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1.0 EXECUTIVE SUMARY

1.1 Introduction

At the request of the Cleveland Electric Illuminating Company (CEI), Cygna
Energy Services developed a program to perform a third-party review of three
major piping systems within the Perry Nuclear Power Plant (PNPP). The

objective of this review was to confirm that the design is in accordance with
applicable design specifications, design criteria, licensing commitments and.

standard industry practice. This objective was achieved by performing an in-

depth, multi-disciplined technical review of the engineering work done by
Gilbert Associates, Incorporated (GAI).

Cygna's review activities were initiated on September 29, 1983,

1.2 Scope of Work

Based on discussions with Cygna and GAI, CEI designated the following systems
' for this review:

1-N22-G01 Main Steam Drain (Class 1)e

1-E22-G04 High Pressure Core Spray System (Class 1)e
:

1-821-G08 SRV Discharge Line (excluding quencher) (Class 3)e

These particular systems were selected because they are important to plant /
reactor safety and because they represent a diversified cross-section of
piping analyses with respect to ASME Code class, pipe size, fluid content and
operating conditions. In addition, these systems involved a high level ofi

interface between GAI and General Electric Company (GE) in the Mechanical

discipline.
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This technical review covered engineering activities in the mechanical systemsp
O (e.g., flow and pressure drop calculations), pipe stress and pipe support i

|
disciplines. Recognizing that the design process on PNPP is a dynamic
activity, the review concentrated on the design documents as they stood on ]
September 29, 1983. Changes to those baseline documents were considered only |

to resolve specific questions raised during the revitv. The baseline

documents for each discipline encompassed the following time periods: ,

e Mechanical Systems 1975 to present

* Pipe Stress 1977 to present

e Pipe Support 1980 to present

1.3 Project Organization

Exhibit 1.1 depicts Cygna's project organization for this effort. The

organization was divided into three functional tiers: the Project Team, the

Review Board, and in-house consultants. The Project Team was composed of the

Principal-in-Charge, Project Manager, Project Engineer, and Lead engineers in
V the Mechanical, Pipe Stress and Pipe Support disciplines. This team not only

has considerable experience in the specific areas addressed, but several of
its members performed similar functions during the implementation of indepen-
dent design reviews for Grand Gulf Unit 1 Enrico Fermi 2 and Comanche Peak.
This team, drawing upon the in-house consultants as necessary, was responsible

for day-to-day work performance.

The Review Board was composed of a CEI engineer, the Cygna Project Manager and

Cygna Group Leaders. The CEI engineer was an individual with previous piping

experience who had just recently joined the Company and was not involved in
any design work on PNPP. The function of the Review Board was to evaluate the

|
accuracy and completeness of_ the observations and potential findings.

| Activities by both the Project Team and Review Board were coordinated with GAI

through a structured communication' process.
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1.4 Methodology

O The basic steps followed in the review and communication process are listed
below:

<

Step 1: Collect Documents
Step 2: Develop Work Instructions / Criteria
Step 3: Develop Review Procedures

Step 4: Conduct Design Reviews
Step 5: Project Team Review
Step 6: Review Board Evaluation
Step 7: Report Results

,

In developing the review procedures (Step 3), detailed checklists were'

prepared. These checklists, which defined for the reviewer the items to be
verifled. formed the foundation for the review process. During the conduct of
the review (Step 4), the reviewer evaluated each item on the checklist and
noted any items which, in his judgement, did not conform to the checklists and
acceptance criteria. Each of these items was then fully checked by members of
the project team and discussed with GAI in order to determine its signifi-
cance. Based upon the results of this check, either explanatory comments were

noted on the checklists or more formal documentation (Observations) was
prepared.

1

Each Observation received an additional level of review by a Review Board to
once again confirm its validity and to also evaluate its potential impact on
plant safety. If the Review Board determined that a potential impact on

,

safety did exist, a Potential Finding Report (PFR) was written. Each PFR was ,

i discussed with CEI and GAI to reach resolution of the finding. If, in the

judgement of the Review Board, all reasonable efforts had been made to resolve
the PFR and a potential impact on safety still existed, this finding was
submitted to GAI for processing using their form QAD 600 as a possible I

reportable event. i

|
'

4
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Exhibit 1.2 charts the review process from data collection to final report.q
V

1.5 Results

The Observation Log (Exhibit 1.3) summarizes the final status of all
observations identified during the course of this review. A total of

tnirty three (33) observations were identified. Of these, one (1) was an
invalid observation and two were identified as potential findings.

A summary of the valid observations and PFRs, by discipline, is provided
below:

Possible
Valid Reportable

Discipline Observations PFR's Events

Pipe Stress 7 0 0

Pipe Supports 9 2 1

Mechanical Systems 16 O_ 0

Total 32 2 1

1.6 Conclusions

The third-party piping Design Review for PNPP achieved its major objective.
The review was able to confinn the design adequacy of the three designated
piping systems. Based upon tne resolution of the two potential findings
identified in the pipe support review, Cygna has been able to conclude that
these three piping systems have been adequately designed to perform their
intended safety function in accordance with PNPP project consnitments ,
applicable code requirements and industry standards.

b ') Cleveland Electric Illuminating Company 1-4
Perry Nuclear Power Plant Piping Design Review

k A Final Report TR-83102-01, Rev. O
NNWWNEWIWWWN



, -
_

c_~

O
g

_

)
I

D E
R C
A (
O g
B ri

etg .

W ytn _

E eio
MWWI

V R
E ... E

E. T. K.R D
A

JTC E
L

_ r
_ u s

0 s
R e

I G M

_ L .

A R
_ C
_ I
_ N
_
_ A
__ M_

R C
_ E E

M
I

do
o
G

.
B N

R OE IDD. s NA TE
G A AE Ai. R R L t ZtA E Rt rH G g EP Ie aC A i Eu g Nl N t No 1 Ai nN A t IR

M
g iI M
t I GG 1

i
eW N hL n T ES

. O A a C . S T (
F .

T. TEP E
J. I T- I J CR B C yw. O T ET LC

N A. R JS I E neI P O M J aiJ TR R RE
P A PP X O pv

E R meIT
E P

a P oRR nC C
- E A nOu

cS R ggA
G ni .-

T- . T isvC TE C tee
- J A aDRO E

R D n
P A i t ,

E mn1L ua0
P ll -
U g lP2O n I 0R o r1G W

I ce35 . i w8T
E. ro-. R

O tPR_ P C c T_ P
_ U er

) S s l at
s ) 0 Eer!3 E
d. P T l oS

'sT
I C dcpN

A d P E N nueR OT nn aMRI Iea
M rte D T l

AeSl e ylT T. vrae g i
D j&e C R ernE IC t t

tsh J S l ei
E 5ec O N CPF
S di R O

P Cu non D

- -
aCi

_ M v(M N_

.

O . A6
E-

_ G
_ n . .
_ I E J E

L
_
. i
-

-
.

j_

.L

4
,L.

_
_

_

l|Il | |
.j!



c

EXHIBIT 1.2
E TH000 LOGY ETWORK

M ultste pe0ACT flap Evits 60nas 93

mia COLLICf!On

$

Ca g la Mfitu

$ (set sfl

ftenaltA attit. |

0
tilCattaatt - "I ~

ogeg 6 Evitu *

80

Omstavation

htil

,,;,;,y,, ..u. - .i -

fil attagest

. .ii. ,

to

"
'Ta's,

e,n

...t."|a?i. "$'r,'!.'#F' -

i

t
. , , , , , .i u s..a

etsite ete 1840' eigt I tatet, t-

til y,g g

T'".,#2'i ff,i

e
pl tilPons6

Mells

'f,'If.' "'
.

"m?,''

=
fleak M80sf

rO
's'''/ Cleveland Electric Illuminating Company

Perry Nuclear Power Plant Piping Design Review
L (J6 A Final Report; TR-83102-01, Rev. O
11111111114116616:111011418111

.__ - _ __



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

EXHIBIT 1.3

OBSERVATION LOG

Observation Numbering System:

* Pipe Stress
PI-mm-xx where m= 00 General Criteria

01 SRV System)
02 HPCS System)
03 MSD System)
04 HPCS Flued Head)

Pipe Supports*

PS-mm-xx where m= 00 General Criteria

01 (SRV System))02 HPCS System
03 MSD System)

* Mechanical
ME-mm-x x where m= 00 General Criteria

01 SRV System)

O 02 HPCS System)
03 MSD System)

Where xx = Sequential Number of Observations
,

i

.

4

F
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l , f ,1 EXHIBIT 1.3 [OQ]Te

hWMNINNillltifflHM1

CloseHiceHonRev.No. O Date pfgjg4

Potential
Finding Closed

Oteervetten
No. Description Y N Y N

PI-00-01 Support flexibility is not considered in Class 2 or Class 3 piping analyses. Supports X X

are input as rigid and then designed using a maximum deflection criterion of 0.1".

PI-00-02 Minor inconsistencies noted during the review of the MSRV, HPCS and MSD piping analyses. X X

PI-00-03 Items either lack documentation or utilize inconsistent data. X X

PI-00-04 Analysis oversights are noted for det Impingement load calculations. X X

PI-01-01 The stress intensification factors (SIFs) at points 2, F1, and F2 are not input properly. X X

PI-01-02 MSRV seismic anchor movements (SAM) in the z-direction are applied in the x-direction X X

at point J1.

PI-02-01 The fatigue analysis did not consider the different thermal gradients ( AT1 and AT2) for X X

the sweepolet and socket welded boss. The piping thermal gradients were input as the
default values and these were not overridden for the sweepolet and socket welded boss.
The thermal transient analysis indicates that the only instances for which this happens
to be non-conservative is for the sweepolet (Point C24) during the up transients. In
addition, the thermal transient analyses considered the flow to be zero at these same
points. While this may be conservative when determining the discontinuity stresses
(TA - T ), it is non-conservative in the calculation of the thermal gradients throughB
the thickness (aT1 and AT2).

Cleveland Electric illuminating; 83102 Sheet 1Perry Nuclear Power Plant Piping Design Review
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LEl I i' Logk
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CleselfIcetionRev.No. Deto
O pjgjg4

Potential
Finding Closed

Otroorvation
No. Description Y N Y N

PI-03-01 The thermal transient reanalysis (P-256, Rev. 0) did not consider the following X X

discontinuities for evaluation of T -T :g B

1. Valve coupling to 2" pipe.
2. 3" x 3" x 2" tee to 3" pipe.

3. 3" x 3" x 2" tee to 2" pipe.

4. 3" pipe to 3" valve.
5. 3" pipe to penetration.

This ar,alysis was rerun due to errors in fluid properties. It should be noted that the
original analysis did consider these discontinuities. In addition there is no documen-
tation to indicate that the fatigue analysis is to be rerun using the later transient
analysis data.
Furthermore, the tee sections did not consider any additional thickness in the crotch area
of the component.

PI-03-02 Changed to PI-00-02(d).

PI-03-03 Changed to PS-00-01(n).

PS-00-01 Items either lack documentation or utilize inconsistent data. X X

Cleveland Electric illuminating; 83102 Sheet 2Perry Nuclear Power Plant Piping Design Review
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M O observatio" O
A m r0 Log
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~

Rev.No. Date Classificationg pf9,g

Potential<

Finding Closed-

wOtroervation Y N Y N-

No. Description ..

PS-00-02 Items are not consistent''with design commitments, requirements or criteria. X X

a. Thu GAI method for combining dynamic inertial loads and dynamic displacement loads
differs frcin the General Electric specification.

b. GAI Design Specifications B21 and E22 do not include Faulted Load Case No. 8 as
specified in Table 3.9-21 of the .PNPP FSAR.-

PS-00-03 The signs of Jet Impingement load input for' support load combinations in utilizing the X X

computer program "MG33" were not properly considered. (e.g.,HPCS,E22G04(C),
Rev. No. J484, dated-4/18/83). The dynamic Jet Impingement input loads are all positive.

r

.

PS-00-04 Changed to PI-00-04.

PS-00-05 Design oversights were noted. X X

PS-00-06 The design of the supports does not consider the following items: X X

a. Dead weight of the support itself.

b. Inertial loads due to support self-weight excitation.

PS-00-07 Items were noted in relation to the setting for springs and snubbers. X X

Cleveland Electric Illuminating; 83102 Sheet 3Perry Nuclear Power Plant Piping Design Review
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# A M,Y Logy

liftinmiliiiiiiiiiillllllll y

Date Cla seHicaHonRev.No. O pfgjg4

l Potential
l Finding Closed

Observat!on Y N Y N
No. Description

_,

|

X X
PS-01-01 For the design of Main Steam Safety Relief system pipe supports, there is no indication

|

that the hydro test load is considered in the design.

XThe following design oversights were noted for support 1E22-H001:PS-02-01
Wrong section properties were used in shear and deflection calculations (Pg. 10.4). Xa.

Xb. Young's modulus "E" has not been adjusted for temperature effect in the stiffness
calculation (Pgs. 10.1 and 10.2).

XWelding between items D and F is overstressed.c.
d. Dimensions of some items on the support drawings are not clearly defined X

(e.g. length of item D, and length of weld between F and D).

X X
PS-02-02 The Jet loads on supports H001 and H002 are specified in the design specification, but

were not included in the support design calculations.

X X
ME-01-01 Safety relief valve discharge line sizing (flow and pressure drop) calculations could

not be located by GAI.

ME-01-02 Vacuum breaker valves F037 and F038 are 6 inch valves with a maximum resistance X X

coefficient of K = 1.6 as specified in GAI Specification SP-639-4549-00 Rev. 1. Per
information supplied by the vendor, Anderson, Greenwood and Co., the actual K = 1.408
and the flow area is 0.201 ft.2 This data results in an A//T factor equal to 0.17 ft.2,
rather than the General Electric specified minimum of 0.30 ft.2 for each of these valves.
In addition, no documented and verified calculations justifying the size of these valves

could be located by GAI.

I
,

Cleveland Electric Illuminating; 83102 Sheet 4
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( k k 1 -

lifftfitilllllllllllfilllllfil

Rev.No. Date Claselficationg gag

Potentlef
Finding Closed

Otpoorvation
Y N Y N

No. Description

ME-02-01 There are various inconsistencies between Table 1 of GAI Specification DSP-E22-1-4549-00 X X

Rev. I and Rev. 2 and the General Electric Process Diagram 762A455.

ME-02-02 In GAI Specification DSP-E22-1-4549-00 Table 1, the mode A pressure drop across valve F010 X X

is given as 522 ft., and the drop across valve Full is given as 116 ft. These drops are
well above the General Electric stated minimum of 62 ft., indicating that the valves are
not fully open in mode A. Also, these pressure drops (throttled position) were not used
in the flow and orifice sizing calculation for the system.

ME-02-03 The location and arrangenent of some equipment and piping is inconsistent with General X X

Electric and NRC Criteria. Specifically.
The HPCS suppression pool suction strainer is not located outside the safety relief

! a.
valve discharge zone.

b. Valve F023 is located approximately 14 ft. from the containment penetration. It

should be located as close as practical to the penetration. Normally a distance
of 5 ft. or less is achievable.
The length of straight pipe after a valve and prior to flow orifice N007 does notc.
meet the 43 ft. requirement.

ME-02-04 The vendor print (Rockwell) for valve F005 indicates this valve is a lift check valve X X

with no stem (i.e., no stem leak-off connection) or external operator for remote testing.
In addition the pressure and temperatures indicated on the drawing match a 600 lb. class
valve. The General Electric data, CEI SAR and GAI P & ID all indicate this valve should
be a remotely testable swign check valve with an air operator and stem leak-off
connection. In addition, line specification D1-1 recommends valves of this size be
900 lb. class valves.

Cleveland Electric illuminating; 83102 Sheet 5Perry Nuclear Power Plant Piping Design Review
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p) Observation O}\

l_C)C|L'i L'1 s f_ ii

liliimiiiiiiiiiiiiilllllllli

Rev.No. Date Cla ssificationg 7fgjg

Potential
Finding Cksed

Observation Y PI Y N
No. Desctlption

ME-02-05 HPCS system check valve drawings for F002, F016, F024, and F007 do not show any provisions X X

for checking free movement of the valve disc.

ME-02-06 The sizing calculation for pump C-003 minimum flow bypass orifice, R0-D003, is based on X X

a minimum flow of 10 GPM and an assumed head loss of 96 feet. The specification for
the pump and its attached " Design Requirement Summary Sheet" list two different minimum
flows (i.e.,10 GPM and 15 GPM) for this pump. No sizing or pressure drop calculation
could be located for this pump so the 96 feet of head available for orifice sizing
could not be verified.

ME-02-07 It is not apparent from the P&ID or piping drawings how valves F001, F010, and F011 X X

will be leak tested. There do not appear to be any drain valves located such that
meaningful test results can be obtained.

ME-02-08 Items either lack proper documentation or utilize inconsistent data. X X

ME-02-09 Items summarize the inconsistencies and inaccuracies noted in GAI X X

Calculation E22-A/J-cc, HPCS Line Losses.

ME-03-01 Inconsistencies within Table 1 of DSP-821-1-1-4549 and between Table 1 and the X X

General Electric system data.

ME-03-02 , No sizing calculation could be located for restricting orifice R0-0001. X X

Iherefore, no documented basis exists for the specified orifice size.

Cleveland Electric tiluminating; 83102 Sheet 6
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%w+m (~') Observation O,
%s Gph -- + m

, ii L t , f J Log*

lllllllllllllilllllllillllllll

CimlHceHonRev.No. O Date pfgfg4

Potential
Finding Closed

Observation
No. Desctlption Y N Y N

ME-03-03 Calculation N22-3 page l'3 is for sizing the 1st MSIV before seat drain line. This X X

calculation does not match the physical piping arrangement and does not include all
modes of operation.

ME-03-04 Valves F034 and F035 are 3/4" Y pattern globs valves arranged in series with approxi- X X

mately 125 feet of 3/4" pipe attached to the outlet of valve F035. The flowrate
specified for this drain is 50 GPM of 125 F water with a pressure upstream of
valve F034 of 100 PSIA.
The 3/4" drain size will restrict will restrict the drain flowrate to less than 50 GPM X X

and increase the time required to drain the flooded main steam lines.

ME-03-05 The closing speed specified for valves F016 and F019 in GAI Specification 521-02-4549-00 X X

and bill of material RNU-202 is " Vendor Standard." The Borg-Warner vendor drawing 81180
states that the valve closing time is 20 seconds maximum. This closing time corresponds
to a minimum closing speed of approximately 9 inches per minute for a 3 inch valve.
The GE Nuclear Boiler Design Specification Data Sheet 22A4522AR Section 3.1.17.1 states
that valves F016 and F019 shall have a closing speed of at least 12 inches per minute.

-
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2.0 PROGRAM REVIEW E0PE

This section describes the scope of work for the Design Review for the Perry

Nuclear Power Plant. It covers the following areas:

e Program Objectives

System Selectione

* Design Review Scope

2.1 Program Objectives

The objective of this review was to evaluate the design adequacy of three
typical piping systems important to plant / reactor safety. In order to

accomplish this objective, Cygna reviewed the system requirements, system
design, piping analysis / design and pipe support design.

The design adequacy of these engineering activities was measured against
appropriate licensing commitments and codes, project requirements and standard
industry practices.

This review focussed strictly on the technical aspects of the design. The

review did not evalute the adequacy or implementation of project quality
assurance programs.

2.2 System Selection

Based on discussions with Cygna and GAI, CEI selected the following systems

for this review:

1-N22-G01 Main Steam Drain (Class 1)e

1-E22-G04 High Pressure Core Spray System (Class 1)*

e - 1-B21-G08 SRV Discharge Line (excluding quencher) (Class 3)

p) -

Cleveland Electric Illuminating Company 2-1(
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These particular systems were selected in order to provide a diversified

fD cross-section of piping analyses with respect to ASME Code class, pipe size,
G fluid content and operating conditions. Each of these subsystems also

performs a function important to plant / reactor safety. Exhibits 2.1, 2.2

and 2.3 define the extent of each subsystem.

2.3 Design Review Scope

The Design Review activity, as illustrated by the flow diagram in Exhibit 2.4,
was composed of an in-depth, multi-disciplined technical review to confirm
that the design was in accordance with applicable specifications, design
criteria, licensing comitments and industry practices.

The review activities were conducted in three major design areas: Mechanical

Systems, Pipe Stress and Pipe Supports. Each of these areas is described

below.

2.3.1 Mechanical

O The Mechanical Systems review focused on ensuring that the GAI design
satisfied the basic system design and functional requirements. Cygna

developed a review criteria document containing these basic requirements,
and then evaluated the following items:

Verification that all design basis, codes, Regulatory Guides, NUREGS,e

FSAR and SER requirements had been implemented as related to system

function and design.

Verification that the GE design documents had been correctly incor-e

| porated.
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Verification that the GAI-supplied system equipment and piping are/~'s e

V adequate to meet all process and interface requirements. An integral
part of this activity was to review the system flow and pressure drop
calculations.

e Verification that the system functional requirements, including

redundant components and flow paths, are adequate.

2.3.2 Pipe Stress

The technical review of the pipe stress analysis activities concentrated
on the following key elements:

Input data checke

Piping model checke

e Review of stress-related calculations
e Review of stress reports

/G
Each of these areas is discussed in detail below.

'

Input Data Check

This task was performed to ensure that piping geometry and loading
conditions were correctly incorporated in the piping analyses. The input
data which was provided by GE (NSSS) and Gilbert Associates, Inc. (A/E),
was reviewed by the Project Team for general conformity to industry
standards. Any discrepancies noticed in design specifications during
this phase of the review were evaluated before proceeding to the check of
the input data. As part of the input data check, Cygna reviewers ensured
that all appropriate load cases had been included and proper loading

! conditions had been selected. As a minimum, the following input data
' were considered:
|
|

I

,

-

| %/
2-3| ..
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* Internal piping pressure(N
e Thermal load cases

System operating modese

* ~ Specified anchor movements

Application of given seismic spectra |e
i

Application of hydrodynamic loadings*

Piping Model Check

The Project Teaat accomplished this task by first obtaining the applicable
piping isometrics (latest revisions) and then performing a detailed check
of the piping models developed for the stress analyses. The

appropriateness of the computer model used for the analysis was evaluated
by the Review Team using the criteria and input data. During these

activities the Review Team paid particular attention to the following
items, as a minimum:

Piping geometryO e

V Piping section propertiese

Support, restraint types and locatione

Fittings, nozzles and valvese

Operating conditionse

System boundaries and classificatione

Mass point spacing and support stiffnesse

e Penetration type

Analysis cut-off criteriae

Review of Stress-Related Calculations

Various stress-related calculations performed during the stress analysis
effort were subjected to a detailed review by the Project Team. Some of
these calculations are listed below:

' m

G
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* Seismic anchor movements for anchor and equipment
~'S

(O ' * T.hermal anchor movements for equipment

Valve dynamic response characteristicse

Support, restraint, penetration and nozzle load summariese

* Flued head reports
* Local stress calculations for integral welded attachments (e.g.,

lugs, stanchions)

Review of Stress Reports

Upon completion of the reviews in the above-mentioned areas, the Project
Team then performed a detailed review of the results and conclusions made
by the original designers. The basis for this evaluation was a careful
study of the design reports issued to-date. As a minimum, particular

attention was paid to the following items:

* Load cases considered in the analysis
Summary of load combinations(~] e

V' e Nozzle reactions and valve acceleration check
e Pipe displacements

Dynamic frequencies and mode shapes of the piping systeme

Mass participation and zero period accelerationo

Stresses in piping and fittingse

The analysis output was reviewed to ensure that the allowables defined in
Design Criteria document 83102-DC-1 were satisfied. This included the
allowables defined in ASME Section III, licensing commitment documents
and equipment specifications (nozzle allowables).

(m
L
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m Class 1 Stress Reports

The Nuclear Class 1 piping stress reports for the HPCS and Main Steam )

Drain systems, GAI Document Nos. P-1001, Rev. O, and P-1010, Rev. O,

respectively, were reviewed in detail to assure compliance with project
criteria and Code requirements for Class 1 piping analyses. This review

placed particular emphasis on the following areas of these Class 1
analyses:

e Interpretation of pressure / temperature load histogram for use in
thermal transient and fatigue analysis

Piping discontinuity evaluatione

e Calculation and use of stress indices

Material parameters specific to Class 1 analyses*

l')
(/ o ASME Code Class 1 acceptability check

Analysis of welded attachmentse

Flued Head Analysis

The Nuclear Class 1 Stress Report for the HPCS Drywell Flued Head
prepared by Nutech was reviewed in detail to assure compliance with
project criteria and Code requirements for Class 1 analyses. This review

t

i placed particular emphasis on the following areas:

i
|

* Interpretation of pressure / temperature load histogram for use in
|
' thermal transient and fatigue analysis

|

w

.
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Application of loads due to attached pipingp e

k.)

Application of pipe failure loads |e

Application of Nutech's proprietary finite element computer programe

.

Conformance to ASME Code Class I requirements ;e

i

2.3.3 Pipe Supports

The technical review of the design of selected pipe supports and

restraints was concentrated in the following areas:

Review of input data and load combinations*

e Review of design calculations
e Review of issued drawings

OO This review was confined to supports and restraints on the primary flow
path. Each of the above mentioned pipe support activities is described
in detail below:

Review of Input Data

The Project Team performed a thorough review of the support guidance
generated by the stress group for the pipe support group. The key

elements included in this review were:

e Support stiffness
Support type and locationse

Piping deflections for all essential load casese

e Load directions and magnitudes

p
X)
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Review of Design Calculations

Based upon the criteria and support guidance established above, the
Project Team reviewed the calculations performed by the pipe support
designers. The calculations for those supports and restraints on the
primary flow path were reviewed in detail ensuring that the following key
elements were considered:

ASME design requirements*

e Support stiffness
e Weld calculations
* Stress allowables

Vendor allowables for catalog allowablese

Proper modeling for computerized calculationse

Anchor bolt allowables and baseplate flexibility effectse

The Review Team also checked whether the stiffness of the support was
consistent with the piping analysis.p)

V
Review of Drawings Issued

The Review Team made a thorough comparison of the analytical results of
the overall piping design process with the support drawings produced to
ensure that correct drawings were forwarded to the site. They achieved

that by checking the following key elements, as a minimum;

Correct type, orientation, location and piping systeme

Appropriate clearances specifiedo

e Sufficient structural and weld data
e Correct component sizes

O'
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During the review of the design calculations, any assumptions not in
accordance with the FSAR and/or similar documents were evaluated by the j

'

Project Team based on standard industry practice. Particular attention
was given to the basic assumptions utilized by GAI throughout this review
process to 1) ensure their reasonableness, and 2) confirm that the final
design was consistent with these assumptions.

oV
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p 3.0 METHODOLOGY

v
This section describes the methodology and procedures used to cor. duct the

Design Review for PNPP Unit 1. It describes how the review process was

organized and identifies the sequence of events and requirements for docu-
mentation throughout the course of the review. In addition, it defines the

basic steps involved in completing the review activities for the scope of work

presented in Section 2.0.

Exhibit 3.1 provides an overview of the review process from the initial
collection of documents to the final report. In particular, the exhibit
illustrates the interaction and participation by both the Project Team and
Review Board during the review.

The Design Review was accomplished through a three-tiered evaluation process
consisting of a Project Team, Review Board and in-house consultants.

* The Project Team was responsible for reviewing the three systems
mentioned above, completing checklists, documenting any observations,

and preparing the final report.

The Review Board was composed of a CEI engineer, the Cygna Project*

Manager and Cygna Group Leaders. The CEI engineer was an individual

with previous piping experience who had just recently joined the
Company and was not involved in any design work on PNPP. This team

evaluated the accuracy and completeness of the observations and

potential findings. All activities by the Review Board were co-

ordinated with GAI.

!

Cygna in-house consultants provided specialized expertise on an as-| e

needed basis.

!

|

Cleveland Electric Illuminating Company 3-1

Perry Nuclear Power Plant Piping Design ReviewL$ ( 6 a
1111111111111111111111m61111 Final Report TR-83102-01; Rev. O

L
_ _ _ _ _ _ _ _ _ _ - - _ - _ _



Appendix A provides a listing of the specific terminology used during this

h) review, part of which was established with the NRC during previous Independent
v

Design Reviews conducted by Cygna.

The key elements and activities in the review process are listed below:

1. Collect Documents

2. Develop Work Instructions / Criteria
3. Review Procedures

e Checklists
e Observation Records

Potential Finding Reportse

e Interaction with GAI
e Action Items

4. Conduct Design Review

5. Project Team

6. Review Board

As indicated on the flowchart, throughout this process items identified as

having a possible impact on plant safety were given immediate, high priority
attention. This was to ensure that both GAI and CEI would receive timely

jnotification of any items which could have a definite potential impact on

safety. Each of the basic activities in the DR process are described in the
following subsections.

3.1 Document Collection

Documents were collected and reviewed in two stages. During the first stage,

the reviewer identified those central documents which guided the design

process, such as the SAR, project procedures, design criteria, system
descriptions and drawings. Reviewing these central documents provided an
understanding of how the work process had been structured and directed on
Perry.

|
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During the second stage of document and data collection, the reviewer
identified and gathered those documents needed to ccmplete the review. The

prime contacts in GAI and CEI are listed in Exhibit 3.2. Documentation was

collected through these contacts, and all requests were tracked using the
Action Items form. Documents utilized during the course of the review were
recorded and are listed in Appendix B. |

3.2 Work Instructions / Design Review Criteria

Key activities during the initial stages of the DR centered on the development
of work instructions and Design Review criteria to direct the review
activities and to measure the adequacy of the design process on the Perry
project. Work Instructions were written for each project group to describe
how they were to function in performing assigned activities, to define the
applicable technical criteria documents and to delineate any unique documen-
tation requirements. The Design Review criteria are a composite of licensing
commitments, project design requirements and appropriate standard industry
practice. The three sets of Design Criteria generated for this DR are
included in Appendix C.,

3.3 Review Procedures

The Design Review criteria discussed above provided a means for measuring the
design adequacy of the system elements selected as the scope of work. In

addition to these standards, each reviewer was guided by checklists prepared
by the discipline Group Leaders prior to the actual review. These checklists
identified key elements to be evaluated during the technical reviews. If a

reviewer determined that a line item on the checklist was inadequately

addressed, the discrepancy was noted on the checklist. If, after review by the
Project Team and discussions with GAI, a discrepancy was judged to have
potential impact upon design, or if uncertainty remained regarding either
design impact or the time required for resolution of the discrepancy, an

O
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" Observation Record" was prepared. All observations were then reviewed by the

Project Team to determine their potential impact on plant safety. For those

determined to have potential safety impact, a " Potential Finding Report" (PFR)

was prepared.

Checklists, Observation Records, PFR's and the interactive process with GAI |

are described in further detail below.

3.3.1 Checklists

Checklists provided the reviewers with a listing of key design elements
to be considered. Appendix 0 to this report contains all the completed
checklists used for the Design Reviews. As a reviewer checked each line
item on a checklist, its adequacy was evaluated against the review'

criteria. If . requirements were met, the " satisfactory" column was
checked "yes." Whenever significant conservatisms were identified, they

were noted in the " comments" column. If the reviewer was not fully

satisfied that the requirements had been met, the "no" column was

checked. The discrepancies were then reviewed by the Project Team to
assess whether there was any potential for design impact. If this was

determined to be the case, the issue was discussed with cognizant GAI

engineers. dased upon these discussions, either explanatory comments
were noted on the checklist or the discrepancy was submitted to the
Review Board as a prospective Observation. Observation Record numbers

were recorded in the comments column of the checklist.

During the course of the reviews, the reviewers added line items to the
checklists, as needed, with the approval of the Project Engineer. This

provided each reviewer with a mechanism to expand the checklists during
the course of the review if the results indicated further design infor-
mation or documents were needed to perform a meaningful review.

'~'N(d Cleveland Electric Illuminating Company 3-4
Perry Nuclear Power Plant Piping Design Review
Final Report TR-83102-01; Rev. Og i

ININilNNNNIHMilllilitt



j

|
|

Each completed technical review checklist was reviewed and approved by ag
V checker assigned by the Project Engineer. Each checklist was assigned a

unique identifier, in accordance with the following guidelines:

o Pipe Stress
PI-mm where m= 00 General Criteria

01 (SRV System)
02 (HPCS System)
03 (MSD System)
04 (HPCS Flued Head)

Pipe Supportse
PS-mm-nn where m= 00 General Criteria

01 (SRV System)
02 (HPCS System)
03 (MSD System)

nn = Pipe support number

e Mechanical
ME-mm where m= 00 General Criteria

01 (SRV System)
02 (HPCS System)
03 (MSD System)

OV 3.3.2 Observation Records

Whenever the reviewed work failed to conform to the applicable standards

spelled out on the checklists and this nonconformance was also determined
to have a potential impact upon design, an Observation Record was
prepared. A unique observation number was sequentially assigned to each
observation by the Project Engineer. Note that the Observation Record
specifies the number of the corresponding checklist for traceability.

Each Observation Record was prepared by the originator of the observation
and then reviewed by a qualified person assigned by the Project
Engineer. Based on this review, interaction with the project Group
Leaders, consultation with Cygna specialists and discussions with the
designer, the Review Board prepared an Observation Review Record. Each

V
.
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review record summarizes the validity, potential design impact, and

V potential safety impact of each observation.

|

In the event that a particular observation was concluded to have a
potential impact on plant safety, it was recorded in a Potential Finding
Report. There is a detailed description of potential finding reports in
the following subsection. The disposition of all observations, including
those that have been invalidated, is summarized on the Observation Log.

This log is included as Exhibit 1.3. All completed Observation Records

for this DR are contained in Appendix E.

3.3.3 Potential Finding Report

Those observations that were concluded to have a potential impact on
plant safety were recorded on a Potential Finding Report (PFR). Each PFR
was identified by a sequential number assigned by the Project Engineer.
The Potential Finding Report number was also noted on the corresponding
Observation Log entry in the remarks column. Note that the corresponding

V Observation number is recorded on this form for traceability. On this

form, the cognizant Group Leader recorded a description of the

observation, an assessment as to the extent of the observation, plus an
evaluation of the design and safety impact. The PFR was then reviewed by
the Review Board to assure completeness and accuracy.

All potential finding reports were submitted to GAI for their final
comments. These coments were evaluated to determine whether or not
further review would be required. If no further review was required, the
final report was prepared by the Project Team.

If the Review Board had concluded that the observation did indeed have a
potential impact on plant safety, the finding would have been reported to
GAI and CEI by the Project Manager. |

!

i
!'
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( 3.3.4 Interaction with GAI
( .

When the preliminary observation records were completed, informal

discussions were held between Cygna, GAI and CEI, during which Cygna

informed GAI of the nature and intent of the observations. The purpose

of these discussions was to provide a means to identify and eliminate any
invalid observations, which could be due either to oversights by the
reviewer or the possibility of some existing documents related to the
Design Reviews not being provided to the Project Team at the time of the
reviews. Preliminary observation records were then transmitted to GAI as
Rev. A so that their engineers would have an opportunity to review them
in detail. Responses to these observations were transmitted to Cygna by
GAI in a timely manner agreed upon by both parties.

The GAI responses fell into, but were not limited to, one of the
following categories:

e A resolution to the observation.p
%)

Additional information or documentation for further review by Cygna,e

e The observation was invalid based on supporting documents or

explanation: furnished by GAI.

The Cygna/CEI Review Board reviewed each response from GAI to determine
the adequacy and acceptability of the response. When the response or
resolution was accepted by Cygna, the observation record was finalized
and documented. If changes in the observation itself were required at
this point, the observation was reissued as Rev. B, C, etc. If the

response from GAI did not adequately resolve all pertinent issues, Cygna
tried to resolve any open items by means of question and answer sessions

with GAI. These sessions were preceeded by a transmittal to GAI of

p
G
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Cygna's questions and/or requests. In this manner all parties were

kJ better prepared for a more productive working session.

This process was repeated until a satisfactory conclusion was reached.
At this time the formal Observation Record and Observation Record Review
were issued as Rev. O.

3.3.5 Action Items

,

In order to assure timely progress of the review process, all requests to
GAI were tracked from initiation to closecut. As an integral part of

this monitoring system, action items were recorded using Exhibit 3.3. As

a minimum the following actions were tracked on this form:

Requests for documentation*

Requests for informatione

Requests which affect the start or completion of an activitye

O Significant actions required by both Cygna and others were identified and
tracked to closure.

A description of each column on the form is provided below:

e Description: Identify the action to be performed, e.g., " Provide

copies of the GAI design specification for containment

penetrations (Doc. # P-900)."

| e Reference: Briefly identify ' how and when the action item was
initiated, e.g., "Telecon w/ J.E Meyer 9/24/83."

e B1: The person to whom the action is owed.
!
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- e To: The person who must perform the action.
~

!

e Date Due: The date when the action is due, as agreed by the

person who must perform the action.

e Date Close-Out: The date when the action was completed.

e Notes: This column shall identi fy closures, e.g., a letter

number, telecon/ person, conference report, transmittal number.
General remarks may also be included in this column to describe-

the status of an action or to provide clarification.

At the close of each week an action item list was submitted to the
Project Engineer by the Group Leaders.

3.4 Design Review

The following disciplines were reviewed in the DR on the Perry Nuclear Power

O Plant:

o Pipe Stress
e Pipe Support

e Mechanical Systems Design

Each discipline was reviewed by an individual or a group of individuals
capable of both performing and reviewing the work. The Cygna Review Team

consisted of eight individuals with a combined experience totaling 81 years.
The work was guided by the design criteria and checklist described in the
previous subsections, as well as the project Work Instructions.

. ,,

b).
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3.5 Project Team
i

lDuring the Design Review, all discrepancies recorded by the reviewer were
reviewed by at least two members of. the Project Team. The Project Team, which
consisted of the Project Manager, Group Leaders and the reviewers, evaluated
each discrepancy against the following conditions:

I

The discrepancy is complete and accuratee

There is potential design impacte

If both of these conditions were not satisfied, then either more review was
performed or the discrepancy was zelosed by a note on the checklist.

If these conditions were satisfied, the discrepancy was recorded as an
observation. *

Each observation was sequentially ' numbered using the checklist identifier.

| For example, the second observation on checklist PS-01 would be numbered
PS-01-02. This observation number was noted on the checklist in the coments
column. o

The Project Team also performed the following functions:

Reviewed all completed checklists i:o verify their completeness ande

accuracy 1

Identified a probable root cause of each observation; e

| -

I

e Evaluated the collective design impact of observations and
L

discrepancies that individually have insignificant design impact

Prepared the final reporte

|

,

-
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[f 3.6 Review Board

*

Any observations recorded during the Design Reviews were evaluated by at least
two members of the Review Board, and these observations were submitted to GAI, s

for their comments.4

,

-i
i, . 3 ,,

'

After considering the GAI coments, the Review Board (which included a CEI' '

representative) determined whether more evaluation was required by either GAI
or the Project Team. If no further review was required, each observation was
assessed to determine its potential impact on plant safety. A detailed
explanation of the process and procedures for the generation and resolution of
Observation Records is described in subsection 3.3.2. Observations which were

'' concluded to have potential impact on plant safety were recorded on a

Potential Finding Report (PFR).
,

'.
)

The Review Board also performed the functions listed below:

,

e Evaluated the collective safety impact of observations and
7;

discrepancies that are individually concluded to have insignificant
safety consequences

.

,

'
Coordinated observations and potential findings with GAIe

Reviewed the final reporte

,a
d During the entire review process, those potential findings which were*

' identified as having potential safety impact received immediate and first
priority attention. If the Review Board had concluded that any observation or
PFR did have a definite potential impact on plant safety, the finding would
have been reported immediately to GAI and CEI.-

t 1
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EXHIBIT 3.2'~](V LIST OF PRIME CONTACTS

CLEVELAND ELECTRIC ILLUMINATING COMPANY

Jack Bellack General Supervising Engineer (216) 259-3737

Earle Mead Sr. Project Engineer (216) 259-3737

Hank Putre Lead Sr. Engineer (216) 259-3737 ext. 5240

Jim Meyer Engineer (216) 259-3737 ext. 5242

GILBERT ASSOCIATES, INC.

Paul Gudikunst Project Manager (215) 775-2600 ext. 2936

Jay Leininger Project Manager (215) 775-2600 ext. 2791

Pat Patton Project Control Engineer (215) 775-2600 ext. 2580
Ted Manning Manager of Corporate QA Programs (215) 775-2600 ext. 7751

Camice Paschal Manager of Quality Management (215) 775-2600 ext. 2269

Pipe Stress / Support
' Chuck Whitehead Project Engineer (215) 776-2600 ext. 2055

Joe Zalewski Project Piping Support Analyst (215) 775-2600 ext. 3269

Paul Schmitzer Piping Engineer (215) 775-2600 ext. 2024

Tim Hatch Lead Piping Stress Analyst (215) 775-2600 ext. 2347

Bob Stevens Project Piping Support Designer (215) 775-2600 ext. 3343

Mechanical Group

Bob Sheldon Project Engineer (215) 775-2600 ext. 3272

Joe Kadingo Lerd Engineer (215) 775-2600 ext. 2952

Terry Daugherty Engineering Specialist (215) 775-2600 ext. 2029

Harvey Goldstein Engineer (215) 775-2600 ext. 3281

Joe Hickson Engineer (215) 775-2600 ext. 3730

Jack Metzger Piping Engineer (215) 775-2600 ext. 3262
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4.0 REVIEW RESULTS AND CONCLUSIONS

b
4.1 Introduction

Following the preparation of the review criteria and checklists as described
in the previous sections, the Cygna Project Team and Review Board completed '

the technical review of the defined scope. Appendix B contains a list of the
documents reviewed by Cygna. |

This section describes the results of the reviews in the three technical
disciplines and draws a final conclusion concerning the design of the three
systems within the scope of this review. The reviews in the pipe stress, pipe
support and mechanical systems areas are discussed in detail in the following
paragraphs. Also included are brief descriptions of the Observations noted
during the review and their resolution. All completed Observations are con-
tained in Appendix E.

As a result of this review, Cygna identified a total of 33 Observations. Of

V these, one was determined to be invalid upon further review. The remaining

32 Observations were divided as follows:

e Pipe Stress - 7

9Pipa Supportse -

e Mechanical Systems - 16

In the pipe stress and pipe support areas there were general Observations
written addressing documentation and design oversights. Within these Observa-
tions there was a variety of independent items denoted as a, b, c, etc. Based
on further review, several of these items were determined to be invalid.

These particular items were marked as " deleted" on both the Observation Record
and Observation Record Review forms.

O;)' m- iug Cleveland Electric Illuminating Company 4-1
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-

Each of the 32 valid Observations, except for PS-00-03 and PS-02-01, was

closed out based on discussions with CAI and/or additional calculations (tov
determine design impact). For the two noted exceptions, Potential Finding

Reports (PFR-01 and PFR-02, respectively) were prepared. These PFRs are

included in Appendix F and are described in detail in Section 4.3 of this
report.

i4.2 Technical Review

4.2.1 Pipe Stress Review

As a result of the pipe stress Design Review, Cygna identified a total of

eight Observations. One of the Observations (PI-01-02) was determined to
be invalid after performing further review. The remaining valid Observa-
tions were divided among the three systems within the scope of the review

as follows:

General (i.e., pertaining to all systems) -4e

e Main Steam Relief Valve Discharge -1

High Pressure Core Spray -1e

e Main Steam Drain -1

The reviews from which these Observations resulted were based on the
scope of work as described in Section 2.0. Observations were closed out

only af ter a determination had been made regarding the potential design
and safety impact for the three systems within the scope of this review.

Two general Observations -(PI-00-02 and PI-00-03) dealt with minor incon-
sistencies, lack of documentation and/or utilization of inconsistent data
identified during the reviews of all three systems. Initially, these

items were not considered to have any impact on design individually. In

addition, further review revealed that there were no cumulative effects
associated with these Observations due to the small number of discrepant

|
items per system.

/~'Tt
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Observation PI-00-01 dealt with GAI's practice of not including support
v' stiffness in the analysis of Nuclear Class 2 and 3 piping. Cygna

performed further review of the one system within the review scope for
which support stiffness was not considered (MSRV) and determined that the
supports were designed much stiffer than required by the GAI design
specification. Thus, there was no impact on design for this system.

Observation PI-00-04 pertained to analytical oversights within the jet
impingement analyses for the MSRV and HPCS systems. Further review
revealed that the oversight associated with the MSRV system had been
considered insignificant and noted as such by the verifier. Cygna con-

curs with the verifier's conclusion. GAI reran the HPCS analysis and

found no significant change in results.

Observation PI-01-01 was associated with a computer input error which

resulted in the use of incorrect Class 3 stress intensification factors
(SIFs) in the piping analysis. Further review showed that use of the
correct SIFs did not impact design due to the large margin to the Code

A allowable stress at the points of concern.

Observation PI-01-02 identified an apparent error in the direction of the
displacement input for a seismic anchor movement analysis. Further

review indicated that the input used a local coordinate system and was
indeed correct. This Observation was invalidated.

Observations PI-02-01 and PI-03-01 both were related- to the thermal
transient and fatigue analyses associated with the Class 1 piping
systems. In both cases, Cygna identified Observations related to the
treatment of branch connection components. Discussions with GAI ;

regarding Observation PI-02-01 revealed that due to the component in
question being overstressed in their original 1-D thermal analysis, a 2-D
analysis ' was already being performed. As part of this reanalysis GAI

|

would also consider the concerns raised by Cygna. In response to

.O
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,Q Observation PI-03-01, GAI performed a 1-0 thermal analysis incorporating

a 50% increase in thickness to account for the reinforcement found in the
crotch area of tees. Although there was a substantial increase in
stress, this was more than offset by the large margins associated with
the tees on the Main Steam Drain system.

The review of the HPCS flued head Class 1 analysis and stress report did

not result in any Observations. Cygna found the analysis to be well
documented and the report to be clearly written. However, the analysis

did not consider the hydrodynamic loads associated with BWRs (NLAE) and
is scheduled for a major near-term revision. This reanalysis effort had

previously been scheduled by GAI.

As a general overview, Cygna found that the GAI stress analyses closely
conformed to the applicable design specifications and procedures, and in
general the calculations were well documented and easy to follow. In

particular, Cygna found the GAI Design Verification Record, the

accompanying checklists and comments section to be an excellent method
for ensuring that all open items have been properly addressed as data*

becomes available.

4.2.2 Pipe Support Review

As a result of the Pipe Support review, Cygna identified a total of nine
Observations. These Observations were divided among the three systems

within the scope of the review as follows: |

General (i.e., pertaining to all systems) - 6 dbservations' *

e Main Steam Relief Valve Discharge - 1 Observation

e High Pressure Core Spray - 2 Observations
e M61n Steam Drain - 0 Observations

(O3
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The reviews from which these Observations resulted were based on the
scope of work as described in Section 2.0. Observation: were closed out

only after a determination had been made regarding the potential safety
impact for the three systems within the scope of this review. After

further review, it was determined that two of the Observations, PS-00-03
and PS-02-01, could indeed potentially have an impact on safety. Obser-

vation PS-00-03 was written questioning the correctness of the input of
jet impingement loads to the GAI load combination computer program. As a

result of GAI's investigation of the Observation, a bug was discovered in
the program. Consequently, potential finding PFR-01 was written. Obser-
vation PS-02-01 noted several design oversights in the calculation for
one of the supports on the HPCS system. One of the noted oversights

resulted in the detection of an overstressed weld. In order to properly

address this issue, potential finding PFR-02 was written. Both of these

Potential Findings are discussed in more detail in Section 4.3 of this
'

report.

G The seven remaining Observations were determined not to have any
potential impact on safety and are briefly discussed in the following
paragraphs.

Two general Observations (PS-00-01 and PS-00-05) dealt with minor incon-
sistencies, lack of documentation and/or utilization of inconsistent data
identified during the reviews of all three systems. Initially, these

various items within each Observation were not considered to have any

impact on design individually. In addition, based on further review and
discussions with GAI, Cygna concluded that the cumulative effect of these
items were not a concern with respect to the three systems reviewed.

Observation PS-00-02 noted two instances in which GAI procedures were not

consistent with design comitments or GE criteria. The first instance
was a situation in which a load combination technique was employed by GAI
which differed from that which was specified in the GE requirements.

O
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Further review by Cygna determined that the GAI method was conserva-

tive. The second item noted in this Observation dealt with GAI's designI

specification not including one of the load combinaticis required by the
PNPP FSAR. Cygna's examination of all of the supports for the three
systems within the scope of this review revealed that there was no signi-
ficant increase in design loads as a result of considering the neglected

load case.

Observation PS-00-06 was associated with GAI's standard design practice

with regard to consideration of dead weight and self-weight excitation
for supports. In order to resolve Cygna's concern, GAI performed addi-

tional analysis for two of the supports among the three systems which are
most susceptable to these loadings. In both cases GAI's calculations
showed the supports were indeed adequate to withstand the additional
loading. However, for one of the supports (IN22-H132) GAI has decided to
modify the support to provide additiona? out-of-plane stability.

General Observation PS-00-07 noted various items regarding the settings
;

Q for springs and snubbers. Further review indicated that the items
,

associated with individual supports were of minor consequence and that
any deviations would be corrected as part of GAI's as-built program prior
to fuel load. One general item concerned GAI's consideratirn of dynamic

movements at spring hangers. GAI's standard practice is to allow a
minimum of 1/2" margin on each end to prevent bottoming out. This was

determined to be adequate based on GAI's additional practice of placing
springs only in regions where excessive dynamic displacements would
result in inducing high stresses on nozzles and equipment connections.
Thus, the pipe stress allowables would inherently place a limitation on
dynamic movements in the areas of concern.

Observation PS-01-01 concerned the lack of consideration of hydro test
loads in the design of the MSRV supports. This issue was resolved based

epon 1) higher design loads for other conditions, 2) inherent additional
.

4
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capacity of spring components, and 3) Cygna's review of support struc-,.

k tural steel.

Observation PS-02-02 was written due to jet loads required in the HPCS
design specification not being included in the support design calcula-
tions. Further review and discussions with GAI revealed that jet shields
are still being added and that the supports in question are now being
shielded.

Based on the support design calculations of the three sub-systems
reviewed by Cygna, it can be concluded that the designs were based on
generally accepted engineering practice and that the GAI support design
group had shown conscientious effort in adhering to the project criteria
and project instructions.

It is also important to note that several support Observations related to
snubber settings, minor dimension changes, spring settings / allowable
movements, and flexibility of the as-built support were resolved by

O- relying on the as-built (IE Bulletin 79-14) verif' cation program.
Therefore, it will be important to ensure that these items are adequately
reviewed during the course of the PNPP as-built program.

4.2.3 Mechanical Systems Review
,

:

As a result of the Mechanical Systems Design Review, Cygna identified a
total of sixteen Observations. These Observations were divided among the

three systems within the scope of the review as follows: ,

|
!

Main Steam Safety Relief Subsystem - 2 Observations !! o-
Ie High Pressure Core Spray System - 9 Observations

e Main Steam Drain Subsystem - 5 Observations

" Cleveland Electric Illuminating Company 4-7
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The reviews from which these Observations resulted were based upon the

( following types of documents:

4

GAI design specificationse

GAI piping and equipment sizing calculationse

GAI piping and instrumentation diagramse

GAI process flow diagramse

GAI piping and equipment arrangement drawingse

o' GE desten requirement documents

Cygna reviewed the above documents and used them as a basis for deter-
mining whether the GAI design satisfied the NRC and GE system design and

functional requirements. The resulting Observations fell into three
general catagories: 1) missing or inconsistent calculations; 2) incon-
sistencies between GE requirements and GAI design; and 3) inconsistencies
between and within GAI design documents. It should be noted that some of

the Observations are multifaceted and were classified in more than one of
these categories. The following paragraphs provide a brief summary of
the Observations for each system, and detail their extent within the
three catagories mentioned above.

Msin Steam Safety Reltaf Subsystem

The mechanical review of the the main steam safety relief subsystem
resulted in two Observations. Both of these concerned missing calcula-
tions and one also involved an apparent inconsistency between GE require-
ments and the GAI design. Subsequent review by Cygna and additional data

supplied by GAI resulted in verification of the acceptability of the GAI
design.

Observation ME-01-01 pertained to line sizing calculations for the safety
relief valve discharge line which could not be located by GAI. Subse-

quently, a calculation was produced which, although its original purpose

(V Cleveland Electric Illuminating Company 4-8
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I

was not to serve as a line sizing calculation, did confirm that the GE

and FSAR requirements for this piping had been met.

Observation ME-01-02 was associated with the flow coefficient require-
ments for the vacuum breaker valves which, individually, do not meet the

|

GE minimum specification and lack of any justifying calculations.
Subsequent communications between GAI and GE verified the acceptability
of using the ccmbined flow coefficient of both valves on each discharge
line to meet this requirement.

This additional calculation and GE clarification resulted in Cygna deter-

mining that these two Observations had no significant effect on the
design and safety of this subsystem.

High Pressure Core Spray

Review of the High Pressure Core Spray system resulted in nine Observa-

tions. Five of these Observations involved inconsistencies between the
GE requirements and the GAI design documents. Inconsistencies between
and within GAI design documents resulted in five of the Observations, and
three of these five also involved calculations. After additional discus-
sions with GE, all inconsistencies between the GE rerluirements and the
GAI design were determined to be either acceptable to GE or to result in

* a conservative design.

For the instances in which calculations were missing. GAI subsequently
located them. All inconsistencies were resolved by either a revision to
the calculations or GAI's verification which ensured that all piping and
components were sized to meet system functional requirements. The incon-
sistencies between and within various GAI design and licensing documents
were either determined to result in a conservative design or are being
changed in accordance with GAI procedures.

(*
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Specifically, Observations ME-02-01 and ME-02-02 pertained to incon- |
'

sistencies between the tabulated design values from the GAI specification

and the GE process diagram requirements. GAI has committed to a limited
revision of their design specification for items other than those deter-
mined to be conservative for piping and pipe support design.

4

Observation ME-02-03 concerned the location and arrangement of some

equipment and piping which was not consistent with GE and NRC general
design criteria. Further review and subsequent communications with GE
determined that the specific inconsistencies were still acceptable for
system function and safety.

In Observation ME-02-04, ME-02-05 and ME-02-07, inconsistencies were
noted between valve drawings and system requirements for operation and/or

testing. For Observations ME-02-04 and ME-02-05 further review revealed
that requirements were either met by alternate testing procedures or by
auxiliary testing systems still in preliminary design. Additionally, in ,

Observation ME-02-04 documentation was provided by the vendor confirming

that the valve in question would indeed meet the pressure and temperature

rating requirements of the GAI specification. Observation ME-02-07 was

closed due to the fact that the test method for the valves in question is
currently under review and will be finalized by the CEI/NTS (Nuclear Test
Section) group.

Observation ME-02-06 regards an inconsistency between the sizing calcula-'

tion for a flow orifice, its associated pump and the GAI specification.
1

The preliminary pump design calculation was subsequently located and
showed that the pump and orifice are adequate for their intended purpose.

|
'In addition, the orifice size will be verified by GAI in system pre-
operational tests.

t

|
Observation ME-02-08 is associated with various items in the HPCS system

| design documents which showed either lack of proper documentation or
!
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utilization of inconsistent data. The individual items within this

'Q Observation have been closed based on either GAI commitments to revise
specifications and the FSAR, or independent calculations by GAI which
verify the adequacy of the original design.

Observation HE-02-09 pertains to inconsistencies and inaccuracies noted
in the HPCS system flow and head loss calculations. This Observation was
resolved by GAI performing a reanalysis which showed that the system
meets or exceeds requirements for all modes of operation. In addition,

these conclusions will be verified by system performance and pre-

operational testing.

The resolutions cited above resulted in Cygna determining that all of the
above Observations had no significant effect on the design and safety of
the HPCS system.

Main Steam Drain

The review of this subsystem resulted in five Observatioas. Three of the
Observations concerned inconsistencies between GE requirements and GAI

design documents and two of these also involved inconsistencies within
GAI documents. Two of the Observations involved missing and inconsistent

calculations and one of these also concerned inconsistencies between GAI
documents.

Specifically, Observation ME-03-01 involved inconsistencies within the
GAI design specification and between it and the GE system data. In

addition to GAI's commitment to update their design specification, GAI
has subsequently received concurrance from GE on a modified method of
system operation to eliminate the inconsistencies between the GE require-
ments and the GAI design.

O,
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Observation ME-03-02 pertained to a sizing calculation for a restricting

orifice which could not be located. GAI generated a new calculation
which verified the adequacy of the existing orifice.

Observation ME-03-03 was written due to the identification of a pipe
sizing calculation for which the input neither matched the physical
piping arrangement nor included all modes of operation. GAI subsequently

revised the calculation. This revised calculation, when combined with

existing calculations, confirmed that the components were adequately
sized to meet the intended design function.

Observation ME-03-04 relates to a piping and valve arrangement which is
inconsistent with the GE specified drain flowrate. This issue was dis-

cussed between GE and GAI. GE has concurred that alternate paths would

enable the required flowrate to be achieved without compromising the
intended system function.

Observation ME-03-05 is associated with a valve drawing which indicates
that the GE requirement regarding the closing speed of this valve is noti

met. Subseouer.t discustions with GE have confirmed their acceptance of

the actuil chsing speed. In addition, GAI is initiating a change to the
FSAR which will reflect the actual closing time.

At the conclusion of the review, Cygna determined that none of the
sixteen Observations in and of themselves had any significant impact on

design or safety. Two of the Observations have been closed by Cygna
based on additional design and analysis work to be done by GAI. These

two Observations (ME-01-04 and ME-02-07) involve the test system and
m

methods for several valves in the HPCS system and the reanalysis of valve

F005 by the vendor for certification at a higher pressure / temperature
rating. In addition, two of the Observations (ME-03-01 and ME-03-04) on

the MSD system resulted from changes in the system operating modes or
flowpaths which are being approved by GE. These additional efforts by

| O
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GAI will result in system designs which meet present NRC and GE require-

ments.

The review of flow and equipment sizing calculations for the three
systems resulted in several Observations associated with missing calcula-
tions or inconsistencies found in calculations and GA! design data.

Other Observations dealt with GE requirements and/or data being mis-
interpreted or misapplied by GAI. Cygna evaluated the impact of each of
these Observations, both individually and collectively, and concluded the
following:

The calculations provide a conservative basis for piping ande

pipe support design,

e GE has concurred that there will be no detrimental impact on

the system's function.

Based on this review, it is concluded that the subject systems are

adequately designed to perform their intended functions.

4.3 Potential Finding Reports

During the course of the Design Review, Cygna identified a total of thirty-two
valid observations, including two which were considered to be potential
findings. As described in Section 3.0, Methodology, an " Observation" is any
nonconformance to the review criteria having potential design impact and a
" Potential Finding" is an observation considered to have a significant
potential impact on plant safety. After further review, one of the potential
findings, PFR-02, was determined to have no definite impact on plant safety
and was closed. PFR-01 has been closed by Cygna based on activities by gal
that. are currently underway. Appendix F contains more detailed documentation

for each potential finding. -
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PFR-01

A bug has been discovered in the GAI computer program which is used for
perfonning load combinations to produce support design loads. The

problem is isolated to emergency load combinations, such as those with
jet impingement loadings. These combinations could be underestimated due
to this bug and could potentially result in support stresses exceeding
Code allowables. This, in turn, could lead to f ailure of the support, i

Further review of PFR-01 by Cygna revealed that additional investigations
needed to be performed in order to confirm or discount the potential for
safety impact. In accordance with the options specified in the piping
review progam methodology, CEI assigned resolution of this PFR to GAI.
GAI then began processing this potential safety issue per their quality
assurance program by issuing their form QAD 600. Based on the fact that

Cygna has notified CEI/GAI and that GAI has initiated the proper action,

PFR-01 has been closed.

O
PFR-02

The weld between two items of a pipe suppport on the HPCS system is
overstressed. This could potentially lead to a failure of the support.

As a resolution to this finding, GAI is preparing an ECN which, when
incorporated, will serve to reduce the moment loading at the overstressed
connection. Based upon this commitment to a modification, this PFR has

been closed.

.

(D'
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4.4 Conclusion
,O

In summary, Cygna has concluded the following regarding the design of the
systems reviewed:

Pipe Stress - The GAI stress ar.alysis closely conformed to theo

applicable design specifications and proced9res. No Observations

were identified which were determined to have any significant'

impact on design or safety.

Pipe Supports - The designs provided by the GAI pipe support group*

evidenced a conscientious effort in adhering to the project

criteria and instructions. Resolution of the two PFR's assures
that there will not be any adverse impact on design or safety as a
result of those findings,

Mechanical - GAI's mechanical system design calculations provide ae

conservative basis for the piping and pipe support design. All
v' Observations were satisfactorily resolved such that Cygna can

conclude that the three systems are adequately designed to perform

the intended functions.

Overall, the review of the designs generated by the three disciplines shows
that all three systems will perfonn their intended safety functions in
accordance with PNPP project commitments, applicable Code requirements and

industry standards,

t

' ")
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o APPEM)IX A
V

Definitions _

Review Criteria A compilation of acceptable procedures and

criteria. The adequacy of the design process is
measured against these standards.

Checklist A listing of key items to be checked during the

design review. The checklist provides a guide to
the reviewer; it is neither all-inclusive nor

limiting.

Observation Identification of an item in nonconformance with
the project standards.

Invalid Observation Any observation which is judged to be inaccurate
as a result of further review.

Valid Observation An accurate and complete observation as judged by
the project team and review board.

Potential Finding A valid observation having a potential impact on
plant safety as judged by the project review
team.

Discrepancy Identification of an item in apparent

nonconformance with the review criteria.,

bv
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{ Nomenclature

ALARA As Low As Reasonably Achievable

ANSI American National Standards Institute
ASME American Society of Mechanical Engineers i

BWR Boiling Water Reactor

CEI Cleveland Electic Illuminating Company

Cy Valve Flow Coefficient
DC Design Criteria
DCC Design Control Change Sheet

DR Design Review

ECN Engineering Change Notice

GAI Gilbert Associates, Inc.

