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PHILADELPHIA ELECTRIC COMPANY
2301 M ARKET STREET

P.O. BOX 8699

PHILADELPHI A. PA.19101
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CUGENE J. BR ADLEY
associate senssa6 counssk

DON ALD SLANKEN
r.UDOLPH A. CHILLEMI
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T. H. M AM ER CO RNELL
PAUL AUERBACH

assistaset essesmas counsso

CDW ARD J. CULLEN. J R.
THOM AS H. MILLER. JR.
IRENE A. McMENN A

assestauf counsah

Mr. A. Schwencer, Chief Docket Nos.: 50-352
Licensing Branch No. 2 50-353
U. S. Nuclear Pegulatory Ccmnission
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: GOVf 1-1 (NBC)

Dear Mr. Schwencer:

The reference letter transmitted the Mechanical Engineering Branch
(MEB) Draft SER which contained open items. As a result of rneeting with
MEB on March 22-24, 1983, nost open itms were resolved. Enclosed is a
sumnary listing of the status of each open its. The final responses
to MEB ccncerns 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
cpen items.

Very yours,

E. .

,

JLP/gra/r-9 k, ei
" \cc: See Attached Service List h

8304070287 830404
PDR ADOCK 05000352E pg
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cc: Judge Lawrence Brenner
Judge Richard F. Cole
Judge Peter A. Morris
Troy B. Conner, Jr., Esq.
Ann P. Hodgdon

'

Mr. Frank R. Romano
Mr. Robert L. Anthony

.

Mr. Marvin I. Lewis
Judith A. Dorsey, Esq.
Charles W. Elliott, Esq.
Mr. Alan J. .Nogee
Robert W. Adler, Esq.
Mr. Thomas Gerusky
Director, Pennsylvania Emergency

Management Agency
Steven P. Hershey
James F. Neill, Esq.

| Donald S. Bronstein, Esq.
Mr. Joseph H. White, III
Walter W. Cohen, Esq.
Robert J. Sugarman, Esq.
Rodney D. Johnson
Atomic Safety and Licensing Appeal Board
Atomic Safety and Licensing Board Panel
Docket and Service Section

! __ _ _ _ _ . _ __
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LIMERICK MEB-SER MEETING SU R RY
MARCH 22-24, 1983

3.2 CLASSIFICATION
.t

i FSAR RESP.
Q. # SECTION SUBJECT ORG. STATUS ACTION;

1 3.2.1 R.G. 1.29 B Open NRC to discuss with Kirkwood

2 3.2.1 RPV Int. GE Closed None. Revision completed.
i

3 3.2.1 Turb. Bypass B Closed None

, ,

4 3.2.1 React. Control Sys. GE Closed None

5 3.2.2 CS Structures GE Closed None. Revision completed.

i

6 3.2.2 Pipe Supports B Closed None. Revision completed.

!

7 T3.2-1 RPV Support Skirt GE Closed None. Revision completed.

8 T3.2-1 CRD Hsg. Support GE Closed None. Revision completed.
i

9 .T3.2-1 RPV Int. GE Closed None. Revision completed.
:

I 10 T3.2-1 Class 3 Piping B Closed None. Revision completed.

:

j

I PCY: cal /K02096*-1
' 3/25/83 '
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3.2 CLASSIFICATION (Continued)

i

FSAR RESP.

Q. # SECTION SUBJECT ORG. STATUS ACTION

11 T3.2-1 Emerg. CWS B Closed. None

12 T3.2-1 R.G. 1.26 B Conf. PECO to provide additional diesel info. by 4/83.
NRC to confirm with Kirkwood.

13 T3.2-1 QA Certif. B Closed None. Revision completed.

14 T3.2-1 QG for C&I GE/B Closed None

PCY: cal /K02096*-2
3/25/83
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l LIMERICK MEB-SER MEETING SUPMARY

]
MARCH 22-24, 1983 |

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

!

I 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 Closed None

'
:

| 20 3.6.2.1.1.1 Volumetric Exam B Closed None. Revision completed.
4

| 21 3.6.2.1.1 Break Crit. GE/B Closed None. Revision completed.
;

i 22 3.6.2.1.1.4 Interm Break B Closed None ,

i

i 23 3.6.2.1.1.5 SC II Break B Closed None

I

1 24 3.6.2.1.3 Pipe Whip B Closed None Revision completed.
I

25 3.6.2.1.3 Circumf. Break GE/B Closed None

PCY: cal /K02096*-3:

3/25/83'

=.



_ . _ , - . . _ . . . _ . - . _ . . . _ . _

n,

O O O
3.6 PIPING ANALYSIS (Continued)

FSAR RESP.

Q. # -SECTION SUBJECT ORG. STATUS ACTION
'

26 3.6.2.1.3 Circumf. Break B Closed None

27 3.6.2.1.3 Break Area GE/B Closed None. Revision completed.

I

j 28 3.6.2.1.3 Longit. Break B Closed None

29 3.6.2.1.3 Break Geometry GE/B Closed None

i 30 3.6.2.1.3 Longit. Break GE/B Closed None

i

; 31 3.6.2.2.2 Recirc. Stiffness GE Closed None

:

32 3.6.2.2.2f Recirc. Operability GE Closed None

!
33 3.6.2.2.2 FW Check Valve B Open Response revised. PECO to followup. .

!
'

34 3.6.2.3 Power Level Assump. B Closed None

:

| 35 3.6.2.4 PDA Whip & GE Closed None
t Restraint

36 3.6.2.5.2 Restraint B/PECO Closed None. Revision Completed.;

i

,

;

1

'
PCY: cal /K02096*-4

'

3/25/83
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3.6 PIPING ANALYSIS (Continued)>

,

;

FSAR RESP.

Q. # SECTION SUBJECT ORG. STATUS ACTION

i

j 37 3.6.2.5.2 Operability B Closed None
i Restraint
!

| 38 3.6 T&F Break Calculation B/GE Closed None. Revision Completed. Schedule Comitment.
I

!
!

,-
,

l
i

!

1
i

i

i

!

!
,

:

i
|

i,

i
i

!
1

!
!

|<

3

i

I
i
j

j PCY: cal /K02096*-5
{ 3/25/83
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I LIMERICK MEB-SER MEETING SIM ARY
; MARCH 22-24, 1983
:

3.7 SEISMIC ANALYSIS

I FSAR RESP.

} Q. # SECTION SUBJECT ORG. STATUS ACTION <

i
39 3.7.3.2.1 OBE Cycles GE Closed None Revision completed.

!

40 3.7.3.2.2 Fatigue Cycles B Closed None Revision completed.

! 41 3.7.3.6 3 Seis Components GE Closed None Revision completed.
;

i 42 3.7.3.7.1 Closely Spaced GE Closed None
Modes

i

! 43 3.7.3.12 Buried Piping B Closed None

i
1

; 44 3.7.3.13 Boundary Anchor B Closed None

I

I

:

1

i
;

!

!

|
1

i PCY: cal /K02096*-6
1 3/25/83
!
!
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LIMERICK MEB-SER MEETING SUMARY
: MARCH 22-24, 1983

'

3.9 MECHANICAL DESIGN

FSAR RESP.

Q. # SECTION SUBJECT ORG. STATUS ACTION!

45 3.9.1.1.1 CRD Trans. GE Closed None

46 3.9.1.1.2 CRD Hsg. Trans. GE Closed None
;

l 47 3.9.1.1.3 OBE Cycles for HCU GE Closed None

i

48 3.9.1.1.5 Startup/ Shutdown GE Closed None,

j Cycles

I 49 3.9.1.1.2 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 Hone Revision completed.

i

: 53 3.9.1.3 Exp. Stress Anal. GE Closed None

!

| 54 3.9.1.4 Elast.-Plastic GE/B Closed None

1 Anal.

i 55 3.9.1.4.1 CRD Tests GE Closed None

i PCY: cal /K02096*-7
j 3/25/83
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3.9 MECHANICAL DESIGN (Continued) .

FSAR RESP.
Q. # SECTION SUBJECT ORG. STATUS ACTION

56 3.9.2 Pre-op Vib./ GE/B/PECO Closed None Revision completed. NRC to confirm.
NUREG-0619

57 3.9.2.1 Level 1 & 2 GE/B Closed None Revision completed.
Criteria

i

58 3.9.2.1 Startup Piping B Conf. Pending NRC's review of test spec.
Test

59 3.9.2.4 Prototype Reactor GE Closed None

60 3.9.2.5 LOCA + SSE GE Closed None

!
'

61 3.9.2.la.3 Snubbers-Vib. GE/B Closed None
Control

62 3.9.2.1 Pre op Vib. Crit. B/GE Closed None Revision completed.

63 3.9.3 AP NUREG-0609 GE/B Conf. None Pending NRC's New Loads review.

64 3.9.3.1 Piping Func. Capab. GE/B/PEC0 Closed None Revision completed.

65 3.9.3.1.6 Recirc. Pump GE Closed None Revision completed.
,

Design

66 3.9.3.1 NUREG-0800 Reg't GE/B Closed (B) None Revision completed..

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

,

PCY: cal /K02096*-8
3/25/83
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-3.9 MECHANICAL DESIGN (Continued)

FSAR RESP.
; Q. # SECTION SUBJECT ORG. STATUS ACTION
;

j 67 3.9.3.1 SRV Piping Fatigue B Closed None Revision completed. *

i

i

j 68 T3.9-6 Load Combination GE Closed None Revision completed.

>

69 3.9.3.1 NL Reconciliation GE/B Conf. None Pending NRC's New Loads review.

70 3.9.3.3.2 Open Discharge Sys. B Closed None
;

1

! 71 3.9.3.4.1 Hi. Cyc. Fatigue B/GE Closed None
' for Supports

-

72 3.9.3.4.1 Bolts Stress GE/B Closed None Revision completed.

! 73 3.9.3.4 Prim.& Sec. Stress GE/B Closed Hone

!

| 74 3.9.3.3 Pres. Relief B/GE Closed None Revision completed.
Devicesj

I 75 3.9.3.4 NF Boundaries B/GE Closed None

:

: 76 3.9.3.4 Support Buckling GE/B Closed None Revision completed.

| 77 3.9.3.4.1 Snubber Design B/GE Closed None Revision completed.

i
i

:
1

i PCY: cal /K02096*-9
1 3/25/83
:
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3.9 MECHANICAL DESIGN (Continue:1)

i FSAR RESP.

Q. # SECTION SUBJECT ORG. STATUS ACTION

78 3.9.3.4.1 Snubber Design B Closed None

79 3.9.3.4.1 Snubber Design B Closed Nona

! ~

! 80 3.9.3.4.1 Snubber Test B Closed None Revision completed.
i

i 81 3.9.3.4.1 Snubber Design B Closed None Revision completed.

I
i 82 3.9.3.4.6 Support Design B Open (1) Class 1 full penetration welding on comp. support.
; (2) ISI of AISC items and Class 1 comp. supports.
!,

| 83 3.9.3.1 Load Combination GE/B Closed Revision completed. B to follow up commitment.
{ Table
;

i 84 3.9.4.2 CRD Comp. Design GE Closed None Revision completed.

.'

i 85 3.9.5 Jet Pump Beam GE/PEC0 Closed None

; (IEB80-07)

86 3.9.5.1 RPV Int. NG GE Closed None Revision completed..

!

87 3.9.6.1 Inservice Testing B/PECO Closed None Revision completed.j

!

88 3.9.6.1 Inservice Testing B/PECO Closed None Revision completed.j

1

89 3.9.6.1 ISI Program B/PECO Conf. PECO and NRC to meet to discuss IST.

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

!
! 3.9 MECHANICAL DESIGN (Continued)

! FSAR RESP.
! Q. # SECTION SUBJECT ORG. STATUS ACTION
i

! 90* 3.9 M.S. Pipe " Miter" GE Closed None
i
i 91* 3.9 Implementation of B Closed None

NB-3113

.

I
i

i

i

i

:

i
,

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

i

'
:

s
-

'

<
F

s

I
!
|

i
:

} PCY: cal /K02096*-11
{ 3/25/83
i
;

_ . _ . . .. , _ _____I



O
LIMERICK MEB-SER

MEETING AGENDA

MARCH 22-24,-1983

o TUE., MARCH 22

SER Q/R DISCUSSION-

Lll75, 9:00 - 4:30

,

o WED., MARCH 23

SER 9/R DISCUSSION-

|

'"75' 8 : - 4:
: O

NSSS CLAMP DISCUSSION /B0P AUDIT-

K2630, 9:00 - 4:30

1

o THUR., MARCH 24

SER Q/R DISCUSSION-

Lil75, 8:30 - 4:00
i

- B0P AUDIT

Ll605, 8:30 - 4:00

CONCLUSION-

Lil75, 4:00 - 5:00
.

O
PCY

3/21/83
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NUCLEAR REGULATORY COMMISSIONo
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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

3e MEB and its contractor, Pacific Northwest Laboratory, have completed
the review of the Limerick FSAR through Revision 15. We have chosen to
by-pass the first round of questions and proceed directly to a draft SER
input which includes a list of open items and staff positions. Using
this list 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
period 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 of such a SER meetitig. Also
attached is a list of observations based on previous SER meetings which
may be helpful.

O After this meeting and any necessary follow-up, we will update'the SER
.

input into a fonn 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 recomend 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 bereviewed separately at a later date.

In addition, during this meeting the MEB and its contractor, Oak Ridge
National Laboratory, are planning to perfonn an audit of the applicant's
design specifications and design reports as part of our licensing revicw
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.

!

*A5ME B&PV CODE SECTION III;O

. . -_ . . _ . . _ - - _ . - ., . - . - - - - - . . - - - . - _ . _ - , . . . _ - -
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,, . .

,

Thomas M. Msvak -2-- .- *

'

2. For Code Class I components: check that stress reports as required
.

by the Code have been (or will be) prepared, that the input data
}

-

used are clearly traceable to and agree with the design specifica-
! tion, and the analyses show compliance with Code requirements.t

~ j. 3. For Code Class 2 or 3 components: (exceptpipingsystemswhere.

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
.

i '; calculations show compliance with Code requirements.

4. To check that specifications include appropriate provisions to
assure reliable perfonnance of components during their anticipated:
service, and that adequate documentation has been (or will be)'

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 thefollowing:
1. one pump,

2. one valve
.'

~

3. one piping system
,4. one component support

s

Our intention is to perform a preliminary myiew of these during theO meeting. Copies of the documents will be requested to assist in
performing a detailed review subsequent'.to the meeting.

.\.1 ?

,Y)p p .|l'l ~
,

James P. Knight, Assistant Director for-

Components & Structures Engineering
DiyisionofEngineering

.)
Enclosure: As stated,

cc: R. Vollmer
R. Martin ~

R. Bosnak
H. Brammer
R. Kirkwood
Y. Li,

| G. Beeman, PNL
E. Rodabaugh, ORNL

| S. Moore, ORNL
,

| Contact: Y. Li, DE:MEB, x24417
.

O

_ __ _ _ _ _ _ _ _ _ _ _
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' Limerick Generating Station '

_~

() FSAR Questio'ns

3.2 classification of Structures, components, and Systems

3.2.1 Seismic Classification

/, &dhe 3.2.1 Page 3.2-2
.

It is the staff's position that those portions of the steam

system of boil'ing water reactor.s extending from the outermosti

containment isolation valve up to but not including the turbine

stop valve, and connected piping of 2 1/2 inches nominal 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 sheuld Et classified seismic Category
s

I. Your use of remotely operated manual valuves in lieu of

normally closed or automatic valves is not in conformance with'

Reguletory G'uide 1.29. Provide additional assurance that your

exception has an equivalent Level of safety..

-

2, Ire //m 3.2.1 Page 3.2-2
,

What parts of the reactor' internals and the reactor core
|

| are not designed to seismic Category I standards?

3,.k/ter 3.2.1 Page 3.2-3

Explain the statement " Consistent with Regulatory Guide

1.26, the turbine bypass. valve test is not designe,d to seismic
Category I requirements."

p,L,f;,.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

1

_ _ _ . _ . _ . _ _ _ _ . _ _ . _ . _ . _ . _ _ _ _ . _ . _ . . _ _ _ . . _ _ . _ _ . _ _ _ . . _ _ . - . _
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'

seismic Catesory.I. Justify not classifying manual reactivity
,

("T ' control syst<ms in this manner.
..

'%.)
3.2.2 Guality Group Classification

,f. .Lf/c, 3.2.2 Ta ble 3.2-1, Pa g e '1-
.

Justify not classifying the core support structure Quality''
Group B

g, .Le,fres 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 cL'assification commensurate with the piping or
component classification.

__

, Table 3.2-1 '

( I

Justify not providing a quality group classification for the'

reactor vessel support skirt.
,

p. Table 3.2-1

Justify not providing a quality group clasrification for the

control rod drive housing supports.

E9 Table 3.2-1

Justify not providing a quality group classification for the

| reactor internals.

.

.

G
-
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_..40 Table 3.2-1
0 ,,

; Expt'ain the use of ASME III class 3 piping that is.not
seismic Category I in the spent fuel pool cooling system.

p. Table 3.2-1 '

'

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

,

lj, IL//sn 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 cocLing water system, diesel
_

! engine Lubrication system, diesel engine starting system, diesell

() engine combustion air intake a'nd 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 qualiky 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 Cw//en 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 certification. Why

($) have you omitted these Lines from your 'Q' list?

t 3

.
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/ adkm 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?

.

/,r. fu.ftss 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.
/g,G,f;n 3.6.2 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
_

.

j considered to originate at a pdint adjacent to the required

() mcment-Limiting restraints?"

f), $2froni 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 Limits must
.

| be met: i
|

|

l 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 III, for those Loads and conditions thereof for

|

.

,.', 4 -

,-
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whichL}5yet.AandlevelB4 tress Limits have been speci--

) fled in the system's Design Spectftcation, including an
operating hasts earthquake COBE) 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. 03) in Paragraph NB-3653 should meet the limit of
,

2.4 S,.
b) The cumulative usage factor should in atL cases be Less

than 0.1. Revise your break exclusion criteria to in-
.

cLude these Load set and design stress intensity require-
ments. -~

s

; fp A h,w 3.6.2.1.1.1 Page 3.6-31

When stresses in ASME III, class 2 piping beyond the break-

exclusion area exceed 1.8 S as calculated by equation (9), andh

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 atL circum-
ferential welds, or alL Longitudinal and circumferential welds

shalL be fully radiographed. Provide a commitment to this
requirement.

/ /, Saf,,w 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 compli,ance with the applicable stress Limits.
'

.

5
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7tw 3.6.2.1.1.1 Pa ge 3.6-31 -

Provtde detatts of, and justification for instances in which
100% volumetric weld exami' nation in break e'xclusion piping wit L
not be performed.

-

s./. M/A 3.6.2.1.1.2 Page 3.6-32 '

falh= 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 fotLowing 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 S . '

( (c) .At in ermediate Locations where the cumulative usage
,

factor exceeds 0.1.
(d) If two intermediate locations cannot be . determined by

.

(b) and (c) above, tw'o highest stress locations based on
Eq. (10) should be selected. If the piping run has only

one change or no changelof direction, only one intermediate
location should be postulated. *

Revise your pipe break Location criteria to conform
I

to these requirements.
.

3 2, Sahan 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

(
.

h

6 -.

'
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.

welded attachments, a break should be postulated at each extreme

of the ptptng run adjacent to the protective str'ucture. Add

this criterta to your intermedi. ate break location postulation
methodology. ,

2 3.1 hrn 3.6.2.1.1.5 Page 3.6-34

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 atL safety related

systems and components have adequate protection from these pip-
ing breaks.

lit.,G;/in 3.6.2.1.3 Page 3.6-35

Is there any unrestrained whipping pipe Located inside
containment? '

'

s

;p, .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.
>f , Utew, 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.

g~ * L//m 3.6.2.1.3 Page 3.6-35
.fanythlinA

List and justify an breaks that are assumed to be Less
than full area breaks.

O
7

.
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Oac/h3.6.2.1.3
WJ Page 3.6-35

Provide assurance that longitudinal breaks are postulated,

. i

at two diametrically opposite points on .the piping circumference.
,

27,q,jsm 3.6.2.1.3 Page 3.6-36 '

What geometry is assumed for the opening of a longitudinal
.break? .

9 , Q ;m 3.6.2.1.3 Page 3.6-36 -
.

Longitudinal 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.y
'

576-2.1.3 Fege-576*35 ~ - - '

%We
, . J i+etrrsior, e f --how.-you cons ide r u-++4ae mne' fInode

in g+f4e+t4--d u . iw i hrough-wa l-tw - c k s _
,

h3/. f o, 3.6.2.2.2 Page 3.6-39'

How is the mass / inertia and stiffness properties of the Re-
circulation system represented?

37, L /re 3.6.2.2.2 Page 3.6-40
,

/

What Limits are used to insure operability?
' y), fed 7e 3.6.2.2.2 Page 3.6-40
4

Provide the basis for assuring that the feedwater isota-

tion check valves can perform their function following a
postulated pipe break of the feedwater Line outside containment.
3.0.2.3 rage J.o u

-.amw4d e
-O e's.c.sacef 2-6-8-end-3.' 7 'vi vur review.

.

.

%

8

_ ._ . - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ , . _ _ _ _ _ _ . _ _ _ _



.

-
.

.

,

s.

"#AI MNM 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.
3.6.2.4 Page3.6-441

,

'

Provide assurance that 90% of the Load carrying capacity of
1 -n.

Irestraint carbon steel wire ropes posscsses conservatism equiva- ~^k--

, 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
; determined [ &&
pp,5=/4n 3.6.2.4 Page 3.6-45

Provide a detailed discussian.of how you have evaluated:
sa) impact and rebound due to pipe whipO

b) elastic and inelastic deformation of piping and restraints'

c) support boundary conditions

3g, M;p, 3.6.2.5.2 Page 3.6-46 -

Provide a list of atL instances where a pipe restraint
,

touches a pipe during normal operation. Justify this practice.

:27, Q;m 3.6.2.5.2 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.

.
,

.

O
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- | Jg. Section.3.6 Tables and figures

Provide a schedute for completing,att tables and figures
Mer+4aa M ri

. e r-

Break Locations for atL 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.

Insuf 3 ;

, 4ut 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.
2ar.a4 4'- - .

| 97,Section 3.7.3.7.1 Page 3.7-23
.

How are closely spaced modes combined for NSSS systems and

components? s

! ( ) 4g3, 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.

, 4 4L, Section 3.7.3.13 Page 3.7-25

Please provide a discuss (ion of the techniques used to de-

sign anchors that separate seismic Category I and non-seismic

Category I systems.

.
.

.
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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.R. Bosnak (NRC) to

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

.
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(} Insert 4
'

~ '

41. Section 3.7.3.6, 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 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 the approach used in the LGS
. .

analysis. In addition, describe how the vertical response spectrum is
-- ' 'determined.

s
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. 3.9.1 Special Toptes for Mechantcal Components

4f, 4 //,,,3.9.3.1.1 Pag'e 3.1-2

Explain the absence o'f upset and emergency category tran-,

sients for the control rod drive.
g , M /n 3.9.1.1.1 Page 3.9-2

'

,

Justify the differences between the number of transients

for the Control Rod' Drive and the Control Rod Drive Housing.
.Q, Me 3. 9.1.1. 3 Page 3.9-4

'

Justify using only one OBE cycle for the Hydraulic Control

Unit. '

pp, M ;c,3.9.1.1.5 Page 3.9-4

Why are there 120 startups and,111 shutdowns?

h m 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., normat/ upset? .

pp," $7' int 3. 9.1.1. 9 Page 3.9-6
.

How many cycles due to suppression pool dynamics are in-

| cluded in the analysis? .

,

T/, M/r4 3.9.1.1.9 Page 3.9-6

Why are only 180 scram cycles considered?

j.7, M /, 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 .inalyses

of seismic Category I Code and non-Code items, the fotLowing in-

formation i.s required:

'

.

