have been specified in the system's design specification,
including an operating basis earthquake (OBE) event transient. The
S, is design stress intensity as defined in Article NB-3600 of the

ASME Code Section III.

If the calculated maximum stress range of Eq. (10) exceeds 2.4 S_,
the stress ranges calculated by both Eq. (12) and Eq. (13) in
Paragraph NB-3653 should meet the limit of 2.4 Sm'

b) The cumulative usage factor should in all cases be less than 0.1.

Revise your break exclusion criteria to include these load set and
design stress intensity requirements.

RESPONSE

The Limerick design postulates breaks using the above criteria with one
exception. When Equation (10) exceeds 2.4 Sm but not greater than 3.0

Sm, no break is postulated unless the cumulative usage factor exceeds

0.1. The breaks are always postulated whenever the usage factor exceeds

0.1 regardless of stress. After the as-built analysis is completed, the
applicants are committed to a comparison against the SRP criteria (NUREG-0800)
(BTP-MEB 3-1) and demonstrate no additional breaks for the following
situations.

(1) The stress calculated by Eq. (10) is between Z.4Sm and 3.0Sm.
and

(2) The ASME Code version of 1979 Summer Addenda or later is used for
analysis.

Sections 3.6.2.1.1.1, 3.6.2.1.1.2, and 3.6.2.1.1.3 are revised for
clarification.

RDP: hmm/D02019*-19
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3.6.2 DETERMINATION OF PIPE FAILURE LOCATIONS AND DYNAMIC
EFFECTS ASSOCIATED WITH POSTULATED PIPING FAILURES

Information concerning break and crack location criteria and
methods of analysis is presented in this section. The location
criteria and methods of analysis are needed to evaluate the
dynamic effects associated with postulated ruptures of high-
energy and moderate-energy piping inside and outside the primary
containment.

3.6.2.1 (Criteria Used to Determine Pipe Break and Crack Locations
and Their Configurations

3.6.2.1.1 Break Locations in High-Energy Fluid System Piping
3.6.2.1.1.1 Piping in Containment Penetration Areas

High-energy pipes penetrating the primary containment are
provided with moment-limiting restraints that are located
reasonably close to the containment isolation valves and are
designed to withstand the loadings resulting from a pipe break
either inboard of the inboard isolation valve or outboard of the
outboard isolation valve so that neither isolation valve
operability nor leaktight integrity of the containment
penetration would be impaired as a result of such pipe breaks.
Terminal ends of the piping runs extending beyond these portions
of high-energy piping are considered to originate at a point
adjacent to the required moment-limiting restraints.

Breaks are not postulated in these portions of high-energy piping
in containment penetration areas provided that the following
design stress and fatigue limits are satisfied:

For ASME B&PV Code, Section III, Class 1 Piping

a. The stress intensity range S,, calculated for normal and
upset conditions by equation (10) of paragraph NB-3653, MEB -
does not exceed 2.4 Sp, 0P and the cumulative usaae bactor 7,2

associatred with nermal, upset, and ‘Ies+'|35 cond.itions is less " o.l, or

b. The stress intensity range S,, calculated for normal and
upset conditions by equation (10) of paragraph NB-3653
exceeds 2.4 Sy but does not exceed 3.0 Sy and the
cumulative usage factor associated with normal, upset,
and testing conditions is less than 0.1, or

€. The stress intensity range S,, calculated for normal and
upset conditions by equation (10), exceeds 3.0 Sy, but
the stress intensity ranges computed by equations (12)
and (13) of paragraph NB-3653 are less than 2.4 Sp and
the cumulative usage factor associated with normal,
upset, and testing conditions is less than 0.1

3.6-30
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. Inservice inspection of the reactor coolant pressure
boundary is discussed in Section 5.2.4.

3.6.2.1.1.2 Recirculation System Piping

Pipe breaks in the recirculation system are postulated to occur
at the following locations:

a. Terminal ends of a piping ' un or branch run

b. At intermediate locations between terminal ends where
the maximum stress range between any two load sets
(including the zero load set), as calculated according
to subarticle NB-3600 (ASME B&PV Code, Section III) for
upset plant conditions and an independent OBE event,
meets the following requirements:

1. The stress range, as calculated using equation (12) ME B~
or (13), exceeds 2.4 Sp}and #he cumulative usaqe fackor e
Associated with normal, upset,and testing cond itons 15 less than 0.1. ’

2. The stress range calculated using equation (10)

exceeds 2.4 Spm but is less than 3.0 Sp, and the
cumulative usage factor exceeds 0.1.

The stress range calculated using equation (10) 3
. exceeds 3.0 Sm, and the cumulative usage factor
exceeds 0.1.

¢. If two or more intermediate break locations cannot be
determined by stress or usage factor limits, two
intermediate locations are selected on a reasonable
basis. This basis includes consideration of fitting
locations and/or highest stress or usage factor
locations. Where more than two such intermediate
locations are possible using the application of the
above reasonable basis, those two locations possessing
the greatest damage potential are used. A break at each
end of a fitting can be classified as two discrete break
locations when the stress analysis is sufficiently
getalled to differentiate stresses at each postulated
reak.

3.6.2.1.1,3 Class | Piping (Other Than Recirculation System
Piping and Piping in Containment Penetration Areas)

Breaks in Class 1 piping (ASME B&PV Code, Section III) are
postulated to occur at the following locations:

a. At terminal ends of piping runs or branch runs
. b. At intermediate locations between terminal ends, as
determined by one of the two following criteria:

3.6-32
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. L At each location of potential high stress such as
pipe tittings (elbows, tees, reducers, etc) valves,
and welded attachments

2. At each location where, for normal and upset load
conditions, the following stress and fatigue limits
are not met:

(a) The stress intensity range Sp, calculated by
equation (10) of paragraph NB-3653, does not ME
exceed 2.4 Smy and +he cumulabive usaje factor !
associated with normal, upset, and testing Cond tions 15 less Hhax 0.1,

(b) The stress intensity range Sp, as calculated
by equation (10) of paragraph NB-3653, exceeds
2.4 Sy but is less than 3.0 Sm, and the
cumulative usage factor is less than 0.9%.

(¢c) The stress intensity range Sp exceeds 3.0 Sp,
but the stresses computed by equation (12) and
(13) of paragraph NB-3653 are less than 2.4
sﬁ, and the cumulative usage factor is less
than 0.1.

When the above stress and fatigue criteria result
( in less than two intermediate break locations, a
‘ pinimum of two separated locations are chosen based
on highest stress, as calculated by equation (10)
of paragraph NB-3653. The two locations are chosen
with a difference in stress of at least 10% or, if
stresses differ by less than 10%, the two locations
are separated by a change in direction of the pipe
run. Where the piping consists of a straight run
without fittings, valves, or welded attachments, a
minimum of one location is chosen on the basis of
highest stress.

3.6.2.1.1.4 Class 2 and 3 Piping (Other Than Recirculation
System Piping and Piping in Containment
Penetration Areas)

Breaks in Class 2 and 3 piping (ASME B&PV Code, Section I111) are
postulated to occur at the following locations:

a. At terminal ends of piping runs or branch runs

b. At intermediate locations between terminal ends, as
determined by one of the two following criteria:

1. At each location of potential high stress, such as

pipe fittings (elbows, tees, reducers, etc),
‘ valves, and welded attachments

3.6-33



LGS MEB-SER

UESTION NO. 18
.6.2.1.1.1, Page 3.6-31)

When stresses in ASME 111, Class 2 piping beyond the break exclusion area
exceed 1.85,  as calculated by Equation (9), and when the piping is
constructed in accordance with ANSI B31.1, the piping shall be seamless

with full radiography of all circumferential welds, or al) longitudinal

and circumferential welds shall be fully radiographed. Provide a commitment
to this requirement.

RESPONSE

The Limerick design is in compliance with this requirement as clarified
in the revised Section 3.6.2.1.1.1.

RDP: hmm/D02019*-20
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Inservice inspection of the reactor coolant pressure |meg-19
boundary is discussed in Section 5.2.4.

3.6.2.1.1.2 Recirculation System Piping

Pipe breaks in the recirculation system are postulated to occur
at the following locations:

a. Terminal ends of a piping run or branch run

b. At intermediate locations between terminal ends where
the maximum stress range between any two load sets
(including the zero load set), as calculated according
to subarticle NB-3600 (ASME B&PV Code, Section I1I1) for
upset plant conditions and an fndependent OBE event,
meets the following requirements:

1. The stress range, as calculated using equation (12)
or (13), exceeds 2.4 Sp.

2. The stress range calculated using equation (10)
exceeds 2.4 Sp but is less than 3.0 Sy, and the
cumulative usage factor exceeds 0.1.

' 3. The stress range calculated using equation (10)
‘ exceeds 3.0 Sm, and the cumulative usage factor
exceeds 0.1.

€, If two or more intermediate break locations cannot be
determined by stress or usage factor limits, two
intermediate locations are selected on a reasonable
basis. This basis includes consideration of fitting
locations and/or highest stress or usage factor
locations. Where more than twe such intermediate
locations are possible using the application of the
above reasonable basis, those two locations possessing
the greatest damage potential are used. A break at each
end of a fitting can be classified as two discrete break
locations when the stress analysis is sufficiently
detailed to differentiate stresses at each postulated
break.

3.6.2.1.1.3 C(Class 1 Piping (Other Than Recirculation System
Piping and Piping in Containment Penetration Areas)

Breaks in Class 1 piping (ASME B&PV Code, Section III) are
postulated to occur at the following locations:

a. At terminal ends of piping runs or branch runs
‘ b. At intermediate locations between terminal ends, as
determined by one of the two following criteria:

3.6-32
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where you have employed welded support attachments in break exclusion

areas, commit to performing detailed stress analyses or tests to demonstrate
compliance with the applicable stress limits.

RESPONSE

In Limerick design, there are no welded support attachments within the
break exclusion area.

RDP: hmm/D02019*-21
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Provide details of, and justification for instances in which 100% volumetric
weld examination in break exclusion piping will not be performed.

RESPONSE

In accordance with the in-service inspection plan all break exclusion
piping of Limerick will be subject to 100% volumetric weld examination.

Section 3.6.2.1.1.1e is revised for clarification.

ROP: hmm/D02019*-22
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The loading resulting from a postulated pipe break
beyond these portions of the piping does not cause the
stress as calculated by equation (9) in paragraph NB-
3652 to exceed 2.25 S, except for the portion of piping
between the isclation valve and the adjacent restraints
?rotecttnq the operability of the valve. For this

atter portion of piping, higher stresses are permitted
provided that a plastic hinge is not formed and the
operability of the isolation valve is ensured.

For ASME B&PV Code, Section III, Class 2 and 3 Piping

a.

The maximum stress ranges as calculated by the sum of
equations (9) and (10) in paragraph NC-3652, considering
normal and upset plant conditions, does not exceed
0.8(1.25, + S,).

The maximum stress, as calculated by equation (9) in
paragraph NC-3652, under the loadings resulting from a
postulated rupture of fluid system piping beyond these
portions of piping does not exceed 1.8S,. Higher
stresses are allowed provided that the valve operability
is not impaired.

In addition to these stress and fatigue criteria, high-energy
piping in containment penetration areas must meet the following
. requirements:

Welded pipe support attachments are avoided to eliminate
stress concentrations.

The number of circumferential and longitudinal pipe
welds and branch connections is minimized.

The length of the piping run is minimized, consistent
with requirements to keep stress levels low and provide
access for inservice inspection.

The desior goints of pipe fixity (such as pipe
anchors r :1i#d connections at containment
pene’ .. .o does not require welding directly to the
oute v of the piping (flued, integrally forged
pipe _ittings are acceptable), except where such welds
are 100% volumetrically examinable in service and a
detailed stress analysis is performed to demonstrate
compliance with the limits of the stress and fatigue
criteria stated above.
In ascorhouce. with the n-service ir echion plan

“he inservice examination

Jo the estent practi.cabler ,
comgleted during each inspection interval will provide

100% volumetric examination of circumferential and
longitudinal pipe welds within these portions of piping.

3.6-3
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Branch Technical Position MEB 3-1 requires that breaks be postulated in
ASME 111 Class I piping, other than containment penetration areas according
to the following criteria:

a) At terminal ends.

b) At intermediate locations where the maximum stress range as calculated
by Eq. (10) and either (12) or (13) exceeds 2.4 Sm.

c) At intermediate locations where the cumulative usage factor exceeds
35 P

d) If two intermediate locations cannot be determined by (b) and (c)
above, two highest stress locations based on Eq. (10) should be
selected. If the piping run has only one change or no change of
direction, only one intermediate location should be postulated.

Revise your pipe break location criteria to conform to these requirements.
RESPONSE

The Limerick design has postulated breaks using the above criteria with
one exception. When Equation (10) exceeds 2.4 Sm but not greater than
3.0 Sm, no break is postulated unless the cumulative usage factor exceeds
0.1. The breaks are always postulated wherever the usage factor exceeds
0.1 regardless of stress. This position is consistent with BTP-MEB 3-1,
Rev. 0 (11/24/75).

See response to Question No. 17 for applicant's commitment.

RDP: hmm/D02019*-23
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UESTION NO. 22
.6.2.1.1.4, Page 3.6-33)

The staff contends that in ASME Class 2 and 3 piping systems where
intermediate break locations are postulated at each pipe fitting, and the
piping system contains no fittings, valves, or welded attachments, a
break should be postuiated at each extreme of the piping run adjacent to
the protective structure. Add this criteria to your intermediate break
location postulation methodology.

RESPONSE

Section 3.6.2.1.1.4 is revised to reflect the above criteria.

ROP: hmm/D02019*-24
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At each location of potential high stress such as
pipe fittings (elbows, tees, reducers, etc) valves,
and welded attachments

At each location where, for normal and upset load
conditions, the following stress and fatigue limits
are not met:

(a) The stress intensity range Sp, calculated by
equation (10) of paragraph NB-3653, dces not
exceed 2.4 Sp.

(b) The stress intensity range Sp, as calculated
by equation (10) of paragraph NB-36€53, exceeds
2.4 Sy but is less than 3.0 Sm, and the
cumulative usage factor is less than 0.1.

(¢c) The stress intensity range Sp exceeds 3.0 Sp,
but the stresses computed by eguation (12) and
(13) of paragraph NB-3653 are less than 2.4
Sm., and the cumulative usage factor is less
than 0.1.

when the above stress and fatigue criteria result
in less than two intermediate break locations, a
minimum of two separated locations are chosen based
on highest stress, as calculated by equation (10)
of paragraph NB-3653. The two locations are chosen
with a difference in stress of at least 10% or, if
stresses differ by less than 10%, the two locations
are separated by a change in direction of the pipe
run. Where the piping consists of a straight run
without fittings, valves, or welded attachments, a
minimum of one location is chosen on the basis of
highest stress.

3.6.2.1.1.4 Class 2 and 3 Piping (Other Than Recirculation

System Piping and Piping in Containment
Penetration Areas)

Breaks in Class 2 and 3 piping (ASME B&PV Code, Section III) are
postulated to occur at the following locations:

At terminal ends of piping runs or branch runs

At intermediate locations between terminal ends, as ﬂung?
determined by one of the ollowing criteria:

At each location of potential high stress, such as
pipe fittings (elbows, tees, reducers, etc),
valves, and welded attachments

3.6-33
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2. At each location where the maximum stress range, as
calculated by the sum of equations (9) and (10) of
paragraph NC-3652, considering normal and upset
plant conditions, exceeds 0.8(1.25h + Sp).

When the above stress and fatigue criteria result
in less than two intermediate break locations, a
minimum of two separated locations are chosen based
on highest stress, as calculated by the sum of
equations (9) and (10) of paragraph NC-3652. The
two locations are chosen with a difference in
stress of at least 10% or, if stresses differ by
less *han 10%, the two locations are separated by a
change in direction of the pipe run. Where the
piping consists of a straight run without fittings,
valves, or welded attachments, a minimum of one
location is chosen on the basis of highest stress.

3.6.2.1.1.5 Nonnuclear Class Piping Mes-22.

Breaks in nonnuclear class piping are postulated to occur at the
following locations:

a. At terminal ends of piping runs or branch runs

b. At each intermediate location of potential high stress,
such as pipe fittings (elbows, tees, reducers, etc),
valves, and welded attachments

Alternatively, the break locations for nonnuclear class piping
can be selected according to the same criteria used for Class 2
and 3 piping, provided that all necessary analyses are made.

3.6.2.1.2 Crack Locations in Moderate-Energy Fluid System Piping

Through-wall leakage cracks are postulated to occur in moderate-
energy piping located in areas containing essential systems and
components. Cracks are postulated to occur at terminal ends of
piping runs or branch runs, and at intermediate locations
selected in accordance with either of the two following criteria:

a. At locations of potential high stress, such as pipe
fittings (elbows, tees, reducers, etc), valves, and
welded attachments

b. For Class 1 piping (ASME B&PV Code, Section III), at
locations where the maximum stress range as calculated
by equation (9) of paragraph NB-3652 exceeds 0.6Sm, and
for Class 2 or 3 piping (ASME B&PV Code, Section III) or
nonnuclear piping, at locations where the maximum stress
range as calculated by the sum of equations (9) and (10)
of paragraph NC-3652 exceeds 0.4(1.2Sh + Sp).

3.6-34
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Provide assurances that breaks in non-seismic Category I piping have been
postulated at those locations that would result in the maximum amount of
damage and that all safety related systems and components have adequate
protection from these piping breaks.

RESPONSE

The only high energy seismic Category II piping in the control structure
is the portion of the steam supply line to the offgas recombiner preheater
that is located within the recombiner compartments. The only high energy
sei-mic Category II piping in the reactor enclosure is the RWCU piping
inside the RWCU filter/demineralizer compartments and the RWCU holding
pump compartments. In both cases, the walls of the compartments are
capable of withstanding the pipe whip and jet impingement forces and the
compartment pressurization that could result from breaks at the most
adverse locations. Since there are no safety related components located
in these compartments, safety related components will not be affected by
high energy pipe breaks within these compartments.

Other safety related structures, such as the spray pond pump structure
and the diesel-generator enclosures, do not contain high energy seismic
Category II piping.

Safety related components are protected from the effects of high-energy
pipe breaks in nonsafety related structures by the walls that separate
the safety related structures from the nonsafety related structures. To
the extent necessary to prevent unacceptable damage to safety related
components, these walls are designed to withstand the pipe whip and jet
impingement forces and compartment pressurization that could result from
breaks at the most adverse locations in high energy seismic Category II
piping within the nonsafety related structures.

RDP: hmm/D02019*~25
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?UESTION NO. 24
4 age 3.6-35)

Is there any unrestrained whipping pipe located inside containment?

RESPONSE

The follow1ng high energy piping systems in the drywell are not provided
with pipe whip restraints:

a.
b.
c.

d.

Reactor Vessel Drain Line (4" DCA-101)

Main Steam Drain Lines (2" & 3" DBA-105)

RPV Head Vent Line (2" DBA-108)

Standby Liquid Control Injection Line (2" DCA-112)

Each of these lines will be evaluated, using the guidance of R.G. 1.46,

to verify that in the event of a pipe break, damage to structures,

systems, or components needed for safe shutdown will not occur. Therefore,
the ablety to shut the reactor down safely will be maintained if a break
occurs in any of these lines.

RDP: hmm/D02019*-26
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?UESTION NO. 25

.6.2.1.3, Page 3.6-35)

Circumferential breaks should be postulated whenever the maximum stress
range is exceeded and the circumferential stress is less than 1.5 times

the axial stress, regardless of whether the cumulative usage factor is
less than 0.1. Alter your break posulations to include this requirement.

RESPONSE

The rules for exemption of certain break orientations, wi ich are based
solely on stress and independent of calculated cumulative usage factor,
are described in the Section 3.6.2.1.3. This section is corrected to
reflect the above criteria. The revised criteria are consistent with the
Branch Technical Position MEB 3-1 and further clarified below:

At each of these postulated break locations, consideration is given to
the occurrence of either a longitudinal split or circumferential break.
Both types of breaks are considered if the maximum stress ranges in the
circumferential and axial directions are not significantly different.
Only one type of break is considered as follows:

1. If the results of a detailed stress analysis indicate that the
maximum stress range in the axial direction is at least 1.5 times
that in the circumferential direction, only a circumferential break
is postulated.

2. If the analysis indicates that the maximum stress range in the
circumferential direction is at least 1.5 times that in the axial
direction, only a longitudinal split is postulated.

RDP: hmm/D02019*-27
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‘ The above criteria notwithstanding, cracks are not postulated in
those portions of moderate-energy piping located in the following
areas:

a. Areas in which high-energy pipe breaks are postulated,
provided that moderate-energy piping cracks would not
result in more severe environmental conditions than the
high-energy pipe breaks.

b. Between containment isolation valves, prcovided that:

% The piping meets the requirements of subarticle NE-
1120 of the ASME B&PV Code

2. The maximum stress range for Class 1 piping (ASME
B&PV Code, Section III) as calculated by equation
(9) of paragraph NB-3652 does not exceed 0.6Sm, and
the maximum stress range for Class 2 and 3 (ASME
B&PV Code, Section III) or nonnuclear piping as
calculated by the sum of equations (9) and (10) of
paragraph NC-3652 does not exceed 0.4(1.25h + Sa).

3.6.2.1.3 Types of Breaks and Cracks in Fluid System Piping

Circumferential Breaks

‘ A circumferential break is assumed to result in (a) severance of
a high-energy pipe on a plane perpendicular to the pipe axis, and
(b) separation amounting to at least a one-diameter lateral
displacement of the ruptured piping ends unless physically
limited by piping restraints, structural members, or piping
stiffness. Pipe whipping is assumed to occur in the plane
defined by the piping geometry and configuration, and to cause
pipe movement in the direction of the jet reaction.

Circumferential breaks are postulated in high-energy fluid system
piping of nominal pipe size greater than 1 inch, at the locations
ermined by the criteria ed in Section 3.6.2.1.1, except |um-
it can be4gﬁ
30

shown that the maximum stress is in the circumferential directio
and is at least 1.5 times the longitudinal stress, in which case
only a longitudinal break is postulated.

Longitudinal Breaks

A longitudinal break is assumed to result in an axial split
parallel to the pipe axis, without causing pipe severance. The
break opening area is assumed to be equal to the effective cross-
sectional flow area of the pipe at the break location. The split
is assumed to be oriented so that the jet reaction force causes
‘ out-of-plane bending of the piping configuration. Piping
movement is assumed to occur in the direction of the jet reaction

3.6-35
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‘ unless limited by piping restraints, structural members, or
piping stiffness.

Lorngitudinal breaks are postulated in high-energy fluid system
piping of nominal pipe sizes of 4 inches and larger, at the
locations determined by the criteria listed in Section 3.6.2.1.1,
with the following exceptions. Longitudinal breaks are not
postulated:

a. At terminal ends, provided the piping at the terminal
ends contains no longitudinal pipe welds

b. At intermediate break locations chosen to satisfy the
criterion for a minimum number of break locations
e. At locations where i : MEzg-25,
it can be shown a e maximum stress is 30

in the longitudinal direction and is at least 1.5 times
the circumferential stress, in which case only
circumferential breaks need to be postulated.

Through-Wall Leakage Cracks

Through-wall leakage cracks are postulated to occur in moderate-

. energy fluid system piping exceeding a nominal pipe size of 1 _
inch, at the locations determined by the criteria listed in '
Section 3.6.2.1.2. A crack is assumed to occur at any
orientation about the circumference of a pipe. Fluid flow from a
crack is based on a circular opening with an area equal to that
of a rectangle one-half pipe diameter in length and one-half pipe
wall thickness in width.

3.6.2.2 Analytical Models to Define Forcing Functions and
Response Models (Recirculation System Only)

3.6.2.2.1 Analytical Methods to Define Blowdown Forcing Functions

The rupture of a pressurized pipe causes the flow characteristics
of the system to change, creating reaction forces that can
dynamically excite the piping system. The reaction forces are a
function of time and space and depend upon the fluid state within
the pipe prior to rupture, break flow area, frictional losses,
plant system characteristics, piping system, and other factors.
The methods used to calculate the reaction forces for
recirculation system piping are presented below.

The criteria that are used for calculation of fluid blowdown
forcing functions include:

‘ a. The dynamic force of the jet discharge at the break

location is based on the effective cross-sectional flow
area of the pipe and on a calculated fluid pressure as
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%UESTION NO. 26
.6.2.1.3, Page 3.6-35)
State where you have taken credit for a less than one pipe diameter

displacement in the event of a circumferential break and discuss the
analysis performed in such a case.

RESPONSE

A1l analyses to determine the blowdown (reaction) force on the segment of
piping that contains a circumferential break are based on unobstructed
discharge from 100% of the cross-sectional area of the pipe. This is
consistent with the assumption of a one-diameter lateral displacement of
the ruptured piping ends. The only pipe break analyses that have involved
lateral displacements of less than one pipe diameter are analyses concerning
jet impingement forces. In certain cases where pipe whip restraints are
located on both sides of a postulated circumferential break, and the
design of the restraints prevents the two ends of the break from achieving
a one-diameter displacement, credit is taken for one end of the broken
pipe causing partial blockage of the fluid being discharged from the
opposite side of the break. Similarly, in certain cases where one side

of the break is an RPV nozzle safe-end and the other side of the break is
restrained from achieving a one-diameter displacement relative to the
nozzle, credit is taken for partial blockage of the fluid discharging

from the restraint pipe end. This methodology can result in a reduction
of the jet impingement force on potential impingement targets.

ROP: hmm/D02019*-28
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UESTION NO. 27
‘ 53.5.2.1.3, Page 3.6-35)

List and justify any longitudinal breaks that are assumed to be less than
full area breaks.

RESPONSE

In the Limerick design, all breaks are assumed to attain full pipe break
area instantaneously.

This is reflected in the revised text.

RDP: hmm/D02019*-29
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modified by an analytically or experimentally determined
thrust coefficient. Limited pipe displacement at the
break location, line restrictions, flow limiters,
positive pump-controlled flow, and the absence of energy
reservoirs may be taken into account, as applicable, in
the reduction of jet discharge.

All breaks are assumed. toattain full pipe break area instantaneously, i.e.

o rise time not exceeding one millisecond is used for

the initial pulse.

Blowdown forcing functions are determined by either of two
methods as described below.

Moody Model

The predicated blowdown forces on pipes fed by a pressure vessel
can be described by transient and steady-state forcing functions.
The forcing functions used are based on methods described in

Ref 3.6-4. These are simply described as follows:

The transient forcing functions at points along the pipe
result from the propagation of waves (wave thrust) along
the pipe, and from the reaction force due to the
momentum of the fluid leaving the end of the pipe
(blowdown thrust).