GE General Electric Company

GPM Gallons Per Minute
HPCS High Pressure Core Spray

Head Loss In Feet Due to FrictionHf

() Hs Head Loss In Feet Due to Elevation
MSD Main Steam Drain

MSIV Main Steam Isolation Valve

MSRV (or MSSRV) Main Steam Safety Relief Valve
NLAE New Loads Adequacy Evaluation

NQAM Nuclear Quality Assurance Manual

NRC Nuclear Regulatory Commission

PFD Process Flow Diagram

PFR Potential Finding Repcrt
P&ID Piping and Instrumentation Diagram
PNPP Perry Nuclear Power Plant

PPM Project Procedures Manual

PQAP ProjectQuality Assurance Procedures

PSIA Pounds Per Square Inch Absolute

PSID Pounds Per Square Inch Difference

O
1

t .j
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Nomenclature (continued)

PSIG Pounds Per Square Inch Gauge

QA Quality Assurance

QAP Quality Assurance Procedures

RAP Redesigned Attachment for Piping Engineering

RPV Reactor Pressure Vessel
,

.
,

SAM Seismic Anchor Movement

SAR Safety Analysis Report (Preliminary or Final)
SRP Standard Review Plan

ZPA Zero Period Acceleration

O

:

i

O
'
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(7, APPElWIX B
%J

DOCLMENTS REVIEWED

NO. DESCRIPTION

1. GAI - Document No. DSP-E22-1-4549-00, Rev. 1, March 26, 1982 - Design
Specification High Pressure Core Spray Systems Piping and Pipe Supports

2. GAI - Document No. DSP-B21-1-4549-00, Rev. 1, April 30, 1982 - Design
Specification Nuclear Boiler System Piping and Pipe Supports.

3. GAI - Document No. DSP-821-4549-00, dated Jan. 15, 1980 - Design
Specification Nuclear Boiler System Piping and Pipe Supports.

4 GAI - Document No. SP-51-4549-00, Rev. 1, November 16,1978 -
Spectfication - Installation of Insulation and Lagging Group II.

5. GAI - Doc. No. P-900 Specification, Rev.1, June 17,1983 - Class MC
Piping Containment Penetration Assemblies for Class 2 Process Piping,

6. GAI - Attachment S ecification, Document No. SP-750-4549-00, Rev. 2,p) Seismic Analysis, esting and Documentation (August 30,1973).%

7. GAI - Document SP-527-4549-00, Rev. II, March 21, 1977 - Conformed
Specification - Fabrication and Delivery of Safety Class Piping.

8. GAI - Document SP-44-4549-00, Rev. III, March 13, 1981 - Conformed
Specification - Installation of Safety Class Piping, and Safety Class
and Non-Safety Class Equipment.

9. GAI - Doument SP-506-4549-00, Rev. VI, November 18, 1981 - Conformed
Specification - Fabrication and Delivery of Waterleg Pumps.

10. GAI - Project Pipe Stress Analysis Instructions Manual No. 27
(Gilbert), dated April 23, 1982.

11. GAI - Project Pipe Support Design Instructions Manual No. 99, Revision
December 14, 1982.

12. GAI - PNPP Class I Analysis Guide No. 04, Rev. O.

13. GAI - Evaluation of Functional Capability of Piping Components (July
29,1982).

. ()
V'
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NO. DESCRIPTION

O
b 14. GAI - Document No. PY-NTC/GAI-032, Rev. 4 - Design Specification for

Class I Piping Penetration Assemblies PNNJ Units 1&2.

15. GAI - Document 04-4549s-322-002, Rev. C - Dimensions and Tolerances
(Sh. 1-31).

16. GAI - Document 04-45495-322-004, Rev. C - Erection Standards (Sh. 1-
21).

17. GAI - Piping Eng'g. Standards (DS-5 Rev.1, November 3,1980) - Piping
Stresses at Shear Lug Attachment.

18. GAI - Program Certification Record - (TPIPE) "TPIPE Piping Analysis"
(March 21, 1983).

19. GAI - Specification DSP-E22-1-4549-00, Rev. 2, March 15,1983 - High
Pressure Core Spray System Piping & Pipe Supports.

20. GAI Specification SP-529-4549-00, Rev.1, October 5,1976 - Suction
Line Strainers for Core Cooling Systems.

21. GAI - Specification DSP-821-1-4549-00, Rev. 2, May 31,1983 - Nuclear
Boiler System Piping & Pipe Support.

f- 22. GAI - Specification SP-50-4549-00, Rev.1, November 10, 1978 -
't Installation of Insulation & Lagging Inside Containment.

23. GAI - Specification SP-353-4549-00, Rev.1, November 13, 1978 -
Fabricate & Deliver Insulation and Lagging Inside Containment.

24. GAI - Specification SP-354-4549-00, Rev. 1, November 20, 1978 -
Fabrication & Delivery of Insulation and Lagging Group II.

25. GAI - Specification SP-51-4549-00, Rev. I, November 16, 1978 -
Installation of Insulation and Lagging Group II.

26. GE - Document No. 22A3131, Rev. 5 - Design Specification High Pressure
Core Spray System.

; 27. GE - Document No. 22A313AS, Rev. 2 - Design Specification Data Sheet
- High Pressure Core Spray System.

28. GE - Document No. 22A4622, Rev. 5 - Design Specification Nuclear Boiler
System.

29. GE - Document No. 22A4622AR, Rev. 2 - Data Sht. Nuclear Boiler System.

O
LJ
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NO. DESCRIPTION

(] 30. GE - Document No. 22A5454, Rev.1 - Design Specification Main Steam
-v Piping Design.

31. GE - Document No. 22A5454AA, Rev. 0 - Design Specification Data Sheet
Piping, Main Steam.

|

32. GE - Operation & Maintenance Manual Section I - Instructions for the
High Pressure Core Spray System).

33. GE - document - Division of Design Responsibility (Bet. G.E. &
Purchaser with respect to the scope and detail design of the nuclear
system and other plant systems and equipment).

34. GE - Document No. 22A6547, Rev. 0 - Design Specification Emergency Core
Cooling System Piping Systems.

35. GE - Document No. 213AS452BD, Rev. 2 - (ICD) Interface Control Document
- Reactor.

36. GE - Document No. 283X237CA - Parts List High Pressure Core Spray
System, Rev.15.

i 37. GE - Document No. 22AS495 - Appendix II - Steam Condensate, Rev. 1,

38. GE - Document No. 283x219CA - Parts List Nuclear Boiler System, Rev.
26.

O
39. GE - System Description - High Pressure Core Spray System (C.3)

22A1483R3.

40. GE - Document No. 21A1913, Rev. ? - Purchase Specification Pumps,
Auxiliary, for Boiling Water Reactors.

41. GE - Document No. 21A1913AJ, Rev. 4 - Purchase Specification High
Pressure Core Spray Pump.

42. GE - Decument No. 22A3731, Rev. 5 - Design Specification - System
Design Pressures.

43. GE - Document No. 21A9505BV, Rev.1 - Purchase Specification Flow
Orifice Assembly, HPCS.

44. GE - Document No. 21A9506, Rev. 5 - Purchase Specification Valve, Main
Steam Isolation.

45. GE - Document No. 22A3743, Rev. 2 - Design Specification - Emergency
Core Cooling System Network.

-

v
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NO. DESCRIPTION

[v; 46. GE - Document No. 22A6926, Rev. 0 - BWR Requirements Specification -
BWR Equipment Environmental Interface Data.

47. GE - Document 105D4935AE, Rev. 3 - Nuclear Boiler System Purchase Part
(Data Control - Isolation Valve).

48. GE - Document No.11A6926AA, Rev.1 - BWR Requirements Data Sheet - BWR
Equipment Environmental Interface Data.

49. GE - Document 105D4935AE, Rev. 3 (Rev. Status Sheet) - Purchase Part
(Data Control) - Isolation Valve.

50. GAI Memorandum - Document No. PY-STR-1427, Rev. 4 - Ref. Index of
Seismic-AP & NLAE Design Documents for PNPP.

51. GAI Memorandum - Document No. PY-STR-1121 dated August 27, 1979 -
Seismic Displacements for Structures.

52. GAI Memorandum dated July 6, 1982, J.W. Mitchell to R.L. Lawit -
Temperature Profiles along the Insulated Regions of the LPCS, HPCS, RHR
& RCIC Pipes for Normal Power Operation with Check Valve Leakage.

53. GAI Memorandum dated January 7,1982 - R.W. Alley (R.J. Schmehl to
C.W. Whitehead) Document PY-STR-1404 - Diesel Gen. Bldg. Radwaste Bldg.
& Control Complex OBE Displacements.

O 54. GAI Memorandum November 19, 1982 J.W. Mitchell - (Final) Temperature
Profiles Along the Insulated Regions of the LPCS, HPCS, RHR, & RCIC
Pipes for Normal Power Operation w/ Check Valve Leakage.

55. GAI Memorandum dated January 10, 1983 from T. Hatch, J. Zalewski) -
Weir & Suppression Pool Hydrodynamic loads.

56. GAI Memorandum July 8,1983 - Document PY-STR-1668 - Containment Vessel
& Shield Building SRV Displacements.

,

! 57. GAI Memorandum dated February 8,1983 from P.H. Schnitzer - Final SRV
j Cycle & Stress Level De-iinition.
!

! 58. GAI Memorandum dated December 2, 1983 - ME-03-05: FSAR Amendment
| Containment Isol. Valves B21-F016 and F019.

59. GAI Memorandum dated January 5,1984 - ME-02-08,

60. GAI Memorandum PY-DIOR-088 (PI-00-04), Rev. 6.

61. Telecon dated December 22, 1983 - GAI/ GEN (ME-02-05) - GE Design
Specification 22A3131, Rev. 5, Item 4.5.1.4/E-22 (Gilbert).
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N0. DESCRIPTION

O 62. CEI Letter to Mr. R. L. Tedesco of NRC - Response to Request for
U Additional Information, Reactor Systems.

63. NRC Letter to Dr. W. Cooper /Teledyne dated July 5,1983 re IDVP Meeting
w/ PG&E Diablo Canyon Project on June 14, 1983.

64. G.E. Letter dated May 18, 1983 re ECCS Testable & Check Valves
(Responses to PY-GAI/ GEN-2656).

65. GAI letter dated December 7, 1983, PY-GAI/ GEN-2931 - E22 High Pressure
Core Spray System Flow Element FE-N007 Installation.

66. GAI letter PY-GAI/ GEN-2964, dated January 3,1984 - ME-03-01, B21/B22
Main Steam Isolation Valve Drains; ME-03-05, Required Closing Speed of
Valves B21-F-016 and F-019; and ME-01-02, Main Steam Safety Relief,

Valve Discharge Line Vacuum Breaker Sizing Criteria.

67. GAI letter dated December 27, 1983 - PY-GAI/CEI-15132 - ME-02-04.

68. GAI-SER for PNPP - Section 3 - Design Criteria for Structures Systems,
and Components.

69. GAI-SER for PNPP - Section 3.6 - Protection Against Dynamic Effects
Associated with the Postulated Rupture of Piping.

70. GAI-SER for PNPP - Section 3.8.4 - Other Category I Structures.

71. GAI-SER for PNPP - Section 5.3.2 - Pressure-Temperature Limits.

72. GAI-SER for FNPP - Section 5.3.3 - Reactor Vessel Integrity.

73. GAI-SER for PNPP - Section 6.3 - Emergency Core Cooling System.

74. GAI-Perry SSER 2 - Section 3 - Design Criteria for Structures, Systems,
and Components.

75. GAI-Perry SSER 1 - Section 3.8.4 - Other Category I Structure.

76. GAI-Perry SSER 3 - Section 6 - Engineered Safety Features.

77. Perry FSAR, Amendment 12 - Section 3.2 - Classification of Structures,
Components and Systems. s

;

78. Perry FSAR, Amendment 12 - Section 3.6 - Protection Against Dynamic'

Effects Associated with the Postulated Rupture of Piping.

79. Perry FSAR, Amendment 12 - Section 3.7 - Seismic Design.
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NO. DESCRIPTION |

A 80. Perry F5AR, Amendment 12 - Section 3.8.1 - Concrete Containment for
V Safety Class Structures.

81. Perry FSAR, Amendme'nt 12 - Section 3.9 - Mechanical Systems and
Components.

82. Perry FSAR, Amendment 12 - Section 5.2.2 - Overpressurization
Protection.

83. Perry FSAR, Amendment 12 - Section 5.4.13 - Safety and Relief Valves.

84. Perry FSAR, Amendment 12 - Section 6.3 - Emergency Core Cooling
Systems.

.,

85. Perry FSAR, Amendment 12 - Section 10.3 - Main Steam Supply System.

86. Perry FSAR, Amendment 12 - Section 15.5 - Increase in Reactor Coolant
Inventory.

87. Perry FSAR, Amendment 12 - Section 15.6 - Increase in Reactor Coolant
Inventory.

88. Perry FSAR, Amendment 12 - Appendix 3A - Hydrodynamic Loads for PNPP.

89. Perry FSAR, Amendment 12 - Appendix 3B (AM.11 2-15-83) - Containment
Loads.O, )

90. Perry FSAR, Amendment 12 - Tables 3.9-1.

91. GAI - Design Input for Analysis Calc. 1821G08A, Rev. 2, November 4,
1982.

92. GAI - Design Verif. Record (P203), Rev. O, Thermal Hydraulic Transient
Force on the Main Steam SRV Discharge Piping.

93. GAI - Design Input for Analysis Calculation, E22G04A, Rev. 2.

94. GAI - Piping Analysis Calculation 1E22G04C, Rev. 3 (HPCS System).

95. GAI - Design Input for Analysis Calculation 1N22G01A, Rev. 2.

96. GAI - Piping Stress Analysis Calculation - IN22G01C, Rev. 3 - Fatigue
Evaluation. R

97. GAI Calculation - Design Verif. Record (P-256) - Thermal Transient
Analysis, Rev. O.

in

]
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N0. DESCRIPTION

p 98. GAI - Piping Analysis Calc.1B21G08A, Rev. 2, dated February 4,1983 -
3, d Main Steam Safety Relief Valve.

99. GAI - PNPP Unit 1 - ASME Class 1 Stress Report P-1001, Rev. O.<

100. GAI - PNPP Unit 1 - ASME Class 1 Stress Report P-1010, Rev. O.

101. GAI Calculation 1E22G04C, Rev. 4, det Load Input Calculation
(PI-00-04).

102. GAI - Pipe Support Design Calculation set for MSD, No.1N22-G01B,
Rev. 1.

103. GAI - Pipe Support Design Calculation set for HPCS System, No.
1E22-G048, Rev. 1.

-

104 SAI - Pipe lupport Design Calculation set for MSRV, No.1B21-G08 B,
Rev. O.

105. GAI documents - RAP, DCC, ECN for 1N22-G01.
i

106. GAI documents - RAP, DCC, ECN for 1E22-G04.

107. GAI documents - RAP, DCC, ECN for 1821-G08.-

Hanger Detail for 1821-G08.

O 108. GAI - Stress Program Verification Calculation (Shear Lug Analysis
Verif., Rev. 0).

109. GAI - Pipe Support drawings - 04-4549S-322-605 for Main Steam Relief
(1821G08) system.

110. Load Capacity Data Sheets of Class 1 Component Supports, Document No.
P-2010, Rev. 0 (Gilbert Comm.).

111. Load Capacity Data Sheets of Class 1 Component Supports, Document No.
P-2001, Rev. 0 (Gilbert Comm.).

112. Suction Strainer - Pressure Drop Calculations, August 3, 1976 (Sandusky
Mac-Iron).

113. GAI - Calculation (E22-4) E22 High Pressure Core Spray Overpressure
Protection, Rev. O.

114. GAI - Design Verif. Record (E22-1) HPCS Syster. NPSH Calculations,
Rev. O.

p)
'w .
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NO. DESCRIPTION

p 115. GAI - Calculation (Attachment #1-E22A-J CC) HPCS Restricting Orifices )
v (February 8,1979).

116. GAI - Calculation HPCS - Line Losses (E22 A/J -CC, Rev.1, February 16,
1979).

117. GAI - Design Verif. Record (Calc. N-22-1) Main Steam Drains
Penetrations Temp. & Pressure Transients, Rev. O.

118. GAI - Calculation (N22-2) - Steam Drain Flow Rates, Rev. O.

119. GAI - Calculation (N22-3) - N22-Line Sizing, Rev. O.

120. GAI Calculation (N22-4) N22 System Orifice Sizing, Rev. O.

121. GAI - Calculation (N22-5) 2nd MSIV B.S.D. - Line Sizing, Rev. O.

122. GAI - Design Verif. Record (N22-6) Orifice Sizing - Water (Rev. 0 -
April 12,1982).

123. GAI - Design Verif. Record (N22-7) Orifice Sizing, Rev. O.

124. GAI - Calculation (N22-8) Orifice Sizing for Drain System, Rev. O.

125. GAI Calculation N22-9 (ME-03-02) Steam Flow through Orifice,1/2
B21-D001.g

126. GAI Calculation P203, Rev. 0 (ME-01-01) Thermal-Hydraulic Transient
Analysis of the Main Steam Safety Relief Discharge Piping (B21 Substem
G01-G19).

127. GAI Calculation E22-3 with Design Input and Design Verification
Records.

128. GAI Calculation E22-4 with Design Input and Design Verification
Records.

129. GAI Calculation E22-5 with Design Input and Design Varification
Records.

130. 'GAI Calculation E22-6 with Design Input and Design Ven tication
Records.

131. GAI Calculation E22-8 with Design Input and Design Verification
Records.

132. GAI Calculation E22-7- (ME-02-06).

(f
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NO. DESCRIPTION

J

133. GAI Calculation N22-3-A (ME-03-03).

134. GAI TPIPE Computer Output for Calculation 1821G08, Rev. 2, Vol.1 of 2
- Static, Dynamic & Time History, Run No. JOHNVXW, DW2; Run. No.
JOHNVXX; Adi. Quencher Water det Impingement, Run No. JOHNVYU; Vol. 2
of 2 - 1821G08, Rev. 2 (pages 1-260), Post Processor, Run No. JOHNVSR.

135. GAI - TPIPE Computer Output - 1E22G04C, GE0METRi, Rev. 2, Vol. 1 of 1
(Run Nos. A0XZHY0, A0XZIGM, A0XZGCL, A0XZIIQ, SEISMIC RUN 4,
(83/03/24), A0XZGLP & CURVE ENVELOP RUN J72).

136. GAI - TPIPE Computer Output - 1E22G04C, Rev. 3,
Vol.1 of 3 - Fatigue Analysis, Run No. A0XZIHD,
Vol. 2 of 3 - Fatigue Analysis, Run No. A0XZIHD
Vol. 3 of 3 - Thermal Transient and Additional Thermal Expansion

Output Run Nos.
A0XZBWD, A0XZEPQ
A0XZJXV, A0XZLNM
A0XZLNF, A0XZGVK
A0XZGMK, A0XZGLX
A0XZGIW, A0XZLOV
A0XZLQ0, A0XZCGD
A0XZJKS, A0XZCEZ
A0XZIXR, A0XZKUA
A0XZJGU, A0XZCPA

O ^0xZC0e. A0xZC10
A0XZAWA, A0XZCWI
A0XZCZT, A0XZDDY
A0XZFHL, A0XZAAV
A0XZFHX, & A0XZBJI

137. GAI - M093 COMPUTER OUTPUT RUN No. J301 (02/23/83), Load Combination
for IB21-G08.

138. GAI - TPIPE Computer Outputs - IN22G01C - Main Steam Drain
Book 1 of 2, Rev. 2 (Run Nos. A0QZEQA & A0QZHFL)
Book 2 of 2, Rev. 2 (Run Nos. A0QZGFM, A0QZAMI & A0QZGIE).

139. GAI - TPIPE IN22G01 Computer Output (P256), Rev. O, Thermal Transient,
,

Run No. A0QZAPN, A0QZAPW, A0QZAQD, A0QZBFJ, A0QZDIM, A0QZBQD, A0QZDJN, )
11/15/83.

140. GAI - TPIPE Computer Output, IN22G01C, Rev. O,
Thermal Transient, Book 1 of 2, Run Nos. A0QZBFY, A0QZBNC, A0QZBNE,
A0QZBKM, A0QZCBB, A0ZBGX, A0QZEXI
Indy. Fatigue Eval., Book 2 of 2, Run No. A0QZENE

|
|
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NO. DESCRIPTION

f) 141. gal-lN22G01C Computer Output - MSD Geometry and Frequency Run No.'

A0QZAOL (82/12/04).v

142. Perry - Waterleg Pumps - Characteristic: Curve Sheet (E22-C003)
Bingham.

143. Byron Jackson - Doc. No. PC-741-S-1414 - Performance Curve, Rev. A
(Reviewed by G.E.).

144. (Gilbert) Bill of Material (E22 F0039) for Valves Check - Code Class 2
per ASME III.

145. TPIPE - User Manual (Gilbert Commonwealth), Rev. B.

146. Power Piping Load Capacity Table.

147. Chapter II-II - Gen. requirement for Fluid Metering: Installation
(ASME).

148. Design Handbook - for Continuous condensate " Removal from Steam Systems
with the Flexitallic Orifice System" (Bulletin 474, 1979 1st Edition)
by Flexitallic Gasket Co., Inc.

149. The New Mac-Iron Microfinished Orifice Plates (Mack Iron Works Co.)
Catalog data.

O

O'
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NO. DESCRIPTION

Drawings Reviewed

150. 762E455, Sheet No. 1/2, Rev. 6, GE - Process Diagram - HPCS.

151. 794E707, Sheet No. 1 & 2, Rev. 1, GE - Design Bases - Class 1 Piping
Cycles - HPCS.

152. 795E873, Sheet No. 182, Rev. 1, GE - P&ID - HPCS System.

153. 10505076, Rev. 3, GE Drawing Interface Control - Pump Motor.

154. D-302-701, Rev. G, GAI-HPCS System, Piping System Diagram
(GE Dwg. No. 10505025AA Rev. 1).

155. D-304-701, Rev. M, GAI - Piping System Diagram - HPCS (Plan and
Sections).

156. D-304-702, Rev. L, GAI - HPCS, Piping Systems (Sections).

157. D-304-703, Rev. G, GAI - HPCS, Piping Systems (Reactor Bldg. El. 520'6"
etc.).

158. D-320-701, Rev. C, GAI - HPCS System Piping Design Spec. E22 (GE Dwg.
No. 105D5025, Rev. 6).

T 159. D-314-701, Sheet No. 4, Rev. 12 & 13, GAI - HPCS to Reactor &
Suppression Pool (Inside Containment).'

160. 1-E22-G-HPC-50-RB, Sheet No. F-1895, Rev. 2
Sheet No. F-1895-A, Rev. 1

F-1896, Rev. 1
F-1897, Rev. 1

Pullman-Kellogg - E22 - H.P. Core Spray

161. B-301-734, Rev. J, GAI - Quencher Arrangement Design Envelope.

162. 767E676, Sheet No. 1/2, Rev. 1, Sheet 2/2, Rev. 1
GE - Interface Control - Discharge Quencher, Nuclear Boiler System.

163. D-302-605, Rev. C, GAI - Nuclear Boiler System Piping System Diagram.

164. D-302-606, Rev. C, GAI'- Nuclear Boiler System, Piping System Diagram.

165. D-320-605, Rev. B, GAI - Nuclear Boiler-System, Piping Design
Specification System B21.

! 166. D-320-606, Rev. A, GAI - Nuclear Boiler System Piping Design
| Specification System B21.

|

p/ _
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N0. DESCRIPTION

- 167. 769E305CA, Sheet Nos. 1-6, GE - P&ID Nuclear Boiler System.

168. 105D5575, Sheet No.1, Rev. O, GE - Process Diagram - Nuclear Boiler
System.

169. 131C7911C, Sheet No.1, Rev. 5, GE - Process Data - Nuclear Boiler
System.

170. D-314-701, GAI - Piping System Analysis Diagram HPCS System:
Sheet No. 1, Rev. 11, Suction & Discharge ,

Sheet No. 2, Rev. 9, Test to Suppression Pool
Sheet No. 3, Rev.11, Min. Flow to Suppression Pool
Sheet No. 4, Rev.14, To Reactor & Suppression Pool (inside

containment).
Sheet No. 5, Rev. 3, Discharge.
Sheet No. 6, Rev. 3, Standby and HPCS Diesel Gen. Exhaust and Intake.

171. D-314-315, Sheet No.1, Rev. 3, GAI - Piping System Analysis Diagram
Condensate Transfer to RCIC and HPCS.

172. D-304-007, Rev. C, GAI - M31n Steam Safety Relief Valve Vent Line
(Reactor Bldg. Plan El. 620'-6" - West).

173. D-304-008, GAI - Main Steam Safety Relief Valve Vent Line
(Reactor Bldg. Plan El. 620'-6" - East).

174. D-304-009, Rev. D, GAI - Main Steam Safety Relief Vent Lines
(Reactor Building Plan El. 599'-9" - West).

175. D-304-010, Rev. E, GAI - Main Steam Safety Relief Vent Lines
El. 699'-9" - East).

.

176. D-304-011, Rev. P, GAI - Piping, Main Steam - Steam Tunnel.

177. D-304-025, Rev. K, GAI - Main Steam Safety Relief Piping
Inside Reactor Bldg. (El. 620'-6" - West).

178. D-304-026, Rev. H, GAI - Main Steam Safety Relief Piging
Inside Reactor Building (El. 699'-9" and El. 574'-10 - West).

; 179. D-304-027, Rev. M, GAI - Main Steam Safety Relief Piping
! .Inside Reactor Building (E. 620'-0" - East).

,

180. D-304-028, Rev. E, GAI - Main Steam Safety Relief Piping
i Inside Reactor Building (El. 699'-9" & L/4'-10" - East).

181. .D-304-501 - Rev. E, Main Reheat Extraction & Miscellaneous Drains.

(D, v

.
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N0. DESCRIPTION

182. D-314-011, Sheet No. 44, Rev. 5, GAI - Piping System Analysis Diagram,
Main Steam - Drains.

183. 794E709, Sheet Nos. 182, Rev. O, GE - Design Bases -
Class 1 Piping Cycles - Main Steam.

184. D-314-011 (1821G08), Sheet No. 42, Rev. 5, Main Steam Safety Relief
Valves (F047H) Discharge to Supp. Pool.

185. D82-24401-18, Sheet Nos.1/3, Rev. C, Rockwell International Testable
Piston Check Valve w/ Indicator.

186. 81030-1, Sheet No. 1/1, Rev. B, Borg-Warner Corp. - Valve Assembly,
Gaye 12", 1500 lb. C.S. Gear Operated.

187. 81180, Sheet No.1/1, Rev. H, Borg-Warner Corp. - Valve Assembly, Gate
3", 1500 C.S. Motor Operated.

188. N04-2217-530, Sheet No. 1/1, Rev. D, Anderson Greenwood & Co., CVIB
SPCL VAC BRKR VALVE. Assembly, 6"-300 ANSI.

189. 112D1130, Sheet No.1/1, Rev. 4, GE - Interface Control - Valve, Safety
Relief.

190. 105D5228, Sheet Nos.182, Rev. 9, GE - Interface Control - IsolationO Valve.

191. 1X2REH-C-5, Sheet No.1/1, Rev. E. Target Rock Corp. - 1"x2" 150 lb.
Relief Valve Assembly.

192. 1 1/2X2REH-S-3, Sheet No.1/2, Rev. G, Sheet No. 2/2, Rev. G, Target
Rock Corp. -1 1/2 x 2 900 lb. Relief Valve with and without Blowdown
Ring.

193. 21140, Sheet No. 10/20, Rev. A, Sheet No. 12/20, Rev. A, TRW Duo-Check
Valve Installation Dims, and Part List.

194. 81510, Sheet No.1/1, Rev. E, Borg-Warner Corp. - Valve Assembly - 16
inch, 900 lb. Swing Check, C.S.

195. D-9955, Rev. A, Kerotest - 3/4 Series 1500 - Y-Type Globe Valve.

i

{

'a}
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NO. DESCRIPTION

/7 196. INC087:O (4549-41-620-2-4), Sheet No. 2, Rev. 8
(4549-41-620-2A-3), Sheet No. 2A, Rev. 5
(4549-41-620-28-4), Sheet No. 2B, Rev. 5 i

(4549-41-620-2BA-3), Sheet No. 2BA, Rev. 3 |
I(4549-41-620-288-0), Sheet No. 2BB, Rev. O

(4549-41-620-2C-4), Sheet No. 2C, Rev. 4 I

(4549-41-620-2D-3), Sheet No. 2D, Rev. 4
(4549-41-620-2E-4), Sheet No. 2E, Rev. 4
(4549-41-620-2F-6), Sheet No. 2F, Rev. 4
(4549-41-620-2G-2), Sheet No. 2G, Rev. 2
GAI - Index & Individual Valve Listing and Nameplate Data

197. 0-108 562E, Rev. 5 Eugen Seitz AG (GE) - Control Valve for Safety
Discharge Steam Valve.

198. P-7837151.S Valves by Sys. for Gilbert
as of 8/18/83 (pg. 3, 7, 11, 285 & 287)
as of 9/15/83 (pp.1-11 & pp. 288-292)
(see Project File 7.0, Drawings)

199. D-314-011, Sheet No. 44, Rev. 3, GAI - Piping System Analysis Diagram,
Main Steam Drains (1N22-G01).

200. D-314-011, Sheet No. 45, Rev. 4, GAI - Main Steam Drains (IN22-G02).

201. 40-445-2 (G-471-6/125.04.03), Rev. 06, G. Dikkers & Co. - Safety Relief
Valve with Air Operated Actuator.

202. 10505229, Rev. 4 GE - Interface Control - Safety / Relief Valve.

203. 35A0155, Rev. B, Fisher Controls - 1" Body, 40 Actuator, 657-DB0
Diaphragm Actuated Control Valve.

204. PD-156324, Sheet No.1/2, Rev. B, Rockwell International - Edward Globe
Stop Valve.

205. PD-156324, Sheet No. 2/2, Rev. A, Rockwell International - Size 3,
| Class 1500, Globe Weld End Detail.
|

206. PP-D-9955(2), Rev. B Kerotest - 3/4" Series 1500# Y-Type Globe Valve.

| 207. D-304-725, Rev. E, GAI - Piping System P21, P22 (Two Bed and Mixed
Dimineralized Dist. System Control Complex Plans).

! 208. D-304-961, Rev. E, GAI - Piping System B21, E31 - Leak Detection System
| and Reactor Head Vent Drain Reactor Building Plan and Sections.

v
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NO. DESCRIPTION

]b 209. PY-DIDR-030, Sheet Nos. 1-6, Rev. 12, Drawing List
(See Project File: 7.0 Drawings).

210. D-411-170, Rev. K, Reactor Building - Drywell Wall - Concrete Outline.

211. D-411-174, Rev. B, Reactor Building - Drywell Wall - Concrete Outline.

212. 3-258-2-C, Ladish Company Reducing Butt Welding Tee.

213. B-312-646, Rev. E, GAI - Drywell Penetration Detail Type "Z".
,

214. D-511-173, Rev. K, GAI - Reactor Building-Steel Framing Drywell Wall
Liner Details Sections & Details.

215. E-17409X (FD-1A015/22), Rev. 5, Bingham-Willamette Co. Water Leg Pump.

216. B-312-656, Rev. B, GAI - Containment Vessel Penetration Detail Type J.

217. D-304-122 Rev. G, GAI - M.R.E. and Miscellaneous Drains.

218. D-304-121, Rev. E, GAI - M.R.E. and Miscellaneous Drains.

219. D-304-129, Rev. D, GAI - M.R.E. and Miscellaneous Drains.

220. E-303-002, Rev. U, GAI - Yard Piping Plan, Northeast Main Plant Area.

221. E-303-016, Rev. H, GAI - Yard Piping, Sections and Details.

222. E-303-017, Rev. N, GAI - Yard Piping, Auxiliary Plans - Sections and
Details.

223. E-303-018, Rev. F, GAI - Yard Piping, Plan and Details - Miscellaneous
Nuclear Safety Related Piping.

224. D-304-315, Rev. E, GAI - Piping, Condensate Transfer and Storage
Auxiliary Building.

225. D-304-316, Rev F, GAI - Piping, Condensate Transfer and Storage -
Auxiliary Building Plan Above El. 574'-10".

226. D-304-317, Rev. K, GAI - Piping, CNDS. Transfer and Storage - Auxiliary
Building Plan El. 599'-0" and Sections.

227. D-533-062, Rev. dtd.11/2/83, GAI - Jet Shields - Residual Head Removal
System, Erection Plan-West.

Ov
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1.0 INTRODUCTION
}

The purpose of this document is to provide the criteria to be
used for the review of the Piping Stress Analyses for Perry

Nuclear Power Plant - Unit 1. This Design Criteria shall be used

in conjunction with Work Instruction 1.

Wherever a Gilbert Associates, Inc. (GAI) Specification or Cri-

teria is referenced, the applicable sections have been reviewed
and accepted by Cygna. [....] indicates statements extracted
from GAI Criteria, unless noted otherwise.

2.0 SCOPE

The piping systems included in this review are:

Nuclear Class 1 High Pressure Core Spray System Pipinge

(HPCS) from the drywell wall penetration anchor to the{} RPV nozzle (GAI Analysis lE22-G04).

* Nuclear Class 3 Main Steam Safety Relief Valve (MSRV)

FO47H discharge piping from anchor HO61R-0 to the

anchored quencher located in the suppression pool (GAI
Analysis 1B21-G08).

* Nuclear Class 1 Main Steam Drain piping (MSD) from the

taps located at the inlet ends of inboard main steam
isolation valves to the containment penetration anchor

(GAI Analysis 1N22-G01).

G
V'
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f 3.0 CODPS, STANDARDS AND REFERENCE DOCUMENTS

3.1 Piping

The design and stress analysis shall be reviewed for conformance
with:

3.1.1 ASME Boiler and Pressure Vessel Code Section III,

1974 Edition, including addenda through Winter 1975.

3.1.2 Applicable criteria contained in the following GAI

Project Design Specifications which have been reviewed and
approved by Cygna. Specific input values, such as pressure

and temperatures, will be further evaluated during the

course of the design review.

e DSP-E22-1-4549-00, Rev. 1 - HPCS

(~3 * DSP-B21-1-4549-00, Rev. 1 - Nuclear Boiler System
V

The referenced revision of design documents are the baseline

documents. Later revisions may be used, as applicable, to

verify the adequacy of evolving designs.

3.1.3 Perry Nuclear Power Plant - Unit 1 Final Safety

Analysis Report (PNPP FSAR), Amendment 12.

3.2 Flued Head

The design and stress analyses shall be reviewed for conformance

with:

3.2.1 ASME Boiler and Pressure Vessel Code Section III,

1974 Edition, including addenda through Winter 1975.

(V~h
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3.2.2 GAI Project Design Specification:
(

SP-PY-NIC/GAI-032, Rev.4 " Design Specification for*

Class J Piping Penetratior Assemblies for PNPP -
Units i and 2"

|

4.0 DESIGN

4.1 General

All piping systems shall be reviewed for conformance with the
requirements of the Code as stipulated in Subarticle NB-3200 and
NB-3600 for Nuclear Class 1 and ND-3600 for Nuclear Class 3.

4.2 Classification of Piping Systems

4.2.1 Nuclear

Nuclear system classification is specified in GAI Drawings
D-320-605, Rev. B (MSRV and MSD) and D-320-701, Rev. C
-(HPCS).

4.2.2 Seismic

Seismic system classification of the piping systems is
specified in GAI Drawings:

.

e D-304-025, Rev.K (MSRV)

* D-304-501, Rev.E (MSD),

e D-304-703, Rev.G (HPCS)

i

O
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4.3 Boundaries

O
4.3.1 Piping system boundaries are designated on the P& ids
for Nuclear Class 1, 2 and 3 piping and are described in GAI

Project Design Specifications DSP-E22-1-4549-00, Rev. 1 and
DSP-B21-1-4549-00, Rev. 1.

4.3.2 The dimensional location of each such boundary is

shown on the piping isometric drawings listed in 4.7.1.

4.3.3 Piping Analyses may be dynamically decoupled when:

a. The ratio of the moments of inertia of the run and
branch piping exceeds 25.

b. The restraint configuration and piping layout of the

branch line is such that the effects of any large mass

(e.g., valves) on the branch line will not significantly

() affect the run pipe.

4.3.4 Plued Heads shall be considered as anchor points in

the analyses.

4.3.5 The drain taps on the Main Steam Isolation Valves

shall be considered as anchor points in the MSD analysis.

i

! (~'s
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4.4 Loading Combinations
b("

'

4.4.1 Load cases will be combined as specified in Code
Subarticles NB-3650 and ND-3650 for Nuclear Class 1 and 3
piping respectively, PNPP FSAR Table 3.9-21 and GE design
specifications 22A5454A, Rev. 1 (MSRV and MSD) and 22A6457,
Rev. 0 (HPCS).

4.5 Stress Limits

4.5.1 Stress limits for the Class 1 piping shall be in
accordance with the Code. Elastic or inelastic methods are
acceptable.

4.5.2 Stress limits for the Class 3 piping shall be in
accordance with the Code.

4.5.3 Functional capability criteria shall be in accor-(} dance with Interim Technical Position, " Functional Capabili-
ty of Passive Piping Camponents", Mechanical Engineering
Branch, Division of Systems Safety. Where additional cri-
teria are required to evaluate functional capability, appli-
cable criteria in GE Topical Report NEDO-21985, dated
September 1978, may be used.

For specific loading combinations and their associ-Note:

ated stress limits, see Exhibits 1 and 2 for Class 1 and
Class 3 piping, respectively.

|
I,

/'

k_)
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4.6 Design and Operating Conditions

O
Analysis data shall be reviewed for conformance with the follow-

ing:

4.6.1 The design pressures and temperatures, and operating

pressures, temperatures, and flows for the piping systems as

tabulated in GAI Project Design Specifications

DSP-E22-1-4549-00, Rev. 1 (HPCS) and DSP-B21-1-4549-00,

Rev. 1 (MSRV and MSD) (as verified by Cygna's mechanical

systems review).

4.6.2 For Class 1 piping, the pressure, temperature and'

flow transients, including cycles, duration and description

of subsystem boundaries are provided by the following

General Electric Documents:

MSD - 105D5575 Rev.0

( 131C7911C Rev.5
794E709 Rev.0

HPCS - 762E455 Rev.6

794E707 Rev.1

4.7 Geometry and Computer Modeling

| 4.7.1 Piping geometry and restraint locations shall be

l reviewed for conformance with the latest revision of the

following GAI isometric drawings:

* D-314-Oll SHT 42, Rev. 5 (MSRV)

!
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|

* D-314-Oll SHT 44, Rev. 5 (MSD)

* D-314-701 SHT 4, Rev. 13 (HPCS)

4.7.2 Pipe prsperties shall be reviewed for conformance
with GE Design Specifications 22A5454, Rev. 1 (MSRV and MSD)
and 22A6547, Rev. 0 (HPCS).

4.7.3 Material properties shall be reviewed for confor-
mance with GE Design Specifications 22A5454, Rev. 1 (MSRV
and MSD) and 22A6547, Rev. 0 (HPCS), the associated piping
isometric drawings and ASME B&PV Code, Section III, Appendix
I.

4.7.4 Poisson's ratio shall be taken as 0.3 for all metals
at all temperatures.

,

4.7.5 Mass point spacing shall be sufficient to adequately

represent the dynamic properties of the system up to 33 HZ
O for seismic analysis and 60 Hz (or higher depending on the

individual response spectra) for hydrodynamic analysis.

This spacing shall be calculated based upon the pipe proper-
ties (including contents) and the characteristics of a

simply supported beam.

4.7.6 Valve modeling shall be reviewed for conformance

with the following conventions:

Weights and centers of gravity shall be as specified ona.

the applicable vendor supplied valve assembly drawings.

!

:

-

,

! CL
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b. For motor operated valves, modeling of the operator-s
shall be such that the first frequency of the valve stem
equals the natural frequency of the valve as presented
in the vendor valve stress reports.

If the actual properties of the valve are not availablec.

to be used in the modeling of the valve body, the valve |

body element shall be modeled such that [the inside
diameter matches that of the mating pipe with a wall
thickness equal to 1.1 t ], where t is obtained from

m m
ASME B&PV Code Sect. III, Table NB-3542-1. Another

acceptable method is to model the body element in a
manner such that the stiffness of that elenent is
appreciably larger than that of the mating pipe. This

may be accomplished, for example, by doubling the wall
thickness.

,

4.7.8 Flange modeling shall be reviewed for conformance-

with the following conventions:

Flanges shall be considered as additional lumpeda.

weights,

b. Section properties shall be calculated as described in
4.7.7(c).

<

|

F)(-
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,

4.8 Loading

Review to assure that each load case meets the general stress
requirements as specified in the Code with emphasis placed upon
the following particular items.

4.8.1 ~ Stress intensification factors and stress indices
shall be reviewed for conformance with:

a. ASME B&PV Code, Section III subarticles NB-3680 and
ND-3670.

.

b. For weldolets, latrolets and sweepolets refer to the
appropriate Bonney Forge publications.

4.8.2 Pressure Effect

The effect of internal pressure shall be considered in com-
O-s puting longitudinal stress per the Code.

4.8.3 Gravity Analysis

a. Review to assure that the weight of the pipe, fluid,

insulation, fittings, flanges, valves (including actua-

tors) and other in-line components have been considered.

4.8.4 Thermal Analysis

a. Review to assure that all thermal modes have been con-
sidered.

O
Cleveland Electric Illuminating 11 of 19
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b. Review to assure that the ef fects of thermal movements-

) from equipment nozzles have been considered.'

4.8.5 Seismic Analysis

Review to assure that OBE and SSE spectra at appropriatea.

damping values for all pertinent buildings and the
Reactor Pressure Vessel (if applicable) at the proper
elevations have been enveloped. Individual building

response spectrum curves are per GAI Doc. Nos. PY-STR-
1360, Rev.2, PY-STR-1529, DTD 9/15/82 and GE Doc. No.
22A7144, Rev.0.

b. Review to assure that damping values are consistent with
NRC Regulatory Guide 1.61, Oct. 1973, i.e.,

Damping Ratio
Percentage

O Pipe Size OBE SSE

Pipe diameter greater
than 12 inches 2.0 3.0

Pipe diameter less than
or equal to 12 inches 1.0 2.0

If the pipinn system is composed of pipe sizes in both of
the above ranges, the envelop spectra of both dampings shall
be used.

The damping ratio is assumed to be the same for all modes.

(3s.)
Cleveland Electric Illuminating 12 of 19

Perry Nuclear Power Plant Piping Design Reviewg [ g
Job No. 83102; DC-1; Rev. 1

.HWH

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



.__

T

Review to assure that the method used for combining
- c.

modal responses conforms to NRC Regulatory Guide 1.92,
Rev. 1.

i
i

d. Review to assure that analysis cut-off frequency used |

was at least 33 HZ.

e. Review to assure that piping is designed and supported
such that the acceleration of the valves does not exceed
[3 g in any horizontal direction, 3 g in the vertical
direction), or lower g values as required by the respec-
tive manufacturers. Assure that containment isolation
valves and safety class motor operated valves have been
individually documented for qualification.

f. All dynamic analyses shall be reviewed to assure that
sufficient mass hac been included in the computer cal-

culation such that inclusion of additional modes shall{) not result in an increase in responses of more than 10
percent. This shall be accomplished by assuring that

the effects of the modes not included are added (by SRSS
method) to the dynamic response as one term, using the
acceleration at the cut-off frequency as an additional

mode. If this criterion is not met, the results will be

evaluated on a case by case basis to assure that the

loads and stresses are acceptable.

4.8.6 Seismic Anchor Movement (SAM) Analysis

Review to assure that seismic differential anchor movements
have been considered. If piping passes between buildings or

. I^3 ,

,

t_-
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is connected to different structures, proper phasing should

( be taken into account. Movements are per GAI Document No.

PY-STR-1121, DTD 8/27/79.

4.8.7 Hydrodynamic Analysis (NLAE)

4.8.7.1 Review to assure that the following hydro-

dynamic load cases have been considered (refer to GE
design specifications 22AS454, Rev. 1 and 22A6547,
Rev. O for a detailed explanation of each load

case):

Safety relief valve pressure wave loads - RVO*

(MSRV only)

Safety relief valve loads due to air clearing*

- SRV

O- * Vent clearing loads (poolswell) - PS

* Condensation oscillation - CO

e Annulus pressurization - AP

e Chugging - CHUG

* Weir Wall - WEIR

I .

The requirements of 4.8.5 apply with the following

exceptions:

O
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a. Individual building response spectrum curves are

per documents as noted in GAI document No. PY-
STR-1427, Rev.4.

b. The analysis cut-off frequency shall be at least
60 Hz or higher depending upon the individual
response spectra curves input.

4.8.7.2 Review to assure that the differential
movements due to SRV loadings have been considered.
If piping is connected to different structures
proper phasing should be taken into account. Move-

ments are per documents as noted in GAI Document No.
PY-STR-1427, Rev.4.

4.8.7.3 Review to assure that impact and drag loads

due to PS and SRV have been considered. These shall

be accounted for by static analyses.
{;

4.8.8 Jet Impingement Analysis

Review to assure that jet impingement loadings from adjacent
piping systems or vessels has been considered. Jet loads

are as specified in Table 7 of GAI Design Specifications
DSP-E22-1-4549-00; Rev.1, DSP-B21-1-4549-00, Rev.1 and

PY-DIDR-030.

Static analyses shall be performed, following the require-
ments of PNPP FSAR Section 3.6.2.3.1, i.e.,

I '( jt
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A dynamic load factor of 2.0 should be used whene

O considering initial impact. Snubbers are to be

included in this analysis.

A dynamic load factor of 1.0 should be used when*
,

considering steady state impact. Snubbers are not |

to be included in this analysis.
!

<

4.8.9 Restraint stif fness input shall be reviewed for

conformance with the detail drawings and Cygna Pipe Support

Design Review Criteria, 83102-DC-2, Rev. O, Exhibit 4.1-1.

4.8.10 Flange design shall be reviewed for conformance with

the requirements of NB-3647.

4.8.11 Impact and Drag Loads

The analysis of pipe shall be in accordance with the PPSAI:O
[a. Load on the Pipe

2 for differentLoads are given on Table 2.11-1 in lb/in

elevations. This load is converted to the more useful

form of pounds per foot of pipe using:

(-f") x Load (lb/in2)Load (lb/ft) = 0.D. Pipe (in) x 12

b. Application of the Load to the Pipe

The load may be applied to the pipe by either of the two

following methods, but the first method is preferred.

.
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1. Uniform Load (Pipdyn)

O
The load (lb/ft) is input as " weight per foot" for
the cross section of the pipe being affected - all
other cross sections have no weight input. The

gravitational vector must be defined in the direc-
tion of the force acting on the pipe.

:

2. Concentrated Loads (Pipdyn, T-Pipe)
|

The load may be applied to the pipe by inputing
concentrated loads at evenly spaced nodes, where the
load at a node is equal to Load (1b/ft) times length
between nodes (ft). For example:

F1 F1 F1 F1

! 1 1/21/2 1 1
vy v 1

i
' ~

l

O,

3. Special Applications

Load for pipe members skewed to direction ofa.

flow

The method for determining loads for skewed

members is explained using:

*
A g nommatasiaL Loa 0

LOAD * FLOWNa
L0a0 %

-

I

i
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The load (1b/ft) is broken into its normal and(} axial components. The axial load may be

ignored, since it is due to skin friction and is
negligible. The normal load is input as the

load on the pipe in the normal direction.

b. Load on Elbows

The force on an elbow is input along the curved
surface until most of the water is deflected.
For a 90' Elbow this is taken to be halfway.
For example:

( OtFLECTED LOADs

E

LOAD APPLIED

o*

(])
An equally acceptable, and more conservative,
method is to apply the force over the complete
length of the elbow.

Miscellaneous Loads - Pipe Ends, Flanges, Valvesc.

and Supports

I For each case, the area over which the load is
|

applied must be calculated and multiplied by the
lb/in from the load chart. Care must be taken2

to use the correct load; for flat or cylindrical
surfaces, whichever applies.

1
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I
1

d. For pipe skewed in the vertical direction the |s

project piping analyst should be consulted for

necessary load cases.]

5.0 EXHIBITS

None.

s

'

O
,

'( )

,

w

|
1

|

:

,

Il- ,
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1.0 INTRODUCTION
/~T .v

This design criteria document establishes the general guidelines
for the independent design reivew of pipe support components,

hangers, restraints and shock suppressors for the Perry Nuclear
Power Plant. The scope of work is identified in the next

section.

The purpose of this review is to ensure that the pipe supports

are capable of supporting the piping system safely during all

conditions of operation by transmitting the loads from the pipe

to supporting structural elements in the building.

2.0 SCOPE

The pipe supports associated with the piping systems to be

performed in this review are as follows:

() Nuclear Class 1 High Pressure Core Spray System Pipinge

(HPCS) from the drywell wall penetration anchor to the

RPV nozzle.

e Nuclear Class 3 Main Steam Safety Relief Valve (MSRV)

FO47H discharge piping from anchor HO61R-0 to the

anchored quencher located in the suppression pool.

e Nuclear Class 1 Main Steam Drain piping (MSD) from the

taps located at the inlet ends of inboard main steam

isolation valves to the containment penetration anchor.

|

,

(")
'# Cleveland Electric Illuminating 3 of 19

i

e Perry Nuclear Power Plant Piping Design Reviewgb[. jg 3 '

1111111|||||111111111111111111 Job No. 83102; DC-2; Rev. 1

_ _ - . . _ _ _ _ .



{} In this design review, the pipe support structural elements up to
the support attachment / connection point (e.g., anchor bolts, base
plate, etc.) are considered to be within Cygna's scope of work,
whereas structural supporting member, steel liner plate, embedded
plate, concrete wall / member, etc. are considered to be out of
Cygna's scope of work.

3.0 CODES, STANDARDS AND REFERENCE DOCUMENTS

The following codes, standards and reference documents shall be
used for the design review of pipe supports.

3.1 Codes and General Reference

3.1.1 ASME Boiler and Pressure Vessel Code, Section III,

Subsection NF, 1974 Edition, including addenda through
winter of 1975.

O
3.1.2 ANSI B31.1, Power Piping Code, 1973 Edition,
including 1973 addenda.

3.1.3 American Institute of Steel Construction, Inc., AISC

Steel Construction Manual, 7th Edition.

!
3.1.4 Americ7n Welding Society, Structural Welding Code,
AWS Dl.1, 1979.

-3.1.5 GE Document 22A5454, Rev.1, Design Specification -
.

| Main Steam Piping Design.

3.1.6- GE Document 22A6547, Rev. O, Design Specification -

Emergency Core Cooling System Piping Systems.

|

*
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I 3.1.7 Kwik-Bolt Testing Summary Report - File No. H2189-S1,
Report No. 8783R by ABBOT A. HANKS, INC. Testing
Laboratories. j

|

|

j 3.1.8 Perry Nuclear Power Plant - Unit 1, Final Safety

Analysis Report, Amendment 12.

3.2 Specifications

Applicable criteria contained in the following Gilbert Associate
design specifications have been reviewed and approved by Cygna.
Specific input values, such as temperature, jet impingement
loads, etc, will be verified during the course of the design |

review.

3.2.1 Design Specification, Gilbert Associates, Inc.

Nuclear Boiler System Piping and Pipe Supports ASME III,

Division 1.
{~

Document No. DSP-D21-1-4549-00, Revision 1, April 30, 1982.

3.2.2 Design Specification, Gilbert Associates, Inc.

High Pressure Core Spray System Piping and Pipe Supports
ASME III, Division 1.

Document No. DSP-E22-1-4549-00, Revision 1 March 26, 1982.

Note: The referenced revision of design documents are the

baseline documents. Later revisions may be used, as

applicable, to verify the adequacy of evolving designs.

>

O
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4.0 DESIGN

!

4.1 Physical Requirements

4.1.1 Stiffnens

|

The estimated stiffness of a pipe support in the pipe's |
restrained direction shall meet the typical stiffnesses

shown in Exhibit 4.1-1 according to the nominal size of

restrained pipe, unless actual computed stif fness is used. |
The stiffness calculation shall consider the combined
effects of the support frame and mechanical components

(except springs) . The flexibility of the building structure

shall not be included in the stiffness calculation.

Alternatively, the following stiffness criteria developed by

Gilbert Associates, Inc. (GAI)* may also be employed:

O
Class 1 system rigid supports, which have not yet been

designed, shall meet the following stiffness

requirements:

PIPE SIZE MINIMUM SUPPORT STIFFNESS

< 2" NPS > 100,000 LB/IN

3" to 4" NPS > 500,000 LB/IN

> 4" to 12" NPS > 1,000,000 LB/IN

i > 12" NPS > 10,000,000 LB/IN

I

* NOTE: The above stiffness values are taken from GAI Project
Pipe Support Design Instruction Manual, Rev. 12-14-82,
for Perry Nuclear Power Plant. These values have been
reviewed and accepted by Cygna,

p
V

.
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- 4.1.2 Gaps

.

A gap shall be provided to accommodate radial expansion and
construction tolerances. The maximum total gap allowed in

the restrained direction is 1/8". In non-restrained

directions, the support design shall allow clearance for the
most severe ' thermal plus dynamic movements of the pipe.
Proper installation tolerances shall be provided where
thermal movement cannot be accommodated within the specified
gap minus 1/16".

'

4.1.3 Spring Supports
.

Spring supports shall be capable of exerting a supporting1

force equal to the load, as determined by weight-balance
calculations, plus the weight of all hanger parts, such as'

, clamps and rods, that will be supported by the spring. The

design shall be such as to prevent complete release of the
component load in the event of spring failure or misalign-
ment. Any variability of a supporting spring force

resulting from movement of the component shall be considered
! in the loadings used'in the stress analysis of the

componen t. The spring's available travel shall be checked

against all the thermal and dynamic movements. Spring
,

support shall also be designed for a maximum variation in ,

1

supporting ef fort of- 25 percent due to the total travel:

! resulting from thermal movement of the pipe.

!-

:

L

i .(
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4.1.4 Hanger Rodsgg
\_/

Hanger rods shall be subjected to tensile loading only

unless specific gapping instructions are indicated on the

drawings. Rod hanger assemblies shall be designed to allow
anticipated thermal horizontal movement without subjecting |

the pipe to extraneous loads. The maximum swing angle due

to horizontal pipe movement shall be less than 4' and/or the

total movement shall be less than two inches. If the above

conditions are not met, then the hanger shall be offset two-

thirds of the thermal movement towards the direction of
movement. Hanger rod for piping more than 2-1/2 inches

should not be less than 1/2 inch diameter.

4.1.5 Snubbers

The snubber assembly shall be offset two-thirds of the

thermal movement in the cold position if the swing angle

exceeds 5' and/or the total movement of the point of

attachment on the pipe is in excess of two inches. The

midpoint of thermal travel for snubber strokes shall be set

at the midpoint of the total travel with hot and cold

settings established accordingly. The maximum travel range

of the snubber must be checked under maximum thermal
movements.

4.1.6 Sway Struts

j Sway Struts are used to restrain movement of piping in one
| direction while providing for thermal movement in the

unrestrained direction. Functionally, the rigid sway struts

are similar to snubbers except that the sway strut does not
!

|

\J.
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(} allow free thermal movement in the restrained direction. In

other words, the sway strut takes up static and dynamic
loading. The maximum swing angle due to misalignment or
thermal movement should be less than 5*.

|

4.1.7 Base Plates and Anchor Bolts
I

Base plate stiffness and prying effect shall be considered
in the design review of the pipe supports. The Teledyne

method, a finite element analysis, or any rational analysis

may be used to check the adequacy of the base plate and
anchor bolts.

4.1.8 Structural details shall conform to the requirements

of the AISC Manual of Steel Construction.'

4.1.9 All seismic supports shall be plus and minus

() restraints. Regardless of other imposed loads, the pipe

must be physically restrained in each direction along the

restraining axis.

4.2 Loads

The loadings that shall be taken into account in the design load

combinations include, but are not limited to, the following:

* Deadweight loads (DW)

e Thermal Loads (TE)

Operating Bas'ise Earthquake Loads (OBE ) -y
i Earthquake, Inertial

O
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|

Operating Basis(OBE ) i-

D
Earthquake, Displacement

(SSEy) Safe Shutdown Earthquake,-

Inertial

(SSED)
- Safe Shutdown Earthquake,

Displacement

Jet Loadings (JI)e

* Annulus Pressurization loads (AP)

Pool swell loads includee Pool Swell Loads (PS) -

inertial (FSy),

displacements (psp), drag

(]} (PSDrag) and impact
(PSImpact)

Acoustic Wave LoadsSafety / Relief Valvee -

Loads (RVO)

Include inertial (SRV )e Safety / Relief Valve - y

Loads (SRV) displacement (SRV ) andD

drag (SRVDRAG)*
SRVSV - Single valve..

ALLSRV - All valves.
ADSSRV - Automatic

Depressurization System.

|

!

Q
\.s
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Includes inertial (CHUGy)(} Chugging Loads (CHUG)e -

and displacement loads

(CHUGD)* 1

!

Includes inertial (coy)e Condensation -

Oscillation Loads (CO) and displacement (CO )D

Weir swell causes impacte Weir Swell Loads (Weir) -

(WeirImpact), drag
(WeirDrag) and inertial
loads (Weiry) on piping
and components.

e Friction Loads (FL)

For more detailed definition of these loads, refer to references

3.1.5 and 3.1.6 in Section 3.1 of this criteria.

O
4.3 Load Combinations

The following load combinations shall be used in the design

review of Class 1, 2 and 3 pipe supports.
.

O
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O O 0
ASME CODE

LOAD SERVICE
COMBINATION LIMITS LOAD COMBINATION

Dealgn: 1 A DW + OBE
7

Normal: 2 A DW + TE

(RVO P ]Upset: 3 B DW + TE + ( (OBE7 + OBED
+

SRV^D(SRV4 B DW + TE + ( (OBEY + OBE )
&+ DRAGD

D) ]!(SRV + SRV5 B DW + TE + ( (OBE7 + OBE ) + SRV+
DRAGD

Em2rgency: 6 C DW + TE + (CHUG + CHUG #
y D

or
(C0 + CO-

7 D
,

^ !
7 C DW + TE + (CHUG 7 + CIIUG ) + (SRV + SRV ) + SRV

D D DRAG
or JI

(CO + C0
D .

!^ !^ !
8 -C DW + TE + (CHUG 7 + CHUG ) + (SRV + SRV'D ) + DRAG

D JI
or
(CO + CO

.

y D .
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ASME CODE
LOAD SERVICE

COMBINATION LIMITS LOAD COMBIllATIO!1

Faulted: 9 D DW + TE + (SSE7 + SSE ) + (SRV + SRV^D) + (CHUG 7 + CHUGDD
or or

(OBE + OBE
7 D I D -

,

SRV+ DRAG
JI

^ !^ !
10 D DW + TE + '(SSE7 + SSE ) + (SRV + SRV ) + SRV

D D DRAG
or JI

,(OBE 7+ OBED -

0)2 + (CHUG 7 + CHUGD11 D DW + TE + "(SSE7 + SSED
# UI+

or
(OBE + OBE

7 D -
,

~JI
-

12 D DW + TE + ( ( SSE7 + SSE ) + (PS7 + PS ) )! + PS
D D DRAG

IMPACT,_
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ASME CODE
LOAD SERVICE

COMBINATION LIMITS LOAD COMBINATION

13 D DW + TE + ((SSE7 + SSED I ^D^

14 D DW + TE + ( (SSE7 + SSED I+ D I DRAG
+ + +

R IMPACT+
WEIR DRAG
- .

.NDTES:

* The effect due to Turbine StopAny other sustained loads and/ore
occasional loads, if not included Valve Closure (TSVC) on the main
above, shall be added to the load steam drain line pipe supports for
combinations as applicable. the Upset condition shall be

included unless it can be shown to
be negligible.

<

pg b' 4 Cleveland Elec'tric Illuminating 14
Perry Nuclear Power Plant Piping Design Reviewi =

L 7 L Ill.

Job No. 83102; DC-2; Rev. 1
,

_ _ _ _ _



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

_ ._ _ ,._

O O O
* For the Faulted condition and Pipe* TE and Displacement loads may be

excluded for the Emergency and- Rupture condition, if code service
Faulted conditions as per ASME limit C is used for the piping, the

Section III NF. linear support and standard
component support shall be designed
to level C limits (Emergency
Limits).

* UI PS and WEIRDYNAMIC, IMPACT IMPACT
can be combined with inertia
loadings by SRSS.

t

:

,

i

i

!
4

1

!

i
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-/~) Frictional load, where applicable, shall also be included. A

D minimum coefficient of friction of 0.3 shall be used for steel on
steel. Its magnitude shall be the friction coefficient times the
algebraic sum of the pipe deadload and the normal thermal load,
but shall not be less than the pipe deadload times the
coefficient of friction.

4.4 Allowable Stresses

Pipe supports shall satisfy the ASME code stress limits as
defined in Exhibit 4.4-1. For details of load combinations,

refer to section 4.3 of this criteria.

The allowable stresses shall take into account the effect of
ambient design temperature.

For the Faulted load conditions in Exhibit 4.4.-l if code
service limit C is used for the pipe, the linear support and() standard component support shall be designed to level C limits
(Emergency Limits).

4.5 Anchor Bolt Design

4.5.1 Applications

4.5.1.1 When embeded plates or cast-in-place inserts
are not available or not feasible for support

i attachment, expansion anchor bolts may be used for
attachment connections. For this criteria, Hilti Kwik-

Bolt is assumed to be used and the following

requirements shall be met.

|
1

O
()'
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4.5.1.2 Anchors must be at least 1/2" diameter when{} used for structural connections or for anchorage of |

pipes greater than 2" diameter.

4.5.1.3 Embedded length of anchor shall be exclusive
of thickness of grout pad or other overlay.

4.5.1.4 Minimum anchor spacing shall be ten (10) bolt
diameters.

4.5.1.5 . Minimum spacing to a free edge of concrete
shall be five (5) bolt diameters for tension and 17.5
bolt diameters for shear loads directed to the free
edge.

4.5.1.6 Minimum anchor embedment shall be four and
one half (4 1/2) bolt diameters.

O If the above requirements are not met, the support

attachment shall be evaluated on a case-by-case basis to
determine the resulting design impact.

