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Gentlemen:

On October 18, 1991, the Cleveland Electric Illuminating Company (CEI) ianformed
the NRC stalf by letter PY-CEI/NRR-1374L of our plans to implement a snubber
optimization program for the Perry Nucluzr Power Plaat (PNPP), Unit 1, during
refueling outage 3 (RP03). The four major goals of our snubber optimization
program vere explained to thc NRC staff at that time: improve safety, reduce
occupational radiaticn exposure, decrease maintenance costs, and improve system
reliability. The RFO3 snubber optimization efforts, wvhich focused on sys‘ems
vithin the Unit 1 drywell, including the Peedvater systea, have since Leen
completed,

The October 18, 1991 letter also informed the NRC staff of the ASME code
guidance which would be utilized during implementation of the snubber
optimization program. One of the analytical techniyues used for snubber
optimization was the application of ASME Code Case N-411-1, " Alternative
Dampirg Values for Seismic Damping of Piping, Section III, Division 1, Class
1. .y and 3." Code Case N-411-1 is recognized in Regulatory Guide (R.G.) 1.84,
"Design a.ud Fabrication Code Case Acceptability, ASME Section III, Division 1."
This Code Case vas approved on February 20, 1986, and was endorsed by the NRC
in R.G. 1.B4 Revision 25, dated May 1988. R.G. 1.84 contains five corditions
vhich must be met to implement Code Case N-411-1. CEI committed to meeting
these conditions, including the fifth condition which requires the performance
of a case-specific evaluation for application of the Code Care on piping in
wvhich intergranular stress corrosion cracking (735CC) has oc.  rred, «nd NRC
raviev of the case-specific evaluation. This evaluation was performed for the
Feedvater system because indications had been detected in the N4C and N4E
Feedwater nozzle-to-safe od weldments during the performance of Inservice
Inspection (ISI) ultrasonic examin.tions during RFOZ,
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The Feedvater nozzle indice ions were previously reported to the NR™ -taff by
letters PY-CEI/NRR-12G4L da. . November 26, 1990, with followup inf. .ation
provided by letters PY-CEI/NRR-133/L dated March 25, 1991, PY-CEI/NRR-1374L
dated October 18, 1991, and PY-CEI/N”K-1463L dated March 4, 1992 and by direct
presentations to the NRC staff on February 21, 1991 and April 15, 1992. Th
Feedvater nozzle indications were re-examined during RFO3 both prior to and
folloving application of Mechanical Stress Improvement Process (MSIP) in
accordsnce with the guidance provided in Generic Letter (GL) B8-01 and
NUREG-0213, Revision 2. The results of the post-MSIP examinations revealed no
significant change in the size of the existing indications and no newv
reportab. indications. Although the presence of 1G5CC cc ' not be
definitively confirmed, the Feedvater indicatisns were cons. -atively assumed,
for analysis purposes, to have been IGSCC related, and the Code Case N-411-1
evaluation was performed.

The results of this evaluation, along with the results of the ultrasonic
examinations of the Feedwater nozzle indications obtained during RFO3, vere
included in a Summary Technical Report, "Evaluation Of Flav Indication(s) In
The Perry Feedvater Nozzle To Safe-End Velds Examined During RFO3" which was
provided to the NRU staff by Attachment to letter PY-CEI/NRR-1491L dated May 8,
1992. Based on a request for additional information made by the NRC staff in
subsequent telephone conferences dated May 15, 1992, wve are hereby
supplementing our prior response by pioviding a summary of the methodology
involved and the resuliz ohtained in the application of our snubber
optimization program to the Feed 2te. system (Enclosure 1).