The waves cause various sections of the pipe to be
loaded with time-dependent forces. It is assumed that
the pipe is one-dimensional, in that there is no
attenuation or reflection of the pressure waves at
bends, elbows, and the like. Following the rupture, a
decompression wave is assumed to travel from the break
at a speed equal to the local speed of sound within the
fluid. wave reflections occur at the break end, changes
in direction of piping, and the pressure vessel until a
steady flow condition is established. Vessel and free
space conditions are used as boundary conditions. The
blowdown thrust causes a reaction force perpendicular to
the pipe break.

The initial blowdown force on the pipe is taken as the
sum of the wave and blowdown thrusts and is equal to the
vessel pressure (P,) times the break area (A). After
the initial decompression period (i.e., the time it
takes for a wave to reach the first change in
direction), the force is assumed to drop off to the
value of the blowdown thrust (i.e., 0.7PgA).

Time histories of transient pressure, flow rate, and
other thermodynamic properties of the fluid can be used
to calculate the blowdown force on the pipe using the
following equation:

3.6-137
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UESTION NO. 28
‘ %ﬂ’ﬂ_ﬂ_ age 3.6-35)

Provide assurance that long1tud1na1 breaks are postulated at two diametrically
opposite points on the piping circumference.

RESPONSE

Longitudinal breaks are postulated to occur at two d1ametr1ca11y opposed
points on the piping circumference. Section 3.6.2.1.3 is revised to
clarify this assumption.

RDP: hmm/D02019*-30
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The above criteria notwithstanding, cracks are not postulated in
those portions of moderate-energy piping located in the following
areas: '

a. Areas in which high-energy pipe breaks are postulated,
provided that moderate-energy piping cracks would not
result in more severe environmental conditions than the
high-energy pipe breaks.

b. Between containment i{solation valves, provided that:

| The piping meets the requirements of subarticle NE-
1120 of the ASME BiPV Code

2. The maximum stress range for Class 1 piping (ASME
B&PV Code, Section I111) as calculated by egquation
(9) of paragraph NB-3652 does not exceed 0.6Sm, and
the maximum stress range for Class 2 and 3 (ASME
B&PV Code, Section 111) or nonnuclear piping as
calculated by the sum of equations (9) and (10) of
paragraph NC-3652 does not exceed 0.4(1.25h + Sz).

3.6.2.1.3 Types of Breaks and Cracks in Fluid System Piping

Circurferential Breaks

J A circumferential break is assumed to result in (a) severance of

a high-energy pipe on a plane perpendicular to the pipe axis, and
(b) separation amounting to at least a one-diameter lateral
displacement of the ruptured piping ends unless physically
limited by piping restraints, structural members, or piping
stiffness. Pipe whipping is assumed to occur in the plane
defined by the piping geometry and configuration, and to cause
pipe movement in the direction of the jet reaction.

Circumferential breaks are postulated in high-energy fluid system
piping of nominal pipe size greater than 1 inch, at the locations
determined by the criteria listed in Section 3.6.2.1.1, except
where the cumulative usage factor is less than 0.1 and it can be
shown that the maximum stress is in the circumferential direction
and {s at least 1.5 times the longitudinal stress, in which case
only a longitudinal break is postulated.

Longitudinal Break t:§f§w

A longitudinal break is assumed to result in an axial split
gatallel to the pipe axis, without causing pipe severance. The
reak opening area is assumed to be equal to the effective cross-

'____.l£Ellﬂnll_llﬂzsggggrgx_;gs pipe at the break location. The split
is assumed to be oriented¥so that the jet reaction force causes

out-of-plane bending of the piping configuration. Piping
rovement i{s assumed to occur in the direction of the jet reaction

30 ‘-35
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?UESTION NO. 29
.6.2.1.3, Page 3.6-36)
What geometry is assumed for the opening of a longitudinal break?

RESPONSE

For high energy lines, the jet discharge is calculated assuming an

opening with a longitudinal break area of 100% of the pipe cross-sectional
area.

RDP: hmm/D02019*-31
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%UESTION NO. 30
a age 3.6-36)

‘ Longwtudmal pipe breaks should be postulated whenever the maximum stress
range is exceeded and the circumferential stress is greater than 1.5
times the axial stress regardless of whether the cumulative usage factor
is less than 0.1. Change your break postulation methodology to reflect

this requirement.
RESPONSE

See response to Question No. 25.

RDP: hmm/D02019*~32
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?UESTION NO. 31

.6.2.2.2, Page 3.6-39)

How is the mass/inertia and stiffness properties of the recirculation
system represented?

RESPONSE

The mass/inertia and stiffness properties of the recirculation system in
the pipe dynamic analysis (PDA model) are represented as described below:

A generic representation of the pipe in any given analysis is shown in
Figure 1. If the stiffness of the piping segment located between A and B
is such that:

- the slope of BD at B = 0, then in the analysis, the pipe is
treated as built-in at B.

- the slope of BD at B # 0 (considerably different), then in the
analysis, the pipe is considered to have a fixed, simple
support (pinned end) at B.

To analyze the pipe with both ends supported (Figure 2a) with the above
computer model, two simplifications are made in the piping dynamic
analysis (PDA) program. First, an equivalent point mass is assumed at D
instead of pipe length DE. The inertia characteristics of this mass
rotating around point B are calculated to be identical to those of pipe
length DE rotating around point E. Secondly, an equivalent resisting
force is calculated for any deflection for the case of a built-in end
from the bending moment-angular deflection relationship for pipe length
DE. This equivalent force is subtracted from the applied thrust force
when calculating the net energy. The new model resulting from these
simplifications is shown in Figure 2b. The PDA computer program is
further described in Sectior 3.9.1.2.2.6.

ROP: hmm/D02019*-33
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Question NO. 31(Cont ‘d)
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What limits are used to ensure operability?

RESPONSE

None of the components (such as vessel safe ends and valves), attached to
the broken recirculation piping system, are required for safe shutdown or
serve a safety function to protect the structural integrity of an essential
component following a DBA.

Accordingly, the text is revised.

RDP: hmm/D02019*- 34
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safety function, or whose failure would not further
escalate the consequences of the accident, are not
designed to meet limits imposed by the ASME B&PV Code

for essential components under faulted loading. ,
owever, 1 required for safe

shutdown, or sefve a safety funpction to protect
structural integrity of an esgential component,
to meet the Qode requirements for faulted condjytions and
limits to epSure operability, if required, wiXl be met.

The pipe whip analysis was performed using the PDA computer
program (Ref 3.6-6). PDA is a computer program used to determine
the response of a pipe subjected to the thrust force occurring
after a pipe break. The program treats the situation in terms of
generic pipe break configuration, which involves a straight,
uniform pipe fixed at one end and subjected to a time-dependent
thrust-force at the other end. A typical restraint used to
reduce the resulting deformation is also included at a location
between the two ends. Nonlinear and time-independent stress-
strain relations are used for the pipe and the restraint.

Similar to the plastic-hinge concept, bending of the pipe is
assumed to occur only at the fixed end and at the location
supported by the restraint.

Shear deformation is also neglected. The pipe bending moment-
deflection (or rotation) relation used for these locations is
obtained from a static nonlinear cantilever beam analysis. Using
the moment-rotation relation, nonlinear equations of pipe motion
are formulated using an energy consideration, and the equations
are numerically integrated in small time steps to yield time-
history information of the deformed pipe.

A comprehensive verification has been performed to demonstrate
the conservatisms inherent in the PDA pipe whip computer program
and the analytical methods utilized. This is described in

Ref 3.6-7. Part of this verification program included an
independent analysis of the recirculation system piping for the
1969 Standard Plant Design by Nuclear Services Corporation (NSC),
under contract to General Electric Company. The recirculation
system piping was chosen for study due tc its complex piping
arrangement and assorted pipe sizes. The NSC analysis included
elastic-plastic pipe properties, elastic-plastic restraint
properties, and gaps between the restraint and pipe as documented
in Ref 3.6-7. The piping/restraint system geometry and
properties and fluid blowdown forces were the same in both
analyses. However. a linear approximation was made by NSC for
the restraint load-deflection curve supplied by GE. This
approximation is demonstrated in Figure 3.6-36. The effect of
this approximation is to give lower energy absorption of a given
restraint deflection. Typically, this yields higher restraint
deflections and lower restraint-to-structure loads than the GE
analysis. The deflection limit used by NSC is the design

3.6-40




LGS MEB-SER

?UESTION NO. 33
.0.2.2.2, Page 3.6-40)
Provide the basis for assuring that the feedwater isolation check valves

can perform their function following a postulated pipe break of the
feedwater line outside containment.

RESPONSE

The basis for assuming that the feedwater isolation check valves can
perform their function following a postulated pipe break of the feedwater
line outside containment is described below:

a) The normal operating pressure of the valves is 1155 psig. Each
valve is designed, however, to withstand a differential pressure of
2132 psi across the seat. Design pressure, temperature and ASME
Code class are shown below:

Design ASME
Valve Design Pressure (psig) Temperature (°F) Code Class
1F010A,B 2132 459 1
1F074A,B 2132 459 1
1F032A,B 2132 459 2

The valves are also seismically and dynamically qualified.

‘ b) If a break were to occur between valves 1F074 and 1F032 (Figure
5.1-3), redundant check valves 1F010 and 1F074 (Figure 5.1-3) would
both have to fail to cause a LOCA outside containment. If a break
were to occur upstream of 1F032, redundant check valves 1F010, 1F074
and 1F032 would have to fail. The probability of catastrophic
failure of two or three of these check valves accompanying the
subject break is considered to be extremely small.

c) A leakage detection system is provided in the reactor enclosure area
containing the two outboard check valves 1F074 and 1F032 to alert
the operator of a leak so that corrective action can be initiated.
Section 5.2.5 contains a description of leak detection provisions.
A postulated pipe break would be expected to provide warning indications
and not an instantaneous double-ended failure that could theoretically
generate unusually large dynamic loads.

d) Motor operated gate valve 1F011, located inside containment on the
feedwater 1ine, can be closed by an operator to isolate a broken
line if any of the check valves described above fail.

ROP: hmm/D02019*~35
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QUESTION NO. 34
(3.6.2.3, Page 3.6-42)

It is the staff's position that the loading condition of a piping system
prior to rupture should be 102% of full power. Change your assumed
loading condition or justify the lower value.

RESPONSE

The basis of selecting 100% power as the loading condition of a piping
system prior to rupture is justified as follows:

Pipe rupture analysis state-of-the-art involves several conservative
steps and assumptions in all phases of break design (e.g., probability
of break, the postulated speed of break propogation, the structural
material properties and the structural stability characteristics of
pipe break restraint structures).

For those portions of piping systems which are normally pressurized
during normal plant operation at power mode, the thermodynamic
states in the piping systems are those of full (100%) thermal power.

There is a much higher probability for scheduled plant operation at
100% power (or less) than at higher ratings.

The combined effects of these considerations result in designs sufficiently
capable of sustaining breaks at higher power levels

RDP: hmm/D02019*-36
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%gESTION NO. 35
.6.2.4, Page 3.6-45)

Provide a detailed discussion of how you have evaluated?

a) impact and rebound due to pipe whip

b) elastic and inelastic deformation of piping and restraints
c) support boundary conditions.

RESPONSE

a) Considerable testing and analyses have demonstrated that potential
rebound does not cause unacceptable increases in restraint deformation
following the first quarter cycle loading for the GE restraint
design and piping system experiencing blowdown thrust forces.

Generic tests were performed on a 12-inch pipe size restraint with
two primary loading configurations which represent the typical
conditions during the postulated pipe rupture. Any other loading
condition results in a combination of these two extremes. These
loading configurations are:

1.  Load applied perpendicular to the restraint frame base against
the cable; and

2. Load applied parallel to the base against one side of the
frame.

b) Non-linear and time-independent stress-strain relations are used for
the pipe and the restraint. A static non-linear canti-lever beam
analysis is used for these locations to obtain the relationship
between the pipe bending moment and deflection (or rotation).

c) Support boundary conditions are described in Section 3.6.2.4.

The pipe dynamic analysis (PDA) computer program is described in Section
3.9.1.2.2.6 and a GE report NEDE-10813 on PDA was reviewed by the NRC.

ROP: hmm/D02019*-37
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%UESTION NO. 36

.6.2.5.2, Page 3.6-46)

Provide a list of all instances where a pipe restraint touches a pipe
during normal operation. Justify this practice.

RESPONSE

Pipe restraints have been added on main steam, feedwater, reactor water
cleanup, high pressure coolant injection, and reactor core isolation
cooling system to assure *he operability of the containment isolation
valves, during a postulatcd break event and will touch the pipe during
normal operation. The restraints are modeled in the thermal and dynamic
analysis as active (1/16" or less gaps) during all loading conditions and
therefore have been considered in the piping evaluation.

RDP: hmm/D02019*-38
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%UESTION NO. 37
.6.2.5.2, Page 3.6-46)
Provide a more detailed discussion of the design limits used to verify

operability of a component that is protected by an operability restraint.

RESPONSE

Section 3.6.2.5.2 is revised to include the following information.

"The operability of the isolation valves protected by operability
restraints is assured by limiting the pipe break dynamic stress in

the adjacent pipe. Stresses at the junction of this component with

the pipe are limited to the dynamic yield strength of the pipe

material (1.1 Sy). Between the containment penetration inboard/outboard

isolation valves, pipe dynamic stress is limited to be less than
2.25 Sm."

RDP: hmm/D02019*-39
3/25/83




LGS FSAR

.3.6.2.5.1 Design Loading Combinations

The design loading combinations applied in the design of pipe
whip restraints are categorized with respect to the plant
operating conditions which are identified as normal, upset,
emergency, and faulted as described in Section 3.9.3.1.1. Pipe
break is considered as a faulted plant condition.

3.6.2.5.2 Design Stress Limits

Operability Restraints - When restraints for piping are designed
so that contact between pipe and restraint will occur during
normal plant conditions, the design loading combinations for
normal, upset, emergency, and faulted conditions are applicable.
In evaluating the supports and restraints for Class 1, 2, and 3
(ASME B&PV Code, Section II1), the design stress limits applied
in evaluating loading combinations for normal, upset, emergency,
and faulted (except for pipe rupture) conditions are those given
in Tables 3.9-12 and 3.9-16. After rupture of the supported pipe
occurs, the piping system is no longer within the jurisdiction of
ASME Section I1I because the pressure boundary has been breached.
The restraints are evaluated for pipe rupture loads as described

in Section 3.6.2.3* !!!"‘I

.Independent Restraints - When restraints are designed solely ta

control movement following a postulated pipe rupture and to

function independently of the normal support system, only the
design pipe rupture loads are applicable.

To ensure that restraints function independently of the normal
support system, the mctions of the intact pipe due to all normal
and upset plant conditions and the vibratory motion of the SSE
are calculated and used to specify a minimum clearance between
the pipe and the restraint. Wherever possible, gaps between
pipes and restraints are maximized to avoid possible contact
during plant operation. Where a particular location requires
minimizing a gap, special features are provided to permit
adjustment of the gap size during hot functional testing.

Independent restraints are evaluated for the pipe rupture loads
as described in Section 3.6.2.3.

3.6.2.6 Guard Pipe Assembly Design Criteria
Guard pipe assemblies are not used in this plant.
3.6.3 DEFINITIOKNS

Certain terms used in Sections 3.6.1 and 3.6.2 have specified
. meanings as described below.

3 . 6-‘6
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The operability of the isolation valves protected by operability restraints
is assured by limiting the pipe break dynamic stress in the adjacent

pipe. Stresses at the junction of this component with the pipe are

limited to the dynamic yield strength of the pipe material (1.1 Sy).
Between the containment penetration inboard/outboard isolation valves,

pipe dynamic stress is limited to be less than 2.25 Sm.

3.6-46a (Insert)

RDP: hmm/D02019*-40
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?gESTION NO. 38
.b, Tables & Figures)

Provide a schedule for completing all tables and figures.

Break locations for all high energy pipe breaks should be shown on the
restraint drawings. In addition, the break exclusion area should also be
shown on the applicable drawings.

RESPONSE

A1l tables and figures in Section 3.6 are scheduled for completion by the
4th quarter of 1983.

The piping isometric drawings listed in the index of figures for Chapter 3
will identify the locations at which breaks in high energy pipe are
postulated to occur. These same drawings also show the break exclusion
zones applicable to high energy piping in the containment penetration
areas.

RDP: hmm/D02019*-41
3/25/83



LIMERICK

MEB SER QUESTIONS
3.7 Seismic Design
FSAR TECHNICAL RESPONSIBLE
QUESTION NO. SECTION AREA ORGANIZATION
39 3.7.3.2.1 OBE Cycles GE
40 3.7.3.2.2 Fatigue Cycles B
4] 3.7.3.6 3-Seismic Components GE
(R.G. 1.92)
42 3.7.3.7.1 Closely Spaced GE
Modes (R.G. 1.92)
43 3.7.3.12 Buried Piping B
44 57.3. 13 Boundary Anchor

RDP: cal/K022218*-2
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?UESTXON NO. 39

.1.3.2.1, page 3.7-18)

Section 3.7.3.2.1 of the LGS FSAR arrives at only one OBE intensity
earthquake for design of the NSSS systems and components. Justification
is required for this conclusion. Specifically, the applicant is required

to provide a response to the letter from R. Bosnak (NRC) to R. Artigas
(GE) dated February 18, 1982.

RESPONSE

For the NSSS piping, 50 peak OBE cycles are used.

For other NSSS equipment and components, a generic study serves as the
basis for 10 peak OBE cycles. In response to the referenced letter the
results of the fatigue calculations for the most limiting BWR 4 component
are shown below:

BWR/4 RPV FEEDWATER NOZzLE(2)

Loading Fatigue Usage
10 OBE Cycles 0.006
A1l Others (1) 0.967
Total 0.973

Accordingly, FSAR is revised as attached.

A comparison has shown that the Limerick design basis response spectrum
is bounded by the spectra of the three earthquakes (Golden Gate, Taft,
and E1 Centro) in the GE base study.

(1) A1l other fatigue contributions due to SRV, thermal, operating
transients, etc.

(2) The most limiting calculation for the BWR/4 product line.

RDP: hmm/D02019*-42
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7.3.2.1.] W3ss PPN ) T o—
ks /F.‘*tj peak OBE cycles ove bos hulaled %futguc ewvalualin..
3.7.3.2.12 Dtiey W335 Sfsulratt el Grprren’s

Seismic load computation based upon the tray frequency
and the design spectra

€. Calculation of the tray alliowable capacity
d. Evaluation of the tray capacity by interaction formula

3.7.3.1.4 Supports for seismic Category I HVAC Ducts
and Cable Trays

The supports for HVAC ducts and cable trays are analyzed by the
response spectrum method (see Ref 3.7-2).

3.7.3.2 Determination of Number of Earthquake Cycles

3.7.3.2.1 Determination of Number of Earthquake Cycles (NSSS) ﬁﬂza'
3
To evaluate the number of cycles which exist within a given
earthquake, a typical BWR enclosure-reactor dynamic model was
excited by three different recorded time histories: May 18, 1940,
El Centro NS component 29.4 sec; 1952, Taft N 69° W component, 30
sec; ar4d March 1957, Golden Gate S 80° E component, 13.2 seconds.
The modal response is truncated so that the response of three
different frequency bandwidths could be studied: 0-10 Hz;
. 10-20 Hz; and 20-50 Hz. This is done to give a good
approximation to the cyclic behavior expected from structures
with different frequency content.

Enveloping the results from the three earthquakes and averaging
the results from several different points of the dynamic model,
the cyclic behavior as given in Table 3.7-18 was formed.

Independent of earthquake or component frequency, 99.5% of the
stress reversals occur below 75% of the maximum stress level, and
95% of the reversals lie below 50% of the maximum stress level. |\gg-

“\"'—v-‘----——-——_:——m N raRrTae v v orr SR - B QP — — e X Bma
o - : P 19 gty il SROWHR-— T ITUSL T o7y WuD 3’

In summary, the cyclic behavior number of fatigue cycles of a
component during an earthquake was found in the following manner:

a. The fundamental frequency and peak seismic loads are
found by a standard seismic analysis.

b. The number of cycles which the component experiences are
found from Table 3.7-18 according to the fregquency range
within which the fundamental frequency lies.

C. For fatigue evaluation, 0.5% (0.005) of these cycles are
conservatively assumed to be at the peak load and 4.5%

(0.045) at or above three quarter peak. The remainder
. of the cycles have negligible contribution to fatigue
usage. '

3.7-18
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The SSE has the highest level of response. However, the
encounter probability of the SSE is so small that it is not
necessary to postulate the possibility of more than one SSE
during the 40-year life of a plant. Fatigue evaluation due to ME8-39
the SSE is not necessary, since it is a faulted condition, and

thus the evaluation is not required by ASME_.Section III.

The OBE is an upset condition, and therefore, must be included 1#
fatigue evaluations according to ASME Section III. Investigatio
of seismic histories for many plants show that during a 40-year
life, it is probable that five earthquakes with intensities of
one-tenth of the SSE intensity, and one earthquake of
approximately 20% of the proposed SSE intensity, will occur.

To
cover the combined effects of these earthquakes and the
cumulative effects of even lesser earthquakes, one-OBE—intenstty-

Table 3.7-19 shows the calculated number of fatigue cycles and
the number of fatigue cycles used in design.

3.7.3.2.2 Determination of the Number of Earthquake
Cycles (Non-NSSS)

In general, the design of the equipment is not fatigue )
controlled, because the equipment is elastic, and the number of
cycles in an earthquake is low.

Equipment that is qualified by analysis is designed to remain
elastic during the earthquake. Any fatigue effects in tested
equipment are accounted for by the duration of the test.

gonsequcntly, the number of cycles of the earthquake is accounted
or.

In order to conduct a fatigue evaluation for nuclear Class I
piping, the number of cycles for a given load set is obtained.
This is done by considering ten maximum stress cycles per
oatth?uake and five OBEs and one SSE to occur within the iife of
the plant.

3.7.3.3 Procedure Used for Modeling
3.7.3.3.1 Procedure Used for Modeling (NSSS)

3.7.3.3.1.1 Modeling of Piping Systems

The continuous piping system is modeled as an assemtlage of
beams. The mass of each beam is lumped at the nodes connected by
weightless elastic members representing the physical properties
of each segment. The pipe lengths between mass points are no
greater than the length which would have a natural frequency of
33 Hz, when calculated as a simply supported beam. All

3.7-19
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TABLE 3.7-18
NUMBER OF DYNAMIC RESP

A szismc EVENT Fof N 555 sysTEMS AND

IMEB-
A

FREQUENTY
+

00-10 10 -20 20 - 50

Total number of seismic cycles 168 359 643

between 75%
and 100% of peak loads 0.8 1.8 3.2

Number of seismic cyclesﬂ‘/"ﬁ" fW)
M—e{ﬁ« between 50%
and 75% of peak loads 7.9 16.2 28.9

Number of seismic cyclesa"'("ﬁl 7M
) BhV—cyetes

T
z




NUMBER OF STRESS REVERSALS
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75 100
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TABLE 3.9-2
PLANT EVENTS

(Page 1 of 2)

EVENT NO.
NOFMAL, UPSET, AND TESTING CONDITIONS

e I - LR YU " B -

v o

10.

Y.
12.
13.

14.

Bolt-up(1)

Design hydrostatic test

Startup (100°F/hr heatup rate)(2)
Daily reduction to 75% power (1)
Weekly reduction to 50% power (1)
Control rod pattern change(1)

Loss of feedwater heaters
2

j/event at rated operating conditions

a. Turbine-generator trip, feedwater on,
isolation valves stay open

b. Other scrams

Reduction to 0% power, hot standby, shutdown
(100°F/hr cooldown rate)(2)

Unbolt
Preop blowdown
Natural circulation startup

Loss of ac power, natural circulation restart

NO. OF CYCLES

123
130
120
10,000
2,000
400

80

Iq@b’6{3’

40
140

123

10

MEB-
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TABLE 3.9-2 (Cont'd) (Page 2 of 2)
EMERGENCY CONDITIONS NO. OF CYCLES

15. Scram:

Reactor overpressure with delayed
scram, feedwater stays on, isolation

valves stay open 1(8)
16. a. Automatic Blowdown 1¢8)

b. Loss of feedwater pumps, isolation

valves closed 5

c. Single safety or relief valve blowdown 8
17. Improper start of cold recirculation loop 1(s)
18. Sudden start of pump in cold recirculation 1(8)

loop
19. Improper startup with reactor drain 1(8)

shut off

FAULTED CONDITION

20. Pipe rupture and blowdown 1(8)

21. Safe shutdown earthquake at rated operating
conditions 104)

(1) Applies to RPV only.

(2) Bulk average vessel coolant temperature change in any
one-hour period.

3

—Jaetudee 15 maximum toad eycles perevent — MZER -
<‘7The annual encounter probability of the one cycle events is A

<10-2 for emergency and <10-* for faulted events.

Vv

Sk e g A g A )
i e
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?UESTION NO. 40
A age 3.7-19)

The reasoning that fatigue is not important for equipment because the
equipment remains elastic is not valid. Change this section to indicate
a more correct approach.

RESPONSE

Section 3.7.3.2.2 is revised to clarify the approach.

ROP: hmm/D02019*-43
3/25/83
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The SSE has the highest level of response. However, the
encounter probability of the SSE is so small that it is not
necessary to postulate the possibility of more than one SSE
during the 40-year life of a plant. Fatigue evaluation due to
the SSE is not necessary, since it is a faulted condition, and
thus the evaiuation is not required by ASME Section III.

The OBE is an upset condition, and therefore, must be included in
fatigue evaluations according to ASME Section IIl1. Investigation
of seismic histories for many plants show that during a 40-year
life, it is probable that five earthquakes with intensities of
one-tenth of the SSE intensity, and one earthquake of
approximately 20% of the proposed SSE intensity, will occur.
Therefore, the probability of even an OBE is extremely low. To
cover the combined effects of these earthquakes and the
cumulative effects of even lesser earthquakes, one OBE intensity
earthquake is postulated for fatigue evaluation.

Table 3.7-19 shows the calculated number of fatigue cycles and
the number of fatigue cycles used in design.

3.7.3.2.2 Determination of the Number of Earthquake
Cycles (Non-NSSS)

G— M40

In general, the design of the equipment is not fatigue
conttOIIQd (because Lthe oaurpm By It B3SO F —anao tk -

V¥ Alfn4la,caiﬁ;d%yépaziikaunz:
v, t‘izuipnent +het—ie-qualified by analysi

Any fatigue effects in tested
equipment are accounted for by the duration of the test.