4.5.2 Allowable Loads

4.5.2.1 Allowable loads for concrete expansion

anchors shall be equal to the average ultimate loads
shown in Exhibit 4.5-1 with a ninimum factor of safety

of four (4) applied for the appropriate concrete

strength. Ef fect of prying force shall be included.

4.5.2.2 For concrete strength between those shown in
Exhibit 4.5-1, straight line interpolation may tue used

to obtain the allowable load.

!
(/~)'-
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> 4.5.2.3 If the center-to-center spacing of anchors is

less than ten diameters or the distance from the edge of

concrete to the center of anchor is less than five
diameters, linear interpolation may be used to reduce

the allowable load, but in no case a reduction of more

than 50% is allowed.

4.5.2.4 For anchors subjected to pullout and shear

forces simultaneously, the straight line interaction

equation based on pure shear and pure tension must be
satisfied.

f

PAD + gA
D

5 1.0

Where:

PD = Design pullout load
'- SD = Design shear load

Pg = Allowable pullout load
SA = Allowable shear load

5.0 AS-BUILT REVIEW AND VERIFICATION

.

The final as-built dimensions and configurations of the pipe

support shall conform to the final design dimensions and-

configurations within allowable tolerances. If the as-built

support has significant deviations from the final design, the as-
built support shall be reviewed in detail and/or re-analyzed to

ensure its adequacy and acceptability.

1

)

]

l

('9)-
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- 6.0 EXHIBITS

,

Exhibit 4.1-1 Minimum Pipe Support Stiffness

Exhibit 4.4-1 Stress Limits - Pipe Support Design Review

Exhibit 4.5-1 Kwik-Bolt, Average Ultimate Tensile and Shear'

Loads

.

O

O:
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EXHIBIT 4.1-1

MINIMUM PIPE SUPPORT STIFFNESS

1) Rigid Restraints

Nominal Translational Rotational

Pipe Size Stiffness Stiffness

(in.) Kt (lb./in.) Kr (in .-lb ./ rad . )

5 7
Under 6 2 x 10 1 x 10

6 8
6 to 14 1 x 10 1 x 10

9
Over 14 5 x 106 1 x 10

2) Mechanical Shock Arrestor

Nominal
Pipe Size Rated Load Stiffness

(in.) (1bs.) K (lbs./in.)

5
Under 2 1,000 1 x 10

5
2 to 6 3,000 2 x 10

5
8, 10, 12 10,000 3 x 10

Over 12 35,000 1.35 x 106

NOTE. The stiffnesses shown here are obtained from Cygna's
Pipe Support Design Review Criteria, Job. No. 83090, DC-
2, Rev. O, Exhibit 4.1-1
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EXHIBIT 4.4-1

PIPE SUPPORT DESIGN REVIEW

STRESS LIMITS

Load ASME Code Plate & Shell Linear
Condition Service Limit Supports Supports

Normal A ASME III, subsection NF ASME III, subsection NF
(NF-3220/NF-3320 and NA

Upset B as applicable) Appendix XVII-2000

Emergency C ASME III, subsection NF ASME III, subsection NF
(NF-3321) and NA

(1.33 x normal allowables)

Faulted D ASME III, subsection NF ASME III, subsection NF
(NF-3321) and F-1370 of Appendix F
and Appendix F

Note: For standard. component, the catalog values of the catalog item shall be used for
the normal and upset conditions. 1.33 x catalog value shall be used for the
emergency condition and 1.5 x catalog value shall be used for faulted condition.
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I ) EXHIBIT 4.5-1

KWIK-BOLT
AVERAGE ULTIMATE TENSILE & SHEAR LOADS *

!

CONCRETE STRENGTH 2000 PSI 4000 PSI 6000 PSI
Diameter Embedment Tension Shear Tension Shear Tension Shear

1/4" 1 1/8" 975 1653 1455 2612 1755 2389

1-1/2" 1875 1653 2225 2612 2935 2389

l-3/4" 2275 1653 2700 2612 3300 2389

2" 2525 1653 3125 2612 3350 2389

2-1/4" 2680 1653 3310 2612 3350 2389

2-1/2" 2000 1653 3350 2612 3350 2389

3/8" 1- 5/8" 2245 3748 2355 5107 2810 6266

2" 2725 3748 3025 5107 3650 6266

2-1/2" 3075 3748 3900 5107 4450 6266

3" 3300 3792 4300 5419 5000 6266

3-1/2" 3425 3792 4600 5419 5275 6266

| | 4" 3520 3792 4750 5419 5375 6266

4-1/2" 3580 3792 4800 5419 5400 6266

1/2" 2-1/4" 4545 7444 5510 8316 6845 9341

1 2 3/4" 5800 7444 7200 8316 9800 9341

3-1/2" 7000 7444 9450 8316 13200 9341

; 4-1/2" 7275 8897 11225 10232 14550 11522

5-1/2" 8250 8897 12050 10232 15150 11522

6" 9000 8897 12300 10232 15300 11522

(~')
\ J
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l) EXHIBIT 4.5-1
'''' (Continued)

KWIK-BOLT
AVERAGE ULTIMATE TENSILE & SHEAR LOADS *

CONCRETE STRENGTH 2000 PSI 4000 PSI 6000 PSI
Diameter Embedment Tension Shear Tension Shear Tension | Shear

f135005/8" 2-3/4" 5410 11198 6600 11562 7700

3-1/2" 6250 11198 9100 11562 9560 | 13500
'

4-1/2" 7000 11198 12000 11562 14500 13500

5-1/2" 7550 13378 14300 15437 20300 15437

6-1/2" 8025 13378 16000 15437 21000 15437

7-1/2" 9000 13378 17000 15437 21000 15437

3/4" 3-1/4" 8155 13257 10150 17133 10860 18102

4" 9700 13257 13400 17133 13700 18102

5" 11700 13257 16500 17133 17600 18102

6" 13800 15195 18000 18466 22500 21009
| 210097" 15800 15195 21000 18466 23600
|

8" 16000 15195 23000 18466 23600 | 21009
'

9" 16000 15195 23500 18466 23600 21009

1" 4-1/2" 14000 27355 16000 26879 20500 | 32112
5" 15500 27355 18900 26879 23441 ! 32112
6" 17600 27355 23441 26879 23441 32112

7" 18200 27355 23441 26879 23441 32112

8" 18200 27355 23441 34491 23441 36394

9" 18200 27355 23441 34491 23441 36394

10" 18200 27355 23441 34491 23441 36394

_

$
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EXHIBIT 4.5-1
(Continued)

.,

KWIK-BOLT
AVERAGE ULTIMATE TENSILE & SHEAR LOADS *

CONCRETE STRENGTH 2000 PSI 4000 PSI 6000 PSI

Dicmeter Embedment Tension Shear Tension Shear Tension Shear~

1-1/4" 5-1/2" 19000 36750 23000 35600 31200 45195

6-1/2" 21600 36750 27100 35680 36500 45195

7-1/2" 23600 36750 31100 35680 42000 45195

8-1/2" 25100 39843 34600 35680 44400 47098

9-1/2" 26200 39843 37800 35680 44400 47098

10-1/2" 26800 39843 40900 35680 44400 49596

, NOTES:

Actunl Concrete Strengths

(} 2178 psi 4027 psi 6119 psi

* Tension values obtained from best fit curve through mean values of test
data. Curves and test data contained in A. A. Hanks Report No. 8784

(HILTI No. TR-lllA).

Shear values are minimum mean values at each embedment based on failure
across threaded section of the anchor.
The maximum working loads should not exceed 1/4 of the average ultimate
values listed. Actual factor of safety to be used depends on the
cpplication.

Also see reference No. 10 in section 3.0 of this criteria.
All loads are in lbs.
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1.0 INTRODUCTION |.p
I(>

The purpose of this document is to provide the criteria to be
used for the review of the mechanical system design of Perry

Unit 1. Section 3.0 lists the references which form the basis
for this criteria document.

2.0 SCOPE

The mechanical systems included in the review are the following
portions of the High Pressure Core Spray System (HPCS), Safety /
Relief Subsystem (SRS), and Main Steam Line Drain Subsystem
(MSDS).

HPCS flowpaths from the condensate storage tank ande

suppression pool to the reactor vessel, condensate tank
and suppression pool,

SRS flowpath from one safety /telief valve (SRV)e

discharge to the quencher in the supression pool.

MSDS flowpath from one main steam isolation valve inside*

containment to the parallel restricting orifice and

drain valve outside containment.

3.0 CODES, STANDARDS AND REFERENCES

3.1 NRC Regulatory Guides

a. 1.1 Net Positive Suction Head for Emergency Core Cooling

and Containment Heat Removal System pumps. 11/70

O.
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- b. 1.141 Containment Isolation Provisions for Fluid Systems,

s_/ 4/79'

%

3.2 10CFR50 Appendix A - General Design Criteria for Nuclear

Power Plants - Aug. 1980

a. Criterion 35 - Emergency Core Cooling

b. Criterion 36 - Inspection of Emergency Core Cooling

System.

'

c. Criterion 37 - Testing of Emergency Core Cooling System
3'

,

t r.
ti ,

d. Criterion 54 - Systems Penetrating Containment
.

e. Criterion 55 - Reactor Coolant Pressure Boundary

Penetrating Containment

O-A f. Criterion 57 - Closed System Isolation valves

3.3 NUREG 0800 Standard Review Plan for the Review of Safety
f.

Analysis Reports for Nuclear Power Plants

a. S.R.P. No. 6.3, Rev. 1 - July 1981 Emergency Core Cooling

System

/

b. S.R.P. No. 9.2.6, Rev. 2 - July 1981 Condensate Storage
|

Facilities
,

! e.
' ' 3.4 Generai-Electric Data

| %.
LU a. 769E)05CA, Rev. 1 Nuclear Boiler System P&ID
t '
1

l' n

i l

[D '

?
i u.J
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b. 105D5575, Rev. O Nuclear Boiler Process Diagram

c. 131C7911C, Rev 5 Nuclear Boiler Process Data Sheet
,

I

d. 22A4622, Rev. 5 Nuclear Boiler System Design

Specification

e. 22A4622AR, Rev. 2 Nuclear Boiler System Design

Specification Data Sheet

f. 795E873, Rev. 1 HPCS System P&ID

g. 762E455, Rev. 6 HPCS Process Diagram

h. 22A3131, Rev. 5 HPCS System Design Specification

(~T i. 22A3131AS, Rev. 2 HPCS System Design Specification Data
V Sheet'

j. 283X219CA, Rev. 26 Nuclear Boiler Parts List

k. 283X237CA, Rev. 15 HPCS Parts List i

3.5 Mechanical Codes and Industrial Standards

a. Standards of the Hydraulic Institute.

,

Final Safety Analysis Report and Amendments #1 thru #123.6
1
!

| Classification of Structures, Componentsa. Section 3.2 -

|
and Systems

!
L

I

{w.)T '
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b. Section 5.2.2 - Overpressure Protection

c. Section 5.4.13 - Safety and Relief Valves

d. Section 6.3 - Emergency Core Cooling Systems

3.7 Safety Evaluation Report

a. Section 3 - Design Criteria for Structures, Systems

and Components

b. Section 5.3.2 - Pressure Temperature Limits

c. Section 6.3 - Emergency Cece Cooling System

3.8 Supplementary Safety Evaluation Report #1 thru #3

O
a. Section 3 - Design Criteria for Structures, Systems

and Components

b. Section 6 - Engineered Safety Features

4.0 DESIGN

4.1 High Pressure Core Spray System

4.1.1 Equipment arrangement shall be in accordance with

G.E. and N.R.C. requirements listed in Section 3.0, e.g.:

* HPCS pump COOL suction below minimum water level in

condensate tank and suppression pool.

\]J/
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O Location of check valve F005 as close as possible to*

RV nozzle.

Location of injection valve F004 as closed as*>

possible to containment penetration.

Suppression pool suction valve F015 located as close*

to containment as practical.

* One automatic isolation valve inside and one
automatic isolation valve outside containment. A

simple check valve may not be used as the automatic
isolation valve outside containment.

4.1.2 ECCS water source and volume shall be in accordance
with N.R.C. and G.E. requirements given in specification

22A3131 and data sheet 22A3131AS, e.g.:
[}

* 150,000 gallon capacity of condensate storage tank

dedicated to HPCS.

HPCS dedicated supply protected from seismic, tornado*

and flood.

Suction capability from suppression pool.*

4.1.3 The system design shall provide for functional test

Jand inspection requirements of the U.R.C., as stated in

criterion 36 and 37 of 10CFR50 Appendix A, e.g.:

I ')v.
Cleveland Electric Illuminating Company 7 of 12
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.

Operability and performance of the active system*rw
- components

System operability during normal plant operation and*
l

| I
t shutdown.
l
,

Inspectability of piping and components on a periodic |e

basis. ;

4.1.4 The system piping arrangement and flow calculations
shall be such as to insure that HPCS pump NPSH requirement

is achieved for all operating modes, as required by R.G. 1.1

and G.E. process diagram 762E455, e.g.:

Adequate NPSH available with 212*F water and 14.7e

psia containment pressure,

Adequate NPSH available from suppression pool withe

suction strainer 50% plugged.

4.1.5 HPCS fill pump performance shall comply with G.E.

requirements for insuring that the system discharge line is
maintained full of water, e.g.:

Pump designed for continuous operation.*

Pump bypass piping designed to dissipate pump heat.e

4.1.6 System flow and pressure drop calculations shall meet
G.E. and N.R.C. requirements for all modes of operation

given in process diagram 762E455 and data sheet 22A3131AS,
e.g.:

,

1

:

l

7
(/
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* 517 GPM to the reactor vessel (R.V.) with an R.V.
pressure 1177 psi above source suction pressure.

* 1550 GPM to the reactor vessel with the R.V. pressure

1147 psi above source suction pressure.

* 6110 GPM to the reactor vessel with the R.V. pressure

200 psi above source suction pressure.

4.1.7 Valve sizing and type shall be in accordance with GE
and system functional requirements and criterion 37, 54 and
55 of 10CFR50 Appendix A, e.g.:

* Testable check valves,

Motor operated isolation valves.e

() Valves sized in accordance with system flowe

requirements.

4.1.8 System orifices and relief valves shall be correctly

sized to meet G.E. requirements in specification 22A3131 and
process diagram 762E455, e.g.:'

e Limit flow to R.V. and condensate tank at pump

runout.

|

Thermal relief protection of piping.e

!

Protection of low pressure portion of piping from*

! high pressure.
l
1

('h,

'
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(-) 4.1.9 Suppression pool suction line strainer shall meet

G.E. flow and particle size requirenents of specification

data sheet 22A3131AS, e.g.:

'

Designed to prevent passage of particles larger than*

0.094 inch.

Shall not become more than 50% plugged after 100 days*

of post LOCA operation.4

4.2 Main Stean Line Drain Subsystem

4.2.1 Piping Arrangement shall comply with G.E. functional

requirements given in specification 22A4622 and data sheet

22A4622AR, e.g.:

- * Inside containment MSIV drains headered to a common

drain line.

* Automatic isolation valve located inside and outside

containment.

; Low flow and high flow drain paths provided.

4.2.2 Restricting orifice D001 sizing shall meet G.E.

requirements given in data sheet 22A4622AR and 131C7911C,

e.g.:

3* Pressure drop greater than 600 psi with flow or 2x10

lb/hr of saturated steam at 1000 psia.

.

[ '
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4.2.3 Valve sizing and type shall be in accordance with

() G.E. and system functional requirements and criterion 54 and
55 of 10CFR50 Appendix A, e.g.:

Flow throttling capability.*

Motor operated isolation valves.*

4.2.4 System pipe sizing shall meet the requirements of the
system flow and pressure drop criteria for all modes of
operation as given in data sheet 22A4622AR and process
diagrams 105D5575 and 131C6911C, e.g.:

Drain rate for mair.tenance shall be 50 G.P.M.a

3Low power operation flow rate shall be 2x10 lb/hr of*

saturated steam at 1000 psia.

() 4.3 Main Steam Safety Relief System

4.3.1 Piping arrangement shall comply with G.E. functional

requirements as listed in Section 3.0, e.g.:

Two vacuum breakers on discharge line located in*

drywell adjacent to pipe anchor.

SRV body drains piped to SRV discharge line.*

l
SRV bonnett vent piped to suppression pool.! *

i

!

1

!
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4.3.2 Vacuum breaker sizing and arrangement shall meet G.E.
~)

's/ functional requirements given in specification 22A4622 and
data sheet 22A4622AR, e.g.:

Vacumm breaker A//k ratio is equal to or greater thane
20.30Pt

Opening time of 0.2 second or less.*

Opening AP of 0.2 psid and full open AP of 0.5 psid.e

4.3.3 System pipe sizing shall meet the requirements of the
s> stem flow and pressure drop criteria for all modes of
operation as given in data sheet 22A4622Ar and process
diagram 105D5575 and 131C7911C, e.g.:

6SRV discharge flowrate of lx10 lb/hr saturated steam*

at 550 psia.

.O

, [a1
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O O O
W Independent Design
14WAId Review Checklist
" lilllilii;;;...........:iliiii

PIPE STRESS

SRV

Checkilet No. PI-01$[1' _ _ d / ]/ m .p[[ jccviewer _

iR|| }83,~' | DateG
Sallefactory

item Yes No Commente
_

1. System Boundaries
.

Xa. Check that all required branch lines are included.
b. Check that, if system starts at a branch attachment X

point, that attachment point is justified as an anchor.
- Refer to P& ids and Criteria for Decoupling,

83102-DC-1 Sect. 4.3.3. .

2. Piping Classification
Check for consistency with P& ids (GAI Dwg. Nos. X-

D-320-605 and D-320-701) for nuclear classification
and GAI Dwg. Nos. D-304-025 (MSRV), D-304-501 (MSD)
and D-304-703 (HPCS) for seismic classification.

3. Design 8 Maximum Pressure
Check for consistency with GAI Project Design Specifi- X-

cations DSP-E22-1-4549-00 (HPCS) and DSP-B21-1-4549-00
(MSRV and MSD).,

4. Thermal Loading
0 P = 550 psig, T = 480 F (per GAI

i a. Maximum Temperature X

Check for consistency with GAI Project Design Specification B21bable 1.) maximum-

Specifications DSP-E22-1-4549-00 (HPCS) and temperature input = 450 F. No signi-

| DSP-R21-1-4549-00 (MSRV and MSD). ficant impact.

|
|
|
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E5555_] Independent Design
NW fd Review Checklist
m,........s.o......;;;;;

,,, ,

SRV _

,

tf (Q. _ ,7jt / |fygg { Checkilet No. PI-01ocviewer

m/i/s3o c_) g'' '

o.t.

S etlef actory

item Yes No Commente

b. Operational Modes
Refer to GAI Project Design Specifications X No documentation to support the thermal-

DSP-E22-1-4549-00 (HPCS) and DSP-B21-1-4549-00 modes and temperature distribution
4

(MSRV and MSD) P& IDS and GE Document Nos, as used. Thermal mode TH4 used a piping
specified in 83102-DC-1, Section 4.6.2.. temperature of 195*F. The correct

temperature is 250"F. (Apparently,the
wrong section from Table 6 of GAI Spec.
B21 was used.)
See Observation PI-00-03(a).

c. Equipment Nozzle Movements N/A
- Refer to equipment drawings and check any hand

calculations.
d. Branch Attachment Point Movements (if applicable) N/A

; - Refer to thermal calculation computer output for
run pipe.

5 ARS Dynamic Loading
, a. OBE Spectra X

! b. DBE Spectra X

| c. RV1 Spectra X

d. PS Spectra X

e. C0 Spectra X

f. AP Spectra X

4

i
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m n s'(D O
gum Independent Design
M L*h'Id Review Checklist ,

Illfilllllllllllllililllllilli
PTPF STRFit

sov

dkr
' o ' m'/ /es

Checklist No. PI-01Reviewer - .

C <3
S atisf actory

item Yes No Commente

X
9 CHUG Spectra

- Check that the spectra at apprcpriate damping
values for all pertinent buildings at the proper

,

elevatior.s have been included in the enveloped
spectra and that the proper interpolation technique
has been used (i.e., computer technique matches
spectra curves).

6. Time History Dynamic Loading (SRV Discharge Piping) X * The original RELAP5 runs did not
Check that the appropriate time history loads have treat reducing components properly-

been applied at the proper locations (i.e., at eact (not specifically documented).
* System G03 was rerun and thechange in direction).

results showed no significant

difference in loads (documented).
The wrong load table was applied on*

the last leg (i.e., thrust load

instead of transient load). This
is conservative.

!

1

:
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FELes=EE Independent Design
L4M' fd Review Checklist
lilitill!1tli;;;;;;;;;;i;;illi

PIPF STRFtt

sov ,_
,

C*'l*= |/ufh,APh b/C N. NM checklist No. PI-01

0 O Date Q_ | Q
"

S allef actory

item Yes No Comments

7 Seismic and Hydrodynamic Anchor Movements X e Differential movements between
Check movements to assure that proper buildings have drywell and foundation mat should-

been considered. Refer to GAI Document be included. However, impact is

No. PY-STR-1121. If piping passes between buildings small,

or is connected to different structures, check e Piping and support is at El. 629';
movements for proper phase, however, SAM is calculated at

El. 618' 6". Impact is small.
* SAM was input at X direction should

be Z direction. See Observation
PI-01-02.-

8. Jet Impingement Loading
Check that loads are properly computed and input to X See Observation PI-00-04-

the piping analysis. Check that proper directions are Case 6.a in Table 7 of specification.
considered. Refer to GAI Drawing List PY-DIDR-030 and The input is conservative, since only

GAI Specifications DSP-B21-1-4549-00, Rev. 1, and the force component perpendicular to
DSP-E22-1-4549-00, Rev. 1. the pipe is impinging. The component

along the pipe axis will not be imping-
ing but was included in the input.

9.- Impact and Drag Loading
a. Pool Swell X.

b. Weir Swell X

,

h
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O O O
unansumme Independent Design
a- _=

M i'fd Review Checklist
liiiiiiiiiiiiiiiiiiiiiiiiillil P PE NSS

SRV

h ,* __ , j - Checklist No. PI-01Reviewer
1

- N Date f /[83
S a tisf actory

item Yes No Comments

c. SRV
Check that loads are properly computed and input to X-

the piping analysis. Refer to 83102-DC-1,
Section 4.8.11.

10. Section Properties 12" sch 160 spool piece not shown on
a. Pipe 00 X P&ID or installation specifications

b. Pipe Wall Thickness X for GI-3. This is a special note to

c. Insulation Thickness and Weight X the isometric,

d. Weight of Contents X

- Refer to GE Design Specifications 22A5454 (MSRV and
MSD) and 22A6547 (HPCS).

| 11. Material Properties
a. Sc X'

b. Sh X

c. Ec (Thermal Analysis) X

d. E X

h (coefficient of thermal expansion) Xe. a
f. Poisson's ratio X

Refer to GE Design Specifications 22AS454 (MSRV and-

MSD) and 22A6547 (HPCS), ASME B&PV, Sec. III,
Appendix I and 83102-DC-1, Sec. 4.7.4
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p Independent Design
M O h'TJ Review Checklist
111111111||||||1||ll1111111111

PIPE STRESS

SRV,

ceviener Q Q Checkilet No. PI-01

(Q f [83V d Date

Sallefactory

Item Yes No Commente

12. Geometry
a. Diagnostic Messages X

b. Element Data Table X Elbow 17A-19 No6 GR C - specification
- Check lengths, pipe properties, material proper- calls for GR B throubout. The GR C

ties, code specification, bend radii and angles, specification-is a special note to the
isometric.
8" error at J19 to 26 (noted by GAI).

c. Node Data Table X

Check for consistency with input and isometric.-

Check for nodes between supports in same direction.-

13. Restraints
a. Locotion, type, and orientation X e Struts @ PT. SP21 pinned about Y

- Check for agreement with isometric, axis,

Orientation differences (w/noe

DCC's):
H436 - 40* vs. 38 (minor)

4

H112 - 21 40' vs. 17 54' (minor)
H112 - 17*55' vs. 18 11' (minor
H064 - 78 8' vs. 81*24' (minor)
H066 - 41 45' vs. 35 34'
(acceptable)
H068 - 38 10' vs. 34 (acceptable)
See Observation PI-00-03(c).

;

,

|
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Independent Design

di a fd Review Checklist
|||||11111111|||||1|||||I11111 PIPE STRESS

SRV
"

checkilet No. PI-01Qp 4 . * g f (~teviewer

( G o** 12h /n'

Satisfactory

item Yes No Comments

b. Stiffness X No stiffness input - all rigid.

Refer to 83102-0C-2 Exhibit 4.4-1. See Observation PI-00-01.-

The calculation for the lumped weight
at the support attachment points is not
sufficiently detailed with respect to
documentation of individual weight
references. Most seem to be
reasonable.

14. Valves
a. Location X

- Check for agreement with isometric.
; b. Modeling X See Observation PI-00-02(a)

Refer to valve drawing and 83102-DC-1 Sect. 4.7.6-

15. Fittings
a. Location and type X

Refer to P&ID and isometric.; -

; b. SIF X Incorrect SIF's O Points 2, F1, and F2.

- Refer to ASME B&PV Sect. III, subsections NB-3680, See Observation PI-01-01.
j NC-3670, and ND-3670 and computer input.
I

1

i

i
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M Independent Design;

! [41CId Review Checklist
|||18111111111111||11111111111

PIPE STRESSg
SRV

C * ** *r NNd ,_ Q Checkflet No. pI-01

(fj|gj. & Dets

Setlefactory

item Yes No Commente

16. Weldolets N/A
a. Location -

- Refer to isometric,
b. SIF

- Refer to appropriate Bonney Forge publications.

17. Nozzle Flexibility N/A
Refer to equipment drawings (e.g., check that nozzles-

on thin shells have not been input as being rigid).

18 Penetrations & Sleeves N/A
a. Modeling

- Refer to penetration details,
b. SIF

Check details to determine proper SIF.-

c. Pipe Deflections
- Check that deflections do not cause interference.

19. Mass Point Spacing X

Check for adequacy to 33 Hz for seismic analysis and-

60 Hz for hydrodynamic analysis. -

Cleveland Electric Illuminating; 83102 Sheet 8 of 15
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N Independent Design
L41 i'Td Review Checklist
lilllilllfillit;;,,,,,,,,,iii,

SRV

dhl,_ '__ ,Q /|/m whij Checklist No. PI-01Ccviewer _

' ~

~ () Date & J fgM Q
S etlef actory

item Yes No Commente

20. Cut-off Frequency /No. of Modes Cut-off Frequency = 150 Hz.
a. Seismic X

To 33 Hz-

b. Hydrodynamic X

To 60 Hz or greater depending upon the individual-

response spectra

21. Damping
a. OBE X

b. DBE X
'

c. RV1 X
,

d. RV2 (SRV d'scharge only) X

e. VCL x
f. C0 x

-

g. AP X

| h. CHUG X
Refer to 83102-DC-1, Section 4.8.5.-

__

22. Modal Combination
c Refer to NRC Regulatory Guide 1.92. X' -

i
'

23. Gravity Output
a. Displacements X

- Less than 0.1"

|

! Cleveland Electric Illuminating; 83102 Sheet 9 of 15
| Perry Nuclear Power Plant Piping Design Review
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Independent Design

d L n fd Review Checklist
litillt:iiiiLiiii;;m;;Bil

p

SRV

. Ceviewer _- k- Checklist No. PI-01,_ _
__ _ _

k//gV O Date
'

i Setlefactory

item Yes No Commente

b. Stresses X

Satisfy code egns,-

c. Loads X

Downward Direction-

24 Thermal Output
a. Displacements X

Less than 3" or consistent with temperature, piping-

layout and restraint configuration
b. Stresses X

Satisfy code egns,-

c. Loads X

- Consistent with temperature, piping lavout and
restraint configuration

25 Dynamic Analysis Output
a. Displacements X

- Less than 1" or consistent with spectra, mass
distribution, mode shapes, piping layout and
restraint configuration

b. Stresses X

- Satisfy code egns.
c. Loads X

- Consistent with spectra, mass distribution, mode
shapes, piping layout and restraint configuration

!

Cleveland Electric Illuminating; 83102 Sheet 10 of 15
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" Independent Design

A L n fd Review Checklist
11111111||||||||||lllll1111111

PIPE STRESS

SRV

Cowlewer' [ Q_ * __ [[ggg% Checkilet No. pl.01

Q .Q Date
''

/[Q
S atisf actory

item Yes No Commente

d. Mass Participation X Information for rigid response analysis
,'' Refer to 83102-DC-1, Sect. 4.8.5(f). is not documented. The rigid response-

is SRSSed with the inertia values for
OBE, SSE, SRV, and PS load cases only.

i. AP rigid response not considered. Ok
due to number of modes included.,

CHUG /Co is negligible.

26. Anchor Movement (Seismic and Hydrodynamic) Output
a. Displacements X

Consistent with input movements, piping layout, and-

restraint configuration
b. Stresses X

Satisfy code egns,-

c. Loads X
' Consistent with input movements, piping layout, and-

restraint configuration

4

27. Jet Impingement, Impact and Drag Output
a. Displacements X

Less than 1" or consistent with input loadings,-

'
piping layout and restraint configuration

b. Stress -X

| Satisfy Code egns,-

i
i
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IBBIBEiE!!! Independent Design,

| [.41C Id Review Checklist
|4tililllillllilllllllllllllli

PIPE STRESS

I SRV.

d\(d * , T /l/ug%'y Checkflet No. PI-01Cowlewer

C <3
~ ~

J o i.12/ r /a3
* '

I Satisfactory

Item Yes No Commente

C. Loads X

- Consistent with input loadings, piping layout
and restraint configuration

28. Load Combination X Consistent with updated copy of PPSAI.
Consistent with 83102-DC-1 Sect. 4.4-

29. Equipment Nozzle Loads
- Refer to equipment dr6 wings X

30. Valve Acceleration
Refer to 83102-DC-1 Sect. 4.8.5(e) and X Valve acceleration exceeds 3 g's for-

Valve Drawings the horizontal direction.
See Observation PI-00-03(b).

31. Flanges X

- Refer to NB-3647

4
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O O O
15E5151B Independent Design
GIM' T7 Review Checklist
lillllllllillillllllilillClli

PIPE STRESS

SRV-

[[[ . Checkflet No. PI-01Reviewer f[],_ '_ A [hg '
' 12}gjg3~' ~ f Date\) 4

S atisf actory

item Yes No Comments

32. Welded Attachments
Check for consideration of local stresses X The welded attachments at supports-

at lugs and stanchions. H061, H163, and H221 are being analyzed
Refer to WRC Bulletins 107 and 198. separately using more refined-

techniques (i.e., FEM). Noted in
anaiysis package.

33. Functional Capability X incorrect selection of the worst case
Refer to 83102-DC-1 Sect. 4.5.3. for evaluation.-

See Observation PI-00-02(b).

ADDITIONAL ITEMS FOR CLASS 1 PIPING N/A

1. Load Case Evaluation.

' Refer to pressure / temperature histogram-

(see GE documents referenced in 83102-DC-1,
Section 4.6.2).

a. All cases in the pressure /temparature histogram
have been considered.

b. Proper number of operational cycles for all
events including hydrotest

'

c. Proper definition of both pressure,
temperature and flow for all events

d. Clear definition of the time span and event time
function (ramp, step, or other) for loadings

|
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Independent Design
A L t fi Review Checklist
IlllilllilllHillilllilillllli

PIPE STJFSS
' sRv

l'eviewer { L) . ' ___ ,_ Q Checklist No. PI-01
(A[/ [g\ O Date

S etlef actory

item Yes No Comments

! - 2. Thermal Transient Evaluation N/A
a. All discontinuities, whether structural (i.e.,

thickness change) or material (i.e. , stainless to
!carbon) have been evaluated for la T gTb*

b. Computer analyses or hand calculations for calculating
thermal gradients have been referenced and checked.

c. Time steps during ramps are sufficient to ensure that4

the maximum gradients are determined.

3. Stress Indices Usage N/A
a. Proper B, C, and K indices have been specified for all

componer.ts and incorporated into the analysis
Refer to NB-3683, applicable Bonney Forge Weldolet; -

and Sockolet publications.
b. Proper type of component welded joint (girth butt weld

or longitudinal butt weld) has been specified when<

selecting stress indices.
Refer to GAI Dwg. No. D-301-601.-

c. Hand calculations of stress indices
Check for correctness and proper code or source-

reference. Refer to Table NB3638.2-1 and Bonney
Forge publications.

:

!
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Independent Design

L41 n M Review Checklist
18111111111|||1111111111111||| p

SRV

Coviewer ' [{th * d- Checklist No. PI-01

M & Date pt,fj |g)
Setlefactory

item Yes No Comments

.4 Material Properties /Allowabla Stress Usage N/A
a. E (cold modulus of elasticity)
b. E (hot modulus of elasticity)
c. p (Poisson's Ratio)
d. a (coefficient of thermal expansion)

S, (design allowable stress intensity)e.
f. m, n (material parameters for NB-3228.3)

Refer to GAI Project Design Specifications 22AS454-

(MSRV and MSD) and 22A6547 (HPCS), 83102-DC-1
Section 4.7.4, and Appendix I of the code.

5. ASME Code Class Acceptability N/A
a. Proper load cases have been fomed and load cases have -

been combined in the proper equations,
b. Type of analysis is properly described (i.e., ASME

Class 1 standard or simplified elastic-plastic).
c. Cumulative usage factor

Check to assure that the factor does not exceed 1.0-

; (0.1 for no-break regions),
i

i

.

P

i
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M Independent Design

.

ML&'M Review Checklist
||||||111H|||||||||||||||||||

PIPE STRFSS

. HPrS

)Qg Q [ hj .Ceviewer Checklist No. PI-02_

I V Q Date|$-| -$$
' '

S atisf actory

item Yes No Comments

1. System Boundaries
a. Check that all required branch lines are included. X

b. Check that, if system starts at a branch attachment X

point, that attachment point is justified as an anchor.
Refer to P& ids and Criteria for Decoupling,-

83102-DC-1 Sect. 4.3.3.

2. Piping Classification X

Check for consistency with P& ids (GAI Dwg. Nos.-

D-320-605 and D-320-701) for nuclear classification ,

and GAI Dwg. Nos. D-304-025 (MSRV), D-304-501 (MSD)
and D-304-703 (HPCS) for seismic classification.

,

3 Design & Maximum Pressure X

Check for consistency with GAI Project Design Specifi-'

-

cations DSP-E22-1-4549-00 (HPCS) and DSP-B21-1-4549-00
(MSRV and MSD).

4 Thermal Loading X

a. Maximum Temperature
- Check for consistency with GAI Project Design

Specifications DSP-E22-1-4549-00 (HPCS) and
,

DSP-B21-1-4549-00 (MSRV and MSD).4

|

Cleveland Electric Illuminating; 83102 Sheet 1 of 15
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O O O
N Independent Design
L4M' fd Review Checklist
lilllllllin.......m....;fil

HPCS

checkilet No. PI-02ceviewer gp pg
( Date |2- | - 8'h

Setlefactory

| Item Yes No Commente

b. Operational Modes X

Refer to GAI Project Design Specifications-

DSP-E22-1-4549-00 (HPCS) and DSP-B21-1-4549-00
(MSRV and MSD) P& IDS and GE Document Nos. as
specified in 83102-DC-1, Section 4.6.2.

c. Equipment Nozzle Movements X The length of nozzle (25") should be
Refer to equipment drawings and check any hand included to calculate for TAM. AR- -

calculations, should be .621 in. (instead of .520.

in.) Impact from this difference is
within tolerance since the piping in
this area is very flexible and there is
a large margin of thermal stress and
RPV nozzle loads to the allowables,

d. Branch Attachment Point Movements (if applicable) N/A
Refer to thermal calculation computer output for-

run pipe, t
_

5 ARS Dynamic Loading
a. OBE Spectra X <

{ b. DBE Spectra X
' c. RV1 Spectra X

d. PS Spectra X

e. C0 Spectra X

f. AP Spectra X-

i Cleveland Electric Illuminating; 83102 Sheet 2 of 15
j Perry Nuclear Power Plant Piping Design Review
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O O O
Independent Design i

[M' fdL
*h Li Review Checklist

'

i

i littlillllllllllllllllllllilli
| PIPE STRESS

__ _

HPCS

GgQ * jC,, K.h % Checkilst No. PI-02Cowlewer
U ' 0 Date 82.-I-81

Satisfactory

item Yes No Comments

9 CHUG Spectra xCheck that the spectra at appropriate damping ;-

values for all pertinent buildings at the proper
elevations have been included in the enveloped

; spectra and that the proper interpolation technique
has been used (i.e., computer technique matches
spectra curves).

,

t

6. Tim History Dynamic Loading (SRV Discharge Piping) N/A
Check that the appropriate time history loads have-

been applied at the proper locations (i.e., at each
change in direction).

! 7. Seismic and Hydrodynamic Anchor Movements X

Check movements to assure that proper buildings have-

been considered. Refer to GAI Document
No. PY-STR-1121. If piping passes between buildings
or is connected to different structures, check

;
' movements for proper phase.

8. Jet Impingement Loading X See Observation PI-00-04.
Item Ic of Table 7 in Specifica-Check that loads are properly computed and input to e-

the piping analysis. Check that proper directions are tion, Leeak LPB2LL. The total
considered. Refer to GAI Drawing List PY-DIDR-030 and computed load is 6902.5 lbs. The

! Cleveland Electric Illuminating; 83102 Sheet 3 of 15
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i Independent Design

-

'

Al% fi Review Checklist
lifillitllillllllllllllllllll!

. PIPF STRFSK

> Hprt

CC*** ' C. M. ChY/[6 M-*-;, Checklist No. PI-02'

' -

o. . i1- f - 83'' '

Satisfactory

item Yes No Comments

'GAI Specifications DSP-821-1-4549-00, Rev. 1, and total load specified in the design
DSP-E22-1-4549-00, Rev. 1. Specification is 7488 lbs.

e Item 6c of Table 7, Break
LIB 3CLL. M at node 22 should be
-3412.5ftfbsinsteadof-20,478
ft-lbs (Numerical error). This is
on the conservative side.
At node 22, calculation error gave*

an input My = -40. 957 f t -l bs
instead of the correct value of
-6.825 ft-lbs (very

conservative). (Note: static case<~

JET 6S has similar error.)

9. Impact and Drag Loading N/A
a. Pool Swell
b. Weir Swell

i c. SRV
Check that loads are properly computed and input to-

the piping analysis. Refer to 83102-DC-1,
Section 4.8.11.

10. Section Properties .

'

a. Pipe OD X

~ b. Pipe Wall Thickness X

'' Cleveland. Electric Illuminating; 83102 Sheet 4 of 15Perry Nuclear Power Plant Piping Design Review
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Independent Design
-

- Review Checklist
,

[4 Oh' d
'

|'

111111111111448111111111111|||

. , ,

'

|
7' ' ; /,' PIPF STRFSS <

, .. ,
' '

HP(M

Reviewer [[ 4 (. Checklist No. PI-02,7,.

-' # # Date f$4p
'

Setlefactory

item Yes No Commente

c. Insulation' Thickness and Weight
- X Insulation weight was assumed; actual

weight 57, greater and should not affect-

, calculation. Assumption was noted in-

project pipe stress manual but not in
j
'

. design input.
d. Weight of Contents X <

Refer to GE Design Specifications 22AS454 (MSRV and-

MSD) and 22A6547 (HPCS).
,

_

11. Material Prcperties
a. Sc 'X
b. Sh X

-

c. Ec (Thermal Analysis) X

d. E X

h (coefficient of thermal expansion) c
X _; e. a

f. Poisson's ratio X-

3
- Refer to GE Design Specifications 22A5454 (MSRV and

MSD) and 22A6547 (HPCS), ASME B&PV, Sec. III,
Appendix I and 83102-DC-1, Sec. 4.7.4.

;

:

,

;
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'

independent Design
4Mi J Review Checklist

lilllllliiiiiiiiiilisiliiillll p

HPCS

p. j / /'- g Checklist No. PI-02Ceviewer -

.N 0 f Date (& g [g}"'

Satisfactory

item Yos No Comments

12. . Geometry
a. Diagnostic Messages X

b. Element Data Table X Minor discrepancy in location of addi-
Check lengths, pipe properties, material proper- tional node points. These locations-

ties, code specification, bend radii and angles, were not needed and could have been
assigned randomly with no effect,

c. Node Data Table X

Check for consistency with input and isometric.-

Check for nodes between supports in same direction.-

13 Restraints
a. Location, type, and orientation X

, - Check for agreement with isometric,
b. Sti f fness X

Refer to 83102-DC-2 Exhibit 4.4-1,-

14. Valves
a. Location X

Check for agreement with isometric,-

b. Modeling X See Observation PI-00-02(c).
Refer to valve drawing and 83102-DC-1 Sect. 4.7.6.-

.

4
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Independent Design t

Review ChecklistdL t i
1111114661111111111111111|||||

PIPE STRESS

ai _ _ HPCS

R; viewer Qh Q / [[ [ Checklist No. PI-02
I | Date

'

|R|| }Q&
Satisfactory

item Yes No Comments

15. Fittings
a. Location and type X

Refer to PalD and isometric.-

b. SIF. N/A
Refer to ASME B&PV Sect. III, subsections NB-3680,-

NC-3670, and ND-3670 and computer input.

16. Weldolets
a. Location X

Refer to isometric,4 -

b. SIF N/A
Refer to apprcpriate Bonney Forge publications.-

i

17. Nozzle Flexibility X

Refer to equipment drawings (e.g., check that nozzles-

on thin shells have not been input as being cigid).

18. Penetrations & Sleeves
i a. Modeling X Flued head modeled as rigid,

Refer to penetration details.i -

! b. SIF N/A - Class 1.
- Check details to determine proper SIF.

c. Pipe Deflections N/A
Check that deflections do not cause interference.-

|
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L41 i'Id Review Checklist
im;;............;;;;;;;;;iti

p

HPCS

ggqOW/gg h Checkilst No. pl.02teviewer
U f oate G.- f -83'

|
Satisfactory

item Yes No Comments

19. Mass Point Spacing X Node spacing adequate to 150 Hz.
Check for adequacy to 33 Hz for seismic analysis and-

60 Hz for hydrodynamic analysis.

20. Cut-off Frequency /No. of Modes
a. Seismic X

To 33 Hz-

b. Hydrodynamic X

- To 60 Hz or greater depending upon the individual
response spectra'

21. Damping
a. OBE X

b. DBE X

c. RV1 X
,

d. RV2 (SRV discharge only) Xt

e. VCL X

f. C0 X
'

g. AP X

h. CHUG X

Refer to 83102-DC-1, Section 4.8.5.'
-

! 22. Modal Combination X

|
- Refer to NRC Regulatory Guide 1.92.

;
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O O O
independent Design,

L4Oh' o Review Checklist
liftllilillillllllllilllllllli

PIPE STWESS4

. HPCS

Ceviewer Qhp( checkslet No. PI-02

(1[ f [83V Date

Satisfactory

item Yes No Comments

23. Gravity Output
a. Displacements X

Less than 0.1"-

b. Stresses N/A - Class 1
. Satisfy code eqns,

c. Loads X

Downward Direction

24. Thermal Output
a. Displacements X

- Less than 3" or consistent with temperature, piping
layout and restraint configuration

b. Stresses N/A - Class 1
Satisfy code egns.-

c. Loads X,

- Consistent with temperature, piping layout and
restraint configuration

25. Dynamic Analysis Output
i a. Displacements X

Less than 1" or consistent with spectra, mass-

distribution, mode shapes, piping layout and
,

restraint configuration

b. Stresses N/A - Class 1
' Satisfy code eqns.-

Cleveland Electric Illuminating; 83102 Sheet 9 of 15
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Independent Design1

t.4 L Review Checklistt i
181|ll8111111|||11111|||l:1111

PIPE STRESS

HPCS

M Q_ - Q Checklist No. PI-02Reviewer

Q Date
'

k /[$3
S atisfactory

item Yes No Comments

C. Loads X
Consistent with spectra, mass distribution, mode-

shapes, piping layout and restraint configuration
d. Mass Participation X

Refer to 83102-DC-1, Sect. 4.8.5(f).-

26 Anchor Movement (Seismic and Hydrodynamic) Output

|.-
a. Displacements X

- Consistent with input movements, piping layout, and
restraint configuration

b. Stresses N/A - Class 1
Satisfy code egns..

-

' c. Loads X

- Consistent with input movements, piping layout, and
restraint configuration

t

'
27 Jet ' Impingement, Impact and Drag Output

a. Displacements X

Less than 1" or consistent with input loadings,-

piping layout and restraint configuration
b. Stress N/A - Class 1

Satisfy Code egns.-

| c. Loads X
| - Consistent with input loadings, piping layout
,

and restraint configuration

Cleveland Electric Illuminating; 83102 Sheet 10 of 15Perry Nuclear Power Plant Piping Design Review
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N Independent Design

L4 D h'fd Review Checklist
i !!!1111111|||111|||18|||l||111

PIPE STRESS

HPCS

gh h 2 /ggQQ//g h checklist No. PI-02ceviewer

12/I(63U O - ' '' 'J osse

Satisfactory

Item Yes No Comments

28. Load Combination X

Consistent with 83102-DC-1 Sect. 4.4-

29. Equipment Nozzle Loads X To be verified by GAI later (RPV
Refer to equipment drawings nozzle).-

30 Valve Acceleration X To be verified by GAI later.

Refer to 83102-DC-1 Sect. 4.8.5(e) and-

Valve Drawings
.

31. Flanges N/A,

Refer to NB-3647-

32. Welded Attachments N/A
Check for consideration et local stresses-

at lugs and stanchions.
- Refer to WRC Bulletins 107 and 198

33. Functional Capability X

Refer to 83102-DC-1 Sect 4.5.3.-

|

|
,

| Cleveland Electric Illumir.ating; 03102 Sheet 11 of 15
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Independent Design

ti i n M Review Checklist
lillllilllllllllillillillillli

PIPE STRESS

HPCS

Q\(y3. ' Q- cevieww Checkilet No. PI-02

G G Date IR|||Q
S allef actory

item Yes No Commente

ADDITIONAL ITEMS FOR CLASS 1 PIPING

1. Load Case Evaluation
Refer to pressure / temperature histogram' -

(see GE documents referenced in 83102-DC-1,
Section 4.6.2).

a. All cases in the pressure / temperature histogram X There are only two events during which
have been considered. there is flow in the HPCS and for which

significant thermal transient effects

would be expected. The analyst con-
sidered all events. This has little
impact on the design (slightly conser-

: vative); only 8 of the 27 transient
analyses were required. (Veri fier
comments on conservatism of certain

. analysis techniques but then requires a
'

change to correct these unnecessary
load cases.)

b. Proper number of operational cycles for all X

events including hydrotest
c. Proper definition of both pressure, X See Observation PI-02-01.

temperature and flow for all eventsi '

d. Clear definition of the time span and event time X
function (ramp, step, or other) for loadings

,

,

4
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p Independent Design,

b M'in Review Checklist
lilll;illllllllllilllllllllill

PIPE STRESS

HPCS,

Ceviewer ), __L Checkilet No. PI-02
it,|| |QQ| Q Date

Satisfactory

item Yes No Commente
,

2. Thermal Transient Evaluation
a. All discontinuities, whether structural -(i.e., X There is no documentation in the report

thickness change) or material (i.e., stainless to defining the section properties for:i

carbon) have been evaluated for |a 'a - "b*b|. 1) Reactor nozzle,
a,

2) Sweepolet,
3) Valves,
4) Penetration.

Rockwell Drawing D82-24401-18, Rev. C
(Valve F005) specifies a minimum wall
of 0.87 inches (with much thicker sec-
tions at inlet ends); 0.86 inches was
used. Valve F036 is much thicker
(2.093 inches) and is subject to more
severe transients.3

See Observation PI-00-03(d).
b. Computer analyses or hand calculations for calculating X Some thermal gradients were not

thermal gradients have been referenced and checked. considered.
, c. Time steps during ramps are sufficient to ensure that X This time steps are too large for the

the maximum gradients are determined, up ramp of event 20A at nodes 24-27.
> Only the beginning and end points are

specified. An additional point on the

|.
ramp would give further assurance that
the maximum temperature differences
were considered.

1

Cleveland Electric Illuminating; 83102 Sheet 13 of 15
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Independent Design
L41 n fi Review Checklist
litilllitilllllfillililllilill

PIPE STRESS

HPCS

M' ,A
- Checkilet No. PI-02Ceviewer

U a ~

o.c q/i /m.

Setlefactory'

item Yes No Commente

3. Stress Indices Usage
a. . Proper B, C, and K indices have been specified for all X Ovality for elbows was assumed to be 0

components and incorporated into the analysis See Observation PI-00-03(e).
,

! Refer to NB-3683, applicable Bonney Forge Weldolet-

and Sockolet publications.
b. Proper type of component welded joint (girth butt weld X

or longitudinal butt weld) has been specified when
selecting stress indices.

Refer to GAI Dwg. No. D-301-601.-

c. Hand calculations of stress indices X

Check for correctness and proper code or source-

reference. Refer to Table NB3638.2-1 and Bonney
Forge publications.

,

4 Material Properties / Allowable Stress Usage
a. E (cold modulus of elasticity) X

b. E (hot modulus of elasticity) X

c. p (Poisson's Ratio) X |
d. a (coefficient of thermal expansion) X |

e. S, (design allowable stress intensity) X |
f. m, n (material parameters for NB-3228.3) X '

Refer to GAI Project Design Specifications 22A5454-

i (MSRV and MSD) and 22A6547 (HPCS), 83102-DC-1
Section 4.7.4, and Appendix I of the code.'

!
;

l Cleveland Electric Illuminating; 83102 Sheet 14 of 15
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RgBul5E Independent Design
[41C Td Review Checklist
illlllllilllilllllllllllllllfl

PIPE STRESS

HPCS

Q4y checklist No. PI-02Ceviewer

N U Date (fj|g3'

S atisf actory

item Yes No Comments

( 5. ASME Code Class Acceptability
a. Proper load cases have been formed and load cases have X

been combined in the proper equations.
b. Type of analysis is properly described (i.e., ASME X

Class 1 standard or simplified elastic-plastic).
c. Cumulative usage factor X Already noted in calculation and

Check to assure that the factor does not exceed 1.0 Class 1 stress report,
,

-

i' (0.1 for no-break regions).

i

-
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Independent Design j
[.4 Oh 6 Review Checklist

'

lifilllllllllllllllilllllllid
PIPE STRESS

MSD,

Ceviewer Q( [Yg4 Checkilst No. PI-03j
0' U Date 12 | _g3

Satisfactory

item Yes No Comments

1. System Boundaries
a. Check that all required branch lines are included. X

b. Check that, if system starts at a branch attachment X

point, that attachment point is justified as an anchor.
Refer to P& ids and Criteria for Decoupling,-

83102-DC-1 Sect. 4.3.3.
.

2. Piping Classification X>

Check for consistency with P& ids (GAI Dwg. Nos.-

D-320-605 and D-320-701) for nuclear classification
and GAI Dwg. Nos. D-304-025 (MSRV), D-304-501 (MSD)
and D-304-703 (HPCS) for seismic classification.

3 Design & Maximum Pressure 1

Check for consistency with GAI Project Design Specifi--

cations DSP-E22-1-4549-00 (HPCS) and DSP-B21-1-4549-00
'

i (MSRV and MSD).

4. Thermal Loading
a. Maximum Temperature X

- Check for consistency with GAI Project Design
Specifications DSP-E22-1-4549-00 (HPCS) and
DSP-B21-1-4549-00 (MSRV and MSD).

:

Cleveland Electric Illuminating; 83102 Sheet 1 of 15
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BRl5:aEi! Independent Design
L4 Di'fd Review Checklist
lifilllll!!!lililllilllliti!!!

PIPE STRESS

MSD

/gg Checkilet No. PI-03Rowlewer

O Date 12 - / - O
S atisf a ctory

item Yes No Comments
_ _ .

Xb. Operational Modes
Refer to GAI Project Design Specifications

.

-

DSP-E22-1-4549-00 (HPCS) and DSP-B21-1-4549-00
(MSRV and MSD) P& IDS and GE Document Nos. as
specified in 83102-DC-1, Section 4.6.2.

c. Equipment Nozzle Movements X Movements of drywell and thermal
Refer to equipment drawings and check any hand expansion of guard pipe should be-

calculations, considered at anchor with shield-
wall (N.P.1).
See Observation PI-00-02(d).

d. Branch Attachment ' Point Movements (if applicable) X

Refer to thermal calculation computer output for-

run pipe.

5. ARS Dynamic Loading * Response spectra enveloped for Zone
a. OBE Spectra X 3 should go to elevation of
b. DBE Spectra X structure to which the supports are

c. RV1 Spectra X attached. No significant impact.
Enveloping spectra does not included. PS Spectra X e

e. C0 Spectra X (as stated):
f. AP Spectra X - SSE Zone 3 DW 622
g. CHUG Spectra X - SRV Zone 3 BS 629.52

Tangential curves (Hydrodynamic)- Check that the spectra at appropriate damping *

values for all pertinent buildings at the proper are not considered for enveloping
elevations have been included in the enveloped and it is assumed that the radial

Cleveland Electric Illuminating; 83102 Sheet 2 of 15
Perry Nuclear Power Plant Piping Design Review
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E5p!ME Independent Design

'
. Md|fd Review Checklist

tilillfilllilllll!U!!llilllli
PIPE STRESS

'

MSD

C viewer yg@{ Checklist No. pI-03

G Dat* 12 - 1 - 8 3
Satisfactory

' Yes No Commentsitem

spectra and that the proper interpolation technique curves governs. This is not true |

has been used (i.e., computer technique matches for SRV-BS 629.52'. No significant |

spectra curves), impact. |

h. Rigid Respcnse loading X AP rigid response acceleration and
response spectra ZPA are taken at 60
Hz. (This does not follow project
precedures.) Conservative.

6. Time History Dynamic Loading (SRV Discharge Piping) N/A
- Check that the appropriate time history loads have

been applied at the proper locations (i.e., at each
change in direction),

7. Seismic and Hydrodynamic Anchor Movements X e The differential movements between |

- Check movements to assure that proper buildings have drywell and bioshield wall should |
been considered. Refer to GAI Document be considered for OBE, SRV, load- )
No. PY-STR-1121. If piping passes between buildings cases for all X, Y, Z directions,
or is connected to different structures, : heck e There is no documentation to |

movements for proper phase. indicate that the movement of the
main steam during turbine trip has
been considered.
See Observation PI-00-03(f).

Cleveland Electric Illuminating; 83102 Sheet 3 of 15
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g Independent Design
L4 LN M Review Checklist'

lillllllllllllllilllilllllllli
PIPE STRESS

, MSD

C M. hdqhp/ pggg,pO Checklist No. PI-03Cevieww

Q. | - Q# 0 Date

Satisfactory

item Yee No Commente

8 Jet Impingement Loading N/A
Check that loads are properly computed and input to-

the piping analysis. Check that proper directions are
considered. Refer to GAI Drawing List PV ''1DR-030 and
GAI Specifications DSP-B21-1-4549-00, Rev. 1, and
DSP-E22-1-4549-00, Rev. 1.

9. Impact and Drag Lcading N/A
a. Pool Swell,

b. Weir Swell
c. SRV

Check that loads are properly computed and input to-

the piping analysis. Refer to 83102-DC-1,
Section 4.8.11,

10. Section Properties
a. Pipe 00 X

b. Pipe Wall Thickness X

i c. Insulation Thickness and Weight X Insulation weight input is less than
the actual weight, but the deviation is
about 6% from the total pipe weight.

'
i

e
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Independent Design
Review Checklist

1911111111111111|||||1111!I!l|

PIPE STRESS

MSD

O.k (d %C '* * *' Checklist No. PI-03
U

Date Q[ .

Satisfactory

item Yes No Commante

d. Weight of Contents X See Observation PI-00-02(d).
Refer to GE Design Specifications 22A5454 (MSRV and Tributary weight from restraints tends-

MSD) and 22A6547 (HPCS). to be slightly less than the correct
weight. OK.

11. Material Properties
a. Sc N/A
b. .Sh N/A
c. Ec (Thermal Analysis) X

d. E X E was used in frequency analysis.h c
Incorrect g was used for 2" egbows(27.9 x 10 psi 'is. 29.9 x 10 psi).
No significant impact.

(coefficient of thermal expansion) X = is taken at 550 F, whereas actuale. a
temperature is 575 F. Difference is
small,

f. Poisson's ratio X
i - Refer to GE Design Specifications 22AE454 (MSRV and

MSD) and 22A6547 (HPCS), ASME B&PV, Sec. III,
Appendix I and 83102-DC-1, Sec. 4.7.4.

,

i

_
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Independent Design

[.4 L n f Review Checklisti

i||111||11111111|||1111111:111
PIPE STRESS

i

MSD

C* viewer C. .M. gg, checkilst No. PI-03
0 Date |1. ) ,_Q

Satisfactory

item Yes No Comments

12. Geometry
a. Diagnostic Messages X

b. Element Data Table X

Check lengths, pipe properties, material proper--

ties, code specification, bend radii and angles.
c. Node Data Table X'

Check for consistency with input and isometric.-

- Check for nodes between supports in same direction.

13. Restraints
! a. Location, type, and orientation X H014R - horizontal deviation of 3-1/2"

Check for agreeirent with iso'aatric. (0K)i-

H017R - vertical deviation of 2.04'
See Observation PS-00-01(m).
H007R - vertical deviation of 1-1/2"
(0K)
Valve Support H132R is modeled at CG.
Actual location is 5" above this. No
significant impact on stress or
support,

b. Stiffness X

Refer to 83102-DC-2 Exhibit 4.4-1.-

!

Cleveland Electric Illuminating; 83102 Sheet 6 of 15
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N Independent Design
L4 Li fu Review Checklist
111111111111111111111111111|||

PIPE STRESS

MSD

Ceviewer d(k. ' ,w Checkilet No. pl.03

V V Date gg[ g [g3
S etlef actory

item Yes No Commente

14. Valves
! a. Location X

Check for agreement with isometric.-

b. Modeling X Weight / length is input for valve
Refer to valve drawing and 83102-DC-1 Sect. 4.7.6 elements. This results in minor added-

lumped weights.;

15. Fittings
a. Location and type X

,
- Refer to P&ID and isometric,

b. SIF N/A - Class 1
Refer to ASME B&PV Sect. III, subsections NB-3680,-

NC-3670, and ND-3670 and computer input.

16 Weldolets N/A.

a. Location
Refer to isometric.-

;

b. SIF,

- Refer to appropriate Bonney Forge publications.

;

! 17. Nozzle Flexibility N/A
Refer to equipment drawings (e.g., check that nozzles-

1

{ on thin shells have not been input as being rigid),

i

j

| Cleveland Electric Illuminating; 83102 Sheet 7 of 15
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Independent Design

M L n rJ Review Checklist
It!I11111!!I1111111111|||11111

PIPE STRFSS

MSD-

;

Q % Qgy /Q Q CheckHet No. PI-03Cowlewer
i

0' V U o te ; q _ i -.O
Satisfactory

item Yes No Commente

18. Penetrations & Sleeves
a. Modeling X

- Refer to penetration details,
b. SIF N/A - Class 1

Check details to determine proper SIF.-
;
'

c. Pipe Deflections X
,

Check that deflections do not cause interference.-

,

19. Mass Point Spacing X One member (87) exceeds the spacing
Check for adequacy to 33 Hz for seismic analysis and requirements for 60 Hz. The effect-

60 Hz for hydrodynamic analysis. will be very localized.

i 20. Cut-off Frequency /No. of Modes
a. Seismic X7

- To 33 Hz
b. Hydrodynamic X

To 60 Hz or greater depending upon the individual-

response spectra

!
4

i
i

i
i

I

:
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p Independent Design
d itilfd Review Checklist
lillllllllir.Illitilllit!Illil

PIPE STRESS
~

MSD

Qgd_' _ / [fp g _ j
Checklist No. p}.03' Ceviewer

(kf [gg
_

'' (./ DateV O
i

Satisfactory

item Yes No Comments
.

21. Damping
a. OBE X

b. DBE- X

c. RV1 Xi

d. RV2 (SRt discharge only) X'

e. VCL X

f. C0 X

g. AP X

h. CHUG X

Refer to 83102-DC-1, Section 4.8.5.-

t

22. Modal Combinatinn X
| Refer to NRC Regulatory Guide 1.92,| -

1

4

5 23. Gravity Output
; a, Displacements X Maximum gravity displacement is

Less than 0.1" .1287" > .1" at node point H57
; -

i (vertical) and .2108" at H59,
4 (horizontal). OK.

| b. Stresses N/A - Class 1
Satisfy code egns.

|!
-

c. Loads X

4 - Downward Direction

.

Cleveland Electric Illuminating; 83102 Sheet 9 of 15
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g independent Design
L4'Li id Review Checklist
111111111!I1111'!!!|i111111||| ,,

PIPF STDFRS

utn

CheckIlst No. PI-03Rowlewer ;_ _4--
g& g }QDate

S atisfactory
'

item Yes No Comments

i
24 Thermal Output X

a. Displacements
- Less than 3" or consistent with temperature, piping

layout and restraint configuration'

b. Stresses N/A - Class 1
Satisfy code egns.-

c. Loads X

Corisistent with temperature, piping layout and-

restraint configuration

25. Dynamic Analysis Output
a. Displacements X

Less than 1" or consistent with spectra, mass-

; distribution, mode shapes, piping layout and
restraint configuration

,

' b. Stresses N/f - Class 1
Satisfy code eqns,-

c. Loads X

Consistent with spectra, mass distribution, mode| -

] shapes, piping layout and restraint configuration
d. Mass Participation X

; - Refer to 83102-DC-1, Sect. 4.8.5(f).

i
j

l

I
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Independent Design
. [W4 LC TJ Review Checklist-

,

- Illilillillllilll!!illililllii
' PTPF KTRFeX

_

_

Msn

[k' _ A Checkilat No. PI-03m Reviewer
- Q d Date (1 g k

Satisfactory

item Yes No Ccmments

26. Anchor Movement (Seismic and Hydrodynamic) Output
a. Displacements X

Consistent with input movements, piping layout, and-

_
restraint configuration

b. Stresses N/A - Class 1'

Satisfy code egns,-

c. Loads X

- Consistent with input movements, piping layout, and
restraint configuration

-

27. Jet Impingement, Impact and Drag Output
a. Displacements X

Less than 1" or consistent with input loadings,-

| piping layout and restraint configuration
_

b. Stress N/A - Class 1
Satisfy Code egns.-

c. Loads X
- - Consistent with input loadings, piping layout

and restraint configuration

: 28. Load Combination X

Consistent with 83102-DC-1 Sect. 4.4-

|
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M Independent Design.
L4Li'Id Review C'necklist
19111111111111111|||!!!!!I1I!!