If you have any questions, please feel free to call,

Sijcerely, ", / /
<5::2i;::;j;\«1(/’n a,LA,féil /iﬁs npce
ystér

Michael D,

MDL:CJF:sc
Attachment
cct NRC Project Manager

NRC Resident Inspector Office
NRC Region III
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OVERVIEV OF PERRY FEEDVATER SNUBBER OPTIMIZATION

A. EVALUATION

The Cleveland Electric Il'uminating Company (CEl) contracted General Electric
(GE) to perform snubber optimization analysis for several piping systems,
including the ASME Code Class 1 portion of the Feedvater system inside the
drywell, This analysis permitted the elimination of certain selected
feedvat .t system snubbers. The major purposes f this program are to reduce
occupational radiation exposure and to increase the overall safety and
reliability of the piping systems vhile reducing plant maintenance and
inspection costs. By eliminating snubbers located inside the drywell, a
significant source of occupational radiation exposure caused by periodic
functional testing and maintenance will also be eliminated. Removali of these
active components will also improve system reliability, by eliminating
potential snubber problems such as inadvertent lorkup. bleed rate variance and
hydraulic fluid leakage. The optimization results f.r the Feedvater system
piping has been field iwplemented during RFO? (carrently in-progress), with
plans for implementation of the remaining N5SS portions in RFO4. A brief
synopsis of the snubber optimizatien methodologies used is provided balow,
Refer to Attachment 1, "Perr; Snubber Reduction Project" (pages 13 through
21), for a more detailed discussion on the GE wvork scope.

1. Dynamic Methods

Key criteria used in the analysis are tabulated below:

Item Criteria
~ Damping For the Feedvater piping, the

ASME Code Case N-411-1 (Reference 1)
damping values wore applied with the
Uniform Suppert Motion (US'Y -esponse
spectra analysis method in rdance
with Regulatory Guide (R.G. 1.84,
Rev. 25 (Reference 2). Closely spaced
modes vere combined in accordance with
R.C, 1.92 (Reference 3).

Code Case N-411-1 was not mixed with
R.G. 1.61 (Reference &) damping
criteria for the same load case.

-~ Cutoff Frequencies feismic - 33 Hz
Acceleration Responce
Spectra (ARS) (Other dynamic loads - 60 Hz

-~ Combination of 3 Square Root of the Sum of the Squares
Direction Components (SRSS)

- Response Spectrum Peak P" .s or minus 15% per R.G. 1.122

Broadoning v ‘erence 5)

e i T
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Loadings

The Perry Updated Safety Analysis Report (USAR) defines transient
events and combinations of these events which the affected piping
systems must withstand (Reference 6).

The Feedvater piping system analysis considered the folloving loading
conditions:

+ Deadweight
* Internal Pressure
* Thermal Expansion

*+ Seismic Events - Operating Basis Earthquake (OBE) and Safe Shutdown
Earthquake (SSE)

* Pool Hydrodynamic loads
+ Annulus Pressurization Loads

* Dynamic Effects of Postulated Pipe Ruptures from other systems (jet
impingement)

* Fluid Transients

NOTE: Load combination criteria remains the same as the existing
¢ystem design specification/Perry USAR.

Miscellaneous Considerations

Additional considerations included:
+ Pipe Rupture Adequacy
+ Piping Displacement Envelope
* Valve Evaiuations
* Equipment Nozzle Loads
* Anchor/Penetration Loads
+  Appandage Evaluations
* Pipe Sunpart Pealuation
Velded Attachment Evaluations

+ Small Diameter Branch Piping Evaluation
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Use of Code Case N-411-1

Damping per Code Case N-411-1 mcets the requirements as specified
vithin Regulaiory Guide 1.84, "Design and Fabrication Code Case
Acceptability, ASME Section III, Division 1," Revision 25 through 27.
R.G., 1.84 lists five (5) conditions which must be met in order to use
this Code Case. Perry’s Feedvater system snubber optimization complies
with all five conditions.

Condition !

Reanalysis of the Feedvater piping system for snubber optimization
wvas done in full compliance with Condition 1. The Code Case
damping was used completely and consistently.

Condition 2

Code Case N-411-1 damping values have only bLeen used in those
analyses in wvhich current seismic spectra and procedures have been
enployed. Such use has been limited only to response spectia
analysis. The Feedwvater system reanalysis for snubber optimization
has utilized response spectrum methodolocies, thus fully satistying
the requirements of Condition 2.