Consequently, the number of cycles of the earthquake is

In order to conduct a fatigue evaluation for nuclear Class I
piping, the number of cycles for a given load set is obtained.
This is done by considering ten maximum stress cycles per
earthquake and five OBEs and one SSE to occur within the life of
the plant.

3.7.3.3 Procedure Used for Modeling [ INSERT MEXT PRGE

3.7.3.3.1 Procedure Used for Modeling (NSSS)

3.7.3.3.1.1 Modeling of Piping Systems

The continuous piping system is modeled as an assemblage of
beams. The mass of each beam is lumped at the nodes connected by
weightless elastic members representing the physical properties
of each segment. The pipe lengths between mass points are no
greater than the length which would have a natural frequency of
33 Hz, when calculated as a simply supported beam. All

3.7-19
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The equipment is designed to remain below 90% of the yield strength of
the material for the extreme loading condition. The number of stress
cycles considered is 60 (5 OBE and 1 SSE events at 10 cycles each).
Based on ASME Section III, Appendix I Criteria (Figure 1-9-1), this
number of cycles will not result in a reduction of allowable stresses.

3.7-19a (Insert)

RDP: hmm/D02019*-44
3/25/83
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?UESTION NO. 41

.7.3.b, Page 3.7-22)

Section 3.7.3.6 of the LGS FSAR states that for NSSS systems, the absolute
sum of the largest horizontal response and the vertical response was used
for response spectrum methods while .». algebric sum of contribution due

to two earthquake components was used for time history methods. Regulatory
Guide 1.92 requires that the square-root-of-the-squares of three components
of the earthquake motion be used. The applicant is requested to justify
the approach used in the LGS analysis. In addition, describe how the
vertical response spectrum is determined.

RESPONSE
The text is revised to include the following:
1. Three Components of Earthquake Motion
The simultaneous use of three components of earthquake motion was
not a design basis requirement of the construction permit for this
plant. However, the NSSS systems and components are evaluated to
the requirement of Regulatory Guide 1.92.
a. Response Spectrum Method
The individual responses in each orthogonal direction are
combined by SRSS of the colinear contribution due to the three
directions of earthquake motion.
b. Time-History Method
When the time-history method of analysis is used, the time-history
responses from each of the three components of the earthquake
motion are combined algebrically at each time step.
2. Effects of Parameter Variations on Floor Response Spectra

To account for potential variations in the primary structure frequencies,
the computed floor response spectra are peak-broadened by +15%.

RDP: hmm/D02019*-45
3/25/83
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interaction is not used in the dynamic analysis. A simplified
lumped mass method using a fixed base model is used. However, for a
more refined analysis of containment and reactor enclosure, the
underiying foundation medium is considered to interact with the
structure. The eguivalent soil spring constant and damping
coeff{icient are computed in accordance with the formulze of

Table 3-2 of Ref 3.7-2, and the analysis carried out by the methods
discussed in Appendix D of Ref 3.7-2. The resulting

structure-foundation interaction coe i in

Table 3.7-17. 3.7.2-5.1 Fleoy F€SPmse Spectva (V555 £g-M
&wm v le 8. a’-“.

3,7.2.5 Development oi Floor Response Spectra

7:.2-5.2 Flooy Respgnse Spectre (Now-N5$55
he zig;-hf;tazy méthod o{'ana ysis was fsed to develop the floor

response spectra. A discussion of the technique of finding the
nodal time history and then producing the spectrum may be found in

Sections 4.2 and 5.2 of Ref 3.7-2. /45 5.2.4/ WN$55
5 on 3.7-3.6.1 mEB-4H

7% & Wow-~'$
The reg;%nse'gsectgaﬁ method was used in seismic analysis of

structures. Independent analyses are performed for the vertical and
two horizontal (east-west and north-south) directions. For design
purposes, the response value used is the maximum value obtained by
adding the response due to the vertical earthquake with the larger
value of the response due to one of the horizontal earthquakes by
the absolute sum method.

3.7.2.7 Combination of Modal Responses

42

EB-
3.7.2.;.1 Combinatio? of Modal Responses (NSSS) L~1
1 30 . l7:

e response spertra method of modal Analysis used, ]
modes are gzggined by the SRSS /method. (See Section 3.7.3.7.1.1)

3.7.2.7.2 Combination of Modal Responses (Non-NSSS)

The modal responses (i.e., shears, moments, deflections,
accelerations, and inertia forces) are combined by <ither the sum of
the absolute values method, or by the square root of the sum of the
squares method with consideration of consideration of closely spaced
modesz. Two consecutive modes are defined as closely spaced when
their frequencies differ from each other by ten percent or less of
the lower frequency. When the SRSS method is used, USNRC Regulatory
Guide 1.92 shall be adopted for the combination of modal responses.

3.7.2.8 Interaction of Non-Category I Structures
with Seismic Category I Structures

The turbine enclosure is the only non-Category I structure close
to seismic Category I structures. It is designed to withstand an

Rev. 6, 06/82 3.7-12
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SSE without the structural elements exceeding the yield strength.
Dynamic analysis of this structure was done by the response
spectrum method.

The remaining non-Category I structures are designed for seismic

loads according to the Uniform Building Code (UBC) (Ref 3.7-3). .

The non-Category I structures are analytically checked to ensure

that they will not collapse on, or otherwise impair the integrity
of, adjacent seismic Category I structures when subjected to the

design seirmic loads.

Structural separations have been provided to ensure that
interaction between Category I and non-Category I structures does
not occur. The minimum separation gap between the buildings is
twice the relative displacement except at two locations
(constituting less than 1% ¢f the total contact area), where it
is only 1.7 times the relative displacement.

3.7.2.9 Effects of Parameter Varjations on Floor Response MmEB-
Spectra 4|

INSERT
To account for variations in the structural frequencies owing to
uncertainties in the material properties of the structure and to
approximations in the modeling techniques used in the seismic
analysis, the computed floor response spectra are smoothed, and
peaks associated with each of the structural frequencies are
broadened. In lieu of making a parametric study considering
changes in the material properties and other variables, the
spectrum is broadened on either side of the peak value by 15% of
the frequency at which the peaks occur.

3.7.2.10 Use of Constant Vertical Static Factors

Vertical seismic system multi-mass dynamic models are used to
obtain vertical response loads for the seismic design of seismic
Category 1 structures. Therefore, constant vertical static
factors are not used to account for vertical response to
ecarthquakes for the seismic design of Category I structures.

3.7.2.11 Methods Used to Account for Torsional Effects

Torsional effects for the reactor enclosure, diesel-generator
enclosure, spray pond pumphouse, and radwaste enclosure are
accounted for as follows:

A static analysis is performed to account for torsion on these
structures. The eccentricity is determined using the distance
between the center of mass and the center of rigidity of the
individual structure. The inertial force from the response
spectrum analysis is applied at the center of mass. The
resulting torsional moment is equal to the inertial force times
the eccentricity. The shear forces due to the torsional moment

3.7-13
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3.7.2.9.1 Effects of Parameter Variations on Floor Response Spectra

(NSSS)

To account for potential variations in the primary structure frequencies
due to uncertainties in material properties of the soil and structure,
soil structure interaction techniques, approximation in damping, and
approximation in dynamic modeling, the computed floor response spectra
are peak-broadened by +15%. This is consistent with the requirements of
Regulatory Guide 1.122, although this regulatory guide is not the design
basis requirement for LGS construction permit.

3.7.2.9.2 Effects of Parameter Variations on Floor Response Specta

(Non-NSSS)

3.7-13a (Insert)
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frequency equal to or greater than 33 Hz, it is considered as

rigid. If the natural frequency of the component falls within
the broadened peak of the response spectrum curve, then it is

designed to take the applied load.

The equivalent static load method is used when the natural
frequency of the equipment is not determined. 1f the equipment
can be adequately represented by a single degree of freedom
system, then the applied inertia load is equal to the weight of
the equipment times the peak value of the response spectrum
curve. Seismic acceleration coefficients for multi-degree of
freedom systems, which may be in the resonance region of the
amplified response spectra curves, are increased by 50% to
account conservatively for the increased modal participation.

Appendix D of BP-TOP-1 (Ref 3.7-4) discusses the use of
equivalent static load method of analysis as applicable to
piping.

3.7.3.6 Three Components of Earthquak: Motion

3.7.3.6.1 Three Components of Earthquake Motion (NSSS)
-——’

a. “\Response spectrum method

The simultaneous use of three components of earthquake
mot is not a design basis requirement of the
constPuction permit for this plant. The total ismic
respons is predicted by combining the response
calculated from analyses due to one horizopfal and one
vertical seismic input. For this case, ere the
response spectrum method of seismic apalysis is used,

is given below:

| The peak respondes of the different modes for the
same earthquake edXeitations do not occur at the
same time.

s The peak responsés of a ticular mode due to
not occur the same time.
different excitations may not occur at~the same
locdtion, nor in the same direction.

To ifiplement the above, the two translation componeqts
earthquake excitations are combined by finding th

the basis for bining the loads f the two analyses

earthquake exeitations from~different directions do

: The pe3k stresses due to different es and due to

3.7-22
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The simultaneous use of three components of earthquake motion was not a
design basis requirement of the construction permit for this plant.
However, the NSSS systems and components are evaluated to the requirement
of Regulatory Guide 1.92.

a. Response Spectrum Method

Response spectra generated by GE are developed considering three
component of earthquake motion. The individual responses in each
orthogonal direction are combined by SRSS of the colinear contribution
due to the three directions of earthquake motion. These are used to
predict the totz] response at each frequency.

b. Time-History Method

When the time-history method of analysis is used, one of the following
options is used to obtain the peak value of any particular response
of interest.

1.  When maximum colinear contributions due to the three directions
of earthquake motion are calculated separately, the total
response is obtained as the SRSS combination of the colinear
values.

2. When colinear time history responses from each of the three
components of the earthquake motion are calculated individually
by the step-by-step method and then combined algebraically at
each time step, the maximum response is obtained as the peak
value from the combined time solution.

3. Finally, when a response at each time step is calculated
directly based on the simultaneous application of the three
earthquake components, the maximum resporse is determined by
scanning the combined time-history solution.

The components of earthquake motion must be statistically independent

for Options 2 and 3. Also, the time-history method precludes the
need to consider closely spaced modes.

3.7-22a (Insert)
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absolute sum of all responses of interest (e.g., strain,
lacement stress, moment, shear, etc) from s
m~4in one horizontal (x or £) and one ve

direction ty), i.e., |x]| « |y| or |y| « |z The destTn

ts'n?de for the larger of the two sums + |y| or |y
+ |2]. '

me interval of analysis. The time int
than or equal to 0.2 of the smallest period
The maximum values of all time intervals are t
displacements, accelerations, loads, or stresses.

3.7.3.6.2 Three Components of Earthquake Motion (Non-NSSS) ’;;;;_

For equipment, cable trays, and supports for cable trays and HVAC 4|
ducts, the three spatial components of the earthquake are
considered in the same manner as for structures (described in
Section 3.7.2.6).

The criteria used for combining the results of horizontal and
vertical seismic responses for piping systems are described in
Section 5.1 of Ref 3.7-4.

3.7.3.7 Combination of Modal Responses
3.7.3.7.1 Combination of Modal Responses (NSSS)
When the response spectra method of modal analysis is used, all

modes are combined by the SRSS method. The SRSS combination of
modal responses is defined mathematically as:

n 1/2
R - [ I (R)2 ] (3.7-6)
i=1
where
R - Combined response

R - Response in the { mode

n - Number of modes considered in the analysis
3.7.3.7.2 Combination of Modal Responses (Non-WSSS)
The modal responses of equipment are combined by the SRSS method.
The absolute values of two closely spaced modes are added first

3.7-23
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UESTION NO. 42
. 53.7.5.71, Page 3.7-23)
How are closely spaced modes combined for NSSS systems and components?
RESPONSE
Regulatory Guide 1.92 is not a design basis for the construction permit
of this plant; however, all NSSS systems and components are evaluated by
using the double sum method with absolute sign for combination of closely

spaced modes, consistent with R.G. 1.92.

The relevant text is revised.

RDP: hmm/D02019*-48
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interaction is not used in the dynamic analysis. A simplified
lumped mass method using a fixed base model is used. However, for a
more refined analysis of containment and reactor enclosure, the
underlying foundation medium is considered to interact with the
structure. The equivalent soil spring constant and damping
coefficient are computed in accordance with the formulae of

Table 3-2 of Ref 3.7-2, and the analysis carried out by the methods
discussed in Appendix D of Ref 3.7-2. The resulting
lttgcturo-foundation interaction coefficients are listed in

Table 3.7-17.

3.7.2.5 Development of Floor Response Spectra

The time-history method of analysis was used to develop the floor
response spectra. A discussion of the technique of finding the
nodal time history and then producing the spectrum may be found in
Sections 4.2 and 5.2 of Ref 3.7-2.

3.7.2.6 Three Components of Earthguake Motion

The response spectrum method was used in seismic analysis of
structures. Independent analyses are performed for the vertical and
two horizontal (east-west and north-south) directions. For design
purposes, the response value used is the maximum value obtained by
adding the response due to the vertical earthquake with the larger
value of the response due to one of the horizontal earthquakes by
the absolute sum method.

3.7.2.7 Combination of Modal Responses

3.7.2.7.1 Combination of Modal Responses (NSSS)
- 7.2.2-4 po R

e response ctra thod of modal alysis As used, all{/
are /combin by the/SRSS method. ( SectY B 3.7.87.%.4),

=

3.7.2.7.2 Combination of Modal Responses (Non-NSSS)

The modal responses (i.e., shears, moments, deflections,
accelerations, and inertia forces) are combined by either the sum of
the absolute values method, or by the square root of the sum of the
squares method with consideration of consideration of closely spaced
modes. Two consecutive modes are defined as closely spaced when
their frequencies differ from each other by ten percent or less of
the lower frequency. When the SRSS method is used, USNRC Regulatory
Guide 1.92 shall be adopted for the combination of modal responses.

3.7.2.8 Interaction of Non-Category I Structures
with Seismic Category 1 Structures

The turbine enclosure is the only non-Category I structure close
to seismic Category I structures. It is designed to withstand an

Rev. 6, 06/82 3.7-12
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absolute sum of all responses of interest (e.g., strain,
displacement stress, moment, shear, etc) from seismic
motion, in one horizontal (x or z) and one vertical
direction (y), i.e., |x| + |y| or |y| + |z|. The design
laln?de for the larger of the two sums |x| + |y| or ly?
+ |z].

b. Time history method

The algebraic sum of contributions (to displacements,
loads, stresses, etc) due to the two earthquake
components is calculated for each natural mode for each
time interval of analysis. The time interval is less
than or equal to 0.2 of the smallest period of interest.
The maximum values of all time intervals are the design
displacements, accelerations, loads, or stresses.

3.7.3.6.2 Three Components of Earthquake Motion (Non-NSSS)

For equipment, cable trays, and supports for cable trays and HVAC
ducts, the three spatial components of the earthquake are
considered in the same manner as for structures (describ2d in
Section 3.7.2.6).

The criteria used for combining the results of horizontal and
vertical seismic responses for piping systemns are described in 8-
Section 5.1 of Ref 3.7-4. Mes

3.7.3.7 Combination of Modal Responses

.3.7.1 Combination of Modal Responses (NSSS)

When the RENse spectra method of modal analysis is used 11
modes are comb d_ by the SRSS method. The SRSS combi on of
modal responses is tefjned mathematically as:
n 1/2
R - [ I (R )2 (3.7-6)
i=1
where
R 3 ombined response
R - Response in the i mode
n - Number of modes considered in the analysi _J

3.7.3.7.2 Combination of Modal Responses (Non-NSSS)

The modal responses of equipment are combined by the SRSS method.
The absolute values of two crlosely spaced modes are added first

3.7-23
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3.7.3.7.1 - Combination of Modal Responses (NSSS)

A1l piping and equipment analyzed or supplied by GE are evaluated to the
requirements of Regulatory Guide 1.92.

wWhen the response spectra method of modal analysis is used, all modes
except the closely spaced modes (i.e., the difference between any two
natural frequencies is equal to or less than 10 percent) are combined by
the square root of the sum of the squares (SRSS) as described in Section
3.7.3.7.1a. Closely spaced modes are combined by the double sum method
with absolute sign as described in Section 3.7.3.7.1b.

In the time-history method of dynamic analysis, the vector sum at every
time step is used to calculate the combined response. The use of the
time-hislory method precludes the need to consider modal spacing.

a. Square Root of the Sum of the Squares

The square root of the sum of the squares (SRSS) method is defined
mathematically as:

n b
R = b3 (Ri)2
i=1
Where:
R = Combined response
Ri = Response due to the ith mode
n = Number of modes considered in the analysis

b. Procedure of Combining Closely Spaced Modal Response

This method is defined mathematically as:

NN
R=|z 3 lRRIE
k=1 s=1 ¥y W

Where R is the representative maximum value of a particular response
of a given element to a given component of excitation, Rk is the
peak value of the response of the element due to the kth 'mode, and N
is the number of significant modes considered in the modal response
combination. In addition, R_ is the peak value of the response of
the element attributed to stR mode. Also,

3.7-23a (Insert)
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w, = w!
Ees = |1 * -:————ri—
Pic*Bs ¥
in which e

0.5 2
w& =W [é - Bé] and B& = ﬂk + tdwk

wWhere w,_and B, are the modal frequency and the damping ratio in the
kth modb resp§ctive1y, and td is the duration of the earthquake.

3.7-23b (Insert)
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?UESTION NO. 43

.1.3.12, Fage 3.7-25)

Please provide a more detailed discussion of your analysis procedures for
buried seismic Category I piping. Provide an example of an analysis.

RESPONSE

A detailed discussion of the procedures and its application for analyzing
buried seismic Category I piping is provided in the FSAR Reference 3.7-2
"Seismic Analyses of Structures and Equipment for Nuclear Power Plants",
BC-TOP-4A, Rev. 3, Bechtel Power Corporation, San Francisco, California

(November 1974), Section 6. This report has been reviewed and accepted
by NRC.

RDP: hmm/D02019*-51
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?UESTION NO. 44
.7.3.13, Page 3.7-25)

Please provide a discussion of the techniques used to design anchors that
separate seismic Category I and non-seismic Category I systems.

RESPONSE

Seismic boundary anchors are designed for the combined loads generated

from both sides of a boundary anchor. The loads from the seismic Category I
side are actual calculated loads and the loads from the non-seismic
Category I side are determined by one of the following:

1. The actual calculated seismic loads if the non-seismic side piping
is dynamically analyzed for seismic events,

2. The actual calculated loads if the non-seismic side piping is

designed to a conservative simplified seismic design criteria (e.g.,
by simplified span methods such as those used for designed of small

piping), or
3. The loads determined by the plastic capability of the piping.

In accordance with this response, Section 3.7.3.13.2 is revised.

ROP: hmm/D02019*-52
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3.7.3.13.2 Interaction of other Piping with Seismic
Category I Piping (Non-NSSS)

The techniques used to consider the interaction o seism
I piping with nowijat gory I piping are sS n

meB-

3.7.3.14 Seismic Anz;!gi! for Reactor Internals (NSSS)

The modeling of RPV internals is discussed in

Section 3.7.2.3.1.2. The damping values are given in

Table 3.7-1. A comparison of seismic responses is shown in
Table 31.7-4.

3.7.3.15 Analysis Procedures for Damglng
3.7.3.15.1 Analysis Procedures for Damping (NSSS)

Analysis procedures for damping are discussed in Section
3.7.2.1%.10.

3.7.3.15.2 Analysis Procedure for Damping (Non-NSSS)

If the equipment damping is unknown, the response spectrum curve
for 0.5% damping .s used to arrive at a conservative seismic
loading. The damping values used for the OBE are increased for
the SSE, where sufficient justification is established.

3.7.4 SEISMIC INSTRUMENTATION

3.7.4.1 Comparison With NRC Regulatory Guide 1.12 Rev 1

The seismic instrumentation program complies with Regulatory
Guide 1.12 Rev.1, except for the item listed below:

Response spectrum recorders are not supplied as discrete
instruments. A response spectrum analyzer, permanently installed
in the control room, presents more complete information than that
presented by response spectrum recorders. Recorded data from the
triaxial time-history accelerographs are fed into the response
spectrum analyzer to produce earthquake spectra immediately
following an earthquake. All locations where response spectrum
recorders are required by the regulatory guide are monitored by
time-history accelerographs. This system achieves the intent of
Regulatory Guide 1.12 Rev 1.

3.7.4.2 Location and Description Instrumenta n

The following instrumentation is provided for Unit 1 only, as
essentially the same response is expected at Unit 2.

a. Seven triaxial time-history accelierographs

3.7-26
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INSERT FOR 3.7.3.13.2

Seismic boundary anchors are designed for the combined loads generated

from both sides of a boundary anchor. The loads from the seismic Category I
side are actual calculated loads and the loads from the non-seismic
Category I side are determined by one of the following:

1. The actual calculated seismic loads if the non-seismic side piping
is dynamically analyzed for seismic events,

2. The actual calculated loads if the non-seismic side piping is
designed to a conservative simplified seismic design criteria (e.g.,
by simplified span methods such as those used for designed of small

piping), or
3. The loads determined by the plastic capability of the piping.

3.7-26a (Insert)
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Aseismic Design and Testing of Nuclear Facilities, Japan
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MEB SER QUESTIONS

3.9 Mechanical Systems and Components

QUESTION NO.

45
46
47
48
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50
51
52
53
54
55
56

57
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60
61
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64

65
66
67
68

RDP:ca’/K022218*-4
3/25/¢€3

FSAR

SECTION

3.

3
3

W w w w w w w w
W W W W W w ww

PO b b e e e

w w w w w w w w
W W W W W W ww

9.

@O W W

w w w w

9

%
" 5 5
1

W W W
b

W W R NN

—

-
U W e

B B W N e

IS T S S

.1a.3

TECHNICKL
AREA
CRD Trans.
CRD Hsg. Trans.
HCU-0BE Cycles
M.S. Trans (Startup/

Shutdown Cycles)
Normal/Upset Trans.

Pool Cycles
Scram Cycles
Comp. Programs
Exp. Stress Anal.
Elast.-Plastic Anal.
CRD Tests
Piping Vib. Program/

FW Cracking (NUREG 0619)
Level 1 & 2 Criteria
Startup Piping Test
Prototype Reactor
LOCA + SSE
Snubbers-Vib. Control
Vib. & Pre-op Test Crit.
AP Descrip. (NUREG 0609)
Piping Func. Capability

(NEDO 21985)

Recirc. Pump Design
NL-LC (NUREG 0800)
SRV Lines-Fatig. Anal.

, 13.9-6 NL-LC & AC Table

RESPONSIBLE
ORGANIZATION
GE
GE
GE
GE

GE

GE/B

GE

GE/B

GE

GE/B

GE
GE/B/PECO

GE/B
B

GE
GE
GE/B
B/GE
GE/B
GE/B

GE
GE

GE



FSAR TECHNICAL RESPONSIBLE

QUESTION NO. SECTION AREA ORGANIZATION
69 3.9.3.1, NL Reconciliation GE/B
73.9-6

70 3.9.3.3.2 Open Disch. System B

71 3.9.3.4.1 Supp. Eval. (High Cyc. B/GE
Fat.)

72 3.9.3.4.1 Bolts Allowables GE/B

73 3.9.3.4 Component Support Primary GE/B
& Secondary Stresses

74 3.9.3.3 PR. Relief Devices B/GE

75 3.9.3.4 NF Boundaries B/GE

76 3.9.3.4 Buckling Crit.-Comp. GE/B
Supp. & RPV Skirt

77 3.9.3.4.1 Snubbers-Strength B/GE

78 3.9.3.4.1 Snubbers=-Spec. B

79 3.9.3.4.1 Snubbers-Spec. B

80 3.9.3.4.1 Snubbers-Spec. B

81 3.9.3.4.1 Snubbers-Spec. B

82 3.9.3 Support Design B

83 3.9.3.1, NL-LC & AC Table GE/B

73.9-6

84 3.9.4.2 CRD Comp. Design GE

85 3.9.5 Jet Pump Beam (IEB80-07) GE/PECO

86 3.9.5.1 RPV Int. NG GE

87 3.9.6.1 IST B/PECO

88 3.9.6.1 IST B/PECO

89 3.9.6.1 ISI Program B/PECO

90* 3.9 M.S. Pipe "Miter" GE

91* 3.2 Impl. of NB-3113 B

*This question is added by NRC in the MEB-SER meeting on 3/24/83.

ROP:cal/K022218*-5
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QUESTION NO. 45
(3.9.1.1.1, Page 3.9-2)

Explain the absence of upset and emergency category transients for the
control rod drive.

RESPONSE

The transient categories are added to Section 3.9.1.1.1.

RDP: hmm/D02019*-54
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3.9.1.1.1 Control Rod Drive

(CRD) Transients

The normal and test service load cycles used for design purposes
in the 40-year life of the CRD are as follows:

Reactor startup and shutdown

A
b. Vescsel pressure tests

Transient

Vessel overpressure

c
d. Scram test plus startup scrams

e. Operational scrams

£ Jog cycles

g. Shim/drive cycles

Cycles
-
WW 120

ww 130

10

In addition to the above cycles, the following have been
considered in the design of the CRD:

J oae™ “f“}' Io

& sz el -
Transient Cycles

h. Scram with inoperative buffer urJf 10

i. Scram with stuck control blade MW 1

All ASME Class 1 components of the CRD hav
.according to ASME Section III B&PV Code"<324

)
Tk anZhon o

ad

(o

been analyzed

MEB45
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?UESTION NO. 46

.9.1.1.2, Page 3.9-2)

Justify the differences between the number of transients for the control
rod drive and the control rod drive housing.

RESPONSE

The difference between the CRD and CRD housing cycles is explained as

follows:

(1) There is no difference on transient cycles a, b, and ¢ for CRD and
CRD housing.

(2) The worst case load on the CRD housing is thermal, while the worst
case load on the CRD is mechanical. The interruption of feedwater
flow imposes thermal loads on the CRD housing while contributing
negligible mechanical loads.

(3) 180 scram cycles constitute the design basis; however, 300 and 200
cycles are applied to CRD and CRD housing, respectively, for
conservatism.

(4) For CRD, 30,000 jog cycles and 1,000 shim/drive cycles are applied
because they impose mechanical loads on the CRD while contributing
negligible thermal loads.