PIPF KTRFRS

MRn _

flewlewer G|j g g p{. / [ Checklist No. PI-03

( fI ' Date Q. | ,,. fg
S allef actory

item Yes No Comments

29. IEquipment Nozzle Loads N/A. Loads at penetration P-H23 will
Refer to equipment drawings be qualified later. (Page 12.1 of-

IN22G01C).

30 Valve Acceleration X Valve accelerations exceed 3 g's for
- Refer to 83102-DC-1 Sect. 4.8.5(e) and horizontal direction. However, request

Valve Drawings to vendor for qualification is
documented.

,

,

31. Flanges N/A
Refer to NB-3647-

32. Welded Attachments N/A
! Check for consideration of local stresses-

'

at lugs and stanchions.
Refer to WRC Eulletins 107 and 198.-

2

j 33. Functional Capability N/A
- Refer to 83102-DC-1 Sect. 4.5.3.

!

i

J
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1 zummerm Independent Design

Mej TJ Review Checklist
lifililllillilll!!Ill!!!Illill p

MSD
'

Reviewer hh* - Checkilst No. PI-03
' Dat* M/ / /g%V G

S atisf actory

_ ltem Yes No Comments
.

A0DITIONAL ITEMS FOR CLASS 1 PIPING
~

1. Load Case Evaluation
Refe.- to pressure / temperature histogram-

(see GE documents referenced in 83102-DC-1,
Section 4.6.2).

5 a. All cases in the pressure / temperature histogram X Pressure pulse to 1150 psi was not
have been considered, considered for scram transients events

10 and 11 (load steps 3 and 4). Not
significant. Others noted by verifier.

b. Proper number of operational cycles for all X Events 10 and 11 require 180 cycles.:

i events including hydrotest Cycles input for downward transient =
Load: (50-8) + (69-8) + (180-111) = 172

- Set: (2) (7) (8)
__

Not significant.
e

c. Proper definition of both pressure, X Event 20 (Load step 1) should consider
temperature and flow for all events P = 1335 psi. 1180 psi was used.

- Pressure stress increase is not
significant.

,

d. Clear definition of the time span and event time X

function (ramp, step, or other) for loadings
..

_

.a

-
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Independent Design

A (w fi Review Checklist
limleittitillittfmlitillli

PIPE STRESS

MSD

gg ,] Checkilst No. pl-03Reviewer

p.} t |$3'G (-
' Date

Satisfactory

item Yes I No Commente

2. Thermal Transient Evaluation (Based on P256, Rev. 0)
a. All discontinuities, whether structural (i .e., X The following discontinuities were not

thickness change) or material (i.e., stainless to considered:
carbon) have been evaluated for |a,T, b'b|.

- c upling to 2" pipe-a

3"x3"x2" tee to 3" and 2" pipes-

3" pipe to 3" valve-

3" pipe to flued head-

See Observation PI-03-01.
Fatigue evaluation for tee intersection
used T -T f r 3" to 2" pipe. Nota b
significant.

b. Computer analyses or hand calculations for calculating X a and k are not evaluated at T
thermal gradients have been referenced and checked. Results are slightly conservatNO

c. Time steps during ramps are sufficient to ensure that X Events 15,16, and 17 - flow rate

the maximum gradients are determined, used was 6670 lbm/hr instead of 310 1

lbm/hr - Results in conservative film
coefficient.

3. Stress Indices Usage
a. Proper B, C, and K indices have been specified for all X Tapered transition joint not

components and incorporated into the analysis considered at ends of tees.
Refer to NB-3683, applicable Bonney Forge Weldolet OK based upon Ladish detail drawing.-

and Sockolet publications.
! b. Proper type of component welded joint (girth butt weld X

. or longitudinal butt weld) has been specified when
i selecting stres ind.ces.

| Refer to GAI uwg. No. D-301-601.-

|

| Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 14 of 15
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Independent Design

M La.fd Review Checklist
'

111118111111111111111111111111

PIPE STRESS :

MSD

Rev6 ewer M[ _ ['A' Checkilet No. PI-03

(f Q Date f / /g
Sallefactory

item Yes No Commente
-

c. Hand calculations of stress indices N/A
Check for correctness and proper code or source-

reference. Refer to Table NB3638.2-1 and Bonney
Forge publications.

4 Material Properties / Allowable Stress Usage
a. Ec (cold modulus of elasticity) X

(hot modulus of elasticity) Xb. E

H(Poisson's Ratio) Xc. p

d. a (coefficient of thermal expansion) X

e. S, (design allowable stress intensity) X

f. m, n (material parameters for NB-3228.3) X

Refer to CAI Project Design Specifications 22A5454-

(MSRV and MSD) and 22A6547 (HPCS), 83102-DC-1
Section 4.7.4, and Appendix I of the ccde.

5 ASE Coda Class Acceptability
a. Proper load cases have been formed and load cases have X

been combined in the proper equations.
b. Type of analysis is properly described (i.e., ASME X

Class 1 standard or simplified elastic-plastic).
c. Cumulative usage factor X Already noted in calculation and

Check to assure that the factor does not exceed 1.0 Class 1 Stress Report.-

(0.1 for r.0-break regions).

Cleveland Electric Illuminating; 83102 Sheet 15 of 15
Perry Nuclear Power Plant Piping Design Review
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Independent Design

d L% i Review Checklist
lilllllllMININiillHiltliff

FLUED EAD HPCS Type Z

PRB-3052
_

, _,7

PI -04[ M, M //a. ( . mnicniello checklist No.,,,%

/
-

t --
-

o.t. ,2J/3/g)
' '#

Sallefactory

Item Yes No Commente

1. Geometry input
a. Computer geometry (wall thicknesses, lengths of X

piping) matches that shown in specification
PY-NTC/GAI-032.

b. Material properties (both thermal and structural) X

agree with those from the Code of Record
(1974 + W'75 addenda).

c. Sufficient detail in regions of high stress X Fillets are very generous so SCF's
concentration to define peak stresses. would be small.

2. Thermal Analysis
a. Appropriate film coefficients are used. X

b. All significant transients are considered. X

c. The time step is small enough to preclude instability X

in the solution.

3. Stress Analysis
a. All piping loads are considered (per Project Design X

Specificatton PY-NTC/GAI-032).
i b. Drywell internal pressure is considered (per section X

7.0 of the specification),
c. The pressure "end cap" loads are considered. X

!

,

Cleveland Electric Illuminating; 83102 Sheet 1 of 3
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W Independent Design
L4L4.'fd Review Checklist
lililllllllillllillillllHilli

FLUED KAD HPrS Tvne 7

PRB-3052
c.,s..., .J. C. Minichiello ('gf g jf[g Checklist No. PI-04

/ (' '
' "

Date fyp
Sallefactory

item Yes No Commente
'

4 Code Compliance
a. The proper load cases are combined for:'

1. General Primary Membrane (<S ) check Xm
2. General & Local. Primary Membrane + Primary Bending X

(<1.5 S ) check
3. Local P imary Membrane (<1.5 S ) check Xr m ,

b. 1. The appropriate loads are combined for each cyclic X

stress condition:
a) Primary + Secondary (<3S ) checkm

; b) Fatigue Analysis Nutech uses "the time point with the
highest thermal gradient" for tnermal
stresses. There is no proof that one
time point produces maximum thermal

; stresses at all points in the head. In
' fact, the time chosen is most probably

a peak stress maximum. Any linear--

| ization of the stresses (for secondary)'

{ will underestimate the secondary
: stress. This is less of a concern with

Nutech's method of analysis (no
'

linearization) than if the stresses,

^

will be linearized. It still is not
correct to choose only one point.-

,

: See General Note.
:
i

'

Cleveland Electric Illuminating; 83102 Sheet 2 of 3Perry Nuclear Power Plant Piping Design Review '
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W Independent Design.

B l*$2TJ Review Checklist
19111111111||||1111111||||||||

_[1 trn SFAD HPPR Tyno 7
PRB-3052

_ .

J. C. Minichiello @ { '~ f{ , j'[Jf/h Checkilet No. PI-04te,4 ewer

|~ "T Date g) h3
Satisfactor.y

item Yes No Commente

2. All appropriate cycles are considered. X

3. Stress concentration factors are applied in N/A
regions of coarse grid.

4, Usage factor <1.0 X

General Note: Gilbert will be redoing
,

the code compliance work. Cygnat

reviewed the G. A.I. method (Ref.
J " Classification of Finite Element
; Stresses According to ASME Section III

Stress Categories," W.C. Kroenke, ASME
paper PVP-17, 1974.) and finds it for

! the most part very detuiled and
appropriate. Cygna's cautions on this
method are detailed in a letter from T.
Wittig to J. Meyer dated 10/17/83

'

(83102-002).
:

!

.

.

!
t

!

i
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O O O
Independent Design

L*t t% Ti Review Checklist
111111111111111111111111111111 -

- PIPE SUPPORT MK-1821-H061

| noviewer S. Luo 5. h Checklist No. PS-01-H061

Date / 2/t 2./g3
S atisf actory

item Yes No Comments

1. Design Input Data:
~ Check that all data is used correctly. X e According to the location plan, the-

Refer to Calc. No. 1821G08(B), Rev. O. angle 0 (19*) does not match the cal-
! Refer to GAI Drawing No. 04-4549-S-322-605, Rev. B. culated value (40*) shown on drawing

10.1.,

e Drawing S-322-605, Sheet 061.1 and
061.2, Rev. B, location plan dimen-*

! sions are supposed to be revised
according to ECN 9152-44-1111, but
dimensions shown on drawings do not
match all of those shown in the ECN
(angle is 40.17* based on ECN

'

dimension).
See Observation-PS-00-01(a).

-
.

;

i 2. Design Assumptions & Design Methods: ,

- Check the acceptability of the original design. X e Temperature factor was not considered
Refer to Calc. No. 1821G08(B), Rev. O. in shear allowable calculation. How-'

, ever, this effect is minor since the

| actual stress was so low (pg.10.11
i

of H001 Calc. set).
'

i

i

i '

4

i Cleveland Electric Illuminating; 83102
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Independent Designj- 2

MM'Id Review Checklist
lilllllillistilllllegittilM

PIPE SUPPORT MK-1B21-H061

i

Re*N S. LUO h. [u) '

Checkflet No. PS-01-H061

Date y gjyyjg3
,

S atisf actory

item Yes No Commente

3. Loading Combinations: Individual load case data is not
Check for consistency with GAI Specifications. available for this system.-

a. Nuclear Boiler System DSP-B21-1-4549-00, Rev.1 X Combined loads from TPIPE Output Summary,

b. HPCS, DSP-E22-1-4549-00, Rev. 1 X were used as a basis for review..

! c. Cypna Criteria 83102-DC-2 X

1

i 4 Gap: N/A
'

a. Check for consistency with Cygna Criteria 83102-DC-2
Section 4.1.2.,

b. Does the gap accomodate thermal and dynamic move-
ments in non-restraint directions?

1
,

5. Restraints:
Check whether the design satisfies the piping analysis Xj -

applic,ation requirements.
,

-

'

6 Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

,

| Section 4.1.3

7. Hanger Rods:'

Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4
!
' Cleveland Electric Illuminating; 83102

P:rry Nuclear Power Plant Piping Design Review Sheet 2 of 4
|
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Independent Design[g .

4 Li ol Review Checklist
F11011111111N1111111111111

PIPE SUPPORT MK-1B21-H061

noviewer S. Luo 5, M checkilet No. PS-01-H061

Date / t/s2/ gb
S atisf actory

item Yes No Commente

8. Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section. 4.1.5.

9. Strut:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.6

10 Has the inertial load of the' support been included in the X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8.
b. Does anchor bolt design meet the requirement of

Cygr.a Criteria 83102-DC-2, Section 4.57

12. Support attachment / connection to supporting structural X

element: Has design calculation been provided for
support attachment / connection points?

3

;
.

!

|

i

Cleveland Electric Illuminating; 83102
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Independent Design==

lin' fil Review Checklist'

.

llimmtilmillit:ltmitti PIPE SUPPORT MK-1821-H061

now!. r S. Luo 6, h Checkflet No. PS-01-H061

Date /2/s2./ A
S atisf actory

item Yes No Commente

13. Design / Interface Requirements:
a. Stiffpess. Does the design meet the requirements of N/A. Stiffness calculation is not

Cygna Criteria 83102-DC-2, Section 4,1.17 required for Class 3 piping (GAI
practice).

b. Stiffness. Does the design meet the requirements of N/A
GAI Perry Project Pipe Support Design Instruction -

| Manual? .

c. Stresses. Does the design meet the requirements of X

Cygna Criteria 83102-00-2, Section 4.47

14 Inspect the following load cases, as applicable, for X Individual load case data is not
reasonableness (see Cygna Criteria 83102-DC-2, for available for this system.

defi tions): Combined loads from TPIPE Output Summary
pg were used as a basis for review.,

b. T 1 AP

c. SUS j. PS
d. OCC k. SRV

! e. OBE 1 CHUG

f. SSE m. C0

9 JI n. WEIR
o. FL

'

; 15. Design Output:
a. Does the design meet the functional requirements as X'

defined in the piping analysis?
b. Does the design reflect correctly all the physical X

arrangements shown on GAI drawing (s)?

I Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 4 of 4
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ymnument Independent Desicjn
M M'fd Review Checklist
lillllitilllllillllilllfilflil

PIPF 91PP(MIT MK 1R71 HfWi?
.

Cowlewer S. luo $ CheckHat No. PS-01-H062
c.' anm

Satisf actory

item Yes No Comments

1. Design Input Data:
Check that all data is used correctly. X * Hot and cold setting values calcu-'

-

Refer to Calc. No. 1B21G08(B), Rev. 0 (Sec. 1, lated in Section 1 (pg. 1.5) and
10 and 11). .

Section 10 (pg. 10.3) were incorrect
Refer to GAI Drawing No. 04-4549-S-322-605, Rev. E. (see DCC-07).

See Observation PS-00-07(a)-

Wrong eye nut allowable was usede
(pg. 1.5). However, the right allow-
able is still greater than the
applied load.
See Observation PS-00-05(a).'

* The maximum thermal displacement
instead of normal thermal displace-
ment was used in the cold setting
calculation (pg. 1.7 and 7.4),'

2. Design Assumptions & Design Methods:i

Check the acceptability of the original design. X; -

,

Refer to Calc. No. 1821G08(B), Rev. O.
I

i 3. Loading Combinations: Individual load case data is not
; - Check for consistency with GAI Specifications. available for this system.

j a. Nuclear Boiler System, DSP-821-1-4549-00, Rev. 1 X Combined loads from TPIPE Output Summary
'

b. HPCS, DSP-E22-1-4549-00, Rev. 1 X were used as a basis for review. .

j c. Cygna Criteria 83102-DC-2 X

i
;

; Cleveland Electric Illuminating; 83102 ,
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g Independent Design -

L41% fd - Review Checklist
1111161|||||111

PIPE SUPPORT MK-1821-H062

R * * *** S. Luo 6, g,, Checklist No. PS-01-H062

Date (2/pg/g y
Satletectory

item Yes No Comments
.

4. Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2..

b. Does the gap accommodate thermal and dynamic move-
ments in non-restraint directions?

.

5. Restraints:
Check whether the design satisfies the piping analysis X-

application requirements.

.'
6. Spring Supports:

Check consistency with Cygna Criteria 83102-DC-2, X Cold setting calculation was not-

Section 4.1.3. correct.
! See Observation PS-00-07(a).

!
'

7. Hanger Rods: c

Check ccnsistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4
,

.

Cleveland Electric Illuminating; 83102 |
*

Perry Nuclear Power Plant Piping Design Review Sheet 2 of 5
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Independent Design.

L4 L*h f Review Checklisti

mammmm
PIPE SUPPM T MK-1B21-H062*

h88H= S. Luo f, [m Checkflet No. PS-01-H062

Date/2./p27gy
Setlefactory

- Item Yes No Commente
_

8. Snubbers: +
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section. 4.1.~5.

'

9. Strut:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.6. v

10. Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

i

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8
! b. Does anchor bolt design meet the requirement of
; Cygna Criteria 83102-DC-2, Section 4.57
4

'

12. Support attachment / connection to supporting structural X4

| element: Has design calculation been provided for
support attachment / connection points?

!

! 8
-

.

Cleveland Electric Illuminating; 83102
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O O O
M Independent Design
L4 LN TJ Review Checklist
imilisemmtmmllem

PIPE SUPPORT MK-1821-H062

noviewer S. Luo f , d. Checkilet No. PS-01-H062

Date 13/ I 3/gs '

Setlefactory

| No CommenteItem Yes
.

13. Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of N/A. Stiffness calculation is not

Cygna Criteria 83102-DC-2, Section 4.1.17 required for spring support,
b. Stiffness. Does the design meet the requirements of N/A

GAI Perry Project Pipe Support Design Instruction
Manual?

c. Stresses. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.47
;
'

'

14 Inspect the following load cases, as applicable, for X Individual load case data is not ,

reasonableness (see Cygna Criteria 83102-DC-2, for available for this system.

definitions): Combined loads from TPIPE Output Suninary
a. W h. PR were used as a basis for review.

p

c. SUS j. PS
d. OCC k. SRV

e. OBE 1. CHUG

f. SSE m. C0
g. JI n. WEIR

o. FL

,

! !

Cleveland Electric Illuminating; 83102
,
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M Independent Design
M 1 ") .' T d Review Checklist.

|11111111111111111||||11||1111

PIPE SUPPORT MK-1821-H062
.

n .,i..~ S. Luo ifw Checkilet No. PS-01-H062

o=t* nt,>jas

Sallefactory

item Yes No Commtate .

15. Design Output:
.

'

a. Does the design meet the functional requirements as X

defined in the piping analysis?
b. Does the design reflect correctly all the physical X e Missing plate 1/2 x 10 x 10 on

arrangements shown on GAI drawing (s)? material call out table (pg.1.6).
10" x 10" x 1/2" base plate was
intended in the design but was not
properly specified in the drawing.
The 1/4" all around fillet weld to
(mbedment plate was not specified.-
See Observation PS-00-01(b).
Cold setting shown on drawing is not*

| calculated correctly.

See Observation PS-00-07(a).
* CL and HL shown on material call out

table were not correct.
See Observation PS-00-07(a).

!
;

.
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M Independent Design
MlC fd Review Checklist .

IMMMMuumtm
PIPE SUPPORT MK-1821-H063

Reviewer $, Luo f, h CheckIlst No. PS-01-H063

Date g2/,2/ p 3
S atisf actory

Iteen Yes No Conwnents

1. Design Input Data:
Check that all data is used correctly. X The calculation provided by verifier was,'

-

Pefer to Calc. No. 1821G08(B), Rev. O. not based on the current support con-
Refer to GAI Drawing No. 04-4549-S-322-605, Rev. D. figuration (pg. 1.8). Revision C of the

support drawing was used.
See Observation PS-00-01(c).

.

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X The design calculation and verification-

Refer to Calc. No. 1821G08(B), Rev. O. calculation (pgs.1.9 thru 1.15) are
based on Rev. C drawings. Additional

i calculations are required to check
member connections to embedment plates

,

and effects from changes due to ECN+

~

9627-44-12L1 (i.e., adding support
1G61-H033 to the frame).
See Observation PS-00-01(c).

j 3. Loading Combinations: Individual load case data is not
Check for consistency with GAI Specifications. available for this system.j -

a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev.1 X Combined loads from TPIPE Output Sumary'

b. HPCS, DSP-E22-1-4549-00, Rev. 1 X were used as a basis for review.
c. Cygna Criteria 83102-DC-2 X

Cleveland Electric Illuminating; 83102,

'

Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4 !
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Independent Design
d L%' h Review Checklist
usuuuuuuuuuuum

PIPE SUPPORT MK-1B21-H063

h S. Luo f. M CheckNet No. PS-01-H063

onto f >f, tj g 3

Setlefactory

tiene Yes No Comments

4. Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2.
b. Does the gap accommodate thermal and dynamic move-

ments in non-restraint directions?
,

5. Restraints: '

Check whether the design satisfies the piping analysis X !-

spplication requirements.

6. Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.3.
,

7. Hanger Rods: ;

Check consistency with Cygna Criteria 83102-DC-2, N/A i.-

Section 4.1.4 ;

!
:

8. Snubbers: |
Check consistency with Cygna Criteria 83132-DC-2, X Stroke set at midpoint. r

-

Section. 4.1.5. |
|
i

Cleveland Electric Illuminating; 83102
*
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Independent Design
d (A f Review Checklisti

summmmmmme
PIPE SHPPGRT MK 1821-H063

Nh S. t.uo 4M cweknet No. PS-01-H063

Date |2/,y e $

S e tlefectory
,

Itene Yee No Comamente

9. Strut:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.6.

10. Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2

Section 4.1.8.
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.5?

12. Support attachment / connection to supporting structural X Design calculation is not up to date.
element: Has design calculation been provided for (See conenent on Item 2 of this
support attachment / connection points? Checklist.)

13. Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of N/A. Stiffness calculation is not

Cygna Criteria 83102-DC-2, Section 4.1.17 required for Class 3 piping.
b. Stiffness. Does the design meet the requirements of N/A

GAI Perry Project Pipe Support Design Instruction
Manual ?

;

Cleveland Electric Illuminating; 83102
,
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M Independent Design
bn' f i Review Checklisti

. . - .
*

PIPE SHPPGRT M 1R71 HnC4

n.*== S. Luo 5. M c'veckHet No. PS-01-H063
De** />A>/as

Setlefactory

item Yes No Commente

c. Stresses. Does the design meet the requirerients of X

Cygna Criteria 83102-DC-2 Section 4.47

14. Inspect the following load cases, as applicable, for X Individual load case data is not
reasonableness (see Cygna Criteria 83102-DC-2, for available for this system.
definitions): Combined loads from TPIPE Output Sumary
a. DW h. PR were used as a basis for review.
b. T 1 AP

c. SUS j. PS
f d. OCC k. SRV |
i e. OBE 1 CHUG

f. SSE m. C0
,

j g. JI n. WEIR '

'

o. FL

15. Design Output:
; a. Does the design meet the functional requirements as X

defined in the piping analysis? -

b. Does the design reflect correctly all the physical X ,

arrangements shown on GAI drawing (s)? |

!

9

1
'
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blC M Review Checklist
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PIPE SUPPORT MK-1821-H064

noviewer S. Luo f, h Checkflet No. p3 01-H064

Date /2/p/63
Setlofectory

item Yes No Commente

1. Design Input Data:
Check that all data is used correctly. X- -

Refer to Calc. No.1821G08(B), Rev. O.*

Refer to GAI Drawing No. 04-4549-S-322-605, Rev. C.

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X Swing angle was not checked. However,-

Refer to Calc. No. IB21G03(B), Rev. O. it is within the allowable range.
3

4

3. Loading Combinations: Individual load case data is not
Check for consistency with GAI Specifications. available for this system.-

a. Nuclear Boller System, DSP-B21-1-4549-00, Rev. 1 X Combined loads from TPIPE Output Sunnary
; b. HPCS, DSP-E22-1-4549-00, Rev. 1 X were used as a basis for review.

c. Cygna Criteria 83102-DC-2 y' -

i

4. Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2,

'

Section 4.1.2.
i b. Does the gap acconunodate thermal and dynamic move-

]
ments in non-restraint directions?

3

|

:

,

| Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4 i

i

;

!

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ __



. _ . _. .._

O O O
Independent Design '

[.4 1 % i. Review Checklist
...g

PIPE SUPPORT MK-1821-H064*

Rh S. Luo f. M Checklist No. PS-01-H064

Date / 2h>/ g $
'

Setlefactory
'

Item Yee No Commente

5. Restraints:
Check whether the design satisfies the piping analysis X-

application requirements.

6. Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A; -

Section 4.1.3.

,

| 7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A i-

Section 4.1.4.,

|

8. Snubbers: f,

Check consistency with Cygna Criteria 83102-DC-2 X Stroke set at midpoint.-

Section. 4.1.5.j

9. Strut:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.6
i

!
.

:

Clevelar.d Electric Illuminating; 83102 '
3

j Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4 |
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g. Independent Design
D41% Td Review Checklist

PIPF SapFGRT Mr 1R71 HfEd

Rh S. Luo 4, h CheckNet No. PS-01-H064

Date t yjnjg$

Settetectory

item Yee exo Commente

10. Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

11. Base Pl&tes and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8.
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.57

12. Support attachment / connection to supporting structural X

element: Has design calculation been provided for
support attachment / connection points?

13. Design / Interface Requirements:
,

a. Stiffness. Does the design meet the requirements of N/A. Stiftness calculation is not
Cygna Criteria 83102-DC-2, Section 4.1.17 .cquired for Class 3 piping.

b. Stiffness. Does the design meet the requirements of N/A
.

GAI Perry Project Pipe Support Design Instruction
! Manual ?

c. Stresses. Does the design meet the requirements of X
Cygna Criteria 83102-DC-2, Section 4.47;

!

'

i

&

Cleveland Electric Illuminating; 83102
!Perry Nuclear Power Plant Piping Design Review |Sheet 3 of 4
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Independent Design
Al%' f Review Checklisti

========
nIPE M T M 1821 HG64

h S. Luo f.h_u_ checknet No. PS-01-H064

* :* mars
. . ..e.,e,

| No CeewmenteHeen Yee

Individual load case data is not14 Inspect the following load cases as applicable for x
reasonableness (see Cygna Criteria 33102-DC-2. for available for this system.

definitions): Coebined loads from TPIPE Output Susunary
a N h. were used as a basis for review.

c. 935 j. PS
d. OCC k. SRY

e. OBE 1. CHUG

f. SSE m. CD
'g. JI n. WEIR

o. FL

15. Design Output:
a. Does the design seet the functional requirements as I

defined in the piping ar.alysis?
b. Does the design reflect correctly all the physical I RAP-231 has not been incorporated on the

arrangements shonal on GAI drawing (s)? drawings.
See Observation PS-00-Ol(d).

:

Cleveland Electric 111unir.ating; 83102

Perry belear Power Plant Piping Design Review Sheet 4 of 4
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M Independent. Design
L&Rfi Review Checklisti

muuuuuuuuurs
PIPE M T M -1821-H065

5. Luo 6. /,a C'*casset se PS-01-HC55~

D*'* /2/s2 /pg

seesee.csery

| v | so. c meone.n

1. Design Input Data:
Check that all data is i. sed correctly. I Design verification calculation was-

Refer to Calc. No. IB21 GOB (B), Rev. O. based on Rev. C of drawings. OK.
Refer to GAI Drawing No. 04-4549-5-322-605, Rev. D.

2. Design Assweptions & Design Methods:
Check the acceptability of the original design. X It is better to assume half of the lugs

; -

Refer to Calc. No.1821G08(B), Rev. O. are active in designing the lugs.
However, pro,'=r shinesing makes this
acceptable.

3. Loading Combinations: Individual load case data is not
Check for consistency with GAI Specifications. available for this system.-

a. Nuclear Sciler System, DSP-821-1-4549-00, Rev.1 X "" ** E "Nb. HPCS, DSP-E22-1-4549-00, Rev.1 X were used as a basis for review.c. Cygna criteria 83102-DC-2 X

4 Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2.
b. Does the gap accomodate thermal and dynamic move-

pents in non-restraint directions?

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4



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

~

O O O
Independent Design

dt% Review Checklist -

PIPE SUPPORT MK-1821-H065

ne a r S. LuO f,h CheckNet No. PS-01-H065

Date |2f,,,)yz

Setlefactory

item Yes No Commente

5. Restraints:
Check whether the design satisfies the piping analysis X-

application requirements.
:

6. Spring Supports: ;

Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.3.

;

7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4

8. Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, X Stroke set at midpoint. The swing anglej -

Section. 4.1.5. was not checked but it is within t..e
allowable range.

;

I 9. Strut:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.6.
i

i

| Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4
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W Independent Design
M L i'Td Review Checklist
1111111111|||11101111111111111

PIPE SUPPORT MK-1821-H065

noviewer S. Luo f, fg Checkflet No. PS-01-H065

Deto /af,3j g2,
Setlefectory

item Yes No Commente

10 Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.57

12. Support attachment / connection to supporting structural X

element: Has design calculation been provided for
support attachment / connection points?

i 13 Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of N/A. Stiffness calculation is not

Cygna Criteria 83102-DC-2, Section 4.1.1? required for Class 3 piping.
b. Stiffness. Does the design meet the requirements of N/A

GAI Perry Project Pipe Support Design Instruction
Manual ?i

| c. Stresses. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.4?
!

:
,

_

j Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Fiping Design Review

.
Sheet 3 of 4
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M Independent Design
L41*H Id Review Checklist
!!I111111111111111111111||IIl1-

PIPE SUPP01tT MK-1821-H065

1

noviewer S. Luo 4,h Checklist No. PS-01-H%5
U*'* |>//3-/ fx

Satisfactory

item Yes No Comments

14. Inspect the following load cases, as applicable, for X Individual load case de'.a is not
reasonableness (see Cygna Criteria 83102-DC-2, for available for this system.

definitions): Combined loads from TPIPE Output Summary
a. DW h. PR were used as a basis for review.
b. T 1. AP

' c. SUS j. PS
d. OCC k. SRV,

I e. OBE 1 CHUG

1 f. SSE m. C0
; g. JI n. WEIR

|

| 0 FL

15. Design Output:

| a. Does the design meet the functional requirements as X

defined in the piping analysis? ,

1 '

b. Does the design reflect correctly all the physical X

arrangements shown on GAI drawing (s)?
i

Checklist References: RAP No. OR-V-235
ECN 9781-44-1341 !

I i

! >

(i

<

: Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 4 of 4
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M Independent Design
Mi' M Review Checklist

PIPE SUPPORT MK-1821-H066

steves.or S. Luo 4, [y Checklist No. PS-01-H066

**'* I>/' */ 9 A.

Setlefectory

item Yee No Commente

1. Design Input Data:
Check that all data is used correctly. X Rear bracket angle used in design does-

Refer to Calc. No.1821G08(B), Rev. O. not match the angle calculated from the
Refer to GAI Drawing No. 04-4549-S-322-605, Rev. D. dimensions shown on drawings. However,

since the applied loads are small, this

effect is minor (about 8' difference).
See Observation PS-00-01(e).
Design calculation was based on Rev. C
drawings.

'

2. hsign Assumptions & Desig*. Methods:
Check the acceptability of the original design. X-

Refer to Calc No. IB21G08(B), Rev. O.

3. Loading Combinations: Individual load case data is not
Check for consistency with GAI Specifications. available for this system.-

a. Nuclear Boiler System, DSP-821-1-4549-00, Rev. 1 X Cocbined loads from T?IPE Output Surnaryb. HPCS. DSP-E22-1-4549-00, Rev. 1 X were used as a basis for review.c. Cygna Criteria 83102-DC-2 X
i

4 Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2.
b. Does the gap acconeodate thermal and dynamic move-

ments in non-restraint directions?

Cleveland Electric Illuminating; 83102
Ferry belear Power Plant Piping Design Review Sheet 1 of 4
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g% fd independent Design
dL Review Checklist
-

PIPE M T Mr1871HrM
.

h S. Luo 6, ;gf check w me. PS-01-H066m
D*** /s/ssf g r

sonetectory

| Me CosomeetsNee Yee

5. Nestraints:
,

Check whether the design satisfies the piping analysis I-

application requirements.

6. Spring Sapports: .

Check consistency with Cygna Criteria 83102-DC-2 N/A-

Section 4.1.3.

7 Manger Rods:
Check ccasistency with Cygna Criteria 83102-DC-2 M/A-

Sectico 4.1.4

8 Snubbers:
Check consistency with Cygna Criteria 83102-DC-2 I Stroke set at midpoint.-

Section. 4.1.5. ~

9 Strut:
Check consistency with Cygia criteria 83102-DC-2 N/A-

Section 4.1.6

Cleveland Electric Illunicating; 83102
Ferry Nuclear Fower Plant Piping Design Review sheet 2 of 4
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independent Design
L*n L% 4 Review Checklist

PIPE SMPP W T MK-1821-H066

_

S. Luo f,b cheennee see. PS-01-H066-

8*'' Afez/ s a
seeseseeserv

| 80s Comme *seDeeen Yes
.

10 Mas the taertial load of the support been included in the X See mservation PS-00-06(b).
design?

11. Base Plates and Aachor Bolts: K/A
a. Oneck consistency with Cygne criteria 83102-DC-2

Section 4.1.8.
b. Does ancher bolt desi p meet the requirement of

Cygaa Criteria 83102-DC-2 Section 4.5?

12. Sapport attachment / connection to supporting structural I ,

element: Mas design calculation been provided for |
support attachneet/connectitr: paints? ;

!
l

l

13. Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of N/A. Stiffness calculation is not ,

Cygna Criteria 83102-0C-2 Section 4.1.17 required for Class 3 piping.
b. Stiffness. Does the design meet the requirements of N/A

GAI Perrf- Project Pipe Support Design Instruction
Maesal?

c. Stresses. Does the design meet the requirements of I

Cygna Criteria 83102-0C-2. Section 4.4? L

.

?

Cleveland Electric Illusie.ating; 83102
Ferry Eclear Foser Plant Piping Cesign Review Sheet 3 of 4
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Independent Design
i*t LC 4 Review Checklist

PIPE SWFWT Nt-1821-H06d

noseemer S. Luo f. _h chectmet see. PS-01-H066

D*H / N 1 3 / 9 aL
s.nosoceerv

| See Commentsgeese Yee

14 Iespect the following load cases, as appilcable, for I Individual load cz.e data is not
reesenableness (see Cygna Criteria 83102-0C-2. for available for this system.

*fI'III"5} Cortined loads from TPIPE Output Susumary
were used as a basis for review.

T
c. SUS j. PS
d. OCC t. SRT ;

e. (NE 1 OSS
f. SSE a. CD

5 JI a. WEIR
o. FL

,

15. Destyi Output: |
a. Does the destyi seet the f:anctional regerements as X

.
deffeed la the piping asalysis?

s b. Does the des 19e reflect correctly all the physical I e Horizontal angle 48' shown on sheet

arrapts shows on GAI drawing (s)? 066.1 of drawing is in conflict with
angle computed using dimensions shown
on Sheet 066.2 of drawir.g (41.76').
See Observation PS-00-01(e)..

e The applied loads shown on drawing
were written incorrectly.

l
. - i.

i

I

!
Clevelard Electric Illiarisating; 83102
Perry bclear F1:nser Plant Piping Cesign Review Sheet 4 of 4 ,
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Independent Design
a t'E I. Review Checklist
maammme===

PIPE SWFWT DEC-IS21-H067

me ne S tuo f, -f _ caecaw see. PS-01-HC67

Deee 12]njgy
seveesecserv

Yes | see Commenesgeess

1. Best y Input Data:
Check that all data is used correctly. X Restraint direction used in design cal- i- '

Refer to Calc. he. IB21G06(BJ, Rev. O. culation is about 9' different from the
Refer to GAI Drawing No. 04 4549-5-322-605. Rev. D. direction calci. lated based on the cur-

rent support configuration. (Design cal-
culation is based on Rev. C drawings.)
See Observation PS-00-01(f).

2. Des 19e Assumptions & Design W. hods:
Check the acceptability of the original design. I Incorrect restraint direction does not-

Refer to Calc. me. 1321G08(B). Rev. O. have significant effect on the adequacy
of this hanger since the members are i

sery strong.

3. Leading Cae61 nations: Individual load case data is not
Check for consisteecy with GAI Specifications. available for this system.-

a. meclear Boiler Systee, 05P-821-1-4549-00, Rev.1 X Cocbined loads from TPIPE Output Sumaryb. HPCS, DSP-E22-1-4549-00, Rev.1 , y
were used as a basis for review.c. Cyyu Criteria 83102-DC-2 X

4 Gap: N/A ;

3 Check for Consistency with Cygna criteria 83102-DC-2 ,

Section 4.1.2. i,

b. Does the gap accoenodate thermal and dynamic move-
ments in non-restraint directions?

Cleveland Electric Illuminating; 83102
Perry Nuclear Poser Plant Piping Design Review Sheet 1 of 4
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Independent Design
[ g( C'TJ4 Review Checklist:

1111111||||11111111111|||11111
PIPE SUPPORT MK-1B21-HM7

,

Reviewer S. Luo iL Checkilet No. PS-01-H067,

"='* t>h >n u
Satisfactory

item Yes No Commente

5. Restraints:
Check whether the design satisfies the piping analysis X-

application requirements.4

6. Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A' -

Section 4.1.3.

7 Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4.<

8 Snubbers:
-

- Check consistency with Cygna Criteria 83102-DC-2, N/A
i Section. 4.1.5.

4

9. Strut:
Check consistency with Cygna Criteria 83102-DC-2, X-

Section 4.1.6
4

, .

Cleveland Electric Illuminating; 831024
'

Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4
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M Independent Design
M L %'Id Review Checklist
lilillfill;;............;;illi

PIPE SUPPORT MK-1821-H067

Reviewer S. Luo 4 (, Checklist No. PS-01-H067

D*** />/rW Gb
S atisf actory

item Yes No Comments
,

E

10 Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8.
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.57

12. Support attachment / connection to supporting structural X

element: Has design calculation been provided for
support. attachment / connection points?

13. Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of N/A. Stiffness calculation is not :

Cygna Criteria 83102-DC-2, Section 4.1.1? required fer Class 3 piping.-

b. Sti f fness. "oes the design meet the requirements of N/A
GAI Perry Project Pipe Support Design Instruction |

: Manual? |

; c. Stresses. Does the design meet the requirements of X l
' Cygna Criteria 83102-0C-2, Section 4.47 |
!

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping . Design Review Sheet 3 of 4,
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M Independent Design
L4Dh' fii Review Checklist
fli,,..... .. ......;;iiiiii

E* viewer S. Luo f,h Checklist No. PS-01-H067

Date j ,), y goy
Satisfactory

Item Yes No Commente

! 14. Inspect the following load cases, as applicable, for X Individual load case data is not
reasonableness (see Cygna Criteria 83102-DC-2, for available for this system.

definitions): Combined loads from TPIPE Output Summaryi
h. were used as a basis for review.

{.
c. SUS j. PS
d. OCC k. SRV

i e. OBE 1. CHUG

i f. SSE m. C0

| g. JI n. WEIR
o. FL.

15. Design Output:
a. Does the design meet the functional requirements as X The restrained direction shown on

i defined in the piping analysis? drawing is different from the calculated

i b.. Does the design reflect correctly all the physical X direction based on the available dimen-
I arrangements shown on GAI drawing (s)? sions shown on location plan.

See Observation PS-00-01(f).4

Checklist Reference: RAP No. OR-SV-260
i

!
,

J.

Cleveland Electric Illuminating; 83102
i Perry Nuclear Power Plant Piping Design Review Sheet 4 of 4
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Independent Design

,

d LW fd Review Checklist.

" " " " " " ' " " " ' " " " " "
PIPE SUPPORT MK-1B21-H068

Reviewer S. Luo f, Checkilat No. PS-01-H068

Dete f */s >./g5
'

S allef actory

item Yes No Commente

1. Design Input Data:
'

Check that all data is used correctly. X Rev. O of drawing was referenced in-

.

Refer to Calc. No. IB21G08(B), Rev. O. verification calculation, but drawing
' Refer to GAI Drawing No. 04-4549-S-322-605, Rev. D. only has Revs. A, B, C and D.

See Observation PS-00-01(g).i

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X Snubber pin-to-pin dimension does not-

Refer to Calc. No. IB21G08(B), Rev. O. match the dimension in design verifica-

| tion calculation (pg. 1.37).
See Observation PS-00-01(g). .

3. Loading Combinations: Iridividual load case data is not
Check for consistency with GAI Specifications. available for this system.-

a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev.1 X Combined loads from TPIPE Output Summary
b. HPCS, DSP-E22-1-4549-00, Rev. 1 X were used as a basis for review.,

i c. Cygna Criteria 83102-DC-2 X

i
:

N/A4 Gap: .

a. Check for consistency with Cygna Criteria 83102-DC-2
Section 4.1.2. -

i

b. Does the gap accommodate thermal and dynamic move-;

ments in non-restraint directions?

| Cleveland Electric Illuminating; 83102
| Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4
.
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Independent Design

41*i t Review Checklist
'""" """"""

PIPE SUPPORT MK-1821-H068

_

noviewer S. Luo 4, L checklist No. PS-01-H058

o='* />b >> n
Setlefactory

item Yes No Commente

5 Restraint,:

Check whether the design satisfies the piping analysis X-

application requirements.

6. Spring Supports:
- Check consistency with Cygna Criteria 83102-DC-2, N/A

Section 4.1.3.

7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4.
,

8 Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, X The snubber size shown in the call-out-

Section. 4.1.5. table violated the minimum pin-to-pin
I distance and is different from the size
| specified in the design calculation (pg.

1.37).(

: See Observation PS-00-01(g).

J

9. Strut:'

Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.6.,

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4
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W Independent Design-
M f.th' TJ Review Checklist
||1811|||||||1111:11||||11||11

PIPE SUPPORT MK-1B21-H068

Reviewer S. 1,uo f,k Chocklist No. pS.01-H068

Date />ff,,j g

Satisfactory

item Yes No Comments

s,

10. Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design? 4

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8.
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.57

. 12. Support attachment / connection to supporting structural X

l element: Has design calculation been provided for
' support attachment / connection points?

13. Design / Interface Requirements: i

i a. Stiffness. Does the design meet the requirements of N/A. Stiffness calculation is not
: Cygna Criteria 831t'?-DC-2, Section 4.1.1? required for Class 3 piping.
! b. Stiffness. Does the design meet the requirements of N/A

GAI Perry Project Pipe Support Design Instruction
i Manual ?

c. Stresses. Does the design meet the requirements of X,

Cygna Criteria 83102-DC-2, Section 4.4?
;

|

4

;

vieveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 3 of 4
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^- Independent Design
.

Mei 2 fil Review Checklist-
|||l!l191||||||11|||||||||||||

_ _

. C; viewer S. Luo f,b Checklist No. PS-01-H068

U*** |>//>/gh
Setlefactory

item Yes No Commente

Individual load case data is not14 Inspect the following load cases, as applicable, for X
reasonableness (see Cygna Criteria 83102-DC-2, for available for this system.

defi tions): Combined loads from TPIPE Output Summary
pg were used as a basis for redew.,

b. T 1. AP

c. SUS j. PS
'

d. OCC k. SRV

i e. OBE 1. CHUG

f. SSE m. C0
g. JI n. WEIR

,

O. FL'

4

15. Design Output:
a. Does the design meet the functional requirements as X See Observation PS-00-01(g).

defined in the piping analysis?
.

b. Does the design reflect correctly all the physical X Local axis (SX) directions are'

arrangements shown on GAI drawing (s)? opposite between Drawing Sheet 1/2 and
2/2. OK.'

|. Checklist Reference: RAP No. OR-SV-251.
.

i

?
'

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 4 of 4,
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N Independent Design
L4M' fd Review Checklist
i,..... .....,,i.. ...... ;;iiii

, _

cows.w.r S. Luo f, Q checklist No. PS-01-H112

D*'* />/s>/g.x,
S atisf actory

item Yes No Commente

1. Design Input Data:
; Check that all data is used correctly. X Verification calculation was based on-

Refer to Calc. No. 1821G08(B), Rev. O. Rev. C of the drawings.
'Refer to GAI Drawing No. 04-4549-S-322-605, Rev. D.
,

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X-

Refer to Calc. No. 1821G08(B), Rev. O.
a

3. Loading Combinations: Individual load case data is not
,

Check for consistency with GAI Specifications. available for this system.-

a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev. 1 X Combined loads from TPIPE Output Suninary.

. b. HPCS, DSP-E22-1-4549-00, Rev. 1 X were used as a basis for review.'

c. Cygna Criteria 83102-DC-2 X

i

4 Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2.
, b. Does the gap accommodate thermal and dynamic move-
1 ments in non-restraint directions?

,

1

i

i

! Cleveland Electric Illuminating; 83102

| Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4
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O O O
W Independent Design
L41G Review Checklist
lillistililllillitilllililillt

PIPE SUPPORT MK-1821-H112

noviewer S. Luo. 3, L checklist No. PS-01-H112

Date}pjj3] gy
Satisfactory

item Yes No Commente

'

5. Restraints:
Check whether the design satisfies the piping analysis X-

,

application requirements.

6 Spring Supports:'
,

'

Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.3.q

i
'

7 Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

,

Section 4.1.4'

8 Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, X Snubber size shown on the call-out table; -

Section. 4.1.5. violates the minimum pin-to-pin distance
and is different from the size specified'

in the design calculation (pg. 1.45).
i See Observation PS-00-01(h).
;

9. Strut:-

Check consistency with Cygna Criteria 83102-DC-2, N/A
'

-

' Section 4.1.6
:
,

I l
Cleveland Electric Illuminating; 83102 '

,

I Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4
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[ W'Id
Independent Design

,

9M Review Checklist
- 1111111111111111|||11|||11||11

p , _ ,

noviewer S. Luo 4{ Checklist No. PS-01-H112

Date />jg2,jg

Satisfactcry

item Yes No Comments
-

,

10. Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,*

'

Section 4.1.8.
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.57,

.

12. Support attachment / connection to supporting structural X

element: Has design calculation been provided for
support attachment / connection points?

13. Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of N/A. Stiffness calculation is not4

Cygna Criteria 83102-DC-2, Section 4.1.17 required for Class 3 piping.
! b. Stiffness. Does the design meet the requirements of N/A

GAI Perry Project Pipe Support Design Instruction
Manual ?'

c. Stresses. Does the design meet the requirements of X
i

Cygna Criteria 83102-DC-2, Section 4.4?

!

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 3 of 4'
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15E5E15||15 Independent Design
L4Dh' fil Review Checklist
lill...............m.,,,iiii

p _ _

teviewer S. Luo f, gg Checkilmt No. PS-01-H112

D*** /*/s2 / 9 %
S atisf actory

item Yes No Commente

14. Inspect the following load cases, as applicable, for X Individual load case data is not
reasonableness (see Cygna Criteria 83102-DC-2, for available for this system.

1 definitions): Combined loads from TPIPE Output Summary
a . were used as a basis for review.

c. SUS j. PS

.d. OCC k. SRV'

e. OBE 1. CHUG

f. SSE m. C0-

g. JI n. WEIR

O. FL
,

| 15. Design Output:
a. .Does the design meet the functional requirements as X Notes on Sheet 1.40 of verification

defined in the piping analysis? calculation refer to Sheets 3 and 4 for'

| b. Does the design reflect correctly all the physical X sketches. The sheet numbers are not
{ arrangements shown on GAI drawing (s)? correct and should be Sheets 1.41 and

1.42
,

i See Observation PS-00-01(h).

!

i ,

,

Cleveland Electric Illuminating; 83102
! Perry Nuclear Power Plant Piping Design Review Sheet 4 of 4
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EugeniiEE Independent Design~w
[4(m:ra Review Checklist
|||||111111111111111:l!!|||l!!

PIPE SUPPORT MK-1821-H163

Reviewer S. Luo f, b Checklist No. PS-01-H163

D''* IZ/t2 / R b
S atisf actory

,

item Yes No Commente

1. Design Input Data:
Check that all data is used correctly. X e The thickness of the ring should be-

Refer to Calc. No. 1821G08(B), Rev. O. only 0.875" (1.1875" was used in
Refer to GAI Drawing No. 04-4549-S-322-605, Rev. E. design calculation).

e The wall thickness and inside
diameter of sleeve does not match the
specified pipe size 14 $" sch 40S
(pg. 10.32). -

See Observation PS-00-05(b).

,

2. Design Assumptions & Design Methods:'

The width of ring is only 51/2", butCheck the acceptability of the original design. X e-

Refer to Calc. No. MK-1B21-H163, Rev. O. 12" is assumed in design calculation
j (pg. 10.32).

* The bending stress exceeds the
J allowable ilmit since the wrong

i section properties were used in the
4 design calculation (pg. 10.36). Onlyi '

the ring thickness should be used in
i the calculation of the section

properties.'

* Friction force is not considered in
'

lug design.
* The assumptions shown on pg. 10.30

.

' (two forces) do not match the actual
case (one force). ,

i Cleveland Electric Illuminating; 83102 ,

Perry Nuclear Power Plant Piping Design Review Sheet 1 of 5 |
'
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Independent Design,M' Tdti Li Review Checklist
" " " " " " " ' " " " " " " " ' PIPE SUPPORT MK-1B21-H163

ceviewer S. Luo f,h Checklist No. PS-01-H163

De's /s/, y ga,
S atisf actory

item Yes No Commente i

4

e Lugs size L3 used in the computer
analysis does not match the actual
size (pg. 10.38).
Sec Observation PS-00-05(b).

9

Combined loads from TPIPE Output Sumary
ck ency with GAI Specifications. # #' *

a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev. 1 X

b. HPCS, DSP-E22-1-4549-00, Rev. 1 X !-
'

c. Cygna Criteria 83102-DC-2 X'

! 4. Gap:
!

a. Check for consistency with Cygna Criteria 83102-DC-2 X

Section 4.1.2.
b. Does the gap accomodate thermal and dynamic move- N/A

ments in non-restraint directions?;

:

; 5. Restraints:
! Check whether the design satisfies the piping analysis X-

application requirements.-

|

|

6. Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/Ai -

| Section 4.1.3. ,

I Cleveland Electric Illuminating; 83102 ,

P;rry Nuclear Power Plant Piping Design Review Sheet 2 of 5 i
,
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Independent Design
'o ir.i t fi Review Checklist4

imilNIW4milittlillllli
PIPE SUPPORT MK-1821-H163

.

noviewe, S. Luo 4L checkilst No. PS-01-H163

**** l ah >/ G1
Satisfactory

item Yes No Commente

7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4.

+
8. Snubbers:

Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section. 4.1.5.

9. Strut:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.6

i 10. Has the inertial load of the support been included in the X

design?'

-

,

! 11. Base Plates and Anchor Bolts: N/A
i a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8.,

| b. Does anchor bolt design meet the requirement of
Cygna Criteria 83102-DC-2, Section 4.57

:

:

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 3 of 5,
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O O O
Independent Designa ,

'

14M' M Review Checklist
lillllillllllllllliffillllfill

PIPE SUPPORT MK-1821-H163

Ceviewer S. Luo igg checklist No. PS-01-H163

o=* />h2/ cs
S atisf actory

item Yes No Comments

12. Support attachment / connection to supporting structural N/A
! element: Has design calculation been provided for

support attachment / connection points?'

13. Design / Interface Requirements: i

i a. Stiffness. Does the design meet the requirements of N/A
Cygna Criteria 83102-DC-2, Section 4.1.1?

7

b. Stiffness. Does the design meet the requirements of N/A
4

GAI Perry Project Pipe Support Design Instruction'

Manual ?
c. Stresses. Does the design meet the requirements of X See Observation PS-00-05(b).

Cygna Criteria 83102-DC-2, Section 4.4?
|

Combined loads from TPIPE Output Sumary14. Inspect the following load cases, as applicable, for X
reasonableness (see Cygna Criteria 83102-DC-2, for were used as a basis for review.
definitions):'

a. DW h. PR-

b. T 1 AP<

c. SUS j. PS'

! d. OCC k. SRV

e. OBE 1 CHUG'

f. SSE m. C0
g. JI n. WEIR

o. FL

i

Cleveland Electric Illuminating; 83102

i Perry Nuclear Power Plant Piping Design Review Sheet 4 of 5
|
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N Independent Design
A L*H M Review Checklist

111111111111111111111111111111,.

PIPE SUPPORT MK-1821-H163

Reviewe, S. Luo f, -f Checklist No. PS-01-H163
^

C:.te />f,y g .
=

'

Setlefectory

i Item Yes No Commente

15. Design Output:
a. Does the design meet the functional requirements as X Ring failed in bending. GAI is

defined in the piping analysis? redesigning.

I b. Does the design reflect correctly all the physical X

arrangements shown on GAI drawing (s)?

4

1

i

I

I !

,

i

I

:
:

i i

i

Cleveland Electric Illuminating; 83102
j Perry Nuclear Power Plant Piping Design Review Sheet 5 of 5
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M Independent Design
141*h' f l Review Checklisti

liffillitittilitilllillittilli PIPE SUPPORT MK-1B21-H172
-

Checkilst No. PS-01-H172ceviewer S. Luo 4g
Date (>ft */gg

S atisf actory

item Yes No Comments

1. Design Input Data:
Check that all data is used correctly. X Rev. B of the drawings were used in the

-

Refer to Calc. No. 1B21G08(B), Rev. O. verification calculation.-

Refer to GAI Drawing No. 04-4549-S-322-605, Rev. C.

.

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X-

i Refer to Calc. No IB21G08(B), Rev. O.

3. Loading Combinations: Individual load case data is not
i Check for consistency with GAI Specifications. available for this system.

-

; a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev. 1 y Combined loads from TPIPE Output Summary
i b. HPCS, DSP-E22-1-4549-00, Rev. 1 y were used as a basis for review.c. Cygna Lriteria 83102-DC-2 y

:

4 Gap: N/A
3

a. Check for consistency with Cygna Criteria 83102-DC-2 1'

i Section 4.1.2.
b. Does the gap accommodate thermal and dynamic move-

ments in non-restraint directions?'
,

:

!

] Cleveland Electric Illuminating; 83102
Sheet 1 of 4 I

: Perry Nuclear Power Plant Piping Design Review
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Independent Design

[g(d 2 Td4 Review Checklist
1911111||||11||||1111||1111|||

PIPE SUPPORT MK-1B21-H172

Reviewer S. Luo 3, { Checklist No. PS-01-H172

D*** /2// > /ta,

S atisf actory

item Yes No Comments

5. Restraints:
Check whether the design satisfies the piping analysis X-

application requirements.
:

6. Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.3.
!

7. Hanger Rods:
,

Check consistency with Cygna Criteria 83102-DC-2, N/A; -

Section 4.1.4

8 Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, N/A '

-

Section. 4.1.5
,

.

; 9. Strut:
Check consistency with Cygna Criteria 83102-DC-2, X-

;

| Section 4.1.6

! !

i
i

!

| Cleveland Electric Illuminating; 83102 !
Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4 |,
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Independent Design

A L n fi Review Checklist
nunmanagem|||||||||||

PIPE SUPPORT MK-1821-H172

neveese, S. Luo f, fm checkilst No. PS-01-H172

i "*'* 12h a r2
'

Setlefactory

Item Yee No Comments

10 Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts: N/A |
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8. i
'b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.57 |
|

12. Support attachment / connection to supporting structural X f
element: Has design calculation been provided for j
support attachment / connection points? |

t

i

13. Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of N/A. Stiffness calculation is not

Cygna Criteria 83102-DC-2, Section 4.1.1? required for Class 3 piping. i

b. Stiffness. Does the design meet the requirements of N/A )

GAI Perry Project Pipe Support Design Instruction |
Manual ? [

c. Stresses. Does the design meet the requirements of X |
Cygna Criteria 83102-DC-2, Section 4.47 |

|
i

I

I

Cleveland Electric Illuminating; 83102 (
Perry Nuclear Power Plant Piping Design Review Sheet 3 of 4
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Independent Designg%TaL4 L Review Checklist

' PIPE SUPPORT MK-1821-H172

!

Checklist No. PS-01-H172noviewer S. Luo iQ
D*'*/>/f2/q S

Setlefactory

item Yes No Commente

Individual load case data is not14. Inspect the following load cases, as applicable, for X
reasonableness (see Cygna Criteria 83102-DC-2, for available for this system. !

definitions): Combined loads from TPIPE Output Summary
,

:

a. DW h. PR were used as a basis for review. i

b. T 1. AP

c. SUS j. PS ,

d. OCC k. SRV

e. OBE 1. CHUG

f. SSE m. C0
g. JI n. WEIR

o. FL

15 Design Output:
a. Does the design meet the functional requirements as X

defined in the piping analysis?
; b. Does the design reflect correctly all the physical X ,

~

arrangements shown on GAI drawing (s)? |
,

i

Checklist References: Doc. No. DCC-02 ,

fRAP No. OR-SV-239
,

4

I

t

:
i

Cleveland Electric Illuminating; 83102

| Perry Nuclear Power Plant Piping Design Review Sheet 4 of 4
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O O O
M Independent Design
Meh'Id Review Checklist
" """""""""" PIPE SUPPORT MK-1821-H221

: ceviewer S. Luo g{ Checklist No. PS-01-H221

! Det- /j q

Sallefactory4

item Yes No Commente

'

1. Design Input Data:
i Check that all data is used correctly. X-

Refer to Calc. No. IB21G08(B), Rev. O.
Refer to GAI Drawing No. 04-4549-S-322-605, Rev. C.

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X The higher loads were used in design.-

Refer to Calc. No. 1821G08(B), Rev. O.

3. Loading Combinations: Individual load case data is not
Check for consistency with GAI Specifications. available for this system.-

a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev. 1 X Combined loads from TPIPE Output Suninary
b. HPCS, DSP-E22-1-4549-00, Rev. 1 X were used as a basis for review.c. Cygna Criteria 83102-DC-2 X

4. Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2.
b. Does the gap accommodate thermal and dynamic move-

ments in non-restraint directions?
,

,

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4
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W Independent Design
1D J Td Review Checklist
||||11111|||16'.i111|||||||||||

PIPE SUPPORT MK-1821-H221

Ceviewir S. Luo f, M checklist No. PS-01-H221
_ , _ _

Date (3),37 gg
S atisf actory

item Yes No Comments

!
-

5. Restraints:
Check whether the design satisfies the piping analysis X-

application requirements.

6. Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.3.'

!
! 7. Hanger Rods:

- Check consistency with Cygna Criteria 83102-DC-2, N/A
Section 4.1.4.

i

8 Snubbers:.

Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section. 4.1.5.

I .9 Strut:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.6'

4

i Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4
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Independent Design.

[W' TJM& Review Checklist
191111111t||||||111111||||1111

PIPE SUPPORT MK-1B21-H221

noviewer S. Luo f , /, Checklist No. PS-01-H221
,

D*** />/IX/ 8x
Satisfactory

item Yes No Comments

10 Has the inertial load of the support been included in the X See Observation PS-00-06(b),
design?

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8..

b. Does anchor bolt design meet the requirement of
Cygna Criteria 83102-DC-2, Section 4.57)

12. Support attachment / connection to supporting structural x
. element: Has design calculation been provided for
| support attachment / connection points?

13. Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of N/A. Stiffness calculation is not

Cygna Criteria 83102-DC-2, Section 4.1.17 required for Class 3 piping,
b. Stiffness. Does the design meet the requirements of N/A

GAI Perry Project Pipe Support Design Instruction
:

i Manual ?
i c. Stresses. Does the design meet the requirements of X

Cygna Criteria 83102-9C-2, Section 4.4?

!
.

Cleveland Electric Illuminating; 83102
! Perry Nuclear Power Plant Piping Design Review Sheet 3 of 4
!
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W Independent Design
L4 f.i' fil Review Checklist

"""""" PIPE SUPPORT MK-1821-H221

Checklist No. PS-01-H221noviewer S. Luo 4f
/Date /2- /2/ (4

Sallefactory

| Commenteitem Yes No
,

,

Individual load case data is not14. Inspect the following load cases, as applicable, for X
reasonableness (see Cygna Criteria 83102-DC-2, for available for this system.

definitions): Combined loads from TPIPE Output Sunmary ;

a. DW h. PR were used as a basis for review. '

b. T 1 AP

c. SUS j. PS

d. OCC k. SRV

e. OBE 1 CHUG

f. SSE m. CO

g. JI n. WEIR
o. FL

>15. Design Output: '

a. Does the design meet the functional requirements as X

defined in the piping analysis? ,

!

b. Does the design reflect correctly all the physical X

arrangements shown on GAI drawing (s)?

Checklist References: RAP No. OR-SV-233 ,

ECN-10096-44-1471, Rev. A
Calc. 1821G09(B), Rev. 0
(From MK-1821-H203).

r

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 4 of 4
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g Independent Design
d LC fd Review Checklist

. . ,
PIPE SUPPORT MK-1821-H436

neviewer S. Luo f, L checkHot No. PS-01-H436

D'** />/t>f $ %
Setle: actor;

Item Yes No Conwnente i

1. Design Input Data:
Check that all data is used correctly. X Rev. O calculation is not available for-

Refer to Calc. No.1821G08(B), Rev.1. this support. The review is based on [
Refer to GAI Drawing No. 04-4549-S-322-605, Rev. A. Rev. I calculation (which is in '

progress). |

See Observation PS-00-01(1).
|

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X Allowables have not been reduced for |-

Refer to Calc. No.1821G08(B), Rev.1. temperature effect. Stresses are still
below reduced allowables. !

3. Loading Combinaticns: Individual load case data is not L

Check for consistency with GAI Specifications. available for this system. |-

a. Nuclear Boiler System, DSP-821-1-4549-00, Rev. 1 X Combined loads from TPIPE Output Suninary
b. HPCS, DSP-E22-1-4549-00, Rev. 1 X were used as a basis for review. ,

c. Cygna Criteria 83102-DC-2 X |
|
|

4. Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2 |

'

Section 4.1.2.
b. Does the gap accommodate thermal and dynamic move- ;

ments in non-restraint directions? |

|

Cleveland Electric Illuminating; 83102
,

Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4 |
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O O O
g Independent Design
d L%M Review Checklist

PIPE SUPPORT MK-1821-H436
r

novie== S. Luo 4h Checkilet No. PS-01-H436

D* ** |3/12/gx
Setlefactory

Item Yee No Conwnents

i

5. Restraints:
Check whether the design satisfies the piping analysis X-

application requirements.
i

6 Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

'Section 4.1.3.
:

7. Hanger Rods:
~

Check consistency with Cygna Criteria 83102-DC-2, N/Ai -

Section 4.1.4. '

,

;

8. Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

tSection. 4.1.5.
!

| 9. Strut: ..
"

i - Check consistency with Cygna Criteria 83102-DC-2 X

| Section 4.1.6
,

'
;

i
,

Cleveland Electric Illuminating; 83102 '

Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4
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Independent Design

4 t% i Review Checklist
PIPE SUPPORT MK-1821-H436

i

CheckNet No. PS-01-H436w S. Luo ih
o='. /ws n

Setlefactory

item Yes No Commente ,

10 Has the inertial load of the support been included in the X See Observation PS-00-06(b). L

design? |
!