!

,./ 11
'

'
. _ . _ _ _ _ _ _ _ _ _ _ ._._ _ _
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the author, source, dated version and facility.a.

b. a descriptton, and the extent and Limitation of its appli-

cation.

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

which shalL be demonstrated to be substantially similar to

soluttons obtained from any one of sources 1 though 4 and

source 5.

1. hand calculation

2. analytical results published in the Literature

3. acceptable experimental tests

'

4. by an MEB acceptable similar program

5. the benchmark problems,found in NUREG/1677-

'

f j,,, 3.9.1.3 Page 3.9-23

Provide essurance that aLL experimental stress analysis
,

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

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

, g, gJ;f 3.9.1.4 Page 3.9-24'

l
' Provide details of any et,astic plastic analysis you may

have used in evaluating seismic Category I equipment for Service

Level D Limits.

,p g , M f n 3.9.1.4.1 Page 3.9-24

Provide details or references of testing done' in Lieu of
~

analysis on Control Rod Dri.ves.
,

.

b

.

12

1
1 .- .__. - . . - - . ..



__ _ _ _ _ _ - _ _ _ _ _. _ _ . _ _ . _.. .__ _._ _._____ ___ ____.

, , ,

*

. -
.

. '.-
..

Dynamic iesting and Analysis of systems, Compone~nts, and3.9.2

O'

Equipment

fg,f /uw 3.9.2

It is the staff's position that aLL essential safety-related
;- instrumentation Lines should be included in the vibration monitor-

~1ng program during pre-operational or start-up testing. We require

that eith'er a visual or instrumented inspection (as appropriate)~

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

.

Provide a list of alL safety-related smalL bore piping and

instrumentation Lines that wiLL be included in the initial test
.

vibration monitoring program.

The essential instrumentation ' Lines to b,e inspected should

() include (but are not limited to) the fotLowing:
"

a. Reactor pressure vessel Level indicator instrumentation

Lines (used for monitoring both steam and wate levels).
~

b. Main steam instrumentation Lines for monitoring main steam

flow (used to actuate main steam isolation valves during
.

high steam flou). {.,

,

c. 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).
i
|
C Please provide a statemen.t as to the compliance with NUREG-
t

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

Nozzle Cracking."
-

,

13
~
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d. f=/<~*r 3.9.2.1 Pages .9 '29 to 3.9-31 -

Provide the actual stress Limits to be used for both Level 1
and Level 2 of your piping vibration test program.

,

-3.7.2.' .eii. 3.-7-50-"

hov i d; gre ste r-d e tti-t- o4-you r p regr-am- ton -snubbe.r--.npe+abi L 2 ty

t+s t-i-nes

ff,f=det 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.

.

77,f fjo,3.9.2.4 Page 3.9-47
yrov;h. n Mu.a.d L LCrS FsA A sap &c:My sL4:fp;. dug. p, hip ve~d r
W tret- 4-s-t4e--p ro t-o typ e-++a c4 e-f-o r--l,G S4 y,, L G s.

fo, L //n 3. 9. 2. 5 Page 3.9-48
~~

' '

,

Verify that the actual Loads considered are a LOCA in combination

with the SSE.
.

4/. M o, 3.9.2.1a.3 Page 3.9-30
"

List aLL instances where snubbers are used to control steady-

state vibration.

g , M ,m 3.9.2.1 Page 3.9-29 [

Piping vibration, thermal expansion, and dynamic effectst

testing i s done during a preoper'ational testing program. The pur-

pose 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

i

'

.

.

14
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the plant'. prebperational 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 in'cLude 1) ASME Code class 1, 2 and 3
'

piping systems, 2) high energy piing systems inside seismic Cate-
*

gory I structures, 3) high e'nergy portions of systems.whose fail-

ure could' reduce the functioning of seismic Category I plant fea-

tures to an unacceptable safety Level,'and 4) seismic Category *I
portions of moderate energy piping systems loc'ated outside con-
tainment. The piping vibration test program must comply Nith 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, f a.r. ensuring that the vibration of
piping systems is within acceptable Levels. This vibration mightO

. be due to plant transients or might be associate'd with steady-
state plant operation. This steady-state vibration, whether flow-,

induced or caused by nearby vibrating machinery, could cause 10 0.

or 10' cycles of stress in the pipe during its 40 year life.
For this. reason, the staff requires that the stresses associated

t
with steady-state vib, ration be Limited to 50% of the alternating

*

6stress intensity,*S, at 10 cycles as defined in the ASME Code,
Appendix I, Figure I-9.1 and I-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 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.
,

. t

.

* +ee
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Provide assurances that your preoperati.onal testing complies,

with the ab'oye posttton.
"

.

O

. *

|

.
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3.9.3 ASME Code CL' ass 1, 2, and 3 Components, compone~nt Supports,1

..

, and Core Support Structurest

[3. N/e 3.9.3
.

- Using the guidance of NUREG-0609, provide the methodology -

used and the results of the annutus pressurization * (AP) analysis-

(asymmetric LOCA Loads) for the reactor system'and affected com-

ponents including the folLoving:,
,

1. reactor pressure vesset 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 affected piping.,

() The results of- the above analysis * should specificalLy

address the effects of the combined loadings due to annulus
pressurization and an SSE.

; 3.7.3-

'

-P eov4d e y0u . . espon s e-to -LE-8 uMet-i n-7942 -

f4 f </ren 3.9.3.1 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 shut down the plant
fotLoving or

' ' to mitigate the consequences of an accident. Please
.Z.1 befd Nsss k BOPprovide such criteria. h criteria iniO. In particular,\ ave the

/

NEDO-21985 been met?
'

.. .

4
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do 3.9.3.1.6 Page 3.9-53

Why are,the recirculat' ion pumps designed to Section VIII

Division I of the ASME Code?

gg, M w 3.9.3.1 Pages 3.9-52 to 3.9-62

Standard Review Plan 3.9.3 of NUREG-0800 requires that
,

internal parts of components, such as valve dis'es 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 assurince that this has been done.
Inpst f --**

g g fm 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

O
(_) 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/FWP8, 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 w. hat service Limits are met.
Ta M T "

7s L.f;,w3.9.3.3.2 Page 3.9-76,

,

Are there any open discharge systems mounted on ASME Class

3 systems? If so has Reg. Guide 1.67 been used in the design of

these systems? *

|
'

i

t
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. .. - _ . - _ _ . - .



~

.

.

%

() . Insert 5 ;

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 Yessel Code. However, a

through wall leakage crack in these lines resulting fron 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. -- - -

s
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.
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' 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
'

comitment to submit the results of this reconciliation.

,
__
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7 p 3.9.~3.4.1 Page 3.9-77 ,

Paragraph NF-3132.3 requires that supports be eyatuated for,

high cycle fatigue. Provide assurances that this has been done.
72. ILfiew 3.9.3.4.1 Page 3.9-77

-

Provide the allowables used for bolts for supports and pip-
in .

2 + +g.7m
7y, ej/r>i . 9. 3.3 Page 3.9-76,773

Include a description of the comp, uter program or calcula-
- tional procedure.s 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?
,

,V. .Aftrn 3. 9. 3. 4 Page 3.9-77 '

() Provide a graphic summary of your interpretation of Subsec-
tion NF boundaries.

'Lcd 8' ---*

;7 7. .Ld,"rn 3. 9.3. 4.1 Page 3.9-78

.fu[Irw 9. 3. 3. 4. 6 Page 3.9-80
J

Have you considered fatigue strength of snubbers used as
'

shock and vibration arrestors t as dual purpose snubbers?
- 3.9.3.4.1 Page 3.9-78

3.9.3.4.6 Page 3.9-80
t

Describe measures taken to ensure that thermal growth does

not exceed snubber Lock-up yelocity~.
.

$

.

e

f
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Insert 7
-

73. Section 3.9.3.4
.

Does the design criteria for component st[pports 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

themal expansion of piping should be categorized as primary stresses.

.

6
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Insert 8

76. Section 3.9.3.4 .

.

Provide the bases for the allowable buckling loads including the

buckling allowable stress limit under faulted conditions,for all NSSS

and BOP ASME Class I component supports including the reactor vessel

support skirt.

'
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79. W 3.9.3.4.1 Page 3.9-78

, f.h,w3.'9.3.4.6 Page 3.9-80 ,
,

Describe how snubher support structure flexibility has been
accounted for.

How has end clearance and Lost motion been con-
sidered?

7f, Lhe . 3. 2. 3. 4.1 Page 3 9-78 r

'

fe</te 3.1.3.4.6 Pa g e 3. 9.- 80
.

Provide the information to be included in snubber Design
Specifications.

f0. .b//e 3.9,M.4.1 Page 3.9-78

Sed /m 3.9.3'.4.6 Page 3.9-80

Provide assurance that snubbers wilL be verified for proper
installation and operability (nor-Locked up) prior to preopera-
tional testing.

.g 1;sn 3. 9.3. 4.1 Page 3.9-78

M;m 3. 9. 3. 4. 6 Page 3.9-80

Provide a list of atL systems utilizing snubbers in the FSAR..

This List should include:
(1 ) number of snubbers ut'itized

I
(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

snu,bber snd component were evaluated for fatigue strength.
. .

%

%

.
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D. Sad /m 3.9.3.4.6 .Page 3.9-80 '

Have. BOP supports been designed to Subsection NF?

73, M/,n 3. 9.3.1 Table 3.9-6 |,

'

tus** WProvide a table 'a"*fi-yserviceg limits for ASME Code Class, '

W ' S N'y ,sifi-f .1r to 3, and CS componentsja l & d

.
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3.9.4 control Rod Drive Systems
<

j,, M n 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.

. ff, g /p 3.9.5 Reactor Pressure Vessel Internals

Describe 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 ButLetin 80-07.
Pg, M;m 3.9.5.1

Verify that the design and analysis of your reactor internals
.

is equivalent to Subsection NG.
,

m ,

N
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3.9.6 Inservice Testing of Pumps and Valves

fr,. M ym 3,9.6.1 Page 3.9-95,

$hy\
/

/ 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:
a. Identify component for which relief is requested:

'

(1) Name and number as given in FSAR

(2) Function

(3) ASME Section III Code Class

'C 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.

i

.
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() Provide an explanation as to why the proposed inservicee.

testing uitL provide an' acceptable leyel of quality and
safety and not endanger the pubLtc health and safety.

f. Provide the schedule for taptementation of the procedure (s).
tn item (dl.

.

?P.Sulam 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 vill be in accordance

with the revised rules of 10 CFR, Part 50, Section 50.55a, para-
graph (g). '

'

P/.$when39.6.1 Page 3.9-95
'

There are several saf ety 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 dis-

charge 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 be-
i'

tween the high pressure RCS and the' Low pressure system. The
1

-

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 are 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.

O
~

.

|

|
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1.
,

O Limiting Conditionsi for Operatton (LCO) are required to be
I

added to the techntcal specifications which wiLL require correc-
tive action; i.e., shutdown or system isolation when the final

-

approved Leakage Ltatts are not met. Also, survettlance requir6-
, ments, which wtLL state the acceptable Leak rate testing frequen-

cy, 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 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 dis-

turbances to the valves are complete, prior to reaching power
.

operation following a refueling outage, maintenance, etc.
,

The staff's position on leak 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 $dequacy 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 anothe .

Leak rates higher than .1 GPM wiLL be considered if the Lea

rate changes are below 1 GPM.from the previous test Leak rate or I

O system design precludes measuring 1 GPM vfth sufficient accuracy.

g,ese ,, ems ,,L ,e ,e,,e.e, ,, e , e , e ,, , , , e ,, , , , .g
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The Class 1 to Class 2 boundary wiLL be considered the
.

isolation point
which must be protected by redundant isolationvalves.

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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LIMERICK

O MEB SER QUESTIONS
*

3.2 Classification of Structures, Components, and Systems

FSAR TECHNICAL RESPONSIBLE
QUESTION NO. SECTION AREA ORGANIZATION

1 3.2.1 R.G. 1.29 B

i 2 3.2.1 RPV Int. GE

3 3.2.1 Turb. Bypass B.

4 3.2.1 React. Control Sys. GE

5 3.2.2 CS Structures GE

6 T3.2-1 Pipe Supports B

7 T3.2-1 RPV Support Skirt GE

8 T3.2-1 CRD Hsg. Support GE

9 T3.2-1 RPV Int. GE

! 10 T3.2-1 Class 3 Piping B

11 T3.2-1 Emerg. CWS B

12 T3.2-1 R.G. 1.26 B
'

13 T3.2-1 QA Certif. B

14 T3.2-1 QG for C&I GE/B

O.

RDP: cal /K022218*-3
3/25/83
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LGS MEB-SER

QUESTION NO. 1
(3.2.1, Page 3.2-2)

J 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 nominal 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 I. In addition, these valves are Class 1E 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 1E 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.

RDP:hmm/D02019*-1
3/25/83
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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 question 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.

O

l

O'

|
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LGS FSAR

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

1. Main steam to air ejectors isolation valve, HV-150
.

2. 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 ,i

M (n ste to co enser ho ell stea sparg ds fb
.

olati n valv HV-109 j,

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

d. 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 I.

e. 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.

f. 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. 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.t

3.2-3
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LGS MEB-SER

QUESTION NO. 2
(3.2.1, Page 3.2-2)

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

RESPONSE

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

below: 1

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.

:

RDP:hmm/D02019*-3
3/25/83
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LGS MEB-SER

QUESTION NO. 3
(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".

RESPONSE

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

O

O ,

RDP:hmm/D02019*-4
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LGS FSAR

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

1. Main steam to air ejectors isolation valve, HV-150
"

2. 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

MTE-3
Consistent with Rggulatory Guide 1.26, the turbine
bypass valve ^^ ' 's rmot de. signed to seismic Category I
requirements. W Jts amil b A uudua.wiMO-fr

/ 21 M .M4ypau d h@d. Regarding paragrapu u.,.m or tne golae,~reactivacy
control systems, such as the reactor manual control
systems, that are not required to function following an
SSE are not seismic Category I.

(
'

e. 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.

f. Paragraph C.3 of the Regulatory Guide recommends seismic
i

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. 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<
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LGS MEB-SER

QUESTION NO. 4
(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 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.

O
V

,

i
|

T
,
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LGS FSAR

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

.
,

1. Main steam to air ejectors isolation valve, HV-150
,

'

2. 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 test is not designed to seismic Category I
requirements.

I R ardin para aph C. .m of t guide, r etivity
ntrol yste , suc as the actor man 1 contro

ystem , tha are n requir to funct on follow g an
Q SSE a e not eismic Category I. 2

|( g . Structures, systems, and components that do not have
| safety-related functions, but whose failures reduce the

*

i 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.

6[. 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. 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
i performance of appropriate design reviews.

3.2-3
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QUESTION NO. 5
(3.2.2, 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 III. 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.

O

O
RDP: hmm/002019*-6
3/25/83
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TABLE 3.9 - 30 (Page 1 of 3)

CORE SUPPORT STRUCTURES

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

PRIM ARY STRESSES SECONDARY STRESSES PEAK STRESSES

STRESS MEMBRANE BENDING MEMBRANE AND BENDING PE A K,

CATEGORIES P ,"'tascan p B '" (28 "' SECON DARY, O F

,[ [g ANd$P, P,+Pg

ELASTIC ELASTIC
- 2.4s, ANALYSIS 3.08 ANALYSIS

d7Sa fe
m

N/pe:nefY' " "
N LIMITis 133L
SERVICE o.ns, L ANALYSIS E*
LEVEL D OROR
(FAU LT)''' EVALUATION EVALUATIONLIMIT PLASTIC

- 1.338 ANALYSISE*> o.75s ANALYSIS t58 (*> NOT REQUIRED NOT REQUIREDt u

/.. x
OR OR

| @
PLASTICm o.s7s o.8L TESTS "3[f#t#dg*kf ;'Q,

| p
AN ALYSIS 858 853

,

| \_ OR OR
STR ESS-r

| o.sL TESTin KS RATIOp p
ANALYSIS 'ai

t OR

! STR ESS-
1 IF RATIO

AN ALYSIS 888
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QUESTION NO. 6

(J''}
(3.2.2, 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.

i

O

i
i

|

;

;

|

O
RDP: hmm/002019*-7

! 3/25/83

_ _ . . . . . _ _ - _ _ , - _ . _ _ _ _ - - . - . _ - _ _ _ . _ _ . . . . _ . . . . . _ __ _ ____ _ - _ _.-__._. -



_ -. _ _ - - .____ . - _ _ _ _ . - _ _ . . . _ _ _ - _ _ _ _ _ _ _ _ - . - ._,

.

I
.

i , -. . .
.. . .

!

l 155 PSAR
j

TABLE 3 2-1 (sege 1 et 30)

!"
. Les eastes Cert asta samme?

EURLITT,

sosecs osoot persetent4

or toca- Cthssr- Cooss Amo setsusc e-
PSAR SUFFtf TION FICTION STApeAteS CAT 3500T LIST

' AIITRIVCDErg31 [40 ] 2ECIES r1P .L2.E .LA.E._ r4ie rs > Lt.Et. m I

I I as

p t.r..t. ,,,

j 1. asector veneet en C a rtt-1 x Y [1]
< 2. seactor vesset support skirt as C art-1 x T-

3. eenctor vessel appartenances, GE C A 111-1 1 Y

f pressere retaining portione
4 Cse Econtrol roa drivel housing SE C W ST9 1 Y-4

supports
5. Reactor internal streeteres, op C W 979 I T-

,

,
engineered safety footeree

6. Reactor internal structures, et C = W It N [8]
ether

1. Control rods SS C N STS I T-

9. Core support structere GE C M STS i Tg -

9. Pouer range detector hereware GE C 3 211-2 I T

| 1e. reet see =bles os C w sto x Y-

f a. muelear an11er.3fetae 4,5

1. Dessels, novel snetrumentatisi es C a str-1 t Y [9]
condensing chambere

.

2. Seesets, air accamelatore P C C III-3 I T'

3. Piping, relief valve elecharge F C C III-3 I T N,

[1], [9), @6J MC8-(a{ 4. F1 ping ame valves, reacter coolant GE/F C,5 4 111-1 I T
P_ressere h eery (9075)

, _ _ _ _ _ _ ___ _ _ ,, ,,,j
-- - - --- - - ..

__

,

;

Ff. Mechanical componente, instrumentation e C 3 W STD I T [11]i

i with safety function ,

j G [. Electrical modules, with safety et C,5,CS - 1985-323, I T [11], [ 12]
344

7 /. o=fenet tonenchera and quencher supports e C C Itt-3 : T

I,

; C. GB Erggamlic syggg 4. 6.1
i

| 1 Centrol rot drives OS C !!!-2 I T-

) 2. sydraelle control unit including GE B M ST9 1 Y [ 14 ]-

' scram accuselatore

*
1
4

| e sofer to =tes at the 4 of into temie.
,

e . s, eve 2

1

1
__ _ _ _ _
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1 TAst.E 3.2-1 (Cont'43 (Pege 2 of 3er

cuar.ITr
sooRCE GRour ParNCIP4t.-

or seCA- ca. Ass!- Coosa AND sEIsNre o.
PSAR SUPPLY TION IICATION STANDARDS CATE3ORY I.1ST

1
j steTEnmnPoNear (4e 1 SECT!oW r1P .L2.12 13w rep t5w gite_ cesse urs
1

i

| 3. Piping ame ve1 wee, insert and withdraw P/GE R,C 3 211-2 1 Y (13)
lines, an4 scram discht.rge volume linee

,
4. Piping and valves, other P R D B31.1 11/114 W

! 5. Pumpe SE T D WIII-1 II N
5. Electrical modules, with GE C,R,CS - IEEE-323, 1 Y [11],(12)'

eafety fonction 344

D. Nacirculation Sveten S g4

_

g C A III-j j { 'f;L yL % 01* Pi 18g
._ ,__ _ _ , , _P

g -- .. -.. . - - - - -

g,

- Se Pumpe GE C A III-1 1. Y I,7,
i 4 peotors, pony GE C NEm+1 1 Y-

! f. Electrical moestes, with F/GE C,R,C8 - IEEE-323, I T [11), (12]
; safety function 344

' 3. Soector unter Cleanup Wrette 5.4.s
| -

1. Pilter Semineraliser vessels SE R C III-3 II N 4
2. Beat enchangere GE R C III-3/ IIA N

,

i TBnA C i

(7), (9), (16]j [M j . l-i 3. Piping and valves, DCPS P R A III-1 1 Y

! 4. Piping, connections to RCIC, P P 3 III-2 1 Y ggJ
i

i ieedwater, and peep onction containment
j' leolation valve

5. Piping and walwee, other P R C III-3 II/IIk N (16]
3

I 5. Pumpo GE R C III-3 11 N
MP STD 11 N (11]j 7. Mechanical componente P R -

P. Trevere1Ne recore Probe rrIn erstem 7.7.1
|,

NP 8ta II Nj 1. Drive mechanism, chamber shiele GE R -

MP Std II N2. Indesing mechanien GE C -

;
- 3. Tobing, TIP erive GE C,5 B III-2 II N

! 4. valves and tubing, TIP erive GE R S III-2 I T

I teolation
MP ste II N

j 5. Purge equipment GE R -

j 6. Piping, TIP purge P C,R R III-2 11 W

7. Valves and piping, TIP purge P CR B 111-2 1 Y
4

j isolation

) 11 ENGINEERED SffBTV PEATUSSS
4

i A. Reactor Core toolation Cooline 5.4.6
(PCI CI Svetenj

MP STD 1 T [17]1. RCIC turbine GE R -

. .. .,n,.,
;;

_ ._.
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.-I-
SOURCE GROUP PRINCIPAL,

i or I.oCA- CLASSI- CODES AND STIsu!C 0-r8AR SUPPLY Tion PICAfton sTawD4Ros CATEGoRT LIST !ersTswcastropBPr [40 } SECTron r 11* j
,

j
_ _LL11 r s ie r 41* r S ie g coseqEyre (

f2. RCIC berometric condenser GE R D 931.1 11 N "

'

}
'

3. Piping and valves, RCPB P C A III-1 I Y
i

[7),[9]#{4s] M*
,

4. Piping within outermost containment P C D 831.1 I T [46J de Lj loolation valves, discharges to
suppression pool ,

,

! 5. Piping and valves, other safety-related P R S III-2 1 Y| S. Deleted (9),(4s] ,

1 7. Deletedj 0. Pumpe, RCIC condensate a d SE R D NP STD II N

. ,g
I
'

I condenser vacuum
| 9. Pump, BCIC GE R S !!!-2 1 1 ',; 10. Electrical modules, with GE R.C8 - IEEE-323, 1 Y (11), (12] [
j safety function
1 344, 279

{ B. Besideal Beat Demovel svetem 5.4.7
i
- 1. neat eachongers, primary e14e GE R 3 111-2 I Y1
- 2. Beat exchangere, secondary stee GE R C III-1/ 1 Y l

<

l TEM 4 C3. Piping, reactor vessel head spray P C S III-2 1 Y [46J
, (

line, beyone first isolation valve
4. Piping, RCP8 P c A III-1 I T [7), [9),[M 45. Piping, containment spray line P C C 111-3 I T gy r ii ! (ineide containment)j 6. Piping and valves, other safety-related P R R III-2 1 Y I

,

. *;
i 7. valves, isolation GE/F C,R A,3 III-1,2 1 Y 7} { {

-
8. Pumpe GE R S III-2 I T

'

9. htore, pomp GE R - Ream-ses-1 1 T10. Mechanical componente GE R 3 MP STD I T (11)11. Electrical modules, with safety F/GE R,CS
function IEEE-323, I T (11), [12]

-
i

t344, 279
4C. Core Sprav Svetem 6.3

1 Piping and valves, RCPS P/GE C A III-1 I Y
[71,[f 9). [44] p%62. Piping and valves, other safety- P R 8 III-2 I T (9 )I 4sf

i

related
) h ~l3. Pumpe GE R S 111-2 I T j'j 4. Motore, pomp GE R - NEsm-MG-1 I T1 5. Electrical modules, with GE R.CS

'

! IEEE-323 I T (11), (12)-

safety function
1 344, 279
| ,ID. Bleh-Pressure Coolant Iniection (NPCI) .

system 6.3 1

| |1. RPCI turbine GE R - MP STD I T [17) M| 2. Piping and valves, RCP8 P c A III-t I T
'

[9)jLdIJ, %(7),j9) 4,j 3. Piping,and valves, other safety- P/GE P B III-2 I T
i

Rev. 11,10/02"|
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ins 12 3.2-1 (cont'el (rego e of 30)!O - TY'

SOURCE GoOUP PRINCIPALi
' OP 14CA= CIASSI- CODES AND SEIGNtc 9-

PsAR SUPPLY TION FIchTION STANDARDS CATB90RT LISTi ersTun/Conroumpf[es] sect!on r t is . tnt r no r 4 is rsis a comunes
! related
I 4. Piping, setern test line to P R AB, 3 III-2 IIA /II Nj condensate storage tank beyond RW,0
i second imelation valve
1 5. Paping, remainter P As, D m31.1 II a'

'
. RW,0

$. Pumps, BPCI and booster es p B III-2 I T
i 7. Electrical modules, with eefety GE P,CS IEEE-323, I T [11], [12]-

: function
8

344, 279
8. EPCI baremetric condenser SE R D 331.1 II 3j 9. Pompe, EPCI condeneste GE R D NP STD II N

hi an4 condenser vecean
10. Piping within outermost containment P C D B31.1 I T (M MS 'I

i loolation valves, Stocharges to
! supprometon Pool

'

5. Stenebr Lieute_ Control sPeteg 9.3.5

!O 1. t n. Y miemia con i tan = E R - III-> > Y2. M tank GE R D API-629 I W.
! 3. Piping and valves, RCPS P C A III-1 I T M M[7 ,g[%d]j 4. Piping one valves, other P R 5 III-2 I T [9; estety-related
i S. Piping, service and drain P R D B31.1 I/ IIA W
} 6. Pumps og a 3 III-2 I T
1 7. Notors, pump OE R WEsm-MS-1 I T-
'

O. Electrical mo4 ales, GE C,R,CS - IEEE-323, I T (11], [12]
I with safety function 344, 219

$

| III fuels 81cRASE AND R4pDLING1R3ACTom 95ssph WRTICIgus
' A. Storece Egelspent 9.1.1,
a 9.1.2

I

'! 1. Spent feel storage racks P R AA I T-

{ (also used for new fuell J

2. Channel storage racke GE Rj4 3. In-vessel racks GE R - NF STD I T ! l

NP STD II 5 g
-

4 Detective fuel storage containere GE R WP STD I T-

l
j B. Pw l Fool cooline and Clooneo erstem 9.1.3

1. Heat enchangere P R C III-3/ IIA N (18] ;
TENhC

2. Skisoner merge tanks P R C III-3 I T
3. Filter demineraliser vessete P PW C III-3 II N (18)

i
| Rev. 11, 10/02
I e
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1 cDAI.ITY
SDUPCE GPoUP PRINCIPAL
or Iock- class!- CooEs AmD SEISMIC o-

FSAR
SUPPL.T TIo# FICAT. ION STANDARDS CATEGORT LISTr 11_ _12.13 r3i r e i. r s i. a colminerssrstavConrosEpT [es] sectson

.