Condition 3

The snubber eoptimization analysis {or the Feedvater syster has
considered the effects of increased motion on existing clearances
and on line mounted equipment. During startup testing, the piping
system was valked down to verify existing clearances. The system
vas revieved for maximua design movements plus one (1) inch
additional clearance. all pipe support designs were revieved to
ensure that sufficient gap exists to accommodate the revised
movement. T.e nev movements were compared to the old movements at
critical locations such as elbows and tees. This movement review
is formally documented and verified. Only when the new movements
are 1/2 inch larger than the existing movements is a field walkdow.
performed. For small bore piping (? inches in diaueter end
emaller, i.e., root valves) vhen attached to a large bore pipe, the
movement review of the large bore piping governs and therefore
enve: .es the small attached piping.

Condition 4

Condition 4 does not apply since the types of supports at issue
[Code Case N-420 (Reference 7) supports] are not used at PNPP.

Condition 5

Vith respect to Condition 5, a case-specific evaluation is
required, with NRC review, when Code Case N-411-1 is used on piping
in which stress corrosion cracking has occurred. This
case-specific evaluation has been performed for the Feedwater
piping system even though the presence of IGSCC could not

T S ————
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definitively be confirmed as the source of the indications
previously identified in the N4C and N4E nozzle to safe-end velds,
A summary of the results of this evaluation was documented in
Summary Technical Report, "Evaluation 0f Flawv Indication(s) In The
Perry Feedvater To Safe-end Velds Examined During RPO3," which was
provided to the NRC staff by attachment to letter PY-CEI/NRR-1491L
dated May B, 1992 (Reference 8). A more detailed discussion of
this evaluation is provided herein.

Cone Compliance

All piping and pipe supports re-analyzed due to snubber optimization
vere required to meet the ASME Boiler and Pressure Vessel Code, Section
11T, Division 1 code of record withiu the exist’ing system design
specification or as othervise provided vithin th. pertinent design
input for the specific scope of work.

The Feedwater system piping was originally analyzed to the 1977 Edition
of the ASME Code (Reference 2), and the pipe supports were designea and
installed to the 1974 Edition through Vinter 1975 Addenda

(Reference 10). The system wvas reanalyzed for snubber optimization by
utilizing G' - ANSI-7 computer program, which had been updated to the
1983 Edition .hrough Vinter 1984 Addenda (Reference 11). The code of
record for the Feedvater supports remained unchanged for snubber
optimization.

A reviev of the 1983 ..« 1977 Editions of the ASME Section 1II piping
analysis rules has been performed and independently verified. Any
differences are "state-of-the-art" improvements ir tne understanding of
piping failure modes and component stress distributions. The changes
are neither more nor less conservative, but represent real improvements
in knowledge of piping system behavior. None of the changes are linked
to design; the component design standards B16.9, B16.11, B16.28, etc.,
Jid not change from 1977 to 1983, nor are the changes in stress rules
linked to material, fabricati.n or inspection changes between 1977 and
1983,

In summary, the snubber optimizatiur piping analysis for the Feedvater
system vas performed in acco-dance with ASME Code Section III, 1983
BEdition through Vinter 1984 Addenda. ASME Lode Section III
subsubarticle NCA-1140 allows such use of later cod~ editions.

In viev of the above, we find that the use of the 1983 Edition of the
ASME Code Section III is justified. The 1983 Code represents a more
current "state-of-the-art" viev and understanding of piping and piping
systems and is approved tor use by the NRC. Because the 1977 Edition
of the ASME Code is considered neither more nor less conservative than
the 1983 Edition, it is considered acceptahle to use the later code
edition,

For purposes of the case-specific evaluation of the Feedwater system as
discussed above (item 4), the following additional information
concerning *he Fe dwater piping system is provided:
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Snubber type/size (pre and post snubber optimization) - See Table 1,
"NS5S Feedvater Snubbers” (page 9).