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.5?

12. Support attachment / connection to supporcing structural X

element: Has design calculation been provided for .

support attachment / connection points? |
!

13. Design / Interface Requirements: t

a. Stiffness. Does the design meet the requirements of N/A. Stiffness calculation is not !
Cygna Criteria 83102-DC-2, Section 4.1.17 required for Class 3 piping. |

b. Stif fness. Does the design meet the requirements of N/A L

GAI Perry Project Pipe Support Design Instruction i

Manual?
c. Stresses. Does the design meet the requiremants of X j

Cygna Criteria 83102-DC-2, Section 4.47
,

'

l

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 3 of 4
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Independent Design
d Li' fi

'
.

- - Review Checklist.

' PIPE SFPM T pef 1R21 HI M

nh S. Luo iM cheehuet No. PS-01-H436

Deto /3/nfgg
~

Setiefeetory

, item Yee No Commente
c

i
.. 14 Inspect the following load cases, as applicable, for X Individual load case data is not i

reasonableness (see Cygna Criteria 83102-DC-2, for available for this system. i
definitions): Combined loads from TPIPE Output Sammary I

a. DW h. PR were used as a basis for review. I

b. T 1 AP ;

c. SUS j. PS i
,

d. OCC k. SRVi

| e. OBE 1 CHUG
'

,

f. SSE m. CO ,'
'g. JI n. WEIR

O. FL
~

:

15 Destgn Cutput:
'

!_

a. . Oces the design meet the functional requirements as X !

defined in the piping analysis? f
,

b. Does the design reflect correctly all the physical X l
'

arrangements show on GAI drawing (s)?

i ,

I

i

; l

|,

I

I

: Cleveland Electric Illuminating; 83102 |
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R Independent Design
L4 (t$2Td Review Checklist
|||||||||||1||||||11111:il||11

PIPF 91PPORT MK 1F22 Hnni

Reviewe' S. Luo is Checklist No. PS-02-H001a
D*'* {>/I2/8h

Sallefactory

Yes | No Commentsitem

1. Design Input Data: X Wrong section properties used in shear
Check that all data is used correctly. and deflection calculation (pg.10.4).-

Refer to Calc. No. 1E22G04(B), Rev. 1. TS 5 x 5 x 1/2 was used instead of 6" 4
Refer to GAI Drawing No. 04-4549-S-322-701, Rev. E. sch 160 pipe.

See Observation PS-02-01(a)

2. Design Assumptions & Design Methods: X * See Item 13c.
Check the acceptability of the original design. * The bending stress was combined-

Refer to Calc. No. 1E22G04(B), Rev. 1. conservatively by absolute sum
instead of SRSS of two bending
moments for circular cross section
(pg. 10.3).

* The same calculation was used for the
welds between items A and B and items
B and F. This calculcation did not
consider the additional moment due to
the eccentricity between B and F.
However, weld is still acceptable,

j 3. Loading Combinations:
; Check for consistency with GAI Specifications.-

a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev. 1 N/A
b. HPCS, DSP-E22-1-4549-00, Rev. 1 X

! c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).

,

!

I Cleveland Electric Illuminating; 83102
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g Independent Design
L 4 O "h M Review Checklist
||1111111111111111111|||I1||||

PIPE SUPPORT MK-1E22-H001 i
.,

Review *r S. Luo 6. h Checklist No. PS-02-H001

Date />-jp./q $ ,

Satisfactory

item Yes No Commente

4. Gap: N/A
i a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2.
'

b. Does the gap accommodate thermal and dynamic move-
ments in non-restraint directions?;

!

5. Restraints:
Check whether the design satisfies the piping analysis X-

application requirements.

4

6. Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A

' -

i Section 4.1.3.

,

i 7. Hanger Rods
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4.,

:

,

'

8. Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, X Stroke set at midpoint.; -

j Section. 4.1.5.

| Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4
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p Independent Design

,

M b b'Id Review Checklist
lilli:; .. ..;;i;iii

PIPE SUPPORT kiK-1E22-H001

. neviewer S. Luo f , [. checklist No. PS-02-H001

Date (gfyyjg
Sallefactory

item Yee No Con.mont s

9. Strut:
Check consistency > with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.6. ,

'

10. Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design?4

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8.
b. Does anchor bolt design meet the requirement of,

j Cygna Criteria 83102-DC-2, Section 4.5?
|

+ 12. Support attachment / connection to supporting structural X -

element: Has design calculation been provided for
support attachment / connection points?

'
,

13. Design / Interface Requirements:,

, a. Stiffness. Does the design meet the requirements of X "E" value due to the temperature was
| Cygna Criteria 83102-DC-2, Section 4.1.17 not considered in stiffness calcula-

b. Stif fness. Does the design meet the requirements of X tion. However, this effect is minor
GAI Perry Project Pipe Support Design Instruction in this case (pgs. 10.1 and 10.2).
Manual? See Observation PS-02-01(b)..

4

Cleveland Electric Illuminating; 83102-
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PIPE SUPPORT MK-1E22-H001

'

noviewer S. Luo f, [m Chechtlet No. PS-02-H001

Date jXfjy gz

S atisf actory

item Yes No Comments

c. Stresses. Does the design meet the requirements of X Weld between item D and F failed.
Cygna Criteria 83102-DC-2, Section 4.4? See Observation PS-02-01(c).

14. Inspect the following load cases, as applicable, for X Jet impingement load on support was not
reasonableness (see Cygna Criteria 83102-DC-2, for included in the design of the support.

definitions): See Observation PS-02-02,

a. DW h. PR

b. T 1. AP

c. SUS j. PS
d. OCC k. SRV

e. OBE 1. CHUG

f. SSE m. C0
g. JI n. WEIR

'

o. FL

15. Design Output:
a. Does the design meet the functional requirements as X

deffned in the piping analysis?
b. Does the design reflect correctly all the physical X Dimensions of some items in the support

'

arrangements shown on GAI drawing (s)? drawings are not clearly defined (e.g.,
length of item D, and length of weld
between F and D). Therefore, there is
no guarantee that the dimensions used in
the design are provioed (e.g., weld
length).
See Observation PS-02-01(d).

Cleveland Electric Illuminating; 83102 Sheet 4 of 4
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PIPE SUPPORT MK-1E22-H002

f,y-I checklist No. PS-02-H002Ceviewer S. Luo m
o=** t.an u ry

Setlefactory1

.
Item Yes No Commente

i

1. Design Input Data:
Check that all data is used correctly. X-

Refer to Calc. No.1E22G04(B), Rev.1.
Refer to GAI Drawing No. 04-4549-S-322-701, Rev. 1.

;

t

2. Design Assumptions & Design Methods:
,

Check the acceptability of the original design. X-

Refer to Calc. No. 1E22G04(B), Rev. 1,
.

3. Loading Combinations:
Check for consistency with GAI Specifications.-

'

a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev. 1 N/A
i b. HPCS, DSP-E22-1-4549-00, Rev. 1 X It is acceptable (based on DCC-14).

c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).
I

'

4. Gap: N/A
a. Check for consistency w : Cygna Criteria 83102-DC-2

Section 4.1.2.'
b. Does the gap accommodate thermal and dynamic move-

ments in non-restraint directions?
i

.

|
t
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PIPF MappGitT MY 1F77 14nn?

i

4 - ;f[ c h* * " "'' " *- PS-02-H002c.. .~ S. tuo
ca'* /Wm

Setlefactory

item Yes No Commente

5. Restraints:
Check whether the design satisfies the piping analysis X-

application requirements.

6. Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.3.
,

7. Hanger Rods:
4 - Check consistency with Cygna Criteria 83102-DC-2, N/A

Section 4.1.4.
,

;

1

8. Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, X Stroke set at midpoint.-

Section. 4.1.5.
'

: .

9. Strut:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

'

| Section 4.1.6.

i
!

Cleveland Electric Illuminating; 83102 :
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M Oh Ti Review Checklist
11111111111111111111111||11111 ,

PIPF W PORT kr 1F77 Hnn?

6, h Checkilet No. PS-02-H002n. i...e S. Luo

4A>/Q****
8etlefactory

item Yes No Commente

10 Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.57

,

12. Support attachment / connection to supporting structural X

i element: Has design calculation been provided for
support attachment / connection points?

13. Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.1.1?
b. Stiffness. Does the design meet the requirements of X

GAI Perry Project Pipe Support Design Instruction:

| Manual ?
c. Stresses. Does the design meet the requirements of X,

j Cygna Critaria 83102-DC-2, Secticn 4.47

i
|

;

| Cleveland Electric Illuminating; 83102
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||111N1111111111111111111||11

PIPE SUPPORT MK-1E22-H002
.

Cowlewer S. Luo 5 d,. Checklist No. PS-02-H002

Date |3-|,yj g ,

Satisfactory

item Yes No Commente

14. Inspect the following load cases, as applicable, for X See coments on Item 14 of Checklist
reasonableness (see Cygna Criteria 83102-DC-2, for PS-02-H001.- ,

definitions):
a. DW h. PR

b. T 1 AP

c. SUS j. PS

d. OCC k. SRV

e. OBE 1 CHUG '

f. SSE m. CO
g. JI n. WEIR

o. FL

15. Design Output:
a. Does the design meet the functional requirements as X

defined in the piping analysis?
b. Does. the design reflect correctly all the physical X

arrangements shown on GAI drawing (s)?lE22G04 (B),

!

;
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An i A Review Checklist .

11NillllllliffillllHililllli
PIPF SIPPGIIT Mr 1F97 Hnn1

Reviewer S. Luo 6, [m Checkilet No. PS-02-H003
Date jz/ppj gg

Satisfactory

' Item Yes No Commente

'

1. Design Input Data:
Check that all data is used correctly. X Cold setting value shown on drawing did-

Refer to Calc. No. 1E22G04(B), Rev. 1. not have backup calculation. Also, the
Refer to GAI Drawing No. 04-4549-S-322-701, Rev. C. normal mode movement is not specified in

computing cold loads.'

See Observation PS-00-07(b).
;
,

Design load used in verifier's design2. Design Assumptions & Design Methods: X *

Check the acceptability of the original design. calculation. was less than the current-

Refer to Calc. No. 1E22G04(B), Rev. 1. load. However, since the stress
- levels are low, the support is

adequate to take current load.
The cold load used by the verifierX *

was based on an incorrect
1

calculation, i

See Observation PS-00-05(c). ;
t

\

3. Loading Combinations: ;

- Check for consistency with GAI Specifications.
i a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev.1 N/A

b. HPCS, DSP-E22-1-4549-00, Rev. 1 X |

c. Cygna Criteria 83102-DC-2 X ;

.

i

Cleveland Electric Illuminating; 83102
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1111111111111111111181111t||||

PIPE SIPPORT MK-1E22 H003

Cowlew*r S. Luo 6, h Checklist No. PS-02-H003

o=** ns a ar
Satisfactory

item Yes No Comments

4. Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2

1 Section 4.1.2.
! b. Does the gap accommodate thermal and dynaptic move-

ments in non-restraint directions?
!

5. Restraints:
Check whether the design. satisfies the piping analysis X

'

-

' application requirements.
:

6. Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, X No calculation to check spring top-out-

Section 4.1.3. or bottom-out.
See Observation PS-00-07(f).

7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4.
I
i

I 8. Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section. 4.1.5.

Cleveland Electric Illuminating; 83102,
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L4 (*'j 2 M Review Checklist
11111111111111;;n......... .

PIPF Mipp0EIT ME 1 F77 Hnn't

Checkilst No. PS-02-H003Ceviewer S. Luo 6i
Date |2./. y gg

Satisfactory

Item Yes No Commente<

<

' 9. Strut:
Check consistency with Cygna criteria 83102-DC-2, N/A-

Section 4.1.6

{
10. Has the inertial load of the support been included in the X See Observation PS-00-06(b).

: design?

!

11. Base Plates and Anchor Bolts: N/A

] a. Check consistency with Cygna criteria 83102-DC-2,
| Section 4.1.8.
; _b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.5?

12. Support attachment / connection to supporting structural X

element: Has design calculation been provided for
,

; support attachment / connection points?

!

13. Design / Interface Requirements:
i a. Stiffness. Does the design meet the requirements of N/A
; Cygna Criteria 83102-DC-2, Section 4.1.1?
| b. Stiffness. Does the design meet the requirements of N/A

'

| GAI Perry Project Pipe Support Design Instruction
; Manual ?

|

| Cleveland Electric Illuminating; 83102

| Perry Nuclear Power Plant Piping Design Review Sheet 3 of 4
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191111111111111111111111111111
PIPE SUPP0ltT MK-1E22-H003

.

Reviewer S. Luo 3, h Checklist No. PS-02-liOO3

Date /afg. , g.

Setlefactory

item Yes No Commente

c. Stresses. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.47
4

14. Inspect the following load cases, as applicable, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):
a. DW h. PR

b. T 1. AP

c. SUS j. PS

d. OCC k. SRV
'

e. OBE 1 CHUG

f. SSE m. C0
g. JI n. WEIR

o. FL

'
15. Design Output:

a. Does the design meet the functional requirements as X

defined in the piping analysis?
b. Does the design reflect correctly all the physical X

arrangements shown on GAI drawing (s)?

!

:

)
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PIPE SUPPORT MK-1E22-H00A

steviewer S. Luo f, gu Checkilst No. PS-02-H004 ,

*='' 4hg/ ex
Satisfactory

item Yes No Commente

1. Design Input Data:
Check that all data is used correctly. X-

Refer to Calc. No. 1E22G04(B), Rev. 1.
Refer to GAI Drawing No. G4-4549-S-322-701, Rev. D.1

,

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X Design loads are much higher than-

'Refer to Calc. No. 1E22G04(B), Rev. 1. current loads (acceptable).
,

:
;

;
i

3. Loading Combinations:
Check for consistency with GAI Specifications.-

Nuclear Boiler System, DSP-B21-1-4549-00, Rev. 1 N/A'
.

b. HPCS, DSP-E22-1-4549-00, Rev. 1 X

c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).
|

|

4. Gap: N/A4
' a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2. |
b. Does the gap accomodate thermal and dynamic move- j

ments in non-restraint directions? .

!
!

4

Cleveland Electric Illuminating; 83102
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PIPE SUPPORT MK-1E22-H004

ne ,se er S. Luo f, h CheckHet No. PS-02-H004

Date/>fy>fqz
Setistectory

item Yes No Commente

5. Restraints:
,

Check whether the design satisfies the piping analysis X'
-

application requirements.

6. Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.3.
,

7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A

.

-

J Secticn 4.1.4.

8. Snubbers:
I Check consistency with Cygna Criteria 83102-DC-2, N/A-

: Section. 4.1.5.

9. Strut:
: Check consistency with Cygna Criteria 83102-DC-2, X Swing angle was not checked, but it is-

Section 4.1.6. still within the allowable range.
i

!

i 10 Has the inertial load of the support been included in the X See Observation PS-00-06(b). i

! design? i

!

Cleveland Electric Illuminating; 83102
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PIPE SUPPORT MK-1E22-H004

ne,w.., S. Luo f, L ch.ckHet No. PS-02-H004

D* ** /*//w/gx,

Satisfactory

item Yes No Commente

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8.
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.57'

12. Support attachment / connection to supporting structural X

element: Has design calculation been provided for
support attachment / connection points?

.

13. Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.1.1?
b. Stiffness. Docs tne design meet the requirements of X The spring constant for this support

GAI Perry Project Pipe Support Design Instruction (pg. 7.2) was based on the size 40 rigid
Manual ? sway strut which was replaced by a 3" +

sch 40 pipe due to the minimum pin-to- r
'

pin distance. However, a solid circular
section was used in stiffness calcu-

| lation. This will reduce the original

| stiffness by 85% but it will still be
; greater than the allowable.

See Observation PS-00-05(d).
! *

' Cleveland Electric Illuminating; 83102
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PIPE SUPPORT MK-1E22-H004

noviewer S. Luo f, h Checkflet No. PS-02-H004

Date / 2/,y ga,
Satisfactory

item Yes No Commente

c. Stresses. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.47

14. Inspect the following load cases, as applicable, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):
a. DW h. PR

b. T 1 AP
c. SUS j. PS
d. OCC k. SRV

e. OBE 1 CHUG
f. SSE m. C0

; g. JI n. WEIR
o. FL

15 Design Output:
a. Does the design meet the functional requirements as X

! defined in the piping analysis?
b. Does the design reflect correctly all the physical X Item L shown on call-out table does not

; arrangements shown on GAI drawing (s)? match the design dimension shown in
design calculation (pg. 10.33) and

; detail "L" shown on the drawing. How-
ever, both dimensions are acceptable.
Restraint direction shown on the drawing
does not match the real configuration.

i See Observation PS-00-01(1).

Cleveland Electric Illuminating; 83102
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"""""d""""""""" PIPE SUPPORT MK-1E22-H005

Checklist No. PS-02-H005Reviewer S. Luo [
D= '* W 2s sy

Setlefactory

item Yes No Commente

1. Design Input Data:
Check that all data is used correctly. X-

Refer to Calc. No. 1E22G04(B), Rev. 1.
Refer to GAI Drawing No. 04-4549-S-322-701, Rev. A.

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X 1.5 load factor was used in design-

Refer to Calc. No. 1E22G04(B), Rev. 1. calculation which is acceptable.

3 Loading Combinations:
Check for consistency with GAI Specifications.-

a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev. 1 N/A
b. HPCS, DSP-E22-1-4549-00, Rev. 1 X

c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).

4. Gap: tt/A
a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2.
b. Does the gap accommodate thermal and dynamic move-,

ments in non-restraint directions?

!

|

Cleveland Electric Illuminating; 83102
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PIPE SUP M T MK-1F2? H005

# *** S. Luo 6 [w Checkilet No. PS-02-H005

Date /A/J3ff ,
Sallefactory

item Yes Mc Commente

5. Restraints:
Check whether the design satisfies the piping analysis X-

application requirements. '

6 Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.3.
1

7. Hanger Rods:
- . neck consistency with Cygna Criteria 83102-DC-2, N/A

.
Section 4.1.4.

!

8 Snubbers:'

- Check consistency with Cygna Criteria 83102-DC-2, X Stroke set at midpoint.
Section. 4.1.5.

9. Strut: :
Check consistency with Cygna Criteria 83102-DC-2, N/A !

-

Section 4.1.6.

:
a
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PIpF SappART ter.1r??_unnG

h S. Luc f, CheckNet No. PS-02-H005

**'* / % / s s |

Setlefectory

stese Yee No Commente i

10 Has the inertial load of the support been included in the X See Observation PS-00-O'(b).
design?

i

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

'Section 4.1.8.
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.57
,

!

12. Support attachment / connection to supporting structural X

element: Has design calculation been provided for
support attachment / connection points?

!13. Design / Interface Requirements:
a. Stiffness. Does the design reet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.1.17
b. Stiffness. Does the design meet the requirements of X ;

GAI Perry Project Pipe Support Design Instruction j

Manual ?
c. Stresses. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.47

i

Cleveland Electric Illuminating; 83102
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Independent Design :

A t% 6 Review Checklist
PIPE StrPORT MX-1E22-H005

nesse er S. Luo f.[u checknet No. PS-02-H005

Date />;/jpfy >

Satietectory

item Yes No Commente

14 Inspect the following load cases, as applicable, for X

reasonableness (see Cygna Criteria 83102-DC-2, for ,

definitions): ;

a. DW h. PR

b. T 1 AP

c. SUS j. PS
d. OCC k. SRV

e. OBE 1. CHtJG

f. SSE m. C0 t
'

g. JI n. WEIR
O. FL

|

15 Design Output: ;

a. Does the design meet the functional requirements as X :
!defined in the piping analysis?;

b. Does the design reflect correctly all the physical X

arrangements shown on GAI drawing (s)?

4

1

t

!

Cleveland Electric Illuminating; 83102 |
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[W - Independent Design
4M Td Review Checklist

I!smimmelillimilli
PIPE SUPPORT MK-1E22-H006

Reviewer S. Luo 4h Checkilst No. PS-02-H006

Date (2f- j gz
'

S atisf actory

item Yes No Comments

i.
1. Design Input Data: I

Check that all data is used correctly. X-

Refer to Calc. No. 1E22G04(B), Rev. 1.
Refer to GAI Drawing No. 04-4549-S322-701, Rev.,B.

'

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X e Loads from 1E22-H005 used in this'

-

Refer to Calc. No. 1E22G04(B), Rev. 1. design calculation were slightly less
than the current loads (FY = 13.9
kips, FZ = 25.9 kips). The support
is adequate, due to the low stresses. +

e Support frame weight was not included
. in the design.
'

See Observation PS-00-06(a).

3. Loading Combinations:
Check for consistency with GAI Specifications.-

,

a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev. 1 N/A,

b. HPCS, DSP-E22-1-4549-00, Rev. 1 X:

c. Cygna Criteria 83102-DC-2 X

|4. Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2

i Section 4.1.2.
|

; '

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4
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Independent Design

L4 se n M Review Checklist
191111111111111111|||111111f!l

PIPE SUPPORT MK-1E22-H006

noviewer S. Luo f, checklist No. PS-02-H006

Date jg,g gz

Satisfactory

Item Yes No Comments

b. Does the gap accommodate thermal and dynamic move-
ments in non-restraint directions?

.5. Restraints:
Check whether the design sati;fies the piping analysis X-

application requirements.

6 Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, X Cold setting calculation was not based-

Section 4.1.3. on the normal thermal mode THN1 and'

there is no calculation to back up the
cold setting shown on drawing. However,
the design is still 0K.

>

7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4
i

'

8 Snubbers: N/A
' Check consistency with Cygna Criteria 83102-DC-2,-

Section. 4.1.5.

Cleveland Electric Illuminating; 83102;
' Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4
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M Independent Design

L41% Td Review Checklist
PIPE SUPPORT MK-lE22-H006

( [,, Checklist No. PS-02-H006R*ee*** S. Luo
Date |2.]y3) qy

Satisfactory

item Yes No Commente

9. Strut:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.6
,

10 Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8.
b. Does anchor bolt design meet the requirement of'

Cygna Criteria 83102-DC-2, Section 4.57
,

j

; 12. Support attachment / connection to supporting structural X
' element: Has design calculation been provided for

support attachment / connection points?
!
!

! 13. Design / Interface Requirements:
: a. Stiffness. Does the design meet the requirements of N/A
t Cygna Criteria 83102-DC-2 Section 4.1.17
j b. Sti f fness. Does the design meet the requirements of N/A
: GAI Perry Project Pipe Support Design Instruction

Manual?
;-

Cleveland Electric Illuminating; 83102
! Perry Nuclear Power Plant Piping Design Review Sheet 3 of 4
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Independent Design
Review ChecklistAtn i

==========
PIPE SWPW T MK-1E22-H006

h S. Luo 4 f, CheckNet No. PS-02-H006
o*** /M>/ 8 3,

Setlefactory

item Yes N. Commente

c. Stresses. Does the design meet the requirements of X
Cygna Criteria 83102-DC-2, Section 4.47

,;.

14 Inspect the following load cases, as applicable, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):
a. DW h. PRj

! b. T 1. AP

| c. SUS j. PS
| d. OCC k. SRV

e. OBE 1 CHUG
,

'
f. SSE m. CO
g. JI n. WEIR

o. FL
,

15. Design Output: !
a. Does the design meet the functional requirements as X

defined in the piping analysis? ;,

b. Does the design reflect correctly all the physical X i
'

; arrangements shown on GAI drawing (s)?
'

!

i

!
i
i

i

Cleveland Electric Illiminating; 83102
,
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- Independent Design

L4 L n Review Checkliste
m

PIPE StrPE T K -1M22-H003

A*.ee er R. Saliga /P . f, A (. / G A cwkuet No. PS-03-H003

Date i L//J/$3
satsetectory

| Me Comanentsitem Yee

i

1. Design Input Data:
Check that all data is used correctly. X No reference is provided. Design is-

Refer to Calc. No. IN22G01(B), Rev.1. based on superseded loads rigid
Refer to GAI Drawing No. 04-4549-5-322-121. Rev. A. support. Snubber design is not

provided.

See Observation PS-00-01(t).

!

2. Design Assumptions & Design Methods:
Check the acceptability of the original desige. X-

'Refer to Calc. No. IN22601(B), Rev. 1.

3. Loading Combinations: No reference is provided for load |

Check for consistency with GAI Specifications. combination computer output.-

a. Nuclear Boiler System. DSP-821-1-4549-00, Rev. 1 X

b. hPCS, DSP-E22-1-4549-00, Rev. 1 N/A
c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).

i
4 Gap: N/A

a. Check for consistency with Cygna Criteria 83102-00-2
Section 4.1.2.

b. Does the gap accommodate thermal and dynamic move- ,

ments in non-restraint directions?
1

i

Cleveland Electric Illuminating; 83102 |
Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4 |
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Independent Design

L*t t% i Review Checklist
PIPE SMPPW T MK-1N22-H003

me.ee er R. Baliga p , f; j f_f (, g c m knee me. PS-03-H003

Deto W //J)f3
sees #ectory

Item Yee no Coswnente

5. Restraints:
Check hther the design satisfies the piping analysis X ;-

application requirements. !

.

6. Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.3.

7 Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4
,

8. Snubbers:
' Check consistency with Cygna Criteria 83102-DC-2, X Cold setting is not shown on drawing-

Section. 4.1.5. sheet. Offset is not shown on support
drawing.
See Observation PS-00-01(t).

i

j

9 Strut:
Check consistency with Cygna Criteria 83102-DC-2, h/A-

Section 4.1.6

Cleveland Electr:c Illuminating; 83102
'

Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4
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. Independent Design

di n i Review Checklist
PIPE SUPPORT MK-1N22-H003

neese er R. Saliga jQ , jg g g g 4 jy chectuet me. PS-03-H003

Date /b/p/fy
#sonetectorv

| ne commentstie. vos

10. hs the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2

Section 4.1.8
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2. Section 4.5?
i

12. Support attachment / connection to supporting structural X No calctlation is provided, but the
element: hs design calculation been provided for weld connection is OK.
support attachment / connection points? !

13. Design / Interface Requirements: I

a. Stiffness. Does the design meet the requirements of X Change in stiffness due to snubber
Cygna Criteria 83102-DC-2 Section 4.1.1? change from PSA-1/4 to PSA-1.

b. Stiffness. Does the design meet the requirements of X See Observation PS-00-01(q).
GAI Perry Project Pipe Support Design Instruction
knual?

c. Stresses. Does the design meet the requirements of I
Cygna Criteria 83102-DC-2 Section 4.4?

Cleveland Electric Illumicating; 83102 Sh**E 3 UI 4 ,

'Perry Nuclear Power Plant Piping Design Review
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Independent Design

' ~

L4 ti J 1 - Review Checklist ,

m 'augus , . - -
_

PIPE SirPMT MK-1N22-h003
_

-

Ibestemer R.1Sa119s [ AA/e /* p CheckN.: Me. ' PS-03-H003

_

- ~L'D*|L/H)b__

_ s. ,, J i/
-

,

' '
-

_ so.m v me commona.
_

p+ Q '''%-

_ 14 Inspect the fo11cning load cases, as ajplicable, for ~

X
reasonableness (see Cygna Criteria 83102-DC-2, for

, ~ -
. deffattiens)- -

- a. Inf h. PR ~.
h. T 1. AP

~ 4 ~_0CC
.~ J. PSr : c. - 5415 ~

~
;- t. SRY

e. GCE. :: - 1. Dvis - j
f. SS: - - a. CO
g. JI n. IdEIR

,

;
,

i

* '

i _

15. Desigm Output:
a. Does " e design meet tne fcnctional requirements as I

definea in the piping analysis?

b. Does the design reflect correctly all the physical X Snubber offset is not shown on support
arrangements shoen on GAI drawing (s)? drawing.

See Observation PS-00-01(t).

Clevelar.d Electric Illuminating; 83102
Perry Nuclear Power Plar.t Piping Design Review Sheet 4 of 4
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N Independent Design
A f. % T d Review Checklist
litillfilillimillililllillli pp p ,

noviewer R. Baliga p , y A g7 Q Checkilet No. PS-03-H004

Datehl||))f'

Setlefectory

Item Yee No Commente

1. Design Input Data:
Check that all data is used correctly. X No reference is provided. Design is-.

Refer to Calc. No. IN22G01(B), Rev. 1. based on superseded loads. No proper
Refer to GAI Drawing No. 044549S-322-121, Rev. A. documentation. Design is acceptable.

i 2. Design Assumptions & Design Methods:
Chnck the acceptability of the original design. X-

;
' Refer to Calc. No. IN22G01(B), Rev. 1.
,

3. Loading Combinations:'

Check for consistency with GAI Specifications. 8-

a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev. 1 X

b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A
c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).

'

4. Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2,

i Section 4.1.2.
b. .Does the gap accommodate thermal and dynamic move-

ments in non-restraint directions?
,

;

! Cleveland Electric Illuminating; 83102
! Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4
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A Oh' Td Review Checklist
tilllisilllfilillilillllllilli

PIPE SUPPORT MK-1N22-H004

ceviewer R. Baliga (,A gi&A Checklist No. PS-03-H004
,

D*** IL||J/j5
# #S atisf actory,

Item Yes No Comments

5. ' Restraints:
i Check whether the design satisfies the piping analysis X-

application requirements.

'

6 Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.3,

1

7. Hanger Rods:-

Check consistency with Cygna Criteria 83102-DC-2, N/A-

-Section 4.1.4. .

8. Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, X-

Section. 4.1.5.
.

9. Strut:

!
- Check consistency with Cygna Criteria 83102-DC-2, N/A

! Section 4.1.6.

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4
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- W Independent Design

IWA Td Review Checklist
- filitilit;;...... .. .. .. ;;i

_ _

.

noviewer R. Baliga ((.AAggcj checkfest No. PS-03-H004

D***/L||1|h
# #

Setlefactory

Item Yes No Commente

L 10 Has the inertial load of the support been included in th.e X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts: N/A ,

a. Check consistency with Cygna criteria 83102-DC-2,
Section 4.1.8. ,

b. Does anchor _ bolt design meet the requirement of
Cygna Criteria 83102-DC-2, Section 4.57

.
-

12. Support _ attachment / connection to supporting structural X Design calculations are not shown but
element: Has design calculation been provided for the connection is OK,'

support attachment / connection points? See Observation PS-00-01(u).
.

. 13. Design / Interface Requirements:
' a. Stiffness. Does the design meet the requirements of X Change in stiffness due to snubber

Cygna Criteria 83102-DC-2, Section 4.1.1? change from PSA-1/4 to PSA-1.
i See Observation PS-00-01(q).
! b. Stiffness. Does the design meet the requirements of X See Observation PS-00-05(k).

GAI Perry Project Pipe Support Design Instruction
Manual?

c. Stresses. Does the design meet the requirements of X

i Cygna Criteria 83102-DC-2, Section 4.4?
:

i

i -Cleveland Electric Illuminating; 83102

|
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N Independent Design-
A im M Review Checklist ,

111111111|||1111|||11|||111|||

PIPE SUPPORT MK-1N2? Hnna

Reviewer R. Baliga g , fg A c ; g A Checklist No. PS-03-H004

Date |L.|ffh
# '

Sallefactory

Item Yes No Comments

14. Inspect the following load cases, as applicable, for X
reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):
a. DW h. PR
b. T. 1. AP
c. SUS j. PS
d. OCC k. SRV
e. OBE 1. CHUG
f. SSE m. C0
g. JI n. WEIR

i- o. FL

15 Design Output:
a. Does the design meet the functional requirements as X

defined in the piping analysis?
| b. Does the design reflect correctly all the physical X

| arrangements shown on GAI drawing (s)?

:
,

i

|

|

|

i
'

1
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.R Independent Design
,

[4 M M Review Checklist'

111;;..... e....;;:lli

Reviewer R. Baliga /Q . A A L | C f] Checklist No. PS-03-H005
~

I L}JJ}}}:; Date
' '

Satiefsetory

Item Yes No Comments

1. Design Input Data:
Check that all data is used correctly. X No reference is provided for loads on-

Refer to Calc. No. IN22G01(B), Rev. 1. calculation sheet. Thermal modes are
Refer to GAI Drawing No. 04-4549-S-322-121, Rev. A. not defined. Poor documentation, but

acceptable.
:

T

2. Design Assumptions & Design Methods
. Check the acceptability of the original design. X Acceptable, but no proper documentation.-

Refer to Calc. No. 1N22G01(B), Rev. 1.

3. Loading' Combinations:
'

- Check for consistency with GAI Specifications.
a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev. 1 X

,

b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/Ai

c. Cygna Criteria 83102-DC-2 X

4. Gap: N/A; spring hanger
a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2.
b. Does the gap accomraodate thermal and dynamic move-

ments in non-restraint directions?

i

Cleveland Electric Illuminating; 83102
.! Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4
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MgBlilE Independent Design
E41%' Td Review Checklist
lilllllliittiiiiiiiiiiiiiiiiil

PIPF SIPPfMIT MY _1 N77_l4 AAR

n. 8.iioa A. n A L/ C A ~~n.. .., "-"
o..f,,/jf//s

#
Satisfactory -

Item Y.e No Cc.. snte

5. Restraints:
Check whether the design satisfies the piping analysis Xi -

application requirements.

6 Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, X Spring should be checked for seismic' -

Section 4.1.3. movements to avoid touching of top and
bottom of spring.
See Observation PS-00-07(f).

i

7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4
:'

8. Snubbers:
- Check consistency with Cygna Criteria 83102-DC-2, N/A

Section. 4.1.5.
!

: 9. Strut:
Check consistency. with Cygna Criteria 83102-DC-2, N/A

'
-

i Section 4.1.6
|
.

|

| Cleveland Electric Illuminating; 83102
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Independent Design

A l n Ti Review Checklist
" " " " E"U

PIPE SUPPORT MK-1N22-H005

c vs..., R. Baliga gQ , 4 A_ g ; c, A Checklist No. PS-03-H005,

Det* FL/ /(|}
#Satisfactory

Item Yes No Comments

i 10. Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

_

11.. Base Plates and Anchor Bolts: N/A; attached to existing steel,
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8.
,

b. Does anchor bolt design meet the requirement of '

Cygna Criteria 83102-DC-2, Section 4.57
4

12. Support attachment / connection to supporting structural X Exact moment distributed to structural
element: Has design calculation been provided for steel is not calculated, but OK.
support attachment / connection points?

.

13 Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of X Stiffness calculation for steel frame ;

Cygna Criteria 83102-DC-2, Section 4.1.1? is not shown.
'

b. Stiffness. Does the design meet the requirements of X See Observation PS-00-01(r).
GAI Perry Project Pipe Support Design Instruction>

Manual ?
c. Stresses. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.4?

|

Cleveland Electric Illuminating; 83102
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Independent Design

d L'h Ti Review Checklist
|111111111111?l1111111||11|||I

PIPE SUPPORT MK-1N22-H005

noviewer R. Baliga g , A 4 c g c, y Checkflet No. PS-03-H005

Dete ll//f}},r
#

Setlefactory'

Item Yes No Comspento

'14. Inspect the following load cases, as applicat'le, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):
a. DW h. PR

b. T 1. AP

c. SUS j. PS

d. OCC k. SRV

e. OBE 1 CHUG

f. SSE m. C0
g. JI n. WEIR

o. FL

,

15. Design Output:
a. Does the design meet the functional requirements as X

defined in the piping analysis?
b. Does the design reflect correctly all the physical X

arrangements shown on GAI drawing (s)?

4

;

i

,

!
. Cleveland Electric Illuminating; 83102
"
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Independent Design

A f. iM Review Checklist|
1111111111|||||11|||11111|||||

PIPE SUPPORT MK-1N7?-H006

Cevemr R. Baliga /) . jt, 4 L ; G fl Checklist No. PS-03-H006

Date /&||j }hi
,

S atisf actory

Item Yes No Comments
;

!

1. Design Input Data:
Check that all data is used correctly. X No reference for loads. Thermal modes-

Refer to Calc. No. 1N22G01(B), Rev. 1. are not defined. Poor documentation.
i Refer to GAI Drawing No. 04-4549-S-322-121, Rev. A.

__

2. Design Assumptions & Design Methods:.

Check the acceptability of the original design. X-
,

Refer to Calc. No. IN22G01(B), Rev. 1.

;

3. Loading Combinations:
- Check for consistency with GAI Specifications.

a. Nuclear Boiler System, DSP-821-1-4549-00 Rev. 1 X.

l b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A
j c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).
! _

i

j 4. Gap: N/A. With thermal movements in
i a. Check for consistency with Cygna Criteri 83102-DC-2 unrestrained direction, swing angle is

Section 4.1.2. within 5*.
b. Does the gap accommodate thermal and dynamic move-

ments in non-restraint directions?
,

i

Cleveland Electric Illuminating; 83102
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g' fd Independent Design
L4 L6 Review Checklist

. llllillllllllililllilllifillli
PIPE SUPPORT MK-1N22-H006

noviewer R. Baliga d . /$ A L l G M
o g. /g fj / p

-

S etlef actory

item Yes No Comments

5. Restraints:-

Check whether the design satisfies the piping analysis X-

'application requ!rements.
.

6. Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.3.

! 7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4

8. Snubbers:
Check consistency with Cygna Criteria 83102-CC-2, X

'
-

Section. 4.1.5.
.

9 Strut:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.6.
I

i
'

!

Cleveland Electric Illuminating; 83102
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W Independent Design
M D h'fd Review Checklist
lilllilllfilitililllllillllli

PIPE SUPPORT MK-1N22-H006

neviewer R. Baliga f . A A /._ t (, y checklist No. PS-03-H006

Date /L||j |};,
# '

S etlef actory

ltem Yes No Comments

10. Has the inertial load of the support been included in the X See Observation PS-00-06(b),
design?

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8
; b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.5?

12. Support attachment / connection to supporting structural X *
element: Has design calculation been provided for
support attachment / connection points?

<

13 Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of X Change in stiffness due to snubber

Cygna Criteria 83102-DC-2, Section 4.1.1? change from PSA-1/4 to PSA-1.
b. Stiffness. Does the design meet the requirements of X See Observation PS-00-01(q)..

i GAI Perry Project Pipe Support Design Instruction See Observation PS-00-05(k).
' Manual ?
; c. Stresses. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.4?
-

.

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 3 of 4'
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g%Td independent Design
AL Review Checklist
1111111110||11111i111111:11111

PIPE SUPPORT MK-1N22-H006

n.,i...e R. Baliga A. /$A LI G A * " * ' ~'

gg,,,,

Satisfactory

item Yes No Comments

14. Inspect the following load cases, as applicable, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions): '

a. DW h. PR -

b. T 1 AP4

*

c. SUS j. PS

d. OCC k. SRV

e. OBE 1 CHOG
f. SSE m. C0
g. JI n. WEIR

o. FL

15 Design Output:
.a. Does the design meet the functional requirements as X

defined in the piping analysis?
b. Does the design reflect correctly all the physical X

j arrangements shown on GAI drawing (s)?
1

!

:

|

{ Cleveland Electric Illuminating; 83102
1 Perry Nuclear Power Plant Piping Design Review Sheet 4 of 4
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p Independent Design
[41 CIA Review Checklist

'"" "

PIPE SUPPORT MK-1N22-H007

noviewer R. Baliga A AA.gg4A Checklist No. PS-03-H007

Date/b//f/[
#

Satisfactory

Item Yes No Commente

1. Design Input Data:
Check that all data is used correctly. X No calculation is provided for final-

Refer to Calc. No. IN22G01(B), Rev. 1. design, but OK. Design is based on.

Refer to GAI Drawing No. 04-4549-S-322-121, Rev. A. Calculation Sect.11, Sub. 4,
pg. 10-13c, d.

_

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X Design for superseded loads are avail--

Refer to Calc. No. IN22G01(B), Rev. 1. able. Design sketch does not match with
the final support drawing (see above).

,

3. Loading Combinations:
Check for consistency with GAI Specifications,-

,

a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev. 1 X

b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A
c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02. |

4. Gap: N/A
! a. Check for consistency with Cygna Criteria 83102-DC-2
; Section 4.1.2.
; b. Does the gap accommodate thermal and dynamic move-

'i ments in non-restraint directions?

Cleveland Electric Illuminating; 83102 j
Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4 ;
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[W' M
Independent Design

Ti% Review Checklist
19111111111111111|||||||||||11

PIPE SUPPORT MK-1N22-H007

ce, sewer R. Baliga A . /$ A L ICr A "* ' " ~

,,,,

#S atisf actory

Item Yes No Commente

5. Restraints:
Check whether the design satisfies the pipir.g analysis .X-

application requirements.

6 Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.3

7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4.

8 Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, X-

Section. 4.1.5.

9. Strut:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.6
i

Cleveland Electric Illuminating; 83102 '

'Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4
.
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Independent Design

M D b fi Review Checklist
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PIPE SUPPORT MK-1N22-H007
.

ceviewer R. Bal1ga L AALl6A ,,,, jggg
#

Satisfactory

Item Yes No Comments
-

,

10. Has the inertial load of the support been incitded in the X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.57
.

12. Support attachment / connection to supporting structural X See Observation PS-00-05(1),
element: Has design calculation been provided for
support attachment / connection points?

i

13. Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of X Stiffness calculation is not provided.

Cygna Criteria 83102-DC-2, Section 4.1.1? See Observation PS-00-01(v).
'

b. Stiffness. Does the design meet the requirements of X'

! GAI Perry Project Pipe Support Design Instruction
Manual?,

c. Stresses. Does the design meet the requiremer.ts of X

4 Cygna Criteria 83102-DC-2, Section 4.4?
,

!

,

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 3 of 4i
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Independent Design.

.4 f.i Review Checklist
mec ::;;;;;;

PIPE SUPPORT MX-1N22-H007

c..i..., R. saliga # . X A4/C A necknet N - PS-03-H007
,,,

#
Setlefactory

Item Yes No Comments

14. Inspect the following load cases, as applicabic, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):
a. DW h. PR

b. T 1. AP

c. SUS j. PS

d. OCC k. SRY

e. OBE 1 CHUG
f. SSE m. C0
g. JI n. WEIR ,

O. FL

15 Design Output;
i a. Does the design meet the functional requirements as X
'

defined in the piping analysis?
; b. Does the design reflect correctly all the physical X

arrangements shown on GAI drawing (s)?
;

,

;
4

I
4

i Cleveland Electric Illuminating; 83102
; Perry Nuclear Power Plant Piping Design Review Sheet 4 of 4
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M Independent Design
L4L%'TJ Review Checklist
11111111111|||111111111111111

PIPE SUPPORT MK-1N22-H008

Ceviewer R. Baliga g , A 4 g, / Q Checklist No. PS-03-H008

A-/n /Aoa'..
__

i Satisfactory

item Yes No Comments

1. Design Input Data:
Check that all data is used correctly. X-

Refer to Calc. No. IN22G01(B), Rev. 1.
Refer to GAI Drawing No. 04-4549-S-322-121, Rev. A.

.

2. Design Assumptions & Design Methods: ,

Check the acceptability of the original design. iX-

Refer to Calc. No. IN22G01(B), Rev. 1.

3. Loading Combinations:
Check for consistency with GAI Specifications.'

-

a. Nuclear Boiler System, DSP-B21-1-4549-00. Rev. 1 X

b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A
c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).

1
[

.

t

4. Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2.4

'

b. Does the gap accommodate thermal and dyna.nic move-
| ments in non-restraint directions?

'

:

i Cleveland Electric Illuminating; 83102
Per;y Nuclear Power Plant Piping Design Review Sheet 1 of 4
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M L n fi .
Independent Design
Review Checklist

||||1188||||||||||||||||||||||
PIPE SUPPORT MK-1N22-H008

Cowlewer R. Baliga M AAL/0 A ~

jjgo , ,,

S etsef actory

item Yes No Commente,

5. Restraints:
Check whether the design satisfies the piping analysis X-

application requirements.

6 Spring Supports:
Check consistency with Cygna Criteria 83302-DC-2, N/A-

Section 4.1.3.*

; 7. Hanger Rods:
' Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4.
1

8 Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, X Resetting of snubber is required.-

! Section. 4.1.5. Set 2 7/8" outside and 1 1/8" inside.
See Observation PS-00-07(e).,

| 9. Strut:
'

Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.6

!
I
' Cleveland Electric Illuminating; 83102
: Perry Nuclear Power Plant Piping Design Review Sheet.2 of 4
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Independent Design.

A f.% i Review Checklist
immmilmimmimtm

PIPE SUPPORT MK-1N22-H008

ceviewer R. Baliga [2 /J A L./ Gr A * '"~ ""~

,,,, jggg,
# '

Sallefactory

Item Yes No Commente

10 Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts:3
' a. Check consistency with Cygna criteria 83102-DC-2, N/A

Section 4.1.8
b. Does anchor bolt design meet the requirenent of

Cygna Criteria 83102-DC-2, Section 4.S?
.

12. Support attachment / connection to supporting structural X,

element: Has design calculation been provided for,

support attachment / connection points?

13. Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements cf X Change in stiffness due to snubber

Cygna Criteria 83102-DC-2, Section 4.1.1? change from PSA-1/2 to PSA-1.
,
'

b. Stiffness. Does the design meet the requirements of X See Observation PS-00-01(q).
.

' 'GAI Perry Project Pipe Support Design Instruction See Observation PS-00-05(k).
Manual ?;

c. Stresses. Does the design meet the requirements Of X

Cygna Criteria 83102-DC-2, Section 4.4?
;

.

t

Cleveland Electric Illuminating; 83102 Sheet 3 of 4
; Perry Nuclear Power Plant Piping Design Review
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Independent Desiga !

AL &fu Review Checklist
111111111111111111111111111111

PIPE SUPPORT MK-1N22-H008

noviewer R. Baliga g g 4 g_ / gg Checklist No. PS-03-H008

Date { }}|k
Satisfactory

item Yes No Comments

14.. Inspect the following load cases, as applicable, for X

reasonableness (see Cygna Criteria 83102-00-2, for
'

definitions):
a. DW h. PR

b. T 1. AP

c. SUS j. PS

d. OCC k. SRV

e. OBE 1. CHUG-

f. SSE m. C0,

g. JI n. WEIR :*

o. FL

!

'

15. Design Output:
a. Does the design meet the functional requirements as X

defined in the piping analysis?
! b. Does the design reflect correctly all the physical X

j arrangements shown on GAI drawing (s)?

!

i

i

l

i

i

i Cleveland Electric Illuminating; 83102
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independent Design
M d 2 Td Review Checklist
mmc....... ....a-

PIPE SllPPORT MK IN77 Hnn4

n.wi...r R. Baliga M-/ A/ /M
p.,. jf,//f//;,

'

Satisfactory

Item Yes No Comments
_

~

1. Design Input Data:
Check that all data is used correctly. X No reference is provided for loads.-

Refer to Calc. No. IN22G01(B), Rev. 1.
Refer to GAI Drawing No. 04-4549-S-322-121 Rev. A.

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X-

Refer to Calc. No. IN22G01(B), Rev.1.
t

3 Loading Combinations: Design loads are much larger than actual
Check for consistency with GAI Specifications. loads. Hence, OK,-

a. Nuclear Boiler System, DSP-B21-1-4549 00, Rev. 1 X

b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A
c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).

4 Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2.
; b. Does the gap accommodate thermal and dyriamic move-

ments in non-restraint directions?'

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4i
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P Independent Design
i.4 L*$2fd Review Checklist
111111111111!Il11|||111||11111

PIPE SUPPORT MK-1N22 -H009

Ceviewer R. Baliga [d . A A 4 / (,// Checklist No. PS-03-H009

Date f [[/f[[
#

Satisfactory

Item Yes No Commente

5. Restraints:
Check whether the design satisfies the piping enalysis X-

application requirements.
1

6. Spring Supports:
1 Check consistency with Cygna Criteria 83102-00-2, N/A-

Section 4.1.3.
,

.

7 Hanger Rods:
' Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4.

8. Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, X-

Section. 4.1.5.

9. Strut:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

j Section 4.1.6
!

1

Cleveland Electric Illuminating; 83102
| Perry Nuclear Power Plant Piping Desi;n Review Sheet 2 of 4
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Ni' M Review Checklist
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PIPE SUPPORT MK-1N22-H009

noviewer R. Baliga d - /.) A L / 6 /l
, , , , j g

Satisfactory

item Yes No Comments

10. Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts:
a. Check consistency with Cygna criteria 83102-DC-2, N/A

Section 4.1.8
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.57

12. Support attachment / connection to supporting structural X ,

element: Has design calculation been provided icr
support attachment / connection points?

.

13 Design / Interface Requirements:
a. Stiffness. Does the design meet the require:nents of X Change in stiffness due to snubber

i Cygna Criteria 83102-DC-2, Section 4.1.1? change from PSA-1/4 to PSA-1/2.
b. Stiffness. Does the design meet the requirements of X See Observation PS-00-01(q).

GAI Perry Project Pipe Support Design Instruction See Observation PS-00-05(k).i

Manual ?
c. Stresses. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.4?

:

Cleveland Electri: Illuminating; 83102
Perry f4uclear Power Plant Piping Design Review Sheet 3 of 4
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Independent Design

ALCf Review Checklisti

y
PIPE SlPPQilT MK 1N22 H004

" ''8' " R. Baliga k /$dAlGA checklist No. PS-03-H009
o=toIb//j/)$

#Setlefactory

item Yes No Comer. ente

14. Inspect the following load cases, as applicable, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):
a. DW h. PR

b. T 1. AP

c. SUS j. PS
d. OCC k. SRV

e. OBE 1. CHUG
f. SSE m. C0
g. JI n. WEIR

o. FL

15 Design Output: ,

'

a. Does the design meet the functional requirements as X

defined in the piping analysis?
b. Does the design reflect correctly all the physical

arrangements shown on GAI drawing (s)?,

e

|
1

i

b I
4

Cleveland Electric Illuminating; 83102
|Perry Nuclear Power Plant Piping Design Review Sheet 4 of 4
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Independent Design
L4 t% ti Review Checklist

. . ,

PIPE SUPPORT MK-1N22-H010

neve r R. Baliga R,g44/gg Checklist No. PS-03-H010 -

o.seIt/u//r
Setlefactory

item Yes No Commente

:

1. Design Input Data
.

Check that all data is used correctly. X i-

Refer to Calc. No. IN22G01(B), Rev. 1. ;

Refer to GAI Drawing No. 04-4549-S-322-121, Rev. A.

i
'

2. Design Assumptions & Design Methods:
!Check the acceptability of the original design. X-

Refer to Calc. No. IN22G01(B), Rev. 1.

!3. Loading Combinations:
Check for consistency with GAI Specifications. !-

a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev. 1 X -

b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A |

c. Cygna Criteria 83102-DC-2 X !

4 Gap: N/A l

a. Check for consistency with Cygna Criteria 83102-DC-2 :'

Section 4.1.2.'

b. Does the gap acconnodate thermal and dynamic move-
: ments in non-restraint directions? [

|>

'

:

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4
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P Independent Design
L4 Oi2Id Review Checklist
immHMMWilmimtm

PIPE SUPPORT MK-IN22-H010

Ceviewer R. Baliga /d . /J /, /_ (G f? CheckHat No. PS-03-H010

Date /L//j/[
#Satisfactory

Item Yes No Comments

5. Restraints:
Check w5 ether the design satisfies the piping analysis X-

application requirements.

6. Spring Supports:
Check consister.cy with Cygna Criteria 83102-DC-2, X Spring should be checked against the-

Section 4.1.3. seismic movements to avoid the touching
of top and bottom of the spring.
See Observation PS-00-07(f).

__

; 7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

,
i Section 4.1.4. j

;

8 Snubbers:'

; - Check consistency with Cygna Criteria 83102-DC-2, N/A
' Section. 4.1.5
:

9. Strut:,

Check consistency with Cygna Criteria 83102-DC-2, N/A: -

'

Section 4.1.6.

!

.

| Cleveland Electric Illuminating; 83102
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Independent Design
@%'fd

t

M Review Checklist
lunuttulinnuullutini

PIPE SUPPORT MK-1N22-H010

c. viewer R. Baliga [2 . A A L /6 A u.eknetNo. 03- M
,

#S etlef actory

It m Yes No Comment.

10 Has the inerotal load of the support been included in the X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,<

Section 4.1.8
b. Does anchor bolt design meet the requirement of

i Cygna Criteria 83102-DC-2, Section 4.57

12. Support attachment / connection to supporting structural X

element: Has design calculation been provided for
support attachment / connection points?

4

13. Design / Interface Requirements: ,

ta. Sti f fness. Does the design meet the requirements of X Spring is connected to L4 x 4 x 3/8
Cygna Criteria 83102-DC-2, Section 4.1.1? which is spanned across two existing ;

'

b. Sti f fness. Does the design meet the requirements of X W12 X 40 Calculation of stiffness for
GAI Perry Project Pipe Support Design Instruction angle (5'-0" long) is not shown, but
Manual? OK.

c. Stresses. Does the design meet the requirements of X
,

Cygna Criteria 83102-DC-2, Section 4.47

i

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 3 of 4 i
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77; - Independent Design-
' ~ A 1. % d

~

~ >"~ Review Checklist
'

4
^ '. 5- PIPE SUPPORT MK-1N22-H010

*'g > ' _ ,; ,
_

. R. saiiga g . g a c f c, J n C.,.c iisi no. 'es-c3 ioio ;3 -

c -
.. o... it/,gg 4

-

-
-

-. ,
- - Setlefactory

item Y.e No .- _ Comm.nto' '

" ~'

14 Inspect the following load cases, as applicable, for X -
_

reasonableness (see Cygna Criteria 83102-DC-2, for , _ . j
' '

definitions): _ .
~

. __ - , i~ -- '

a. DW h. PR . } ,

~

b. .T - 1. AP
"~ '

J. - P5 .

<;a c.-: SUS
~

;

dp OCC' - _ k. SRV ;

- e. OBE
~, t

f. SSE
' - 1. ' CriUG

''m. ' C0x
g. JI ._ f'; n. WEIR !

_ y ' O. FL !

_; . : -
15. Design Output:

a. Does the design meet the functional requirements as X !

|defined in the piping analysis?
b. Does the design reflect correctly all the physical X |

arrangements shown on GAI drawing (s)?

i

.

I

Cleveland Electric Illuminating; 83102 i
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PIPE SUPPORT MK-1N22-H011

teviewer- R. Baliga g , p 4 / g ff Checklist No. PS-03-H011

Date (L|}}Q3
Setlefsetory

item Yes No Comments

1. Design Input Data:
Check that all data is used correctly. X-

Refer to Calc. No. IN22G01(B), Rev. 1.
Refer to GAI Drawing No. 04-4549-S-322-121, Rev. E.

. .

2. Design Assumptions & Design Methods: !

Check the acceptability of the original design. X-

Refer to Calc. No. IN22G01(B), Rev. 1.

3 Loading Combinations: Loads are taken from unreferenced
Check for consistency with GAI Specifications, computer output.-

a. Nuclear Boiler System DSP-B21-1-4549-00, Rev. 1 X

b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A
c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).

4. Gap: N/A
| a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2.>

b. Does the gap accommodate thermal and dynamic move-
ments in non-restraint directions?

: Cleveland Electric Illuminating; 83102
Parry Nuclear Power Plant Piping Design Review Sheet 1 of 4
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Abh' Td Review Checklist
11111111111111111111111111:I11

FIPE SUPPORT MK-1N22-H011

ceviewer R. Baliga g gA4fgj Checklist No. PS-03-H011

Date | &))&
''

Satisfactory

Item Yes No Corements

~ 5. Restraints:
Check whether the design satisfies the piping analysis X-

application requirements.

6. Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.3.;

7. Hanger Rods:
'

Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4.

8. Snubbers:-

Check consistency with Cygna Criteria 83102-DC-2, X See Observation PS-00-07(e).-

Section. 4.1.5'

. 9. Strut:
I - Check consistency with Cygna Criteria 83102-DC-2, N/A
,

Section 4.1.6
I

f

i

j' Cleveland Electric Illuminating; 83102
.

Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4,
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PIPE SUPPORT MK-1N27-H011

noviewer R. Baliga A . A 4 t / C, A checklist No. PS-03-H011

Date /Z,,,fff h
# #S atisf actory

Item Yes No Comments

: 10. Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts: N/A
,

.a. Check consistency with Cygna criteria 83102-DC-2,
Section 4.1.8.

b. Does anchor bolt design meet the requirement of
Cygna Criteria 83102-DC-2, Section 4.57

-

1

j . 12. Support attachment / connection to supporting structural X

element: Has design calculation been provided for
support attachment / connection points?

13. Design / Interface Requirements: -

:
a. Sti ffness. Does-the design meet the requirements of X Change in stiffness due to snubber-

Cygna Criteria 83102-DC-2, Section 4.1.1? change from PSA-1/2 to PSA-3.
b. Stiffness. Does the design meet the requirements of X See Observation PS-00-01(q).

GAI Perry Project Pipe Support Design Instruction See Observation PS-00-05(k).
Manual ?

,.

: c. Stresses. Does the design meet the requirements of X

i Cygna Criteria 83102-DC-2, Section 4.4?

!

!

l

! Cleveland Electric Illuminating; 83102

|
Perry Nuclear Power Plant Piping Design Review Sheet 3 of 4
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.

11111111111111111||11||||11111

PIPE SUPPORT MK-1N22-H011

xevsewer R. Ba11ga A A A LIC A ~~~ #
o.,. (i),jJA

/Setlefactory

It.m Yes No Comments

14. Inspect the following load cases, as applicable, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):
a. DW h. PR

b. T 1. AP
1 c. SUS j. PS

d.- OCC k. SRV

e. OBE 1. CHUG
f. SSE m. C0,.

g. JI n. WEIR
o. FL

15. Design Output:
a. Does the design meet the functional requirements as X,

defined in the piping analysis?
b. Does the design reflect correctly all the physical X

arrangements shown on GAI drawing (s)?

:

:

,

!

Cleveland Electric Illuminating; 83102-

Perry Nuclear Power Plant Piping Design Review Sheet 4 of 4,
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||11111|||||||1111111|||l||lli

PIPE SUPPORT MK-1N22-H012

Reviewer R. Baliga d2 . A A 4 / 6 /l Checklist No. PS-03-H012

Date /L/////f
#

Sallefactory

Item Yes No Comments

1. Design Input Data:
Check that all data is used correctly. X-

Refer to Calc. No. IN22G01(B), Rev. 1.,

Refer to GAI Drawing No.- 04-4549-S-322-121, Rev. A.

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X-

'

Refer to Calc. No. 1N22G01(B). Rev. 1.
,

3. Loading Combinations: Taken directly from computer output
Check for consistency with GAI Specifications, which is not referenced,-

a. Nuclear Boller System, DSP-B21-1-4549-00, Rev. 1 X

b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A
c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).

4 Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2'

Section 4.1.2.
b. Does the gap accommodate thermal and dynamic move-

ments in non-restraint directions? |

!
' Cleveland Electric Illuminating; 83102

Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4
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'

PIPE SUPPORT MK-1N22-H012

; teviewer R. Baliga /2 J A /- / 6 A
o.. 4 /g /),,

/Satisfactory

Item Yes No Commente
,

5. . Restraints:
Check whether the design satisfies the piping analysis X-

application requirements.
.

: 6 Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A-;

.Section 4.1.3..

7 Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4.

; 8 Snubbers:
i Check consistency with Cygna Criteria 83102-DC-2, X-

Section. 4.1.5

9. Strut:
,

Check consistency with Cygna Criteria 83102-DC-2, N/A j
-

Section 4.1.6 )'
,

a |

i '

Cleveland Electric Illuminating; 83102
: Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4
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d LCfd Review Checklist
11 0 11111111111111111111111111 1

PIPE SUPPORT MK-1N22-H012

cevieww R. Baliga /2 . 4 A L / C A * "*' ~

,,,,j. yjg
Satisfactory

item Yes No Comments

10. Has.the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

11 Base Plates and Anchor Bolts:
-a. Check consistency with Cygna criteria 83102-DC-2, N/A

Section 4.1.8
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.57

12. Support attachment / connection to supporting structural X

element: Has design calculation been provided for
support attachment / connection points?

13 Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of X Change in stiffness due to snubber

Cygna Criteria 83102-DC-2, Section 4.1.1? change from PSA-1/2 to PSA-1.
b. Stiffness. Does the design meet the requirements of X See Observation PS-00-01(q).

GAI. Perry Project Pipe Support Design Instruction See Observation PS-00-05(k).
Manual ?.

! c. Stresses. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.4?

|

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 3 of 4
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,11111111111111111|||1111111111

PIPE SilPPORT MK 1N79 Hn17

noviewer R. Baliga d2. /3 4 & / 6tM
oate[L//J/gd:

'

Satisfactory

Item Yes No Comments

14 Inspect the following load cases, as applicable, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):

i a. DW h. PR
1 -b.- T 1. AP

c. SUS j. PS
d. OCC k. SRV

e. OBE 1. CHUG
f. SSE m. CO;

g. JI n. WEIR-

o. FL

i

1 15. Design Output:
a. Does the design meet the functional requirements as X

defined in the piping analysis? ,

b. Does the design reflect correctly all the physical X

arrangements shown on GAI drawing (s)?

i

!

!

:
,

| Cleveland Electric Illuminating; 83102
I Perry Nuclear Power Plant Piping Design Review Sheet 4 of 4
i
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@iiM independent Design
d Review Checklist
NNINNININNillHlHillil

PIPE SUPPORT MK-1N22-H013

steviewer R. Baliga f/ , A Ag,,,j d A Checkilst No. PS-03-H013

Dateff))f||
#S atisf actory

Item Yes No Comments

1. Design Input Data:
Check that all data is used correctly. X No reference is provided.-

Refer to Calc. No. IN22G01(B), Rev. 1.
Refer to GAI Drawing No. 04-4549-S-322-121, Rev. A.