(5) There is no difference between transient cycles h, i, j, and k of

CRD and f, g, h, and i of CRD housing.

Also, see the revised Section 3.9.1.1.2 and the response to Question
No. 45.

RDP: hmm/D02019*-55
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3.9.1.1.2 CRD Housing and Incore Housing Transients
Transxentsc]assifxcatxon§ a;% cycles considered inYthe CRD
housing ahd incore housi g

follows:

Transient Category Cycles
a. Normal startup and shutdown Normal /Upset 120
b. Vessel pressure tests Normal /Upset 130
g. Vessel overpressure tests Normal/Upset 20 0
d. Interruption of feedwater Normal/Upset 80

flow
e. Scram Normal /Upset 200
q

L. ?ggngasis earthquake Norimail R o
g. Safe shutdown earthquake

S E '

CRD Housing Onl
h. Stuck rod scram Normal/Upset 1

i. Scram with no buffer - Normal/Upset A0

1) Ahe fr quency of this cycle indicates an emer ncy categor
Howevér, for conservatisn, th ,/Y

OBE condithp’is analyze
1/’an upset / / r i

(2> SSE is a faylted conditi s however, in“the stress anadysis
Azfport, it/is treated an emergency

—

3.9-3

ith lower stress limits)\
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QUESTION NO. 47
(3.9.1.1.3, Page 3.9-4)

Justify using only one OBE cycle for the hydraulic control unit.
RESPONSE

This is a typographical error, see attached revision of Section 3.9.1.1.3.

RDP: hmm/D02019*-56
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. 3.9.1.1.3 Hydraulic Control Unit Transients

o

Q

£.
g.

1.9.1.1.4 Core Support and Reactor Internals Transients

Transient

Reactor startup and shutdown

Scram tests
Operational scrams
Jog cycles |

Scram with stuck scram
discharge valve

OBE
SSE

Category
Normal/Upset

Normal/Upset
Normal/Upset
Normal/Upset
Emergency

Upset
Faulted

Cycles
120

300
300
30,000

10
meB”
AT

e

Cycles considered in the reactor internals design and fatigue
analysis are listed in Table 3.9-2.

3.9.1.1.5 Main Steam System Transients

Transients considered in the main steam piping stress analysis
are as follows:

o a n

Lo

Transient
Startup

Loss of feedwater pumps,
isolation valves closed

Scram

Shutdown
Hydrostatic test
Design hydrotest

Operating basis earthquake
(OBE)

Turbine stop valve closure
(TSV)

Relief valve lift (RVL)
(at 3 cycles per actuation)

3.9-4

Category

Normal

Upset

Upset
Normal
Test
Test
Upset

Upset

Upset

Cycles
120

10

180
1M
3
130
50

120

34,200
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QUESTION NO. 48
(3.9.1.1.5, Page 3.9-4)

Why are there 120 startups and 111 shutdowns?
RESPONSE

In the design of NSSS piping system, 120 startup transients and 111
shutdown transients are considered as defined in Sections 3.9.1.1.5 and
3.9.1.1.6. Out of the 9 transients not counted for the shutdown, 8 are
due to SRV blowdown and 1 due to automatic depressurization.

ROP: hmm/D02019*-57
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QUESTION NO. 49
(3.9.1.1.2-11, Pages 3.9-3 to 8)

Why do many of the transients listed have two classifications, i.e.
normal/upset?

’

RESPONSE

Whenever a transient is categorized with two classifications, i.e.,

normal/upset, the most limiting of the two is considered in the design.

A footnote is added to Section 3.9.1.1.1 to reflect this response.

RDP: hmm/D02019*-58
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3.9.1.1.1 Control Rod Drive (CRD) Transients

The normal and test service load cycles used for design purposes
in the 40-year life of the CRD are as follows:

Transient Cycles } -
Reactor startup and shutdown A(r.d— 120

Vessel pressure tests 130

Vessel overpressure 10
Scram test plus startup scrams ur,} 300
e. Operational scrams W/W 300

, . f. Jog cycles ‘ w“r,), 30,000
g. Shim/drive cycles m,...[/“r,,t 1,000

In addition to the above cycles, the following have been
considered in the design of the CRD:

J  opee*
4 sse '°7

Transient Cycles
h. Scram with inoperative buffer Llrd" 10
i. Scram with stuck control blade MM 1

All ASME Class 1 components of the CRD have been analyzed
.according to ASME Section III B&PV Code.Jz‘ d

qu sccnmnst o Yo Aansiunt sindicalln vhs
E . czauuf-».ébﬂcuu ro o c,..x.!:@

ROE ey .
S m@mﬁ% ;

o W

a 0
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UESTION NO. 50

. 53.§.I.I.§, Page 3.9-6)
How many cycles due to suppression pool dynamics are included in the
analysis?

RESPONSE

In the Limerick RPV, RPV internals and piping New Loads Adequacy Evaluation,
at Teast 7700 SRV cycles are considered to account for the pool dynamic
loads. These 7700 cycles are based on 1100 actuations (total for 40

years) of all SRVs times seven stress cycles per actuation.

In addition, 4700 actuations (total for 40 years) for the most frequently
actuated SRV times three stress cycles per actuation (14,100 total
cycles) are used in the analysis of the SRV downcomers and SRV discharge
Tines in the wetwell, and in the main steam piping analysis. The 4700
actuations over the 40 year plant design life for the most frequently
actuated SRV is based on the new two-stage Target Rock SRV design used
for Limerick. This SRV has a longer blowdown time, similar to the Crosby
SRV design.

RDP: hmm/D02019*-59
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%UESTION NO. 51
‘ .9.1.1.9, Page 3.9-6)
Why are only 180 scram cycles considered?

RESPONSE

The 180 scram cycles, including scram due to turbine trips, were chosen

for design based on plant operating data available and projected at the
time of the Limerick plant design.

The text is revised to show a correction to the transient category.

ROP: hmm/D02019*-60
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Shutdown (100°F/hr, pressure Normal/Upset

decrease to 0 psig, 270°F/hr
between 375°F and 330¢°F)

Scram

System pressure and
temperature decay is from
1000 psig and 546°F, to
35 psig and 281°F within
15 seconds.

System temperature change is Emergency/Faulted

from 546°F to 375°F within
3.3 minutes, and from 375°F
to 2B1°F at a rate of

300°F/hr. Pressure change is

from 1000 to 35 psig.

System temperature change is Emergency/Faulted

from 546°F to 375°F within
10 minutes, and from 3750F
to 281°F, at a rate of
100°F/hr. Pressure change
is from 1000 to 35 psig.

System temperature change is
from 546°F to 583°F within

2 seconds, from 5B83°F to
S3B9F within 30 seconds, and
from 53B°F to 400°F with
return to 546°F at a rate of
100°F/hr. Pressure change
is from 1000 to 1350 psig,
thence to 240 psig, with
return to 1000 psig.

System temperature changes
greater than 30°F, are from
561°F to 500°F within

7 minutes, and from S00°F to
400°F, with return to normal
operating temperature of

546°F, at a rate of 100°F/hr.

Pressure change is from
1000 to 1180 psig, to

240 psig, with return to
normal operating pressure
of 1000 psig.

3.9-7

/mrra 4 d;sefl

Emergency/Faulted

Emergency/Faulted

Emergency/Faulted

Paragraph NB3552 of the ASME 111 Code excludes various
transients, and provides means for combining those which are not

120

180 5/

10
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%UESTION NO. 52
.9.1.2, Page 3.9-9)
In order for the staff to assess the applicability and validity of
computer programs used in dynamic and static analyses of seismic Category I
Code and non-Code items, the following information is required:
a) The author, source, dated version and facility.
b) A description, and the extent and limitation of its application.
c¢) The computer program solutions to a series of test problems which
shall be demonstrated to be substantially similar to solutions
obtained from any one of sources 1 through 4 and source 5.
1. hand calculation
2. analytical results published in the literature
3. accaptable experimental tests
4. by an MEB acceptable similar program
5. the benchmark problems found in NUREG/1677
RESPONSE
The NSSS programs can be divided into two categories:
GE Programs

The verification of the following GE programs has been performed in
accordance with the requirements of 10CFR50, Appendix B. Evidence
of the verification of input, output and methodology is documented.

a. PIPSTO1 j. FAP 71 s. EZPYP
b.  MASS k.  CREEP PLAST t. LION4
C.  SNAP (MULTISHELL) 1.  ANSYS u.  SIMOK
d. GASP m.  SAP4 v. DISPL
e.  NOHEAT n.  ANSI-7 w.  WINOZ
f.  FINITE 0.  NOZAR x.  SPECAO4
g. DYSEA p. TSFOR y. GEAPLO1
h. SHELL 5 g. PISYS z. POSUM
i.  HEATER r. PDA aa. FTFLG

Vendor Programs

The verification of the following t«o groups of vendor programs is
assured by contractual requirements between GE and the vendors. Per
the requirements, the quality assurance procedure of these proprietary
programs used in the design of N-stamped equipment and non-Code

items is in full compliance with 10CFR50, Appendix B.

RDP: hmm/D02019*-61
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Pump Motor Vendor Programs

a. RTRMEC

CB&I Programs

a. PIPSTO1 j- FAP 71 s. EZPYP
b. MASS k.  CREEP PLAST t. LION4
C.  SNAP (MULTISHELL) 1.  ANSYS u.  SIMOK
d. GASP m.  SAP4 v. DISPL
e.  NOHEAT n.  ANSI-7 w. WINOZ
f. FINITE 0. NOZAR x.  SPECAO4
g. DYSEA p. TSFOR y. GEAPLO1
h. SHELL 5 q. PISYS z. POSUM
i.  HEATER r. PDA aa. FTFLG

In accordance with the response, the FSAR is revised.

The BOP programs are addressed in Question No. 74.

RDP: hmm/D02019*-62
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a. To keep abreast of the capability, the software contents
and the theory of the program
! b. To run test cases and maintain the reliability of the
’/,SLJ program
€. To advise users on the proper usage of the program and

LGS FSAR

3.9.1.1.12 Recirculation Gate Valve Transients

The following transients are considered in the design of the
recirculation gate valves.

Transient Cycles
a. 50-575-50°F at 100°F/hr 300
b. $29°F between limits of 50°F and 575°F, 600
instantaneous
e. £50°F between limits of 50°F and 546°F, 200
insta.taneous
d. 546°F to 375°F, instantaneous 30
e. 546°F to 281°F, instantaneous 2
£. 130°F to 546°F, instantaneous 1
g. 110% design pressure at 575°F 1
h 1300 psi at 100°F installed hydrostatic test 130
ks 1670 psi at 100°F installed hydrostatic test 3

3.9.1.2 Computer Programs Used in Analysis

The following sections discuss computer programs used in the
analysis of specific nuclear gteam supply system (NSSS)

components (computer programs were not used in the anal

computer program developers. In either case, the quality of the
programs and the computed results are controlled. One or more
engineers are assigned to each program. Duties are:

the correct interpretation of computed results

All necessary modifications are coordinated and verified by the
responsible engineers. Thus, users' confusion over changes 1is
avoided, and the high reliability of these programs is
k»maintained.

——— | GERT /
3.9-9

f all components, thu . e analysis
7 con be_clivideid 7n G Fh Calppess o) ThE Compuler
Computer programs are maintained either y outside
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GE_Programs

The verification of the following GE programs has been performed in

accordance with the requirements of 10CFR50, Appendix B.

LGS FSAR

Evidence of the

verification of input, cutput and methodology is documented.

T D00 0w

PIPSTO1

MASS

SNAP (MULTISHELL)
GASP

NOHEAT

FINITE

DYSEA

SHELL 5

HEATER

Vendor Programs

The verification of the following two groups of vendor
assured by contractual requirements between GE and the
requirements, the quality assurance procedure of these
programs used in the design of N-stamped equipment and

FAP 71
CREEP PLAST
ANSYS

SAP4
ANSI-7
NOZAR

TS“OR

PISYS

PDA

SOV O D3 — Xt

in full compliance with 10CFR50, Appendix B.

Pump Motor Vendor Programs

a.

RTRMEC

CB&I Programs

o QanNnow

7-11-GENOZZ
9-48-NAPALM
1027

846
781-KALNINS
979-ASFAST

- X e = T WQ

RDP: hmm/D02019*-63
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766-TEMAPR
767-PRINCESS
928-TGRV
962-E0962A
984

992-GASP

3.9-9a (Insert)

T oS3

BN X T <t

EZPYP
LION4
SIMOK
DISPL
WTNOZ
SPECA04
GEAPLO1
POSUM
FTFLG

programs is
vendors. Per the
proprietary
non-Code items is

1037-DUNHAM' S
1335

1606 & 1657-HAP
1634N

MEB~
52
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3 9.1.2.1 Reactor Vessel and /ntcru/} IMEO‘%

. 9./.2:/.] Reactor Vessed
The computer prcgrams used in the preparation of the reactor
vessel stress report are identified, and their use summarized in
the following paragraphs.

3.9.1.2.1.1./ Chicago Bridge and Iron (CB&l) Program 7-11 - GENOZZ'

The GENOZZ computer program is used to proportion barrel and
double taper-type nozzles to comply with the specifications of
the ASME Code, Section III, and contract documents. The program
either designs such a configuration or analyzes the configuration
input to comply to code. If the input configuration does not
comply with the specifications, the program modifies the design
and redesigns it to yield an acceptable result.

/2
3.9.1.2.1.1 CB&l Program 9-48 -~ NAPALM

The basis for the Nozzle Analysis Program--All Loads Mechanical
(NAPALM) is to analyze nozzles for mechanical loads and find the
maximum stress intensity and location. The program provides
analyses at eiach mechanical load point of application. The
maximum stress intensity is calculated for both the inside and
outside surfaces at each reference location. The program
measures the maximum stress intensity for both the inside and
outside surfaces of the nozzle, as well as their angular
locations as measured from the 0° reference location. The
principle stresses are also listed. Stresses resulting from each
component of loading (bending, axial, shear, and torsion) are
listed, as well as the loadings which cause these stresses.

/.
3.9.1.2.1.{ CB&l Program 1027

This program is a computerized version of the analysis method
contained in Ref 3.9-1.

Part of this program provides for the determination of the shell
stress intensities (S) around the perimeter of a loaded
attachment on a cylindrical or spherical vessel. Eight S values
are calculated, one at each of four cardinal points, for both the
upper and lower shell plate surfaces (ordinarily considered
outside and inside surfaces). With the determination of each S,
the components of that S (two normal stresses, 6, and 6y, and
shear stress v ) are also determined. This program provides the
same information as the manual calculation, and the input data is
essertially the geometry of the vessel and attachment.

3.9.1.2.1./ CB&I Program 846
This program coﬁputes the required thickness of a hemispherical

head with a large number of circular parallel penetrations, by
means of the area replacement method, in accordance with the ASME

3.9-10
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Code, Section III.

In cases where the penetration has a counterbore, the thickness
1s determined so that the counterbore does not penetrate the
outside surface of the head.

,M€b'5?-

/5
3.9.1.2.1.( CB&l Program 781 - KALNINS

The KALNINS thin shell program is used to establish the shell
influence coefficient, and to perform the detailed stress
analysis of the vessel. The stresses and the deformations of the
vessel can be computed for any combination of the following
axisymmetric loading:

a. Preload condition
b. Internal pressure
£, Thermal load

This program is a thin elastic shell prog um for shells of
revolution developed by Dr. A. Kalnins of Lehigh University.
Extensive revisions and improvements have been made by

Dr. J. Endicott, to yield the CB&l version of this program.

The basic method of analysis was published by Professor Kalnins
(Ref 3.9-2).

"6
3.9.1.2.1.‘ CB&1 Program 979 - ASFAST }

The ASFAST program performs the stress analysis of axisymmetric,
bolted closure flanges between the head and cylindrical shell.

/s
3.9.1.2.1.X CB&I Program 766 - TEMAPR ’

This program reduces any arbitrary temperature gradient through
the wall thickness to an equivalent linear gradient. The
resulting equivalent gradient has the same average temperature,
and the same temperature-moment as the given temperature
gradient. The input consists of the wall thickness and actual
temperature distribution. The output contains the average
temperature and total gradient through the wall thickness. The
program is/yritten in FORTRAN 1IV.

3.9.1.2.1.K CB&I Program 767 - PRINCESS
The PRINCESS program calculates the maximum alternating stress

amplitudes from a series of stress values, by the method in
Section 111 of the ASME B&PV Code.

3.9-11
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3.9.1.2.1.

CB&l Program 928 - TGRV

The TGRV program is used to calculate temperature distributions
in structures or vessels. Although it is primarily a program for
solving the heat conduction equations, some provisions have been
made for including radiation and convection effects at the
surfaces of the vessel.

The TGRV program is a highly modified version of the TIGER heat
transfer program, written about 1958 at Knolls Atomic Power
Laboratory, by A.P. Bray.

The program utilizes an electrical network analogy to obtain the
temperature distribution of any given system as a function of
time. The finite difference representation of the
three-dimensional equations of heat transfer are repeatedly
solved for small time increments, and continually summed. Linear
mathematics is used to solve the mesh network for every time
interval. Three basic forms of heat transfer (conduction,
radiation, and convection), as well as internal heat generation,
are included in the analysis.

TGRV calculates and outputs the steady state or transient
temperature distributions in a given structure, as a function of
. time. The program inputs are any odd-shaped structure which can
be represented by a three-dimensional field, its geometry and
physical properties, boundary conditions, and internal heat

generation i tes.
L4
3.9.%:2.%. CB&l Program 962 - E0962A
Program E0962A is one of a group of programs (E0953A, E1606A,
E0962A, E0992N, E1037N, and E0984N) which are used together to

determine the temperature distribution and stresses in pressure
vessel components, using the finite element method.

Program E0962A is primarily a plotting program. Using the nodal
temperatures calculated by program E1606A or Program E0928A, and
the node and element cards for the finite element model, it
calculates and plots )lines of constant temperature (isotherms).
These isotherm plots are used as part of the stress report to
present the results of the thermal analysis. They are also
useful in determining at which points in time the thermal
stresses should be determined.

In addition to its plotting capability, the program can also
determine the temperatures of some of the nodal points by
interpolation. This feature of the program is intended primarily
for use with the compatible TGRV and finite element models that
‘ are generated by program E0953A.

3.9-12
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3.9.1.2.1.}6”CB&I Program 984
Program 984 is used to calculate the stress intensity of stress
differences, on a component level, between two different stress
conditions. The calculation of the stress intensity of stress
component differences (the range of stress intensity) is required
by Sectionllil of the ASME Code.

3.9.1.2.1. CB&l Program 992 GASP \

The GASP program, originated by Professor E.L. Wilson of the
University of California at Berkeley, uses the finite element
method to determine the stresses and displacements of plane or
axisymmetric structures of arbitrary geometry, and is written in
FORTRAN IV, See Ref 3.9-3, for a detailed account.

GASP structures may have arbitrary geometry, and have linear or
nonlinear material properties. The loadings may be thermal,
mechanical, accelerational, or a combination of these.

A structure to be analyzed is broken up into a finite number of
discrete elements or "finite-elements", which are interconnected
at a finite number of "nodal-points" or "nodes." The actual
loads on the structure are simulated by statically equivalent
loads acting at the appropriate nodes. The basic input to the
program consists of the geometry of the stress-model and the
boundary conditions. The program then gives the stress
components at the center of each element and the displacements at
the nodes, consistent with the prescribed boundary conditions.

/]
3.9.1.2.17£?2‘t381 Program 1037 - DUNHAM'S

DUNHAM'S program is a finite ring element stress analysis
program. It determines the stresses and displacements of
axisymmetric structures of arbitrary geometry subjected to either
axisymmetric loads, or nonaxisymmetric loads represented by a
Fourier series.

This program is similar to the GASP program (CB&I 992). The
major differences are that DUNHAM'S can handle nonaxisymmetric
loads (which requires that each node have three degrees of
freedom), while the material properties for DUNHAM'S must be
constant. As in GASP, the loadings may be thermal, mechanical,
and accelerational.

3:9:3:38.1, B&l Program 1335 ,

To obtain stresses in the shroud support, the baffle plate must
be made a continuous circular plate. The program makes this
modificatior and allows the baffle plate to be included in CB&l
program 781 (KALNINS) as two isotropic parts, with an orthotropic
portion at the middle (where the diffuser holes are located).

3.9-13
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3.9.1.2.1.#@51 Programs 1606 and 1657 - HAP

The HAP program is an axisymmetric nonlinear heat analysis
program. It is a finite element program, used to determine nodal
temperatures in a two-dimensional or axisymmetr.ic body subject to
transient disturbances. Programs 1606 and 1657 are identical,
except that 1606 has a larger storage area allocated, and can
thus be used to solve larger problems. The model for program
1606 is compatible with CB&l stress programs 992 (GASP) and 1037
(DUNHAM'S) . P 7

3:9.1.2.1.16 CB&l Program 1635

~

Program 1635 offers the following three features to aid the
stress analyst in preparing a stress report:

; a. It generates punched card input for program 767
| (PRINCESS) from the stress output of program 781
‘ (KALNINS).

b. It writes a stress table in a format that can be
incorporated into a final stress report.

c, It has the option to remove through-wall thermal bending

q stress, and report these results in a stress table

a. It prepares input cards for the thermal model.

b. It prepares the node and element cards for the finite
/;7/ element model. ’

C. It sets up the model in such a way that the nodal points

similar to the one mentioned above.
3.9.1.2.1.17 CB&l Program 953

This program is a general purpose program, which does the
following:

in the TGRV model correspond to points in the finite
element model. They have the same number, so that there
is no possibility of confusion in transferring
temperature data from one program to the other. iy

\

3.9.1.2.2 Piping M

The computer programs used in the analysis of NSSS piping systems
within GE's scope of supply are identified, and their use
summarized in the following paragraphs.

3.9-14
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3.9.1.2.1.1.26 CB&I Program 1634N

This program is used to analyze thin cylindrical shells subjected to
local loading beyond the range where Bijlaard's curves are directly
applicable, i.e., R/t >300.

This program computes stress and displacements in thin-walled elastic
cylindrical shells subjected to mechanical loading such as radial loads,
longitudinal and circumferential moments.

3.9.1.2.1.2 Reactor Internals

3.9.1.2:.1.2.1 Core Plate Beam Buckling - PIPSTO1

PIPSTO1 is a computer program which caiculates approximate core plate
beam buckling capability. It uses the Rayleigh-Ritz energy method to
determine the applied moment needed to begin yielding and then finally to
buckle a given tee beam. The tee beam models a segment of a BWR/2-5 core
plate with a stiffener beam. The pressure differential across the plate
that would have created this moment is calculated for a given length of
beam or size of core plate.

Generic dimension and material properties are all input by the user.

3.9.1.2.1.2.2 Other Programs

Other computer codes used for the analysis of the internal components
are:

a. MASS g. SHELL 5

b.  SNAP (MULTISHELL) h.  HEATE®

c. GASP i. FAP 71

d.  NOHEAT j.  CREEP PLAST
e. FINITE k.  ANSYS

f. DYSEA

Detailed descriptions of these programs are given in Section 4.1.4.1.

3.9-14a (Insert)
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3.9.1.2.2.1 Structural Analysis Program - SAP 4

SAP 4 is a general Structural Analysis Program for static and
dynamic analysis of linear elastic complex structures. The
finite element displacement method is used to solve the
displacements, and to compute the stresses of each element of the
structure. The structure can be composed of unlimited numbers of
three-dimensional truss, beam, plate, shell, solid, plate
strain-plane stress, brick, thick shell, spring, or axisymmetric
elements. The program can treat thermal and various forms of
mechanical loading, as well as internal element loading. The
dynamic analysis includes mode superposition, time history, and
response spectrum analyses. Earthquake loading, as well as time-
varying pressure, can be treated. The program is very versatile
and efficient in solving large and complex structural systems.
The output contains displacements of each nodal point, as well as
stresses at the surface of each element.

3.9.1.2.2.2 Component Analysis - ANSI-7

The ANSI-7 Computer Program determines stress and accumulative
usage factors in accordance with NB-3600 of the ASME Code,
Section III. The program performs stress analyses in accordance
with the ASME sample problem, and has been verifie< by
reproducing the results of the sample problem analysis.

3.9.1.2.2.3 Area Reinforcement - NOZAR

The computer program Nozzle Area Reinforcement Program (NOZAR)
performs an analysis of the required reinforcement area for

openings. The calculations performed by NOZAR are in accordance

with the rules of the 1974 edition of Section III of the ASME

Code. MEB~

fi

7

3.9(112.2.(,& Relief valve Discharge Pipe Forces

ee Section 3.9.1.2.6.5 for descriptions offthé computer programs
used to analyze relief/dhlve discharge pip€ forces. /

——— [NSERT x

3.9.1.2.2.4 Turbine Stop Valve Closure - TSFOR

The TSFOR program computes the time history forcing function in
the main steam piping due to turbine stop valve closure. The
program utilizes the method of characteristics to compute fluid
momentum and pressure loads at each change in pipe section or
direction.
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3.9.1.2.2.5  Piping Analysis Program/PISYS I“

|
|

PISYS is a computer code specialized for piping load calculations. It
utilizes selected stiffness matrices representing standard piping components,
which are assembled to form a finite element model of a piping system.
The technique relies on dividing the pipe model into several discrete
substructures, called pipe elements, which are connected to each other
via nodes called pipe joints. It is through these joints that the model
interacts with the environment and loading of the structure becomes
possible. PISYS is based on the linear classical elasticity in which the
resultant deformation and stresses are proportional to the loading and
the superposition of loading is valid.

PISYS has a full range of static and dynamic analysis options which
include: distributed weight, thermal expansion, differential support
motion modal extraction, response spectra, and time history analysis by
modal or direct integration. The PISYS program has been benchmarked
against five Nuclear Regulatory Commission piping models fo the option
of response spectrum analysis and the results are documented in a report
to the Commission, "PISYS Aralysis of NRC Benchmark Problems", NEDO-24210,
August 1979.

3.9-15a (Insert)

RDP: hmm/D02019*-65
3/25/83



LGS FSAR

. f
.