Snubber Optimization Analytical Model (page 10) which includes the
evi,iing location and orientation >f snubbers.

* Summary o. Feedwvater piping peak stresses showing the calculated to
allovable ratio - See Table 2, "Feedwater Piping Loop A Maximum
Stresses (After Snubber Optimization)" (page 11).

+ Summary of Feedvater snubber design loads prior to and after - :.ibber
optimization - See Table 3, "Comparison of Feedwater Snubber Louop A
Design Loads (Prior to and After Snubber Optimization)" (page 12).

NOTE: The Feedwater piping consists of two locps designated Loop A
and Loop B. These two loops are mmet ic. Loop A was
analyzed, and therefore it is the Loop A analysis results
vhich are presented in proprietary GE Design Report 23A6987,
Revision 1, "Feedvater System Loop ‘A’ Piping and Equipment
Load" (Reference 12). Due to symmetry, the results of the
Loop A analysis are directly applicable to Loop B.

» Summary of [ “sults (Post-optimization):

- All piping meets the requirements of ASME Boiler and Pressure
Vassel Code, Section III, Division 1, 1983 Edition through Vinter
1984 Addenda.

- All pipe supports meet the requirements of ASME Boiler and
Pressure Vessel Code, Section III, Division 1. 1974 Bdition
through Vinter 1975 Addenda.

The analysis performed by GE for the Feedwater System was rev.eved by CEI to
ensure compliance with all pertinent licensing basis documents fo. PNPP

Unit 1. This rcviev included a verification of the folloving items: design
interface requirements, design conditions, break locatione, fatigue, and
loading conditions. CEI also utilized the Feeuvater Analysis results to
evaluate items such as: penetrations, supports, branch line connections, and
the RPV nozzles. The PNPP Feedwater System was originally analyzed by GE.
Only those changes ' ecessary to perform snubber optimization vere made.

Based on the reviev of information provided by GE, CEI determined

the re-analysis to be acceptable. 7T.is information vas used (on a partial
basis) for determining t“e adequacy and acceptability of the piping, supports
and structures following snubber optimization. All piping and supports meet
ASME Code allowables and are in compliance with the PNPP Unit 1 licensing
basis.
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B. FEEDWATER SYSTEM CASE-SPECIFIC EVALUATION

The folloving is a listiig of information previously submitted to the NRC
staff by letter PY-CEI/NRR-1491L dated May 8, 1992:

~-RFO3 ultrasonic examination results of the N4C and N4E Feedvater
nozzle indications,

~Mechanical Stress Improvement Process (MSIP) was applied to the
subject N4C and N4E Feedwate: nozzle 'o safe-end welds containing the
indications.

~Confirmatory ultrasonic examination results folloving application of
MSIP showed that the indications remained within the acceptance limits
provided within NUREG-0313, Revision 2 {Refsrence 13), (max. "a’t"

< 13X%).

~wWeldment reclassification from category "F" to category "“E" in
accordance with NUREG-0313, nevision 2.

Fracture analysis was -« formed by CEI prier to the third refueling outage
vith the interface loa  .gs of snubber optimization fully considered. This
analysis projected flav sizes based on NRC constant crack growth rates and
EPRI variable crack growth rates assuming 12,000 hours of operation until the
fourth refuv2iing nutage. The acceptance criteria for flawv analysis vas based
on ASME Section XI, Appendix C, subparagraph C3320(c), 1986 Edition
(Reference 14). The acceptance limit was demonstrated to be at an "a/t" equal
te 60% and considered the normal, upset, emergency and faulted piping loads
from the Feedvater piping snubber optimization analysis.

In summary, our case-specific evaluation concerning the Feedwater nozzle flavs
has found:

-The flaw sizes are <13¥ a/t, which is well within the ASME Code
acceptance limit of 60% a/t.

~-The ASME Code acceptance limit considered no.mal, upset, emergency and
faulted piping snubber optimization loads.