,

,

; 2. Design Assumptions & Design Methods:
4

- Check the acceptability of the original design. X

i Refer to Calc. No. IN22G01(B), Rev. 1.

'
3. Loading Combinations:

Check for consistency with GAI Specifications.-

a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev. 1 X

b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A,

c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).
_

4. Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2,

| Section 4.1.2.
b. Does the gap accommodate thermal and dynamic move-i

ments in non-restraint directions?
:

!

Cleveland Electric Illuminating; 83102
P:rry Nuclear Power Plant Piping Design Review Sheet 1 of 4
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A l i'TJ Review Checklist
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PIPE SUPPORT MK-1N22-H013 &
1

;; .

noviewer R. Baliga R . / /t L / fr A * "'"' ' ~"

g,,,,

ISatisfactory

item Yes No Commente

5. Restraints:
1

- Check whether the design satisfies the piping analysis X

, application requirements.
!

| 6. Spring Supports:
j Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.3

7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

.

Section 4.1.4'

!
!

: 8. Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, X Snubber should be set at 0.325".1

-

' Section. 4.1.5 See Observation PS-00-07(e).

! 9. Strut:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

,

i Section 4.1.6.

1

!

!

!
'

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4;
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PIPE SUPPORT MK-1N22-H013

ceviewer R. Baliga g,gg/g Checklist No. PS-03-H013

o=c n hrlh
# '

Satisfactory

item Yes No Comments

10. Has the inertial load of the support been included in the X See Observation PS-00-06(b). ,

design?
,

,

,

11. Base Plates and Anchor Bolts:
a. Check consistency with Cygna criteria 83102-DC-2, N/A

Section 4.1.8.
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.57

12. Support attachment / connection to supporting structural X

element: Has design calculation been provided for
support attachment / connection points?

4

13. Design / Interface Requirements:
a. Sti f fness. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.1.17
b. Stiffness. Does the design meet the requirements of X l

; GAI Perry Project Pipe Support Design Instruction
: Manual?

c. Stresses. Does the design meet the requirements of X
*

Cygna Criteria 83102-DC-2, Section 4.4?

I

j
j Cleveland Electric Illuminating; 83102

Perry Nuclear Power Plant Piping Design Review Sheet 3 of 4i
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L4 Ld i fd Review Checklist
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PIPE SUPPORT MK-1N22-H013

ceviewer R. Bal1ga A , g A 4 f c ,q Checklist No. PS-03-H013

Date jb|)f }|)
#

Satisfactory

Item Yes No Commente

14 Inspect the following load cases, as applicable, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):
a. DW h. PR

b. T 1. AP
c. SUS j. PS
d. OCC k. SRV

e. OBE 1. CHUG
f. SSE m. C0r

g. JI n. WEIR
o. FL

i

i 15. Design Output:
a. Does the design meet the functional requirements as X

defined in the piping analysis?
b. Does the design reflect correctly all the physical X:

] arrangements shown on GAI drawing (s)?

i
j

j

j

i Cleveland Electric Illuminating; 83102 Sheet 4 of 4; Perry Nuclear Power Plant Piping Design Review
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PIPE SUPPORT MK-1N22-H014

noviewer R. Baliga g , A A /_ f G /l Checklist No. PS-03-H014

Date /l-//J/h
#

Satistectory

Item Yes No Commente

1. Design Input Data:
Check that all data is used correctly. X No ' reference is provided. Loads in-

Refer to Calc. No. IN22G01(B), Rev. 1. Y-direction given on calculation sheet.

Refer to GAI Drawing No. 044549S-322-121, Rev. B. are not for this hanger (Y-load is for
support H148). OK.
See Observation PS-00-01(w).

2. Design Assumptions & Design Metnods:
. Check the acceptability of the original design. X-

Refer to Calc. No. IN22G01(B), Rev. 1.

3. Loading Combinations:
Check for consistency with GAI Specifications. Loads on drawing sheet are directly i*-

'taken from computer output which is not.

referenced.
j a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev.1 X
i b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A
I c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a). |

:

4. Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2. I

j b. Does the gap accommodate thermal and dynamic move- |
ments in non-restraint directions?'

I Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4,

:
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g Independent. Design
L4 L% TJ Review Checklist-

a
PIPE SUPPORT MK-IN22-H014

checklist No. PS-03-H014

Sallefactory

item Yes No | Comments

5. Restraints:
Check whether the design satisfies the piping analysis X Design calculation for hanger H014 shows-

application requirements. loads in X and Y direction. Support
drawing shows hanger H014 only in X- <

direction and hanger H148 in Y-
direction. Acceptable.

6. Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.3,

7 Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4

8. Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, X-

Section. 4.1.5

9. Strut:1

- Check consistency with Cygna Criteria 83102-DC-2, N/A
Section 4.1.6.

I

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4
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PIPE SUPPORT MK-1N22-H014

news w R. Baliga p,AAggg Checklist No. PS-03-H014

Dato /L//I/d5
Satisfactors

item Yes No Commente

10. Has the inertial load of the support been included in the X See Observation PS-00-06(b).design?

11. Base Plates and Anchor Bolts:
a. Check consistency with Cygna criteria 83102-DC-2, N/A

Section 4.1.8
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.57

12. Support attachment / connection to supporting structural X

element: Has design calculation been provided for
support sttachment/ connection points?

13. Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of X Change in stiffness due to snubber

Cygna Criteria 83102-DC-2, Section 4.1.17 change from PSA-1/2 to PSA-1.
b. Sti f fness. Does the design meet the requirements of X See Observation PS-00-01(q).

GAI Perry Project Pipe Support Design Instruction See Observation PS-00-05(k)
Manual ?

c. Stresses. Does the design meet the requirements of X

Cygna Criteria 831C2-DC-2, Section 4.47

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 3 of 4
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. Independent Design

L41 th d Review Checklist
'

PIPE SUPP0stT MK-IN22-H014

neesomer R. Baliga ff A A tf gg checklist No. PS-03-H014

Date {L}|J}}3
Setlefactory

item Yes No Commente
_

14 Inspect the following load cases, as applicable, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):
a. DW h. PR

b. T 1. AP
c. SUS j. PS
d. OCC k. SRV

e. OBE 1. CHUG
f. SSE m. C0
g. JI n. WEIR

j o. FL

i

15 Design Output: ;

; a. Does the design meet the functional requirements as X ,

1 defined in the piping analysis? [
' b. Does the design reflect correctly all the physical X

arrangements shown on GAI drawing (s)?

!

|

i

i

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 4 of 4
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d t% IJ Review Checklist

. INNNml
PIPE SUPPORT MK-1N22-H015

Reviewer R. Baliga p /$ 4 g, g g A checkilet No. PS-03-H015

-

,

,

item Yes No Commente

1. Design Input Data:
Check that all data is used correctly. X Design is not updated to the latest-

Refer to Calc. No. IN22G01(B), Rev. 1. loads. No reference is provided.
Refer to GAI Drawing No. 04-4549-S-322-121, Rev. B.

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X-

Refer to Calc. No. IN22G01(B), Rev. 1.

3. Loading Combinations:
Check for consistency with GAI Specifications.-

a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev. 1 X

b. HPCS, DSP-E22-1-4549-00, Rev.1 N/A
c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).

4 Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2.
b. Does the gap accommodate thermal and dynamic move-

ments in non-restraint directions?

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4

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



O O O

[W.4 L th' fd
Independent Design
Review Checklist

11N111111111111111111111111!!

PIPE SUPPORT MK-1N22-H015
,

noviewer R. Baliga A . A A L l(. A heckilet No. PS-03-H015

Satisfactory

iters Yes No Comments

5. Restraints:
Check whether the design satisfies the piping analysis X-

application requirements.

6. Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Sectioa 4.1.3

7. Hanger Rods: <

Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4

8 Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, X-

Section. 4.1.5
,

9. Strut:
- Check consistency with Cygna Criteria 83102-DC-2, N/A

Section 4.1.6

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4
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L4 Ld 2 fd Review Checklist
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PIPE SUPPORT MK-1N22-H015

noviewer R. Baliga N-/3Al10/i ~

Date | Q & M
Setl6fectory

item ~ Yes No Commente

10 Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts:
a. Check consistency with Cygna criteria 83102-DC-2, N/A

Section 4.1.8
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.57

12. Support attachment / connection to supporting structural X

element: Has design calculation been provided for
support attachment / connection points?

13. Design / Interface Requirements: i

a. Stiffness. Does the design meet the requirements of X Change in stiffness due to snubber |
Cygna Criteria 83102-DC-2, Section 4.1.1? change from PSA-1/2 to PSA-1. 1

b. Stiffness. Does the design meet the requirements of X See Observation PS-00-01(q). ,

GAI Perry Project Pipe Support Design Instruction See Observation PS-00-05(k) |

Manual ? |

c. Stresses. Does the design meet the requirements of X l

Cygna Criteria 83102-DC-2, Section 4.4?

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 3 of 4
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L4 i. a fd Review Checklist
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PIPE SUPPORT MK-1N22-H015

Ceviewer R. Baliga g,Ay4/gg CheckHet No. PS-03-H015

Dete|-[s||ffp,h
Satisfactory

item Yes No Comments

14. Inspect the following load cases, as applicable, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):
a. DW h. PR

b. T i. AP
c. SUS j. PS

d. OCC k. SRV

e. OBE 1. CHUG
f. SSE m. C0

-g. JI n. WEIR
o. FL

15 Design Output:
i

a. Does the design meet the fonctional requirements as X :
'defined in the piping analysis?

b. Does the design reflect correctly all the physical 7
arrangements shown on GAI drawing (s)?

l

i

,

,

T

i

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 4 of 4
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Independent Design

L4 L n' d Review Checklist
|WMilllllillMMlill

PIPE SUPPGIIT MK IN77-H016

noviewer S. Luo 3, p Checklist No. PS-03-H016

Da'' /%/as
Satisfactory

item Yes No Com.wente

1. Design Input Data:
- Check that all data is used correctly. X

,

Refer to Calc. No. IN22G01(B), Rev. 1.
Refer to GAI Drawing No. 04-4549-S-322-121, Rev. 2.

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X Design load was higher than current-

Refer to Calc. No. IN22G01(B), Rev. 1. load. OK.

3 Loading Combinations:
I Che-k for consistency with GAI Specifications.-

a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev. 1 X

| b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A
c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).

,

i 4. Gap: N/A
| a. Check for consistency with Cygna Criteria 83102-DC-2
! Section 4.1.2.
! b. Does the gap accommodate thermal and dynamic move-
! ments in non-restraint directions?

!

!

Cleveland Electric Illuminating; 83102,

j Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4 |
!
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d LW fd Review Checklist
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PIPE SUPPORT MK-1N22-HO)6

news wor S. Luo 6.6 checkilst No. PS-03-H016

Date Jf3)gz
S allef actory

item Yee No Commente

5 Restraints:
Check whether the design satisfies the piping analysis X-

application requirements.

6. Spring Supports:
Check consistency with Cygna Criteria 83102-0C-2, N/A-

Section 4.1.3

.

7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A'

-

Section 4.1.4.
1

.

8 Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, X Set at midstrcke.-

Section. 4.1.5.

|

9. Strut:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.6

i

' Cleveland Electric Illuminating; 83102
Sheet 2 of 4Perry Nuclear Power Plant Piping Design Review
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L4 t% ri Review Checklist
PIPE SUPPORT MK-1N22-H016

pe sewer S. Luo g Clwchlist No. PS-03-H016

/ Yp$)g $Date

S atisfactory

item Yes No Comments

10. Has the inertial load of the support been included in the X See Observation PS-00-02.
design?

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8
b. Does anchor bolt design reet the requirement of

Cygna Criteria 83102-DC-2 Section 4.57

12. Support attachment / connection to supporting structural X

element: Has design calculation been provided for
support attachment / connection points?

"

13. Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of X Change in stiffreess due to snubber

Cygna Criteria 83102-DC-2. Section 4.1.17 change to PSA-1.'
b. Stiffness. Does the design meet the requirements of X See Observation FS-00-01(q).

GAI Perry Project Pipe Support Design Instruction
Manual ?

c. Stresses. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.4?

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 3 of 4
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Independent Design

asitf Review Checklisti

-
PIPE 99 PORT MK 1N77 H016

,

CheckHet No. FS-03-li0l6h S. Luo 6, fa

Date /3|,%Jgz
Settstectory

stese Yee No Commente

14 Inspect the following load cases, as' applicable, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):
a. DW h. PR

b. T 1 AP
c. SUS j. PS
d. OCC k. SRY

e. CBE 1 CHUG
f. SSE m. CO
g. JI n. WEIR

o. FL

15. Design Output:
a. Does the design meet the functional requirements as X

defined in the piping analysis?
b. Does the design reflect correctly all the physical X

arrangements shown on GAI drawing (s)?

Cleveland Electric Illuminating; 83102
Perry Nuclear Pcwer Plant Piping Design Review Sheet 4 of 4

_ _ _ _ _ _ _ _ - _ - _ _ . -___________ _ _ _ _ _ _ _ _. _ _ - - . _ _ _ - . .-- -_ _ ._-
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Independent Design

M L% A Review Checklist
mammerumme

PIPE SUPPORT MK-IN22-H017

me eewer S. Luo f -f, m, CheckNet 86o. PS-03-H017

/2/,3/n,o '.

Setlefactory

item Yes 86 o Commente

1. Design Input Data:
Check that all data is used correctly. X-

*Refer to Calc. No. IN22G01(B), Rev.1.
Refer to GAI Drawing No. 04--454-9-5322-121. Rev. A.

2. Design Assumptions & Cesign Methods:
Check the acceptability of the original design. X See Observation PS-00-005(f).-

Refer to Calc. No. IN22G01(B), Rev. 1.

3. Loading Combinations:
Check for consistency with GAI Specifications.-

a. Nuclear Boiler Systent. DSP-821-1-4549-00, Rev. 1 X |

b. HPCS, DSP-E22-1-4549-00, Rev.1 N/A
c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).

4 Gap: N/A |
a. Check for consistency with Cygna Criteria 83102-DC-2 ,

Section 4.1.2. '

b. Does the gap accommodate thermal and dynamic move-
ments in non-restraint directions? ,

1

Cleveland Electric 111tainating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4
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q Independent Design
L4 L% ip Review Checklist

,

PIPE SijaPCRT MK-1N22-H017

Reveeeer S. Luo 6. h CheckHet No. PS-03-H017

Date |2/j3Jg
Setlefactory

item Yes No Commente

5. Restraints:
Check Wther the design satisfies the piping analysis X-

application requireeents. ;

6. Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.3.

7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4

8. Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, X-

Section. 4.1.5.

9 Strut:
- Check consistency with Cygna Criteria 83102-DC-2, N/A

Section 4.1.6.

;

i

Cleveland Electric Illuminating; 83102
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g% fJ Independent Design
L4 L Review Checklist
sammemamma

PIPE SUPPORT MK-IN22-HC17

noen r S. Luo f,h CheckHet No. p3-03-H017

Date 12||$/ g$
Setlefectory

Item Yes No Commente

.

10. Has the inertial load of the support been included in the X See Observation PS-00-06(b)
design?

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8
b. DoEs anchor bolt design meet the requircment of

Cygna Criteria 83102-DC-2 Section 4.57

12. Support attachment / connection to supporting structural X

element: Has design calculation been provided for
support attachment / connection points?

13 Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of X Change in stiffness due to snubber

Cygna Criteria 83102-DC-2 Section 4.1.l? change from PSA-1/4 to PSA-1.
b. Stiffness. Does the design meet the requirements of X See Observation PS-00-01(q).

GAI Perry Project Pipe Support Design Instruction
Manual?

c. Stresses. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.4?

|

Cleveland Electric Illuminating; 83102 Sheet 3 cf 4
Perry Nuclear Power Plant Piping Design Review
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~ ~ independent Desinnp- -e
~~ Review Checklist' c 'dthi -

s
s7., _ - - ,<

,

,-- PIPE SUPPORT MK-1N22-H017
~

*

. - -

n S. Luo - 4. g _ - ~ checknet No. PS-03-H017
_

,.

. _ _ .. - - - -

/Lf5jg3Date

- Setlefactory

Iten Yee No Comasente

14 . Inspect th? following'! cad cases, as applicable, for X

reasonableness (see Cygeta Criteria 83102-DC-2, for
definitions):
a. Def h. PR '

b. T 1. AP

d. OCC
-_

j. PSc. SUS
k. SRV - t

e. CSE 1 CHUG ' . . . ~

f. SSE , m. - CD 2 - -

_
~ g. JI n. kTIR

'
_ ,

--

O. FL
i,' - ,

' -

.;
.

-

15. Design Output:
^

a. Does the design meet the functional requirements as X
-

defined in the piping analysis?
..

,

l b. Does the design reflect correctly all:the physical |X See O'servation PS-00-07(c).
arrangements shown en GAI drawing (s)?7;

?

Cleveland Electric Illuminating; 83102
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N Independent Design
'

A fm fd Review Checklist
lillitelillilillllllHlHilill

PIPE SUPPORT MK-1N22-H018

Reviewer S. Luo 4, Q
~

checklist No. PS-03-H018

Date f.a. y}} g $f
Satisfactory

item Yes No Commente

1. Design Input Data:
Check that all data is used correctly. X 45* bracing member was used (pg. 10.31)-

Refer to Calc. No. IN22G01(B), Rev.1. in design calculation, but 30* was
Refer to GAI Drawing No. 04-4549-S-322-121, Rev. A. specified on the drawing. This effect

is minor, since stresses were so low.
See Observation PS-00-01(o).

2.. Design Assumptions & Design Methods:
Check the acceptability of the original design. X-

Refer to Calc. No. IN22G01(B), Rev. 1.
.

3. Loading Combinations:
Check for consistency with GAI Specifications.-

a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev. 1 X

b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A
c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).

4. Gap: N/A,

a. Check for consistency with Cygna Criteria 83102-DC-2
Section 4.1.2.

b. Does the gap accommodate thermal and dynamic move-
ments in non-restraint directions?

Cleveland Electric Illuminating; 83102
', Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4
:

_ _ - _ _ _ _ _ _ _ _ _ _ _ -



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

O O O
g Independent Design
L4 Li TJ Review Checklist
1111111|::"""""' .;;illi

PIPE SUPPORT MK-1N22-H018

Ceviewer . S. Luo f, gg checklist No. PS-03-H018

Date p2fp$)g3

Setlefactory

item Yes No Commente
~ r- .

5 Restraints:
Check whether the design satisfies the piping analysis X-

application requirements.

6. Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/Ai -

Section 4.1.3.

7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4.
-_

,

8. Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section. 4.1.5
_.

9.. Strut:
Check consistency with Cygna Criteria 83102-DC-2, X-

Section 4.1.6

4

i

Cleveland Electric Illuminating; 83102
Sheet 2 of 4 iPerry Nuclear Power Plant Piping 'lesign Review
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W Independent Design
M LC Td Review Checklist
111111|||11111111||||11|||||||

PIPE SUPPORT MK-IN22-H018

C viewer S. Luo 4, i,, , checkflet No. PS-03-H018
,

.- Date /2.jp3 / g$
Satisfactory

item Yes No Comments

10 Has the inertial -load of the support been included in the X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8.
b. Does anchor bolt ' design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.5?

12. Support attachment / connection to supporting structural X

element: Has design calculation been provided for
support attachment / connection points?

,

!

'

13. Design / Interface Requirements:'

a. Sti f fness. Does the design meet the requirements of X Stiffness calculation was not provided.
Cygna Criteria 83102-DC-2, Section 4.1.1? Stiffness values shown on Sect. 7 were

b. Stiffness. Does the design meet the requirements of X based on 1/2" snubber which was replaced
GAI Perry Project Pipe Support Design Instruction by a sway strut later.<

Manual ? See Observation PS-00-05(g).'

c. Stresses. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.4?

Cleveland Electric Illuminating; 83102<

Sheet 3 of 4Perry Nuclear Power Plant Piping Design Review,
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N Independent Design
MLWM Review Checklist

1111111|||||111111111111111|l|

PIPE SUPPORT MK-1N22-H018

Reviewer S. Luo i ,- Checklist No. PS-.03-H018

Date f.;nf. j $ } $ $
Satisfactory

item Yes No Comments

14. Inspect the following load cases, as applicable, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):
a. DW h. PR

b. T i. AP
c. SUS j. PS

.d. OCC k. SRV

e. OBE 1. CHUG
f. SSE m. C0
g. JI n. WEIR

o. FL

15 Design Output: ,

a. Does the design meet the functional requirements as X |
'

. defined in the piping analysis?
3 b. Does the design reflect correctly all the physical X Plan view of item E and F is not con-
! arrangements shown on GAI drawing (s)? sistent with Section A-A view on

Sht. 018-3. No impact on design. I

!

I

|

!
'

! Cleveland Electric Illuminating; 83102 Sh et 4 of 4 !
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Amw independent Design
MM' fd Review Checklist
||11||1111||||I||11||1111|||11

PIPE SUPPORT MK-1N22-H019

Reviewer S. Luo 5,[g Checklist No. PS-03-H019

{gj$|fDate

Satisfactory

item Yes No Comments

1. Design Input Data:
- Check that all data is used correctly. X Wrong thermal displacement was used in

Refer to Calc. lio 1N22G01(B), Rev.1. cold setting calculation.

Refer to GAI Drawing No. 04-4549-S-322-121, Rev. A. See Observation PS-00-07(d).

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X No calculation available to back up-

Refer to Calc. No. 1N22G01(B), Rev. 1. the cold setting value shown on the
drawing. However, it was calculated
incorrectly based on the current
thermal displacement.
See Observation PS-00-07(d).
Normal thermal movement "THN2" was
not used to calculate cold settir.g.<

(Maximum of thermal displacements was
,

used.)
See Observation PS-00-07(d).
Cold setting value shown on the<

,
drawing was based on the thermali

displacement from the previous
analysis.
See Observation FS-00-07(d).
Spring top-out and_ bottom-out were
not checked in the design

,

calculation.'

| See Observation PS-00-07(f).

I
| Cleveland Electric Illuminating; 83102 Sheet 1 of 5
| Perry Nuclear Power Plant Piping Design Review
|
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[ W. 4 s. % ' T J
Independent Design
Review Checklist

Ellllllllhllllllllllilllli
PIPE SUPPORT MK-1N22-H019

,

Ceviewer. S. Luo {M Checklist No. PS-03-H019

_

D*** /2//$}d'^>
Satisfactory

item Yes No Comments

3. Loading Combinations:
Check for consistency with GAI Specifications.-

a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev. 1 X

b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A
c. Cygna Criteria 83102-DC-2 X

4. Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2.
b. Does the gap accommodate thermal and dynamic move-

ments in non-restraint directions?

5 Restraints:
- Check whether the design satisfies the piping analysis X

application requirements.

6 Spring Supports:
- Check consistency with Cygna Criteria 83102-DC-2, X See comments on Item 2 of this

Section 4.1.3. checklist.

7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4.

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 2 of 5
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Independent Design[R*h OTlIJ Review Checklist

lillllismisiiiiiiiiiiiiiisis

5,[u Checklist No. PS-03-H019Cowlewer S. Luo
o='* ign/b

Sallefactory

item Yes No Commente

8 Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section. 4.1.5.

i 9 Strut:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.6

10. Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8.
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.5?.

:

12. Support attachment / connection to supporting structural X

element: Has design calculation been provided for
support attachment / connection points?

Cleveland Electric Illuminating; 83102<

Perry Nuclear Power Plant Piping Design Review Sheet 3 of 5
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Independent Design[W4 D12TJ Review. Checklist

lill..... .ain..n;;;;;;|lli
p p _ _

ceviewer S. Luo 6, Checklist No. PS-03-H019

Date f>|ff} $5
Sallefactory

item Yes No Comments

13. Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of N/A

Cygna Criteria 83102-DC-2, Section 4.1.1?
b. Stiffness. Does the design meet the requirements of N/A

GAI Perry Project Pipe Support Design Instruction
Manual?

c. Stresses. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.47

14. Inspect the following load cases, as applicable, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):
a. DW h. PR,

b. T 1 AP

c. SUS j. PS

; d. OCC k. SRV

e. OBE 1 CHUG

: f. SSE m. C0
g. JI n. WEIR

j o. FL

t

Cleveland Electric Illuminating; 83102
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PPEEWEB Independent Design|

[41 i'fd Review Checklist
lilllllllllllllllllitif'.llllll

PIPE 91PPORT MK 1N77 H010

Checkflet No. PS-03-H019; fleviewer S. Luo 4 AAA>

| Date />/13/83
Setlefactory

I Item Yes No Comments

.

15. Design Output:
a. Does the design meet the functional requirements as X

'

defined in the piping analysis?
; b. Does the design reflect correctly all the physical X "MVMT" shown on drawing does not match
: arrangements shown on GAI drawing (s)? the current thermal movements.
'; See Observation PS-00-07(d).

Checklist References: ECN 10473-44-1632.
RAP 6702.

;

!

.

|

4

5

i

!
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M Independent Design
-[4f.%'fd Review Checklist

111!;.............||||||||1111
PIPE SUPPORT MK-lN22-H126

.

Cowlewer S. Luo f, Checklist No. PS-03-H126

/7/a/e3o se

Satisfactory

item Yes No Comments

1. Design Input Data:
Check that all data is used correctly. X-

Refer to Calc. No. IN22G01(B), Rev. 1.
Refe" to GAI Drawing No. 04-4549-S-322-121, Rev. A.

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X Young's Modulus was not adjusted for-

,

Refer to Calc. No. 1H22G01(B), Rev. 1. temperature effects. i

See Observation PS-00-05(h).

3. Loading Combinations:
Check for consistency with GAI Specifications,-

a. Nuclear Boiler System, DSP-821-1-4549-00, Rev. 1 X

b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A
c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).

4. Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2.
b. Does the gap accomodate thermal and dynamic move-

ments in non-restraint directions?
,

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4
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Independent Design

g*5JTJAL Review Checklist
llt:; .....;;;iiiiiiiiiiii .:

PIPE SUPPORT MK-1N22-H126

Ceviewer S. Luo 4, Checklist No. PS-03-H126

Date | g j y ffa,
''

Satisfactory

Item Yes No Comments

5. Restraints:4

Check whether the design satisfies the piping analysis X-

application requirements.

I 6. Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

-

Section 4.1.3.
,

7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4.

8. Snubbers:
- Check consistency with Cygna Criteria 83102-DC-2, X

Section. 4.1.5.

| 9. Strut:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.6.'

i
,

i
'

Cleveland Electric Illuminating, 83102
Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4
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W Independent Design
L4 032fd Review Checklist
Illimlilllllillillilillllill

PIPE SUPP0RT MK-1N22-H126

c. view., S. Luo { -/,,, Checkilet No. PS-03-H126,

'

o=' / /s/ s3
Satisfactory

item Yes No Comments

10. Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

: 11. Base Plates and Anchor Bolts: N/A |
a. Check consistency with Cygna criteria 83102-DC-2, '

Section 4.1.8.
b. Does anchor bolt design meet the requirement of

_Cygna Criteria 83102-DC-2, Section 4.57

'12. Support attachment / connection to supporting structural X

,
element: Has design calculation been provided for

' support attachment / connection points?

:

; 13. Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of X Support stiffness changed but still

Cygna Criteria 83102-DC-2, Section 4.1.1? meets GAI criteria which allows for 15%
' variation in stiffness.

b. Stiffness. Does the design meet the requirements of X See Observation PS-00-01(q).
GAI Perry Project Pipe Support Design Instruction.

Manual?
I c. Stresses. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.47
!

,

Cleveland Electric Illuminating; 83102

; Perry Nuclear Power Plant Piping Design Review Sheet 3 of 4
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N Independent Design i

[.41*$2fd Review Checklist
'

litimill;;..........; !!!|||
PIPE S11PPORT MK lN77-H196

ceviewe' S. Luo 6, [1u checklist No. PS-03-H126
"I' /M/3/ 63

S atisf actory

item Yes No Comments

. 14. Inspect the following load cases, as applicable, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):
a. DW h. PR

-b. T 1. AP
c. SUS j. PS

d. OCC k. SRV

e. OBE 1. CHUG

f. SSE m. C0
g. JI n. WEIR

o. FL

15. Design Output:
a. Does the design meet the functional requirements as X

,

defined in the piping analysis?
i b. Does the design reflect correctly all the physical X See Observation PS-00-01(p).

arrangements shown on GAI drawing (s)?

(

<

Cleveland Electric Illuminating; 83102
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[g' M Independent Design
4M Review Checklist

||111111111||||!!!11;1||||!!I1

PIPF QippallT Mr 1N99 M197

Ceviewer S. Luo idm checkilst No. PS-03-H127

o ' /wu es
Satisfactory

item Yes No Commente

1. Design Input Data:
Check that all data is used correctly. X

-

Refer to Calc. No. IN22G01(B), Rev. 1.
Refer to GAI Drawing No. 04-45-9-S-322-121, Rev. A.

2. Design Assumptions & Design Methods:'

Check the acceptability of the original design. X Young's Modulus was not adjusted for-

Refer to Calc. No. IN22G01(B), Rev. 1. temperatura effects.
See Observation PS-00-05(h).

3. Loading Combinations:
Check for consistency with GAI Specifications.-

; a. Nuclear Boiler System, DSP-821-1-4549-00, Rev. 1 X
b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A
c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).

I 4. Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2.:

| b. Does the gap accommodate thermal and dynamic move-
ments in non-restraint directions?

,

i

Cleveland Electric Illuminating; 83102;

Perry Nuclear Power Plant Piping Design Revis Sheet 1 of 4 ,
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Independent Design
Review Checklist

1811818811111111|||1111!!l1111

PIPE SlPPORT MK lN77-H177

fleview*' S. Luo d, d ,, checklist No. PS-03-H127

Date / f gj g,

Satisfactory

item Yes No Comments

5. ' Restraints:
Check whether the design satisfies the piping analysis X-

application requirements.

6. Spring Supports:
Check consistency with Cygna Criteria 83102-0C-2, N/A-

Section 4.1.3.

7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4.

8. Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, X Snubber setting was computed on-

i Section. 4.1.5. pg. 10.45 at 2.82", but was not called
!

out on drawing. |
; See Observation PS-00-07(e).
:

| 9. Strut:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.6.
!

4

Cleveland Electric Illuminating; 83102;
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Independent Design

@4f.%'IdL Review Checklist
llNillllllllllillllllllllilli

PIPF QlPPGitT MK 1N27 Hl?7
__

$ f,, Chechl'at No. PS-03-H127Cowlewer S. Luo

Iqh s/ e,o='

Satisfactory

item Yes No Comments
_

10. lias the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

'

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8.
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.57

12. Support attachment / connection to supporting structural X

element: Has design calculation been provided for
support attachment / connection points?

.13. Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of X Support stiffness changed but still

Cygna Criteria 83102-DC-2, Section 4.1.17 meets GAI criteria which allows for 15%
variation in stiffness.

b. Stiffness. Does the design meet the requirements of X See Observation PS-00-01(q).
GAI Perry Project Pipe Support Design Instruction
Manual?

c. Stresses. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.4?

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 3 of 4
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Independent Design

L41% a Review Checklist
INNillimillNilmilmill

PIPE SUPPORT MK-1N22-H127

Rosw S, Luo g, b Checklist No. PS-03-H127

o='* iafi5) si,-

Satisfactory

item Yes No Commente

14. Inspect the following load cases, as applicable, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):
a. DW h. PR

b. T 1. AP

c. SUS j. PS

d. OCC k. SRV

e. OBE 1. CHUG

f. SSE m. C0
g. JI n. WEIR

o. FL

.

15. Design Output:
a. Does the design meet the functional requirements as X

defined in the piping analysis?'

b. Does the design reflect correctly all the physical X See Observation PS-00-01(p).
arrangements shown on GAI drawing (s)?

!

i
f

,
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Independent Design

,M' Tdt4 Li Review Checklist
||11111|||111111111||111111111 PIPE SUPPORT MK-1N22-H128

4

checkilst No. PS-03-H128C vie,e, S. Luo 3,fg
Date (Qgyg

Setlefactory

| Item Yes No Comments

'1. Design Input Data:
Check that all data is used correctly. X-

Refer to Calc. No. IN22G01(B), Rev. 1.
i Refer to GAI Drawing No. 04-4549-S-322-121, Rev. A.

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X Young's Modulus was not adjusted for- -

Refer to Calc. No. IN22G01(B), Rev.1. temperature effects.
See Observation PS-00-05(h).

i 3. Loading Combinations:
Check for consistency with GAI Specifications.-

a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev.1 X

b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A
c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).

4. Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2.
b. Does the gap accommodate thermal and dynamic move-

ments in non-restraint directions?

,

Cleveland Electric Illuminating; 83102 Sheet 1 of 4 >
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Independent Design
Review Checklist

" " " " ' " " ' " " " " ' "
PIPE SUPPORT MK-lN22-H128

ceviewer S. Luo f, b Checklist No. PS-03-H128

o='= P//Sles
Satisfactory*

Item Yes No Comments'

'5. Restraints:
Check whether the design satisfies the piping analysis X-

application requirements.

6. Spring Supports:
. Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.3.

7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4.
i
i

8. Snubbers:
- Check consistency with Cygna Criteria 83102-DC-2, X

'

Section. 4.1.5.
i

9. Strut:<

- Check consistency with Cygna Criteria 83102-DC-2, N/A
Section 4.1.6.

.
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g Independent Design
i. 4 f.t h I d Review Checklist
mE ,,,;;iiiiiiiiiiiil

PIPE SUPPORT MK-lN22-H128

checklist No. PS-03-H128ceviewer S. Luo f, {
Date (Iff 5} f3

Satisfactory

item Yes No Commente

10. Has the inertial load of the support been included in the X See Observation PS-00-06(b).
,

design?

11. Base Plates and Anchor Bolts: N/A4

a. Check consistency with Cygna criteria 83102-DC-2,
Section 4.1.8.

b. Does anchor bolt design meet the requirement of
Cygna Criteria 83102-DC-2, Section 4.57

12. Support attachment / connection to supporting structural X
'

element: Has design calculation been provided for
support attachment / connection points?

13. Design / Interface Requirements: I

a. Stiffness. Does the design meet the requirements of X Acceptable, stiffness is close'to the
Cygna Criteria 83102-0C-2, Section 4.1.17 actual value input in the analysis.

b. Stiffness. Does the design meet the requirements of X |
GAI Perry Project Pipe Support Design Instruction '

Manual? !
'

i c. Stresses. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.47L-

,

|

!

!
, ,
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'g Independent Design-
M % Td Review Checklist |
181111111111111111111111111111

PIPE SUPPORT MK-1N22-H128

Cowlewer S. Luo $h Checklist No. PS-03-H128

oc'* M/s/es
Satisfactory

item Yes No Comments

14. . Inspect the following load cases, as applicable, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):
a. DW h. PR

-b. T i. AP
c. SUS j. PS
d. OCC k. SRV
e. OBE 1. CHUG
f. SSE m. C0
g. JI n. WEIR

o. FL,

i

15. Design Output:
a. Does the design meet the functional requirements as X

defined in the piping analysis?
.i
' b. Does-the design reflect correctly all the physical X See Observation PS-00-01(p),

arrangements shown on GAI drawing (s)?

i.

!

1
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Perry Nuclear Pcwer Plant Piping Design Review Sheet 4 of 4

I,
_ - - _ _ _ _ _ - _ _ _ __



.

O O O
Independent Design[M*hidTM Review Checklist

lillfililllillittillillmilli PIPE S*PPORT lE-lN22-H129J

cowle=*r S. Luo f, dw checkilet No. PS-03-H129

Dete | |b)$$
Setlefactory

item Yes No Commente

1. Design Input Data:
Check that all data is used correctly. X-

Refer to Calc. No. IN22G01(B), Rev. 1.
Refer to GAI Drawing No. 04-4549-5-322-121, Rev. A.

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X Young's Modulus was not adjusted for-

Refer to Calc. No. IN22G01(B), Rev. 1. temperature effects.
See Observation PS-00-05(h).

3. Loading Combinations:
Check for ccnsistency with GAI Specifications,-

a. Nuclear Boiler System, DSP-821-1-4549-00, Rev. 1 X

b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A
c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).

4. Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2.
b. Does the gap acconnodate thermal and dynamic move-

ments in non-restraint directions?

i
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Independent Design

A Li Ti Review Checklist
" " " " " '

PIPE SUPPORT MK-1N22-H129

Reviewer S. Luo f, Q checkIlot No. PS-03-H129

oa'* /-%New
Satisfactory

item Yes No Commente

5. Restraints:
Check whether the design satisfies the piping analysis X-

application requirements.

6. Spring Supports: :
Check consistency with Cygna Criteria 83102-DC-2, N/A i

-

Section 4.1.3.

7. Hanger Rods:
- Check consistency with Cygna Criteria 83102-DC-2, N/A

Section 4.1.4.

8. Snubbers:
- Check consistency with Cygna Criteria 83102-DC-2, X According to the dimension shown on the

Section. 4.1.5. drawing, PSA-1 (P/N-1801163) could not
be installed due to the violation of
minimum pin-to-pin distance.'

See Observation PS-00-05(i).
;

9. Strut:
|Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.6.

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4 i
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L9M M Review Checklist
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PIPE SUPPORT MK-1N22-H129

neviewer S. Luo f , -/, _ checkilet No. PS-03-H129

_
D***|2//3/ 8%

S atisf actory

item Yes No Comments

10. -Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts: N/A !

a. Check consistency with Cygna criteria 83102-DC-2,
Section 4.1.8.

b. Does anchor bolt design meet the requirement of
Cygna Criteria 83102-DC-2, Section 4.57

12. Support attachment / connection to suppcrting structural X

element: Has design calculation been provided for
support attachment / connection points?

' 13. Design / Interface Requirements:
.

a. Stiffness. Does the design meet the requirements of X Stiffness calculation did nnt consider !

Cygna Criteria 83102-DC-2, Section 4.1.17 the rotation of the member. Still OK.
|

b. Stiffness. Does the design meet the requirements of X,

GAI Perry Project Pipe Support Design Instruction,

Manual?
c. Stresses. Does the design meet the requirements of X

i Cygna Criteria 83102-DC-2, Section 4.47

;

I

,
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d L% o . Review Checklist
" " " * " "

PIPE SUPPORT MK-1N22-H129

noviewer S. Luo f,{ CheckHet No. PS-03-H129

Date/ //3/ g3

Sallefactory

item Yes No Commente

14. . Inspect the following load cases, as applicable, for X
'

reasonableness (see Cygna Criteria 83102-DC-2, for |
definitions): !
a. DW h. PR !
b. T 1. AP

'c. SUS j. PS
d. OCC k. SRV i

e. OBE 1. CHUG t

f. SSE m. C0
g. JI n. WEIR

o. FL

!
1

'

15. Design Output:
a. Does the design meet the functional requirements as X |

defined in the piping analysis? r

b. Does the design reflect correctly all the physical X Cold setting value shown on the drawing |

arrangements shown on GAI drawing (s)? call-out table must be verified. '

,

See Observation PS-00-05 '

.

See Observation PS-00-01 .

!

!

l
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N Independent Design
ti LW Ta Review Checklist
111111161111111111111t||11111 pp ,

-

neviewer S. Luo 6, h Checklist No. PS-03-H130
D='* /2/u/ e3 ;

Setlefactory

item Yes No Commente

1. Design Input Data:
Check that all data is used correctly. X-

Refer to Calc. No. 1N22G01(B), Rev. 1.
Refer to GAI Drawing No. 04-4549-S-322-121, Rev. A.

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X-

Refer to Calc. No. IN22G01(B), Rev. 1.
-

.

3. Loading Combinations:
Check for consistency with GAI Specifications.-

I a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev. 1 X

b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A
c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).

4. Gap: N/A,

a. Check for consistency with Cygna Criteria 83102-DC-2'

Section 4.1.2.i

b. Does the gap accommodate thermal and dynamic move-
ments in non-restraint directions?

,

!
|

l
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Independent Design
i.4 1 % fi Review Checklist
mmmmmmimimim

PIPE SIPPORT MK lN22 H1'40

R**** S. Luo 4, L Checklist No. PS-03-H130
Date (2/j;)g$

# '

S etlef actory

Item Yes No Commente

5. Restraints: :

Chack whether the design satisfies the piping analysis X-

application requirements.

6. Spring Supports: !

Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.3.

7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4..

8. Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, X "N/A" was not specified on the drawing;-

Section. 4.1.5. midstroke setting is assumed.

9. Strut:
- Cneck consistency with Cygna Criteria 83102-DC-2, N/A |

| Section 4.1.6.
t

.

!

!
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Independent Designg
~L4Ohrd, _

Review Checklist A
'Illgemittelillfillittillull ~

i

: PIPE SUPPORT MK-1N22-H130
'

.

c, viewer S. Luo 5, M ICheckilet No. PS-03-H130

Date (3|)3} &$
'

f; S allef actory

Item Yes No Commente

10. Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design? - /

11. Base Plates and Anchor Bolts: N/A -

a. Check consistency with Cygna criteria 83102-DC-2,
~

-

.
'

Section 4.1.8.
b. Does anchor bolt design meet the requirement,.of

Cygna Criteria 83102-DC-2, Section 4.57 -

,

.
__

12. Support attachment / connection to supporting structural X
,

i element: Has design calculation been provided for
/- support attachment / connection points?

_

-

i
'

13. Design / Interface Requirer.1ents: -

a. Stiffness. Does the design meet the requirements of X Support stiffness changes but stiil
Cygna Criteria 83102-DC-2, Section 4.1.17 meets GAI criteria which allows for 15% !

variation in stiffness. |

; b. Stiffness. Does the design meet the requirements of X See Observation PS-00-01(q). ,

| GAI Perry Project Pipe Support Design Instruction |'
Manual?

~

|

j c. Stresses. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.47

|

I
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Independent Design
- ( g% T dAL Review Checklist

|118111111111111||||||||l|ll||
PIPF QipPORT MY lM77 H1'40

Ceviewar S. Luo I/ -[. Checkilet No. PS-03-H130:

c='*t w /e2
'

Setlefactory

Item - Yes No Commt es

14.. Inspect the following 10-1 cases, as applicable, for X

reasonableness. (see' Cy,ma ariteria 83102-DC-2, for
definitions):

- a. DW 9, 1>
b. T: W
c. SUS ;. e-

d. OCC k. SRV

e.. OBE 1. 01UG
f. SSE m. C0
g. JI n. WEIR

: o. FL

15. Design Outpt: )
a. Does f.1e design meet the functional requirements as X -

defined in the piping analysis?,

b. Does the design reflect correctly all the physical X See Observation PS-00-01(p).
arrangements shown on GAI drawing (s)?

|

i

ww-
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[.41*h'Id Review Checklist
It!18111111|||||||||1111||||||

PIPE SUPPORT MK-1N22-H131

G; viewers.'Luo C [2 a checkilst No. PS-03-H131
~ ' ~

oate|2fj3)g,
# #

Satisfactory

Item Yes No Comments

1. Design Input Data:
- Check that all data is used correctly. X

Refer to Calc. No. IN22G01(B), Rev. 1.'

Refer to GAI Drawing No. 04-4549-5-322-121, Rev. A.

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X Welds between items C and D, appear to-

Refer to Calc. No. IN22G01(B), Rev. 1. be inadequate. No weld check calcula-
tion provided.'

See Observation PS-00-05(j).

3. Loading Combinations:
i Check for consistency with GAI Specifications.-

a. Nuclear Boiler System, DSP-821-1-4549-00, Rev. 1 X
,

b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A'

c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02. .

'

4. Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2.
; b. Does the gap accomodate thermal and dynamic move-

ments in non-restraint directions?'

,
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Independent Design

[ M*h L i f a Review Checklist
lilllllllliiiisiviii... .siiil

PIPE SUPPORT MK-1N22-H131

checklist No. PS-03-H131Ccviewe' S. Luo 6, ja,

Date jy|f)| 83
# #

S atisf actory

item Yes No Comments
-

5. Restraints:
Check whether the design satisfies the piping analysis X-

application requirements.

6. Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.3.

7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A

; -

Section 4.1.4.
.

8. Snubbers:
- Check consistency with Cygna Criteria 83102-DC-2, X Stroke cannot be set at the middle (2")

Section. 4.1.5. as specified, since the thermal movement
in the restraint was already 2.0156".
See Observation PS-00-05(j).

9. Strut:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.6.
,

Cleveland Electric Illuminating; 83102
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m Independent Design
[TURT3 Review Checklist
lifflillii;...........||llllli

PIPE SUPPORT MK-1N22-H131

ceviewer S. Luo 4, -[w checklist No. PS-03-H131
D*** /3//3) 63

Satisfactory

item Yes No Comments

10. Has the inertial load of the support been included in the X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts: N/Ai

a. Check consistency with Cygna criteria 83102-DC-2,
Section 4.1.8.

b. Does anchor bolt design meet the requirement of
Cygna Criteria 83102-DC-2, Section 4.57

12. Support attachment / connection to supporting structural X
,

element: Has design calculation been provided for
support attachment / connection points?

13. Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of X Computed stiffness was used in the,

'Cygna Criteria 83102-DC-2, Section 4.1.17 analysis,
b. Stiffness. Does the design meet the requirements of X

GAI Perry Project Pipe Support Design Instruction
Manual?

: c. Stresses. Does the design meet the requirements of X See Item 2 of this Checklist.
' Cygna Criteria 83102-DC-2, Section 4.4?

,

i
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I@4 (*3 2 M Review Checklist
111tlll||11111111||||||||||111

PIPE SUPPORT MK-1N22-H131

ceviewer S. Luo f., dw
'

checklist No. PS-03-H131
' Date ]2|j3} Q3

Satisfactory

item Yes No Commente

14. Inspect the'following load cases, as applicable, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):
a. DW- h. PR

b. T 1. AP

j c. SUS' j. PS
d. OCC k. SRV

e. OBE 1. CHUG

f. SSE m. C0
g. JI n. WEIR

o. FL

15. Design Output:
a. Does the design meet the functional requirements as X'-

defined in the piping analysis?
b. Does the design reflect correctly all the physical X See Observation PS-00-01(p).

;

arrangements shown on GAI drawing (s)?

!

l
|
l
i

'

:
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11111111||||||11|||11111111111 PIPE SUPPORT MK-1N22-H132

f, h Checklist No. PS-03-H132c viewer S. Luo

Date /2//3/ g3
S etlef actory

item Yes No Commente

1. Design Input Data:
Check that all data is used correctly. X Load used in design calculation is-

Refer to Calc. No. IN22G01(B), Rev. 1. superseded. Support drawing shows the
Refer to GAI Drawing No. 04-4549-S-322-121, Rev. A. latest load. No reference is provided.

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X-

Refer to Calc. No. IN22G01(B), Rev. 1.

3. Loading Combinatlons: Load combination is not shown. Satis-
- Check for consistency with GAI Specifications. factory as per load output.

a. Nuclear Boiler System, DSP-B21-1-4549-00, Rev.1 X

b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A
c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).

:

4 Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2.
b. Does the gap accommodate thermal and dynamic move-

ments in non-restraint directions?
.

!
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Lil n fil Review Checklist
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PIPE SUPPORT MK-1N22-H132

| Ceviewer S. Luo iM checklist No. PS-03-H132

o='* 12/i>/gs
Satisfactory

: Item Yes No Comments

!

5. Restraints:
Check. whether the design satisfies the piping analysis X-

application requirements.
,

1

6 Spring Supports:
.

Check consistency with Cygna Criteria 83102-DC-2, N/A-

: Section 4.1.3.
.

7 Hanger Rods:'

Check consistency with Cygna Criteria 83102-DC-2, N/A' -

Section 4.1.4.

I

8 Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, N/A I-

Section. 4.1.5. |
'

;

9. Strut:
' Check consistency with Cygna Criteria 83102-DC-2, X-

Section 4.1.6
i !
i

*
.

i
i
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iA LC TA Review Checklist
lillllfilllllHilllilillfillf

PIPE SUPPORT MK-1N22-H132

neviewer S. Luo $ -f, Checkilst No. PS-03-H132,

Date (gg|Q
Satisfactory

item Yes No Commente

10 Has the inertial load of the support been-included in the X See Observation PS-00-06(b).
design?

11. Base Plates and Anchor Bolts: N/A
a. Check consistency with Cygna criteria 83102-DC-2,

Section 4.1.8
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.5?

12. Support attachment / connection to supporting structural X

element: Has design calculation been provided for
support attachment / connection points?

f

13. Design / Interface Requirements:
a. Stiffness. Does the design meet the requirements of X

Cygna Criteria 83102-DC-2, Section 4.1.1?
b. Sti f fness. Does the design meet the requirements of X

GAI Perry Project Pipe Support Design Instruction
Manual?

c. Stresses. Does the design meet the requirements of X
Cygna Criteria 83102-DC-2. Section 4.4?

|

I

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 3 of 4

- _ _ _ - _ _ _ _ _



O O O
,g Independent Design
t4 L% Td Review Checklist
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PIPE SUPPORT MK-1N22-H132

f,[g
_

checkflet No. PS-03-H132ce, sewer S. Luo

fgff/g3Dete

Setlefactory

item Yes No Commente

14 Inspect the following load cases, as applicable, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):
a. DW h. PR

b. T i. AP
c. SUS j. PS

d. OCC k. SRV

e. OBE 1 CHUG

f. SSE m. C0
g. JI n. WEIR

o. FL

15. Design Output:
a. Does the design meet the functional requirements as X

defined in the piping analysis?

b. Does the design reflect correctly all the physical X i

arrangements shown on GAI drawing (s)?
I
|

|

|

!
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A t% d Review Checklist
" ""

PIPE SUPPORT MK-lN22-H148

noviewer R. Baliga p , gj g , g j Checklist No. PS-03-H148

$4 |}$ h ,
~

Date

Satisfactory

item Yes No Commente

1. Design Input Data:
Check that all data is used correctly. X Input data given in RAP # 6701.-

Refer to Calc. No. IN22G01(B), Rev. 1.
and RAP 6701.

Refer to GAI Drawing No. 04-4549-S-322-121, Rev. B.

2. Design Assumptions & Design Methods:
Check the acceptability of the original design. X No separate calculation is provided for-

Refer to Calc. No. IN22G01(B), Rev. 1. and the hanger. Partial calculation is
RAP 6701. shown in support H014 calculation sheet.

See Observation PS-00-01(x).

3. Loading Combinations: Per load combination computer output.
- Check for consistency with GAI Specifications. No calculation is provided,

a. Nuclear Boiler System, DSP-821-1-4549-00, Rev.1 X

b. HPCS, DSP-E22-1-4549-00, Rev. 1 N/A
c. Cygna Criteria 83102-DC-2 X See Observation PS-00-02(a).

4 Gap: N/A
a. Check for consistency with Cygna Criteria 83102-DC-2

Section 4.1.2.
b. Does the gap accorrmodate thermal and dynamic move-

ments in non-restraint directions?

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 1 of 4
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g Independent Design
M i TJ Review Checklist
HillallHilllHilllHililllll

PIPE SUPPORf MK-1N22-H148

Reviewer R. Baliga /l,yAcf(g Checklist No. PS-03-H148

Date/[[y[/3
#

Sallefactory

Item Yes No Comments

'

5. Restraints:
Check whether the design satisfies the piping analysis X Per Rev. 5 of isometric drawing-

application requirements. (D-314-011, Sht. 44).

6. Spring Supports:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.3.
!

7. Hanger Rods:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

Section 4.1.4..;

| 8. Snubbers:
Check consistency with Cygna Criteria 83102-DC-2, X- ,

Section. 4.1.5. !

9. Strut:
Check consistency with Cygna Criteria 83102-DC-2, N/A-

,

: Section 4.1.6. !

i

l

Cle/ eland Electric Illuminating; 83102
j Perry Nuclear Power Plant Piping Design Review Sheet 2 of 4
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[g Independent Design
.4 if fii Review Checklist.

lillinleillittiill!!!Illillil
PIPE SUPPORT MK-1N22-H148

neviewer R. Baliga [2,fAgfgfj Checkilet No. PS-03-H148

/ L//J/hData

Satisfactory

item Yes No Comments

10. Has the inertial load of the support been included in the N/A
I design?

11. Base Plates and Anchor Bolts: N/A
a. Check. consistency with Cygna criteria 83102-DC-2,

Section 4.1.8.
b. Does anchor bolt design meet the requirement of

Cygna Criteria 83102-DC-2, Section 4.57*

12. Support attachment / connection to supporting structural X ib calculation is provided for support
element: Has design calculation been provided for attachment.
support attachment / connection points? See Observation PS-00-01(x).

13. Design / Interface Requirements:
a. Sti f fness. Does the design meet the requirements of X New stiffness has been reported to the

Cygna Criteria 83102-DC-2, Section 4.1.1? analyst as per the statement on calcu-
b. Stiffness. Does the design meet the requirements of X lation sheet.

*

GAI Perry Project Pipe Support Design Instruction
Manual ?

: c. Stresses. Does the design meet the requirements of X No calculation is provided.'

Cygna Criteria 83102-DC-2, Section 4.4? See Observation PS-00-01(x).

,

Cleveland Electric Illuminating; 831021
'
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independent Design.

4 Review Checklist
ilINNilllHilplHHHilllli

PIPE SUPPORT MK-IN22-H148

news wor R. Baliga /R , A g C /C / Checklist No. PS-03-H148

o=t* IL/p/h
# #

Satlefactory

Item Yes No Comments

14. Inspect the following load cases, as applicable, for X

reasonableness (see Cygna Criteria 83102-DC-2, for
definitions):
a. DW h. PR

b. T i. AP
c. SUS j. PS
d. OCC k. SRV

e. OBE 1. CHUG
f. SSE m. C0
g. JI n. WEIR

o. FL

15. Design Output:
a. Does the design meet the functional requirements as X

defined in the piping analysis?
b. Does the design reflect correctly all the physical X See Item 2 of this Checklist.

arrangements shown on GAI drawing (s)?
,

i

;

;
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[4 L% i Review Checklist
11NilllilillimilismNifli

ECHANICAL

MAIN STEAM - SRVS

R*wime R. Hess M , @, fMj Checklist No. ME-01

D*** ////$/.f $
Satisfactory

Item Yes No Comments

1. GAI Design Specification DSP-821-1-4549-00, Rev.1, X No pressure drop is indicated between
incorporates system requirements for flow, pressure, and the relief valve outlet and the inlet to

6temperature during all modes of operation as given by GE the quencher with a flow of 1 x 10
Specification 22A4622 and Process Diagram 105D5575. Ib/hr in - 100 feet of 10" and 12" pipe.

See Observation ME-01-01.

2. Equipment and Piping Arrangement
a. SRV discharge line sloped continuously downward from X

SRV to suppression pool.
b. SRV discharge lines terminated below the suppression X

pool water level outside the drywell.
c. SRV discharge lines located to evenly heat the X

suppression pool with discharge flow.
d. SRV body drains piped to discharge lines. N/A; none shown on drawings of valve.
e. SRV bonnet vent piped to suppression pool with 2" X 2" check valve F100 as vacuum breaker

-heck valve as vacuum breaker. El. 629'-0"

f. Two vacuum breaker on the SRV discharge line located X 6" stainless steel duo checks called ,

'in drywell as close as feasible to discharge line for in Perry information list, but
anchor, drawing from Anderson Greewood shows 6"

swing check. No design impact.
g. Piping Materials X

!
i

' Cleveland Electric Illuminating; 83102
Sheet 1 of 2P;rry Nuclear Power Plant Piping. Design Review
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Independent Design

ALn Review Checklist
ECHANICAL

MAIN STEAM - SRVS

R**4***r R. Hess A,p7h Checklist No. ME-01

////f/13D***

Satisfactory

Item Yes No Comments

3. Vacuum Breaker F037 and F078
2a. A//K ratio equal to or greater than 0.30 ft . X Based on K = 1.6 maximum given in

specification SP-639-4549-00, Rev.1,
for valve, the valve size wcsid not meet
this requirement. Actual A = .201 ftz;
per vendor drawing K = 1.408. See
Observation ME-01-02.

b. Valve opening time shall be 0.2 seconds or less. X

c. Maximum AP to start opening is 0.2 psid. X

d. Maximum AP for full open condition is 0.5 psid. X

e. Size X 6" specified -

f. Pressure rating X 300 lb
g. Maximum reverse AP X 570 psig at 470 F

4. Flow calculation from SRV discharge to quencher X No calculation could be located by GAI. ,

a. Geometry See Observation ME-01-01. '

b. Static head
c. Friction factor
e. Total equivalent length

Total pressuref. Flowrate1x10grop
-

lb/hr sat steam at 550 psiag.

|

Cleveland Electric Illuminating; 83102 )
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L4 L n i Review Checklist
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MECHANICAL

HPCS

R ****r R. Hess M. W. %& ChckHet No. ME-02

//////J'1D***

Satisfactory

item Yes No Comments

GAI Specification Table 1 System1. GAI Design Specification DSP-E22-1-4549-00, Rev.1, X e
incorporates system requiremerts for flow, pressure, and Design Conditions--Design Flag 1
temperature during all modes of operation as given by GE Conditions are given as 100 psig 9
Specification 22A3131 and Process Diagram 762A455. 212*F. This matches the GE table of

design information on Drawing
762E455. However, the GAI operating
conditions information in Table 1
lists operating conditions of 234
psig at 100*F for state points 16,17
and 27 which are under Design
Flag 1. The GAI piping classes for
these pipe segments are D1-2, G1-2,
and L1-2 which are acceptable for the
stated operating conditions.

See Observation ME-02-01(a).
e GAI Specification Table 1 Mode A --

.

The pressure drop across valve F010
is given as 522' versus GE stated'

minimum of 62' and the drop across
! valve F011 is given as 116' versus

62'. These throttled positions of
the valves were not used in sizing

,

orifice D004. Per Calculation E22A-J
the valves were assumed to be full i

open.
: See Observation E -02-02.

Cleveland Electric Illuminating; 83102
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L% n TJ Review Checklist
11111N111111111111111111111!!

urruamiral

HPr9

p. 3,ss x.w.yh , enecun.t No.n.. .. ur_n,

nhsAoc='

S atisf actory

item Yes No Comments

GAI Specification Table 1 Modes De
thru J indicates the suppression pool
pressure is 15 psig, while GE Drawing
762E455 either does not list a pres-
sure or indicates it is 14.7 psia.

See Observation ME-02-01(b).
e GAI Specification Table 1 -- State

point 1.5 pressure for all modes of
operation is given as 36 psig. This
does not match static head in tank at
normal water level. In addition the
pressure at state points 2 and 3 are
also given as 36 psig under flow
conditions of modes A, D, G and I.

See Observation ME-02-01(c).
GAI Specification Table 1 for Modes De
thru G -- The difference in pressure
between the source of suction and the
reactor vessel does not match the GE
requirements of 1550 gpm at 1147 psid
and 6110 gpm at 200 psid.
See Observation ME-02-01(d).
GAI Specification Table 1 in Mode H*

The pressure at state points 16,17
and 27 should be the same since they
are all open to the suppession pool.

See Observation ME-02-01(e).

Cleveland Electric Illuminating; 83102
P:rry Nuclear Power Plant Piping Design Review Sheet 2 of 19
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IECHANICAL

HPCS

Rh R. Hess f , W, 7kp checklist Nc. ME-02

fj/jf/,fjDate

Satisfactory

item Yes No Comments

2. Equipment and Piping Arrangement
a. HPCS pump C001 suction below minimum water level in X

condensate tank and suppression pool.
b. Flow Element N007 location-straight pipe length X Straight pipe length before inlet does

not meet GE requi rement of 43' . See
Observation ME-02-03(c).

c. Check valve F005 located as close as possible to X

RV nozzle.
d. Injection valve F004 located as close as possible X

to containment penetration.
e. HPCS pump C001 low flow bypass valve F012 and test X F023 is -14' from penetration. Appears

return valve F023 located as close as practical to it could be put closer. Based on
contair nent penetration of the return line. survey, the normal distance is 1 to 5

feet.

See Observation ME-02-03(b).
f. Suppression pool suction valve F015 located as close X

to containment as practical.
g. Valve F010 located as close as practical to valve F011. X

h. Suppression pool suction strainer located at least 10 X

feet from drywell wall and below top vent at lowest
elevation possible.

i. Suppression pool suction strainer located cutside X Exclusion zone center is 46'-6" from
safety relief valve discharge zones. centerline of containment and extends to

56'-3" from centerline of containment.
Strainer F.F. is 58' from centerline and
extends to approximately 54' from

j centerline containment.
See Observation ME-02-03(a). '

Cleveland Electric Illuminating; 83102 |
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Independent Design

L4 L% d Review Checklist
lililllllillililillitllillllli

ECHANICAL

HPCS

neviewer R. Hess M ,-7./, % p Checklist No. ME-02

////KAftD***

'

Satisfactory

item Yes No Comments

J. HPCS suction pressure indicator located two pipe X Located on suction strainer and adjacent

diameters upstream of pump suction and five diameters to tee. Not per GE primary criteria.
downstream of any flow disrupting fixture.,

k. Recirculation pipe from fill pump C003 has sufficient X Simplified calculation for room temper-
surface area to insure convection cooling of pump ature of 90 F indicates water temper-
bypass flow. ature less than 150*F.

1. Valve F024 located below minimum water level in X Elevation. 583.833' vs. 622'-6" and
condensate tank and suppression pool. 589'-0".

m. Piping materials X Some heavier wall pipe used other than
specified.

n. Location of discharge pressure indicator on HPCS X Located l' from discharge flange. Not

Pump C001 per GE primary criteria.

3. Condensate Tank
a. 150,000-gallon supply dedicated to HPCS. X

b. Adequate means of ensuring supply is available, i.e., X Level alarms
isolation of other demands, level alarm

c. Seismic design of tank X

d. Freeze protection X Piping is buried.

4. HPC5 Pump C001 NPSH
a. Required versus available NPSH at runout flow with X Acceptable, but calculation should be

212*F water and containment at 14.7 psia. updated to latest geometry and pump
b. Available NPSH with suction strainer 50% plugged is X data.

greater than required NPSH.