I
i .

t

j 4. Rooin and precoat tanke P RW D API-650 II 3 [ M] [13), [19)5. Piping and valves, cooling loop F R C III-3 IIA N ,
y

6. Piping and valves, RRR intertie F R R III-2 I T J MO* h1
' 7. Piping and valves, emer,eracy service P R,CS C III-3 I T

water makeup
3. Piping and valves, other P R D B31.1 II 3 10
9. Pumpe F R C III-3 IIA N 13

i C. Feel Servicias Eseissent 9.1.4

' NF STD I T1. Feel preparation machine SE R -

NF STD II N2. Icew feel inspection stanQ GE R -

, MF STD I T
]

3. General porpose grapple GE R =

j 4. Jib cranes GE R - 330.11/ I T
d 330.16
!

) D. Defue11pe seeipeopt 9.1.4

O 1. Refueling platforme et R
|2M

IE STD I T-

1 2. rest grapples oE R - Mr sTD I T ,

! .I.4.r R tor 1 r. ice .. . 4

i seuimment
I

) NF STD II 51. Equipment hemeling platfore GE C -

NF STD II N2. CRD handling equipment GE C -

y

F. Desctor Ve0001 Sgtvicias Deelsenet 9. 1.0,.1.5 ,,

| i
-

NF STD I T* 1. Steam line plage GE R -

2. Dryer and separator e11srq GE P - NF STD I T
,

NF SfD I T! 3. RPV head strongback GE R -

NF STD II N4. Service platform GE R -

NF STO I TS. Control rod grapple GE R -

6. Reactor enclosure crane P R d CIMA-70 I T ( 29 ]
;

i

! IV RADICACTIVE M Iguur.EleWT 11

}
j A. Lies 14 Maete Manaeement Svetene 11.2

* 1. Atmospheric tanks P RW D API-650 II N [18 ]
1 2. Filter vessete F PW D III-3 II N [ 18 ]

] 3. Dominejraliser vessete P PW D III-3 II N [ 18 )
I e. Evaporator, complete system P RW D III-3 II N [10 ]
i
i pov. 11, 10/02
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g TABLE 3.2-1 (Cont'el (Pege 6 3f 30|

QUALITT
d

SOURCE GROUP PSINCIPAL
OF LOCA- CLAISI- CODES AND SEISq1C Q-

PSAN CUPPLY TION FICATION STANDARDS C%TE3 ORT LIST'
sfgTWE/CDNPONErr [ 40 ] SECTION f 11* M _ f 31* f e 1* f 51* E cceempTe

5. Laenery drain filter P PW D III-3 II N [10]
, 6. Piping and valves P RW D III-3/ II N [18)!- 831.1
i 7. Pompe, contrifugal P RW D III-3 II N [10]

3. Gasooes Weete Iganagement pretes 11.3'

.

1. Neat eschenger P PW D WII!=1 II N [14]j 2. Pressere vessete P RW D VIII-1 II N [10); 3. Atmospheric tanks P RW D API-650 II N [ 18)
*

, 4 0-15 poig tanks P PW D API-620 II N |1911- 5. Recombiner P CS D III-3 II N
L[10 '! 6. Preheater P CS D III-3 II N 10,1

t 7. Aftercondenser P CS D III-3 21 N 'te' .

] 8. Def rigeration egelpeant, piping P PW D 89.1/931.5 II N |18
. 9. Refrigeration equipment, other P RW D VIII-1/ !! N | 18 ,|
', TENA Cg 10. Piping and valves P PW D III-3/ 11 N [19]i

i m31.1
,

| 11. Pompe /compressore P RW D NF STD II N [18]
i

C. Solid tenete Management erstem 11.4

1. Tanks, atmospheric P RW,T D API-659 II N '10'l* 2. Phase separatore P DW D API-650 II N |1g|
3. tamete containere P PW - MF STD II N 'ig'l

e. Centrifages P RW NF STD II N 1,' 18 j |
' -

t 5. Piping and valves P PW D III-3/ II N [133 j ,

831.1
6. Pompo P PW D III-3 !! N [10) |

| r unTsm sTsTseS
<

i

A. Service Water Svetem 9.2.1

$ 1. Neat exchangere P P,7 D VIII-1/ II N
i TEMA C

2. Piping and valves P P CW,7 D P31.1 II/ IIA N,

3. Pumps P R,CW D MF STD II N

, W B. Ekse*eency Service Water Svetem 9.2.2

1. Piping and valves P P,T, C/D / I/ IIA T/W @ 'd M*b

| 2. Pompo P S C III-3 I T

{ Pev. 12. 10 ins
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nota 3.2-1 (Cent'4) (Pege 7 of 39f

ti

;!
. ouRI.ITT

soumeE caovP PRIsCIPAI.
or ImCA- cIAss!- Coos 8 ANo sEIsNrc 0-

PSAR
SUPPL.Y TION FICAIION STANDARDS CATEGORY LIST; ggswconPossef gtoj e:CTIon r11 _L2.l* r 31' r4w r5w a cosmyte

} ,

, 3. lestore, musqr P S IEEE-323, I Y [12]-

! 344
4 4. Electrie:.1 modules, with eefety P 0,8, IEEE-323, I T (11), [12]-

i function C8,R 344, 279
,

; c. i 1.te, .r.to. 9.2.3
.3

1. Piping and valves P R.S.O C/D I/ IIA /II T/W h
2. Peegio P S C III-3 I T

t 3. lootore, peep F 8 I EEE-323, I Y (12]-
i 344
1 4. Electrical modules, with P 0,S. IEEE-323, I T (11), (12]-

; safety function CS,R 344, 279
i

D. Beneter ==-8 _e Cooline 9. 2.8
esoter sveten

g
'

1. Tanke, peessere P R D VIII-1 IIA W
2. Tanke, atmospheric P R D API-450 IIA N:

! 3. Cooler, reactor enclosure P R D VIII-1/ IIA N
1 ogelpment train eseqs TEfm C

4. Beat eschengere, other P R D VIII-1/ II Wi

. TEMA C
! 5. Piring and valves forming part P R,C 3 III-2 I T N M4
!- of containment boundary .

j 6. Piping to recirculation pompe P R C III-5 II N
: 7. Piping and valves, other P R D B31.1 IIA N
j e. Pompe P R D NP sTD IIA N
,

3. Ewhias anclosere Cooline
: unter svetem 9.2.9
i
i 1. Ilmat eschengere P T D VIII-1/ II W
l TEsa C
| 2. Tanke, atmospheric P T D API-650 II N
j 3. Piping and valves P T D B 31.1 II N
i 4 Pumpe P T D NP STD II N
1

i P. Circulatine tenter evetee 10.4.5

1. Condenser P T D REI II N
j 2. Cooling toneer P O WP STD II N-

; g 3. Piping P 0,CW,T, D B31.1 II N
i, pr S P, PP

j 4. Valves P CW,8P, D B31.1 !! N
i

PP,T
. 5. Pompe P CW,8P, D B31.1/ 11 N

Rev. 11, 10/92
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TABIm 3.2-1 (comt'4) (gege 3 og 333,Q osmI.ITr
800pCE apoor PatucIFALor Imen- CI.A881- CODES AND s IsMIC o.PSER SUPPLY TION FICATION STANDARDS CAT 330ST 3.ISTsrsTwcasmanst [esj sacTIon r 11e _Lu! r3* r 4 io rsw Lue, cause,Is i
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PP afo. I

v1 stasa,-gayapasos.srerse 9.s.o 9.s.s,
9.s.6, 9.s.7

1. Day tanke P G TII-3 I T
=

2. Diesel generatore P G IEEE-387 1 Y
-3. Tanke, diesel feel eterage P O| 4. Beat eschengers, jacket water P G C III-3/ I T

III-3 I T [22]
-

|

i
and lebe oil, air cooler coolant

TEMA C
|

s.' P11ters and strainers, lebe oil P G VIII-1/ I T
-

and feel oil systems
i S. Imbe oil heater It STD
' P G MF STD 1 T

-
7. Air receivers

| P G III-3 I T
-

S. Compressore P G
| 9. Cooling jacket water heater P G

MF STD I T
-

MF STD I T
-

| 10. Drain tank, dirty tube oil P G MF 819 II 3-

11. Piping and valves, feel oil system P 0,0
i

831.1 I T (44] gg y-

12. Piping and valves, diesel lebe P G III-3/ I T %}' -

oil eyeten (on and off skie) MF STD'

13. Piping and valves, 41esol starting P G III-3/ I T f.46]|
-

air system from receiver
to diesel skie MF STO

14. Piping and valves, other P G MP 819 II N [19)
-

1s. Trenstor pumps, feel oil systen P 0,0
,

B31.1 I T-
16. Pump, lobe oil P G

,

[ 17. Peop, Jacket water cooling P G MF STD I T
MF STD I T-

) it. Pump motore, feel oil system P G,0 IEEE-323 I T ,; -
s

344 '
,

, 19. Electrical moteles, with safety P G.C8 - IEEE-323, I T [11), (12]j function 344, 279i 20. Piemps, circulating water, P Gi Mr STD I T
-

pre-labe, air cooler, and
4 standby circulating lebe
j 21.1mbe 011 storage tanks P G III-3 I T-

22. Diesel cod estion air intake and P G,0 MF STD I T [44)-

exhaust piping

MN,f23. F1 ping and valves, jacket water P G - III-3/ I T @]system
MF STD24. Crankcase evacuation systems P G MF STD IIA N-

VII REATING. VENT 11ATING. AND AIR
CUM 01TtoMING SY ST EMS

A. Contro! 8tructure
.

1. Control floom WWAC Sfetem 9.4.1.1
| a. Water chillers (except condeneer) P C8 D VIII-1/ I T
I

Rev. 13, 11/02
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TAsLa 3.2-1 (cont *4; geese 9 of seg
,O a==LITY'

SOURCS omoor PRINCIFRL'
or Imm- ConssI- CooEs AaD estanIC o-

PSAR SUFFLY TION FICATION STANDARDS CATBeORT LIST
steTmuconsommsf[es] ssCuos riw _LLit raw r e ne r Sie g m cessyrs .

}
| /IEss-323
i b. teater chiller % F CS C III-3 I T
; c. Chilled water yempo P CS C III-3/ I T
j IEEE-323,
i 344 . ggk4. Piping aos selves P Ce D 331.1 I T [19] ,[4].

e. Fane P CS ANCA I T-

! f. Isotese, fan P Cs WW E IW-1/ 1 Y-

!

, CS
IEEE-323

} y. Colle, see1Amy P ARE I T-

i s. Co11e, electrac heating F CS Nec IIA a-

1. Doctwork and registere F Cs AISI/AIIS T [23]-
'

j. Despere, toelation and control P C8 ANCA I T [2S]-

j 2. a=-intact ageisment anos evne erstem 9.4.1.2

, a. Chilled ester system P CS C/D Item VII I T [19] ,
; .A.1.a/4
:, b. Paes P CS . AsocA I T

c. Isotore, fame F C8 NEIE 95-1/ I T-

IEEE 323
4. Colle, cooling P Cs ARE I T-

e. Colle, electric heating F Cs usC IIA N-

f. Doctwork and E991 stere P CS AISI/ AIDS I T (23]-
4
'

g. Despers, toolation and centrol P Cs ANCA I T [2S]-
i .

! 3. muergency Presh Air SePply System 9. 4.1. 3 '

) a. Pane P CS AsetA I T-

b. flotors, fene P CS IsENA 85-1/ I T-,
i IEEE-323

e. Cotte, electric heatin, P Cs NaC I T-

4. Doctuork F CS AISI/AAIS I T (23:(-

| e. Deepers, leolatice and control F CS A80CA I T [ 25|-

f. Profiltere F CS OL C1 ASS 1 I T (24;,-

g. EEFA falters P CS1

I T [ 39 ;l- -

) h. Charcoal adsorbere P C8 I T [ 39|- -
*

i

d 4. Cable apreading/Assiliary 9.4.1.0
settchgear Room avAc
a. Chilled water and steen F T D 3r STD/ II N

heating systees /931.1
| b. Fane P T ANCA II N-

| c. Cotte, cooling F T ARI II N-

t 4. Colle, steen heating F T NF STD II N-

| e. Doctuork ee4 registers P CS AISI/Asts IIA *P (23]-

; f. Despero,, fire F C8 OL IIA [2S]-
,

mee. 13, 11/92
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TABLE 3.2-1 (Cont'43 (Pege 11 of 33)

| O OSALITY
q Soomet eROUP PRINCIPht,
j DP IAC&= CLASSI. CODES AND SEISNIC g-

PSAR SUPPLY TION FICATION STANoARDS CATSGORT LISP1 > r , . w c. . . , (44] SScTION rtP _L23g r3w raw rsie ae
i
i

510400,

k. Charcoal ateorbers P R II N (39]- -

). 2. Sofueling Floor Evac 9.4.2.1
; System (Norme! Operatient

I a. Chilled water ama steam P R D NP STD 11 N
! heating equipment
j b. Piping and valves P R D B31 1 II W

c. Pane P R ANCE II N-,

; 4. Colle, ecoling P R ARI II W=

| e. Colle, heating P R fr STD II N=
'

f. Doctuart ame registere P R AISI/ANS I/II T/W [23) [26]-

g. Despero, leolation and control P R ANCA I/II T/W (251 (26]-

i 3. Boeotor meeleenre Air 6.5.1
! Recirculation System

p. a. Pene P R ANCE I T, (g =

b. Notore, fame P R! Mem W =1/ I T-

IEES-3I3
e, Ductuork .P R AISI/AlfS I T [23]-

44 Dampers, teolaties and control P R AMCA/IEEE- I T (25]-

323
e. Pret11 tere 9 R UL Claes 1 I Y '39;|24 l

-

E. REPA filters P R I T ,

- -

I T '39!Ig. Charcoal adsorbers P R - -
,

; 4. Standby ese Treetsomt System 6.S.1
4 a. Embeest fane P CS ANCA I T-

| b. Motore P CS NEMA NS=1/ I T-

! IEEE-323
c. Colle, electric heating P CS WSC I T-

| 4. Ductuork P R/CS AISI/A80s I' T 1[29]-

! e. Dampero, leolation and control P R/CS AMCA I T l '25;-

f. REPA f11 tere P CS
|'

I T |39,- -

g. Charcoal adsorbers P CS I T 1:39;- -

I h. Dentatere P CS I T [ 39)- -

f

S. Ret, apCI, acIC and 9. 4.2. 2
'CS Rocas SVAC

4ff84j a. Energency service unter eyeten P Item T.B- - - -

; b. F1 Ping and valwee P R C III-3 I T @3
i c. Pane, unit coolere P R - ANCA I T ii w 4. Motors, fame P R IEEE-323/ I T-

4 NEMA M-1
{ e. Colle, cooling P R C III-3 I T ;

,

j mer. 15, 12/92 l
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'

TABIA 3.2-1 (Cont'd) (Pege 12 of 3e')
iO

coAI.ITr -

SOURCE caoUP PRINCIPAI, !
OF LOCA- CLASSI- CODES AND SEINEIC p..

PsAR SUPPLY TION FICATION STANDARDS CATEGORY LIST
| sIsTsucoswoespT[es] eECTIon r 11* _L22 r ne raw rse a casserrq |

!
'f. Doctuork and registers P R AISI/ANS I T [23]-

'
t

{ C. PrimarT containment '

i 1. Drywell cooling system 9.2.18,
! 9.e.5
j a. Piping and valves P T.R D B31.1 II, IIA 3
] b. Motore, fan P C - IEEE-334/ I T
i NEMA-MG-1
; c. Fans P C ANCA I T-

,
! 4. Colle, cooling P C ARI IIA 3 i-

1 e. Doctuork P C AISI/Asr5 I T [23] *-

AnCA I T !1 f. Demper. P C -

g. Chilled water espelpment P R D MP STD II N'

} h. Chilled water teolation valves P R D III-2 I T ^

;
j at primary containment -

1 1. Piping associated with P C D* 331.1 I T (Q M68*h *

|h isolation velves at primary ;
containment ponetration

4

!
'2. Purge System

a. Piping and valves P R S III-2 I f h] #ifEd
,

b. Piping ame selves, beTone P R D B31.1 IIA Ni

outermost containment tootation ,
'

valves (smalles than 10-inch !
,

I nominal diameter) 1

1 3. Nyerogen recombiner

a. Piping and velves P R S III-2 I T [N
i b. Reaction chamber P R S III-2 I T ;

c. alouer P a a III-2 I Tj

j e. Vocaem relief system ,

i
a. Valves P C N III-2 I T

I

; D. Radweste and Offeae Enclosure 9.e.3

ANCA II N' 1. Pene P WW -

iw 2. Colle, cooling P RW - ARI II N
NF STD II Nt 3. Beating coil, steam P RW -

) e. Ductwork P Rw,T, SMACNA II N-

| Cs
1

,ev. 11, 1. m

._
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TABLE 3.2-1 (Cont'el (page 14 of 38)

geht.!TT
soumCE opoUP PRINCIPAL
OF IDCA- CLASSI- CODES Ag getemte g.

PsAm SUPPLY TION IICTIop STANDARDS CAT 800RT LIST
,

stor.wcoNeoNewt t tej sectroW f1w _L.2_le r3w r4w h Ley,cose.sNrs
,

g

'

CW

g, maa - 1e- - h1aammes *m-a a aan g,g,g
Boiler. Puoi 011 Trameter. Notet .

Treatment. s==eae treatmenti
-

1

1. Pane P AS.P. ANCR 11 N '-

W,s?
2. Dampete P AB,P, ANc4 II N-

Nest
3 ^^ -a qi M em ammataamm g,e.g

1. Fane P A ANCA It N-

2. Colle, cooling P A ,ARI II N-

3. Co11o, heating P A - fr STD It N t4. Doctuork P A SNAC II N *=

5. Campere P A AMCA II N-

6. Deleted '

7. Chilled hot unter, and direct P A MP STD II N |-

empenelon systems

R..Not Naistemense S W 9.4.0 '

1. Direct esp.meten and het unter P ES,A 8F STD II N-

esguipment
! 2. Pene P NS ANCA It N-

3. C011e cost and heet P NS ARI/It STD II Ne -

4. Ductwork P RS SNACNA II N-

S. Omsspers P MS ANCA 11 5-

, 6. Doet collectore P BS NP STD II N-
j 7. REPA P11 tere P M8 ANSI NS10 II N-
i S. F11 tere, other P NS - OL Class 1 It 5
I

| VIII RAIS STERN AND BUNEN CONetstcM I

j sIsTEM g
,

.
.i A.-_____ _., storaes ame Trenefer 9.2.7 |

'

1 system '

i |
i .1. Tanke P O O Art-620 11 N

12. F1 Pint and valves P T,0 D B3 9.1 II N
|3. Pumpe P T D B19.1/ 11 N I

NYD. I |4. D1kee P O - - IIA N

3. Mate Steam System 10

1. Piping, main stene to turbine P p,T a III-2 1, T ( 3 ), [ 19 ], [2O ], (4Q
4

Rev. 19, 99/82 '
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TABLE 3.2-1 (Cent *4) (rege 20 of 303
.

O'

co4LrTY
900PCE GROUP PRINCIPALor toeA- CtAss!- CooEs ANo sE!sN!c o-

PSAR SUPPLY TION FICATION
STANDA.RDS CATE3 ORT 3.1STsIsisnmossroustrr g se j sECTIoN r 11e _ Lug r 3 io rei r 51* L61*. cossePEtt

II nerILI4pf ofetans

A. safeemard Pipine Pill Svetes. 6.3
Includine ree4=ater rail s-stee

1. Piping and valves, from and including P P A IIt-1 I T [4] ggg.4isolation velves, to feedeater lines
2. Piping and valves, other P A 3 III-2 I T CM.73. Pumpe P R B III-2 I T |

3. seenEteelen Pool C19eNun Sretee Fig. 6.3-9

1. Piping an4 velves, to second P R 8 !!I-2 I T f.M MS 6isolation valve
2. Piping ane valves, after second P R D B31.1 IIA N

isolation velve
3. Pusspo P R D NP STO IIA N

h C. Dealaeralised water Makeup evetem 9.2.5

1 Tanke P N API-690 II N=

2. Piping and valves P ALL B31.1 II N*

3. Pumpe P W 331.1/ II N-

BYD.I

D. Orvue11 mittee water erstee 9.2.10

1. Chillers P T D WIII-1 II N2. Cooling ec11e P T ARI II, IIA N-

3. P1 Ping one valves, other P 7,P D B31.1 II, IIA N
4. Unives, toolation to primary cantainment P R 5 III-2 I T
5. Pumpe P T D NYD.I/ II N.