~Mechanical stress improvement has been applied to mitigate future flaw
grovth.

Based on the above, we have concluded that an adequate level of safety has
been demonstrated and assured. Additionally, the weldments containing the
mitigated flaws will be reinspected in the futuie in accordance with the
schedule provided in NUREG-0313, Revision 2.

C. CONCLUSIONS

Based on the information provided above, .he following conclusions have been
reached:

-The NS§SS snubber optimization analysis, as performed by GE and CEI,
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conforms to all Perry USAR allovable limits and all other pertineat
design basis loading conditions.

~Code Case N-411-1 has been properly applied, with all conditions
sp<cified wvithin Rezulatory Guide 1.84 fully satisfied, including the
case-spe-ific evaluation for the Fecdvater system due to the potential
presence o1 IGSCC ‘nduced flavs.

~The evaluation of the RPV Feed te1 nozzle indications reveals ample
design (structural integrity) margin. This evaiuation included proper
consideration of revised vorst-case loadings resulting from Feedvater
snubber optimization. Further, mechanical stress improvement has been
applied during RFO3 to the subjec: feedvater nozzle to safe-end welds
to mitigate future flav propagation.

-Tkere will be no adverse effect cn overall plant safety due to
implementation of snubber optiwmization. On the ce-trary, it is
strongly believed that syster/plart safety and reliability is enhanced
due to the removal of components that have the potential for "failure"
during normsl plant operating conditions.
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Mark Number

IN27H0NO]
IN27HOLC ¢
IN27HO004
1N27H0005
1N27H0006
1IN27H0007
IN27H0008
1IN27H0009
IN27H0025

1N27H0013
1IN27H0014
IN27H0016
IN27H0017
IN27HO0018
IN27H0019
INZ7H0020
IN2780021
IN27H0026

Notes : Ai) snubbers are "E-Systems" Hydraulic Snubbers

Loop

>2> > >> >

DI ™

TABLE 1

NSSS FEEDVATER SNUBBERS

Size

50
50
50
50
70
70
30
30
70

S0
50
50
50
70
70
30
30
70

KIP
KIP
KiP
KIP
I
Kif
KIP
KIP
KIP

KIP
RIP
KIP
KIP
KIP
KIP
KIP
KIP
KIP

Deleted

No
Tes
No
No
No
No
Yes
Yes
Yes

No
Yes
No
No
No
No
Yes
Yes
Yes
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Criteria

Based on ASME B

& PV Code, Section
111, Subsection NB for
SA-106 GR B @ 575°F

S = 26,500 psi

& = 17,700 psi

For Normal and Ups-t
Condition:

=155
limit LY

For Emergency Condition:

=155

limrr

For Faulted Condition:

5, .. =158

limtt

TABLE 2

PY-CEI/NRR-1499L
Enclosure 1
Page 11 of 21

FEEINATER PIPING LOOF A hAXTMUM (After Saubber Optimization)

Limiting Allowable
Loading Stress Type Stress (psi)
Normal and Upset Loads: Primary 26,550
1. Weight of Structure Membr ane
2. Pressurs Plus Bending
3. Operating Basis F-rthquake
4. SRV
5. Bydraulic
Emergency Loads: Primary 39,7.5d
1. Veight of Structure Membrane
2. Pressure Plus Bending
3. Opecating Rasis Farthguake
4. SRV
S. Hydraulic
Faulted Loads: Primary
1. Weim:t of Structure Membrane 39,750
dressure Plus Berding

5. Operating Basis Earthquake
4. Anmulus Pressur.zation
5. Aydraulic

Cummulative Usage Factor (Mux) U = J.64 Allowable: 1.0 Node Location: 110

Maximu-

Calcula.ed
Stress (psi)

18,680

22,140

33,090

Node
Location

110

119

110
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COMPARISON OF FEEDVATDR “NUBBER LOOP A DESIGN LOADS
(Prior to and After Snubber Optimization)