Cleveland Electric Illuminating; 83102
P:rry Nuclear Power Plant Piping Design Review Sheet 4 of 19
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Igd Independent Design
ALWI Review Checklist
lillili; iiiiillHill

ECHANICAL4

HPCS

ceviewer R. Hess d W. 74p Checklist No. ME-02

D*'* //// Jb'3
Satisfactory

item Yes No Comments

5. HPCS Fill Pump C003 No sizing calculations could be located
by GAI .

a. Capacity - gpm X 40 gpm
b. Discharge Pressure X 75' TDH
c. NPSH available versus required (3.2') X Based on condensate TK suction

elevation.
d. Duty X 40 year continuous
e. Specification SP-506-454, Rev. VI. X Inconsistent on connection sizes and

minimum flow. Pump curve indicates a
lx2x7-1/2, drawing shows a 2x2x7-1/2.
See Observation ME-02-08(a).

6. Suppression Pool Suction Strainer
a. Pressure drop with strainer 50% plugged X 1 psi specified maximum 0 8500 gpm,

vendor calculation shows 0.6 psid.
b. Verification / analysis showing strainer not more than X No such calculation / verification could

50% plugged after 100 days post-LOCA operation be located. Strainer size and location'

acceptable for post loca operation per
Perry FSAR Section 6.2.2.2 pgs 6.2-51 to
6.2-53.

c. Mesh size to prevent passage of particles larger than X 3/32" specified in SP-529-4549
0.094"

7. Valve F005
a. Size X

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Revis Sheet 5 of 19
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Independent Design

dini Review Checklist
+ littliffilill%

MECHANICAL

HPCS

R. Hess g , W , 7 h g pR*'imt Checklist No. ME-02

**** ///Af/' / s
Satisfactory

item Yes No Comments

b. Remote test capability X Not shown on physical but air operator
shown on P&ID and FSAR.
See Observation ME-02-04.

c. Type X Swing check shown on P&ID but GAI
parts list identifies as lift check.
See Observation ME-02-04,

d. Rating X Pressure / temperature appears to match
600 lb nct 900 lb as per Specification
D1-1.
See Observation ME-02-04.
Note: GE approved use of this valve,
but no information from the NRC is
available.

8. Valve F036
a. Size X 12"
b. Type X Gear operated gate
c. Rating X 900 lb B.W. end specified but Borg

Warner drawing 83130-1 is for a 1500 lb
valve.

d. Position indicator X

:

9. Valve F006
a. Size X

b. Type X

c. Rating X 1500 lb socket weld

i Cleveland Electric Illuminating; 83102
; Perry Nuclear Pcwer Plant Piping Design Review Sheet 6 of 19
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t h (% . a Review Checklista
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ECHANICAL

HPCS

n., sewer R. Hess g W 7Mp Checklist No. ME-02

////f/f3D***

Satisfactory

item Yes No Comments

10. Valve F024
a. Size X

b. Type X Swing check but no external test arm is
shown on Borg Warner drawing 81510.
See Observation ME-02-05.

c. Rating X 900 lb butt weld.

11. Valve F016
a. Size X

b. Type X Duo check drawing does not show any
external test operator arm.
See Observation ME-02-05.

c. Rating X 150 lb

12. Relief Valve F014 No sizing calculations presented by GAI.
a. Size X 1"x2" flanged
b. Set point X 100 psig
c. Flow X 16.2 gpm per Specification SP-523-4549,

FSAR states capacity is <10 gpm.
See Observation ME-02-08(c).

d. Accumulation X 101

e. Pressure rating X Specification L1-2 calls for 600 lb
valves. This is a 150 lb valve by
drawing.

f. Reseat pressure X None specified, but the valve is leak
tested at 90% of set pressure.

Cleveland Electric Illuminating; 83102
- Sheet 7 of 19
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Independent Design

9( Review ChecklistAL
ECHANICAL

HPCS

R*** R. Hess '/7 %' -7/ vg.p Checkilst No. ME-02

D*'* /) |///f3
S atisf actory

item Yes No Comments

13. Relief Valve F035 No sizing calculations presented by GAI.
a. Size X l-1/2"x2"
b. Set point X 1560 psig
c. Flow X 114 gpm
d. Accumulation X 10%

e. Pressure rating X Specification D1-2 calls for 1500 lb for
2" and smaller valves. Valve drawing
states this is a 900 lb valve.
See Observation ME-02-08(g).

f. Reseat pressure X None specified but the valve is leak
tested at 90% of set pressure.

14 Relief Valve F039 No sizing calculations presented by GAI.
a. Size X

b. Set point N/A; not specified (Spec. SP-531-01-
4549-00).

'

c. Accumulation N/A; not specified.
i d. Pressure rating X 1500 lb socket weld
| e. Reseat pressure N/A; not specified. |

;
f. Typa X GE requires relief valve but GAI has

used a lift check for thermal relief.

See Observation ME-02-08(d).

i
:

1 |

1
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Independent Design

At n' . il Review Checklist
ECHANICAL

HPCS

K. Mess ME-02pee, sewer (Qf 3 Checkilet No.

fj|ffffyDate

Sallefactory

item Yee No Comunents

15. Restricting Orifice D001
a. Size X Calculated size of 1" diameter
b. Rating X

,

c. Material X
|

16. Restricting Orifice D002
a. Size X Perry information system P7837151.S

lists size as 6.51"; calculated size of
6.54".
See Observation ME-02-08(e).
Size may be affected by accuracy of
system pressure drop calculations.

b. Rating X D1-2 specification calls for 900 lb for
3" and larger piping. Perry information
system lists 0002 as 1500 lb.

c. Material X

f

17. Restricting Orifice D003
;a. Size X Specification SP-506 gives minimum flow

as 10 gpm and 15 gpm. Need back up
calculation for available head loss.
See Observation ME-02-06. !b. Rating X

c. Material X

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 9 of 19
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L41t$ 2 f l Review Checklisti

INNNNintilli!Ilitilllill! ECHANICAL

HPCS

"* ""** fTQ7M Checkt!st No.newlewer

D*'* ////2/J'3
S atisf actory

item Yes No Comments

18. Restricting Orifice D004
a. Size X Perry information system P78371SI.S

lists size as 4.32". Calculated size is
4.27". Sizing does not match specifica-
tion DSP-E22-1-4549 state point analysis
which indicates F010 and 4011 are
throttled. Calculation did not include
throttled position (AP) of valves.

See Observation ME-02-08(f).
b. Rating X

c. Material X

19. Restricting Orifice D005
a. Size X Calculated size of S.1" diameter. See

calculation comments on pump operating
point.
See Observation ME-02-08(g).

b. Rating X

c. Material X

20. Flow calculation from Condensate TK to RV nozzle The following comments apply to calcula-
tions for mode A from Condensate TK to
PV at 1550 gpm and Mode E from Conden-
sate TK to RV at 6110 gpm.

Cleveland Electric Illuminating; 83102 Sheet 10 of 19
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L41 %'rd Review Checklist

ECHANICAL

HPCS

ne, sewer R. Hess gg7 Checklist No. ME-02

/}//f|$JD***

S atisf actory

item Yes No Commente

No loss is included for the pumpe
suction strainer D006. Even if
strainer element is removed after
startup tests, there should be some
loss associated with assembly.
See Observation ME-02-09(d).

* The L/D used for valve F005 is 135
(swing check), but valve is a lift

check and L/D should be 340.
Increased head loss of 1.23' at 1550
gpm and 16.77' at 6110 gpm.
See Observation ME-02-09(a).
Calculation pg. 13 indicates that the*

RCIC system is operating at the same
time as HPCS. If not, the suction
loss calculation is conservative.
See Observation ME-02-09.
Static head comparison.* ,

'GAI Calculation Elevation
Condensate Low Water = 633'-0" |

HPCS Pump Suction 571'-6-3/4" -61.5'=

RV Nozzle 644'-6"=

AHT0T = + 11'-6"

\

Cleveland Electric Illuminating; 83102
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INNNpillNiilillilimill! IECHANICAL

HPCS

M. Ness E-02noviewer ,- f Checklist No.,

fj|)f/f]Date

Satisfactory

item Yes No Comments
,

Worst Case Elevation
condensate Low Water = 62Z'-b"
HPCS Pump Suction = 571'-6-3/4" -51'
RV Nozzle = 644'-6"

AHT0T = + 22'
GAI calculation is nonconservative at
condensate TK level just prior to
switchover to suppression pool
suction. In addition, 150,000 gallon
level in tank is given as 630'-9" on
Drawing 302-102.
See Observation ME-02-09(b).

e In Mode E a suction flow rate of 7800
gpm is used for calculating suction
head loss, but pump discharge flow is
given as 6100 gpm. This is
inconsistent but conservative.
See Observation ME-02-09(c).

e The head loss for valve F001 is
calculated based on equation

2v
= f L/D g- with L/D = 13.h

3
However, on page 27 of calculation an
additional loss of 0.4' is added for
this valve. The 0.4' is a maximum
drop for this valve given in GE PFD
762E455 and should not be added to

Cleveland Electric Illuminating; 83102 Sheet 12 of 19
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W - Independent Design

.

L41 i'Id
~

Review Checklist-

liltmillilitillilimitillil ECHANICAL
'

_

' Y HPCS
,

Checklist No. ME-02n .,g. .., R. Hess g g, fM,
-

o=c u//r/n-

f S atisf actory

,
item Yes No Commente

~ s_e
i ~ the calculated drop. However, the
!

-. f' cc.lculated drop is 0.51' which
.

7 exceeds the GE maximum of 0.4'.^

/ _ Note: since this is a GE supplied
- valve, the 0.4' is a given for this

"

i valve and should be used to back#

f calculate an equivalent L/D.'

'

See Observation ME-02-09(e).
o Head loss for valve F004 has been

added to loss on page 28 similar to
above treatment of F001. The
calculated head loss based on L/D of'

13" and 12" pipe is 1.06' which is''

less than the GE maximum of 1.4'. In
addition, the 1.4' loss has been:

| added to the 16" diameter piping
' section *nstead of the 12" diameter

1 piping section.

See Observation ME-02-09(f).
a. Geometry X

b. Static head X

c. Friction factor X

d. Valve flow coefficients X /alve F005 L/D should be 340 not 135.
\ctual valve has C = 1993. ,

YSee Observation ME O2-09(a).,

e. Orifice flow coefficients X

f. Total equivalent length X Except for F005 L/D

Cleveland Electric Illuminating; 83102
Sheet 13 of 19Perry Nuclear Power Plant Piping Design Review
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Independent Design
A L-J Td Review Checklist
11t11111111|||1111111|||1111||

MECHANICAL

HPCS

R;vlower R. Hess g,g fg Checklist No. ME-02

D*** y////f3
S atisf actory

hitem Yes No Comments

g. Pump curve operating point X Does not match curve supplied.
See Observation ME-02-09(m).

h. Pipe size X

i. Total pressure drop X The total pressure drop calculated for
both Modes A and E appear to be in error
and will affect the orifice sizing
calculations.

See Observation ME-02-09(b).
J. Flow to RV at maximum and minimum pressures is X

1550 gpm and 6110 gpm.

21. Flow calculation from Suppression Pool to RV nozzle The following comments apply to calcu-
lations for Mode B from Suppression Pool
to RV at 1550 gpm, Mode C from Suppres-
sion Pool to RV at 6110 gpm, and Mode F
from Suppression Pool to RV at 7800 gpm.

Pressure drop for pool suction*

strainer is given as 2.31' on page
18. Per specification SP-529-4549
this is the maximum pressure drop for
the strainer at 8500 gpm with 50% of
the strainer surface area blocked. A
more realistic delta-P would be

( 00) 2.31 = 0.08 ' .

See Observation ME-02-09(g).
_

Cleveland Electric Illuminating; 83102 Sheet 1/ of 19Perry Nuclear Power Plant Piping Design Review
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M itilfd Review Checklist
11111111!!!!!!!!!!111111|||111

ECHANICAL

HPCS

Reviewe, R. Hess gg gy Checklist No. ME-02

D*** ///////3
Satisfactory

Item Yes No Comments

e The suppression pool low water
elevation is given as 592'-10" on
page 20, but the NPSH calculation
gives the minimum level as 589'-0".
The L/D and pressure drop for valvee

F005 is incorrect based on actual
valve being a lift check and not a
swing check.
See Observation ME-02-09(a).
Pg. 22 (Mode C) - the resistance ofe

valve F015 has been added into the
drop for the suction line twice, once

L
as K = f g with L/D = 13 and once as
the GE stated maximum of HL"0.07'. Since this is a GE supplied
valve the 0.07' loss should be used.
For 1550 gpm this would convert to

( 0) 0.07 = 0.0045 ' .

See Observation ME-02-09(k).
On pg. 23 of calculation the loss fore
valve F004 has been added twice.

2v
Once as f L/D and once as the GE

29
maximum of 1.4' at 6110 gpm. The GE
valve should be used alone.
See Observation ME-02-09(j).
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LUi' fd Review Checklist
litelitimilimillmfililli ECHANICAL

HPCS

Checklist No. ME-02c viewer R._Hess f , Q, h
Date j)|ff|f)

Satisfactory

item Yes No Comments

On pg. 32 of the calculation the drope
for valve F015 in Mode F has been
added in twice.
See Observation ME-02-09(k).
In pg. 33 of the calculation it appears*

that the incorrect loss has been
included for valve F004 in Mode F.
See Observation ME-09-02(1).

a. Geometry X

b. Static head X Minimum water level in pool is 589' not
592'-10".
See Observation ME-02-09(h).

c. Friction factor X

d. Valve flow coefficients X Valve F005 L/D should be 340 not 135.
See Observation ME-02-09(a).

e. Orifice flow coefficients X

f. Total equivalent length X

g. Pump curve operating point X Does not match curve supplied.
See Observation ME-02-09(m).

h. Pipe size X

i. Total pressure drop X Total pressure drop inaccuracies will
affect orifice sizing.
See Observation ME-02-09.

J. Flow 6110 and 1500 gpm at RV 210 and 1162 X

Cleveland Electric Illuminating; 83102
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N Independent Design
Review Checklistt4 Mn M

lilllllllllllllllllillllllllll
ECHANICAL

HPCS

Ccviewer R. Hess g, y h checklist No. ME-02

Date ///Af/f3
Satisfactory

item Yes No Comments

,

22. Flow calculations from HPCS pump discharge to condensate
tank
a. Geometry X

b. Static head X

c. Friction factor X

d. Valve flow coefficients X

e. Orifice flow coefficients X

f. Total equivalent length X

g. Pump curve operating point X Does not match curve supplied in Byron
Jackson Drawing PC 741-S-1414. Stamped
"For Informaticn Only.";

See Observation ME-02-09(m).
h. Pipe size X

'

i. Total pressure drop X

j. Flow to condensate tank is 6110 gpm X

23. Flow calculation from HPCS pump discharge to the
suppression pool
a. Geometry X

b. Static head X

c. Friction factor X

d. Valve flow coefficients X

e. Orifice flow coefficients X

f. Total equivalent length X

; g. Pump curve operating point X Does not match curve supplied in Byron
Jacks (n Drawing PC 741-S-1414.
See Observation ME-02-09(m).

Cleveland Electric Illuminating; 83102 Sheet 17 of 19
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@AL&'Id Review Checklist
! !l1111111||1t||11|||||11111111

HPCS

- Ccviewer R. Hess f,g 74, checklist No. ME-02

n//r/no='

Satisfactory

item Yes No Comments

h. Pipe size X

.1. . Total pressure drop .

X

j. Flow to suppression pool is 7800 gpm X 7000 gpm per pump curve.

24. - Flow calculation from HPCS pump discharge thru bypass line
to suppression pool
a. -Geometry X

b. Static head X

c. Friction factor X

d. Valve flow coefficients X

e. Orifice flow coefficients X

; f. Total equivalent length X

g. Pump curve operating point X Does not match curve supplied.
See Observation ME-02-09(m).

i
h. Pipe size X'

1. Total pressure drop X

j. Flow to suppression pool is 600 gpm X

!

25. Inspection and Test
~

All system check valves testable to verify free X Not shown on vendor drawings.a.;

operation. See Observation ME-02-05.
b. All active components functionally testable during X

normal plant operation.
Drains provided for leak testing valves F005, F004, X Cannot verify for F001, F010 and F011.c.<

F010, F011, and F001. See Observation ME-02-07.

Cleveland Electric Illuminating; 83102 Sheet 18 of 19
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HPCS

covsewer . R. Hess -7f, t , K p Checklist No. ME-02

D*** ////5/JJ
S atisf actory

item Yes No Commente

d. Valve F005 leak detection drain from double stem X None shown on physical but 15 shown on
packing P&ID. Valve vendor drawing has no

external stem a.- leak off.
See Observation ME-02-04.

e. ISI provisions of pipe and valves X

i

|

i
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MSDS
~

C: viewer R. Hess % W . % p Checklist No. ME-03

o='* N//J'/13
S atisf actory

item Yes No Comments

The pressure drop from location 4 to1. GAI. Design Speci fication DSP-B21-1-4549-00, Rev.1, X e
incorporates system requirements for flow, p' ~ssure, and 13 for a flow of 310 lb/hr is not the
temperature riuring all modes of operation as given by GE same for modes A, B and E. -

Specification 22A4622 and Process Diagram 105D5575. Mode A 1012.7 - 965 = 47.7 psi
Mode B 1355 - %S = 390 psi
Mode C 1065 - 965 = 100 psi
See Observation ME-03-01(a).

: e In Mode D the flow between locations
4 and 13 is 6670 lb/hr but the
pressure drop between these location
is given as (1065 - 965) = 100 psi,
which is the same as Mode E with a
flow of 310 lb/hr.
See Observation ME-03-01(b).
The GAI specification indicates e i*

continuous 310 lb/hr drain flow in
: Modes A, B, and E. The GE PFD Data

131C7911C and Specification 22A4622
indicate that the drain valve F033
only opens below 50% power (Mode E)
and the flow is 2000 lb/hr.
See Observation ME-03-01(c),

1

1

Cleveland Electric Illuminating; 83102
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AL Review Checklistt i ,

181111111111111111111111111|||
MECHANICAL

MSDS

C: viewer R. Hess M , V 7 M , checklist No. ME-03

////.V/83D*'*

Satisfactory

item Yes No Comments
-

o Both the GE data and the GAI design
specification show a 50 gpm at 125 F
drain rate for Mode C. However, the
.two drain valves are 3/4" and there
is approximately 125' of 3/4" pipe in
this flow path which. will signficant-
ly reduce the drain rate with the GAI
stated upstream pressure of 100
psia. In addition, no pressure drop
is indicated across the two drain
valves at the 50 gpm flow, i.e.,100
psia upstream and downstream.<

See Observation ME-03-01(d).

2. Equipment and Piping Arrangement
a. Piping sloped to permit drainage to main condenser. X

b. Two M0V's provided; one inside containment and one X

outside containment.
c. High flow MOV drain valve in parallel with low flow X

drain restricting orifice.
d. MOV located upstream of restricting orifice to X

terminate drain flow.
! e. Piping routed to prevent crud traps. X

f. Piping materials X

Cleveland Electric Illuminating; 83102
Parry Nuclear Power Plant Piping Design Review Sheet 2 of 6.
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MSDS

Ceviewer R. Hess g -qj, fQy Checklist No. ME-03

j)|ff|f)Date

Satisfactory

item Yes No Comments

-3. Restricting Ori{ ice D001
a. Flow 2 x 10 lb/hr sat. steam 0 1000 psia X GAI Specification DSP-B21-4549-00 gives

flow as 310 lb/hr.
See Observation ME-03-02.

b. Size X 0.125" per B/M. No sizing calculation
could be located.
See Observation ME-03-02.

c. AP > 600 psi X No information available due to lack of
sizing and pressure drop calculation.
Calculation could not be located for
this orifice.
See Observation ME-03-02.

4. Valve F016
a. Size X 3"
b. Type X Motor operated gate
c. Rating X D1-1 calls for 900 lb, but walve drawing

indicates 1500 lb.
d. Operator X Specification SP-521-02-4549-00, Rev. 5
e. Closing speed equal to or greater than X Closing time 20 sec. max per Borg-Warner

12 inches per minute drawing 81180 (= 9 in/ min minimum).
See Observation ME-03-05.

( 5. Valve F019
r a. Size X
: b. Type X

i

Cleveland Electric Illuminating; 83102
! Parry Nuclear Power Plant Piping Design Review Sheet 3 of 6
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ALni Review Checklist
11111111111111111111111||111||

ECHANICAL

MSDS

Cowlew*r R. Hess d,t, 7Mp checkil:st No. ME-03

**'' N//7/93
Satisfactory

item | Yes No Comments

c. Rating X Specification D1-1 calls fcc 900 lb but
valve drawing indicates 1500 lb.

d. Operator X Purchase Specification SP-521-02-4549-
00, Rev. 5

e. Closing speed equal to OR greater than X Closing time 20 sec. max per Borg-Warner;

12 inches per minute Drawing 81180 (= 9 in/ min minimum).'

See Observation ME-03-05.

6. Valve F021
a.. Size X

b. Type X

c. Rating X 1500 lb per drawing, line specification
D1-4 calls for 900 lb.

d. Operator X Limitorque

!

7. Valve F033
a. Size X |

!b. Type X

c. Rating X 900 lb i
d. Operator X Air '

,

8. Flow calculation from MSIV F022 to valve F021
a. Geometry X Calc. N22-3, pg. 13; see Observation |,

ME-03-03(a). '

i Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 4 of 6 )
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Independent Design

4 L a 7d Review Checklist
111|||111||||||111:l|||1111111

MSDS

ceviewer R. Hess g t), 7h checklist No. ME-03

Date/>//2/F3
S a tisf actory

item Yes No Comments

b. Static head X Not included in segment 2 and 3 of
calculation.'

see Observation ME-03-03(o).
c. -Friction factor X

d. Valve flow coefficients X No K included for valves F021 or F019.
See Observation ME-03-03(a).

e. Total equivalent length X

f. Pipe size X Calculation N22-3 is based on all 3"
pipe not 2" and 3".
See Observation ME-03-03(a).

g. Total pressure drop X See Observation ME-03-03.
h. Flowrate, warm-up X No GE criteria. GAI calculated conden-

sate flow is 6670 lb/hr.

9. Flow calculations from MSIV F022 thru orifice D001 Same comments as for Item 8 above.
a. Geometry X No specific calculation presented for

this flow path.

b. Static head X

c. Friction factor X

d. Valve flow coefficients X In addition, no K included for F033; no
' loss included for orifice D001

e. Total equivalent length X

f. Pipe size X Piping to F033 and D001 is 1".
Xg. Total pressgre drop

h. Flow 2 x 10 lb/hr sat. steam at 1000 p:;a X GAI used 310 lb/hr in lieu of GE
specified 2000 lb/hr.

See Observation ME-03-03(b).

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review Sheet 5 of 6

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _



.

O O e
Independent Design

-

~

t. 4 L n i Review. Checklist
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ECHAllICAL

MSDS

Ceviewer R. Hess M , U 7h, checkslet No. ME-03.

Date fj}}||f3

Satisfactory

item Yes No Comments
,

10. Valves F034 and F035,

a. Size X 3/4"
'

b. Type X Globe-diaphragm sealed
c. Rating X 1500 lb socket weld

.d. 50 gpm drain flow path application X Valve and piping loss are too high for
available drain head to neet 50 gpm
flow.
See Observation ME-03-04.

;

.

!

4

;

i

i
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O

Observation No. PI-00-01 Revision No. O

Checklist No. PI-01, -02, -03 General sheet 1 of 1

Criginated By Qh j~ W[1fg3Date

/4 kg/Reviewed By [fg Date
, , ,-

1.0 Description

Support flexibility is not considered in Class 2 or Class 3 piping analyses.
Supports are input as rigid and then designed using a maximum deflection
criterion of 0.1".

2.0 Requirement

Cygna Review Criteria 83102-DC-1, Rev. O, Sect. 4.8.9.

3.0 Document Reference

3.1 GAI Analysis Report No.1821G08A (MSP.V)

3.2 GAI Class 1 Analysis Guide No. 04, Rev. C

O .04 Design Impact

Large variations in as-built support stiffness as compared to the analyses
could significantly change system mode shapes, load distribution, support loads
and pipe stress.

5.0 Probable Cause

Standard GAI practice.

Attachments

A. Observation Record Review

O
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anniumm!!=! Observation
[41*i;' fd Record Review

pmilmmmmimmmm Attachment AO
Observ.tlon No. PI-00-01 Checklist No. pl.01, -02, -03 Revision No. O

PFR No. Sheet 1 of 1

Yes No

Closed X

Extent All 3 Systems

Comments

The use of rigid supports is acceptable provided that the GAI deflection criteria of
0.1 inches is sufficient to provide assurance that the flexibility of the supports
will have no significant effect upon the piping analysis results (stresses and
loads).

An approximate evaluation of this issue can be made utilizing a cantilevered support
(limiting case) with a pipe / support system frequency of 33 Hz (i.e., the " rigid"
range of the seismic spectra). Under an applied load approximately equal to the
tributary mass weight on the support, the deflection, 6 for this system is
approximately

f= =* 6 = 0.01"

This is 1/10 of the value required by the GAI criteria. This shows that the
supports, themselves, can be subjected to dynamic excitation due to loads well above
the ZPA level.

Based on the above, Cygna performed a review of the pipe support deflections and
stiffnesses for the Main Steam Relief Valve Discharge System 1821-G08. This review
considered the GAI design cal:ulations as well as some approximate hand calculations
by Cygna. The review indicated that the deflections of supports on this system were
well below the 0.1 inch limit and that the corresponding stiffnesses were sufficient
to provide confidence that there would not be any significant impact on the loads
and stresses in this system.

Approvals

l/G/6+on.in.i , COL mM= o a''

O .,.wiuneinr W A M M% oata d4/s<+
w///z,, - . . . . soi ..n.

/fyf s/)/e/oateCai n.or. . .
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Revision No. OObservation No. PI-00-02
Sheet

1
of 5Checklist No. PI-01, PI-02. PI-03 General

Criginated By Q( Q. * j Date jghfg
{[ d_QReviewed By hk ( Date

0

1.0 Description

The following items summarize minor inconsistencies noted during the review of
the MSRV, HPCS and MSD piping analyses:

a. Deleted,

b. In the functional capability check for the SRV discharge line (1821-G08A,
Rev. 2), the worst case was not examined for a reducing elbow.
Specifically, the 12 inch end of a 12" x 10" 90" reducing elbow was
examined, but not the 10" end. The was expressly omitted because a 10"
45" elbow, having higher stresses, had already beer, examined. In this
case, and in general, such logic is not appropriate because the stress
indice for a 45" elbow is nearly 30 percent lower than for a 90 elbow.

c. In the calculation for modeling gate valves for the piping analysis, four
d mass points are included: (1) operator, (2) stem and yoke, (3) bonnet and

(4) body. There is no mass point for the gate. Consequently, the mass
moment of inertia is underestimated.

For valve 1E22-F036, this technique results in the following calculated
values:

o moment arm w/o gate = 13.7 in.

e moment arm w/ gate = 14.4 in.*

* ratio = 1.05

*The actual moment arm shown on the vendor drawing is 14.90 in.

d. As shown on Fig.1, MSD piping is enclosed by a guard pipe from the
drywell to the shield wall. The guard pipe is connected to the drywell
and is isolated from the shield wall and containment vessel by bellows.

In performing the thermal modes analysis for MSD piping, thermal movement
of the shield wall and containment vessel are expressly excluded due to
the bellows at those points. Thermal movement of the drywell, on the
other hand, is neither included nor addressed.

O
V
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Observation No. PI-00-02 Revision No. O

Checklist No. PI-01, PI-02, PI-03 General sneet 2 ' 5

Criginated By QQ ix Date gg/g
{bl T3Reviewed By Date

e. The weight of water was included in the deadweight and all dynamic
analyses for the MSD piping. This line is always filled with steam except
during hydro testing. It should be noted that the thermal transient
analysis was properly done considering the fluid properties of steam.

2.0 Requirement

a. Deleted.

b. Interim Technical Position " Functional Capability of Passive Piping
Components," Mechanical Engineering Branch, Division of Systems Safety,

c. Cygna Review Criteria, 83102-DC-1, Section 4.7.6.

" Weights and centers of gravity shall be as specified on the applicable
vendor supplied valve assembly drawings."

d. All significant thermal anchor movements should be considered.

e. N/A.

3.0 Document Reference

3.1 Deleted.

3.2 Deleted.

3.3 GAI " Document Evaluation of Functional Capability of Piping Components",
dated July 29, 1982. (b)

3.4 GAI Stress Analysis Report 1821G08A Rev. 2. (b)

3.5 Borg-Warner Drawing 81030. (c)

3.6 Borg-Warner Report No. 81030 (GAI No. 4549-94Q-386-1). (c)

3.7 GAI Calculation File No. 2.69.2, RNU 226. (c)

3.8 GAI Analysis Report IN2201C. (d)
|

| O
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Revision No. 0 |Observation No. PI-00-02
Sheet 3 of 5Checklist No. PI-01, PI-02, PI-03 General

gd /Criginated By %[h_* {~ Date

Reviewed By h,M , h Date {1-2,-y3
v

3.9 Nutech Report Py-NTC-GAI-034, Rev. O. (d)

{ 3.10 GA! Antlysis 1N22G01C, Rev. 2. (e)

4.0 Potential Design Impact

a. Deleted.

b. This system still meets funcitonal requirements, however the margin is
reduced from over 30 percent to 4 percent. If this same assumption was
used for other similar lines, it could lead to the functional requirements

not being met. i

c. It should be noted that the valve is appropriately modeled to simulate the
fundamental frequency predicted by the vendor.

Valve loads transferred into the p| ping are directly proportional to the
moment arm. For Valve 1E22-F016, this corresponds to a 5 percent increase
in loads, which is insignificant.

However, this matter should be investigated for other gate valves on PNPP.

d. Thermal stresses in the guard pipe and at the piping / guard pipe juncture
may be incorrect. These predicted stresses will be unconservative only if
the piping and drywell grow thermally in opposing directions.

,

J

l

3
(G
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Observation No. PI-00-02 Revision No. O

Sheet 4 of 5CheckHet No. PI-01, PI-02, PI-03 General

Criginated By Q h_. ~ up Date gMQg3
|(- 1 Q |Reviewed By Q C,% Date

u 1

e. The change in weight is summarized as follows:
!

Input Actual
Pipe Weight Weight %

,

Size (lbs./ft.) (lbs./ft.) Decrease ;
1

2" 11.91 10.94 8.1

3" 20.72 18.38 11.3

This 11.3% in mass could increase the frequencies by as much as 5.5%. This

O small shift in frequencies will not significantly affect the dynamic analysis
due to the conservatisms of the response spectra analysis and the broadening of
spectra peaks.

5.0 Probable Cause
,

Minor oversights in the analysis and design.

Attachments

A. Observation Record Review

OO
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Observation No. PI-00-02
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checklist No. PI-01, PI-02, PI-03 General
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Observation
AL J Record Reviewt

mmmmimimmmmi Attachment A

Observation No. PI-00-02 Checklist No. PI-01, -02, -03 Revision No. O

PFR No. Sheet 1 of 1

Yes No

Closed X

Extent All 3 Systems f
1

Comments ;

Based on evaluation of each of the noted items in this Observation, Cygna concludes |

that individually these items have no impact on design for the three systems
reviewed. In addition, due to the small number of items per system, there are no
cummulative effects.

O :

1

Approvals

i Originator dy l/Af[gpDate

j Prolect Engineer Date jg)g
| Prolect Manager M Date ,hfj p

|
Ce nw nt.s. ifg- r\/ gggyD.t.
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Revision No. gObservation No. PI-00-03
Checklist No. PI-01, PI-02. PI-03 General sheet *'

1 3

Criginated By &\ , *_ ,f,{
- Date g/gg

|hl g3Reviewed By hg( ( Date

0

1.0 Description

The following items either lack documentation or utilize inconsistent data:

a. GAI Specification B21 requires that SRV piping within the drywell be
designed for a post-LOCA condition temperature of 250*F.195"F (185 + 10)
was used.

'

b. Deleted.

c. Deleted.

d. There is no documentation within the calculation package justifying the
thicknesses used in the thermal transient analysis for:

1) Reactor Nozzle (HPCS)

2) Sweepolet (HPCS)

3) Valves (MSD and HPro)

4) Penetration (MSD)

5) Tee (MSD)

e. There is no documentation justifying the exclusion of the effects of bend
or elbow ovalization for the HPCS.

f. There is no documentation indicating that the movement of the Main Steam
lines during turbine trip has been considered for its effect on the MSD
lines.

2.0 Requirement

a. GAI Project Design Specification, DSP-821-1-4549, Rev.1 Table 6.

b. Deleted.

c. Deleted.

(D
V

Cleveland Electric Illuminating; 83102
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V

Observation No, pl.00-03 Rnision No. O

Checklist No. PI-01, PI-02, PI-03 General Sheet p of 3

Date ddyCriginated By % A , __' a
ti-i-T3Reviewed By h[([g Date

-

O

d. Standard industry practice.

e. ASME B & PV Code Section III 1974 with addendum through Winter 1975,
Subsection NB, Paragraph NB-4223.2.

f. N/A.

3.0 Reference Documents .

3.1 GAI Analysis Report No.1821G08A, Rev. 2. (a)

3.2 Deleted.

3.3 Deleted.
,

3.4 GAI Analysis Report Nos. IN22G01C, Rev. 2 and IE22G04C, Rev. 2. (d)

3.5 GAI Analysis Report No.1E22G04C, Rev. 2. (e)

3.6 GAI Analysis Report No. IN22G01C, Rev. 2. (f)
4.0 Potential Design Impact

a. The following table shows the temperature considered in designing a
portion of the SRV piping.

TH1 TH2 TH3 TH4
SECTION (UPSET) (UPSET) (NORMAL) (POST-LOCA)

1 450"F 450"F 145"F 195"F

195"F TO 250"F is a significant temperature rise, which could impact
design stresses. However, taking into account the other design conditions !

(upset temperature = 450*F) and the higher allowable normally associated
with post-LOCA event, the oversight in design will have no impact.

I i
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U
Observation No, pl.00-03 Revision No. O

Checklist No. PI-01, PI-02, PI-03 General Sheet 3 of 3

Date (Qdgoriginated sy Qhg
jd __) qneviewed my CQ M , , ' oate

d

b. Deleted.

c. Deleted,

d. Individual loose sheets indicate that the values are appropriate. These
sheets should be incorporated into the analysis package.

e. The following calculation shows that the pressure stress indice may
increase by as much as 3 times. Per NB-4223.2 ovality is limited to .08 x
Do as a_ maximum (could be less)s

. . F , = 1 + .08 (*)
*

g

(~N = 1 + .08 (12.75) (1.5)

V .687 (1+.455(12.75)3 6)
1050

.687 27 X 10
F,=33

*. . K{ = F , x Ky=3x1=31

This would be a maximum. For ANSI B16.9 elbows, the out-of-round may be
less,

f. Additional stresses may occur in the drain lines due to the movement of
the Main Stream lines to which they are attached.

5.0 Probable Cause

Document and design control.

Attachments

A. Observation Recnrd Review
:

|

|
'

Q(3
i |
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Observationg% TddL Record Review '

illilimimmmittiililiti Attachment A

Observation No. PI-00-03 Checklist No. PI-01, -02, -03 Revision No. O

PFR No. Sheet 1 of 1

Yes No

Closed X

Extent All 3 Systems

comments

Based on evaluation of each of the noted items in this Observation, Cygna concludes
that individually these items have no impact on design for the three systems
reviewed. In addition, due to the small number of items per system, there are no
cummulative effects.

I

O

:

i

I

Approvals

or%io, wLl.im t/2s/e+o=i-

erow, r er6. SM t/w/s4oai-

ifhgProject Manager / h' Date

gj/ggCEI Representative ggM Date
-
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Rnision No.Observation No. PI-00-04 O

sheet ofChecklist No. PI-01, PI-02, PI-03 General 3 2

|-} %Criginated By C. d Q MCV Date
i

f/3/g4Reviewed By Qh{ Date
-, ,

1.0 Description

The following analysis oversights are noted for det Impingement load
calculations:

Main Steam Safety Relief system,1821 G08(A), Rev. 2, Shts.17.5 thrue
17.10.

al. Case 6.b in Table 7 of specific 1 tion. The jet load input at node point 11
should be -F instead of Fx (597.3#), since local coordinates are used for
thatnodepoTnt.

High Pressure Core Spray, 1E22G04(C), Rev. 3.e

bl. Item IC of Table 7 in specification (break LPB2LL). The total load
computed is 6902.6#. The total load specified in the design specification
is 7488#.'

b2. Item 2 of Table 7. Break SD3A.

F Component should be included in the input.z

b3. Item 3 of Table 7. Break SB3A.

F component should be included in the input.z

b4. Item 7J of Table 7.
,

Force input at node A18 should be at node B18 (difference of 0.566' in
elevation).

b5. Item 8 of Table 7. B33 Break RD7 (header side) Loop "B".

Jet loads on piping and valve E22-F036 are not included in the
calculation. This is listed as an analysis exception in the Class 1
Stress Report, P-1001, Rev. O.

b6. The load input for nodes 18 and A18 (Jet 6D) are interchanged.

b7. At node 13, a negative load of -1122.0# was input as a positive load.
A
V
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A tm . A Record

O.- ||||ll|11111111111111111111111
Revision No. OObservation No. PI-00-04

Checklist No. PI-01, PI-02, PI-03 General shut 2 ' 2

{-3-%Criginated By (,<{ Acy Date

ils/s+wit : _ m-1 o.t.a.vi...d ,
,''q :

2.0 Requirement
'

1. GAI specification - DSP-B21-1-4549-00, Rev. 2.

2. GAI specification - DSP-E22-1-4549-00, Rev. 2.

3.0 Reference Documents

3.1 GAI analysis IB21G08(A), Rev. 2. (a)

3.2 Computer output for 1821G08(A), Run #JOHNVXW (1/12/83) (a)

3.3 GAI Analysis 1E22G04C, Rev. 2, Run #3, E22G4J Run ID=A0XZGCL (3/28/83)
(b)

3.4 GAI Class 1 Stress Calculation 1E22G04C, Rev. 3. (b)

4.0 Potential Design Impact

1. Individually, no significant impact.

2. The combined effect could impact the accuracy of the analysis.

5.0 Probable Cause

Analysis oversights.

Attachments

A. Observation Record Review

,

O
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' Observation !
MMd Record Review |
imimmmmuumimii Attachment Ad
Observation No. FI-00-04 checklist No. PI-01, -O' , -03 Revision No. O2

PFR No. Sheet 1 of 14 i

o

Yes No [
Closed X

Extent 2 of 2 Systems with det Loading -

icomments
i

Further review indicates the following:

a. This item hhJ been noted by the GAI verifier in Calculation 1821G08A and was
determined not to be significant enough to warrant reanalysis for the MSRV
system. Cygna concurs with this conclusion.

b. As a result'of this Observation, GAI has performed a reanalysis for the HPCS
system incorporating all the specified corrections. Cygna has reviewed the
input calculation for this reanalysis. GAI has stated that there was not any
significant change'in the results (it should be noted that per GAI, the piping
is now shielded from B33 Break RD7 which closes item b5).

Based on the above, this Observation has no impact on design or safety.
6

( ~ '

t

'(

}'

' , ',
.

,

i
,.

'(, |

1),

i,

Approvala

orloinator C.%@q Date F 1% - [$.
Preci En neer 4 n. 2 .a i/u/s4--o i-

I Prokct Manager *M '

jfg/gDate,s

CEI Representative pg gy/gDate
. , r
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Observation No. p}.01-01 Revision No. O

sheet i of 2Checklist No. PI-01 MSRV

gMQCr10 nated By Mi Date

|[_7 Q]hg g Date- Reviewed By

o
2

1.0 Description )

'~ The stress intensification factors (SIF's) at points 2, F1, and F2 are not
' ' input properly.

POINT ACTUAL SIF INPUT SIF ANALYSIS

(PIPE / FLANGE)

2 2.1 2.1 1.083
F1 1.9 1.9 2.889/1.766
F2 1.9 1.9 2.889/1.766

O
- Where,

actual SIF = ASME value

input SIF = value input to the TPIPE analysis

I' analysis SIF = value utilized by TPIPE

:<

2.0 Requirement

ASME B & PV Code, Section III, 1974 with Addenda to Winter 1975 Subsection ND,
| Fig. 3673.2 (b)-1.

' 3.0 Document Reference

3.1 GAI computer analysis 1821G08, Rev. 2 !

L' 3.2 TPIPE Manual.
|

!>

f, )

.
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'

Revision No.Observation No. PI-01-01 O

sheet ofChecklist No. PI-01 MSRV p p

ggfgj g3Originated By M ___ T Date

(Y_ k. @3Reviewed By K, (g Date

4.0 Potential Design Impact

Using the actual intended SIFs at these points results in the following ratio
of maximum to allowable stress:

DOINT MAX. STRESS / ALLOWABLE

2 0.16
F1 0.26
F2 0.28

These revised stresses are clearly well within the allowable limits.

5.0 Probable Cause

Os
This observation resulted from the analyst's attempt to override an internally
computed SIF. This is specifically cautioned against in the TPIPE manual. -In
addition, the analyst did not review the program's interpretation of the SIF
input.

Attachments

A. Observation Record Review

I

b)v
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Record Review |

iiiiittaisiiiiiiiiiiiiiiiiiiii Attachment A
|

| Observation No. PI-01-01 Checkflat No. PI-01 Revision No. 0
'

PFR No. Sheet } of 1

|

Yes No

Closed X

Extent 1 of 1 Class 3 Systems I

Comments

As shown in Section 4.0, the increased stresses using the correct SIFs, are still
within the Code limits. Therefore, there is no design impact on these three
systems. Even though there is no design impact on this system, GAI plans to correct
the SIFs and include the corrected stresses in the analysis package.

,

,

Section 4.0 also shows that stresses at the points of concern on the SRV discharge ,

increased to up to 28% of the Code allowable when the correct SIFs are applied. l

Cygna did not evaluate the impact of this issue on systems where the design margin
may be less than that found in the SRV discharge.

O

1

1

Approvals

ormior LL_.\.40.?- ,_ A 7 thc/sfo = '-

Project Engineer h_ C )i A f /jg[yDate

\_) Project Manager [[y Date |. [g 4 4

CEI Representative g" //gp/ggDate
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Revision No. OObservation No. PI-01-02
Sheet ofChecklist No. PI-01 MSRV y y

g/j/g |

f Originated ByGg_f Qy[,o#[ p [gg* Date

Reviewed By 'QQ ' * ,j I Date f p'

' 'N

f]
1.0 Description

MSRV seismic anchor movements.(SAM) in the z-direction are applied in the x-
direction at point J1.

2.0 Requirement

Standard Industry practice.

3.0 Reference Documents

GAI TPIPE Computer Output 1821G08, Rev. 2.

4.0 Potential Design Impact

O Inputting SAM in the wrong direction will result in an incorrect stress
distribu+. ion that may impact design of the MSRV piping supports.

5.0 Probable Cause

Analysis oversight. This occurs at one out of two points where movements are
input in the analysis for subsystem IB21-G008.

Attachments

A. Observation Record Review

.

G] '
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Observation
di n i Record Review |
imminnm"""""'"" Attachment A

Observation No. PI-01-02 checklist No. PI-01 Revlelon No. O

PFR No. Sheet 1 of 1

Yes No

Closed X

Extent 1 of 3 Systems

comments

The seismic anchor movements were correctly input by GAI in a local coordinate
system corresponding to the direction of the restraint at point J1. Therefore this
observation is invalid.

O

Approvals

Originator Ygghg*/ Date | - Olf - By
Project Engineer dh JA~ Date g fgfy

hProject Manager N [[ff/ [g/gpDate,

CEI Representative gg Date Mg/g [
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b
R evision No. 0Observation No. PI-02-01

HPCS sheet of
3 pChecklist No. PI-02

_

,

Criginated By d{b* j\
_

ggf 6Date

Date / MDReviewed By ( C hf[p,

p- L
' / /

.

1.0 Description

The fatigue analysis did not consider the different thermal gradients (AT1 and
AT2) for the sweepolet and socket welded boss. The piping thermal gradients
were input as the default values and these were not overridden for the
sweepolet and socket welded boss. The thermal transient analysis indicates
that the only instances for which this happens to be non-conservative is for
the sweepolet (Point C24) during the up transients.

In addition, the thermal transient analyses considered the flow to be zero at
these same points. While this may be conservative when determining the

A - T ), it is non-conservative in the calculation ofdiscontinuity stresses (T'

B
the thermal gradients through the thickness (AT1 and AT2).

2.0 Requirement

a. ASME B&PV Code Section III 1974 with Addendum through Winter 1975,
Subsection NB, Paragraph NB-3653.

3.0 Document Reference

3.1 GAI Analysis Report and TPIPE conputer output 1E22G04C, Rev. 3.

4.0 Potential Design Impact

The stress increases at the sweepolet (based upon the original tnermal
transient analyses) are listed below:

O
\.J
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Observation No. PI-02-01 Revision No. O

Checklist No. PI-02 HPCS sheet 2 of 2

4fqfg3Crlginated By ] * Date
'

Reviewed By ( ,[ Date y/Mq
.,.

Event Sweepolet Piping Temp. Increase Stress Increase

E=aT E=AT E E=aT
3 2 3 3

AT1 AT2 ATI AT2 AT1 AT2 z(1-v) 1-v 2(1-v)'

("F ) ("F) ("F ) ("F) ("F) ("F) (PSI) (PSI) (PSI)

12D 133 23 53 8.5 110 14.5 13306 3509 22620

20A 144.5 25.0 54.0 8.5 90.5 16.5 10947 3991 18610

20A 120.5 20.5 45.5 7.0 75. 13.5 9072 3266 15422

O '

It should be noted that the magnitude of the increase will go up when flow is
considered.

The sweepolet is already overstressed. Usage factor requirements are also
exceeded for the sweepolet (2.7481) and the socket welded boss (0.2744 - No
Break Zone).

Both of these components will require more refined analyses as noted in the
Class 1 stress report. The reanalysis should incorporate the impact of this
observation. In additior., these concerns should be addressed with regard to
all Class 1 analyses due to the fact the impact may not be insignificant as
shown by the above table.

5.0 Probable Cause

Analyst oversight.

Attachments

A. Observation Record Review

O
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Observation No. pl.02-01 Checklist No. PI-02 Revision No. O

PFR No. Sheet 1 of 1

Yes No

Closed X

Extent 1 of 1 Systems with Branch component where Branch piping is not modeled.

comments

GAI has reanalyzed these components using a 20 finite analysis method (P-267,
Rev. 1). Cygna has not reviewed this analysis and does not intend to do so within
the scope of this review. Per GAI, in this analysis flow was considered in the
crotch area and the results show that the components in question now meet ASME Code
requirements.

Based upon the above, this Observation is considered not to have any impact on the
design or safety of the HPCS system.

O

,

Approvals

Originator Yhl _ ,[[ |Ig3/g4Date

Project Engineet Mh, dY;__Q - | j g g fgpDate

Qj Project Manager [[fjj ||QgDatei

cEl Representative g'[ //p g ggDatep
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Revision No. OObservation No. PI-03-01
sheet of

iChecklist No. PI-03 MSD i

Criginated By d@,f_ M Date gfg/ g
Date g hCeviewed By ]

/ /( '(

1.0 Description

The review of the thermal transient reanalysis (P-256, Rev. 0) did not consider
the following discontinuities for evaluation of T -TBA

1. Valve coupling to 2" pipe.
2. 3" x 3" x 2" tee to 3" pipe.
3. 3" x 3" x 2" tee to 2" pipe.
4. 3" pipe to 3" valve.
5. 3" pipe to penetration.

This analysis was rerun due to er ors in fluid properties. It should be noted
that the original analysis did consider these discontinuities. In addition
there is no documentation to indicate that the fatigue analysis is to be rerun
using the later transient analysis data.

Furthermore, the tee sections did not consider any additional thickness in the
crotch area of the component.

2.0 Requirement

ASME B & PV Code Section III 1974 with addendum through Winter 1975, Subsection
NB-3653.

3.0 Reference Documents

3.1 GAI Analysis 1N22G01C, Rev. 3.

3.2 GAI Analysis P-256, Rev. O.

4.0 Potential Design Impact

The T -T effects at these discontinuities, as well as the thermal gradientA Beffects at the tee crotch areas, may be underestimated which may lead to
failure in meeting ASME Code Requirements.

5.0 Probable Cause

Analyst oversight.

O Attachments
'' # A.- Observation Record Review

Cleveland Electric Illuminating; 83102
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Q""'""""'""'"""'"" Attachment A

Observation No. PI-03-01 Checklist No. PI-03 R evision No. O

PFR No. Sheet 1 of 1

Yes No

Closed X

Extent 1 of 2 Class 1 Systems

Comments

GAI has performed a 2D thermal discontinuity analysis (P-258, Rev. 0), for items 1,
4 and 5, and plans to incorporate this information in their next revision of the
fatigue analysis. Regarding the tee components, GAI has performed a study using a
thickness increase of 50% in a ID thermal analysis. Based on vendor drawings, this
is a reasonable value to assume at the crotch region for the purpose of this
study. This analysis showed a maximum increase of 295% in the thermal stresses
(from 1900 PSI to 5600 PSI). However, due to the very high margin to both Code
allowable stress (15900 PSI = 30%) and break exclusion alawables (43%) at these
components, this increase does not impact the design or safety of the Main Steam
Drain system.

O

|
'

| Approvals .,,

2/4/g4Originator Q}Q Date

1/h/hProject EngineerM} , ( } } Date

M/4Project Manager i Date

| CEE Repreeentattve fg &j Date Q|g/gf

.
Cleveland Electric Illuminating; 83102

i
'

Perry Nuclear Power Plant Piping Design Review
l

_ _ , _ _ _ _ . __ _ . . . _ - . _ _ _ _ _ _ _ _ - - . ~ . _ _ , __



.

|

Observation
L4 L i i Record

pilllllilillllillilillllilillli
C

Observation No. PS-00-01 R evision No. O

Checklist No. PS-01. PS-02. PS-03 General sheet i of 6

Celeinated By f, h Date t/ 3 /gG.
G y. (Qcwf oa'* l- 3 - %c. ie..o av

0

1.0 Description

The following items either lack documentation or utilize inconsistent data:

e Main Steam Safety Relief System

a. Support MK-1821-H061

Drawing S-322-605, Sht. 061.2, Rev. B. Location plan dimensions
require revision per ECN 9152-44-1111. The dimensions shown on
drawing do not incorporate all of the specified changes.

b. Support MK-B21-H062

Drawing S-322-605, Sht. 062.2, Rev. E. A 10" x 10" x 1/2" base plate
D was utilized in the design. This was not properly specified on the
( drawing. The 1/4" all around fillet weld to the embedment plate was

not specified.

c. Support MK-1821-H063

The design calculation and verification calculation (pg.1.9 thru
1.15) were based on Rev. C of the drawings, whereas the current
drawing revision is "D". Effects from support 1G61-H033 are not
evaluated (Ref. ECN 9627-44-1291).

d. Support MK-1821-H064

RAP No. OR-SV-231 has not been incorporated in the drawing (Dwg.
S-322-605, Sht. 064.2, Rev. C).

e. Support MK-1821-H066

The support rear bracket angle used in the design (Dwg. Rev. C) does
not match the angle calculated from the dimensions shown on the
drawings (Rev. D). Horizontal angle (48") shown on Sht. 066.1 of the
drawing is in conflict with the angle computed using dimensions shown
on Sht. 066.2 of the drawing (S-322-605, Rev. D).

The design loads shown on the drawing for the emergency condition
(+18400 lbs, -19500 lbs) are incorrect. The correct design loads

(nv) are: upset = 118400 lbs and emergency = 119500 lbs.

Cleveland Electric Illuminating; 83102
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Date |AfgCricinated sy 6, M
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a

f. Support MX-1821-H067

The restraint direction used in the design calculation differs by
about 9" from the direction calculated based on the current support
configuration (Dwg. S-322-605, Sht. 067.2, Rev. D).

g. Support MK-1821-H068

The verification calculation references Rev. "0" of Dwg. S-322-605,
Sht. 068.1 and 2. Letters A, B, C and D were actually used for
revision number (pg. 1.34).

The snubber size (catalog number P/N 1801172) and the pin-to-pin
dimension shown on the drawing do not match the size specified in the
design verification calculation (pg.1.37).

k) h. Support MK-1821-H112

The snubber size (catalog number P/N 1801172) and the pin-to-pin
dimension shown on the drawing do not match the size specified in the
design verification calculation (pg.1.45).

Notes on Sht. 1.40 of verification calculation refer to Shts. 3 and 4
for sketches. The sheet numbers are incorrect and should be
Shts. 1.41 and 1.42.

i. No calculation was provided for Support MK-1821-H436.

J. For the Main Steam Safety Relief System (1821-G08) pipe support
design, the assumption that no jet impingment load was acting on the
supports requires verification. No such verification was provided in
the design calculation.

High Pressure Core Spray System*

k. General

Design verification record pg.1.1,1.2 and 1.3 is not properly filled
out. Specifically, the pertinent items are not checked off.

g
*

Cleveland Electric Illuminating; 83102
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1. Support MK-1E22-H004

The dimensions of Item "L" on Dwg. Sht. 2 do not match the dimensions
shown on Sht. 3, Detail "L" in the design calculation. The restraint
direction shown on Dwg. S-322-701, Sht. 1, Rev. D, is incorrect.

m. General

There is insufficient information on the design verification sheet.
The supporting documents section references " latest analysis."

e Main Steam Drain System

n. Support NK-1N22-H017R

The elevation shown on the isometric differs from the support

O drawing. There is a total elevation difference of 2.04 feet which
considerably exceeds the standard criteria of one pipe diameter.

o. Support MK-1N22-H018

A45"bracingmemberwasusedindesigncalculation(Pg.10.31),
whereas a 30 brace was specified in drawing (S-322-121, Rev. A).
Also, the plan view of Items "E" and "F" is not consistent with
Section A-A on Sht. 018.3 of the drawing.

p. Supports MK-1N22-H126; -H127; -H128; -H129; -H130 and -H131

In each of the calculations, an LCD sheet for a special piping clamp
. (Power Piping Co.) was included, but was not referenced or used in the
! calculation. Furthermore, the clamps specified in the corresponding

support drawings are BE-419N series (National Valve and Manufacturing
Co). Clarification of the purpose of the LCD sheets is required.

O'

Cleveland Electric Illuminating; 83102
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q. Many of the supports of this MSD system have revised or changed
support stiffnesses. (Examples are H016, H017,H018, H130,
H132...etc.) The aggregate effect of these changes have not been
confirmed by analysis.

r. Deleted.

s. Deleted.

t. Support No. H003

Calculation does not show the detailed design of snubber and attach-
ment. Cold setting and offset are not shown on the support drawing.

u. Support No. H004

Calculation is not shown for the support attachment.

v. Support No. H007

There is no calculation of stiffness presented.

w. Support No. H014

Design calculation gives loads for X and Y directions. X-direction
load is for Support H014 Y direction load is for support H148.

x. Support No. H148

A separate calculation is not prov'.ded for this support or its connec-
tion. Only snubber sizing is done as a partial calculation on support
H014 calculation sheet.

2.0 Requirement

Standard practice and proper documentation.

f3
V
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3.0 Reference Documents
e Main Steam Relief System

3.1 GAI Support Design Calculation 1821G08(B), Rev. 0 (a thru j)

3.2 Drawing S322-605, Sht. 061.2, Rev. B (a)

3.3 ECN 9152-44-1111 (a)

3.4 Drawing S-322-605, Sht. 062.2, Rev. E (b) ,

3.5 ECN 9627-44-1291 (c)
3.6 RAP No. OR-SV-231 (d)

3.7 Drawing S-322-605, Sht. 064.2, Rev. C (d)

3.8 Drawing S-322-605, Sht. 066.1, Rev. D (e)
3.9 Drawing S-322-605, Sht. 066.2, Rev. D (e)

v 3.10 Drawing S-322-605, Sht. 067.2, Rev. D (f)
3.11 Drawing S-322-605, Shts. 068.1 and 068.2, Rev. D (g)

e High Pressure Core Spray System
3.12 GAI Support Design Calculation 1E22-G04(B), Rev. 1 (k thru m)
3.13 Drawing S-322-701, Shts. 2 and 3, Rev. D (1)

* Main Steam Drain System

3.14 GAI Support Design Calculation IN22-G01(B), Rev. 1 (n thru x)

GAI Load Capacity) Data Sheets of Class 1 Component Supports, P-2010,3.15
Rev. O. (n thru x

3.16 gal program M093, Rev. 1. Load Combination Computer output, J71 A
(dated 5/10/83) for N22G01 (n thru x)

3.17 Power Piping Co., Pipe Hanger Catalog and Load Capacity Data Sheets
(n thru x)

3.18 Pacific Scientific Co., Mechanical Arrestor Catalog and Load
Capacity Data Sheets (n thru x)

|

UN i
( )
v
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Observation No. PS-00-01 Revision No. 0 |

Checklist No. PS-01, PS-02, PS-03 General sheet 6 of 6

Crisinated By 6,[m ''' 'b/N
c.vi...d my 6. K (Dh 1-34ata

0

3.19 National Valve and Manufacturing Co., Basic Engineering Load
Capacity Data Sheets (n thru x)

3.20 Drawing S-322-121, Sht. 018.3, Rev. A (o)

4.0 Potential Design Impact

1. Individually these items have no significant impact on design based upon:

* A spot check of the above listed items.

The design margin used in the Perry Project.e

2. The cumulative effect of the noted documentation problems could lead to a
design deficiency.

5.0 Probable Cause

Design control.

Attachments

A. Observation Record Review

'

l
i

A
U

:
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nunmnimununninn Attachment A

Cbservation No. p$.00-01 Checkilst No. PS-01, 02. 03 R evision No. 0 |
i

PFR No. Sheet 1 of 4

Yes No

Closed X

Extent All 3 Systems

Comments

Further review and discussions with GAI reveal the following:

a. The referenced ECN was written 7/30/82. In this change, an interference was
noted which required relocation of the P.A. by 2" north and 4" east. This was,

incorporated in drawing Rev. B issued 8/31/82. The change block should have
noted this.

b. ECN 10130-44-1485, Rev. A, issued 9/19/83 deleted the baseplate from the
design. Rev. F of the support drawing notes this but is not issued pending
incorporation of ECNs after Phase II inspection. Elimination of the baseplate
and welding directly to the embedded plate did not require back-up

O calculations.'

c. Back-up calculations for Rev. D of the design, which include the effects of
1G61-H033, are contained in the "pending revision" book for subsystem
1821-G08(B), Rev. 1.

d. ECN 9781-44-1341, Rev. A, issued 7/26/83 against Rev. C of the support drawing
makes the necessary changes.

e. Based on the dimensions shown on Drawing S-322-605, Sht. 066.2, Rev. D, and
taking into consideration the length of the rear bracket, the computed angle
is 36.1". This closely matches the 35.6" angle used in the stress analysis.
Thus, only the coordinate system shown on pg.1 of the drawing would require
revision to be correct. Per GAI, this will be corrected in their upcoming
cosmetic update program prior to fuel load.

Per GAI, load sumary sheets are not updated for a revised analysis if no |
hardware changes are necessary due to the revised loads. Their current |program provides for updating miscellaneous items on the support cover sheet '

(cosmetic revisions) after Phase II tagging by field QA. This will occur
prior to fuel load.

Approvele

| Originator C, { ( dg, oate | -L"[- g
! Pro >ct Engineer -d.1 Date @|[gf.
l Prowet u.neeer Tg7'Ij@ oste I/21 /64-

ces n.oree.ntesev. syf% j/3/gqonte
r <
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Attachment A

Cbservation No- PS-00-01 Checklist No. PS-01, 02, 03 Revision No. O

PfrR No. Sheet 2 of 4

,

Yes No

Closed X

Extent All 3 Systems

Comments

f. Calculations supporting Rev. D of the drawing are contaiaed in pending Rev. 1
file to 1821-G08(B), Rev. 1. This was in response to RI #477.

g. This is a minor documentation error. Sheet ib of til gives the correct
drawing revision number for H068.

g. & The snubber size and pin-to-pin dimension was changed on the Power Piping
h. drawing when they re-detailed the sheet. In accordance with GAI Fabrication

Specification SP-527, fabrication drawings are submitted to the engineer (GAI)
for approval prior to use for fabrication.

h. The incorrect sheet number reference is a minor documentation error which was
overlooked when renumbering the sheets.

^

1. Calculation is contained in pending revision file for 1821-G08B, Rev.1.

J. Jet impingement work is still in progress. Per GAI, upon completion of this
work, the assumption will be removed.

k. Page 1.1 is a superceded form. The current Design Control Procedure (DCP)
utilizes GAI form 468 which is contained in the referenced package. Per GAI,
pages 1.2 and 1.3 are not an official part of the design control program.

1. Thf 5 piece was changed per RI #865 from PPC. When revising the GAI drawing,
the bill of material was changed but not detail "L". The correct dimensions
are shown on the PPC drawing.

! Regarding the restraint direction, the support location plan is correct and
consistent with the analysis. The discrepancy exists in the cartesian
coordinate system sketch on the support cover sheet.

| Approvete

! I-2-7-84orien. ., (. f (D ow3v o=te

erowi enen , WW oate t /2il96g
| GPromi u.a.ee W dI."tidi4A VZ1/04-o'''

cai n.p, ni.iiv. f-g 4pyA D a '* L/#sv
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Observation No. PS-00-01 Checklist No. PS-01, 02, 03 Revision No. O

PFR No. Sheet 3 of 4

Yes No

Closed X

Extent All 3 Systems

Comments

m. Although the design verification sheet does not reference any specific analy-
sis revision in the supporting documentation section, Section 7 of the package
provides all the analysis data used as reference or supporting documents.

n. Per GAI, the piping was re-routed and the analyst considered a new support
location but the relocation was not picked up. This has since been
corrected. Support relocations of this nature would have been picked up by
the as-built program,

o. ECN 9631-44-1294, Rev. A, shows the proper orientation of the brace. Per GAI,
the ECN is the governing document and the calculation will be updated to

O incorporate any specified changes prior to fuel load.

p. Per GAI, there was a transition period during which the PPC clamp was
replacing the equivalent clamp from National Valve. In accordance with GAI
Fabrication Specification SP-527, these changes are submitted to the engineer
(GAI) for approval prior to fabrication.

q. Per GAI, there is a design loop to confinn final stiffness of the design with
that in the analysis. This will also be accomplished when as-built dimensions
are confirmed.

r. Deleted.

s. Deleted.

t. The designer referenced the snubber size required and this was verified. LCD l
sheets provide the capacities. No offset was intended and a lack of cold set
would require PPC to set the snubber at mid-stroke. This would accommodate l

the movement of 0.16". |
,

Approvals

Originator C.k (dQML, |%-%Date
|

r, wt an eer t4hAL 2 N ilu/s/- |
o i-

Project Manager h [g /M9[4, |Date

CEI Representative g' gy/pDate
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Observation No. PS-00-01 Checklist No. PS-01, 02, 03 Revision No. O

PFR No. Sheet 4 of 4

Yes No

Closed X

Extent All 3 Systems

Comments

u. Per GAI, on the previous calculation, 3" of the 1/4" weld was determined by
inspection to be adequate for a load of 1,300 lbs. For Rev. A of the support,
the load decreased to 1,000 lbs. The existing weld was again determined
adequate by inspection. Cygna agrees with this assessment.

v. Per GAI, calculation book 1N22-G01(B), Rev. 2, contains the stiffness
calculations for this support. Rev. 2 of this calculation was not in the
Cygna review scope.

w. & The originally specified x and y restraint was designed as two indiv dual
x. support marks, H014 and H148. This was requested per RAP #6701.