+3:.373.9 ntegral Attachment

LUGST

e LUGST program eva)uates strgsses in the pipe wall
roduded by /loads applied to the integral Attachments.
rogrAm was /prepared/on the
Bullgtin 1

at ar
The
is of wWeldfng Research/Counci

w »

o

] v
3.9.1.2.2.€ Piping Dynamic Analysis Program - PDA

The pipe whip analysis was performed using the PDA computer
program. PDA is used to determine the response of a pipe
subjected to the thrust force occuring after a pipe break. The
program treats the situation in terms of generic pipe break
configuration, which involves a straight, uniform pipe fixed at
one end, subjected to a time-dependent thrust-force at the other
end. A typical restraint used to reduce the resulting
deformation is also included at a location between the two ends.
Nonlinear and time-independent stress-strain relations are used
to model the pipe and the restraint. Similar to the popular
elastic-hinge concept, bending of the pipe is assumed to occur at
the fixed end, and at the location supported by the restraing,
only.

Shear deformation is also neglected. The pipe bending moment-
deflection (or rotation) relation used for these locations is
obtained from a static nonlinear cantilever beam analysis. Using
moment-rotation relations, nonlinear equations of motion are
formulated using energy considerations, and the equations are
numerically integrated in small time steps to yield the time-
history of the pipe motion.

3.9.1.2.2.7 Piping Analysis Program - EIPYP

EZPYP links the ANSI-7 and SAP programs together. The EZPYP
program can be used to run several SAP cases by making user
specified changes to a basic SAP pipe model. By controlling
files and SAP runs, the EZPYP program makes it possible to
perforn a complete piping analysis in one computer run.

3.9.1.2.2.8 Thermal Transient Program - LION4

The LIOMdprogram is used to compute radial axialthermal gradients
in piping. The program calculates a time history of aT,,aT,, Ta,
and Tb (defined in ASME Section III, Class 1 piping anaiysis) for
uniform and tapered pipe wall thickness.

3.9.1.2.2.9 Synthetic Time History Program - SIMOK
The SIMOK program provides a time history that is equivalent to
an input response spectrum. The synthetic time history is used

to generate a new spectrum that is plotted with the input
spectrum, to verify that the time history and spectrum are

3-9-‘6
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equivalent. Synthetic time histories are used in a multiple
input analysis of the piping.
3.9.1.2.2.10 Differential Displacement Program - DISPL

The DISPL program provides differential movements at each piping
attachment point, based on building modal displacements.

3.9.1.2.2.11 WTNOZ Computer Program
WTNOZ is a timeshare program for piping weight calculations. M&B-S™

3.9.1.2.3 -Reeiscuiation Pumps aud WMeZrne

39, 1.2, wmgr
No conputLJQ%roqrams were ‘'used in the design of the recirculation
pumps.

¥ B
3.9.1...% Core Spray Pumps and Motors

The RTRMEC computer program is used in the analysis of a motor
design representative of (or very similar in mechanical
construction to) the core spray pump motor.

RTRMEC calculates and displays the results of a mechanical
analysis of a motor rotor assembly acted upon by external forces
at any point along the shaft (rotating parts only). The shaft
deflection analysis, including magnetic and centrifugal forces,
was conducted. The calculation for the seismic condition assumes
that the motor is operating, and that the seismic, magnetic, and
centrifugal forces all act simultaneously and in phase on the
rotor-shaft assembly. Note that the distributed motor assembly
weight is lumped at the various stations. The shaft weight at a
station is the sum of one-half the weight of the incremental
shaft length just before the station, plus one-half the weight of
the adjacent incremental shaft length just after the station.
Bcndiga_and shear effects are accounted for in the calculations.
—r |NSER T

1.2.5 Residual Heat Removal (RHR, Heat Exchangers

The followiny are the computer programs used in mic and

static analysis to determine the structural and i1.nctional

integrity of the RHR héat_exchangers. MEg-s2
.

Support Load Soismiciiﬁ sis (ED-6)

This program computes the total-loads at the upper and
lower supports of the RHR heat exc ger. This program
takes into account the heat exchanger ed weight,
seismic loads (either OBE or SSE), anéftgggrilqggglz
nozzle loads; and sets up the worst combination hese
&ikéi:s. By maximizing seismic loads together with noz
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719 The FTFLG computer program was used to analyze the flange joints connecting

the pump bowl castings. The description of this program is provided in
Subsection 3.9.1.2.5.3.

3.9.1.2.4 Dyramic Loads Analysis
3.9.1.2.4.1 Acceleration Response Spectrum Program/SPECAO4

The SPECAO4 computer program generates acceleration response spectrum,
consistent with R.G. 1.122 for an arbitrary input of time history of
piecewise linear accelerations, i.e., to compute maximum acceleration
responses for a series of single-degree-of-freedom systems subjected to
the same input. It can accept acceleration time histories from a random
file. It also has the capability of generating the broadened/enveloping
spectra in conformance with R.G. 1.122 when the spectral points are
generated equally spaced on a logrithmic scale axis of period/frequency.
This program is also used in seismic and SRV transient analysis.

3.9.1.2.4.2 Forces and Moment Time-Histories Program/GEAPLO1

The GEAPLO1 computer program converts distributed asymmetric pressure
time histories over a given area into equivalent time varying nodal
forces and moments for use as input to perform dynamic analysis of a
system. The overall resultant forces and moment-time histories at
specified points of resolution can also be obtained from GEAPLO1.

3.9.1.2.8 Residual Heat Removal (RHR) Heat Exchangers
3.9.1.2.5.1 Structural Analysis Program - SAP4

SAP4 is used to analyze the structural and functional integrity of the
RHR heat exchangers. The description of this program is provided in
Subsection 3.9.1.2.2.1.

3.9.1.2.5.2 Beam Element Data Processing Program/PGSUM

POSUM is used to process SAP4 gererated data. POSUM is a computer code
designed to process SAP4 generated beam element data for pump or heat
exchanger models. The purpose is to determine the load combination that
would produce the maximum stress in a selected beam element. It is
intended for use on RHR heat exchangers with four nozzles or core spray
pumps with two nozzles.

3:9.2.2.9.3 Effects of Flange Joint Connections/FTFLG
The flange joints connecting the pump bow! castings are analyzed using
FTFLG program. This program uses the local forces and moments determined

by SAP4 to perform flat flange calculations in accordance with the rules
set forth in Appendix II and Section III of ASME Code.

3.9-17a (Insert)
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loadJT maximum consegvative moments and florces at the
upper and lower suppprts are calculated //

Stress Analysis of Supports (ED-8) ]
/ /
This program performs a full stress gnalysis of the
upper and lower supports of the RHR heat exchanger. /The
stresses in the gupports (both upper and lower) caused
by loads resulting from seismic and nozzle loads are
computed in the support load program (ED-6), and -
used as input values for this program. This proaz:m
ccmputes the mémbrane stresses on the shell of the heat
exchanger by using Bijlaard's analysis, as well as the
net section stresses (shear, tensile, bearing) on the
lower support plate and upper lugs. It also computes
the stresses on the welds holding the supports to the
shell of the heat exchanger. :

3.9.1.2.6 Seismic Category I Items Other than NSSS

A list of computer programs used in the non-NSSS system
components 1s provided in Table 3.9-3. This list consists of
computer programs develcped and/or owned by Bechtel Power
Corporation (BPC), and of computer programs that are recognized
and widely used in industry.

The Bechtel developed and/or owned computer programs are
documented, verified, and maintained by Bechtel, and meet the
requirements of 10 CFR, Part 50, Appendix B. A brief description
of each of these Bechtel programs is provided below.

3.9.1.2.6.1 ME101, Linear Elastic Analysis

Program Description: ME10!1 is a finite element computer program
that performs linear e.astic analyses of piping systems using
standard beam theory techniques. The input data format is
specifically designed for pipe stress engineering, and the
English system of units is used. A thorough checking of the
input has been coordinated in the program. In addition,
mo.ifications aimed at achieving an improved model are performed
automatically.

The output may be used directly for piping design, for
conformation to code, and for other regulatory requirements. Two
piping codes, ASME B&PV Code 1974 and B31.1 Summer 1973 addenda,
are incorporated into the program to the extent of computing
flexibility factors, stress intensification factors, and
stresses. ME10! may be used for static and seismic analysis of
piping systems. Static analysis considers one or more of the
following: thermal expansion, deadweight, uniformly distributed
loads, externally applied loads (forces, moments, displacements,
and rotations). Seismic analysis is based on standard normal

3.9-18
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%UESTION NO. 53
.9.1.3, Page 3.9-23)

Provide assurance that all experimental stress analysis performed on

seismic Category I Code or non-Code items meets provisions of Appendix 1I
of Section III of the ASME Code.

RESPONSE

Experimental stress analysis is not used for Limerick seismic Category I
code or non-code systems and components. Accordingly, Section 3.9.1.3.1
is revised to reflect this response.

ROP: hmm/D02019*-67
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3.9.1.3. Seismic Category Items Other Than NSSS
No experimental stress analysis methods are used.

3.9.1.4 Considerations for the Evaluation of Faulted Conditions
All seismic Category I equipment is evaluated for the faulted
loading conditions. However, emergency stress limits rather than
faulted stress limits are used in many cases. In all cases,
actual stresses are within the code specified limits. The
following paragraphs in this section show examples of the
treatment of faulted conditions for the major components on a
component by component basis. Additional discussion of faulted
anaiysis c:n be found in Sections 3.9.3 and 3.9.5, and

Table 3.9-6.

Sections 3.9.2.2 and 3.7 discuss the treatment of dynamic loads
resulting from the postulated SSE. Section 3.9.2.5 discusses the
dynamic analysis of loads on NSSS equipment resulting from
blowdown. Deformations under faulted conditions have been
evaluated in critical areas, and no cases have been identified
where design limits, such as clearance limits, are violated.

Rev. 7, 06/82 3.9-24
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UESTION NO. 54
‘ .9.1.4, Page 3.9-24)

Provide details of any elastic-plastic analysis you may have used in
evaluating seismic Category I equipment for Service Level D Limits.

RESPONSE

Elastic-plastic analysis has not been used in evaluating the Limerick's
seismic Category I systems and components for compliance with service

Level D Limits. The stress levels of these components are below the ASME
allowable stress.

RDP: hmm/D02019*-68
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?UESTION NO. 55
.9.1.4.1, Page 3.9-24)

Provide details of references of testing done in lieu of analysis on
control rod drives.

RESPONSE

To verify the CRD performance, three types of tests were performed: (a)
oscillatory displacement of lower CRD housing, (b) displacement of core
support structure, and (c) fuel channel deflection.

a) A test was conducted with the lower CRD flange oscillating with a 2
inch peak-to-peak displacement. No adverse effects were observed
during the normal continuous drive-in or jog operation.

b) To simulate the seismic interaction, the core plate and top guide
structures of the test vessel were displaced relative to the CRD
housing center line. The results showed no effect in CRD performance.

c) The test vessel fuel channels were deflected to simulate the seismic
interactions. The test was performed with fuel channel deflections
up to 1.5 inches which are greater than the expected deflection
values. Since the CRD and control rod were not permanently deformed,
the drive operability was maintained.

The load criteria, calculated and allowable stresses for various operating
conditions will be summarized in Table 3.9-6v upon completion of New
Loads Adequacy Evaluation (NLAE) program.

See revised Subsection 3.9.1.4.1.1.

RDP: hmm/D02019*-69
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3.9.1.4.1 Control Rod Drive System Components
3.9.1.4.1.1 Control Rod Drives

MEB-sT
The ASME Section II1I Code components of the CRD have been |

analyzed for abnormal conditions h+~—and—i~ shown in
Section 3.9.1.1.1. '

- for-the-abneemal-conditien. The design adequa of non-code ‘
components of the CRD has been verified byg‘exfensive testing Z@E
programs on component parts, specially instrumented prototype

drives, and production drives. The testing included postulated
abnormal events, as well as the service life cycle listed in
Section 3.9.1.1.1.

3.9.1.4.1.2 Hydraulic -Control Unit

The hydraulic control unit (HCU) was analyzed for the SSE faulted
condition. The analysis of the HCU under faulted condition loads
establishes the structural integrity of the system.

3.9.1.4.1.3 CRD Housing

3.9-24a Rev. 7, 06/82
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UESTION NO. 56

.9.2)

It is the staff's position that all essential safety-related
instrumentation lines should be included in the vibration monitoring
program during pre-operational or startup testing. We require that
either a visual or instrumented inspection (as appropriate) be
conducted to identify any excessive vibration that will result in
fatigue failure.

Provide a list of all safety-related small bore piping and instrumen-
tation lines that will be included in the initial test vibration
monitoring program.

The essential instrumentation lines to be inspected should include
(but are not limited to) the following:

a) Reactor pressure vessel level indicator instrumentation lines
(used for monitoring both steam and water levels).

b) Main steam instrumentation lines for monitoring main steam flow
(used to actuate main steam isolation valves during high steam
flow).

¢) Reactor core isolation cooling (RCIC) instrumentation lines on
the RCIC steam line outside containment (used to monitor high
steam flow and actuate isolation).

d) Control rod drive lines inside containment (not normally
pressurized but required for scram).

Please provide a statement as to compliance with NUREG-0619, "BWR
Feedwater Nozzle and Control Rod Drive Return Line Nozzle Cracking".

RESPONSE

Vibration Monitoring Program

A. A1l safety related process piping systems and safety related
instrument lines are included in the vibration monitoring
program (see Table 3.9-7). A vibration monitoring test
specification is prepared to categorize the requirements for
the testing program. Safety related systems are categorized as
follows:

0 Systems or portions of systems having no flow during
significant portion of their lines; for those systems, no
testing is required.

0 Systems with flow

0 Accessible lines (including attached instrument
lines) monitored visually or with hand held instruments.

RDP: hmm/D02019*-70
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A. (Continued)
0 Inaccessible lines monitored by remote instrumentation.

Instrument lines connected to inaccessible process lines are
net individually monitored. Instrument lines are considered
acceptable from a steady state vibration point of view if the
vibration of the process pipe, to which the instrument lines is
connected, is within the acceptance test limits. If the
vibration levels in the process pipe are above the acceptable
test limits, due consideration will be given to the connected
instrument lines.

B. NSSS Piping (Main Steam and Recirculation)

Flow Transients

As currently documented in Section 3.9.2.1a.1.4, the main steam
and recirculation piping systems are tested for the following
operating flow transients:

a. Recirculation pump starts;

b. Recirculation pump trip at 100% rated flow;

c. Turbine stop valve closure at 100% power; and

d. Manual discharge of each SRV at 1,000 psig and at planned
transient tests that result in SRV discharge.

Locations of Inspections and Devices

The main steam and recirculation piping are instrumented with
transducers to measure temperature, thermal movement, and
vibration deflections. During pre-operational vibration
testings of recirculation piping, visual observation and manual
measurements by hand-held vibrograph are mage to supplement the
remote measurements.

R In compliance with NUREG-0619, the Limerick design has incorporated
the resolution presented in NEDE-21821, "BWR Feedwater Nozzle/Sparger
Final Report", March 1978.

The Limerick feedwater nozzle has been modified. The new configuration
is the triple-sleeve with two sister-ring seals and an unclad

nozzle. This assures the longest ISI intervals per NUREG-0619.

The CRD return line is not part of the Limerick design.

The above information is incorporated in the revised text.
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If the test measurements indicate failure to meet Level 2
criteria, the following corrective actions are taken after
completion of the test:

a. Installation Inspection: A walkdown of the piping and
suspension is made to identify any obstruction or
improperly operating suspension components. Snubbers
are located close to the midpoint of the total travel
range at the operating temperature. Hangers are in
their operating range between the hot and cold settings.
I1f the vibration exceeds limits, the source of the
vibration must be identified. Actions, such as
suspension adjustment, are taken to correct any
discrepancies.

b. Instrumentation Inspection: The instrumentation
installation and calibration are checked, and any
discrepancies are corrected.

e, Repeat Test: If a. or b. above identify a malfunction or
discrepancy that could account for failure to comply
with Level 2 criteria, and appropriate corrective action
is taken, the test may be repeated.

d. Documentation of Discrepancies: If the test is not
repeated, the discrepancies found under actions a. or b.
above are documented in the test evaluation report and
correlated with the test condition. The test is not'
considered complete until the test results are
reconciled with the acceptance criteria.

3.9.2.%a.6 Measurement Locations for Main Steam and
Recirculation Piping S},,,

Remoté shock and vibration measurements are made in the three
rthQgonal directions near the first downstream safety/relief
valve bR _each steam line, and in the three orthogonal direction
on the piping between the recirculation pump discharge and the
first downstream valve. During eoperational testing prior to
fuel load, visual ~-ectiq;/ot/€§e piping is made, and any
visible vibration measured-with a hand-held instrument.

For each of the selécted remote meaSurement locations, Level 1
and 2 deflection and acceleration limits are prescribed in the
startup test specification. Level 2 limits are ba n the
results-of the stress report, adjusted for operating mode and
ins ment accuracy; Level 1 limits are based on maximum

2 . m'
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The nozzle entry section is connected to the riser by a
metal-to-metal, spherical-to-conical seal joint. Firm contact is
maintained by a holddown clamp. The throat section is supported
laterally by a bracket attached to the riser. There is a
slip-fit joint between the throat and diffuser. The diffuser is
a gradual conical section, changing to a straight cylindrical
section at the lower end.

3.9.5.1.1.9 Steamn Dryers

The steam dryer assembly is not a core support structure. It is
discussed here to describe coolant flow paths in the vessel. The
steam dryers remove moisture from the wet steam leaving the steam
separators. The extracted moisture flows down the dryer vanes to
the ‘collecting troughs, then flows through tubes and into the
downcomer annulus. A skirt extends from the bottom of the dryer
vane housing to the steam separator standpipe, below the water
level. This skirt forms a seal between the wet steam plenum and
the dry steam flowing from the top of the dryers to the steam
outlet nozzles.

The steam dryer and shroud head are positioned in the vessel
during installation with the aid of vertical guide rods. The
dryer assembly rests on steam dryer support brackets attached to
the reactor vessel wall. Upward movement of the dryer assembly, MER~
which may occur under accident conditions, is restricted by steam
dryer hold-down brackets attached to the reactor vessel top head.

3.9.5.1.1.10 Feedwater Spargers 2
The ;mtmbr Noyyle andd sParger design péa.-a the vesollliry Presested o
These components are not core suppoft structures. They are
discussed here to describe flow paths in the vessel. The
feedwater spargers are stainless steel headers located in the
mixing plenum above the downcomer annulus. A separate sparger is
fitted to each feedwater nozzle, and is shaped to conform to the
curvature of the vessel wall. Sparger end brackets are pinned to
vessel brackets to support the spargers. Feedwater flow enters
the center of the spargers, and is discharged radially inward,
mixing the cooler feedwater with the downcomer flow from the
steam separators and steam dryer, before it contacts the vessel
wall. The feedwater also serves to condense the steam in the
region above the downcomer annulus, and to subcool the water
flowing to the jet pumps and recirculatior pumps.

3.9.5.1.1.11 Core Spray Lines

This component is not a core support structure. It -is discussed
here because the core spray lines are the means for directing
flow to the core spray nozzles, which distribute coolant during
accident conditions.
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E. Wilson, and S. R. Nickell, "Application of the Finite
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Engineering and Design, 4 (1v66).

E. Wilson, "Structural Analysis of Axisymmetric Solids,"
AIAA Journal, 3 (112) (December 1965).

P. J. Schneider, Temperature Response Charts, John Wiley
and Sons, Inc. (1963%.
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NEDE-21354-P, General Electric Company (September 1976).

BWR/6 Fuel Assembly Evaluation of Combined Safe Shutdown
Earthguake (SSE) and Loss-of-Coolant Accident (LOCA)
Loadings, NEDE-21175-P, General Electric Company
(November 1976).

Assessment of Reactor Internals Vibration in BWR/4 and

BWRS Plants, NEDE-24057-P (Class I11) and NEDO-24057
(Class 1), General Electric Company (November 1977).

Design and Performance of G.E. BWR Jet Pumps, APED-5460,
eneral Electric Company, Atomic Power Equipment
Department (July 1968).

H. H. Moen, Testing of Improved Jet Pumps for the BWR/6
Nuclear System, NEDO-10602, General Electric Company,
Atomic Power Equipment Department (June 1972).

Analytical Model for Loss-of-Coolant Analysis in
Accordance with 10 CFR Part 50, Appendix K, NEDE-20566,
Proprietary Document, Generaf_flecttic Company .
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Model & 7567F; 4th Edition, McGraw-Hill, 1965.
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?UESTION NO. 57

.9.2.1, Pages 3.9-29 to 31)

Provide the actual stress limits to be used for both Level 1 and Level 2
of your piping vibration test program.

RESPONSE
NSSS

For steady-state vibration, the piping peak stress due to vibration only
(neglecting pressure) will not exceed 10,000 psi for Level 1 criteria and
5,000 psi for Level 2 criteria.

These limits are below the piping material fatigue endurance limits as
defined in Design Fatigue Curves in Appendix I of ASME Code for 10©
cycles.

For operating transient vibration, the piping bending stress (zero to
peak) due to operating transient only will not exceed 1.25 or pipe
support loads will not exceed the Service Level D ratings Por Level 1
criteria. The 1.25 Timit ensures that the total primary stress including
pressure and dead w@ight will not exceed 1.85_, the new Code Service

Level B limit. Jevel 2 criteria are based on pipe stresses and support
loads not to exceed design basis predictions. Design basis criteria
require that operating transients stresses and loads not to exceed any of
the Service Level B limits including primary stress limits, fatigue usage
factor limits, and allowable loads on snubbers.

These limits for NSSS piping are incorporated in the FSAR as Section
3.9.2.1a.4.3 following the revised definition of Level 1 and Level 2
criteria.

BOP_(Non-NSSS)

Vibration stresses will be consistent with the limits of the American
National Standard, ANSI/ASME OM3. These limits are based on the piping
design fatigue curves for up to 10° cycles of vibration given in ASME
Section III, Appendix I. To account for fatigue with higher cycles, the
design fatigue strength of carbon steels will be reduced by applying a
factor of 0.8 and furthermore employing a safety factor of 1.3. Austenitic
pipe steels design fatigue strength reduction factor will be 0.6, and is
further reduced by employing a safety factor of 1.3. Piping stress

indices (K,C;) and intensification factors (2i) as applicable to each
particular system are also applied in accordance with the standard.

ROP: hmm/D02019*-72
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each size (i.e. 10 kips, 20 kips, 50 kips, etc.) will also be
qualified and tested for design and faulted condition loadings,
prior to shipment to field. Snubbers will be tested to allow
free piping movements at low velocity. During plant startup, the
snubbers will be checked for improper settings and checked for
any evidence of oil leak.

The criteria for vibration displacements is based on the assumed
linear relationship between displacements, snubber loads and
magnitudes of applied loads, for any function and response of the
system. Thus the magnitudes of limits of displacements, snubber
loads, and nozzle loads are all proportional. Maximum
displacements (Level 1 limits) are established to prevent the
maximum stress in the piping systems from exceeding the normal
and upset primary stress limits, and/or the maximum snubber load
from ;xceedinq the maximum load to which the snubber has been
tested.

Based on the above criteria, Level 1 displacement limits are
established for all instrumented points in the piping system.
These limits will be compared with the field measured piping
displacements. Method of acceptance is as explained in
Section 3.9.2.%a.4.

3.9.2.%a.4 Test Evaluation and Acceptance Criteria for Main
Steam and Recirculation Piping

The piping response to test conditions is considered acceptable
if the organization responsible for the stress report reviews the
test results, and determines that the tests verify that the
piping responded in a manner consistent with the predictions of
the stress report, and/or that the tests verify that piping
stresses are within code limits (ASME Section I1II, NB-3600).
Acceptable deflection imits are determined
after the completion of the piping systems stress analysis and
are provided in the startup test specifications.

To ensure test data integrity and test safety, criteria have been
established to facilitate assessment of the test while it is in \EB”
progress. These criteria, designated Level 1 and 2, are ”57
described in the following paragraphs. f

L

the course/of the tests, asurements indicate that
pipipg is responding in a manney that makes t
Level 1 cr
ceeded, make

beunds on movément that, if
ermination /Mandatory. The/limits on mov

@ — nserr y
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3.9.2.1a.4.1 Level 1 Criteria

Level 1 establishes the maximum limits for the level of pipe motion
which, if exceeded, makes a test hold or termination mandatory.

If the Level 1 limit is exceeded, the plant will be placed in a satisfactory
hold condition, and the responsible oiping design engineer will be

advised. Following resolution, appi.cable tests must be repeated to

verify that the requirements of the Level 1 limits are satisfied.

3.9.2.1a.4.2 Level 2 Criteria

If the Level 2 criteria are satisfied for both steady state and operating
transient vibrations, there will be no fatigue damage to the piping

system due to steady state vibration and all operating transient vibrations
are bounded by the values in the stress report.

Exceeding the Level 2 specified pipe motion requires that the responsible
piping design engineer be advised. Plant operating and startup testing
plans would not necessarily be altered. Investigations of the measurements,
criteria, and calculations used to generate the pipe motion limits would

be initiated. An acceptable resolution must be reached by all appropriate
and involved parties, including the responsible piping design engineer.
Detailed evaluation is needed to develop corrective action or to show

that the measurements are acceptahle. Depending upon the nature of such
resolution, the applicable tests may or may not be repeated.

3.9.2.1a.4.3 Acceptance Limits

For steady state vibration, the piping break stress due to vibration only
(negiecting pressure) will not exceed 10,000 psi for Level 1 criteria and
5,000 psi for Level 2 criteria. These limits are below the piping
material fatigue endurance limits as defined in Design Fatigue Curves in
Appendix I of ASME code for 10° cycles.

For operating transient vibration, the piping bending stress (zero to
peak) due to operating transient only will not exceed 1.25_ or pipe
support loads will not exceed the Service Level D ratings Por Level 1
criteria. The 1.2S_ limit ensures that the total primary stress including
pressure and dead w@ight will not exceed l.BSm, the new Code Service

Level B limit. Level 2 criteria are based on pipe stresses and support
loads not to exceed design basis predictions. Design basis criteria
require that operating transients stresses and loads not to exceed any of
the Service Level B limits including primary stress limits, fatigue usage
factor 1imits, and allowable loads on snubbers.

3.9-31a (Insert)
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3.9.2.1a.5 Corrective Actions for Main Stolﬂ and Recircdiation

Piping

During the course of the tests, the remote measurements are
regularly checked to determine compliance with Level 1 criteria.
1f trends indicate that Level 1 criteria may be violated, the
measurements are monitored at more frequent intervals. The test
is held or terminated as soon as Level 1 criteria are violated.
As soon as possible after the test hold or termination, the
following corrective actions are taken:

Installation Inspection: A walkdown of the piping and
suspension is made to identify any obstruction or
improperly operating suspension components. Snubbers
are located close to the midpoint of the total travel
range at the operating temperature. Hangers are in
their operating range between the hot and cold settings.
I1f vibration exceeds the criteria, the source of the
excitation must be identified to determine if it is
related to equipment failure. Action is taken to
correct any discrepancies before repeating the test.