831 1
6. Piping associated ef th toolation veloos P C D B 31' 1 I T @3 NEO b*

.
at primary containsant penetratien

5- E. Control structere Chilled seter svetem 9.2.10,
<

1 Piping P CS D B31.1 I T [4k7 #fEdh.

2. Valves P C8 D B31.1 I T
*

3. Pumpe P Cs C III-3 I T
4 Notors, ymmy P C8 IEEE-323, I T*

344
1 5. Chillers (escept condensere) P Cs D v!!!-1/
! -

. IEEE-323
1 6. Chiller condensere P CS C III-3 I T
$

)
.

Rev. 12, 10/82
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) TAsta 3.2-1 (Cont'el.A lenge 21 of 30)
Gent!TT

:, sosses amove PetserPAL
of toCA- ctAsst- cosas Amo setsute e-t

Psas suert? Tion FICrtos sTAnsAeos cAfasceT sts?1 mTauconggar t**1 sacrtog i1P .L22 ria _.LEJ' L2 * _ Lilt. tuumsmTs

P. camaressed. Alr mal tantrument. Gaq 9.3.1
} 213199

4 1. compressore P T S W STS !! W; 2. Imotrement gas botttes P T W sTO 1 Y [13]-

3. Air and goe receivere P T D VIII-1 !! W
4.. Piping and valves forming part P C,B B III-2 I T (W MdiS-Gof containment boendary,

5. Piping and valves, safety- P Cet C III-3 : T (MJrelated
-

; .. n ,in, an. .ai - s, otior , m . mi., n .

.. - um._m g .. u
1

s. semple coolers P C,e, e vttt-t at a *!,
T,sw

| 2. Piping and vatves en 111-1 P C A tit-1 1 T. system [9]y [46
I]. 3. Piping med velves en III-2 P O 3 III-2 I Ysystem (incledes contalement [9]I[4C M *bi

| penetration twtatlant
i 4 Piping and valves an III-3 P 3 3 111-2 Yersten [9]f[%<

j 5. Piping and valves, other systems P 3,TetW 9 B31.1 11 W [9]i

| N. Mgggg,3Gggr. Braig 9.3.3

t. Piping, radioactive P Cet, 9 331.1 at/ftA N
i

!
T.tw2. Piping, moeraetoective P Att 3 m31.1 11 W3. Piping and valves primary esatainment P C a III-2 I T [4Q M *bleolation boendary

1 21gs_frotect&gg 3ggggg 9 . 5.1

1.
-

Pompe, piping ana meter eyetom P Att WPA/ ANT It/12 A N-

componeate
I 2. One system e nte (Co P C3 NFPA/AN! !!/11A N-

and Malon 13013,

3. Fire and emohn detection and P Att WPA/ ANT !!/11A N-

alarm system

! I

1

|
'

mov. 6, 96/02
1 )
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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 8.3.2.1.1.4.

[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
0-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 IEEE-279 paragraph 4.4 and IEEE-323.

[443Su. +s associa ted min %*4 p,ipi a.re. conEuedeA E accorde
bI di alih A.55ME M se'ismic, q T retuiremen:ts.

i

l
Rev. 15, 12/82 !
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LGS MEB-SER
!,

QUESTION NO. 7,

t (Table 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.

!
,

i

i

:

LO

!

:

!

,

i
:-

O
'

l

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

.

.- - .... .. -..._. . -.- - - _.. . - - - - . - __-.- .-____ _ _ _ _ -. _ - . - . _ . . - -
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LGS MEB-SER
,

QUESTION NO. 8
(Table 3.2-1)

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.

f

f

O

;

!

:
!

|
[

!

|

|

i

i RDP:hmm/002019*-9
3/25/83

_ . ~ . _ _ . _ _ _ _ . _ . . . _ _ . _ . . . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . . _ . _ . _ _ _ . . . _ _ . _ _ _ _ _ _ _ . _
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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 0-list status of piping and instrumentation

' within the spray pond is shown on Figure 9.2-3.
I

[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 componer.ts
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
[O 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 distribution panels, which are 0-listed as shown
in items X.A, X.B and X.C.

[44] Cast iron exhaust piping beyond the roof penetration is not
0-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 IEEE-279 paragraph 4.4 and IEEE-323.

#[%"J5upports a.sseekica. ciR uis pip 6ss a.re. c.aiskueted.iw aaoh wM. plih
a.ssawsta.c a.nA. seismw dategor$*I. require,mc42s.

7

[4.13The rwactor vessel suyporg 56ct * s cAesiped b ne AME. Code. SecGw.III,6145sh Y
Sulad'm MF cesteria . .

I" "#
'

.

[36] %+rol red dr'ide houSIM 5"f f*fN "'* '**87'#' . "K Of- %" Y*
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LGS MEB-SER

QUESTION NO. 9
(Table 3.2-1)

Justify not providing a quality group classification for the reactor
internals.

RESPONSE
i

i

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. -

.

1

!

O,

,

;

.

.

O
RDP: hm/D02019*-10
3/25/83
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TAsts 3.2-1 (page 1 og 333
i " Los sesses Co TemIA summe?

- _

GUALITY
I. EDURCE GROUP PGISCIPM

or LoCA- CtAss!- C0oss Amo satsu C e-,

- Psha SUPPLY Tlote FICTION STANDASDS CATEGOST LIST'
313tBIEC9EttBW1 [ *81 SEIME - II P_ .L22 .L U2._. LSR_ L12 Lt2_ C9EMBE I

, *

I M38

hhA. 33333ag.373133 4,5

I 1. Beector vessel et C A Itt-1 I T [7] I

| 2. seector vessel seppert skirt et C III-1 I Y
I 3. Reactor vessel appurtenances, GE C III-1 I T
- preneure retaining portione

}!
4 Ces (control rod drivet hoseing et C - W STS 1 T

eupport a NReactor internal p _ ^___:. g. S. _ et C W STs ! T-

1 engineered eefety festeres gg. g
} 4. Beector internalp^. _ , ." - GE C 8.F $ 7]) II N [8]-

i ether
: 7. Control rode et C - W STS I T
!g 8. Cure support streetere GE C W STS I T-

9. Power range detector hardware 08 C 3 III-2 1 Y,

' 10. Fuel assembles GE C - W ST9 1 Y

8. E miset.htM as.ITette 4,5

k 1. Vessele, level instrumentatlan OS C A !!I-1 1 1 [9]
| condeneing chambers
j 2. Vessels, air accumulatore F C C III-3 I T

|
3. Piping, retter volve elecharge F C C III-3 I T
4. Piping and valves, reactar cootent GE/F C.B A 111-1 I T [7],[9j

preneure boundary (90P83
j S. Pipe supporte, P C III-1 I T [7]-

main stean
* 4. Mechanical compeaanto, instrumentation W C B W STD 1 Y [ 11 )
| with safety function
i 7. Electrical modules, with safety et C.B.C5 - 1888-323, t Y [ 11 ), [ 12 )
. f unct ion 344 -

| S. guenctiero and quencher empporte P C C ItI-3 I T

i

| C. cas ersteau s_afstes e. 6.1
'

| f. Cont rol rod drives et C - III-2 1 Y
: 2. Bydraulic control unit including GE 3 W STS I T [ 14 ]-

( scram accumulatore
!,
i

l
i '

| * Befer to mtee at the end of thle table. Bev. 6, 06/02
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LGS MEB-SER

QUESTION NO. 10
(Table 3.2-1)

J
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.

O
RDP: hmm/D02019*-11
3/25/83
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O c Q.

14S FSAR

TABLE 3.2-1 (Cont'd) (Page 5 of 38)

&
QUALITY

SOUPCE GFOUP PRINCI PAL
OF I.0CA- CI.ASSI- CODES AND SEISMIC Q-

FSAR SUPPLY TION FICATION STANDARthi CATEGORY LIST M.$
SYSTgM/COMPOWElfr(40) SECTIO!! f 11* I21* _ f 31* f 41* f 51* L6,,,1*,,,, cosmENT8 j

W
4 Resin and precoat tanks P RW D API-6 II N [18]

' 5. Piping and valwee, cooling loop P R C f IIA N [ g ), [ is ), [ 19 )i

6. Piping and valves, RRR intertie P R B III-2 I Y

7. Piping and valves, emergency service P R,CS C III-3 I Y

water makeup
! 8. Piping and valves, other P R D B31.1 II N [18]

9. Pumpe P R C III-3 IIA N [ 18 )
i

C. Fuel Servicine Equipment 9.1. 4

NF STD I Y1. Fuel preparation machine GE R -

2. New f uel inspection stand .GE R - MF STD II N;

3. General purpose grapple GE R - MF STO I Y

4. Jib cranes GE R - B30.11/ I Y
B 30.16

D. Refueline Besiement 9.1.4

I 1. Refueling platforms GE R - NF STD I Y

2. Puel grapples GE R - NF STD I Y

E. Weer Reactor vessel Service 9.1.4
Fautement

1. Equipment handling platform 3E C - NF STD II N

2. CRD handling equipment GE C, - MF STD II N

F. Reactor vessel Servicine Beeissent 9.1.4,
9.1.5

f

1. steam line plage GE R - NF STD I Y

2. Dryer and separator eling GE P - M/ STD I Y

3. RPV head strongback GE R - MF STD I Y

4. Service platform GE R - MF STD II N

5. Control rod grapple GE R - NF STD I Y

6. Reactor enclosure crane P R - CMAA-70 I Y [20)

IV RADIOACTIVE WASTE MANAGEMENT 11

A. Liould Weste Manaaement Systems 11.2

1. Atmospheric tanks P RW D API-650 II N [ 181
2. Filter vessels P PW D III-3 II N [ 18 )-

3. Dominera!! er vessete P PW D III-3 II N [ 18 )
4 Evaporator, complete system P FW D III-3 II N [ 18 ]

Pev. 11, 10/82

.
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LGS MEB-SER
1

s

QUESTION NO. 11 |() (Table 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 fol}owing 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).

,--

| (_ /

1

:

i

!

|

O
i
'

RDP: ham /D02019*-12
3/25/83
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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.

1

| 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.

O
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I JOB No. 8031 i

,*

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 HYDR'O TEST VENT WITH VALVE
NO. 11-1063 PER FCR-M-13,888.

O

1

1 T-1/4(1/83)
l

; .-

|
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JOB NO. 8031
EMERGENCY SERVICE WATER SYSTEM

P&ID 8031-M-ll, 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
- NO. 11-2065 PER FCR-M-13,955.

( E-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 !

QUESTION NO. 12
(3.2.2, 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
430.75.

The safety related HVAC systems are designed, fabricated, erected, and
tested to quality standards commensurate with the safety function to be

p performed. Fans, filters, plenums, dampers and ductwork in these systems
Q are not classified as piping or pressure vessels and, as such, do not

fall under the jurisdiction of ASME Section III. All 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.1.c will be changed to
reflect.this.)

O
RDP: hmm/002019*-13
3/25/83
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LGS MEB-SER

QUESTION NO. 12 (CONT'D)

4. The control enclosure chilled water coils in safety related airO 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.

t
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.
28 FSAR,

TABLE 3.2-1 (Conte d) (Page 9 of 39
1

QUALITY
; SOURCE GPOUP PRINCIPAL

OF IDCA- CLASSI- CODES AND JEISMIC 0-!
FSAR SUPPLY TION FICATION STANDARDS CATEGORY LISYarsTwConPpuErr [401 HCH9t! __L1J2_ _L2J2 _L2.1t___ _ f 41* r s ie LL33. ggetEETE,

'
t

; /IEUE-323 ib. Water chiller condensers P CS I Y
i

1 c. Chilled water cunos P CS D # MF I Y
:

|

1
-323,

344
I d. Piping and valves P CS D B31.1 I Y (19 ] I

e. Fans P CS AMCA I Y-

4 f. Motors, fan P CS
t

NEMA MG-1/ Y Y |
-

) IEEE-323 :, 4 Colle, cooling P CS ARI I Y-

| h. Colle, electric heating P CS MEC N I 1-

| 1. Ductwork and registers P CS AISI/AWS Y [231 ,

-

{ j. Dampers, isolation and control P CS AMCA Y [25]-

1

i 2. Aemiliary Equipment Room MVAC System 9.4.1.2 ]'
a. Chilled water system P CS C/D Item VII I Y (19 1 f

{ .A.1.a/d
b. Pane P CS AMCA I Y-

, c. Motore, fano P CS NEMA MG-1/ I Y-

IEET 323
; d. Colle, cooling P CS API I Y !

-
- e. Colls, electric heating P CS v NEC IIA N *

f. Ductwork and registere P CS AISI/AWS I Y (23]-

g. Dampers, isolation and control P CS AMCA I Y [15 ], -

!
*

3. Doorgency Fresh Air Supp1Y System 9.4.1.3

L a. Pans P CS AMCA I Y-

j b. Motore, fans P CS NEMA MG-1/ I Y-

IEEE-323
c. Colle, electric heating P CS

-

NEC I Y-

4. Ductwork P CS, AISI/AWS I Y [231 ;
-

j e. Dampers, isolation and control P CS AMCA I Y (251-

j f. Prefiltere P CS UL CLASS 1 I Y [241 g i
-

J g. HEPA f11ters P CS I Y ( 391 !
- -

| h. Charcoal adsorbers P CS I Y [ 39 1 % 1
- -

4

@'
4. Cable Spreading / Auxiliary 9.4.1.4 sSwitchgear Room HVAC*

~
'

a. Chilled water and steam P T D Mr STD/ II N b' *

heating systems /B 31.1
i b. Fans P T AMCA II N-
1 c. Colle, cooling P T ARI II N-

j d. Coils, steam heating P T 4F STD II N-

i e. Ductwork and registers P CS - AISI/AWS IIA N (23]f. Da mpe ra, tire P CS - UL IIA N (25]
!

Rev. 17, 02/83 *
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LGS FSAR
'

;

OUESTION 430.75 (Sections 3.2, 9.5.4, 9.5.5, 9.5.6, 9.5.7,i

9.5.8)

Diesel generater 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 i

;
; entire diesel generator auxiliary systems to be designed to ASME

Section III Class 3, or Quality Group 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 (Figa e 9.5-8) |

b. Cooling water system which includes the jacket water'(
. cooling loop and the air cooler coolant loop (Figure

9.5-9)

c. 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.

O
430.75-1 Rev. 17, 02/83
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M -~ /LCHAPTER 9

FIGURES (Cont'd)

Ficure No. Title

9.4-2 Reactor Enclosure and Refueling Area HVAC System
P&ID

9.4-3 Radwaste Enclosure HVAC System P&ID

9.4-4 Turbine Enclosure HVAC System P&ID

9. 4-5 Containment Atmospheric Control System P&ID

9.4-6 Primary Containment Vacuum Relief Valve Schematic

9.4-7 Drywell HVAC System P&ID

9.4-8 Drywell Air Cooling System Layout

9.4-9 Hot Maintenance Shop HVAC System P&ID

()9.4-10 Miscellaneous Structures HVAC Systems

9.4-11 Administration Building HVAC System P&ID

9.4-12 Control Structure Exhaust Air Discharge

9.5-1 Fire Protection P&ID

9.5-2 Riser Diagram, Public Address System for Unit 1

9.5-3 Riser Diagram, Puble Adiress System for Unit 2

9.5-4 Riser Diagram, Public Address System for
Miscellaneous Structures

9.-5-5 Riser Diagram, Telephone System for Unit 1

l 9.5-6 Riser Diagram, Telephone System for Unit 2

9.5-7 Riser Diagram, Telephone System for Miscellaneous
Structures

c

9.5-8 54.I nepator and Plant Fuel Oil Systems
Stan by Diesel Ge_J %.46-2e D Q G

'

54. 1
9.5-9 3A.1 Diesel Generator "c-1 r.g Water System

6 M. 2. }& M M
| 9.5-10 Diesel Generator Air tarting System
i
l

9-xviii Rev. 15, 12/82

'
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LGS MEB-SER

QUESTION NO. 13
(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 + 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 in footnotes 29, 30, and 31 to Table 3.2-1.

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

O

O
RDP: hmm/002019*-15
3/25/83
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LGS FSAR

f 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:

The manufacturer of the turbine stop valves, turbinea.
control valves, turbine bypass valves, and main steam
leads from turbine control valve to turbine casing has
used quality co6 trol 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 F%6-13 *

liquid penetrant examination may be substituted. I

Examination procedures and acceptance standards are at
least equivalent to those specified ,in, ANSI B31.1 Power
Piping Code. g jg3a

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

(C:)
,

Rev. 2, 12/81
i

i
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TABLE 3.2-1 (Cont'd) (Page 37 of 38)
][

t liquid penetrant methods. Examination procedures and ges.13

acceptanc standards are at least equivalent to those
specif n ANSI B31.1 Power Piping Code.

gty te, secho
All inspection records are maintained for the life ofc.
the plant. These records include data pertaining to
qualification of inspection personnel, examination
proceoures, and examination results.

[32)The classification of the feedwater line from the reactorvessel through the second isolation valve is Group A. The

classification of the feedwater line from the secondisolation 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 seismicdesign 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:

, {( ) Inspection and treatment of the rock surface at the ponda. 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.
Performance of a seepage test to ensure that the design

| c.
basis seepage rate assumptions are not exceeded.

In addition, material used for treatment of fracture zones
and capping observation wells is 0-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.

IO
Rev. 6, 06/82
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QUESTION NO. 14
(Table 3.2-1, Pages 16-18) 1

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.

O,

4

d

|

|

I

O
RDP: ham /D02019*-16
3/25/83.
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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 3.6.2.1.1.1 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

/7 25 3.6.2.1.3 Circum. Break GE/B

h 26 3.6.2.1.3 Circum. Break B

27 3.6.2.1.3 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
|
I 31 3.6.2.2.2 Recirc. Stiffness GE

32 3.6.2.2.2f Recirc. Operability GE

33 3.6.2.2.2 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 B

!

|O
;

| RDP: cal /K022218*-1
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QUESTION NO. 15 ,

(3.6.1.1, 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.

O
,

RDP: hmm/D02019*-17
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() 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.

f. 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 meg _

withstand the impact without f ailure. n sud uP".I"Wical dak. h wwd, a.dA.itiou.i beu=*+io~ will be *Wd*Ag
oc wi

3.6.1.2 heYcel IiD *
A listing of high-energy fluid system piping is provided in
Table 3.6-1. All other piping in the plant that is pressurized
above 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 consequences of
the pipe rupture are acceptable. These analyses are summarized

:

below for high-energy and moderate-energy fluid systems.
1

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 loop piping utilize
stainless steel bars. The restraints on the 22-inch discharge

header and the 12-inch risers utilize carbon steel cables. A
!

| schematic detail of a restraint is shown in Figure 3.6-3.

Steel plate barriers are provided to prevent jet impingement from
postulated ruptures of recirculation loop piping from causing
unacceptable damage to the CRD withdraw piping. Complete

IOs severance of CRD withdraw piping does not prevent the associated
.

3.6-4
:

|
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QUESTION NO. 16
(3.6.2, 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".

:

O

.

O
!

RDP: hmm/D02019*-18
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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-
cnergy 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 Lpcations 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
oither inboard of the inboard isolation valve or outboard of the
cutboard 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. p
TerminaA enos or tne ~ ping runs e tenalng e and tness portio

_

of hig ergy pip g are consi red to o inate a point r gag.gj
cdja to the equired mo -limitin restrain .f

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 Sn, calculated for normal and
upset conditions by equation (10) of paragraph NB-3653,
does not exceed 2.4 Sm, or

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

c. The stress intensity range Sn, calculated for normal and
upset conditions by equation (10), exceeds 3.0 Sm, but
the stress intensity ranges computed by equations (12)
and (13) of paragraph NB-3653 are less than 2.4 Sm and

O the cumulative usage factor associated with normal,
upset, and testing conditions is less than 0.1

3.6-30

__ - - - _
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QUESTION NO. 17
(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 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@e,,and should be calculated byEq. (10) in Paragraph NB-3653, ASME Co Section III, for those
loads and conditions thereof for which Level A and Level 8 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
AIMECodeSectionIII.

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 S,.

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
I 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 2.4Sm and 3.05m.,

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
j clarification.

t

!

A
V
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a

3.6.2 DETERMINATION OF PIPE FAILURE LOCATIONS AND DYNAMIC, ,

EFFECTS ASSOCIATED WITH POSTULATED PIPING FAILURES
i 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 Conficurations

{ 3.6.2.1.1 Break Lpeations 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. .

Oofhigh-energypipingareconsideredtooriginateatapointTerminal ends of the piping runs extending beyond these portions
I

edjacent 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 Pipina

a. The stress intensity range Sn, calculated for normal and
upset conditions by equation (10) of paragraph NB-3653, M8B-
does, not exceed 2.4 Sm#a-A the muta+'we usage 4.eAcc 'M
assocm.+eA wiw normal, upset,and. iesMS codhs is less ha o.i, or

b. The stress intensity range Sn, calculated for normal and
upset conditions by equation (10) of paragraph NB-3653
exceeds 2.4 Sm but does not exceed 3.0 Sm 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 andn
upset conditions by equation (10), exceeds 3.0 Sm, but
the stress intensity ranges computed by equations (12)
and (13) of paragraph NB-3653 are less than 2.4 Sm and
the cumulative usage factor associated with normal,

3upset, and testing conditions is less than 0.1

(O ;

I 3.6-30
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() Inservice inspection of the reactor coolant pressure '

boundary is discussed in Section 5.2.4. !

I

3.6.2.1.1.2 Recirculation System Piping'

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

Terminal ends of a piping P.un or branch runa.

3 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) gee. ,

exceeds 2. 4 Smf And ** mkH** "5^$8 f*** ' r>u
I

or ( 13 ) ,d. wiA normal, upset,a.d tes6u3 condiHons a le55 %*n 0 I-
-

usecia+e

2. The stress range calculated using equation (10)
exceeds 2.4 Sm but is less than 3.0 Sm, 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. |

c. 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
detailed to differentiate stresses at each postulated
break.

3.6.2.1.1.3 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 tersinal ends, as,
determined by one of the two following criteria:

| 3.6-32
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(
1. At each location of potential high stress such asd) pipe fittings (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 mets

(a) The stress intensity range Sn, calculated by
does not usequation (10) of paragraph NB-3653, h +.c yexceed 2.4 Sarud %**mataGe usaqc

assoc.iaAeA so% normal, upse+, and tes+h conditsas is less %a= o.r.

(b) The stress intensity range Sn, as calculated
by equation (10) of paragraph NB-3653, exceeds

..
2.4 Sm but is less than 3.0 Sm, and the
cumulative usage factor is less than 0.1.

(c) The stress intensity range Sn exceeds 3.0 Sm,
but the stresses computed by equation (12) and
(13) of paragraph NB-3653 are less than 2.4
S , 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

Where the piping consists of a straight runrun.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 runsa.

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

g( }

3.6-33
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QUESTION NO. 18

( } (3.6.2.1.1.1, Page 3.6-31)

When stresses in ASME III, Class 2 piping beyond the break exclusion area
exceed 1.8S as calculated by Equation (9), and when the piping ish
constructed in accordance with ANSI B31.1, the piping shall be seamless
with full radiography of all circumferential welds, or all 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.

w

i

.

O
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'Inservice inspection of the reactor coolant pressure McE-IS '
,

boundary is discussed in Section 5.2.4. |
_

3.6.2.1.152 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 III) for
upset plant conditions and an fndependent OBE event,
meets the following requirements:

,

'1

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

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

t 3. The stress range calculated using equation (10)
exceeds 3.0 Sm, and the cumulative usage factor ');
exceeds 0.1.

c. If two or more intermediate break locations cannot be
determined by stress or usage factor limits, two

| intermediate locations are selected on a reasonsble
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
detailed to differentiate stresses at each postulated
break.