1 Previous New
Mesign Loads, Kips Design Loads, Kips
Mark (Prior te Snubber (After Snubber Ratio
Number Optimization) Optimization) Previous/New
IN27H0001 34.6 (U) 10.8 5.2
45,0 (E) 19.3 23
_ 62,3 (F) B30 2:0
|
1IN27HO004 34 ¢ (W) 22.3 1.88
45.u (E) 26 5 1.70
; 62.3 (F) 47.0 1.33
| IN27H0005 54.2 (U) 19.2 2.8
72.0 (B) 26.0 2.8
.| 9705 (&2) 45-3 2-2
F IN27HO006 45.8 (U) 15.8 2.9
\ 6G.9 (E) 29.8 2.0
; 2,9 X1} 48.6 : %
|
| IN27HO007 70,0 () 28.6 2.4
23.1 (E) 30.4 . |
142.1 (F) 2.2 1.7

|

1 (Y) = Upset
(E) = Emergency

; (F) = Faulted

]

!

|

i
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ATTACHMENT |
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5 by avi raden, GE Nuclear Energy
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uclear Energy
Pzpmg Des:gn & Analysis
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Approved by | »
pproved y ~Patel, GE Nuclear Energy
{ Manager; Liping Design & Analysis

May 1992

GE Nuclear Energy
San Jose, California
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The scope of services included a review and evaluation of interface loads from the
ptplm to the supports and equipment attached to the piping in each system. This
includes:

Supports (e.g. hangers, snubbers, rigid struts)
Penetrations

Guides

Valves

Pump/motor

Nozz.cs

Q2000

Once analyses and interface evaluations were shown to satisfy Code requirements,
the final phase of the program included an updaie of all drawings and documents
affected by the reanalysis work. This included:

o Piping Design Specification

0 gxfing Data Sheet and Certificarion
o Piping Stress Reports

o Suspension Drawings

o Support Calculations

o Pipe Break Design Report

0 {rjue ace Comtrol Drawings

0

Additional documentation such as Field Disposition Instructions (FDI) and
I0CFR 50.59 Safery Evaluations were prepared as n cessary for the implementation
of the program.

2.0 DYNAMIC METHODS

GE analyzed the piging systems listed above with the intent of recommending rhe
elirainatioi of snubbers. "As an alternate to :limination, when dispiacements were

inimal, a snubber could be replaced by a rivid strut. Replacement strwt stiffnesses
would wiilize ithe same sr%uess as for the snubber they would replace. The bases ''r
achieving the snubber reduction was the application of current piping technology c!
methods accepiable to the NRC.

The load d‘eiﬁniﬁf;‘m and combinatics that were used in the exisiing analyses and are
documented in the Perry Updated Safety Analysis Report (USAR) were applied to the
snubber reduction analyses.

GE analyzed all required seismic and hydrodynamic loads by the following method.:

ASME Code Case N411-1 damping values were ap[lied wizk the Uniform
Sug)ort Motion (USM) response spectra analysis method in ai: ordance with
5. & 5 S‘ZI Rev 25. Closely spaced modes were combined in accordance with

The above method included h;'gh fr;;guency modes per NUREG 1061, Volume 4,
recommendations or SRP 3.7.2. e total combined response to high-fr. quency

-
&
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" modes is combined by the SKSS method with the total combined response from
lower-frequency modes to determine the overall structural peak response.

Response spectrum peaks were broadened + 15%.

These methods were :}pph'ed to selected pipina systems as an oltornative to the
corresponding Regulaiory Guides. When Code Case N-4!1-1 was used for
earthquake or other dynamic loads, it was not mixed with R.G. 1.61 damping ¢ ~iteria
Sfor the same load case.

3.0. PIPING MODEL

GE wutilized the piping models as were used in the existing as-built analyses for each
piping system except that reviews of current f:’ping as-built documents wer# utilized
to update mcdels where field changes had been made. Only minor modifi. .tions to
moaels resulted from these reviews.