Instrumentation Inspection: The instrumentation
installation and calibration is checked, and any
discrepancies are corrected. Additional instrumentation
is added, if necessary.

Repeat Test: If actions a. or b. identify discrepancies
that could account for failure to meet Level 1 criteria,
the test is repeated.

Resolution of Findings: If the Level 1 criteria are
violated on the repeat test, or no relevant
discrepancies are identified in a. or b., the
organization responsible for the stress report reviews
the test results and the criteria to determine if the
test can be safely continued.

3.9-32
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?UESTION NO. 58

.9.2.1b, Page 3.9-34)

Provide a list of sensor type and location and measurement locations for
BOP piping vibration, thermal expansion and dynamic effects testing.

RESPONSE

Interim test specifications governing the scope of startup testing of BOP
piping are in preparation and will be submitted to the NRC for review
upon completion. These test specifications are intended to be the
repository for all primary information relating to the scope, objectives,
methods, measurements, and criteria for evaluation of the test results.
The BOP piping systems are being categorized in terms of the following:

a. Test environment \hot deflection, steady sta*e vibration or dynamic
transient response).

b. Test measurements (remotely monitored, visual or none required due
to small expected response to test environment).

c. The appropriate testing phase (preoperational or power ascension).

Table 2.9-7 is revised and contains a list of systems included in the
test program.
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TABLE 3.9-7 (Cont*d) (Page & of &)
STEADY
CODE(S) 7 THERMAL DYNAMIC STATE
PIPINS S.S/7/8.E EXPANSIDN TRANSITENT VIBRATION
SYITEY LE ¢ TENP>200°F TEST ¢*) TEST €20 _ TEST €3 REMARKS
Lijuid radeaste B 31.1%; SC II; nd> N/A N7A N/A
| L4
3aseous radeaste 5 31.%; ST 113 yes N/A N/R N/ZA
vE
Drywell chilled eater 8 31.%; SC II: nd N/A N/A N/A
b 11
Senecatyc H, cadling B 31.1; ST II; ME no ) N/A N/A N/A
ani CO, purge
€1) 231a(s): ASME III BSPV Zdde, -1, -2 or -3: Denstas nuclear Class 1, 2 or 3 pipfng;
831.1: Denotes ANSI B831.1, Crie for Pressure Piping; i
37 I, LI, or [IA: Dendt2s s2isai> Category I, II, >c IIA;
A%: DJeandtes high 212rgy pipiig 3ystawm, L.e2., ore3dsure 2275 psi or tewperature 2200°F juring normal plait operation;
4E: Denotes wdolerate =*n2rgy piping system.
€(2) rhecwnal expansina tast for th2 iivlicated systeas cocresponds to test description SUT-15 in Table 18, 2-3.
€9 dynamiz transizat tsst for th: iilicated systess >dcresponis td test Jescription SUT-36 in Table 18,2-3,
(e)d5teady-state viication tests for the inlicatel syst:ms >ocrespdiis ty tast lescription SOT-35 Table 18.2-3.
(%) W/A: Denostes ndt applicable. TI=2st is a0t performel for the following raason: MEB-
a) P>r therwmal e=xpansinn tests: The systew is ndot safaty-related >cr the narmal operating temperature
is less than 300°F; 56

(4)&,)Ins4rum+ lines Connacted tv process pipes en which SM state vibraton Mshnj is perkormed are
evaluated

b) Por iynawiz traasient test: The systew is adt safety-related or 3oes not experience any significant transients;
e) For stealy-stats vibration ta2sts: The systewm i3 not safety-related >r nd> significant vibration is expected,

on the follou'nu} basis,;
(1) Sor accessible lines; visually monitored

maccessible lines; imstrument !ines Oce Cons ac
s t‘.:'nnecl'vei process li':es acre withm a.ccef*!'a.ble. test linats,

dered a.c.c.ePHb'C i vibration levels m He
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UESTION NO. 59

‘ %TTZTB— 2.8, Page 3.9-47)
Provide a statement in LGS FSAR explicitly identifying the prototype
reactor for LGS.

RESPONSE

The prototype reactor for LGS is the Browns Ferry-3 design docketed on
July 31, 1968.

Accordingly, Section 3.9.2.4 is revised.
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The putdype reactor foe Limerick i5tbmmdnm Ferry=3
ole sign docketed oxn ' July 31,1968. See R, 3-9-6.

on the prototype design, including the shroud, shroud head, core

support structures, the jet pumps, and the peripheral control rod
drive and incore guide tubes. Access 1S provided to the reactor

lower plenum.

Reactor internals for Limerick are substantially the same as the
internal design configurations which have been tested in
prototype BWR/4 plants. Results of the prototype tests are
presented in a Licensing Topical Report, Ref.3.9-18. This report
also contains additional information on the confirmatory
inspection program.

3.9.2.5 Dynamic System Analysis of the Reactor Internals
Under Faulted Conditions

In order to assure that nc significant dynamic amplification of
load occurs as a result of the oscillatory nature of the blowdown
forces (Figure 3.9-2), a comparison is made between the periods
of the applied forces and the natural periods of the core support
structures being acted upon by the applied forces. These periods
are determined from a comprehensive vertical dynamic model of the
RPV and internals, with 12 degrees of freedom. Only motion in
the vertical direction is considered here; hence, each structural
member (between two mass points) can only have an axial lcad.
Besides the real masses of the RPV and core support structures,
allowance is made for the water inside the RPV.

Typical curves of the variation of pressures during a steam line
break are shown in Figure 3.9-2. The accident analysis method is
described in Section 3.9.5.2.

The time varying pressures are applied to the dynamic model of
the reactor internals described above. Except for the nature and
locations of the forcing functions and the dynamic model, the
dynamic analysis method is identical to that described for
seismic analysis, and is detailed in Section 3.7.2.1. The
dynamic components of forces from these loads are combined with
dynamic force components from other dynamic loads (including
seismic), all acting in the same direction, by the square root of
the sum of the squares (SRSS) methods. This resultant force 1is
then combined with other steady-state and static loads on an
absolute sum basis to determine the design load in a given
direction.

The loads and load combinations acting upon the jet pumps and
LPCI coupling are listed in Section 3.9.3.%.,

3.9.2.6 Correlations of Reactor Internals Vibration Tests
with the Analytical Results

Prior to initiating the instrumented vibration test program for
the prototype plant, extensive dynamic analyses of the reactor

3.9-48
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?gESTION NO. 60
.9.2.5, Page 3.9-48)

Verify that the actual loads considered are a LOCA in combination with
the SSE.

RESPONSE

The load combination and acceptance criteria tables for ASME Code Class 1,
2 and 3 piping and components have listed LOCA + SSE as one of the load
combinations considered. This is documented in Table 3.9-6 (attached to
the response to Question Wo. 68) for NSSS and Table 3.9-11 for BOP.
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?UESTION NO. 61

.9.2.1a.3, Page 3.9-29)

List all instances where snubbers are used to control steady-state
vibration.

RESPONSE

Snubbers have not been used to control steady-state vibration in the
Limerick design.
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%UESTION NO. 62

.9.2.1, Page 3.9-29)

Piping vibration, thermal expansion, and dynamic effects testing is done
during a preoperational testing program. The purpose of these tests is
to assure that the piping vibrations are within acceptable limits and
that the piping system can expand thermally in a manner consistent with
the design intent. During the plant's preoperational and startup testing
program, the applicant must test various piping systems for abnormal,
steady-state or transient vibration and for restraint of thermal growth.
Systems to be monitored include 1) ASME Code Class 1, 2 and 3 piping
systems, 2) high energy piping systems inside seisnic Category I structures,
3) high energy portions of systems whose failure could reduce the functioning
of seismic Category I plant features to an unacceptable safety level, and
4) seismic Category I portions of moderate energy piping systems located
outside containment. The piping vibra.ion test program must comply with
the ASME Code, Section III paragraphs NB-3622.3, and ND-3622.3 which
require that the applicant be responsible, by observations during startup
or initial operations, for ensuring that the vibration of piping systems
is within acceptable levels. This vibration might be due to plant
transients or might be associated with steady-state plant operation.

This steady-state vibration, whether flow-induced or caused by nearby
vibrating machinery, could cause 10® or 10° cycles of stress in the pipe
during its 40-year life.

For this reason, the staff requires that the stresses associated with
steady-state vibration be limited to 50% of the alternating stress
intensity, S, at 10% cycles as defined in the ASME Code, Appendix I,

Figure I-9.1%and 1-9.2. In addition, pipe whip restraint initial clearances
will be checked as will snubber response. The test program should

consist of a mixture of instrumented measurements and visual observation

by qualified personnel. The applicant will be required to provide a

summary of the results of this test program upon its completion.

Provide assurances that your preoperational testing complies with the
above position.

RESPONSE

NSSS

See response to Question No. 57 and revised FSAR Sections attached
thereto for piping vibration test programs acceptance limits and Level 1
and Level 2 criteria.

BOP_(Non-NSSS)

The startup test program specifications describe in detail the piping

which is instrumented for remote monitoring of vibrations and thermal
expansion, and piping which is accessible for preoperational or startup
walkdown testing by test personnel. The test criteria limit the permissible
pipe vibratory stress to the allowable limits prescribed in the industry
standard for startup testing of nuclear power systems, ANSI/ASME OM3.
Section 3.9.2.1b.2 is revised accordingly.

ROP: hmm/D02019*-78
3/25/83




LGS MEB-SER

QUESTION NO. 62 (CONT'D)

The LGS startup testing program requires that the following conditions be
demonstrated per Regulatory Guide 1.70:

1) Thermal expansion is free from significant and unacceptable restraint
not accounted for in the design.

2) Piping vibration is within acceptable limits for long term vibratory
stress.

3) Dynamic transient response of the piping is compared to the design
analysis expected values. If those values are exceeded, the test
results are compared with the maximum that would be allowed under
the ASME Code stress limits
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acceptable, if the vibration is not significant, or

questionable, if tne vibration is significant. The lines with
questionable steady-state vibration are monitored as applicable
by suitable instrumentation to determine the system response.

The type of any necessary instrumentation is determined by the
design engineer, so that the maximum amplitude and freg.ency

response of the piping system can be determined. The
instrumentation does not screen out the significant frequencies.

The acceptance criterion for the steady vibration tests is that
the maximum measured amplitude of the piping vibration does ncc
induce more stress in the pipe than the endurance limit of the

material. By limiting the maximum stress in the pipe due to o~
steady state vibration below arance iimit kgijgwaEIer

corresponding to cycles or qreaterLf‘ETe steady-state
vibration induced stress does not contribute to\feducing piping MEB-
tatigue life. 62

when required, additional restraints are provided to reduce the
steady-state vibration, and to keep the stresses below the
acceptance criteria levels.

Table 3.9-7 provides a reference to the appropriate test
descriptions in Chapter 14.

3.9.2.2a Seismic Qualification of NSSS safety-Related
Mechanical Equipment

This section describes the criteria for seisric qualification cof
safety-related mechanical equipment, and the qualification
testing and/or analys.s applicable to this plant for a’’. the
major components, on a component by component basic. In some
cases, a module or assembly consisting of mechanical and
electrical equipment is qualified as a unit, for example, ECCS
pumps. These modules are generally discussed in this sec..on,
rather than in Sections 3.10 and 3.11. Electrical supperting
equipment, such as control consoles, cabinets, and panels, which
are part of the \SSS, are discussed in Section 3.10.

3.9.2.2a.1 Tests and Analysis Criteria and Methods

The ability of equipment to perform its function during and after
an earthquake is demonstrated by tests and/or analysis.

Selection of testing, analysis, or a combination of the two is
determined by the type, size, shrape, and complexity of tfe
equipment being considered. When practical, the seismic
Category 1 mechanical equipment operations are performed
simultaneously with vibratory testinj. Where simultaneous
testing is not practical, the operation and/or loads are
simulated by mathematical analysis, and these loads are applied
in addition to the physical test loads.
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ESTION NO. 63
.9.3)

Using the guidance of NUREG-0609, provide the methodolegy used and the
results of the annulus pressurization (AP) analysis (asymmetric LOCA
loads) for the reactor system and affected components including the
following:

1. reactor pressure vessel and supports,

core supports and other reactor internals,

control rod drives,

ECCS piping attached to the reactor coolant system,

U s W

primary coolant niping, and
6. piping supports for affected piping.

The results of the above analysis should specifically address the effects
of the combined loadings due to annulus pressurization and an SSE.

RESPONSE

The reactor asymmetric loads analysis will be documented in a self-contained
appendix to Section 3.9 upon completion.

The following is a brief description of the methodology:
a. Pressure-Time Histories

The pressure time histories in the annulus region between the RPV
and shield wall are generated from a feedwater line break and a
recirculation line break. The COPDA computer code (NE699/D2), which
models the effects of inertia, was employed in this analysis. This
computer code is discussed in the NRC approved Bechtel's Topical
Report BN TOP-4, Rev. 1.

b. Concentrated Force-Time Histories

The forcing function of jet impingement on the shield wall is

obtained from the break flow transient caused by a feedwater line
break and a recirculation line break. Likewise, the forcing functi~ns
of jet reaction on RPV, jet impingement on RPV, and pipe whip
restraint load on restraint anchors are obtained from the feedwater
line break and the recirculation line break.

RDP: hmm/D02019*-80
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QUESTION NO. 63 (CONT'D)

c.

Integrated Dynamic Analysis

GE computer codes are employed to integrate the pressure-time
histories and concentrated force-time histories in determining the
effects on the shield wall pedestal, vessel support, core support
and internals, and control rod drives. These dynamic analyses yield
accelerations, forces, and moments.

Attached Piping Analysis

The acceleration time history from the integrated dynamic analysis
is used to generate the response spectra for the stress analysis of
the attached piping. This analysis covers the ECCS lines, the
primary coolant piping, and the associated pipe supports.

Load Cembinations for Vessel and Piping

The asymmetric LOCA loads in combination with SSE by the SRSS
methodology are treated as a faulted condition for evaluation
against the ASME Code. This is described in revised Table 3.9-6 for
NSSS and in Table 3.9-11 for BOP.
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?UESTlON NO. 64

.9.3.1, Page 3.9-52)

The functional capability for essential systems must be assured when they
are subjected to loads in excess of those for which Service Level B
limits are specified. By essential systems are meant those ASME Class 1,
2 and 3 and any other piping systems which are necessary to shutdown the
plant following or to mitigate the consequences of an accident. Please

provide such criteria. 1n particular, for both NSSS and BOP, have the
criteria in NEDO-21985 been met?

RESPONSE

For BOP piping, the functional capability of essential systems complies
with NED0O-21985. Table 3.9-12 is revised to reflect this requirement.

For NSSS piping, the functional capability of essential systems is being
evaluated per NED0-21985 as part of the New Load: Adequacy Evaluation.
The appropriate FSAR revision will be provided upon completion of the New
Loads evaluation. This commitment is documented in Table 3.9-6 mentioned
in the response to Question No. 68.
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TABLE 3.9-12 Non-N555) o
DESIGN CRITERIA FOR ASME CODE CLASS 1<PIPING
CONDITION STRESS LIMITS(1) (2)
Design NB-3221 and NB-3652
Normal and upset NB-3223 and NB-3654
Emergency NB-3224 and NB-3655
Faulted NB-3225 and NB-3656
jy- MEB”
47 %7"““3‘1 \;;,
(1) As sEecified by ASME Code Section 111,
- W SRR TRl T o~
(.._ e —— L - —)——&—4

""9/ t) Fu u’lc-hi;;'j caf&‘lé’g ? e ffe;f;:l— }_c’flnj -4'5 - ;g;réz/ | per
NEPO - 21985 Seplanber 1978,
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%UESTION NO. 65
.9.3.1.6, Page 3.9-53)

Why are the recirculation pumps designed to Section VIII Division I of
the ASME Code?

RESPONSE

At the time the Limerick recirculation pump was procured, Section III
design rules for pumps were under development. Therefore, the design was
based on the standard industry rules as described in Section 3.9.3.1.6,
including ASME Code Section VIII, Division 1 for thickness calculations
of pressure retaining parts and for sizing the pressure retaining bolts.

The New Loads Adequacy Evaluation has demonstrated that the design meets
the ASME Code Section III requirements and the results will be documented
in Table 3.9-6(i).
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%ggSTION NO. 66
.9.3.1, Pages 3.9-52 to 62)

Standard Review Plan 3.9.3 of NUREG-0800 requires that internal parts of
components, such as valve discs and seats, and pump shafting, subjected
to dynamic loading during operation of the component should be included
in consideration of loading combinations, system operating transients,
and stress limits. Provide assurance that this has been done.

RESPONSE

NSSS

The FSAR update incorporating the New Loads Adequacy Evaluation (NLAE)
results for the NSSS systems and components will be provided upon NLAE
program completion. As part of the standardized New Loads package, each
component or equipment documented in the Table 3.9-6 series will have
five entries for each of the ASME Code service levels:

L Code Criteria,

2. Limiting Load Combination,
3. Limiting Stress Type,

4. Allowable Stress, and

5. Calculated Stress

BOP

In the loading combination, system operating transients and stress
limits, the components listed above are evaluated for the dynamic loads
to which they are subjected. The feedwater check valves are addressed in
Question No. 33.
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%UESTION NO. 67

o s o

The safety relief valve discharge piping and downcomers are ASME Class 2
and 3 components, a fatigue analysis is not required in their design by
the ASME Section III Boiler and Pressure Vessel Code. However, a through
wall leakage crack in these lines resulting from fatigue caused by SRV
actuations and small LOCA conditions would allow steam to bypass the
pressure suppression pool. This could result in an unacceptable over-
pressurization of the containment. We, therefcre, require that the
applicant perform a fatigue evaluation on these lines in accordance with
the ASME Class 1 fatigue rules.

RESPONSE

The safety relief valve discharge, piping and downcomers, at Limerick are
ASME Code Class 3 components.

Fatigue evaluation of the unsubmerged portion of safety relief valve
discharge, piping and downcomers, in the wetwell has been performed in
accordance with the ASME Class 1 fatigue rules.
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%UESTION NO. 68

.9.3.1, Table 3.9-6)

Appendix A of SRP 3.9.3 requires that Class 1, 2 and 3 components,
component supports, and Class CS core support structures shall meet a
service limit not greater than Level D when subjected to the appropriate
combination of loadings resulting from (1) sustained loads, (2) either
the DBPB, MS/FWPB, or LOCA, and (3) the SSE. This loading combination

does not appear in Table 3.9-6 for all of the above components. Provide
more explicit loading combinations and show what service limits are met.

RESPONSE

Load combination and acceptance criteria for NSSS ASME Code Class 1, 2
and 3 piping and components are listed in the attached revision to Table
3.9-6.
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LOADING COMBINATIONS, STRESS LIMITS, AND ALLOWABLE STRESSES

i TTET)
TABLE 3.9-6 W

This table lists the design loading combinations, allowable
stresses, and calculated stresses, for the major mechanical
safety-related components in the plant. Various parts of the
table are referenced in Section 3.9. The format in some parts of
the table is not consistent, since variation of analytical method
and depth of detail necessary to demonstrate the safety aspects
of various components differs. The table is divided into the

B.Q—Lfo o 1 8 arts:«(dc &,t.w[«m&hcwl,z,ds Ns.ss%m(w

3 H(@.
3 -4 (bl
3-j-4fc)
3.9-4 /4
3.9-4 (e
3-94(%).

3.9-4(3)-

3-Hb.
3949
3-9¢(9-
3940%.
354V
394
594 ).
3940
3-9¢(8:
3 39
3940
3 945
3999.
3 34u.

Reactor Pressure Vessel and Shroud Support Assembly
Reactor Vessel Internals and Associated Equipment
Reactor Water Cleanup Heat Exchangers

Class 1 Main Steam Piping

Class 1 Recirculation Loop Piping

Not Used

Main Steam Relief Valves

Main Steam Isolation Valve

Recirculation Pump

Reactor Recirculation System Gate Valves
Class 3 Safety/Relief Valve Discharge Piping
Standby Liquid Contrcl Pump

Standby Liquid Control Tank

ECCS Pumps

RHR Heat Exchanger

RWCU Pump

RCIC Turbine

RCIC Pump

Fuel Storage Racks

High Pressure Coclant Iniection Pump

Not Used



3.95-4(V).
3-7-4w).
3#4ﬁ¢
3.9-4(%)
3947
3-9-¢{[ad.
35 {(ab)
3 94ac).
2.94(ad.
3 Iofae)
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TABLE 3.9-6 (Cont'd) ~Page—2—of—
Control Rod Drive Housing
Jet Pumps
Not Used

LPCI Coup.ing

Not Used

Control Rod Guide Tube

Incore Housing

Reactor Vessel Support Equipment; CRD Housing Suppor.
NOT USED

HPCI Turbine
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TABLE 3.9-6

LOAD COMBINATION AND ACCEPTANCE CRITERIA

FOR ASME CODE CL 1, 2 A , EQUIPMENT, AND SUPPORTS
DESIGN EVALUA/ION SERVICE
LOAD COMBINATION BASIS BASIS LEVEL

N + SRV(ALL) Upset Upset (B)

N + OBE Upset Upset (B)

N + OBE + SRV(ALL) Emergency Upset (B)

N + SSE + SRV(ALL) Faulted Faulted (D)*

N + SBA + SRV Emergency Emergency (C)*

N + SBA + SRV(ADS) Emergency Emergency (C)*

N + SBA/IBA + OBE + SRV(ADS) Faulted Faulted (D)*

N + SBA/IBA + SSE + SRV(ADS) Faulted Faulted (D)*

N + LOCA** + SSE Faulted Faulted (D)*

LOAD DEFINITION LEGEND

(N) * Normal loads (e.g., weight, pressure, temperature, etc.)

OBE Operational basis earthquake loads.

SSE Safe shutdown earthquake loads.

SRV Safety/relief valve discharge induced loads from two
adjacent valves (one valve actuated when adjacent valve is
cycling).

SRVALL The loads induced by actuation of all (14) safety/relief
valves which activate within milliseconds of each other
(e.g., turbine trip operational transient).

SRVADS The loads induced by the actuation of all (5) safety/relief

valves associated with Automatic Depressurization System
which actuate within milliseconds of each other during the
postulated small or intermediate size pipe rupture.
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LOCA

LOCA,

LOCAZ
LOCA

LOCA,
LOCA5
LOCA
LOCA,
SBA

IBA

LGS FSAR

TABLE 3.9-6
LOAD COMBINATION TABLE (CUNT'D)

The loss of coolant accident associated with the postulated
pipe rupture of large pipes (e.g., main steam, feedwater,
recirculation piping).

Pool swell drag/fallback loads on piping and components
located between the main vent discharge cutlet and the
suppression pool water upper surface.

Pool swell impact loads on piping and components located
above the suppression pool water upper surface.

Oscillating pressure induced loads on submerged piping and
components during condensation oscillations.

Building motion induced loads from chugging.

Building motion induced loads from main vent air clearing.
Vertical and horizontal loads on main vent piping.

Annulus pressurization loads.

The abnormal transients associated with a Small Break
Accident.

The abnormal transients associated with an Intermediate
Break Accident.

*A11 ASME Code Class 1, 2 and 3 piping that are required to function for
safe shutdown under the postulated events are designed to meet the
requirements described in NEDO-21985.

**The most limiting case of load combinations among LOCA, through LOCA,.
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' ?UESTION NO. 69

The suppression pool hydrodynamic loads must be reconciled and the
results documented when the load definition are finalized. Provide a
commitment to submit the results of this reconciliation.

RESPONSE

Many responses in this MEB-SER package address the LGS hydrodynamic
loads. Results of the New Loads Adequacy Evaluation (NLAE) will be
documented in the FSAR for NRC submittal upon program completion.

ROP: hmm/D02019*-89
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?UESTION NO. 70

.9.3.3.2, Page 3.9-76)

Are there any open discharge systems mounted on ASME Class 3 systems? If
so, has Regulatory Guide 1.67 been used in the design of these systems?

RESPONSE

In the Limerick design, there are no relief valve stations mounted on
ASME Class 3 systems that have open discharge systems with limited
discharge pipes. Therefore, Regulatory Guide 1.67 is not applicable.
Section 3.9.3.3.2 is revised to reflect this.
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to the suppression pool is established. This period includes
clearing the water slug from the end of the discharge piping
submerged in the suppression pool. Pressure waves traveling
through the discharge piping following the relatively rapid
opening of the MSRV cause the MSRV discharge piping to vibrate.
This in turn produces forces that act on the main steam piping.

The analysis of the relief valve discharge transient consists of
a stepwise time-history solution of the fluid flow equation, to
generate a time-history of the fluid properties at numerous
locations along the pipe. The {luid transient properties are
calculated based on the maximum set pressure specified in the
steam system specification, and the value of ASME flow rating
increased by a factor to account for the conservative method of
establishing the rating. Simultaneous discharge of all vaives is
assumed in the analysis, because simultaneous discharge is
considered to induce maximum stress in the piping. Reaction
loads on the pipe are determined at each location corresponding
to the position of an elbow. These loads are composed of
pressure-times-area, momentum change, and fluid friction terms.
Figure 3.9-3 shows a set of fluid property and pipe section load
transients typical of those produced by relief valve discharge.

The method of analysis applied to determine piping system

response to MSRV operation is time-history integration. The

forces are applied at locations on the piping system where the

fluid flow changes direction, thus causing momentary reactions.

The resulting loads on the MSRV, the main steam line, and the

discharge piping are combined with loads due to other effects, as

specified in Section 3.9.3.16. The code stress limits

corresponding to load combination classifications of normal,

upset, emergency, and faulted, are applied to the main steam

lines and MSRV discharge piping.

_ | . . MER-78

3.9.3.3.2 Design and Installation Details for Mounting of
Pressure Relief Devices in ASME Code Class 1,2,
and3 Svstems (Non-NSSS)

The design of the pressure relieving devices can be grouped into
two categories: open discharge and closed discharge.

a. Open Discharge
There are no open discharge pressure relieving devices
m on ASME Code Class 12and 3 systems.
' - - -
b. Close 1schar

A closed discharge system is characterized by piping
between the valve and a tank, or some other terminal
end. Under steady-state conditions, there are no net
unbalanced forces. The initial transient response and

3.9-76
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QUESTION NO. 71
(3.9.3.4.1, Page 3.9-77)

Paragraph NF-3132.3 requires that supports be evaluated for high cycle
fatigue. Provide assurances that this has been done.