3.6.2.1.1.3 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 i

determined by one of the two following criteria:

3.6-32

. - - _ - - _ - - _ . . - . . - - - - - _ - - - - _ . _ - _ _ . - . -



-. .__ _ _ - - . - _ - . _ _ ._ - -_ _ - -- - - - . . .

|

LGS MEB-SER
|

!

QUESTION NO. 19 '

i (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.

RESPONSE
,

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

I

L

,

. .

f

I

|O
;

i

\

i-

|

|

,

|

|

)
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QUESTION NO. 20
(3.6.2.1.1.1, Page 3.6-31)

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.le is revised for clarification.

O

O
RDP: hmm/D02019*-22
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(
,'

The loading resulting from a postulated pipe breakd.
beyond these portions of the piping does not cause the
stress as calculated by equation (9) in paragraph NB-
3652 to exceed 2.25 Sm, except for the portion of piping
between the isolation valve and the adjacent restraints
protecting the operability of the valve. For this
latter 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 Pioina

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(1.2Sh * S )+A

b. 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 . Higherh
stresses are allowed provided that the valve operability
is not impaired. .

In addition to these stress and fatigue criteria, high-energy

[O piping in containment penetration areas must meet the following
requirements:

a. Welded pipe support attachments are avoided to eliminate
stress concentrations.

'

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

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

d. The desipr % points of pipe fixity (such as pipe
anchors 4r n elded connections at containment
peneftas o v does not require welding directly to the
oute; Gvvince of the piping (flued, integrally forged
pipe 11ttings 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.
L u.=che. mi A N k-wcvice. iv.eech pen, MEB-

e. 4M5 th? 0: tent pr::ticebley.the inservice examination 2o

completed during each inspection interval will provide
,

, ' ' ' 100% volumetric examination of circumferential and
[l longitudinal pipe welds within these portions of piping.
|,

3.6-31
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QUESTION NO. 21
(3.6.2.1.1.2, 3; Page 3.6-3, 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) At terminal ends.

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

c) At intermediate locations where the cumulative usage factor exceeds
0.1.

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 exceedsm
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.

|
|

: O
!

, RDP: hmm/D02019*-23
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QUESTION NO. 22

{}
(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 welded attachments, a
break should be postulated 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.

O

i

l'

|
|

.

)

(
,
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1. At each location of potential high stress such as() pipe fittings (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 Sn, calculated by
equation (10) of paragraph NB-3653, does not
exceed 2.4 Sm.

(b) The stress intensity range Sn, as calculated
by equation (10) of paragraph NB-3653, exceeds
2.4 Sm but is less than 3.0 Sm, and the
cumulative usage factor is less than 0.1.

(c) The stress intensity range Sn exceeds 3.0 Sm,
' but the stresses computed by equation (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

I- minimum of two separated locations are chosen based
O 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

Where the piping consists of a straight runrun.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:

IAt terminal ends of piping runs or branch runsa.

b. At intermediate locations between terminal ends, as pggrf1
determined by one of the lowing criteria:

1. At each location of poEential high stress, such as
pipe fittings (elbows, tees, reducers, etc),

i valves, and welded attachments()
,

3.6-33
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O
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(1.2Sh+S).A

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 l
equations (9) and (10) of paragraph NC-3652. The l

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

locationischosenonthebasisofhigheststress.{
IW68-3M'3.6.2.1.1.5 Nonnuclear Class Piping

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

a. At terminal ends of piping runs or branch runs

O 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

j 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

O 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+S).A

3.6-34
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QUESTION NO. 23
(3.6.2.1.1.5, Page 3.6-34)

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
seismic Category Il 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.

O Safety related components are protected from the effects of high-energy
Q 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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QUESTION NO. 24
(3.6.2.1.3, Page 3.6-35)

Is there any unrestrained whipping pipe located inside containment?

RESPONSE

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

a. Reactor Vessel Drain Line (4" DCA-101),

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

. c. RPV Head Vent Line (2" DBA-108)

d. 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 ability to shut the reactor down safely will be maintained if a break
occurs in any of these lines.

O

!

L
,

i

O
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QUESTION NO. 25
(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 posulations to include this requirement.

RESPONSE

The rules for exemption of certain break orientations, wl: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.

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

O.

RDP: hmm/002019*-27
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( The above criteria notwithstanding, cracks are not postulated in
,

those por.tions 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, provided that:

1. 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(1.2Sh + 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
determined by the criteria listed in Section 3.6.2.1.1, except FW6"y

wher3'5tr rur:1:ti:: ::::: f cter ie lere than 0.' ;f it can be 25,
shown that the maximum stress is in the circumferential direction 30
and is at least 1.5 times the longitudinal stress, in which case
only a longitudinal break is postulated.

Lonoitudinal 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

f( ) 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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pi

v unless limited by piping restraints, structural members, or
piping stiffness.

Longitudinal 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

c. At locations where C : ;.;ul:tive .::g; f::ter i: 1;; meg-2f,
,,$_ ~ t a r n ? --M?it can be shown that tne maximum stress is 30

in the longitudinal direction and is at least 1.5 times i
.

the circumferential stress, in which case only
circumferential breaks need to be postulated.

Throuch-Wall Leakace Cracks

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

Oenergyfluidsystempipingexceedinganominalpipesizeof1 ;
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:

Os
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

3.6-36 ,
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QUESTION NO. 26
(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.

RESPONSE

All 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.

.)
.

O
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QUESTION NO. 27O ,

(3.6.2.1.3, Page 3.6-35) i
!

List and justify any longitudinal breaks that are assumed to be less than I

full area breaks.

RESPONSE
;

In the Limerick design, all breaks are assumed to attain full pipe break
area instantaneously.4

This is reflected in the revised text.

:
i

;
5

1

i
!

;

O!

,

! O
4
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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.
Au breaks ce usu .a.+o a.E full pipe, bre k. area. ins %%e$51 i5 .e. MeS-

b. SAFrise time not exceeding one millisecond is used for M
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:

a. The transient forcing functions at points along the pipe
result from the propagation of waves (wave thrust) along
the pipe, and from the reaction f6rce due to the
momentum of the fluid leaving the end of the pipe

[() (blowdown thrust).

b. 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 thec. sum of the wave and blowdown thrusts and is equal to the
vessel pressure (Po) 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

I

|
direction), the force is assumed to drop off to the
value of the blowdown thrust (i.e., 0.7p A).'

d. Time histories of transient pressure, flow rate, and
other thermodynamic properties of the fluid can be used

Or to calculate the blowdown force on the pipe using the
following equation:

.

3.6-37
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QUESTION NO. 28-

(3.6.2.1.3, Page 3.6-35)

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

RESPONSE

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

1 .

O
!

!

,

O
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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. I

b. Between containment isolation valves, provided that: !

1. 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(1.2Sh + S ).A

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
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 is at least 1.5 times the longitudinal stress, in which case
only a longitudinal break is postulated.

Lenoitudinal Breaks 6

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 tre. pipe at the break location. The split.s

O! is assumed to be orientedNso that the jet reaction force causes
out-of-plane bending of the piping configuration. Piping i

movement is assumed to occur in the direction of the jet reaction

'

3.6-35
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QUESTION NO. 29
(3.6.2.1.3, 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.

!

.

t

i

O

!

i

:

,

!
.

2

|O
|
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I
QUESTION NO. 30
(3.6.2.1.3, Page 3.6-36)

Longitudinal 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 i

this requirement. 1

RESPONSE

See response to Question No. 25.

,

O

1

i

|

O
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QUESTION NO. 31
(3.6.2.2.2, 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

g rotating around point 8 are calculated to be identical to those of pipe
Q 1ength 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.

|
I

|
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Question NO. 31(Cont 'd)

'
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Figure 1 - Generic Representation of Pipe
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Figure 2 - Representation of Pipe with
Both Ends Built-In
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QUESTION NO. 32
(3.6.2.2.2.f, Page 3.6-40)

' - O 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.

4

O:

!

i

i

; O
i
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O safety function, or whose failure would not further
-

:

escalate the consequences of the accident, are not I

designed to meet limits imposed by the ASME B&PV Code l
for essential components under faulted loading. JS-- |

Howeper, if the y components ar required for safe -

shutdown, or syve a safety fu ction to protect e
s ,uctural integrity of an es ential component, imits p4g13-
t meet the pode requirement for faulted cond' ions and
jmits to e$ure operability, if required, wi 1 be met. I 312

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.

The pipe bending moment- (O Shear deformation is also neglected.
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 to 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
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QUESTION NO. 33
(3.6.2.2.2, 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
IF074A,B 2132 459 1
1F032A,B 2132 459 2

The valves are also seismically and dynamically qualified.

p b) If a break were to occur between valves IF074 and 1F032 (Figure
V 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

i 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 line, can be closed by an operator to isolate a broken
line if any of the check valves described above fail.

u)
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QUESTION NO. 34
(3.6.2.3, Page 3.6-42)

O 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:

t 1. 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).

2. 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.

3. 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.

O
RDP: hmm/002019*-36
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QUESTION NO. 35
A (3.6.2.4, Page 3.6-45)
V

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

p 2. Load applied parallel to the base against one side of the
Q 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 morient 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.

|

|

O, V
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QUESTION NO. 36
' (-'g (3.6.2.5.2, Page 3.6-46)

O
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 the operability of the containment isolation
valves, during a postulated 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.

O
.

i
i

.

4

4
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QUESTION NO. 37
(3.6.2.5.2, 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."

O

j

|

|
|

|

|

|

!
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iO.6.2.5.13 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 III), 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 III because the pressure boundary has been breached.
The restraints are evaluated for pipe rupture loads as described

MEB-37in Section 3.6.2.3 jggg7

Ocontrol movement following a postulated pipe rupture and toIndependent Restraints - When restraints are designed solely to
function independently of the normal support system, only the i

design pipe rupture loads are applicable. >

To ensure that restraints function independently of the normal'
support system, the motions of the intact pipe due to all normal
cnd 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
cdjustment 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 Desian Criteria
,

Guard pipe assemblies are not used in this plant.

3.6.3 DEFINITIONS

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

.

! 3.6-46

|
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MEB-

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

:

O

|
.

!
,

3.6-46a (Insert),

!
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LGS MEB-SER

QUESTION NO. 38
(3.6, 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 appilcable drawings.

RESPONSE

All 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.

!

O

1
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LIMERICK
'

MEB SER QUESTIONS;

! 3.7 Seismic Design
i

i 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;
1 41 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)
'

l 43 3.7.3.12 Buried Piping B

' 44 3.7.3.13 Boundary Anchor B

J

l
;

: O
,

i

1

!

:

!

;

1

I

O
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LGS MEB-SER

QUESTION NO. 39
Q (3.7.3.2.1, page 3.7-18)
O

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 N0ZZLE(2)

Loading Fatigue Usage

10 OBE Cycles 0.006

All 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 El Centro) in the GE base study.

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

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

.

O
RDP: hmm/D02019*-42
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b. Seismic load computation based upon the tray frequency
',

and the design spectra
fe

c. Calculation of the tray allowable capacity ,

!

d. Evaluation of the tray capacity by interaction formula ,

1

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 Earthauake Cycles

3.7.3.2.1 Determination of Number of Earthquake Cycles (NSSS) ME6'
397To 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 690 W component, 30
see; and March 1957, Golden Gate S 800 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 goodO 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'
15% of the reversals lie below 50% of the maximum stress level. MES"

, 21: ::'e m....... ;e ::::: :r' r :::rn 1 r;;_. . ; . 7 C S g
In summary, the cyclic behavior number of fatigue cycles of a
component during an earthquake was found in the following manner:

The fundamental frequency and peak seismic loads area.
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 frequency 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

O of the cycles have negligible contribution to fatigue ;
; ,usage.

3.7-18
-

.
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I LGS FSAR

( The SSE has the highest level of response. However, thei

; 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 p3g_q |
thus the evaluation is not required by ASME ection III.

The OBE is an upset condition, and there ore,'must be included in
fatigue evaluations according to ASME Section III. Investigation
of seismic histories for many plants show that during a 40-year,

t

life, it is probable that five earthquakes with intensities of L

one-tenth of the SSE intensity, and one earthquake of-

<

approximately 20% of the proposed SSE intensity, will occur. '

Th:: f ::, th: pr:b bility ;f es;. cr. 000 is exts;_ely lew. To,

| cover the combined effects of these earthquakes and the
cumulative effects of even lesser earthquakes, -- ^"" ' *-- ''--

.

V ;;sth ::%; i; postulated for fatigue evaluation.'

08Egdsead.
'

Tab 1D 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 Ear'thquake; .

Cycles (Non-NSSS)

In general, the design of the equipment is not fatigue
O- controlled, because the equipment is elastic, and the numb *er of

cycles in an earthquake is low. :: , . . _ .s3

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.
'

Consequently, the number of cycles of the earthquake is accounted
for.

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.i

3.7.3.3 Procedure Used for Modelina

3.7.3.3.1 ' Procedure Used for Modeling (NSSS)
f

3.7.3.3.1.1 Modeling of Piping Systems
i

.The continuous piping system is modeled as an assemblage ofi

' 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
,

Mes-
NUMBER OF DYNAMIC RESPONSE CYCLES EXPECTED DURING g |

A SE,ISMIC EVENT % tJ 555 616TE/116 AWD
comrowervz s

Chi WD WIC>TIO
FREQUENCY AMt (Hz)

/D

0 - 10 10 - 20 20 - 50

Total number of seismic cycles 168 359 643

Number of seismic cycles [ (a,5f f Mf
c>--0.5% :y:!:: between 75% /

and 100% of peak loads 0.8 1.8 3.2

Number of seismic cycles 'N' Y W
i:51 y:!:: between 50%
and 75% of peak loads 7.5 16.2 28.9

(

O

| .

|
|

4

O
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|

TABLE 3.9-2 (Page 1 of 2)

PLANT EVENTS

EVENT NO.
NORMAL, UPSET, AND TESTING CONDITIONS NO. OF CYCLES

1. Bolt-up(8) 123

2. Design hydrostatic test 130

3. Startup (1000F/hr heatup rate)(a) 120
,

4. Daily reduction to 75% power (8) 10,000

5. Weekly reduction to 50% power (8) 2,000

6. Control rod pattern change (8) 400

M EB-7. Loss of feedwater heaters 80

8. 60y S vent at rated operating conditions fag[ )

BE9. Scram:

a. Turbine-generator trip, feedwater on,
t isolation valves' stay open 40

b. Other scrams 140

10. Reduction to 0% power, hot standby, shutdown
(1000F/hr cooldown rate)(a) 111

11. Unbolt 123

12. Preop blowdown 10

13. Natural circulation startup 3

14. Loss of ac power, natural circulation restart 5

|

(

O

,
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4

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(*)

16. a. Automatic Blowdown 1(4)

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(*)

18. Sudden start,of pump in cold recirculation 1(*)

loop
-.

19. Improper startup with reactor drain 1(4),

shut off

. FAULTED CONDITION

,
, 20. Pipe rupture and blowdown 1(*)

21. Safe shutdown earthquake at rated operating
conditions 1(*)

(2) Applies to RPV only.
(a) Bulk average vessel coolant temperature change in any

one-hour period.
(3) I .cl de; 10 ;;;i;= 1;;d c:;99 par ;.es.t. - htE6-M
(* The annual encounter probability of the one cycle events is

<10-2 for emergency and <10-4 for faulted events.
J

!

b b)Obb b /

y ~dpyJ

0
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LGS MEB-SER

QUESTION NO. 40
i (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.

RESPONSE-

'

Section 3.7.3.2.2 is revised to clarify the approach.

I

f

.)

i
1

1

O,

O
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LGS FSAR

(O 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 evaluation 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 III. 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 and4

the number of fatigue cycles used in design.d

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

MM
- In general, the design of the equipment is not fatigue,_

_contro11ed it:::::: .;; ;;; ipr rs ir elastic, :nc the n;:b":: ef).

t
E;yc!:: 1e On-- ::t5:::k; is- 6 . 5 44 g

IiV 1: d::igned te ce;;in- Jquipment thet i; qualified by analy 1[igue effects in testedA
clectic d::in; th: ::th;;;h:.P Any fa

,pr'' equipment are accounted for by the duration of the test.
g equently, the number of cycles of the earthquake is ;d;

W -
.

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 Modelino /dM WAT N

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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ME8- 40
The equipment is designed to remain below 90% of the yield strength of
the material for the extreme loading condition. The number of stressO cycles considered is 60 (5 OBE and 1 SSE events at 10 cycles each).
Based on ASME Section III, Appendix I Criteria (Figure I-9-1), this
number of cycles will not result in a reduction of allowable stresses.

4

o

4

i

!

O,

i

|
|

i

i
i

3.7-19a (Insert)

i
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QUESTION NO. 41
(3.7.3.6, 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 i

for response spectrum methods while itN 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%.

O
V

|
'
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O 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
structure-foundation _ interaction coefficients are listed in
Table 3.7-17. fy.7 2 6./ F/nr* MJVin$e Spept+e. (Nffs gg4

y- t Sa Se.cders 17- 3. C f. 6.
( 3.7.2.5 Development of Floor Response Spectra

''k'ik h[sYory Yo o ysi as sed to develop the floor
response spectra. A discussion of the technique of finding the
nodal time history and then producinq the spectrum may be found in '

Sections 4.2 and 5.2 of Ref 3.7-2.[4se.2t/
W T gy

SeL6ers/SS.7 3.f'. / )w

.2.6 Three Components of Earthquake Motion
l*74 * C. t.The response spectru$m method was used in seismic analysis ofA w-#ts

6

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

O 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
# ES-

3.7.2.7.1 Combination of Modal Responses (NSSS) Jyg
Sse. SerNass 3-7371 -

-

Wh the re nse spytra methoA of modal %nalysis % used, 1

m. es are mbined bg the SRSS[ method. (See Section 3.7.3.7.1.1) ' -- I
.

-
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-Cateaory I Structures
with Seismic Cateaory 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.
Dynami.c 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 seimmic 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% cf the total contact area),'where it
is only 1.7 times the relative displacement.

3.7.2.9 Effects of Parameter Variations on Floor Response lpiEB-
Spectra / 4]

/WSERr
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/ .

O 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 I structures. Therefore, constant vertical static

i factors are not used to account for vertical response to
earthquakes 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 ' enter of mass and the center of rigidity of thec
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 4/i (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 spectrar

! are peak-broadened by 115%. This is consistent with the requirements of
! Regulatory Guide.l.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)

,

i ,

i'

! .

.

4

:

I

!

l
,

|
|
|

|
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l

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.

;

3.7.3.5 Use of Equivalent Static Load Method of Analysis ,

1

(Non-NSSS)'

The equivalent static load method is used when the natural
i

frequency of the equipment is not determined. If 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 ofI

equivalent static load method of analysis as applicable to '

piping.. .,, ,

*

. , ,

~

~3.7.3.6 Three Comoonents of Earthauake Motion

O 3.7.3.6.1. Three Components of Earthquake Motion (NSSS) .
'

7 IAISEnrNExrA4(s
. a. .esponse spectrum method . r

.

'

Th simultaneous use of three components of earthqu e
mot is not a design basis requirement of the
const ction permit for this plant. The total ismic ,

ME6r -

respons is predicted by combining the res se
calculat from analyses due to one horizo al and one 4)
vertical se mic input. For this case, ere the
response spe um method of seismic a ysis is used,
the basis for bining the loads f the two analyses
is given below:

1. The peak respon s of t different modes for the
same earthquake e t ons do not occur at the
same time.

2. The peak respon s of a ticular mode due to
earthquake e tations from ifferent directions do
not occur the same time.

3. The pe stresses due to different es and due to
diff ent excitations may not occur a he same
Ao tion, nor in the same direction.

( To plement the above, the two translation compon ts
earthquake excitations are combined by finding th

, ,

.

3.7-22

|
._ .. - - _._ - - -_ _ __ _ _ .__ _ - - _ _ - _ - --



i

LGS FSAR )
|

The simultaneous use of three components of earthquake motion was not a /HE8'
p design basis requirement of the construction permit for this plant. 4/

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 total 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 response 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., s ain,
L lacement stress, moment, shear, etc) from a mic..

' mot n one horizontal (z or z) and one ve ical
'

,,

direction ), i.e., + ly| or |y| + |z The designis made for ttfeJarger|z|f the two suas
.

o + |y| or |y|
+ |z|.

b. Time history method

The algebrai of contributio to displacements,
loads, ses, etc) due to the t ethquake,

i co ents is calculated for each nat mode for each
I ime interval of analysis. The time int 1 is less

than or equal to 0.2 of the smallest period interest.
The maximum values of all time intervals are t esign

-

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 inSection 3.7.2.6).

(% The criteria used for combining the results of horizontal and
vertical seismic responses for piping systems are described inO 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 inethod of modal analysis is used, all
modes are combined by the SRSS method. The SRSS combination of
modal responses is defined mathematically as:

n */a
R I (Rg): (3.7-6)=

i=1

where

R Combined response=

R Response in the i mode=g

Number of modes considered in the analysis- n =

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 closely spaced modes are added first

o 3.7-23
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l
QUESTION NO. 42
(3.7.3.7.1, 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.

|

|

|
!

!
!

|

|

'

O
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JO^ interaction is not used in the dynamic analysis. A simplified
lumped mass method using a fixed base model is used. However, for ai

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

structure-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 Earthauake 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 i

/a
value of the response due to one of the horizontal earthquakes by-
the absolute sum method.

f

3.7.2.7 Combination of Modal Responses

MO
#g3.7.2.7.1 Combination of Modal Responses (NSSS) Agu, feesaw 27.17./

e n y me o c 3 7 .

- c -

a

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-Catecory I Structures
with Seismic Catecory I Structures

( ) The turbine enclosure is the only non-Category I structure close j

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 designis made for the larger o|f the two sums |x||+ |y| or |y|
+ |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 systems are described in -

Section 5.1 of Ref 3.7-4.
f. .

3.7.3.7 Combination of Modal Responses

g h .3.7.1 Combination of Modal Responses (NSSS) ~ f-

When the nse spectra method of modal analysis is used 1
modes are comb by the SRSS method. The SRSS combi on of
modal responses is ned mathematically as:

n 1/a
R (R ): (3.7-6)I=

L
i=1

where

R = mbined response

Response in the i mode=
1

Number of modes considered in the analysin =

""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 closely spaced modes are added firstt

o 3.7-23
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3.7.3.7.1 - Combination of Modal Responses (NSSS) / HEP
4%

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

When 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.la. Closely spaced modes are combined by the double sum method
with absolute sign as described in Section 3.7.3.7.lb.

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-history 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
R= I (Ri)2

_i=1 .-

! Where:

/~' R Combined response=

Ri = Response due to the ith mode
Number of modes considered in the analysisn =

| b. Procedure of Combining Closely Spaced Modal Response

This method is defined mathematically as:
-

N N
~

R= I I RR Eks ks
| k=1 s=1

Where R is the representative maximum value of a particular response
of a given element to a given component of excitation, R is the

kpeak 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
| theelementattributedtostbmode. Also,

| 3.7-23a (Insert)

'
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Ma*
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-

2- -

Wk - Ws,

E*= 1 +

#[W*0s *sk

. in which -
_.'

- 0. 5 2-

w(=wk I~O and $[ = k t *k+
k d

- -

Where w and pu are the modal frequency and the damping ratio in thev
kth mode, respEctively, and t is the duration of the earthquake.d

.

O

4

:

?

>

! 3.7-23b (Insert)
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QUESTION NO. 43
(3.7.3.12, 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.

,

i

4

O
i

'
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QUESTION NO. 44
(3.7.3.13, 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.

O
<

I
l

!

.
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) 3.7.3.13.2 Interaction of other Piping with Seismic
,

,

'

Category I Piping (Non-NSSS) M~
| The techniques used to consider the interaction of seismic' Jgi F

Cateaory I piping with non-Cat gor I piping are Itisedssed in]
w ' ~ v a o v net n .11e.3 4 :

3.7.3.14 Seismic An lysis 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 3.7-4.

3.7.3.15 Analysis Procedures for Damplna
,

!