The mathematical model of the piping system used in the anaiysis included the %iping
valves, pump/motor as gvpr riate, the xusgension system for the piping and ranch
piping as applicable. Smaller lines (< 1/3 diameter of the main piping) such as
sample lines and instrument lines do not affect the main pipii-g response and
therefore, were not inciuded in the model.

The piping system is matheaatically modeled to realistically reflect the siatic and
dynamic reac.ions Jf the piping. The fn'ping and equipment are represented in the
model as a series of mass points (nodes) and interconnecting weighiless springs. The
ma.. points are generally selected so that their location coincides with the location of
large masses. Mass poirus are spaced so that the elements between them will be of
no greater lenastig than a simple supported beam with uniformly distributed mass
having a nan.r /‘reg?mcy e to the cut-0), frequency of tie analysis, The ..ature
of the seismic loads (low frequency) .5 siuch rhat they reach the Zero Period

cceleration (ZPA) by 53 Hz. Hydrodynamic loads are high frequency in nature and
have reached the ZPA by 60 Hz. The seismic and hydrodynamic loads are combined
in accordance with the load combinations as specified in the piping Design
Specification.

4.0 ANALYSIS

GE'’s proprietary computer program, PISYS, was used to calculate the response of
the piping system to all of the static and dynamic loads defined in the Design
Spec:ﬁcmion. The output from the PISYS program was ev ed by another GE
pr%rietary computer program, ANSI7, to solve the stress intensity equations of
ASME II1, Subarticle NB-3650 and to calculate the combined interface guds on the
applicable pipe mounted/artached equipment.

Thermal gradients are conservatively calculated using the ANSI7 computer program
by assuming an infinite heat transfer film coefficient with a linear process fluid
temperature change equal to the step c..ange defined for the load set. The radial
gradients are computed idealizing the pipe wall as a flat plare. Longitudinal
gradients are computed separately analyzing two sections and selecting the greatest
temperature difference that occurs during the transient.

o3~
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“atigue requirements are satisfi 'qccording to ASME Section Il analysis Subsection
NB-3650, Equation 14, and according to MEB 3-1 criteria.

5.0 LCAD CO' 'BINATIONS

Loa. combination criteria used were in accordance with the existing as-built desixn
specifications and the Perry USAR.

6.0 LOAD CONSIDERATIONS FOR PIPING ANALYSES

The snubber reduction analyses ut''i~ed the followinguloads as were used in the
existing piping analysis and as documented in the Perry USAR or design documents.

6.! Weight, Pressure and Thermal Expansion, and/or Contraction
6.2 Pressure-Temperature cycle charts (Load Histograms)

6.3 namic loads inertia spectra vsed in the existing aralyses were converted to
ASME Code Case N411-1 damping values.

6.4 Fluid Transients:

For those systems where agolicab!e,_ GE considered iransient loads due to
valve opening or closure a~d stear discharge.

6.5 Jet Loads:

Piping analyses included jer load considerations in the same manner as were
performed /Byr i 2 existing as-built analyses.

6.6 Functional Capability:
Functional Capability and Operability of piping and components followin
opumization wgre co?ﬁrmed z'rt:’ accor xcfe-pwﬁh %IEDO-ZI &5 4 '
7.0 CONSIDERATIONS AS A RESULT OF PIPING ANALYSES
7.1 Pipe Rupture:

Pipe rupture was evaluated for the snubber reduction analysis results to
assw.'e that MEB 3-1 criteria were satisfied.

These reviews demonstrated that there were no changes in the locations of
previously postulated breaks and that alterations to the previously designed
pip - - hip protection were not required.

Arbitrary Intermediate Break (AIB) locations were idencified for deletion and

the apnlicable documents including the Perry USAR were revised, as
approg riate.

4-
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7.2 Jet Impingement:

Jet impingement calculations were not affected by the snubber reduction
ses.

7.3 Piping Displacemenis:

New piping displacemenis (thermal + inertia) were limited to the existing
displacements plus 1/2" in order to assure that an adequate space envelope
exists around the installed pipe.