RESPONSE

In the Limerick design, no supports are subject to high cycle fatigue.
Further justification is provided in response to Question No. 77.
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?UESTION NO. 72
‘ .9.3.4.1, Page 3.9-77)
Provide the allowables used for bolts for supports and piping.

RESPONSE
1. Component Support Bolting (NSSS)

(a) RWCU Pump

The support bolting of this pump which is not essential to
safety is designed for the effects of pipe load and SSE load to
the requirements of the ASME Code, Section III, Appendix XVII.
The stress limits of 0.41Sy for tension and 0.15Sy for shear
are used.

(b) RCIC/SLC Pumps and RCIC Turbine

The equipment-to-base plate bolting satisfies the following
design criteria:

For Normal and Upset conditions, 1.0S is used for primary

membrane and 1.55 for primary membrane plus ' ending, where S is

the allowable stress limit from the ASME Coc. Section III,

Appendix I, Table I-7.3. For Emergency and Faulted conditions,

stresses shall be less than 1.2 times the allowable limits for
' “Normal and Upset" given above.

(c) Flanged Connection Bolting

There are no flange-type connections in component supports.

2. Piging Supports and Pipe Mounted Equipment (Valves and Pump) Supports

The hanger type supports (including clamps) and their bolting are
designed in accordance with the requirements cf ANSI B31.7 Code.
The allowable stress limit for the bolting is aqual to or less than
the yield strength of the bolt material at temperature.

The above NSSS response is incorporated in the FSAR as Section 3.9.3.4.1.7.

3.  Component Support Bolting (Mon-NSSS)

The bolting used in pipe support components is designed to an
allowable stress equal to or less than the yield strength of the
bolt material at temperature.

RDP: hmm/D02019*-92
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QUESTION NO. 72 (CONT'D)

For flanged connections, the bolt allowables used in the piping are
those ASME Code Section III, 1979 Summer Addenda, Sections NB, NC
and ND for Class 1, 2 and 3 respectively.
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Meg-
%

dead weight,
(i.e., OBE and SSE),

~displacements, and
valve discharge,

Struts are desi in accordance with NF-
capable of rying the design load for all ope
conditiens.

3.9.3.4.1.2 RHR and Core Spray Pump Supports

The core spray and RHR pumps have been tested in the shop and are
tested as described in Section 3.9.3.2a. These tests provide the
adeguacy of the support structure for the pump assembly under
operating conditions. Furthermore, the stress calculation
summary provided in Section 3.9.3.1 defines the stress levels in
the critical support areas, namely, the pressure boundary parts
and the non-pressure boundary parts. The stress level margins
prove the adequacy of the equipment.

3.9.3.4.1.3 RCIC Turbine Supports

The RCIC turbine assembly 1s analyzed as described in Section
3.9.3.1%1a. The calculation summary defines the stress levels in
the critical support areas, namely, the stop valve yoke and the
pedestal dowel pins and bolts. The substantial stress level
margins prove the adequacy of the equipment.

3.9.3.4.1.4 Reactor Water Cleanup System Pump Supports

The pump pedestal bolts are analyzed as discussed in Section
3.9.3.1b. Loads from seismic dead weight, connecting pipes, and
temperature are considered.

3.9.3.4.1.5 HPCI Turbine Supports

The HPCI turbine assembly is analyzed as described in Section
3.9.3.%a. The calculation summary in Table 3.9-6{ac) defines the
stress levels in the critical support areas, namely, the stop
valve yoke and the pedestal dowel pins and bolts. The
substantial stress level margins prove the adequacy of the
equipment.

Meg-
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3.9.3.4.1.
(a)

(b)

(c)

3.9.3.4.1.

LGS FSAR

7.1 Component Support Bolting
RWCU Pump

The support bolting of this pump which is not essentizl to
safety is designed for the effects of pipe load and SSE load to
the requirements of the ASME Code, Section III, Appendix XVII.
The stress limits of 0.41Sy for tension and 0.15Sy for shear
are used.

RCIC/SLC Pumps and RCIC Turbine

The equipment-to-base plate bolting satisfies the following
design criteria:

For Normal and Upset conditions, 1.0S is used for primary
membrane and 1.55 for primary membrane plus bending, where S is
the allowable stress 1imit from the ASME Code Section III,
Appendix I, Table I-7.3. For Emergency and Faulted cenditions,
stresses shall be less than 1.2 times the allowable limits for
“Mormal and Upset" given above.

Flanged Connection Bolting
There are no flange-type connection in component supports.

7.2 Piping Supports and Pipe Mounted Equipment (Valves and
Pump) Supports

The hanger type supports (including clamps) and their bolting
are designed in accordance with the requirements of ANSI B31.7
Code. The allowable stress limit for the bolting is equal to
or less than the yield strength of the bolt material at
temperature.

3.9-79b (Insert)
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?UESTION NO. 73

Does the design criteria for component supports in Limerick systems
categorize the stresses produced by seismic anchor point motion of piping
and the thermal expansion of piping as primary or secondary? It is the
staff's position that for the design of component supports, the stresses
produced by seismic anchor point motion of piping and the thermal expan-
sion of piping should be categorized as primary stresses.

RESPONSE

For pipe supports, reactions produced by primary and secondary pipe loads
are categorized as primary. The primary and secondary loads are summed
and compared to the load rating to ensure the rating is not exceeded.
Since no distinction is made between primary and secondary loads, and
load rated components are designed to primary limits or qualified by
testing, the supports meet primary stress criteria for primary and
secondary loads combined.
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UESTION NO. 74
.9.3.3, Page 3.9-76,77)

Include a description of the computer program or calculational procedures
utilized in the analysis of pressure relief devices by time-history or
equivalent static solution, respectively. What dynamic load factor is
used in the equivalent static method?

RESPONSE

The analysis of pressure relief devices on seismic Category I systems is
performed using time history methods. Forcing functions in terms of
segment force time histories are generated using Bechtel computer programs
NEBO5 and NE452 (Sections 3.9.1.2.6.6 and 3.9.1.2.6.5, respectively).

Structural piping response to these generated forcing functions is

calculated by the time history method using Bechtel computer program

ME101. FSAR Section 3.9.1.2.6.1 is revised to include a detailed description
of the ME101 program.
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loads, maximum conservative moments and forces at the
upper and lower supports are calculated.

b. Stress Analysis of Supports (ED-8)

This program performs a full stress analysis of the
upper and lower supports of the RHR heat exchanger. The
stresses in the supports (both upper and lower) caused
by loads resulting from seismic and nozzle loads are
computed in the support load program (ED-6), and are
used as input values for this program. This program
computes the membrane stresses on the shell of the heat
exchanger by using Bijlaard's analysis, as well as the
net section stresses (shear, tensile, bearing) on the
lower sup- rt plate and upper lugs. It also computes
the stresses on the welds holding the supports to the
shell of the heat exchanger.

3.9.1.2.6 Seismic Category 1 Items Other than NSSS

A list of computer programs used in the non-NSSS system

components is provided in Table 3.9-3. This list consists of

computer programs developed and/or owned by Bechtel Power

Corporation (BPC), and of computer programs that are recognized

and widely used in industry. )

The Bechtel developed and/or owned computer programs are
documented, verified, and maintained by Bechtel, and meet the
requirements of 10 CFR, Part 50, Appendix B. A brief description
of each of these Bechtel programs is provided below.

3.9.1.2.6.1 ME101, Linear Elastic Analysis 14

e P P e A

ME101 is a finite element computer p;ogram*‘\__lz

am theory techniques. The input data format is =
esigned for pipe stress engineering, and the
English system nits is used. A thorough checkfﬁg of the
input has been coor ted in the program. In-addition,

modifications aimed at Eth{giizg an improved model are performed
automatically. //////y

The output may be used dxrectlyffor tping design, for
conformation to code, and other regu ory requirements. Two
piping codes, ASME BGPV*COde 1974 and B31.1 er 1973 addenda,
are incorporated inte the program to the extent _computing
flexibility factors, stress intensification factors,-and
stresses. M 1 may be used for static and seismic ahalysis of
piping systeéms. Static analysis considers one or more of the
followi thermal expansion, deadweight, uniformly distribuiri)y/ \

ram Description:

specificall

7 externally applied loads (forces, moments, displacements,
rotations). Seismic analysis is based on standard normal

— e [ 1/ SERT

3.9-18




LGS FSAR

ME10l is a finite-element computer program that performs linear elastic
analysis of piping systems using standard beam theory techniques. The
input data format is specifically designed for pipe stress engineering.
ME101 performs a thorough check of the input prior to analysis. In
addition, the program automatically modifies the geometry to improve the
finite-element model.

The output may be used directly for piping design, for conformation to

Code, and for other regulatory requirements. Two piping codes, ASME B&PV
Code, 1974, and ANSI B31i.1, Summer 1973 Addenda, are incorporated in

ME101 to the extent of computing flexibility factors, stress intensification
factors, and stresses.

ME101 performs static and dynamic load analysis of piping systems,
effective weight calculations, and ASME B&PV Code, Section III Class 2
and 3 and ANSI B31.1 Code stress checks.

Static analysis considers one or more of the following: thermal expansion,
dead weight, uniformly-distributed loads, and externally-applied forces,
moments, imposed displacements and rotations, individual force loads,
static seismic (uniform directional acceleration) loads, or seismic

anchor movement analysis.

Dynamic analysis is based on the standard normal superposition techniques.
The input excitation may be in the form of seismic response spectra or
time-dependent loading functions. In the single or multiple response
spectrum analysis, the user may request modal synthesis by square root of
the sum of the squares (SRSS) method or by NRC Regulatory Guide 1.92
closely spaced mode 10% (EQuation 4) method. ME101 can consider further
differential damping for large and small pipe according to NRC Regulatory
Guide 1.61. Various methods of eigenvalue solution are avaiiable.
Determinant search or subspace iteration considers all data points as
mass points. In the time-history analysis, the excitation may be in the
form of arbitrary nodal forces, support displacements, rotations, or
support accelerations that are not necessarily in phase.

ME101 checks stresses from design loads versus allowable stresses according
to ASME/ANSI Code equations. The user may request design load checks for
sustained loads, occassional loads, multimode thermal expansion and pipe
break, except for time-history load cases.

The ME101 restraint load summary report prints the support load results

from several load cases together in the same report, except for time-history
load cases.

3.9-18a (Insert)
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The general loading combinations capability for ME101l can combine the

results of several load cases tougether, according to certain algebraic
rules, to form a new load case. The new load case resulting from this
may be used in stress comparisons or restraint load summaries, except for
time-history load cases. ME101 has the capability of saving load case
results on a tape and using these results in late runs for stress checks,
restraint load summary reports, and general loading combinations, except
for time-history load cases.

For piping configurations with optional node numbering, ME10l generates
isometric plots. The user may obtain plots on ZETA or CALCOMP plotters
on a Tektronix 4014 graphics terminal, or on an RMS-600 printer/plotter.

ME101 uses out-of-core techniques for both static and response spectra
analysis and has no practical limitations to the number of equations or
band width. However, the use of very large systems may become prohibitive
due to cost of computation. The maximum number of mode shapes allowable
for response spectra analysis is currently 125.

This program considers the zero period acceleration effect in seismic
response analysis. It accepts coordinate and keyword data in English or
Metric units.

The current UNIVAC version, 31, of ME10l is being used for Limerick.

This piping program's development has begun in July 1975, and since then
it has been used on a number of other projects.

The ASME Benchmark Problem 1 demonstrates the solution for natural
frequencies of a three-dimensional structure, as described in Reference
3.9.4.

Natural frequencies, in hertz, from ME101l and Reference 3.9-4, are as
follows:

Mode Reference 3.9-4 ME101
1 110 112
2 117 116
3 134 138

A total of 26 test problems were used for the verification of the ME101
results. These verification problems have been compared against one of
the following:

a. ME632, Computer Program, "Seismic Analysis of Piping Systems", VERB
MODB, 1976, Bechtel International Corporation, San Francisco, CA.

3.9-18b (Insert)
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“"Pressure Vessel and Piping 1972 Computer Programs Verification",
The American Society of Mechanical Engineers.
Hand Calculations
EDS Superpipe, EDS Nuclear, San Francisco, CA.

NUPIPE-IIM, Nuclear Services Corporation Piping Analysis Program,
Campbell, CA.

TPIPE, A Computer Program for Analysis of Piping Systems, PMB
Systems Engineering, San Francisco, CA.

ADINA, A Computer Program, Massachusetts Institute of Technology,
Boston, MA.

MSC/NASTRAN Program, McNeal Schwendler Corporation, Los Angeles, CA.
EASE2 Program, Engineering/Analysis Corporation, San Francisco, CA.

ANSYS, Swanson Analysis System, Inc., 1975, Elizabeth, PA.

The J1 version of ME101l also includes seven NRC benchmarked problems, as
referenced in NUREG/CR-1677, dated August 1980.

3.9-18c (Insert)
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L S ———

ode technigues, and uses response spectrum data. Two methods of
\genvalue solution are available. Determinant Search or
Subgpace Iteration considers all data points as mass poin
Kinexatic Reduction and Householder QR considers masses
specilied data points, and in designated directions.
Differdptial seismic anchor movement analyses and effective
weight lculation of restraints and anchors are

ME101 genehates isometric plots of the piping
optional node numbering. The plots are obtaj
or CALCOMP 10%6 plotter.

nfiguration, with
ed by either a ZETA

The program uses\out-of-core solution tethniques for both static
and dynamic analysjis, and has no pracgical limitations to the
number of equations\or to the band dth. However, very large
systems may become pxohibitive due/to cost of computation. The
maximum number of modw shapes al)Owable is currently 125.

Program Version and Computer: / The current UNIVAC version (C3) of
ME101 is being used by BP

Extent of Application: Z'0! is a piping program developed by
BPC. 1ts development befan July 1975, and is being
continuously supported/by BPC.\ It has been used by various BPC
projects.

The ASME Benchmark\ Problem No. 1 demonstrates the
ral frequencies of\a three dimensional str.~ture
Ref 3.9-4.

Test Problems:
solution for na
as described 1

The followi
Ref 3.9-4.

table lists the natural equencies from ME101 and

Natural Freguency Comparison Hz

o Mode No. Ref 3.9-4 101
1 110 112
2 117 116
3 134 138

3.9.1.2.6.2 ME632, Piping System Analysis

Program Description: ME632 performs stress analyses of
3-dimensional piping systems. The effects of thermal expansion,
uniform load of the pipe, pipe contents and insulation,
concentrated loads, movements of the piping system supports, and
other external loads, such as wind and snow, may ‘be considered.
The input data format is specifically designed for pipe stress
engineering, and the English system of units is used. A thorough
checking of the input has been coordinated in the program.

3.9-19
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UESTION NO. 75
.9.3.4, Page 3.9-77)

Provide a graphic summary of your interpratation of Subtection NF boundaries.

RESPONSE

Section 3.9.3.4.2 is revicad and Figure: 2.9-9 and 3.9-1( are added to
show the jurisdictional boundaries fcr the pipe supports.

See the response to Question No. 81 fer the =ffec ed text revision.
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%UESTION NO. 76
Provide the bases for the allowable buckling loads including the buckling

allovable stress 1imit under faulted conditions for all NSSS and BOP ASME
Class 1 component supports including the reactor vessel support skirt.

RESPONSE
NSSS

The hanger type component supports are required by the suspension design
specification to be designed in accordance with the rules of the ANSI
B31.7 Code. Hangers are not subject to buckling.

Per design specification, the permissible compressive load on the reactor
vessel support skirt cylinder (modeled as plate and shell type component
support) is limited to 90 percent of the load which produces yield
stress, divided by the safety factor for the condition being evaluated.
The effects of fabrication and operational eccentricity is included. The
safety factor for faulted conditions is 1.125.

An analysis of reactor pressure vessel support skirt buckling for faulted
conditions shows that the support skirt has the capability to meet ASME
Code Section III, Paragraph F-1370(c) faulted condition 1imi.5 of 0.67
times the critical buckling strength of the support at temperature. The
fauited condition analyzed included the compressive loads due to the
design bases maximum earthquake, the overturning moments and shears due
to the jet reaction load resulting from a severed pipe, and the compressive
effects on the support skirt due to the thermal and pressure expansion of
the reactor vessel. The expected maximum earthquake loads for the
Limerick reactor vessel support skirts are less than 50% of the maximum
design bases loads used in the buckling analysis described; therefore,
the expected faulted loads are well below the critical buckling limits of
Paragraph F-1370(c) for this reactor vessel support skirt. The expected
earthquake loads for this reactor are determined using the seismic
dynamic analysis methods described in Section 3.7.

In accordance with this response, piping supports are addressed in the
revised Section 3.9.3.4.1.1. The RPV support skirt is addressed in the
added Section 3.5.3.4.1.6.

ROP: hmm/D02619*-101
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QUESTION NO. 76 (CONT'D)
BOP (Non-NSSS)

For BOP Class 1 component supports, the allowable stress is based on the
AISC criteria for_i%ratios of 100 and below. Two-thirds of critical
buckling is used for ratios above 100 with critical buckling calculated
by the Euler equation.

The requested information for BOP, ASME Class 1, 2 and 3 component
supports is provided in Table 3.9-21.

RDP: hmm/D02019*-102
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resulting stresses are determired by using either a
time-history computer solution, or a conservative
equivalent static solution. In calculating initial
transient forces, pressure and momentum terms are
included. Wwater slug effects are also considered.

Time-history dynamic analysis is performed for the
discharge piping and its supports. The effect of the
lcading on the header is also considered. The design
load combinations for a given transient are shown in
Table 3.9-11, and the design criteria and stress limits
are shown in Tables 3.9-12 and 3.9-16.

3.9.3.4 Component Supports
3.9.3.4.1 Supports furnished with the NSSS.

3.9.3.4 1.1 Piping

Q.
-B&p&aq_sdisg¥£:'are designed in accordance with/Subsection-NE-of
ASHE—Sert s : e Seind Cadond .

’

. In general, the load
combinations for the vacrious operating conditions correspond to
those used to design the supported pipe. Design transient cyclic
data are not applicable togpiping—s as no fatiguve
evaluation is necessary to|meg he code requirements.

component—supports—are—as—fotiowsT

a—Componeat—Supporets-
All are designed, fabricated, and

assembled so that they cannot become disengaged by the

movement of the supported pipe or equipment after they s

«hevg—beenjinstalled.

The design load on hangers is the load caused by dead
weight. The hangers are calibrated to ensure that they
support the design load at both their hot and cold load
settings. Hangers provide a specified down travel and
up travel in excess of the specified thermal movement.

3.9-77 Rev. 3, 03/82




e design load on snubbers includes those loads capy€ed
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b\ seismic forces (OBE and SSE), system anchor \

movements, and reaction forces caused by relief yalve
discharge, turbine stop valve closure, etc.

The snibbers are designed in accordance with/NF-3000 to
be capahle of carrying the design load for All operating
conditioNs. They are designed to be able/to carry the
load undek normal, upset, emergency, and/faulted loading
conditions

The snubbers\are also tested dynamically, to ensure that
they can perfdrm as required, in t foliowing manner:

¥ The snubben\ is subjected to ither a force or
displacement\ that varies symilar to the sine wave.

P The frequency \Hz) of t input motion or force is
verified at sma\l increments within the specified
range.

3. The resulting relative displacements and

corresponding loadf wcross the working components,
including end attAchmipnts, are recorded.

4. The test is conducted with the snubber at various
temperatures.

5. The peak load in both tensidp and compression is
equal to oy higher than the ted load.

6. The durayion of the test at each frequency is
specifigd.

The spubber is tested dynamically ab a frequency
with a rspecified frequency range, d at a
minimum specified temperature for the aulted lcad.
Test duration is specified. Snubbers akxe tested

fof various abnormal environmental condiljons.

Opon completion of the above abnormal envirgnmental
transient test, the snubber is tested dynamikally
at a frequency within a specified frequency rapnge.
The snubber must operate normally during the
dynamic test.

Wm%m‘th.

3.9-78
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b.  Snubbers

Snubbers are not supplied by GE, however, required load capacity and
snubber location for NSSS piping systems are determined by GE as a part
of the NSSS piping system design and analysis scope.

1. Required Load Capacity and Snubber Location

The entire piping system, including valves and the suspension system

between anchor points, is mathematically modeled for complete
structural analysis. In the mathematical model, the snubbers are
modeled as springs with a given stiffness depending on the snubber

size. T analysis determines the forces and moments acting on each

component and the forces acting on the snubbers due to all dynamic

loading conditions defined in the piping design specification. The

design load on snubbers includes those loads caused by seismic
forces (OBE and SSE), system anchor movements, and reaction forces
caused by relief valve discharge, turbine stop vaive closure, and
other hydrodynamic forces (SRV, LOCA, AP).

The snubber location and loading direction are first decided by

estimation so that the stresses in the piping system have acceptable
values. The snubber locations and direction are refined by performing

the computer analysis on the piping system as described above.

The spring constant required by the suspension design specification

for a given load capacity snubber is compared against the spring
constant used in the piping system model. If the spring constants
are not in agreement, they are brought into agreement, and the
system analysis is redone to confirm the snubber loads.

If the stiffness of the backup structure for the snubber is not
large compared to that of the snubbers, the reduced effective
snubber stiffness (spring constant) is used in the analysis to
account for backup structure flexibility.

2.  Snubber Design Specification

See Subsection 3.9.3.4.2.2.2.

3.9-78a (Insert)
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d. uts

The d;;T§n~ oad on struts includes those loads caused &y MER-
dead weight, mal expansion, primary seismic es,
(i.e., OBE and SS stem anchor displacements, and %
reaction forces caused elief valve discharge,

~f7/ turbine stop valve closure,

Struts are designed in accordance w
capable of tarrying the design load for

conditions.
_——
3.9.3.4.1.2 RHR and Core Spray Pump Supports

F-3000 to be
operating

The core spray and RHR pumps have been tested in the shop and are
tested as described in Section 3.9.3.2a. These tests provide the
adeguacy of the support structure for the pump assembly under
operating conditions. Furthermore, the stress calculation
summary provided in Section 3.9.3.1 defines tne stress levels in
the critical support areas, namely, the pressure boundary parts
and the non-pressure boundary parts. The stress level margins
prove the adequacy of the equipment.

3.9.3.4.1.3 RCIC Turbine Supports

The RCIC turbine assembly 1s analyzed as described in Section
3.9.3.1a. The calculation summary defines the stress levels in
the critical support areas, namely, the stop valve yoks and the
pedestal dowel pins and bolts. The substantial stress level
margins prove the adequacy of the equipment.

3.9.3.4.17.4 Reactor Water Cleanup System Pump Supports

The pump pedestal bolts are analyzed as discussed in Section
3.9.3.1b. Loads from seismic dead weight, connecting pipes, and
temperature are considered.

3.9.3.4.1.5 HPCI Turbine Supports

The HPCI turbine assembly is analyzed as described in Section
3.9.3.1%a. The calculation summary in Table 3.9-6{ac) defines the
stress levels in the critical support areas, namely, the stop
valve yoke and the pedestal dowel pins and bolts. The
substantial stress level margins prove the adequacy of the
equipment.

mEeB- 76
39.3.4.1. ¢ @W Aﬂuc %nJ Supper Skivt

— [ NSERT
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3.9.3.4.1.6 Reactor Pressure Vessel Support Skirt

The permissible compressive load on the reactor vessel support skirt
cylinder (modeled as plate and shell type component support) is limited
by the design specification to 90 percent of the load which produces
yield stress, divided by the safety factor for the condition being
evaluated. The effects of fabrication and operational eccentricity is
included. The safety factor for faulted conditions is 1.125.

An analysis of reactor pressure vessel support skirt buckling for faulted
conditions shows that the support skirt has the capability to meet ASME
Code Section III, Paragraph F-1370(c) faulted condition limits of 0.67
times the critical buckling strength of the support at temperature. The
faulted condition analyzed included the compressive loads due to the
design basis maximum earthquake, the overturning moments and shears due

to the jet reaction load resulting from a severed pipe, and the compressive
effects on the support skirt due to the thermal and pressure expansion of
the reactor vessel.

Subsequently, based on currently defined faulted condition loads, the
maximum compressive stress in the support skirt including axial* and
bending** loads is less than the faulted condition allowable of Appendix F
(Paragraph F-1325) determined by the methods of NB 3133.6 of the ASME
Code.

The loading criteria, stress criteria, calculated and allowable stresses
are summarized in Table 3.9-6(a).

*Axial loads include weight, fuel interaction, seismic SSE and the
maximum of condensation oscillation, chugging and vent clearing due
to a loss of coolant accident (LOCA).

**Bending loads include seismic SSE and jet reaction, jet impingement
and annulus pressurization due to a loss of coolant accident (LOCA).

3.9-79a (Insert)
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%UESTION NO. 77
.9.3.4.1c, Page 3.9-78,80)

(1)

(2)

Have you considered fatigue strength of snubbers used as shock and
vibration arrestors or as dual purpose snubbers?

Describe measures taken to ensure that thermal owth does not
exceed snubber lock-up velocity.

RESPONSE

(1)

(2)

Snubbers for Limerick are used to arrest shock due to seismic and
other dynamic transient events. Under such applications, the
snubbers will be subjected to a limited number of load cycles.

Snubbers are not designed for vibration control. Therefore, no
fatigue evaluation has been performed.

Steady state vibration conditions will be identified during the
preoperational test program. Snubbers have not been used to control
steady-state vibration. If the snubbers are used to correct such
conditions, they will be evaluated for acceptability under those
conditions.

Additionally, the snubber inservice inspection program assures that
any potential malfunction due to fatigue-type failure vill be
detected.

A1l Limerick snubbers are acceleration sensitive, mechanical snubbers.
Based on experience from other plants, the acceleration threshold of
these snubbers has been shown to be above the thermal growth rate of
the piping systems.

RDP: hmm/D02019*-105
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Describe how snubber support structures flexibility has been accounted
for. How has end clearance and lost motion been considered?

RESPONSE

1he methodology utilized for the stress analysis of seismic Category I,
2%" and larger piping systems is as follows:

1. For systems designed to seismic and hydrodynamic loads, the flexibility
of the pipe supports are considered in the piping stress analysis.
A stiffness tolerance criteria is used to facilitate support design
and installation.

2. For systems designed to seismic loads, only the supports are considered
as rigid members in the piping stress analysis model and are designed
such that their fundamental frequencies in the direction of the
applied load is within the rigid range of the seismic response
spectra.