3.7.3.15.1 Analysis Procedures for Damping (NSSS)

Analysis procedures for damping are discussed in Section
i 3.7.2.15.1.

3.7.3.15.2 Analysis Procedure for Damping (Non-NSSS)

If the equipment damping is unknown, the response spectrum curve
for 0.5% damp,ing is used to arrive at a conservative seismic )
loading. The damping values used for the OBE are increased for -

l

| the SSE, where sufficient justification is established.

3.7.4 SEISMIC INSTRUMENTATION

3.7.4.1 Comparison With NRC Reoulatory Guide 1.12 Rev 1

The seismic instrumentation program complies with Regulatoryi

| Guide 1.12 Rev.1, except for the item listed below:
I

| 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 of Instrumentation

(( )
The following instrumentation is provided for Unit 1 only, as
essentially the same response is expected at Unit 2.

a. Seven triarial t'ime-history accelerographs

3.7-26
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OINSERT 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:

i' 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.

|

i

1
- 3.7-26a (Insert)

|
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ism Analys of Pipin Systems",Id-TOP-1, Re[ MAO 3.7-4

'
"

f echt Power
I rporatio , San Francp co, Califo nia E

(Jan ary 1976 . / j "

3.7-5 L. K. Liu, " Seismic Analysis of the Boiling Water @
Reactor", Symposium on Seismic Analysis of Pressure #f
Vessel and Pipino Coi~ponents, First NatioKal Congress on
Pressure Vessel and Piping, San Francisco, California,
May 1971. / -

3.7-6 N.M. Newmark, " Design Criteria for Nuclear Reactors
Subject to Earthquake Hazards", Proc IAEA Panel on.

Aseismic Desion and Testino of Nuclear Facilities, Japan
Earthquake Engineering Promo Hon Society, Tokyo, Japan
(1967). ,

!

-

|

.
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LIMERICK
MEB SER QUESTIONS

3.9 Mechanical Systems and Components

FSAR TECHNICAL RESPONSIBLE
QUESTION NO. SECTION AREA ORGANIZATION

45 3.9.1.1.1 CRD Trans. GE

46 3.9.1.1.1 CRD Hsg. Trans. GE

47 3.9.1.1.3 HCU-0BE Cycles GE

48 3.9.1.1.5 M.S. Trans (Startup/ GE

Shutdown Cycles)

49 3.9.1.1.2-11 Normal / Upset Trans. GE

50 3.9.1.1.9 Pool Cycles GE/B

51 3.9.1.1.9 Scram Cycles GE

52 3.9.1.2 Comp. Programs GE/B

53 3.9.1.3 Exp. Stress Anal. GE

54 3.9.1.4 Elast.-Plastic Anal. GE/B

55 3.9.1.4.1 CRD Tests GE

56 3.9.2 Piping Vib. Program / GE/B/PEC0

FW Cracking (NUREG 0619)

57 3.9.2.1 Level 1 & 2 Criteria GE/B

58 3.9.2.1.b Startup Piping Test B

59 3.9.2.4 Prototype Reactor GE

60 3.9.2.5 LOCA + SSE GE
,

: 61 3.9.2.la.3 Snubbers-Vib. Control GE/B

62 3.9.2.1 Vib. & Pre-op Test Crit. B/GE

63 3.9.3 AP Descrip. (NUREG 0609) GE/B

64 3.9.3.1 Piping Func. Capability GE/B

(NED0 21985)

65 3.9.3.1.6 Recirc. Pump Design GE

66 3.9.3.1 NL-LC (NUREG 0800) GE

67 3.9.3.1 SRV Lines-Fatig. Anal. B

68 3.9.3.1, T3.9-6 NL-LC & AC Table GE

RDP:ca'/K022218*-4
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FSAR TECHNICAL RESPONSIBLE
QUESTION NO. SECTION AREA ORGANIZATION

69 3.9.3.1, NL Reconciliation GE/B

T3.9-6

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

v 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

T3.9-6
84 3.9.4.2 CRD Comp. Design GE

85 3.9.5 Jet Pump Beam (IEB80-07) GE/PEC0
.

86 3.9.5.1 RPV Int. NG GE

87 3.9.6.1 IST B/PEC0

88 3.9.6.1 IST B/PEC0

89 3.9.6.1 ISI Program B/PEC0

90* 3.9 M.S. Pipe " Miter" GE

91* 3.9 Impl. of NB-3113 B

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

O
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LGS MEB-SER

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.

I

:

!

O

!

1

|

.

O
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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 b Cycles '

a. Reactor startup and shutdown 120

b. Vessel pressure tests 130

c. Vessel overpressure 10

d. Scram test plus startup scrams 300.

,

, M/e. - Operational scrams 300

f. Jog cycles 30,000-

,

g. Shim / drive cycles 1,000
,

- In addition to the above cycles, the following have been
considered in the design of the CRD:

-

| Transient @ Cycles
U

h. Scram with inoperative buffer 10

Scram with stuck control blade 1.

All ASME Class I components of the CRD hav been analyzed
.according o ASME Section III B&PV Code '

g$ Yu N 5' Q' -

kJAL V.

7
Lzl.M MLzia*&y om
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QUESTION N0. 46
(3.9.1.1.2, 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 c 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 ofd 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.

i

!

O
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I' pr(6-41
3.9.1.1.2 CRD Housing and Incore Housing Transients ,

clesconsideredinkheCRDTransien classificati nd
housing add incore housi g toesion and ratigue analysts are as
follows:

Transient
.

Catecory Cycles

a. Normal startup and shutdown NormalWpset 120

b. Vessel pressure tests Normal / Upset 130

c. Vessel overpressure tests NormalWpset X /0
.

d. Interruption of feedwater NormalW pset 80
flow

e. Scram NormalWpset 200

f. Operating basis earthquake '

(OBE) h Normal pset , / /0

g. Safe shutdown earthquake
. _ .' (SSE) M

:Q:c.; -- cy ..~ '1.

CRD Housina Oniv
, , ,

h. . Stuck rod scram Normal / Upset 1,
,

1. Scram with no buffer - Normal / Upset #10
. y(*) he fr quency of his cycle inpicates an emer ncy categor .

Howev r, for co ervatism, thfs OBE conditio is analyzed as
an u. set.

(a) S is a fa ted conditi ; however, i the stress an ysis %'
p4 port, it s treated an emergency ith lower str, ss limits \

t'| ~
/ /|

!

L

O
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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.

.

;

i

i
J

O

,

e

T

'l

i

O
'
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3.9.1.1.3 Hydraulic Control Unit Transients'

Transient Cateoory Cycles

a. Reactor startup and shutdown NormalW pset 120

b. Scram tests NormalW pset 300
i

c. Operational scrams NormalW pset 300
'

d. Jog cycles NormalWpset 30,000

e. Scram with stuck scram Emergency 1

7discharge valve

1 10f. OBE Upset

[[g. SSE Faulted 1

3.9.1.1.4 Core Support and Reactor Internals Transients 47
Cycles considerad 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:

Transient Catecory Cycles

a. Startup Normal 120

b. Loss of feedwater pumps, Upset 10

isolation valves closed

c. Scram Upset 180
,

| d. Shutdown Normal 111

i

e. Hydrostatic test Test 3
I

f. Design hydrotest Test 130

g.- Operating basis earthquake Upset 50

(OBE)

h. Turbine stop valve closure Upset 120

(TSV)

1. Relief valve lift (RVL) Upset 34,200 - '

(at 3 cycles per actuation)

3.9-4
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QUESTION NO. 48
(3.9.1.1.5, Page 3.9-4)O1

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.

,

O

!

|

|

,

|

!

.

O
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QUESTION NO. 49
(3.9.1.1.2-11, Pages 3.9-3 to 8)

O 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.

O

i

!

!

O
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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 b Cycles '

a. Reactor startup and shutdown 120

b. Vessel pressure tests 130

c. Vessel overpressure 10

d. Scram test plus startup scrams 300
.

,

e. Operationa1 scrams M/ 300
,

f. Jog cycles 30,000-

g. Shim / drive cycles 1,000
,

In addition to the above cycles, the following have been
considered in the design of the CRD:

-

)
f Transient b Cycles

h. Scram with inoperative buffer 10

Scram with stuck control blade 1.

All ASME Class I components of the CRD have been analyzed
.according o ASME Section III B&PV Code. @ g'-
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QUESTION NO. 50
(3.9.1.1.9, Page 3.9-6)

J
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 least 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
lines 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.

O

O
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4

QUESTION NO. 51
(3.9.1.1.9, Page 3.9-6)

Why are only 180 scram cycles considered?
4

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.'

j The text is revised to show a correction to the transient category.

2 ,

|

;

O
!

!

1

j

.

|
|

i
.,

1
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(
c. Shutdown (1000F/hr, pressure Normal / Upset 120h. decrease to O psig, 2700F/hr

between 3750F and 3300F)

f W; Y L..Y.5.#..b hd. Scram -

180_rrr rrep . g
e. System pressure and Emergency / Faulted I I

temperature decay is from
1000 psig and 5460F, to
35 psig and 2810F within
15 seconds.

f. System temperature change is Emergency / Faulted 1

from 5460F to 3750F within
3.3 minutes, and from 3750F
to 2810F at a rate of
3000F/hr. Pressure change is
from 1000 to 35 psig.

g. System temperature change is Emergency / Faulted 8
from 5460F to 3750F within
10 minutes, and from 3750F
to 281oF, at a rate of
1000F/hr. Pressure change
is from 1000 to 35 psig.

[( ) h. System temperature change is Emergency / Faulted 1

from 5460F to 5830F within
2 seconds, from 5830F to
5380F within 30 seconds, and
from 5380F to 4000F with
return to 5460F at a rate of
1000F/hr. Pressure change
is from 1000 to 1350 psig,
thence to 240 psig, with
return to 1000 psig.

i System temperature changes Emergency / Faulted 10.

greater than 300F, are from
561oF to 5000F within
7 minutes, and from 5000F to
4000F, with return to normal
operating temperature of
5460F, at a rate of 1000F/hr.
Pressure change is from-

1000 to 1180 psig, to
240 psig, with return to
normal operating pressure
of.1000 psig.

Paragraph NB3552 of the ASME III Code excludes various7

, . transients, and provides means for combining those which are not

,

3.9-7
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QUESTION NO. 52
(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 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. acceptable 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 docurr.ented.

a. PIPST01 j. FAP 71 s. EZPYP
b. MASS k. CREEP PLAST t. LION 4
c. SNAP (MULTISHELL) 1. ANSYS u. SIM0K
d. GASP m. SAP 4 v. DISPL
e. N0 HEAT n. ANSI-7 w. WIN 0Z
f. FINITE o. N0ZAR x. SPECA04
g. DYSEA p. TSFOR y. GEAPL01
h. SHELL 5 q. 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.

O-

|
,
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Pump Motor Vendor Programs

a. RTRMEC

CB&I Programs

a. PIPST01 j. FAP 71 s. EZPYP
b. MASS k. CREEP PLAST t. LION 4
c. SNAP (MULTISHELL) 1. ANSYS u. SIM0K
d. GASP m. SAP 4 v. DISPL
e. N0 HEAT n. ANSI-7 w. WTN0Z

,

f. FINITE o. N0ZAR x. SPECA04
g. DYSEA p. TSFOR y. GEAPL01
h. SHELL 5 q. PISYS z. POSUM
i. HEATER r. PDA aa. FTFLG

In accordance with the response, the FSAR is revised.

The B0P programs are addressed in Question No. 74.

i

O

,

I

{
,

O
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: 3.9.1.1.12 Recirculation Gate Valve Transients

The following transients are considered in the design of the
recirculation gate valves.

Transient Cycles ;
1

a. 50-575-500F at 1000F/hr 300

b. 290F between limits of 500F and 5750F, 600
instantaneous

c. 500F between limits of 500F and 5460F, 200
insta.itaneous

d. 5460F to 3750F, instantaneous 30

e. 5460F to 281oF, instantaneous 2

f. 1300F to 5460F, instantaneous 1

g. 110% design pressure at 5750F 1

h. 1300 psi at 1000F installed hydrostatic test 130

i. 1670 psi at 1000F installed hydrostatic test 3

I 3.9.1.2 Computer Programs Used in Analysis

v6s'The following sections discuss computer programs used in the gg,
analysis of specific n uclear s team s upply s ystem (NSSS) --

components (computer programs were not used in the analysis

(&"s*4 "A"1",'"!#J2M,,"# E=J "4=,aryi tie) 73< *Computer programs are maintained ettner Dy ut. or oy outside
~

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

a. To keep abreast of the capability, the software contents
and the theory of the program

L
b. To run test cases and maintain the reliability of the,

program

c. To advise users on the proper usage of the program and
the correct interpretation of computed results

All necessary modifications are coordinated and verified by the
responsible engineers. Thus, users' confusion over changes is

' avoided, and the high reliability of these programs is
! maintained.

IW1sRT ~

3.9-9
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GE Programs 62.

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, cutput and methodology is documented.

a. PIPST01 j. FAP 71 s. EZPYP
b. MASS k. CREEP PLAST t. LION 4
c. SNAP (MULTISHELL) 1. ANSYS u. SIM0K
d. GASP m. SAP 4 v. DISPL
e. N0 HEAT n. ANSI-7 w. WIN 0Z
f. FINITE o. N0ZAR x. SPECA04
g. DYSEA p. TS70R y. GEAPL01
h. SHELL 5 q. PISYS z. POSUM
i. HEATER r. PDA aa. FTFLG

Vendor Programs

The verification of the following two 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.

Pump Motor Vendor Programst

a. RTRMEC

CB&I Programs

I a. 7-11-GEN 0ZZ g. 766-TEMAPR m. 1037-DUNHAM'S
| b. 9-48-NAPALM h. 767-PRINCESS n. 1335
| c. 1027 i. 928-TGRV o. 1606 & 1657-HAP'

d. 846 j. 962-E0962A p. 1634N
e. 781-KALNINS k. 984
f. 979-ASFAST 1. 992-GASP

3.9-9a (Insert)
s

!
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Reactor Vessel Q /pggggga f ME S-5E3.9.1.2.1

a- u.s.t.1 m vana
The computer programs 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&I) Program 7-11 - GENOZZ

,
The GENOZ2 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.

S I

3.9.1.2.1. CB&I 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 each mechanical load point of application. The
maximum stress intensity is calculated for both the inside and
outside surfaces at each reference location. The program

O' 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 00 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.j CB&I 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 cylind'rical 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, 6x and 6 y, and
shear stress t) are also determined. This program provides the
same information as the manual calculation, and the input data is
essentially the geometry of the vessel and attachment.

/4
3.9.1.2.1. CB&I Program 846

r" This program computes the required thickness of a hemispherical I

'

((_)N 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
is determined so that the counterbore does not penetrate the
outside surface of the head.

M B-5GLE6
3.9.1.2.1 CB&I Program 781 - KALNINS p

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

c. Thermal load

This program is a thin elastic shell prog'am 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&I version of this program.

(O The basic method of analysis was published by Professor Kalnins
(Ref 3.9-2 .I
3.9.1.2.1 CB&I Program 979 - ASFAST j

The ASFAST program performs the stress analysis of axisymmetric,
bolted closure flanges between the head and cylindrical shell.

47
3.9.1.2.1.K 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
l 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 written in FORTRAN IV.

3.9.1.2.1. 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 III.of the ASME B&PV Code.

;tO
3.9-11
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' 3.9.1.2.1. CB&I 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 thei

surfaces of the vessel.
I 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 thei

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 g

,

'
,

f] time. The program inputs are any odd-shaped structure which can
U be represented by a three-dimensional field, its geometry and

physical properties, boundary conditions, and internal heat
generation tes.

3.9.1.2.1. CBEI 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 feat.ure of the program is intended primarily
for use with the compatible TGRV and finite element models that T

! O
are generated by program E0953A.

3.9-12
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3.9.1.2.1. 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 Section III of the ASME Code.

}L 1

3.9.1.2.1. CB&I Program 992 GASP
i

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.

N
3.9.1.2.1. CB&I 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.

|* Y |
3.9.1.2.1. B&I Program 1335

'

To obtain stresses in the shroud support, the baffle plate must
be made a continuous circular plate. The program makes this
modification and allows the baffle plate to be included in CB&I

. . 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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NF ges-I(] 3.9.1.2.1. CB&I Programs 1606 and 1657 - HAP g

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 axisymmetric 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&I stress programs 992 (GASP) and 1037
(DUNHAM'S). /ggf p
3. .1.2.1.16 CB&I Program 1635

Program 1635 offers the following three features to aid the
stress' analyst in preparing a stress report:

generates punched card input for program,367a.
(PRINCESS) from the stress output of program 781
(KALNINS).

x /
b. It writes a stress table in a format'that can be

incorporate _d into a final stress, report.
's , ' '

i c. It has the option to remove through-wall thermal bending
'

stress, and report these results in a stress tableG similar to the one mentioned above.
1

3.9.1.2.1.17 CB&I Program 953
N

.

This program is a general purpose. program, which does the
following: Ni

'x
It prepares input cards for the thermal model.a. s

b. It prepares the node and elemen scards for the finite'

element model.

c. It ets up the model in such a way tha 4he nodal points
in the TGRV model correspond to points in % e finite
element model. Theyhavethesamenumber,sosthatthere)

-

,

is no possibility of confusion in transferring f/ temperature data from one program to the other.

3.9.1.2.2 piping

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. _

r.
j ^%

i

3.9-14 ,
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M ES~3.9.1.2.1.1.16 CB&I Program 1634N g

( 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 - PIPST01

PIPST01 is a computer program which calculates 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. HEATED
c. GASP i. FAP 71
d. N0 HEAT 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 verified by
( reproducing the results of the sample problem analysis.

3.9.1.2.2.3 Area Reinforcement - NO2AR t

The computer program Nozzle Area Reinforcement Program GNOZAR)
performs an analysis of the required reinforcement area for s

openings. The calculations performed by NO2AR are in accordance
with the rules of the 1974 edition of Section III of'the ASME-
Code. fAE8'

-6%
j . .:.:.:.: 2;n::i: re::in; r=cti:n y|

,

[3. .'1.2.2.4 4 ' Relief Valve l'scharge Pipe Forces sf

ee Sect t'/ / / /
f on 3.9.1.2.6.5 for descriptions of the computer programs

used tAfanalyze relief /alve discharge pi forces. / '

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.

2 JHicRr >

O
3.9-15
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3.9.1.2.2.5 Piping Analysis Program /PISYS U

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 Ar.alysis of NRC Benchmark Problems", NED0-24210,
August 1979.

!
!

!

|
,

O 3.9-15a (Insert)
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"3. .1.2 2.5 ntegral ttachment LUGST 69-

fe LU ST pr gram eva uates str sses in th pipe wall at ar

rodu ed by oads ap ied to t e integral ttachments. The
rogr m was prepared on the b is of Weld'ng Research Counti {

Bull tin 19 . .
-

.

'
i

3.9.1.2.2.6 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 restraint,

j only.

Shear deformation is also neglected. The pipe bending moment-

O 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 - EZPYP

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
perform a complete piping analysis in one computer run.

' tM[8~
3.9.1.2.2.8 Thermal Transient Program - LION 4 gg1

The LION 4 program is used to compute radial axialthermal gradients
in piping. The program calculates a time history of AT ,AT,, Ta,

i

and Tb (defined in ASME Section III, Class 1 piping analysis) 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
, O<i an input response spectrum. The synthetic time history is used

to generate a new spectrum that is plotted with the inputi '

spectrum, to verify that the time history and spectrum are

3.9-16
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'

equivalent. Synthetic time histories are used in a multiple
r

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
,

i

WTNOZ is a timeshare program for piping weight calculations. MTB-r'

3.9.1.2.3 t&c ti n Pumps M
'. 2 91.u.1 haa s k emNo computer programs were used in the design of the recirculation

pumps.
3.1L

3.9.1.. 4- 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 l

, analysis of a motor rotor assembly acted upon by external forces t
,

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.

Bendiggadsheareffectsareaccountedforinthecalculations.'

35 Residual Heat Removal (RHR) Heat Exchangers
'

174,1 2 iny*N. * *'

_,

The folloVr$gve tne computer programs used in,.m em e and'
;

static analysis t termine the structural ank3 tunctional { W%integrity of the RHR he exchangers.p '
a. Support Load Seismic An sis (ED-6)

,s' -

This program compntes the tota oads at the upper and
lower suppotts of the RHR heat exc ger. This program
takes into'' account the heat exchanger oded weight,
seismic' loads (either OBE or SSE), and the wable
no le loads; and sets up the worst combination hese

By maximizing seismic loa (s together with noEdig/ -
|

,O. oads.

1

l
-

3.9-17 !
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I The FTFLG computer program was used to analyze the flange joints connectingN

O the pump bowl castings. The description of this program is provided in
Subsection 3.9.1.2.5.3.

3.9.1.2.4 Dynamic Loads Analysis

3.9.1.2.4.1 Acceleration Response Spectrum Program /SPECA04

The SPECA04 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 /GEAPL01

The GEAPL01 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 GEAPL01.,

; 3.9.1.2.5 Residual Heat Removal (RHR) Heat Exchangers

3.9.1.2.5.1 Structural Analysis Program - SAP 4

SAP 4 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 /POSUM

POSUM is used to process SAP 4 generated data. POSUM is a computer code
designed to process SAP 4 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.

3.9.1.2.5.3 Effects of Flange Joint Connections /FTFLG,

The flange joints connecting the pump bowl castings are analyzed using
FTFLG program. This program uses the local forces and moments determined
by SAP 4 to perform flat flange calculations in accordance with the rules
set forth in Appendix II and Section III of ASME Code.

O 3.9-17a (Insert)
|

|
RDP: hmm/D02019*-66
3/25/83

. _ - . .. . . - . . - . ~ . _ _ , . - - .



.__ _ - . _ _ - . . _ _ _ _ _ . _ . . _ _ . _ _ _.

! LGS FSAR
\

load (, maximum conse vative moments and orces at the.

upper and lower supp rts are calculatedi

: :| Q U
b. Stress Analysis of upports (ED-8)

This program perf rms a full stress nalysis of the9
upper and lower shpports of the RHR Thestresses in the pupports (both uppe/ eat exchanger.

;

r and lower) cau ed
by loads result hg from seismic and nozzle loads a/e

/ computed in the support load program (ED-6), and e
I /'usedasinputvjluesforthisprogram. This pro am

ecmputes the membrane stresses on the shell of t e heat
I , exchanger by u' sing Bijlaard's a'nalysis, as well/ps the

[ net section stresses (shear, lower support' plate and upper;1ugs.
. tensile, bearing)It also co,on themputes
Lthestresses[ontheweldsholdingthesupports'tothe /

shelloftheheatexchanger.]
MES,

3.9.1.2.6 Seismic Category I Items Other than NSSS 'g
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 i.ndustry. )

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: ME101 is a finite element computer program
that performs linear elastic 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,
mo21fications aimed at achieving an improved model are performed

i automatically.
i

The output may be used directly for piping design, for
conformation to code, and for other regulatory requirement 3. 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. ME101 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 m
loads, externally applied loads (forces, moments, displacements,

( O and rotations). Seismic analysis is based on standard normal

|

3.9-18
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4 QUESTION NO. 53

(3.9.1.3, 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 II

of Section III of the ASME Code.1
i

!
RESPONSE |

1

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.,

i

i

i
j

|

!

,

i

:

o-

;

1

!

4

i

;

.

:

1
-

,
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ntal Stress Analysis o -Ti ping _...;:n:nt:ii 3.9.1.3.1 Ex
-.i mmaQ u -y.