7.4 Valve Evaluations.

The new valve accelerations were compared with the present design
allowables to assure that the existing valve qualification was maintained.

For MSIV and SRV qualifications, revised required response spectra (RRS)
will be generated using GE's proprietary computer program ERSIN. The
revised RRS will be compared to the existing TRS to assure the validation of
the present yualifications.

7.5 Egquipment Nozzie Loads:

Loads applied to equipment nozzles were evaluated and their acceprability
documented in the stress reports for the final configuration with the optimized
suspension.

7.6 Anchors and Penetrations:

Anchor and penerration loads after optimization were shown to be less than
the Design Allowable Load (DAL) for all analyzed loading conditions.

7.7 Appendages:

Accelerations for all inertial load cases were supplied to CEI for root valve
and 1/C branch line qualifications. Three components of acceleration,
rotation and displacement for each analyzed load case were provided. These
accelerations were then utilized by CEl to verify the root valve and 1/C branch
line qualifications.

7.8 Welded Antachmenits:

All welded artachments for the pipin stems were qualified and the
qualificatrions documemed{n the apﬁlfcab%ess}"tress reports. ¢

8.0. SUPPORT EVALUATIONS

Calculated loads to sz;fports were submirted to CEIEfor review and evaluation,
}S'clrl'eening criteria for loads as defined by CEl to GE for support loads were as
ollows:

-5-
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Governing Load Cas¢ © = DAL Load Case Restrictions
1. Normal or Upset (N) E é ;gg (N)

2. Emergency (E) )’\‘_/ __é, 5)37355 ((B

3. Faulted (F) 2'58%3 (F)

Reviews by CEI demonstrated that structural steel and support loads did not
exceed design allowable loads.

9.0. CODE COMPLIANCE

The following listing (but not limited to) of codes, standards and regulatory
requirements formed the bases for the snubber reduction program:

9.1 Codes and Standards:

9. 1.1 ASME Boiler and Pressure Vessel Code, Section .1, Division 1, 19583 Edition
with Winter 1984 Addenda (Class 1 Piping).

9.1.2 ASME boiler and Pressure Vessel Code, Section Ill, Division 1, 1983 Edition
with Winter 1984 Addenda (Class 2 Piping and Class 1 and 2 Supports).

9.1.3 ASME Boiler and Pressure Vessel Code, SCM;_%LZ}, Stress Indices for
Inte~rai Structural Antachments, Class 1 Sec*ion [l, Division 1.

9.1.4 ASME Boiler and Pressure Vessel Code, » giggg &-1!% Alternate
Procedure for Evaluation of Stresses in Buit % cibows in s 1 Piping,
Section I, Division 1.

9.1.5 ASME Boiler and Pressure Vessel Code, -41]-1, Alternative
Il)aénpatnng }/alues for Seismic Analysis of Piping, Section lil, Division 1, Class

9.2 Regulatory Requirements:

9.2.1 10CFR2i, Reporting of Defects and Non-Compliance.

9.2.2 10CFR50, Appendix B, ity Assurance Criteria for Nuclear Power Plants
Fuel Reprocessing Planis.

9.2.3 USNRC Regulatory Guide 1.84, Revision 25 - Design and Fabrication Code
Case Acceprability, ASME Section Il Division 1.

9.2.4 USNRC Regulatory Guide 1.92, Revision | - Combining Modal Response and
Spatia” Components in Seismic Response Analysis.

6-
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9. 2.5 Swandard Review Pler NUREG 0800,
10.0 RESULTS AND CONCLUSIONS

17 . analyses completed have been shown to satisfy all requirements of the ASME
Cowe Section I, Subsection NB 3600. Interfaces to all attached cnd mounted
equipment have been shown to satisfy Code requirements. Loadings on nozzles have
been reviewed and demonstrated to be accepiable. Existing quag‘/qcations have been
maintained. Affected documents and drawings have been updated to reflect the
suspension changes resulting from the snubber reduction ana'yses.
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