End clearance and lost motion are limited by specification to a value of
0.04" (see Section 3.9.3.4.2.1). End clearance and lost motion are not
considered in the piping stress analysis. Instead, a linear average
snubber stiffness is used in combination with that of the snubber support
structure. Section 3.9.3.4.2 is revised to include this information.

See the response to Question No. 81 for text changes.
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%UESTION NO. 79
.9.3.4.1.C, Pages 3.9-78,80)
Provide the information to be included in snubber Design Specifications.

RESPONSE

Section 3.9.3.4.2 is revised to include the snubber design specifications
information. See response to Question No. 81 for text changes.

RDP: hmm/D02019*~107
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UESTION NO. 80
gﬂ‘a_r_ﬁ( 9.3.4.1.c, Page 3.9-78,80)

Provide assurance that snubbers will be verified for proper installation
and operability (not locked up) prior to preoperational testing.

RESPONSE

Pre-installation, installation and post-installation inspections of
srnubbers will be performed before a pre-operational test. Additional
inspections are required if more than six months have elapsed between the
last inspection and initial system heat-up. Section 3.9.3.4.2 is modified
to include this pre-operational requirements for snubbers. The revised
Section 3.9.3.4.2 is included in Question No. 81 response.

The mechanical snubber examination is described as follows:
OBJECTIVE

The objective is to verify adequate pre-service examination to mechanical
snubbers on all safety related systems.

PRE-REQUISITES

A1l pre-installation, installation, and post-installation inspections
have been performed on mechanical snubbers by designated inspection
organizations.

METHOD

Verify through document review that all inspection activities have been
completed, verified, and signed. Reviews will be made by systems and
additional visual inspections will be made if vriginal inspections are
performed more than 6 months prior to initial heatup of the system.

ACCEPTANCE CRITERIA

(1) There are no visible signs of damage or impaired operability as a
result of storage, handling, or installation.

(2) Location, orientation, position setting, and configuration are
according to design drawings and specifications.

(3) Snubbers are not seized, frozen, or jammed.

(4) Adequate swing clearance is provided to allow snubber movement.

RDP: hmm/D02019*-108
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QUESTION NO. 80 (CONT'D)

‘ (5) Structural connections such as pins, fasteners, and other connecting
hardware such as lock nuts, tabs, wire, cotter pins are installed
correctly.

If inspection for items 1 and 4 are performed more than 6 months prier to
initial system heatup, reverify and document.

ROP: hmm/D02019*-109
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?UESTION NO. 81
‘ ..... c, Pages 3.9-78,80)

Provide a list of all systems utilizing snubbers in the FSAR.
This Tist should include:

1) number of snubbers utilized

2) type of each snubber

3) whether the snubber is constructed to Subsection NF

4) whether the snubber is used as a shock, vibration, or dual purpose
snubber

5) for snubbers identified in (4) above, whether the snubber and
component were evaluated for fatigue strength.

RESPONSE

See response to Question No. 75 for Item 3 and response to Question
No. 77 for Items 4 and 5.

Section 3.9.3.4.2 is revised to address the snubber design, analysis and

tests. Table 3.9-17 is added to include the following information
pertaining to the snubber design:

. (a) System ID,
(b) Snubber Type,
(c) Fabricator, and
(d) Rated Load Range

Note that the revision to Section 3.9.3.4.2 also includes the revision as
results of Question Nos. 75, 78, 79 and 80.

RDP: hmm/D02019*-110
3/25/83



LGS FSAR

3.9.3.4.2 Supports Not Furnished with the NSSS

—

omponent supports consist of spring hangers, rigid hangers,

straints and shock suppressors. Spring hangers are designe
fol component gravity loads in cold and in hot conditions

pip system. Rigid hangers and restraints are design for
loaas e to gravity, thermal expansion, seismic, and <cther
dynamic ‘eyents associated with upset, emergency, a faulted

ions. Shock suppressors are designe for seismic and
other dynami evengs'associated with upset, e gency, and

faulted plant

sted for sinusoidal
, the relative displacement
At least tweo

The shock suppresso
forcing function, and
across the suppressor ve
suppressors of each size a
temperature and elevated tem ature for sinusoidal forcing
function. Experimental or ical data are obtained on
suppressor cyclic life rsus appNed cyclic force, at up to 50%
of the normal rated ad, at frequensjes of 3 Hz, 15 Hz, and 33
Hz. Functioning the shock suppress under 300¢F temperature
for a short duration under rated load is emonstrated.

The design 1oading combinations for ASME Co Class 1, 2, and 3
supports, categorized with respect t lant operating
ons identified as normal, upset, emergency, aulted,
given in Table 3.9-21. This table also provides the s

mits for each plant operating condition.

R —

R e e e e O

3.9.4 CONTROL ROD DRIVE SYSTEM

The discussion in this Section incC

ludes the CRD mechanism (CRDM),

the hydraulic control unit (HCU),
and the scram discharge volume, a

the condensate supply system,
nd extends to the coupling

interface with the control rods.

3.9.4.1 Descriptive Information on CRD System

Descriptive information ori the CRD system is contained in
Section 4.6.

3.9.4.2 Applicable CRD System Design Specifications

The CRD system is designed to meet the functional design criteria
as outlined in section 4.6, and consists of the following:

a. Locking piston CRD
b. HCU
€. Hydraulic power supply (pumps )

Rev. 3, 03/82 3.9-80
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3.9.3.4.2.1 Design Basis

Subsection NF of the ASME Code, Section III is used for the design of the
CRD piping supports and TIP piping supports. For the remainder of the
non-NSSS portion of the Limerick design, Subsection NF is not used. The
codes used instead are ANSI B31.7 for nuclear class piping and ANSI B31.1
for non-nuclear class piping. For a graphical definition of jurisdictional
boundaries between pipe supports and supporting structures, refer to
Figures 3.9-9 and 3.9-10.

The design loading combinations for supports for ASME Code Class 1, 2 and

3 components, categorized with respect to plant operating conditions
identified as normai, upset, emergency, and faulted are given in Table
3.9-21. This table also provides the stress limits for each plant

operating condition. The loads imposed on the ASME Class 1, 2 and 3

active valves and pumps are limited to valves below the code allowable

loads to ensure operability of the active components by the design of the
supports. The supports are designed to remain elastic under the maximum
loads. The minor local deformations associated with the elastic deformation
of the support will not impair operability of the active components.

3.9.2.4.2.2 Snubbers

Snubbers are used in seismic Category I systems. Both inside and outside
containment snubbers are the mechanical type. The load ratings of the
mechanical snubbers are appropriate for the design conditions and load
combinations. A summary of the snubber design is provided in Table
3.9-17.

3.9.3.4.2.2.1 Analytical Methods

The methodology utilizied for the stress analysis of seismic Category I,
2%" and larger piping systems is as follows:

a. For systems designed to seismic and hvdrodynamic loads, the flexibility
of the pipe supports are considered in the piping stress analysis.
A stiffness tolerance criteria is used to facilitate support design
and installation.

b. For systems designed to seismic loads, only the supports are considered
as rigid members in the piping stress analysis model and are designed
such that their fundamental frequencies in the direction of the
applied load is within the rigid range of the seismic response
spectra.

3.9-80a (Insert)
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5.5.3.4.2.2.2 Snubber Design Specification

The purchase specification of shock suppressors (snubbers) covers the
following criteria for supplier's performance qualification tests and

load
(a)

(b)

(c)

(d)

tests. Only mechanical snubbers are specified for LGS.

The friction resistence of the suppressor to normal pipe movement
shall be a maximum of 1 percent of the rated load of the unit or 5
1b., whichever is greater.

The suppressor shall limit the acceleration of the pipe to a maximum
of 0.02g when subjected to any load up to the normal rated load.

The total lost movement at the suppressor shall not exceed +.040
inches due to any applied dynamic cycle load from 3 to 33 cps up to
the rated load at the unit.

The suppressor shall be designed for an exposure to a temperature of
40°F prior to initial sta~tup and 200°F during continuous operations
and to a radiation dose of 6.4 x 107 rads during the life of the
plant. Functioning of the schock suppressor under 340°F temperature
for a short duration under rated load shall be demonstrated.

3.9.3.4.2.2.3 Snubber Performance Test

Production Test: This type of test is required to be performed on each

unit.
‘a)

(b)

(c)

(d)

Check unit to confirm that it operates freely over the total stroke.

Measure and record the force required to initiate motion over the
stroke in tension and compression.

On units which allow movement after the initial suppression of load,
determine that the maximum acceleration level is not exceeded. This
requirement must be met in both tension and compression at room
temperature.

Measure and record lost motion of the snubber mechanism.

3.9-80b (Insert)
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Qualification Tests: These types of tests are to be performed on randomly
selected production models. These tests are used to demonstrate the
required load performance (load rating) and specified displacement when
subjected to dynamic load cycling. Also included in these tests are low
temperature, high tempe-ature, humidity, radiation and faulted load
conditions.

3.9.3.4.2.3 Struts

The design load on struts includes those loads caused by dead weight,
thermal expansion, primary dynamic forces, (i.e., OBE and SSE), system
anchor displacements, and reaction forces caused by relief valve discharge,
turbine stop valve closure, etc.

3.9-80c (Insert)
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3.9-6(ae)
3.9-7

3.9-8

3.9‘9
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3.9-11

309"12
3.9-13
309"1‘

3.9-15

309-16

3.9'17
3.9"18

3.9-19

3 .9-20

309"21

3.9-22

LGS FSAR
CHAPTER 3

DESIGN OF STRUCTURES, COMPONENTS, EQUIPMENT
AND SYSTEMS

TABLES (Cont'd;
Title
HPCI Turbine Design Calculations

Non-NSSS Piping Systems Power Ascension
Testing

ASME Code Class 1, 2, 3 vValves to be
Inservice Tested

Seismic Analysis for Non-NSSS Mechanical
Equipment

NSSS Comparison with Regulatory Guide 1.48

Design Loading Combinations for ASME Code
Class 1, 2, and 3 Components

Design Criteria for ASME Code Class 1 Piping
Design Criteria fc: ASME Code Class 1 Valves

Design Criteria for Non-NSSS ASME Code Class
2 and 3 Vessels Designed to NC-3300 and ND-3300

Design Criteria for ASME Code Class 2 Vessels
Designed to Alternate Rules of NC-3200

Design Criteria for ASME Code Class 2 and 3
Piping

/@ SeisHIC CATROORY L S YSTEW s NUBBER DESIGN (NFofom A‘rmf

Design Criteria for ASME Code Class 2

and 3 Valves

Seismic Category I Active Pumps and Valves
(GE Scope of Supply)

Valve Qualification Test Range (ﬁon—NSSS
Scope of Supply)

Design Loading Combinations for Supports
for ASME Code Class 1, 2 and 3 Components

Patigue Limit (For Safeiy Class Reactor
Internal Structures only)
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SEISMIC CATEGORY I SYSTEM SNUBBER DESIGN INFORMATION

LGS FSAR

TABLE 3.9-17

RATED LOAD RANGE

SYSTEM* TYPE OF (PACIFIC SCIENTIFIC
1D SNUBBER FABRICATOR MODEL NO.)
Main Steam Mechanical Pacific PSA-% PSA-100
Scientific

Feedwater Mechanical Pacific PSA-3 PSA-35
Scientific

Standby Liquid Mechanical Pacific PSA-% PSA-%

Control Scientific

RHR Mechanical Pacific PSA-% PSA-100
Scier “fic

Core Spray Mechanical Pacific PSA-1 PSA-35
Scientific

HPCI Mechanical Pacific PSA-3 PSA-100
Scientific

RCIC Mechanical Pacific PSA-1 PSA-10
Scientific

Fuel Pool Cooling Mechanical Pacific PSA-% PSA-10
Scientific

Reactor Water Mechanical Pacific PSA-% PSA-35

Cleanup Scientific

RHR Service Water Mechanical Pacific PSA-1 PSA-35
Scientific

Diesel Generator Mechanical Pacific PSA-1 PSA-3

System Scientific

Cortainment Mechanical Pacific PSA-1 PSA-1

Instrumentation Scientific

*The number of snubbers used in each system is indicated in the Plant Technical

Specification.
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?UESTION NO. 82
.9.3.4.6, Page 3.9-80)
Have BOP supports been designed to Subsection NF?

RESPONSE

The BOP supports are not designed to Subsection NF. For the pipe support
design, the ANSI B31.7 Code is used for nuclear Class 1, 2 and 3 piping;
and the ANSI B31.1 Code is used for non-nuclear piping.

The stress allowable values used in the design of pipe supports are
within the limits provided in Section III, Subsection NF of the ASME
Code.

ROP: hmm/D02019*-116
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%UESTION NO. 83
able 3.9-6)

Provide a table summarizing service limits for ASME Code Class 1, 2, 3
and CS components and their supports including piping.

RESPONSE

See response to Question No. 68 and the attached revision to Table 3.9-6,
load combination and acceptance criteria for ASME Code Class 1, 2, and 3,
NSSS piping and equipment \nclud1ng core support components. For BOP
ASME Code Class 1, 2 and 3 piping and supports, see Table 3.9-21 and the
revised Tabie 3.9-16. In addition, the primary stress limits will be
added to Tables 3.9-12 and 3.9-16.
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TABLE 3.9-16

" LGS FSAR

DESIGN CRITERIA FOR ASME CODE CLASS 2 AND 3 PIPING

COXDITION

Design, normal, upset,

- and emergency

Faulted

(1) As specified by ASME Code Section 111, 1971 through Winter 1972
Addenda £xCepy THE Fowowing:,

NUULERE CLASS 2 AND S FLANGES ARE RANALYEZED IN M ELDIALE

STRESS LIMITS(1)

The piping shall conforr to
the requirements of Section
117, paragraphs NC-3600 znd
ND-3600. s

J
The piping shall conform to
requirements of ASME Code
Case 1606.

WITH ASNE CODE SEcmon ITL 197) EDINON THEOUGH 1D 79 mEB-

SUMMER. ADDEARDS. .
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LGS MEB-SER

%JESTION NO. 84
.9.4.2, Page 3.9-81)

Verify that CRD components forming part of the reactor coolant pressure
boundary are treated as Class 1.

RESPONSE

The CRD components forming part of the reactor coolant precsure boundary
are classified as an appurtenance, Class 1 and these components are
constructed in accordance with the ASME Code, Section NB.

Accordingly, Table 3.2-1 is revised.
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LGOS PESION CRITERIA SUMMARY

SOURCE
or
rsae suePLY
SISTEN/CONPORENT (%0 ;mcIoNE (1P
I a8
A. Reactos Jystae .5
1. Seactor vessel ax
2. feactor wvessel support shirt ar
3. BReactor vessel appurtenances, 4] §
pressure retaining portione
8, Cap (control rod drive) housing on
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S. fBeactor internal structures, L)
enginsered safety features
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other
7. Control rods ar
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9. Power range destector hardware (]
19. Puel assemblos an
5 Pwcisac Bolles_Jystes ..
1. Vessels, level instrumentation (1]
condens ing chambers
3. Vessels, alr accumulators 1 4
3. riping, relief valve dlacharge
8. Piping and valves, reactor coolant awr
pressure boundary (RCPR)
S. Pipe supports, ’
maln steam
6. Mechanical compomnents, instrumentation as
with safety function
7. Rlectrical sodules, with safety an
tunct lon
8. Quenchers and quencher supports .
C. QAR _Brdcaulic 3ystes we
1. Control rod drives ar
2. Mydraulic control wnit inclading (5 §

scram sccumulators

¢ gefer to Notes at the end of this table.
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LGS MEB-SER

?gESTION NO. 85

Describe those short-term and long-term actions being taken to preclude
the occurrence of cracking in jet pump hold down bears as described in If
Bulletin 80-07.

RESPONSE

Philadelphia Electric Company will reduce the preload on the oeams f+on
30 to 25 kips in accordance with General Electric recommerdations. This
increases the expected life of the beams to 19-40 years. In-service
inspection of the jet pump hold down beam will be performed to dete:t
cracking. Inspection freauencies will be based on a lead plant experience
and GE testing, and will be such that any crack initiation will be
detected prior to beam failure.

Accordingly, Section 3.9.5.1.1.8 is revised.
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39.5.1.1% \

i ‘nc nozzle entry section is connected to the riser by a

metal-to-metal, sphcrtcal-te—conica! seal joint. Firm contact is
maintained by a holddown clamp. The throat section is supported
laterally by a bracket attached to the riser. There is a

siip-fit joint between the throat and diffuser. The diffuser is
a gradual conical section, changing to a gtraight cylindrical mgg—pg
section at the lower end.

3.9.5.1.1. Steam Dryers

The steam dryer assembly is not a core support structure. It is
discussed here to describe coolant flow paths in the vessel. The
stear dryers remove moistur > from the wet steam leaving the steam
separators. The extracted aoisture flows down the dryer vanes to
the collecting troughs, then flows through tubes and into the
downcomer annulus. A skirt extends from the bottom of the dryer
vane housing to the steam separator standpipe, below the water
level. This skirt forms a seal between the vet steam plenum and
the dry steam flowing from the top of the dryers to the steam
outlet nozzles.

The steam dryer and shroud head are positioned in the vessel
during installation with the aid of vertical guide rods. The
dryer assembly rests on steam dryer support brackets attached to
the reactor vessel wall. Upward movement of the dryer assembly,
<hich may occur under accident conditions, is restricted by steam
dryer hold-down brackets attached to the reactor vessel top head.

3.9.5.1.1.10 Feedwater Spargers

These components are not core support structures. They are
discussed here to describe flow paths in the vessel. The
feedwater spargers are stainless steel headers located in the
mixing plenum above the downcomer annulus. A separate sparger is
fitted to each feedvater nozzle, and is shaped to conform to the
curvature of the vessel wall. Sparger end brackets are pinned to
vessel brackets to support the spargers. Feedwater flow enters
the center of the spargers, and is discharged radially inward,
mixing the cooler feedwater with the downcomer flow from the
steam separators and steam dryer, defore it contacts the vessel
wall. The feeiwater also serves to condense the steam in the
region above the downcomer annulus, and to subcool the water
flowing to the jet pumps and recirculation pumps.

3.9.5.1.1.11 Core Spray Lines
This component is not a core support structure. It is discussed
here because the core spray lines are the means for directing

flow to the core spray nozzles, which distribute coolant during
accident conditions.

3.9-86
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INSERT FOR SECTION 3.9.5.1.1.8

Philadelphia Electric Company will reduce the preload on the beams from

30 to 25 kips in accordance with General Electric recommendations. This
increases the expected iife of the beams to 19-40 years. In-service
inspection of the jet pump hold down beam will be performad to detect
cracking. Inspection frequencies will be based on a lead plant experience
and GE testing, and will be such that any crack initiation will be
detected prior to beam failure.

3.9-86a (Insert)
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?UESTION NO. 86

Verify that the design and analysis of your reactor internals is equivalent
to Subsection NG.

RESPONSE

Limerick reactor internals were designed and procured prior to the
issuance of Subsection NG of the ASME Code, Section III. However, an
earlier draft of ASME Code was used as a guide in the design of the
reactor internals. These criteria are presented in Section 3.9.5.3 and
were used in-lieu of Subsection NG. Subsequent to the issuance of
Subsection NG, comparisons were made to assure that the pre-NG design
meets the equivalent level of safety as presented by Subsection NG.

See response to Question No. 5.
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UESTION NO. 87
.9.6.1, Page 3.9-95)

Pumps and valves that are not to be inservice tested and are safety-related

Code Class 1, 2, or 3 must be specifically identified in a request for
relief containing the following information:

a. Identify component for which relief is requested:
(1) Name and number as given in FSAR
(2) Function
(3) ASME Section III Code Class

(4) For valve testing, also specify the ASME Section XI valve
category as defined in IWV-2000.

b. Specifically identify the ASME Code requirement that has been
determined to be impractical for each component.

c. Provide information to support the determination that the requirement

in item (b) is impractical; i.e., state and explain the basis for
requesting relief.

d. Specify the inservice testing that will be performed in lieu of the
ASME Code Section XI requirements.

e. Provide an explanation as to why the proposed inservice testing will

provide an acceptable level of quality and safety and not endanger
the public health and safety.

I Provide the schedule for implementatien of the procedure(s) in
item (d).

RESPONSE

The concerns expressed in the above Question No. 87 have been addressed
in the Pump and Valve Inservice Testing Program Plan which was forwarded

by letier from Mr. John Kemper (PECO) to Mr. A. Schwencer, Chief Licensing

Branch No. 2, Division of Licensing, NRC, dated December 28, 1982.
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QUESTION NO. 88
(3.9.6.1, Page 3.9-95)

The applicant must provide a commitment that the inservice testing of
ASME Class 1, 2, and 3 components will be in accordance with the revised
rules of 10CFR, Part 50, Section 50.55a, paragraph (g).

RESPONSE

The in-service testing of ASME Class 1, 2, and 3 components will be in
accordance with the revised rules of 10CFR, Part 50, Section 50.55a,
paragraph (g).

Section 3.9.6 is revised to reflect this compliance.
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'. addenda (this being the code in effect six months prior to the
LGS construction permit date of June 1974). That publication
does not require preservice and inservice testing of pumps and
valves tc ensure operational readiness. The requirements for
inservice testing of pumps and valves were added as
Subsections IWV and IWP to ASME B&PV Code, Section XI, Summer
1973 Addenda, effective December 30, 1973. The preservice -
testing program for assessing operational readiness of pumps and 28
valves is conducted, however, to the extent practical within
design limitations, so that it complies with the intent of the f9g
"7/#01+-Edition of ASME B&PV Code, Section XI, with addenda through

th;,.unno.—o&-JﬂJ&. winfey ,}”1‘?&

Operational readiness of pumps and valves is assessed in the

first 20-month inservice tests. These tests will comply, to the

extent practical within design limitations, with editions of ASME

B&PV Code, Section XI, and with addenda in effect no more than MM{M}
",oﬁn months prior to the commercial operation of the LGS.

190

During successivq‘poégbnth periods, inservice tests of pumps and

valves for assessing operaticnal readiness comply, to the extent

practical within design limitations, with editions of ASME B&PV

Code, Section XI, and with addenda in effect no more than &4 dwelve(is)

months prior to eac?!?ﬁtﬁonth period. v |

!

!
( . 3.9.6.1 Inservice Testing of Pumps '

Safety-related ASME Section 111 Class 1, 2, and 3 pumps are
inservice tested where practical, in accordance with Subsection
IWP of ASME B&PV Code, Section XI, to establish and detect
changes in the hydrauiic and mechanical reference parameters.
Pumps to be tested and their respective Section III Code Class
are listed in Table 3.9-31.

The pump test program meets, to the extent practical, the
requirements for establishing pump reference values in accordance
with IWP-3000 of ASME B&PV Code, Section XI. The allowable
ranges of inservice test quantities and corrective actions are in
accordance with IWP-3200 of ASME B&PV Code, Section XI.

The frequency and duration of periodic tests for each pump are
discussed in the technical specifications, and are in accordance
with IWP-3300. IWP-3400, and IWP-3500 of ASME B&PV Code,

Section XI.

The methods of measurement are in accordance with IWP-4000 of

ASME B&PV Code, Section XI and are included in the inservice
testing program.

3.9-95
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UESTION NO. 89

’ %5‘5‘6‘1‘1— .6.1, Page 3.9-95)
There are severa' safety systems connected to the reactor coolant pressure
boundary that have design pressure below the rated reactor coolant system
(RCS) pressure. There are also some systems which are rated at full
reactor pressure on the discharge side of pumps but have pump suction
below RCS pressure. In order to protect these systems for RCS pressure,
two or more isolation valves are placed in series to form the interface
between the high pressure RCS and the low pressure system. The leak
tight integrity of these valves must be ensured by periodic leak testing
to prevent exceeding the design pressure of the iow pressure systems thus
causing an inter-system LOCA.

Pressure isolation valves are required to be Category A or AC per IVW-2000
and to meet the appropriate requirements of IWV-3420 of Section XI of the
ASME Code except as discussed below.

Limiting Conditions for Operation (LCO) are required to be added to the
technical specifications which will require corrective action; i.e.,

shutdown or system isolation when the final approved leakage limits are

not met. Also, surveillance requirements, which will state the acceptable
leak rate testing frequency, shall be provided in the technical specifications.

Periodic leak testing of each pressure isolation valve is required to be
performed at least once per each refueling outage, after valve maintenance
prior to return to service, and for systems rated at less than 50% of RCS
‘ design pressure each time the valve has moved from its fully closed
position unless justification is given. The testing interval should
average to be approximately one year. Leak testing should also be
performed after all disturbances to the valves are complete, prior to
reaching power operation following a refueling outage, maintenance, etc.

The staff's position on Teak rate limiting conditions for operation is

that leak rates must be equal to or less than 1 gallon per minute (GPM)

for each valve to ensure the integrity of the valve, demonstrate the
adequacy of the redundant pressure isolation function and give an indication
of valve degradation over a finite period of time. Significant increases
over this limiting value would be an indication of valve degradation from
one test to another.

The Class 1 to Class 2 boundary will be considered the isolation point
which must be protected by redundant isolation valves. In cases where
pressure isolation is provided by two valves, both will be independently
leak tested. When three or more valves provide isolation, only two of
the valves need to be leak tested.

The applicant has not yet submitted its program for the pre-service and
inservice testing of pumps and valves; therefore, we have not yet completed
our review.
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QUESTION NO. 83 (CONT'D)
RESPONSE

The concerns expressed in this question have been addressed in the Pump
and Valve Inservice Testing Program Plan which was forwarded by letter
from Mr. John Kemper (PECO) to Mr. A. Schwencer, Chief Licensing Branch
No. 2, Division of Licensing, NRC, dated December 28, 1982.

The Limiting Conditions for Operation (LCO) are included in the Technical
Specifications leak rate testing of RHR and Class II and III valves are
included in the Pump and Valve Inservice Testing Program Plan transmitted
to the NRC.
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QUESTICN NO. 90

Show how the Miter in the Non-straight Main Steam Line has been included
in the piping analysis.

RESPONSE
The 1© Miter required to align the Main Steam Line 'D' with the flued

head was within the Code allowables and General Electric's design
requirements, therefore, no analysis revision was required.



LGS MEB-SER

QUESTION NO. 91

‘ As a result of the Independent Design Verification Program (IDVP) for
Susquehanna, a question was raised concerning the implementation of
NB-3113. How is NB-3113 implemented for the Limerick Project?

RESPONSE

The condition cited on the SSES IDVP (F.W. pump trip, MSIV closed) is
classified as an emergency condition on the F.W. system design specification
of Limerick Generating Station. The number of cycles associated with

that condition will be included in the fatigue evaluation of the Feedwater
System.
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