%.ewy.. -

ZolIowing components nave Deen testea io verity tnete design
t

FTn
ad acy:

Piping seismic shock suppressorsa.

b. Pi whip restraints
'

Descriptions of e support and whip restraint sts are

contained in Secti 3.9.3.4 and 3.6, respe vely.;

M'EB-53'

*

3.9.1.3.2 Orificed Fue upport: Ver al and Horizontal
Load Tests

A series of vertical and hori al load tests were performed on
the Orificed Fuel Support )t erify the design. Results

from these tests indica that the e nent and weismic loading
of the OFS are well b ow the stress li allowances, with a

safety margin of 1 for normal and upset nditions, and of 1.5!

for the faulted ndition. (The allowable at s limits were
ASME codearrived at b pplying a 0.65 quality factor to

allowables 1.5 Sm for upset and 1.5 X .7Su for Ited.)
'

ControlRodDrive[ ,3.9.1 .3;

ot applicable. [ q

3.9.1.2.f Seismic Category Items Other Than NSSS,

No experimental stress analysis methods are used.

Considerations for the Evaluation of Faulted Conditions3.9.1.4

All seismic Category I equipment is evaluated for the faulted
However, emergency stress limits rather than:

loading conditions. In all cases,faulted stress limits are used in many cases. Theactual stresses are within the code specified limits.
following paragraphs in this section show examples of the
treatment of faulted conditions for the major components on a

Additional discussion of faultedcomponent by component basis.
analysis can 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

Deformations under faulted conditions have beenblowdown.evaluated in critical areas, and no cases have been identified,

'

where design limits, such as clearance limits, are violated.

3.9-24Rev. 7, 06/82
.
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QUESTION NO. 54
(3.9.1.4, Page 3.9-24) !O,

| 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.

!

!

(~~

!

i

!

.

i
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QUESTION NO. 55
~

p (3.9.1.4.1, Page 3.9-24)
b

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 operatingOs conditions will be summarized in Table 3.9-6v upon completion of NewV Loads Adequacy Evaluation (NLAE) program.

See revised Subsection 3.9.1.4.1.1.

. O
!
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3.9.1.4.1 Control Rod Drive System Components

(O
3.9.1.4.1.1 Control Rod Drives Mt6-sr
The ASME Section III Code components of the CRD have been
analyzed for abnormal conditions-5. and h shown in
Section 3.9.1.1.1. -Th; 10 35 =ad tr;;;; ^4ithin the ele Lic-H -its ef t5 , meter':1. M Q M M; r:MMMd M A e s / f m T M 3.9-4v,pN

. ..e snelyeir Er E: r ::d: f:: th! ner-cede ::: pen nt: Of the CR3
f: the etn::::1 ::nditica. The design adequacy of non-code _
components of the CRD has been verified by extensive testingfe b W
programs on component parts, specially ins [trumented prototype u

drives, and production drives. The testing included postulated
abnormal events, as well as the service life cycle listed in
Section 3.9.l.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

'O

|

!

O
3.9-24a Rev. 7, 06/82
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QUESTION NO. 56
G (3.9.2)U

1. 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).

c) 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).

2. Please provide a statement as to compliance with NUREG-0619, "BWR
Feedwater Nozzle and Control Rod Drive Return Line Nozzle Cracking".

RESPONSE

1. Vibration Monitoring Program

A. All safety related process piping systems and safety related
instrument lines are included in the vibration monitoring4

program (see Table 3.9-7). A vibration monitoring test
I specification is prepared to categorize the requirements for

the testing program. Safety related systems are categorized as
follows:

o Systems or portions of systems having no flow during
significant portion of their lines; for those systems, no

! testing is required.
I
; o Systems with flow
,

o Accessible lines (including attached instrument,

lines) monitored visually or with hand held instruments.

(
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A. (Continued)n
V o Inaccessible lines monitored by remote instrumentation.

Instrument lines connected to inaccessible process lines are
not 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.la.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 made to supplement the
remote measurements.

2. 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.|

D:

,,
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t If the test measurements indicate failure to meet Level 2
criteria, the following corrective actions are taken after
completion of the test:

Installation Inspection: A walkdown of the piping and! a.
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.'

If 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.

c. 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.-
,

h, d. Documentation of Discrepancies: If the test is not

O 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 l
considered complete until the test results are,

Ireconciled with the acceptance criteria.

3.9.2.1a.6 Measurement Locations for Main Steam and
Recirculation Piping

mote shock and vibration measurements are made in the three ]or onal directions near the first downstream safety / relief
valve each steam line, and in the three rthTgonal directions
on the pi between the recirculation ump discharge and the
first downstr valve. During y eoferational testing prior to
fuel load, visual ection :he piping is made, and any
visible vibration measu ith a hand-held instrument.

For each of the ected remote mea esent locations, Level 1
and 2 deflec n and acceleration limits b eyrescribed in the
startup t specification. Level 2 limits are Bas n the
result of the stress report, adjusted for operating mo and
ins ument accuracy; Level 1 limits are based on maximum i

i owable code stress limits.r
,

Q M v1m-1'14. 8AY AMk A
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O 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 i

slip-fit joint between the throat and diffuser. The diffuser is
a gradual conical section, changing to a straight cylindrical

-

i section at the lower end.

3.9.5.1.1.9 Steam Dryers
4

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

O the reactor vessel wall. Upward movement of the dryer assembly, ggg.
which may occur under accident conditions, is restricted by steam *Sg
dryer hold-down brackets attached to the reactor vessel top head.

M o y d4StyH e/At*5 Y W Y

These components are not core support structures. They are h M h
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 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.

.
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QUESTION NO. 57

(G)
(3.9.2.1, 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 108
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 Yor Level 1
criteria. The 1.2S limit ensures that the total primary stress including
pressureanddeadwIightwillnotexceed1.8S,p,ipestressesandsupportthe new Code Service
Level B limit. level 2 criteria are based on
loads not to exceed design basis predictions. Design basis criteria
require that operating transients stresses and loads not to exceed any of

p the Service Level B limits including primary stress limits, fatigue usaged factor limits, and allowable loads on snubbers.

These limits for NSSS piping are incorporated in the FSAR as Section
3.9.2.la.4.3 following the revised definition of Level 1 and Level 2
criteria.

B0P (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 108 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 each22
particular system are also applied in accordance with the standard.

A
U
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,

each size (i.e. 10 kips, 20 kips, 50 kips, etc.) will also be'

;

s 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 exceeding 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 3.9.2.1a.4.

{ 3.9.2.1a.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_Sgetion III, NB-3600).
Acceptable deflection (shd'teetletatMwT11mits 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
progress. These criteria, designated Level 1 and 2, are (ggg,

k7described in the following paragraphs.
~

f 3.9.2.1a .1 Level Criteria

If, i the course of the tests, asurements in icate that e
pipi g is respo ing in a manne that makes t t terminati
pr ent, the t st is terminate . Level I cr eria establ h
b unds on mov ment that, if ceeded, make test hold o
ermination andatory. The imits on mov ent are base on

maximum al owable code str ss limits.
:

'. [ /
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MGB-
3.9.2.la.4.1 Level 1 Criteria p,

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, appiicable tests must be repeated to
verify that the requirements of the Level 1 limits are satisfied.

3.9.2.la.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 acceptable. Depending upon the nature of such
resolution, the applicable tests may or may not be repeated,;

l

3.9.2.la.4.3 Acceptance Limits

For steady state vibration, the piping break 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 10s cycles.

i

| ror operating transient vibration, the piping bending stress (zero to
peak) due to operating transient only will not exceed 1.2S or pipe
support loads will not exceed the Service Level D ratings Yor Level 1
criteria. The 1.25 limit ensures that the total primary stress including

pressure and dead wEigiit will not exceed 1.8S,p,ipe stresses and supportthe new Code Service
Level B limit. Level 2 criteria are based on
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.j

|

|
|

|

|
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1.9. .1a.4. Le 2 Cr eri |

!
C forma ew h Lev 2 iteria emonst tes't t the p ping is /

spon ng a ma er c sisten with t stre repor

redi io Fai re meet vel 2 iteri does no mean that
.

the ipi res se unsat factor , it me s that he system

f is ot espond gi accor nce wit theor ical pr dictions, a

eth anal es sed on est ce its ar necess y. Level 2

crit ia ar in nded t screen ut tes results hat are

co isten wi predic ions a need analyt al review, om g4gg-
t ose th t n d review.

J d[I
_

3.9.2.1a.5 Corrective Actions for Main Steam and Recircu'lation
Piping

During the course of the tests, the remote measurements are
regularly checked to determine compliance with Level 1 criteria ~.
If 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:

a. Installation Inspection: A walkdown of the piping and
suspension is made to identify any obstruction or
improperly operating suspension components. Snubbers 3
are located close to the midpoint of the total travel

(-s) range at the operating temperature. Hangers are in
their operating range between the hot and cold settings.,

'

If 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.

b. Instrumentation Inspection: The instrumentation
installation and calibration is checked, and any
discrepancies are corrected. Additional instrumentation
is added, if necessary.

c. Repeat Test: If actions a. or b. identify discrepancies
that could account for failure to meet Level 1 criteria,
the test is repeated.

I
d. Resolution of Findings: If the Level I 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.

T

to -
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QUESTION NO. 58
(3.9.2.lb, Page 3.9-34)

Provide a list of sensor type and location and measurement locations for
B0P piping vibration, thermal expansion and dynamic effects testing.

RESPONSE

Interim test specifications governing the scope of startup testing of B0P
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:

Test environment (hot deflection, steady state vibration or dynamica.
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 3.9-7 is revised and contains a list of systems included in the
test program.

\
%J

!

,

!:

.

iO
|

|
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| MEIS-GS
| TABLE 3.9-7 (Con t' dl (Page 4 of 4)
| STEADY
! CODE (S) / TSER14L DYNA 1IC ST4TE

( PIPI13 S. 0/M. E EEP4NSIDl6 rRANSIENT VIBRATION
'

S.IlEE3 St.E _' '.1 IESPMRE*E IES F ' '' - IESE_'*8 - IgST (*3 REmangs
-

Liquid radeaste B 31.1; SC II: na N/4 N/A N/A
1E

i 3ceeses radsaste B 31.13 SC II; yes N/A N/A N/A
1E

t

,

Drywell chilles deter B 31.11 SC II; n3 N/k N/A N/A
i ME
i

! 3snerat3r Me c331 Lng B 31.1 SC II: ME no
,

N/A N/A N/A
' an$ C0, purge
i

____________

til 0312 (sl : %S1E III BSPV 03de, -1, -2 3r -3: Denstas no:tene Class 1, 2 3r 3 pip $ng;
831.1: Denstes %NSI B31.1, C3Se far Pressure Pipi13; 8i

30 I, II, or II4: 3enates seistL: Categsry I, II, 3r IIh:
i15: 3enstes high esergy pLptig systen, L.e., pressure 2275 pst 3r temperature 2200*r Suring normal plait operation;

; ME: Denotes 333erste energy piplig system.

j tr> Thermal expansism test far the Listentes systems =orrespands to test description SDF-15 in rable 14.2-3.
'

.

ass 3ynnsl: translest test f 3r the L15LeateS systess =serespanSe to test See:ription SUT-36 in Table 14.2-3.
l

| (*Depteady-state v1Lration tests f or the in31 cates systems :3rrespotle t3 test Sescriptian SUT-35 Table 14.2-3.
' t e s N/n: Denotes nat applicable. Fest is ist perfarnel far the fo113 wing ressant NN.
: al Far therant expanskan tests: The systen is m3t saf ety-relate $ se the narmal operating temperature
| is less than 303*r gg

b) Far Synnit: trassient test: The systen is sat safety-related or Sses not esperience any significant transients;
j el rar sten $y-state vibentias tests: The systen is nat safety-relate $ ar na significant vibration is expected.
i

___________________ _______________ ____________- -- .
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QUESTION NO. 59
(3.9.2.4, 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.

i

:

!

.

!

O

f

|
|

| -

i

.
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.

\
on the prototype design, including the shroud, shroud head, core
support structures, the jet pumps, and the peripheral control rod ggg--
drive and incore guide tubes. Access is provided to the reactor 67

,

lower plenum.
_

w Reactor internals for Limerick are substantially the same as the
,

internal design configurations which have been tested in l

prototype BWR/4 plants. Results of the prototype tests are
This reportpresented in a Licensing Topical Report, Ref.3.9-18.

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 no 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 load.

(' ') Besides the real masses of the RPV and core support structures,
es

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 forTheseismic analysis, and is detailed in Section 3.7.2.1.
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 is
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 3.9.3.1.

|
3.9.2.6 Correlations of Reactor Internals Vibration Tests

with the Analytical Results %
,/3
'%l 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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LGS MEB-SER

: QUESTION NO. 60
(3.9.2.5, 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'

i combinations considered. This is documented in Table 3.9-6 (attached to
the response to Questiori ilo. 68) for NSSS and Table 3.9-11 for B0P.

!
|
t

I

!

O
i

,

;

;

f

O
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|
;

LGS MEB-SER-

QUESTION NO. 61

| (3.9.2.la.3, Page 3.9-29)
'

List all instances where snubbers are used to control steady-state
vibration.,

RESPONSE,

i

I Snubbers have not been used to control steady-state vibration in the
! Limerick design.

!
,

&

i

.

!1

!

.

O

|

r

O
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LGS MEB-SER

QUESTION NO. 62q
(3.9.2.1, 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 seisruic 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 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. 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 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

p) steady-state vibration be limited to 50% of the alternating stress|

( intensity, S at 108 cycles as defined in the ASME Code, Appendix I,aFigure I-9.l and I-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 Qcestion No. 57 and revised FSAR Sections attached
thereto for piping vibration test programs acceptance limits and Level 1
and Level 2 criteria.

B0P (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.lb.2 is revised accordingly.-

RDP: hmm/002019*-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.

I

O

.
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wO acceptable, if the vibration is not significant, or as.

questionable, if the vibration is significant. The linen with f ,
'

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 freqJency ,

i '

'?heresponse of the piping system can be determined.
instrumentation does not screen out the significant frequencies.i

The acceptance criterion for the steady vibration tests is that
the maximum measured amplitude of the piping vibratiori does nec

| induce more stress in the pipe than the endurance limit of the
| material. By limiting the maximum stress in the pipe due to f:

steady state vibration below ttaevenourance limit L311owablef f
Fstress corresponaino to lo= cycles or creater),/f<the steady. state- ,

'

vibration induced stress does not contribute to- reducing piping g-
igfatigue life.

,

When required, additional restraints are provided to reduce the! steady-state vibration, and to keep the stresses below thei !

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 seismic qual fication of
safety-related mechanical equipment, and the qualification
testing and/or analysis applicable to this plant for aE ,the ,.

'

In somemajor components, on a component by component basis. |

cases, a module or assembly consisting of mechanical and 1
,

l

electrical equipment is qualified as a unit, for example, ECCS
1

'

These modules are generally discussed in this section,: ,pumps.
rather than in Sections 3.10 and 3.11. Electrical supporting 1

equipment, such as control consoles, cabinets, and panels, which !'

are part of the NSSS, are discussed in Section 3.10.' '
,

'

#.

' . ,

Tests and Analysis Criteria and Methods,d3.9.2.2a.1 , .

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, shape, and complexity of A.fd - '

equipment being considered. ,-When practical, the seismic
Category I mechanical equipment operations are performed >/ '

l

simultaneously with vibratory testing. , Where'simultanebus ,

are' //i

testingisnotpractical,the'operationand/oAloads{treapplied
s

|
simulated by mathematical analysis, and(these' loads .

\!' fi; 'rAin addition to the physical test loads.'j //p*' :

i/. ,
'

3.9-36 \: j( n,f [, ~ |
- ,

'" - -
4
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LGS MEB-SER

QUESTION NO. 63
(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 components 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 affected piping.

The results of the above analysis should specifically address the effects
of the ccmbined 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 C0PDA 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 functions
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.

.

'v
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LGS MEB-SER

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.

d. 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.

e. Load Combinations 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 B0P.

O

:

i

O,s
,

$

~

'
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LGS MEB-SER

QUESTION NO. 64
O (3.9.3.1, Page 3.9-52)
V

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. in particular, for both NSSS and B0P, have the
criteria in NED0-21985 been met?

RESPONSE

For B0P piping, the functional capability of essential systems complies
with NED0-21985. 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 Loads 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.

(Q/

|
|

|
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n1EB-
TABLE 3.9-12 gf g4 )

DESIGNCRITERIAFORASMECODECLASS1[ PIPING

CONDITION STRESS LIMITSC1) M

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

(2) As specified b ASME Code Sect on III," 9
. . . eq$$ LJ >= ' ' = ' "

,
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LGS MEB-SER

QUESTION NO. 65
(3.9.3.1.6, 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).

O
,

i
,

I

!

|

|
|

O'
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LGS MEB-SER

QUESTION NO. 66

{
(3.9.3.1, 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:

4

'
1. Code Criteria,

2. Limiting Load Combination,

3. Limiting Stress Type,;

4. Allowable Stress, and,

() 5. Calculated Stress

B0P

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.

>

i

4

i

5

'

t

a

!

,
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LGS MEB-SER

QUESTION NO. 67
(3.9.3.1)

'

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, therefore, 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.

O

O
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LGS MEB-SER

QUESTION NO. 68
(3.9.3.1, Table 3.9-6)

Appendix A of SRP 3.9.3 requires that Class 1, 2 and 3 components,
icomponent 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.

O

O
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s

9- -

TABLE 3.9-6 (Tege ; vi e

LOADING COMBINATIONS, STRESS LIMITS, AND ALLOWABLE STRESSES

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

3.4 - Ow Y'* W hAUfEN & l1s N5 N5)$ $ Yh^-3.y[a). Reactor Pressure hessel and Shroud Support Assembly'

3,7,/(b). Reactor Vessel Internals and Associated Equipment

3,7-g[c). Reactor Water Cleanup Heat Exchangers

39-/[dl Class 1 Main Steam Piping

3.')-/ [e). Class 1 Recirculation Loop Piping

3,7f[f). Not Used

3,pg(g). Main Steam Relief Valves

3,p[[ty. Main Steam Isolation Valve

3.$-f[i). Recirculation Pump

3 91($. Reactor Recirculation System Gate Valves

3,jf$. Class 3 Safety / Relief Valve Discharge Piping

3.j[. Standby Liquid Control Pump

| 3. [ . Standby Liquid Control Tank

31-{[n). ECCS Pumps'

3 7f(c). RHR Heat Exchanger

3.jf(d. RWCU Pump

3.pf(q) RCIC Turbine

3 9-[(rj. RCIC Pump

( 3 N[s). Fuel Storage Racks

3 M p. High Pressure Coolant Injection Pump

3 Mu). Not Used
'
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LGS FSAR

TABLE 3.9-6 (Cont'd) - '"egc2of2)b

O
3 7-/[v). Control Rod Drive Housing

3 7-[[wl Jet Pumps

3,$_f[x). Not Used

3 9-/,(y). LPCI Coup:.ing

3,9-/(r). Not Used

3-9-g[ad. Control Rod Guide Tube

3,9-[[ab) Incore Housing

34-((ac). Reactor Vessel Support Equipment; CRD Housing Suppor;.

g,7((ad. NOT USED

3 7dae). HPCI Turbine

(

O

l

,

(

| '
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LGS FSAR

TABLE 3.9-6 ME8-
3 46

s LOAD COMBINATION AND ACCEPTANCE CRITERIA
FOR ASME CODE CLASS 1, 2 t,ND 3 NSSS PIPING, EQUIPMENT, AND SUPPORTS

DESIGN EVALUATION 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).

SRV - The loads induced by actuation of all (14) safety / reliefALL valves which activate within milliseconds of each other
(e.g., turbine trip operational transient).

SRV
AD# 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.

RDP: hmm/002019*-87
3/25/83

_. . _ __ _ _ . - _ . _ .- _



LGS FSAR

TABLE 3.9-6 pfES-

LOAD COMBINATION TABLE (CONT'D) U

LOCA The loss of coolant accident associated with the postulated-

pipe rupture of large pipes (e.g., main steam, feedwater,
recirculation piping).

LOCA
1 Pool swell drag / fallback loads on piping and components-

located between the main vent discharge outlet and the
suppression pool water upper surface.

LOCA - Pool swell impact loads on piping and components located2 above the suppression pool water upper surface.

LOCA
3 Oscillating pressure induced loads on submerged piping and-

components during condensation oscillations.

LOCA
4 Building motion induced loads from chugging.-

LOCA
S

Building motion induced loads from main vent air clearing.-

LOCA - Vertical and horizontal loads on main vent piping.6

LOCA - Annulus pressurization loads.
7

O- SBA - The abnormal transients associated with a Small Break
Accident.

IBA - The abnormal transients associated with an Intermediate
Break Accident.

*All 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 NED0-21985.

! **The most limiting case of load combinations among LOCA1 through LOCA .7

|

|
I

|
!

|
t

!
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LGS MEB-SER

QUESTION NO. 69

.O (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.,

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.

>

O

I

O
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LGS MEB-SER

QUESTION NO. 70
(3.9.3.3.2, 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.

,

d

O.

|

1

l

O
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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 fluid 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 valves 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.

MEB-26
. 3.9.3.3.2 Design and Installation Details for Mounting of
| Pressure Relief Devices in ASME Code Class 1,1j
'

andj3 Systems (Non-NSSS)

The design of the pressure relieving devices can be grouped into
,

i two categories: open discharge and closed discharge.

a. Open Discharge

There are no open discharge pressure relieving devices

mounted on ASME Code, Class 1Aand 3 systems.
M, M*v' *i d4 hw4L ,Q 4-t

b. Closed Disenarge ov

A closed discharge system is characterized by piping
between the valve and a tank, or some other terminal N

'

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.

.

|

| O
|

.

i

|

.

O
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QUESTION NO. 72
(3.9.3.4.1, 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, 1.05 is used for primary
membrane and 1.5S for primary membrane plus lending, where S is
the allowable stress limit from the ASME cog 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. Piping Supports and Pipe Mounted Equipment (Valves and Pump) Supports
(NSSS)

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.

The above NSSS response is incorporated in the FSAR as Section 3.9.3.4.1.7.

| 3. Component Support Bolting (Non-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.

;

<

4

s

|

|

| O
|

I,

,

'

;

r

1

O
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c j
d. S.t. ruts l

O agg,,

N'rr-loa _d on struts includes those 7fThe
'

s caused by
_'

dead weigh , al expansion, prima seismic forces,
(i.e., OBE and SSE , ' em ancho tsplacements, and'

reaction forces caused by ei' valve discharge,
turbine stop valve clos , etc.

Struts are desi in accordance with NF- B be
capable of rying the design load for all ope
condi s.

_

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
adequacy 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 is 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 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.la. 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.

tHc8-
3A 34l S YM fyesscwe VeSSe| SMyt SN'YY 7b

_
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41G-
3.9.3.4.1.7.1 Component Support Bolting 7j,

(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, 1.05 is used for primary
membrane and 1.5S for primary membrane plus bending, where S is
the allowable stress limit from the ASME Code 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
"flormal and Upset" given above.

(c) Flanged Connection Bolting

There are no flange-type connection in component supports.

3.9.3.4.1.7.2 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 toi

or less than the yield strength of the bolt material at
temperature.

1

l

3.9-79b (Insert)O
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QUESTION NO. 73
(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 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.

O
,

1

1

!

O|
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QUESTION NO. 74
- (3.9.3.3, 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
NE805 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.

O
,

4

|
|

,

1

|

.

O
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{ loads, maximum conservative moments and forces at the
upper and lower supports are calculated.

l
i b. Stress Analysis of Supports (ED-8) 1

!

This program performs a full stress analysis of the i

; upper and lower supports of the RHR heat exchanger. The i

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 sur'1rt 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 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

. O and widely used in industry.
\

The Bechtel developed and/or owned computer programs are
documented, verified, and maintained by Bechtel, and meet thei

requirements of 10 CFR, Part 50, Appendix B. A brief description
of each of these Bechtel programs is provided below. g,
3.9.1.2.6.1 ME101, Linear Elastic Analysis 94

k oram Description: ME101 is a finite element computer programi

tha erforms linear elastic analyses of piping systems using-
standar eam theory techniques. The input data formatJa''

|specificall esigned for pipe stress engineering, af 1hed
English system nits-is used. A thorough che Cng of the
input has been coor ted in the program. addition,
modifications aimed at a eving an impro model are performed

| automatically.

The output may be used directl or ing design, for
, conformation to code, and other regu ory requirements. Two
piping codes, ASME B&PV ode 1974 and B31.1 er 1973 addenda,
are incorporated in the program to the extent computing
flexibility fact s, stress intensification factors? send
stresses. M 1 may be used for static and seismic analys_is of
piping sys ms. Static analysis considers one or more of the

thermal expansion, deadweight, uniformly distribut d Tfollowi :

'Of load , externally applied loads (forces, moments, displacements,
a rotations). Seismic analysis is based on standard normal

- 5 f/V$8$f
- 3.9-18
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M68-ME101 is a finite-element computer program that performs linear elastic
analysis of piping systems using standard beam theory techniques. The 74

d 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 B31.1, 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 (un'iform 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

p spectrum analysis, the user may request modal synthesis by square root of
| Q' the sum of the squares (SRSS) method or by NRC Regulatory Guide 1.92

closely spaced mode 10% (Equation 4) method. ME101 can consider further1

! differential damping for large and small pipe according to NRC Regulatory
i Guide 1.61. Various methods of eigenvalue solution are available.
| 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.

|

|

V'O 3.9-18a (Insert)i
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The general loading combinations capability for ME101 can combine the NEB -
N results of several load cases together, according to certain algebraic

I rules, to form a new load case. The new load case resulting from this 74
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, ME101 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 ME101 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 ME101 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.

A 3.9-18b (Insert)V
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MES-
b. " Pressure Vessel and Piping 1972 Computer Programs Verification", 74

The American Society of Mechanical Engineers.

c. Hand Calculations

d. EDS Superpipe, EDS Nuclear, San Francisco, CA.

e. NUPIPE-IIM, Nuclear Services Corporation Piping Analysis Program,
Campbell, CA.

f. TPIPE, A Computer Program for Analysis of Piping Systems, PMB
Systems Engineering, San Francisco, CA.

g. ADINA, A Computer Program, Massachusetts Institute of Technology,
Boston, MA.,

h. MSC/NASTRAN Program, McNeal Schwendler Corporation, Los Angeles, CA.
.

i. EASE 2 Program, Engineering / Analysis Corporation, San Francisco, CA.

j. ANSYS, Swanson Analysis System, Inc., 1975, Elizabeth, PA.

The J1 version of ME101 also includes seven NRC benchmarked problems, as
referenced in NUREG/CR-1677, dated August 1980.

OU

|
,

I

|
i

3.9-18c (Insert)
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k
(O ode techniques, and uses response spectrum data. Two method of
1 'genvalue solution are available. Determinant Search or

Su pace Iteration considers all data points as mass poin ..

Kin atic Reduction and Householder QR considers masses nly at
speci ed data points, and in designated directions.
Differ tial seismic anchor movement analyses and e ective
weight Iculation of restraints and anchors are o provided. !

ME101 gene tes isometric plots of the piping nfiguration, with
optional no numbering. The plots are obta ed by either a 2 ETA
or CALCOMP 10 plotter.

The program uses out-of-core solution t chniques for both static
and dynamic analy 's, and has no prac cal limitations to the
number of equation or to the band dth. However, very large ,

i systems may become ohibitive due o cost of computation. The
maximum number of mo shapes al wable is currently 125.

Procram Version and Com ter: The current UNIVAC version (C3) of
ME101 is being used by B .

Extent of Application: 1 1 is a piping program developed by
,

BPC. Its development b an July 1975, and is being'

continuously supporte y BPC. It has been used by various BPC
.(, projects.

- Test Problems: T e ASME Benchmar Problem No. 1 demonstrates the
solution for na ral frequencies o a three dimensional strccture
as described i Ref 3.9-4.

The followi table lists the natural quencies from HE101 and f
Ref 3.9-4.

;

Natural Frequency Comparison Hz

Mode No. Ref 3.9-4 101

1 110 112
2 117 116

i

3 134 138 ,3
'

3.9.1.2.6.2 ME632, Piping System Analysis ]Qg

Procram Description: ME632 performs stress analyses of # 9Y
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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LGS MEB-SER

QUESTION NO. 76
(3.9.3.4)

V Provide the bases for the allowable buckling loads including the buckling
allovable stress limit under faulted conditions for all NSSS and B0P 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 limi'.s of 0.67
times the critical buckling strength of the support at temperature. The
faulted condition analyzed included the compressive loads due to the

p design bases maximum earthquake, the overturning moments and shears due
'j to the jet reaction load resulting from a severed pipe, and the compressivet

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.

i
i

O
l
'
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LGS MEB-SER

QUESTION NO. 76 (CONT'D)<

BOP (Non-NSSS)
,

! For BOP Class 1 component supports, the allowable stress is based on the
: AISC criteria for L 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 B0P, ASME Class 1, 2 and 3 component
j supports is provided in Table 3.9-21.

()
'

f

}

|

|
.

1
i

O
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LGS FSAR

resulting stresses are determined by using either aO. time-history computer solution, or a conservative
equivalent static solution. In calculating initial
transient forces, pressure and momentum terms are
included. Water slug effects are also considered.

Time-history dynamic analysis is performed for the
discharge piping and its supports. The effect of the
leading 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 1
'

are shown in Tables 3.9-12 and 3.9-16.

3.9.3.4 Component Supports

|get
3.9.3.4.1 Supports furnished with the NSSS. g

bMG1EM7f>|nI |3.9.3.4.1.1 Piping

Piping =" Q u ap g ti are designed in accordance withMubrettier MF OfR.

J.S:E S wiivu III. Cuppecte oce either designed by lead r: ting
esc yecegr;ph NT 2200, ec te t;.e oli.wo= limii. fuc lines:
-r"p prts p r peregraph "F 2 3*. In general, the load
combinations for the vacious operating conditions correspond to
those used to design the supported pipe. Design transient cyclic
data are not applicable toapiping ::pperte, as no fatigue

l evaluation is necessary to meet the code requirements.
'

n; de..... .tecia and e n & f &....g ce..cemeat. Ie
'

v = c :ee I

:::penent cupp^rt cre :: felle...

4. Compen:nt Support; _

biltempenent S-are designed, fabricated, and
assembled so that they cannot become disengaged by the
movement of the supported pipe or equipment after they a

installed.g All : rpenent ppert: :: -

derignci ... ccorden e -iLi L;m culee of Cub :: tion Mr

. E the ::ic.

t. !!;ngece-

hhedesignloadonhangersistheloadcausedbydead
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.

.

O
3.9-77 Rev. 3, 03/82
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L

l'

' c. Snubbe.

- e design load on snubbers includes those loads ca e
b seismic forces (OBE and SSE), system anchoro

no ments, and reaction forces caused by relief Ive MF8'
disc arge, turbine stop valve closure, etc. 7f

~

The en bbers are designed in accordance wit NF-3000 to
be capa le of carrying the design load for 11 operating
conditio s. They are designed to be able to carry the
load unde normal, upset, emergency, an faulted loading

.
conditions

,

The snubbers are also tested dynamic ly, to ensure that
they can perf m as required, in t following manner:

,

!

1. The snubbe is subjected to ither a force or
displacemen that varies.s ilar to the sine wave.

2. The frequency Hz) of t input motion or force is
verified at sma 1 iner ents within the specified
range.

3. The resulting rela ve displacements and
corresponding loa cross the working components,O'

including end at chm ts, are recorded.:

4. The test is co ucted w h the snubber at various
temperatures. i

5. The peak lo d in both tensi and compression is
equal to o higher than the ted load.

6. The dura ion of the test at eac frequency is
specifi .

;

The s bber is tested dynamically a a frequency
with a rpecified frequency range, d at a
min um specified temperature for the multed load.
Te duration is specified. Snubbers a e tested
f various abnormal environmental condi ons.

pon completion of the above abnormal envi nmental
k transient test, the snubber is tested dynami ally

at a frequency within a specified frequency r ge.
.

The snubber must operate normally during the
dynamic test.

^

. % .

3.9-78

|
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Mib'
b. Snubbers

76
d 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. The 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 (0BE and SSE), system anchor movements, and reaction forces
caused by relief valve discharge, turbine stop valve 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

,

p) constant used in the piping system model. If the spring constants.

! arn 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.

I

i
|

|

|

|

3.9-78a (Insert)
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O-
1

-

yd. uts~

' k_s' The dest oad on struts includes those loads caused y engg_
dead weight, mal expansion, primary seismic J es,
(i.e., OBE and SS stem anchor displ pacnts, and 7[
reaction forces caused relief val e-discharge,
turbine stop valve closure, .

Struts are de,stgned'in accordance wi NF-3000 to be-

capab jlef-carrying the design load for operating
nditions.

_

- w
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
adequacy 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 is analyzed as described in Section

( ,N
/~ 3.9.3.la. 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
3.9.3.16. 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
! 3.9.3.1a. 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,

i equipment.
| fnes-74
| % 9 B. 4 l. 6 kacdor hessure bsse$ St4M 0%

.

|
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MEB-
3.9.3.4.1.6 Reactor Pressure Vessel Support Skirt 74

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)
J

|
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LGS MEB-SER

QUESTION NO. 77
IN (3.9.3.4.lc, Page 3.9-78,80)U

(1) Have you considered fatigue strength of snubbers used as shock and
vibration arrestors or as dual purpose snubbers?

(2) Describe measures taken to ensure that thermal cowth does not
exceed snubber lock-up velocity.

RESPONSE

(1) 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.
|

(2) All 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.

O.
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LGS MEB-SER

QUESTION NO. 78
(3.9.3.4.1.C, Pages 3.9-78,80)

Describe how snubber support structures flexibility has been accounted
for. How has end clearance and lost motion been considered?

RESPONSE

lhe methodology utilized for the stress analysis of seismic Category I,
21" and larger piping systems is as follows:s

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.

.

O
RDP:hmm/002019*-106
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,

| QUESTION NO. 79
(3.9.3.4.1.C, Pages 3.9-78,80)<

Provide the information to be included in snubber Design Specifications.

.i RESPONSE
1

Section 3.9.3.4.'2 is revised to include the snubber design specifications
j information. See response to Question No. 81 for text changes.
,

1, .-

1

!
,

[

i

1

!

i >

; i

! O

|

!

.

|
|
,

:
l
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QUESTION NO. 80
(3.9.3.4.1.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
snubbers 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

All pre-installation, installation, and post-installation inspections
have been performed on mechanical snubbers by designated inspection
organizations.

k 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 original inspections are
performed more than 6 months prior to initi.al 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.

t

I (3) Snubbers are not seized, frozen, or jammed.

(4) Adequate swing clearance is provided to allow snubber movement.

,

|
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LGS MEB-SER+

QtlESTION NO. 80 (CONT'D)

(5) Structural connections such as pins, fasteners, and other connecting i

hardware such as lock nuts, tabs, wire, cotter pins are installed |
correctly. j4

If inspection for items 1 and 4 are performed more than 6 months prior to
initial system heatup, reverify and document.

1

I

i

O
t

t

,

.

i

,

' O
.
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QUESTION NO. 81
(3.9.3.4.1.c, Pages 3.9-78,80)

Provide a list of all systems utilizing snubbers in the FSAR.

This list 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 sh.ock, 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.

1

i

/~T
V,

|
,
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j 3.9.3.4.2 Supports Not Furnished with the NSSS,

~
* & JAl.ffRT

omponent supports consist of spring hangers, rigid hangers,q

) straints and shock suppressors. Spring hangers are designe
fo component gravity loads in cold and in hot conditions . the

pip system. Rigid hangers and restraints are design for

loads ue to gravity, thermal expansion, seismic, and her

dynamic vents associated with upset, emergency, a faulted

plant con 'tions. Shock suppressors are designe for seismic and
other dynami events associated with upset, e rgency, and,

faulted plant nditions.

The shock suppresso are dynamically sted for sinusoidal
forcing function, and ere applica e, the relative displacement

across the suppressor ve us time s recorded. At least two

suppressors of each size a m el are tested at both room
temperature and elevated tem ature for sinusoidal forcing

function. Experimental o anal ical data are obtained on
suppressor cyclic life g rsus app 4'ed cyclic force, at up to 50%
of the normal rated Wad, at frequen 'es of 3 Hz, 15 Hz, and 33
Hz. Functioning o the shock suppress under 3000F temperature

for a short dur ton under rated load is emonstrated.

The design oading combinations for ASME Co Class 1, 2, and 3

compone supports, categorized with respect t lant operating

| O condi ons identified as normal, upset, emergency, aulted,

\s,/ ar given in Table 3.9-21. This table also provides the s
P|

|
mits for each plant operating condition.

'

3.9.4 CONTROL ROD DRIVE SYSTEM

The discussion in this Section includes the CRD mechanism (CRDM),
the hydraulic control unit (HCU), the condensate supply system,
and the scram discharge volume, and extends to the coupling
interface with the control rods.
3.9.4.1 Descriptive Information on CRD System

Descriptive information on the CRD system is contained in
,

Section 4.6.

3.9.4.2 Applicable CRD System Desian 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)| c.
7-
'.Q

Rev. 3, 03/82 3.9-80
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#3.9.3.4.2.1 Design Basis
75

) 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 8/
identified as normal, 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.

3.9.3.4.2.2 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 4/EN-
76The 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 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.

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)
b
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3.9.3.4.2.2.2 Snubber Design Specification M-
~7% 00,

j The purchase specification of shock suppressors (snubbers) covers the gfollowing criteria for supplier's performance qualification tests and
load tests. Only mechanical snubbers are specified for LGS.

(a) 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
lb., whichever is greater.

(b) 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.

(c) The total lost movement at the suppressor shall not exceed 1.040
inches due to any applied dynamic cycle load from 3 to 33 cps up to
the rated load at the unit.

(d) The suppressor shall be designed for an exposure to a temperature of
40*F prior to initial startup 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) Check unit to confir:n that it operates freely over the total stroke.

(b) Measure and record the force required to initiate motion over the
stroke in tension and compression.

(c) 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.

|

(d) Measure and record lost motion of the snubber mechanism.

|
|

|

|

3.9-80b (Insert)
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MEB-
Qualification Tests: These types of tests are to be performed on randomly 7( 8(,
selected production models. These tests are used to demonstrate the gfrequired load performance (load rating) and specified displacement when
subjected to dynamic load cycling. Also included in these tests are low
temperature, high temperature, 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.

O
|

!

3.9-80c (Insert)

RDP:hmm/D02019*-113
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CHAPTER 3

'{ ) DESIGN OF STRUCTURES, COMPONENTS, EQUIPMENT
AND SYSTEMS:-

'

TABLES (Cont'd) -

- - -

Table No. Title

3.9-6(ae) HPCI Turbine Design Calculations

3.9-7 Non-NSSS Piping Systems Power Ascension
Testing

3.9-8 ASME Code Class 1, 2, 3 Valves to be
Inservice Tested *

3.9-9 Seismic Analysis for Non-NSSS Mechanical
Equipment

- - 3.9-10 NSSS Comparison with Regulatory Guide 1.48
'

3.9-11 Design Loading Combinations for ASME Code
Class 1, 2, and 3 Components

,

3.9-12 ' Design Criteria for ASME Code Class 1 Piping

3.9-13 De, sign Criteria for ASME Code Class 1 Valves

3.9-14 Design Criteria for Non-NSSS ASME Code Class

i 2 and 3 Vess61s Designed to NC-3300 and ND-3300

3.9-15 Design Criteria for ASME Code Class 2 Vessels
Designed to Alternate Rules of NC-3200

A4"8'
3.9-16 Design Criteria for ASME Code Class 2 and 3

Piping 8/,

1
'

3.9-17 St '?:G 51HMI/ Cd7DosPEVK 573% splu6aDr Ocfm mmMMA.
-

..

3.9-18 Design Criteria for ASME Code Class 2
and 3 Valves

3.9-19 Seismic Category I Active Pumos and Valves
(GE Scope of Supply)

|
'

3.9-20 Valve Qualification Test Range (Non-NSSS
Scope of Supply)

3.9-21 Design Loading Combinations for Supports
for ASME Code Class 1, 2 and 3 Components

I
3.9-22 Fatigue L'imit (For Safety Class Reactor|() Internal Structures only)

3xvi
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TABLE 3.9-17

SEISMIC CATEGORY I SYSTEM SNUBBER DESIGN INFORMATION

RATED LOAD RANGE
SYSTEM * TYPE OF (PACIFIC SCIENTIFIC

ID 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 ific

Core Spray Mechanical Pacific PSA-1 PSA-35
Scientific

HPCI Mechanical Pacific PSA-3 PSA-100
Scientific

I RCIC Mechanical Pacific PSA-1 PSA-10
Scientific-

| Fuel Pool Cooling Mechanical Pacific PSA-k 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

Containment Mechanical Pacific PSA-1 PSA-1
Instrumentation Scientific,

1

*The number of snubbers used in each system is indicated in the Plant Technical
| . Specification.

OV
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QUESTION NO. 82
(3.9.3.4.6, Page 3.9-80)

Have B0P supports been designed to Subsection NF?

RESPONSE

The B0P 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.

;

O
|
t

I

f

|

|O
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QUESTION NO. 83
(3.9.3.1, Table 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 including core support components. For B0P
ASME Code Class 1, 2 and 3 piping and supports, see Table 3.9-21 and the,

revised Table 3.9-16. In addition, the primary stress limits will be
added to Tables 3.9-12 and 3.9-16.

O,

-

,

|

:

.

O
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I TABLE 3.9-16

DESIGN CRITERIA FOR ASME CODE CLASS 2 AND 3 PIPING
-

_

CONDITION - STRESS LTMITSC )

Design, normal, upset, The piping shall conform toand emergency the requirements of Section
III, paragraphs NC-3600 cnd
ND-3600..

.r " ~Faulted The piping shall conform to1

requirements of ASME Code
Case 1606.

.

(*) As specified by ASME Code Section III, 1971 through Winter 1972
Addenda EMCEPT THE fMLotarM4 *,

Nuu.tst AL4ss & AND3 FMM4C5 4RE M4LYEGb /N MWAKf
eurrn AsHE GobE.sELWlW 327.19 77 EbtDOAf TH2cuGN 197*) ggg-sunnte. Acacuss.
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QUESTION NO. 84,
' (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.
'

RESPONSE

The CRD components forming part of the reactor coolant pres,sure 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.

:

.

O

|
;

O
RDP:hmm/002019*-118
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TABLE 3.2-1 (page 1 of 333
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QUESTION NO. 85 - 7. ' ' s
' '

t i i

'

(3.9.5) , ,

Describe those short-term and long-term actions being taken to preclude f
the occurrence of cracking in jet pump hold down bears as, described in If iBulletin 80-07.

'

!<
.

RESPONSE J /
'

'

, / /<

|. ,1
'

,

Philadelphia Electric Company will reduce the preload'on the oeams fr al
,30 to 25 kips in accordance with General Electric recommendations. ..This
'

<

increases the expected life of the beams to 19-40 years. In-service- ,

7 finspection of the jet pump hold down beam will be performed to deteit / o / /-
cracking. Inspection frequencies will be based on a lead plant experience ': ,

and GE testing, and will be such that any crack initiation will be ?
'

1

detected prior to beam failure. ' '

/.
,

/ s g i(, 's
. , .

Accordingly, Section 3.9.5.1.1.8 is revised. }
'

* ,

t

. .

O

4

I

i
|
|

|
|

|

O
|
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.

e nozzle entry section is connected to the riser by aFirm contact is*

catal-to-metal, spherical-to-conical seal joint.The throat section is supportedscintained by a holddown clamp. There is aInterally by a bracket attached to the riser. The diffuser is01'ip-fit joint between the throat and diffuser.
c; gradual conical section, changing to a straight cylindrical ppgg-fry

COction at the lower end.
? hWrAT:

3.9.$.1.1.9 Steam Dryers
/ It isThe steam dryer assembly is not a core support structure. Thediscussed here to describe coolant flow paths in the vessel.
Otsam dryers remove moistura from the wet steam leaving the steam

The extracted Aoisture flows down the dryer vanes to
ceparators.the collecting troughs, then flows through tubes and into the |A skirt extends from the bottom of the dryerdowncomer annulus.

>

vane housing to the steam separator standpipe, below the waterThis skirt forms a seal between the wet steam plenum andlevel.the dry steam flowing from the top of the dryers to the steam
cutlet nozzles.
The steam dryer and shroud head are positioned in the vesselTheduring installation with the aid of vertical guide rods. i

dryer assembly rests on steam dryer support brackets attached toUpward movement of the dryer assembly,the reactor vessel wall.ehich may occur under accident conditions, is restricted by' steamF-

dryer hold-down brackets attached to the reactor vessel top head.
'

3.9.5.1.1.10 Feedwater Spargers
They areThese components are not core support structures. Thediscussed here to describe flow paths in the vessel.

feedwater spargers are stainless steel headars located in theA separate sparger is
mixing plenum above the downcomer annulus. fitted to each feedwater nozzle, and is shaped to conform to the

| curvature of the vessel wall. Sparger end brackets are pinned to|

Feedwater flow entersvessel brackets to support the spargers.
the center of the spargers, and is discharged radially inward,
mixing the cooler feedwater with the downcomer flow from thesteam separators and steam dryer, before it contacts the vessel

The feedwater also serves to condense the steam in thewall.
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
It is discussedThis component is not a core support structure.

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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Met-INSERT FOR SECTION 3.9.5.1.1.8
96

x' 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 life of the beams to 19-40 years. In-service
inspection of the jet pump hold down beam will be performed 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.

,

i

|

O

I

l

t

.

() 3.9-86a (Insert)

|
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QUESTION NO. 86

(} (3.9.5.1)

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.

.

,

s

4

|

1

4

J

4
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LUESTION NO. 87
(3'.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.

f. Provide the schedule for implementation 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 letter from Mr. John Kemper (PECO) to Mr. A. Schwencer, Chief Licensing
Branch No. 2, Division of Licensing, NRC, dated December 28, 1982.

|

! QC/'
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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.

i
L

,

j
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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 to 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 gggg-
testing program for assessing operational readiness of pumps and ggp
valves is conducted, however, to the extent practical within
design limitations, so that it complies with the intent of the /9pp
t??? Edition of ASME B&PV Code, Section XI, with addenda through

y th :f '?'E. Wi& f fyp,=T ::

Operational readiness of pumps and valves is assessed in the
firstf20-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 M [M)

,pt ri; months prior to the commercial operation of the LGS.
During successive month periods, inservice tests of pumps and
valves for assessing operational 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 tha hd//tdA)
months prior to eac onth period.

' () 3.9.6.1 Inservice Testina of Pumps

Safety-related ASME Section III 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 hydraulic 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.

.

.\.)
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QUESTION NO. 89 l
(3.9.6.1, Page 3.9-95) |

There are several 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 low pressure systems thus
causing an inter-system LOCA.,

1

Pressure isolation valves are required to be Category A or AC per IW-2000
and to meet the appropriate requirements of IW-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- s

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 leak rate limiting conditions for operation ise

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 increasec
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.

O
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QUESTION NO. 89 (CONT'D)O RESPONSE. 1

i

The concerns expressed in this question have been addressed in the Pump l;

and Valve Inservice Testing Program Plan which was forwarded by letter i
from Mr. John Kemper (PECO) to Mr. A. Schwencer, Chief Licensing Branch '

No. 2, Division of Licensing, NRC, dated December 28, 1982.
I

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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. 1

O
QUESTIOT NO. 90

Show how the Miter in the Non-straight Pain Steam Line has been included
in the piping analysis.

RESPCNSE

'Ihe 10 Miter required to align the Main Steam Line 'D' with the flued
head was within the Code allowables and General Electric's design
requiremnts, therefore, no analysis revision was required.
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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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