As stated in Section 4.0, individually these items do not have impact upon dee.3a.
In addition, based on the explanations above, Cygna does not consider the cumulative
effect of these items to be a potential problem for the three systems reviewed.

Approvals

(_M-%
_

Orloinator k, N. Qg Date

ero w l e, n , 4tb . _ ^ .T ulnl8+o~

Frotect Maneoet &&hg ~ ||g7 j'yDate

Cei .p,. t... pic h sAvepom
r <
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1.0 Description

The following items are not consistent with design commitments, requirements or
criteria:

a. The GAI rrethod for combining dynamic inertial loads and dynamic
displacement loads differs from the General Electric specification. The
difference is shown below:

g )1/2 + (OBEGAI method: (OBEg2 + SRV 2
+ SRVD)D

General Electric method: [(0 beg + OBE ) + (SRV; + SRV )*D D

where OBE = Operating Basis Earthquake
SRV = Safety Relief Valve

I = Inertial LoadO D = Displacement Load

b. GAI Design Specifications B21 and E22 do not include Faulted Load Case
No. O as specified in Table 3.9-21 of the PNPP FSAR.

2.0. Requirement

a. General Electric Design Specifications 22A5454, Rev. I and 22A6547
Rev. O,

b. PNPP FSAR, Amendment No. 3, dated 9/11/81, Table 3.9-21.

3.0 Reference Documents

3.1 General Electric Specification for ECCS Piping Systems
No. 22A6547 Rev. 0 (Table 5, Sht. No. 21) (a)

3.2 General Electric Specification for Main Steam Piping
No. 22AS454 Rev.1 (Table 8, Sht. No. 28) (a)

3.3 GAI Support Design Calculations for HPCS Calculation E22G04B (a)

3.4 Computer Load Combination Output E22G04C (4/18/83) (a)
|
'

3.:i Program M093 LOC 1 (a)!O
Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review
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sheet 2 of 2Checklist No. PS-01, PS-02, PS-03 General

Originated By C , y , @gcy Date I- 3 -8(1
|[3 /g4Reviewed By ( f-

* Date%
,

M Q \ I
'

3.6 Load Capacity Data Sheets of Class 1 Component Support P-2001, Rev. 0 (a)
3.7 GAI Design Specification DSP-B21-1-4549-00, Rev. 1 and 2 (b)
3.8 GAI Design Specification DSP-E22-1-4549-00, Rev. I and 2 (b)
3.9 GAI Support Design Calculation 1E22-G04(B), Rev.1 (b)
3.10 GAI Support Design Calculation 1821-G08(B), Rev. 0 (b)
3.11 GAI Support Design Calculation 1N22-G01(B), Rev.1 (b)

4.0 Potential Design Impact

a. By inspection, the GAI method for combining loads is more conservative
than the General Electric recommended approach. This conclusion is
supported by the following sensitivity calculations:

GAI GENERAL ELECTRIC
CASE OBE SRV OBE SRV COMBINATION COMBINATION % DIFFERENCEg g D D

1 100 100 100 100 283 283 0
2 100 1 100 1 200 200 0
3 100 1 1 100 200 143 -40
4 100 100 1 1 143 143 0
5 4397 390 2313 5478 10361 8914 -16

Where Case 5 is an actual loading case for Support 1E22-H005.

Consequently, the GAI method is conservative and may be up to 40%
conservative.

b. More severe design loads may result due to the excluded load combination.

5.0 Probable Cause

Standard GAI practice.

Attachments |

'_
p A. Observation Record Review
v

Cleveland Electric 111uminating; 83102
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Observation No. PS-00-02 Checklist No. PS-01, 02, 03 Revision No. O

PFR No. Sheet 1 of 1

Yes No

Closeo X

Extent All 3 Systems

Comments

Further review indicates the following:

a. As stated in Section 4.0, the GAI method for combining inertial loads and
dynamic displacement loads is conservative.

b. Consideration of FSAR Load Case No. 8, for the three systems reviewed, does not
result in any significant increase in support design loads.

O ased on the above, this Observation does not have any impact on design or safety.
B

|

|

.

Approvele

( _.g - %Orleinator C K , Qg Dets

d2o/g4o preci eneeer Wm;.1 N o=i-

\d Project Manecer WhYdd # f/h/MDete

h/h|8hCEI Representattve ff" Dat*
, ,-

Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review



Observation
A t% i Record
lilllilillllilllllllllllllllit

|s
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Checklist No. PS-01, PS-02, PS-03 Ger.eral Sheet
1 of 1

|-3 -MCrialnated By C M @hy Date
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N

1.0 Description

The signs of Jet Impingement load ingut for support load combinations in
utilizing the computer program "M093 were not properly considered (e.g., HPCS,
E22G04(C), Run No. J484, dated 4/18/83, the dynamic Jet Impingement input loads
are all positive).

2.0 Requirement

1. GAI Design Specifications DSP-B21-1-4549, Rev. I and 2 and DSP-E22-1-4549-
00, Rev. I and 2.

2. Perry FSAR Amendement No. 3, dated 9/11/83.

3.0 Reference Documents
O
Q 3.1 GAI Support design calculation 1E22-G04(B), Rev. 1.

3.2 GAI Support design calculation 1821-G08(B), Rev. O.

4.0 Potential Design Impact

Incorrect signs will give incorrect design load combinations and may lead to
underdesign of some supports.

5.0 Probable Cause

Design oversight.

Attachments

A. Observation Record Review

NOTE: Jet Impingement load is not applicable to the Main Steam Drain Line,
IN22-G01, per GAI memo from D. H. Hunt to J. Chang, dated 9/27/83.

v
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Observation No. PS-00-03 checklist No. PS-01, 02, 03 R evision No. O

PFR No. 01 sheet 1 f 1

Yes No

IClosed X

Extent 2 of 2 Systems with jet loading

Comments

Standard GAI practice for input to the "M093" combination program is to use the same
sign for the support loads as that found in the TPIPE output. In general, it is
critical that the signs are properly input, however, any inaccuracies in sign input
are of minor consequence for the HPCS system due to the small magnitude of the
weight loads.

In addition, during the course of performing further review to explain
inconsistencies between input loads and output combination values for the MSRV
system, GAI has discovered a bug in the "M093" program. The problem occurs when

p considering the negative jet impingement loads in the emergency load combinations.
x' A value of zero is always used in this situation due to taking the maximum (instead

of the minimum) between the negative load and zerc. This could result in situations
where support stresses exceed Code allowables due to the loads being underestimated.

Due to the potential design and safety impact associated with this problem, a PFR
has been written.

Approvale

orwaa'aGK bJnt. l-19-80'''

O ,wisnea r 4 ( A .'
m i t h 8 /sco='.pro

orrer:134% 'mw+| o-e-

| can.or m.m. M erM- Uro/M _

o = '*

:
- , , v <
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|
sheet orCtaeckilet No. PS-01, PS-02, PS-03 General 3 4

Originated By 4[g Date 1/3 j'g/p
Reviewed By C, k , ( y gg Date {_3g4

0

1.0 Description

The following design oversights were noted:

e Main Steam Safety Relief System

a. Support MK-1821-H062

The wrong eye nut allowable load was used. (Pg. 1.5)'

b. Support MK-1821-H163

The design is based on the calculation for support IB21-H179 (Rev. 0)
with enveloped design loads.

O) b.1 The calculation and assumptions shown on Pg. 10.30 are not
\_ applicable since they do not represent the actual condition of

the support.

b.2 Allowable stress used is 1.2 S * Sh was mistakenly stated as Sh y(Pg. 10.31).

b.3 The width of the ring is 5-1/2", but 12" was used in the calcula-
tion. Consequently the section properties were incorrect (Dwg.
S-322-605, Sht. 163.2, Rev. E).

b.4 Penetration sleeve was specified as schedule 40. It should be
schedule 30 based en the thickness of 0.375" (Pg. 10.32).

b.5 The thickness of the ring is 0.875", but 1.1875" was used in
computing the section modulus. (Pg. 10.36)

GAI is currently redesigning this support due to the overstress
caused by this item and item b.3.

b.6 The Lug size Lt used in the computer analysis did not match the
actual size of the Lug.

b .7 The design was based on a very simplified analysis. There are
other load conditions which were not considered (e.g., friction

n loads etc.) A more detailed analysis model is recommended to
() reduce the stress level and obtain more accurate results.

Cleveland Electric Illuminating; 83102
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Date %/g gCrisinated By 4 fg

c.vi...d av c. .k t n ( __ 3 _ gD.ie

High Pressure Core Spray Systeme

c. Support MK-1E22-H003

kThe cold load (10.87 ) used by the verifier (Pg.1.5) was based on an
incorrect calculation in Section 11 (Pg. 5). The correct cold load
calculation procedure in Section 10 (Pg. 10.29) should be used to
update the loads and to perform verification.

d. Support MK-1E22-H004

The property of a solid circular section instead of a hollow tube
section was used in the stiffness calculation (Pg. 7.2).

e. Support MK-1E22-H006

k k13.9 , F = 25.9 ) were
TheproperloadingsfromH005(Pg.1.9;F{Section11[ Support

=

not used in the design calculation (Pg. 5
H006). The support frame weight was not included in the design.

* Main Steam Drain System

f. Support MK-1N22-H017

The moment arm used in checking the existing W12x40 should be
calculated as the distance from the point of load application to the
center of W12x40 beam. The distance used in the calculation was
measured only to the top of the flange.

g. Deleted.

h. For most of the supports (MK-1N22-H126; -H127; -H128; -H129, etc.),
Youngs Modulus was not adjusted for temperature effects.

1. Deleted.

|
,

O |
V l
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Observation No, p3 00-05 Revision No. O

Checklist No. PS-01, PS-02, PS-03 General sheet 3 of 4

Crisinated my 4, fu / g . 4 Al I C A Date /g@
'

}- 3-%Ceviewed ay C , 44 (ygwf Date

i

j. Deleted.

k. The following supports do not meet the GAI stiffness criteria:

1. H004 5. H011
2. H006 6. H012
3. H008 7. H014
4. H009 8. H015

1. Deleted.

2.0 Requirement

2.1 Standard Practice

2.2 ASME B&PV Code Section III, 1974 with Addenda to Winter, 1975, Subsection
NFv

2.3 GAI Design Specification DSP-B21-1-4549-00, Rev. I and 2 (MSRV and MSD)

2.4 GAI Design Specification DSP-E22-1-4549-00, Rev.1 and 2 (HPCS)

3.0 Reference Documents

Main Steam Relief System*

3.1 GAI Support Design Calculation 1821G08(B), Rev. 0 (a thru b)

3.2 Drawing S-322-605, Sht.163.2, Rev. E (b)

e High Pressure Core Spray System

3.3 GAI Support Design Calculation 1E22-G04(B), Rev. 1 (c thru e)

3.4 ECN-8857-44-1004, Rev. C (e)
,

!

1 )7

''c 4
|

'

O
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)
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Observation No. PS-00-05 Revision No. O

Sheet 4 of 4Checklist No. PS-01, PS-02, PS-03 General

Originated By { [g /3fg (/,Date

Reviewed By C,,. . K ( yggf Date |_g_g4
L

Main Steam Drain Systeme

3.5 GAI Support Design Calculation 1N22-G01(B), Rev. 1 (f thru 1)

3.6 GAI Load Capacity Data Sheets of Class 1 Component Supports, P-2010,
Rev. 0 (f thru 1)

3.7 GAI program hd3, Rev.1, Load Combination Comouter. output, J71 A
(dated 5/10/83) for h22G01 (f thru 1)

e General - All Systems

3.8 Power Piping Co., Pipe Hanger Catalog and Load Capacity Data Sheets.

3.9 Pacific Scientific Co., Mechanical Arrestor Catalog and Load
f Capacity Data Sheets.

3.10 National Valve and Manufacturing Co., Basic Engineering Load
Capacity Data Sheets.

4.0 Potential Design Impact

1. Individually tose items have no significant impact on design based upon:

e A spot check of the above listed items.

e The design margin used in the Perry Project.

2. The cumulative effect of the noted oversights could lead to a design
deficiency. .

1

5.0 Probable Cause

Design control.

Attachments

A. Observation Record Review

(
%.J

-
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[4M' fd Record Review
inuninunnininnnini Attachment A

V
Observation No. PS-00-05 Checklist No. PS-01, 02, 03 Revision No. O

PFR No. Sheet 1 of 2

Yes No

Closed )(

Extent All 3 Systems

Comments

Further review and discussions with GTI reveal the following:

a. The reference calculation compared the applied load of 4312 lbs to 8900 lbs.
the actual allowable should have been 8000 lbs.

b. Per GAI, the original configuration of this support was 12" long with a
thickness of 1.1875" and no lugs. Due to constructability concerns, this was
revised to the 5-1/2" configuration with lugs. Welded attachment calculations
are contained in the A Calculation, which in this case references
Calculation P-584, a finite element analysis of the configuration shown on

g Rev. E of the support drawing. Cygna has not reviewed this analysis due to
tg GAI's detailed attention to this cupport.

c. For this subsystem, the line is normally cold in the operating mode but the
vessel is hot. This creates the maximum differential condition. One analysis
(thermal case with hot vessel and hot line) showed a 0.8" displacement at the
spring. A second analysis (hot vessel and cold line case) showed a 1.5"
displacement at the spring. The true condition during normal operation is
somewhere in between. The corresponding spring cold setting for this more
realistic condition should be

10.8K + (0.8 1.5) x spring constant = 13.1K.

Since spring settings are verified as part of GAI's Phase III preW the 11.8K
setting on Rev. C of the drawing does not create a safety concern.

d. The calculation reviewed was a preliminary calculation used initially for
estimating. Per GAI, the noted discrepancy was picked up by the designer when i
reviewing final stiffnesses with the analyst in a later revision of the i

calculation.

Approvals

originator C,M,(d(TviQ- { - 2,],_ %_Date

Project Engineer %[O_. _ *_ f [;t y / g</,Date
_

Project Manager f hh k27) -Date
Ei Re,reseni.itve p%g h d/5/spoote

- - ,

Cleveland Electric Illuminating; 83102 '
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Observation
31 t fd Record Review
inunnnninuninnnin Attachment A

Observation No. PS-00-05 Checklist No. PS-01, 02, 03 Hewision No. O

PFR No. Sheet 2 of 2

Yes No

Clo s e d X

Extent All 3 Systems

Comments

K Ee. The loads of 13.9 and 25.9 are 150% of the actual loads. Per GAI this was
done to provide margin in long lead time hardware at the time supports were
designed. This would allow for a substantial variation in load when spring
stiffness was included in the later analysis. The actual loadings were used for
the design of the support structural steel (consideration of frame weight is
addressed in PS-00-06).

f. Per GAI, the W12X40 is a structural member checked in the load confirmation
effort by structural engineers.

g. Deleted.

h. Per Table I-6.0 of ASME Subsection NA, Young's modulus varies with temperature
from 27.9 ksi at ambient to 27.3 ksi at 330", which is the accident temperature
inside drywell. Since this property is only used for the calculation of support
deflection and support stiffness, there is potentially a 2% maximum variation in
calculated values. This would have a negligible impact on design.

1. Deleted.

J. Deleted.

k. Per GAI, their stiffness criteria was a guideline established for Class I work
to aid designers in new designs and minimize iterative cycles between analysis ,

|and design. Final stiffnesses are included in the "C" calculation and have been
addressed by the analyst.

1. Deleted. |
|

As stated in Section 4.0, individually these items do not have impact upon design.
In addition, based on the explanations above, Cygna does not consider the cumulative

g{g of these items to be a potential problem for the three systems reviewed.
orica.ior CyOh oa'e 1-rr-e4,

g roject Engineer d. gM/gP Date

h[/4Project Mar,ager 7 Date

CEI Representative gg ffgg gDate

ClevelandElec$ricIlluminating;83102
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Revision No. OObservation No. PS-00-06 i

sheet of |Checklist No. pS-01, PS-02 & PS-03 General 3 3

[3/ y yCriginated Dy f, h Date

Reviewed By C. M @ (, g, Date |_3 %
0

1.0 Description
The design of the supports does not consider the following items:

a. Dead weight of the support itself.

b. Inertial loads due to support self-weight excitation.

2.0 Requirement |,

Standard industry practice.

3.0 Document Reference

3.1 GAI support design calc. 1N22G01 (B), Rev. 1.
p GAI support design calc. IB21G08 (B), Rev. O.3.2

3.3 GAI support design calc. 1E22G04 (B), Rev. 1.g
4.0 Potential Design Impact

a. This is critical only for frame-type supports which have a small margin
with respect to allowables,

b. This is most critical in the unrestrained direction for frame-type
supports where high accelerations must be considered.

In the restrained direction this is only critical when the margin with
respect to allowable is small.

Note: " Restrained direction" is defined as the line of action of the
support.

|

| 5.0 Probable Cause

GAI standard practice.

| Attachments
|

A. Observation Record Reviewt

/,

(V)
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- Observation
[4M Id Record Review

( liliittimillillitilitililill Attachment A
'

Observation No. PS-00-06 Checklist No. PS-01, 02, 03 Revision No. O

PFR No. Sheet 1 of 2

Yes No

Closed X

Extent All 3 Systems

Comments

The GAI standard practice is that the consideration of dead weight and inertial loads due
to support self-weight excitation is made at the designer's discretion. During the design
process, the designer makes a judgment as to whether these factors are critical to the
design and integrates them in his calculations as appropriate. GAI has performed an
evaluation of the three systems within the scope of this review to determine the most
critical support (s) for the loads of concern. Their determination was that a frame
comprised of supports H004 and H009 in subsystem 1N22G01(B) was most critical. This
judgement was based on the following three factors:

1. The support frame appears to be flexible in the out-of-plane direction.

2. The frame is attached at two structural points (drywell wall and bio-shield
platform steel) which are highly excited.

,

3. The support frame is located in containment building where the most severe
transient loadings are found.

GAI's evaluation was made by analytically determining the natural frequencies in the three
orthogonal directions. Once the frequencies were found, the corresponding accelerations
were read from the response spectrum curves. The accelerations were applied to the frame
mass, resulting in the self-weight inertial loads.

GAI then performed a static analysis combining the out-of-piane inertial loads (in two
directions) with in-plane piping loads, in-plane inertial loads, and support dead weight.
The resulting stresses for loadings in different directions were added directly. This is
conservative sir.ce it is unlikely that the maximum inertial loadings would occur simul-
taneously in three orthogonal directions. Per GAI, the results showed that for this
censervatively combined loading case, the stresses were within code allowables.

Approvals

Originator C, k. W My 2_- ] - @(.4Date

Project Engineer 4h M- Date Q/7/gd,

Project Manager Ng Q[Date

CEI Representative gg gg Date "2 - -gg
Cleveland Electric Illuminating; 83102
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Observationg% TJAt Record Review
O ""'""""" """" "'"" Attachment A

Observation No. PS-00-06 checklist No. PS-01, 02, 03 Revision No. O

PFR No. Sheet 2 of 2

Yes No

Closed X

Extent All 3 Systems

comments

Cygna has not reviewed this analysis, and based upon an independent assessment of the
supports for the three systems within the scope of this review, Cygna requested GAI to
perform a similar evaluation as that described above for support 1N22-H132. The results
of this analysis showed that the stress levels are acceptable. However, GAI has decided
to install bracing for this support in order to provide additional out-of-plane stability.

Based on the above, this Observation does not have any impact on the design or safety of
the MSRV, HPCS, or MSD systems.

O

Approvals

Originator C, K, O cQCp Date 2,-7-84|

q Project Engineur Q p,[7/g yDate~

?' M[gProject Manager Date

CEI Representative [,[M g p/_ g gDatep

ClevelandE(ctricIlluminating;83102
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AMi i Record
lililllllllillllllllllllilllli,

O
Rnision No. OObservation No. PS-00-07

i Checklist No. PS-01, PS-02 & PS-03 General 1 2 )sheet '

/3/ g (/, jCriginated By i[g / /) , f A 4. / C A. Date

k]Q !C M,( h p DateReviewed By

O

1.0 Description

The follov..ng items were noted in relation to the setting for springs and
snubbers.

e Mainstream Relief Valve System

a. Deleted.
.

High Pressure Core Spray System*

b. Supports MK-1E22-H003 and MK-1E22-H006

Neither a cold setting calculatien nor an indication of the proper
normal thermal mode for design was given in the verification
calculation reflecting the latest support data (drawing Rev. C).

Main Steam Drain Systeme

c. Deleted.

d. Support MK-1N22-H019

Incorrect thermal movement was used in calculating the cold load (See
Sht. 019.2 of Dwg. S-322-121, Rev. A). Also the normal thermal mode
(THN2) displacement was not used.

e. Supports MK-1N22-H008, H131, H127, H013, H011

Snubber setting was computed in calculation, but was not specified on
the drawing. The drawing indicates "N/A" for setting. Per GAI this
instructs installer to set the snubber at midstroke. The actual
settings should be:

H008 2.875" H011 1.25"
H127 2.82" H131 Max thermal = 2.0156",
H013 0.325" but no setting was

calculated.

h)J

;'
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'

| Observation No. PS-00-07 Revision No. 0

sheet p of 2Checklist No. PS-01, PS-02 & PS-03 General
|/.3/gg,Criginated By { [ g , j{ A g g g 4 Date

Reviewed By C , Q {Qgg Date 1-3-Mj
i h
!

* General

f. There is no indication that bottoming or topping out of springs is
checked for combined thermal and dynamic movements. There are no
calculations performed combining the displacements due to dynamic
loading. !

2.0 Requirement

Standard industry practice.

3.0 Document Reference

3.1 GAI support design calc. 1N22G01 (B), Rev. 1.O 3.2 GAI support design calc.1B21G08 (B), Rev. O.
3.3 GAI support design calc. 1E22G04 (B), Rev. 1.

4.0 Potential Design Impact

Improper settings may result in a spring or snubber bottoming or topping out.
This would result in the support not performing its intended function.

5.0 Probable Cause

Minor design / analysis oversights.

Attachments

A. Observation Record Review j

O
Cleveland Electric Illuminating; 83102
Perry Wuclear Power Plant Piping Design Review
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Observationg
Ah ra Record Review
lillilli!Ilililliliililiittili Attachment A

Observation No. PS-00-07 Checklist No. PS-01, 02, 03 Revision No. O

PFR No. Sheet 1 of 2

Yes No

Closed X

Extent 2 of 3 Systems

Comments

Further review and discussions with GAI indicate the following:

a. Deleted.

b. Appropriate settings are shown on the drawings but not document'ed in the calcula-
tions.

c. Deleted.

d. Per GAI, a value of 0.549" down (from a previous analysis) was used versus the
current actual value of 0.387". For the spring rate of 200 lbs/ inch, this would,

change the setting from 390 lbs to 423 lbs. Cygna agrees that this deviation is
not sufficient to warrant a drawing revision at this time, pending as-built infor-
mation.

e. The settings specified on the drawing bill of material are correct for H011, H013
and H127.

Per GAI, for H008, the PPC drawing has this snubber set at mid-stroke. GAI has
committed to update the drawing to reflect this setting +; ring the upcoming
" cosmetic revision" cycle prior to fuel load.

,

,

Regarding H131, the thermal movement exceeds the specified mid-stroke setting by
0.015". However, per GAI, all settings will be reviewed as part of the as-built
program prior to fuel load.

Approvals

(.-q] %Originator C h ,j y g Date

(h-} [%Project Engineer ,. _} % Date

Project Manager j
'

fg 7 /gDate

d/ggCEI Representative Date

Cleveland Electr5c Illuminating; 83102
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l Observation
A f. n d Record Review
liiiiiiiiiiiiiiiiiiiiiiiiiiiii Attachment A

Observation No. PS-00-07 Checklist No. PS-01, 02, 03 Revision No. O

PFR No. Sheet 2 of 2

Yes No

Closed X

Extent 2 of 3 Systems

.

Comments

f. In general, inertial movements are small compared to thermal movements. Spring
cans are selected to achieve a center set as much as possible. Per GAI, travel is
then restricted to the recommended load range which permits a minimum 1/2" margin
on each end to prevent bottoming out. It is also important to note that it is
standard design practice to locate springs either adjacent to equipment or near
large concentrated masses where they provide constant dead weight support. GAI
states that dynamic displacements of 1/2" do not occur at these locations since
they could not be tolerated by the piping or supporting equipment.

Based on the above, this Observation does not have any impact on design or safety.

O

Approvals

Originator C,% Q Q j y- %Date

Project Engineer [Q, ; ,,40 gg/4Date

d Project Manager Date /f7/g,
CEI Representative g' ppgDate

g, <-
Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review
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Observation No. PS-01-01 n

Sheet ofChecklist No. PS-01 MSRV 3 3

|-3 dhCriginated By G.{ M p Date

g/3/gc/Reviewed By ' d , [_ , Date

C O
1.0 Description

For the design of Main Steam Safety Relief system pipe supports, there is no
indication that the hydro test load is considered in the design.

2.0 Requirement

All pertinent loading conditions should be considered.

3.0 Reference Documents

GAI support design calculation 1821G08(B), Rev. O.

4.0 Potential Design Impact

Some supports may be underdesigned if hydro test load was not considered.

5.0 Probable Cause

Improper assumption that the discharge line does not require hydro test.

Attachments

A. Observation Record Review

O
Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review
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{Aph'Id Record Review
a"""'""""""""" Attachment A

Observati No. PS-01-01 Checklist No. PS-01 Revision No. O

PFR No. Sheet 1 of 1

Yes No

Closed X

Extent 1 of I Steam Systems

Comments

Further review indicates the following:

'a . The rigid supports for this system are designed for an upset load which is larger than
1.9 x deadweight load (hydro-test load).

b. Per GAI, Power Piping Company designs springs and variable supports in accordance with
the " Manufacturers Standardization Society" (MSS) Standard Practice SP-58. This
practice requires that elements designed for use with hydrostatic test stops be
capable of supporting up to two times the normal operating load.

The structural support steel associated with variable spring support H062 is
Oc. sufficient to withstand the additional loading due to hydro-test. Cygna has not

reviewed the support detail for variable spring support H468 due to the fact that this
is a recently added support which was not part of the Rev. O calculation. This
support is included in the Rev. 1 calculation which was not within the scope of this
review.

Based on the above, this Observation does not have any impact on design or safety.

Approvals

orien. tor C,.M.u) h 1-24-84*te

Prokct Endneer ([du ( Date g/q[34
Prolect Manager { [M/$Date

(/MgfCEI Representative [[ 'M4 Date
y " E

Cleveland Electric illuminating; 83102
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Revision No. OObservation No. PS-02-01
_

sheet ofChecklist No. p3 02-H001 HPCS i 3

{ - 3 4 (hOriginated By C.M. (dgy(cy Date

gf gf gdReviewed By Date
-- .

1.0 Description

The following design oversights were noted for support 1E22-H001:

a. Wrong section properties were used in shear and deflection calculations
(Pg. 10.4).

b. Young's modulus "E" has not been adjusted for temperature effect in the
stiffness calculation (Pgs. 10.1 and 10.2).

c. Welding between items D and F is overstressed.

d. Dimensions of some items on the support drawings are not clearly defined
(e.g. length of item D, and length of weld between F and D).

2.0 Requi rement

2.1 ASME B&PV Code, Section III, 1974 with addenda to Winter 1975 Subsection
NF.

2.2 Standard Industry Practice.

3.0 Document Reference

3.1 GAI Support Design Calculation 1E22-G04(B), Rev. 1.

3.2 Support drawings for MK-1E22-H001, S-322-701, Sht. I and 2, Rev. E.

4.0 Design Impact

Support is not adequate.

5.0 Probable Cause

Design oversight.

Attachments

A. Observation Record Review

O
Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review
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Observation
[4M' M Record Review

punmnimuminunniti Attachment AV
Observation No. PS-02-01 Checklist flo. PS-02 Revision No. O

PFR No. 02 shee. 1 of 1

Yes No

Closed X

Extent 1 of 3 Systems

Comments

a. Per GAI, in April 1983, due to reanalysis, the design loads increased by
approximately 50%. This required substitution of a 6" schedule 160 pipe for a
previous 5 x 5 x 1/2" tube section. For the shear and deflection calculation,
the higher section properties were not used to update the calculation. This is
conservative.

b. Per Table I-6.0 of ASME Subsection NA, Young's modulus varies with temperature
from 27.9 ksi at ambient to 27.3 ksi at 330 , which is accident temperature
inside drywell. Since this property is only used for the calculation of support

O deflection and support stiffness, there is potentially a 2% maximum variation in
calculated values. This would have a negligible impact on design.

c. Due to the potential impact on design and safety associated with the
overstressed weld, PFR 02 has been written,

d. Per GAI, dimensions of a minor nature are not always provided on the GAI
drawing. The GAI drawing is an engineering drawing which is re-detailed by the
fabricator (PPC) for use as a fabrication / installation drawing. In accordance
with the GAI fabrication specification SP-527, fabrication drawings are
submitted to the engineer (GAI) for approval prior to use for fabrication.
Adherence to this specification that the hardware will be properly dimensioned
and that there will be no impact on design or safety.

Approvals

| Originator C , M , ( d@Q, { - 3 4_.8 4Date

Project Engineer QA ; ; g g,4 f g $IDate

Project Manager ( Jh h4/gDate

, CEI Representative [ g#@ cM,p dg,/gfDate
| '

. Cleveland Electric Illuminating; 83102
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Observation No. PS-02-02 Revision No" O

Sheet ofChecklist No. PS-02-H001 & H002 HPCS y }

Criginated By C K , W M (,, Date { -3 -%
(/3/ghReviewed By 6, b [ Date

1.0 Description

The Jet loads on supports H001 and H002 are specified in the design
specification, but were not included in the support design calculations.

2.0 Requirement

2.1 GAI Design Specification DSP-E22-1-4549-00, Rev.1 and 2.

2.2 Perry FSAR Amendement No. 3, dated 9/11/83.

3.0 Reference Documents

GAI Support design calculation 1E22-G04(B), Rev. 1.

4.0 Potential Design Impact

Design loads will be increased and may necessitate redesign of the supports.

5.0 Probable Cause

Design oversight.

Attachments

A. Observation Record Review

|

|

'
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A L% M Record Review
m""""'""""'"""'" Attachment A

Observation No. PS-02-02 Checklist No, p3 02 R evision No. O

PFR No. Sheet 1 of 1

Yes No

Closed X

Extent 1 of 2 Systems with Jet Loading

Comments

Further review indicates that the jet map drawings are used in conjunction with the
design specification to determine which jets strike particular supports. These
drawings are continually updated as source shields are added.

Per GAI, as a result of this process, supports 1E22-H001 and H002 are now shielded
from all breaks.

Based on the above, this Observation does not have any impact on design or safety.

Approvals

Originator C , h, ([M, %M-hDate

Projarct Engineer d( d._.' _
,

Date g fMf 64
Project Manager Q } }h h [A 4Date

CEI Representative [[ p/j/ggDatep
e -
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V
Revision No. OObservation No. ME-01-01

sheet 1 of 1Checklist No. ME-01 MSSRVS Item #4

f 7 /j /g3Criginated By g g, fM Date

Reviewed By k[] Date jg/q g_j-

O O '

1.0 Description

Safety relief valve discharge line sizing (flow and pressure drop) calculations
could not be located by GAI.

2.0 Requirement

Per the Perry FSAR Section 5.2.2.2.3.3, the discharge line is sized to prevent
the backpressure on each safety / relief valve from exceeding 40 percent of the
valve inlet pressure. The GE Process Diagram 105D5575 also states that the
ASME relieving capacity of the S/RV's only applies when the back pressure at
the discharge side of the S/RV's is < 40% of the S/RV inlet pressure with a
flow rate corresponding to nameplateT

3.0 Reference Documents

3.1 Perry FSAR Amendment #7 (5-27-82), Section 5.2.2

3.2 Nuclear Boiler Specification, 22A4622,-Rev. 5

3.3 Nuclear Boiler Data Sheet, 22A4622 AR, Rev. 2

3.4 Process Diagram Nuclear Boiler,105D5575, Rev. 0

3.5 Design Specification, DSP-B21-1-4549-00, Rev. 2

4.0 Potential Design Impact
|Due to the lack of verifiable and documented calculations, the adequacy of the

S/RV discharge line size cannot be determined. However, per the Perry
,

Supplemental Safety Evaluation Report #3 Table 6.4, the Perry S/RV discharge
Jline size of 10" is the same as two similar nuclear power plants (Kuosheng and

Grand Gulf).

5.0 Probable Cause

Document control.

Attachments

A. Observation Record Review Io)e

%J |
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Observation--

[4R|M Record Review
imiimimimimmitmig Attachment A

V
Observation No. ME-01-01 Checklist No ME-01 Revision No. O

PFR No. Sheet } of }

1

Yes No

Closed X

Extent 3 of 3 Systems with missing calculations

,

'

Comments

GAI submitted portions of piping engineering calculation P203, Rev. O, dated 1/20/83
as verification that the safety relief valve discharge piping was adequately
sized. The original purpose of this calculation was to perform a thermal-hydraulic
transient analysis on the MSSRV discharge piping and to generate o hydraulic
transient force history for input to the TPIPE time i.istory dynamic analysis.
However, the submitted portions of calculation P203 do show that the discharge
piping backpressure will be equal to or less than 40% of MSRV inlet pressure at a
rated flow of 1.12 x 100 lb/hr. This meets the GE and FSAR requirement for this
piping.

Based on the above, this Observation does not have any impact on design or safety.

, ,

Approvals
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Project Engineer Mh, ' , g Date f/gg/g4
joct Manecer f l,lM g[/4Date

CEI Representative ggy [pggDate
,

ClevelandElecticIlluminating;83102
!Perry Nuclear Power Plant Piping Design Review
i

i

-.



Observationg% TJdL Record
illllillllllilllllilllllllllli

Revision No.Observation No. ME-01-02 g

sheet ofChecklist No. ME-01 MSSRVS, Item No. 3 1 p

Date j7ff/g3Originated By f,y yh
Date |2/g/g3Reviewed By % g A,,* j

, -

1.0 Description

Vacuum breaker valves F037 and F038 are 6 inch valves with a maximum resistance
coefficient of K = 1.6 as specified in GAI Specification SP-639-4549-00
Rev. 1. Per information supplied by the vendor, Anderson, Greenwood and Co.,
the actual K = 1.408 and the flow area is 0.201 ft.2 This data results in an
A/G factor equal to 0.17 ft.2, rather than the General Electric :pecified
minimum of 0.30 ft.2 for each of these valves. In addition, no documented and
verified calculations justifying the size of these valves could be located by
GAI.

2.0 Requirement

General Electric Specification 22A4622 Section 4.3.3.5 requires that two
parallel vacuum relief valves be provided on each relief valve discharge line
to minimize drawing water up into the line due to steam condensation followingO termination of safety / relief valve operation. General Electric Specification
Data Sheet 22A4622AR Section 3.1.*c3.1.2 states that the vacuum breaker A/ N

2ratio shall be equal to or greater than 0.30 ft . K is the effective loss
coefficient of the vacuum breaker and its connecting pipe to the S/RVDL.

3.0 Reference Documents

3.1 Nuclear Boiler Specification, 22A4622, Rev. 5

3.2 Nuclear Boiler Data Sheet, 22A4622AR, Rev. 2

3.3 Specification for Vacuum Breaker, SP-63-4549-00, Rev.1

3.4 Anderson, Greenwood and Co. Assembly, 6"-300 ANSI, CVIB SPCL Vacuum
Breaker Valve N04-2217-530, Rev. D.

l

|
|

| (O
T

i

i Cleveland Electric Illuminating; 83102
Perry Nuclear Power Plant Piping Design Review



|

| Observation
| L4 L n d Record
I 111111|||111111111111111!!I|1

Observation No. ME-01-02 Revision No. O
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4.0 Potential Design Impact

Due to the lack of documented and verified calculations, the adequacy of the
specified valves cannot be determined. Per the Perry Supplemental Safety
Evaluation Report No. 3 Table 6.4, similar plants (Kuosheng and Grand Gulf)
have two 10 inch vacuum breaker valves on each SRVDL instead of the 6 inch
valves specified for Perry. The Perry SSgR 3 Section 6.2.1.8.2 (Pg. 6.3)states, "This criterion (A//T = 0.30 ft ) is met by the two 6 inch vacuum
breakers at Perry." However, the General Electric Specification Data Sheet
22A4622AR indicates this criteria should be met by each valve and not by the
sum of the two valves.

5.0 Probable Cause

Design control.

Attachments

A. Observation Record Review

|
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O """"""'"'""'*"'' Attachment AV
Observation No. ME-01-02 Checklist No. ME-01 Revision No. O

l PFR No. Sheet 1 of }

Yes No

Closed X

Extent 3 of 3 Systems with valve data inconsistent with GE Requirements

Comments

Per the attached GE/GAI telecon of November 2,1983 (E. Wood, GE, to T. Daugherty,
2 criteria in the GE specification is to be interpreted asGAI), the A//~ = 0.30 ftK

the total ratio for both vacuum breaker valves. The vacuum breaker design provides
2 = 0.34 ft , which satisfies GE's requirements as explained in the22 x 0.17 ft

referenced telecon.

Based upon this telecon, there is sufficient documentation to justify the sizing of
these valves. Accordingly, there is no impact on design or safety.

O

Approvals

orleinator M. U. h Date jg/4/g3
Project Engin r (,, b h , _k Date /A/4[gg

__

gggA Project Manager V Date
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1.0 Description

There are various inconsistencies between Table 1 of GAI Specification DSP-E22-
1-4549-00 Rev. I and Rev. 2 and the General Electric Process Diagram 762E455.
Specifically:

a. GAI Table 1 defines both design conditions and operating conditions for
the HPCS. In one region of the system, the operating conditions (234 psig
0 104*F) exceed the design conditions (100 psig 0 212"F). Specifically,
this occurs at locations 16,17 and 27 for operating mode B.

b. GAI Table 1 lists the pressure above the suppression pool as 15 psig in
modes D through J. The GE diagram lists this pressure as 14.7 psia _.

c. GAI Table 1 location No. 1.5 pressure is stated to be 36 psig. This is

O higher than would be achieved by adding the static head of water in thed tank to the General Electric stated atmospheric pressure of 14.7 psia in
the tank.

d. In GAI Table 1 for modes D through 6, the difference in pressure between
the source of suction and the reactor vessel does not match the General
Electric requirements of 1550 gpm 01147 psid and 6110 gpm 0 200 psid.

e. In GAI Table 1, mode H, the pressure at locations No.16, No.17, and No.
27 should be the same. Location No. 27 is given as 15 psig while No.16
and No. 17 are given as 25 psig.

2.0 Requirement

General Electric Specification 22A3131, Data Sheet 22A3131AS and Process
Diagram 762E455 are the design basis documents. They provide flow, pressure,
and temperature data for which the system must be designed.

f
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3.0 Reference Documents

3.1 Design Specification, 22A3131 Rev. 5 HPCS

3.2 HPCS Data Sheet, 22A3131 Rev. 2

3.3 Process Diagram, 762E455 Rev. 6

3.4 Design Specification HPCS, DSP-E22-1-4549-00 Rev.1

3.5 Design Specification HPCS, DSP-E22-1-4549-00 Rev. 2

4.0 Design Impact

Since the GAI design specification is used for piping and pipe support design,
p inconsistencies'in pressure, temperature, and flow data could cause
g inaccuracies in this design effort. It is not clear what other design

functions (valve sizing, I & C, etc.) use Table 1 data as design input
information.

5.0 Probable Cause

Failure to document the resolution of differences between corresponding General
Electric and GAI specifications.

Attachments

A. Observation Record Review

Cleveland Electric _ Illuminating; 83102
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Observation No. ME-02-01 Checklist No. ME-02 Revision No. O

PFR No. Shert 1 of 1

Yes No

Closed X

Extent 2 of 3 Systems with inconsistencies between GE and GAI data

Comments

Based on the following GAI data and commitments, this Observation does not have any
impact on the design or safety of components or systems within the scope of this
review.

a. GAI will revise the system design conditions portion of Table 1 in
DSP-E22-1-4549-00, Rev. 2, to reflect design conditions that envelop all system
operating conditions.

b. GAI will revise the Mode H operating pressure at locations #16 and #17 in
Table 1 of DSP-E22-1-4549-00, Rev. 2, to be consistent with location #27, i.e.,

15 psig.

c. GAI does not intend to correct any of the other inconsistencies and/or
inaccuracies in Table 1 of DSP-E22-1-4549-00, Rev. 2. The GAI reason for not
making additional revisions to this table is that the existing data is
conservative for use in the design of system piping and pipe supports. As
indicated by GAI in the title and Section 1:01 of Specification
DSP-E22-1-4549-00, Rev. 2. Table 1 is intended to be used solely by the piping
analysis and pipe support design groups. In addition, GAI has stated in various
discussions that no other GAI procedures (other than piping procedures)
specifically require the use of data in the E22 piping design specification as
design input for other system / component design. Based on the fact that the
systems review was limited to those items which may affect the piping analysis
and that the existing Table 1 data is conservative for this purpose, Cygna
concurs that a general revision to the Table is not required at this time.

Approvals

originator g , -T.J , M /////fyDat'

Project Engineer [j Date g/g/g
Project Manager V Qg) g4/gDate

CEI Representative [[ MM [/g/gDate
,.
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1.0 Description

In GAI Specification 9SP-E22-1-4549-00 Table 1, the Mode A pressure drop across
valve F010 is given as 522 ft., and the drop across valve F011 is given as 116
ft. These drops are well above the General Electric stated minimum of 62 ft.,
indicating that the valves are not fully open in mode A. Also, these pressure
drops (throttled position) were not used in the flow and orifice sizing
calculation for the system.

2.0 Requirement

General Electric Process Diagram 762E455, Note 8, states that a 62 ft. pressure
drop is the minimum drop for these valves and that they may be throttled to
facilitate the piping arrangement. Note 16 of this process diagram recommends
installing orifice R0-0004 to limit flow to 6110 gom with valves F010 and F011
fully open.

3.0 Reference Documents

3.1 Process Diagram, 762E455, Rev. 6 HPCS

3.2 HPCS Design Specification, DSP-E22-1-4549-00, Rev.1 and Rev. 2

3.3 Calculations HPCS Line Losses, E22 A/J-CC Dated 2/8/79

4.0 Potential Design Impact

The orifice, R0-0004, was sized based on (1) both F010 ad F011 being fully open
and (2) dissipating an excess head of 945.3 ft. If valves F010 and F011 are
throttled as indicated in Table 1 to absorb an additional 514 ft. of head
[(522 - 62) + (116 - 62)J, then the total system pressure drop at 6110 gpm will
exceed the available head at this flow.

5.0 Probable Cause

Design control.

Attachments

A. Observation Record Review
!

O
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nmunnnmmum""" Attachment A

Observation No. ME-02-02 checklist No. ME-02 Revision No. O

PFR No. Sheet 1 of 1

Yes No

Closed X

Extent 1 of 3 Systems viith inconsistent use of GE data

Comments

GAI has stated that they will revise Table 1 of Specification DSP-E22-1-4549-00 to
indicate a pressure drop of 62 ft through valve F010 and 62 ft through valve F011.
In addition, the revised specification will indicate that the remaining excess pump
head is dissipated by orifice R0-0004. This is in accordance with the calculation
of reference 3.3. GAI also verified in a telecon with Cygna on 11/16/83 that these
changes to Table 1 will not affect any other design calculations, drawings or
specifications.

Based upon the above GAI statements, this observation does not have any impact on

O esign or safety.
d

|

|

|

|

Approvals
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1.0 Description

The location and arrangement of some equipment and piping is inconsistent with
General Electric and NRC Criteria. Specifically:

a. The HPCS suppression pool suction strainer is not located outside the
safety relief valve discharge zone.

b. Valve F023 is located approximately 14 ft. from the containment
penetration. It should be located as close as practical to the
penetration. Normally a distance of 5 ft. or less is achievable,

c. The length of straight pipe after a valve and prior to flow orifice N007
does not meet the 43 ft. requirement.

2.0 Requirement

a. General Electric Specification 22A3131, Section 4.2.4.6, states that the
HPCS suction strainer shall be located away from safety relief valve
discharge zones.

b. Both General Electric Specification 22A3131, Section 4.2.3.13 and 10CFR50
Appendix A Criterion 56 require that outside containment 1 solation valves,
such as F023, be located as close to the containment penetration as
practical.

c. Per General Electric Specification 21A9505BV, Rev.1, Section 4.3.1.1
there should be 43 ft. of straight pipe between the outlet of a valve and
the inlet of the flow measuring orifice.

3.0 Reference Documents

3.1 Design Specification HPCS, 22A3131, Rev. 5

3.2 General Design Criteria,10CFR50 Appendix A

. 3.3 Flow Orifice Assembly HPCS, 21A9505BV
l
|
|

|
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3.4 Drawings *

3.4.1 HPCS Plans and Sections D-304-701
^

3.4.2 HPCS Sections D-304-702

3.4.3 HPCS Reactor Building El . 620'-6"
and 574'-10" D-304-703

,

3.4.4 MSSR Piping Inside Reactor Building
El. 574 -10" and 599'-9" D-304-026

3.4.5 Discharge Quencher 767E676 I.C.D

3.4.6 Quencher Arrangement Design Envelope B-301-734, Rev. J

4.0 Potential Design Impact

a. The location of the HPCS suction strainer within the quencher discharge
zone could cause air or steam entrainment in the HPCS pump suction line.

b. The location of F023 away from the containment penetration provides a
greater length of nonisolatable piping which could lead to a breach of
containment if it failed.

| .c. The accuracy of flow orifice N007 could be affected by its proximity to
the valve located upstream.

5.0 Probable Cause
r

Design oversight and lack of documentation of design variances.

> Attachments

A. Observation Record Review

>-
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Observation No, ME-02-03 Checklist No, ME-02 Revision No. O

PFR No. Sheet } of 1

Yes No

Closed X

Extent 1 of 3 Systems with nonconformance to GE Equipment arrangement requirements

Comments

Based on the following GAI and GE data and documentation, this Observation does not
have any impact on design or safety.

a. General Electric approved the location of the HPCS, LPCI, RCIC and RHR suction
strainers within the SRV discharge quencher zones in Field Deviation
Disposition Request No. KL1-301 approved on 6/6/83. This approval was based on
the pump vendor certification that the quantity of ingested air (40% maximum in
1.5 seconds) is acceptable for pump operation.

p b. GAI has stated, based upon their review of the piping arrangment, that due to
\ the proximity of other piping and the valve operator size, F023 cannot be

located any closer to the containment penetration,

c. GAI has stated that th( current piping arrangement will provide the 1% accuracy
specified for flow element E22-FE-N007. GE concurrence with the existing
piping arrangement was requested by GAI in letter PY-GAI/ GEN-2931, dated
12/30/83.

|

1

|

Approvals

///3 /f 4oricia tor 97,' L'. W - t-
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Prokct Engineer Q&' Date p p3 /gy,
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1.0 Description

The vendor print (Rockwell) for valve F005 indicates this valve is a lift check
valve with no stem (i.e., no stem leak-off connection) or external operator for
remote testing. In addition the pressure ana temperatures indicated on the
drawing approximately match a 600 lb. class valve. The General Electric data,
CEI SAR and GAI P & ID all indicate this valve should be a remotely testable
swing check valve with an air operator and stem leak-off conrection. In
addition, line specification D1-1 recommends valves of this a. be 900 lb.
class valves.

2.0 Requirement

General Electric Specification 22A3131, Section 4.2.3.3 states that a testable
check valve shall be provided in the HPCS discharge line inside the drywell.
The General Electric P & ID for the HPCS system, 795E873, indicates this valve

s has an air operator and stem leakoff connection. 10CFR50 Appendix A criterion
37 requires that the HPCS be designed to permit functional testing of the
operability and performance of the active components of the system.

3.0 Reference Documents

3.1 HPCS Design Specification, 22A3131, Rev. 5

3.2 General Design Criteria,10CFR50 Appendix A

3.3 Amendment No. 3 Section 6.3.2.2.1, Perry FSAR

3.4 Drawings

3.4.1 HPCS P & ID, D-302-701, Rev. G

3.4.2 Piping Design Specification HPCS, D-320-701, Rev. C

3.4.3 HPCS Reactor Building Elevation 620'-6" and 574'-10", D-304-703
Rev. G

3.4.4 HPCS P & ID, 795E873, Rev. 1

3.4.5 Rockwell International Testable Piston Check Valve with indicator
(GAI Tag No. RNU-237), 082-24401-18, Rev. Cg

V I
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3.5 Letter PY-GAI/ GEN-1888 Dated 5/18/83, ECCS Testable Check Valves.

3.6 Letter PY-GEN /GAI-2656 Dated 4/25/83, ECCS Testable Check Valves.
1

4.0 Potential Design Impact |

The lift (piston) check valve has a higher flow resistance then the swing check
valve and will affect the overall system pressure drop. The method of testing
of this valve during normal plant operation is not given in any of the
documents reviewed and therefore the design impact cannot be assessed.
However, it appears that either a spare or new drywell penetration will be
required for the hydraulic test line. ALARA aspects of the testing of this
valve should be reviewed, since, per discussion with GAI, personnel performing
the test will now be located inside containment but outside the drywell, rather
than outside containment. This location may expose test personnel to a higher
radiation field.

' The use of the Rockwell Valve was approved with comment by General Electric in
Reference 3.5 but no NRC approval or FSAR amendment was found.

5.0 Probable Cause

! Inadequately documented design changes.

Attachments

A. Observation Record Review
:

1
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Observation No, ME-02-04 Checklist No, ME-02 Revisi n No, O

PFR No. Sheet } of 1

Yes No

Closed )(

Extent 3 of 3 Systems with inconsistencies hotwppn valvo data a nel r,r roemi rnmont e

Comments

Per GAI, valve E22-F005 is remotely testable by a fluid system which applies
pressure to a test fitting on the valve and forces the piston to lift. The test
fluid system is currently in preliminary design and is not yet reflected in design
documents.

The higher pressure drop through the piston type lift check valve was considered in
the revised HPCS calculations (see Observation ME-02-09).

The GAI design condition for this valve was lowered from 1575 psig to 1475 psig at
The manufacturer, Rockwell

O 140 F by ECN 12412-E22-001, Rev. O, dated 6/17/82. International, in a letter to GAI on 12/1/83, stated that the valve rating can be
increased from Class 494 to Class 590 and that they will provide the new
documentation by 1/27/84. Rockwell also stated in this letter that a motor operated
version of this valve had previously been given a full 900 Class rating with the
only w antion being the corrosion allowance.

Based on the abuse, this Observation does not have any impact on design or safety.

Approvals

Originetor g , Q, fM Date j /j3 /g cf
Project Engineer Q (th_'_ I A- Date f /4 [$ h
Project Manager /j - Date gf4

,

f/7[/g;gCEI Representative p['g Date
,
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1.0 Description

HPCS system check valve drawings for F002, F016, F024, and F007 do not show any
provisions for checking free movement of the valve disc.

2.0 Requirement

General Electric specification 22A313, Rev. 5 Section 4.5.1.4. requires that
HPCS check valves be testable to verify free movement of the valve disc.

3.0 Reference Documents

3.1 HPCS design specification, 2A3131, Rev. 5

3.2 Drawings

3.2.1 Valve assembly 16 inch, 900 lb. swing check (Borg Warner) GAI B/M
RDQ 217, 81510, Rev. E

3.2.2 DUO-check valve (TRW Mission) GAI B/M ROQ 221, 21140, Rev. A,
Sht. 12

4.0 Potential Design Impct

Valve discs should be checked for free movement on a periodic basis to insure
that valve is not binding or stuck in the closed position. If valves bind or
stick closed, they will increase the overall system pressure drop or reduce the
available NPSH to the HPCS pump.

5.0 Prob 3ble Cause

Design oversight.

Attachments

A. Observation Record Review

O
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Observation No. ME-02-05 Checklist No. ME-02 Revision No. O

PFR No. Sneet 1 of 1

Yes No

Closed X

Extent 3 of 3 Systems with inconsistencies between valve data and GE requirements

Comments

Per telecon between T.S. Daugherty of GAI and D. Reich and S. Bellows of GE on
12/22/83, the GE requirement that HPCS check valves be testable to verify free
movement of the valve disc can be met by system functional testing. It is not GE's
intent to require external manually or mechanically actuated operators to verify
free movement.

Based on the above, this Observation has no impact on design or safety.

O

Approvals

f/f3/gyorioinator -72,-%> h Date

Project Engineer Q Q- Date g /gg [g
Project Manager UTMA - oete W /a-

j/py/ggCEI Representative f [ '///J Date
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1.0 Description

The sizing calculation for pump C-003 minimum flow bypass orifice, R0-D003, is
based on a minimum flow of 10 GPM and an assumed head loss of 96 feet. The
specification for the pump and its attached " Design Requirement Summary Sheet"
list two different minimum flows (i.e., 10 GPM and 15 GPM) for this pump. No
sizing or pressure drop calculation could be located for this pump so the 96
feet of head available for orifice sizing could not be verified.

2.0 Requirement

Specification SP-506-4549-00, Rev. VII Bill of Material Sheet 19 lists a
minimum required flow of 10 GPM and the attached design requirement summary
sheet lists a minimum flow rate (continuous bypass) of 15 gpm. The Perry FSAR
Amendment #3 Section 6.3.2.2.5 states that a low flow bypass is provided for
this pump to prevent overheating.

3.0 Reference Documents

3.1 Attachment #1 dated 2/8/79, Calculation E22 A-J, CC

3.2 Specificatior. for Fabrication and Delivery of Water Leg Pumps, SP-506-
4549, Rev. VII

3.3 Amendment #3 Section 6.3.2.2.5, Perry FSAR

3.4 HPCS Design Specification, 22A3131, Rev. 5

4.0 Potential Design Impact

Dependent on the actual pump minimum flow requirement and available head,
orifice R0-D003 may be incorrectly sized.

5.0 Probable Cause

Incomplete and conflicting documentation.,

Attachments
,

A. Observation Record Review
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Observation
Al% i Record Review
" " " " " " ' " " ' " " " " " " Attachment A

pp,g g Checklist No. ME-02 Revision No. O| Observation No.

PFR Nc. Sheet of
7 }

Yes No
;

Closed )(

Extent 2 of 3 Systems with calculation inconsistencies

Comments '

GAI located preliminary pump design calculation SP-506-1. This calculation was
: verified and signed by GAI on 11/17/83 and issued as E22-7, Rev. O, on 12/27/83.

The calculation contains some minor inaccuracies but verifies the capability of pump'

C003 to meet its design function. The vendor pump curve included with calculation,

| E22-7 shows that the pump shutoff is 100' and not 106' as assumed in the sizing
calculation for orifice R0-0003. This reduction in shutoff head will result in a:

i reduced bypass / recirculation flow through orifice R0-D003 and could affect the heat
| dissipation capacity of the minimum flow bypass loop. GAI will ensure a minimum

10 gpm bypass flow during system performance testing and install a larger size
.

orifice, if required at that time,;
s

| Based on the fact that pump C003 is adequate for its intended purpose and that the
pump heat dissipation and orifice size adequacy will be verified by GAI in system
tests, this Observation is closed.

,

|
i

i
|

!
, ,

1

Approvals

originator M , -%/, 9,4,4-- fpy/ggDate

| Project Engineer Mg gb* -M, Date f /fg,fg 4

' Project Manager jf [[''

Date gg /g 4
-

CEs neoresentetsve grybrfM, _0' o/' 59D = '* 7
,, , . ,
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Revision No. OObservation No. ME-02-07
sheet 1 of 1Checklist No. ME-02-HPCS Item #24

~~
Date / 7 f'j ffj jOriginated By g , Q 7Q

fgfg gtieviewed sy f[d _ ,y Date

V G
1.0 Description

It is not apparent from the P&ID or piping drawings how valves F001, F010, and
F011 will be leak tested. There do not appear to be any drain valves located
such that meaningful test results can be obtained.

2.0 Requirement

General Electric Specification 22A3131, Rev. 5 section 4.5.1.7 states that
drains shall be provided which will permit leak testing valves F001, F004,
F005, F010, and F011. 10CFR50 Appendix A Criterion 37 also requires that the
HPCS system be designed to permit periodic pressure testing to assure the
structural and leaktight integrity of its components.

3.0 Reference Documents

3.1 HPCS Design Specification, 22A3131, Rev. 5

3.2 General Design Criteria,10CFR50, Appendix A

3.3 Drawings

3.3.1 HPCS P&ID, D-302-701, Rev. G
3.3.2 HPCS Piping, D-304-701, Rev. M
3.3.3 HPCS Piping, 9-304-702, Rev. L
3.3.4 HPCS Piping, D-304-703, Rev. G

4.0 Potential Design Impact

Drains may have to be added to the system piping in order to meet the leak test
requirements for these valves.

5.0 Probable Cause

Design oversight.

Attachments

A. Observation Record Review

bJ

Cleveland Electric Illuminating; 83102'

Perry Nuclear Power Plant Piping Design Review

I



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

Observation
AL ifd Record Review
m"""""""'""'""'" Attachment A

Observatico No. ME-02-07 Checklist No. ME-02 Revision No. O

PFR No. Sheet 1 of 1

Yes No

Closed X

Extent 2 of 3 Systems with inconsistencies between GE and GAI data

Comments

GAI has stated that the test method for the subject valves is currently being
reviewed by the CEI/NTS (Nuclear Test Section) group. Additional drain valves may i

be added as a result of this review. This review and any required design document j

changes will be completed in 1984 l

Based on the fact that this item is currently under review by GAI and CEI, this
Observation is closed.

O

Approvals

| originator M, o, 7M //jg/gyDate

Project Engineer @ [d. [ [d- Date f/fg/gf

Project Manager U p*[8 gM /g f.Date

jpyg/gf| CEI Representative M [pj]/ Date

y -

'
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Rnision No.Observation No. ME-02-08 O

Sheet ofChecklist No. ME-02-HPCS y 3

Criginated By f , p 7g Date jt///g
Reviewed By [Q . '_ ,] - Date (1fa)/g3

- , -

1.0 Description

The following items either lack proper documentation or utilize inconsistent
data,

a. HPCS Fill Pump C003 sizing calculations could not be located by GAI. In
addition, the specification for this pump (SP-506-4549, Rev. III) contains
inconsistencies on pump minimum flow and discharge nozzle, size. The
discharge nozzle size is also inconsistent between the vendor supplied
pump curve and pump drawing.

b. The suppression pool suction strainer pressure drop utilized in all
calculations is 1 PSI. Per the strainer specification this is the maximum
drop at 8500 G.P.M. and would be lower at lower flow rates. Per the
vendor pressure drop calculations, the actual drop thru the strainer at

p 8500 G.P.M. is 0.42 PSI in the clean condition and 0.60 PSI with the
d straner 50% plugged. These pressure drops would then have to be adjusted

for the lower system flowrates of 7000 G.P.M., 6110 G.P.M. and 1550 G.P.M.

c. Per the Perry FSAR section 6.3.2.2.1 reflief valve F014 has a capactiy of
< 10 G.P.M. 10% accumulation with a set pressure of 100 PSIG. The valve
data gives the capcity as 16.2 G.P.M.

d. Per the Perry FSAR section 6.3.2.2.1, valve F039 is a thermal relief valve
set at 15 P.S.I.D. The valve shown on the P&ID, physicals, and Bill of
Material for Perry is a lift check valve with no specified opening'

pressure.

e. The calculated size of orifice R0-0002 is 6.54" but the Perry Information
System (P7837151.S) lists the size as 6.51" The size of this orifice will
be affected by inconsistencies in the flow pressure drop calculations with
flow to the reactor vessel.

f. The calculated size of orifice R0-0004 is 4.27" but the Perry Inforamtion
System (P7837151.S) lists the size as 4.32". In addition, the calculation
assumed valves F010 and F011 were fully open whereas specification DSP-
E22-1-4549 Table 1 indicates the valves are in a throttled position. This
would affect the size of R0-D004. !

|

O
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Revision No. OObservation No. HE-02-08
sheet orchecklist No. ME-02-HPCS p 3

f 7 /j /gDateCrl0 nated By f 4,l

(M q / QReviewed By Q( Q * y1 Date
' '

U O
g. The calculated and specified size of orifice R0-D005 is 5.10". However,

this size may be affected by inconsistencies in the system pressure drop
calculations i.e., strainer loss, valve losses, pump operating point, etc.

h. In calculation E22-1 on HPCS Pump C001 NPSH, an incorrect but conservative
value is used for the loss thru the suction strainer and the pump runout
flow. Also the specific gravity of water at 212"F is approximately 0.96
not 1.0. ,

1. In calculation E22A/J-cc on pcge 13 it is indicated tha the RCIC is
operating concurrently with the HPCS. No documentation was found of this
operating condition, but the assumption leads to conservative suction
losses.

j. Relief Valve F035 is a 900 lb. class valve. However Line Specification
DI-2 calls for 1500 lb. class valves in this size.

2.0 Requirement

Good engineering practice requires that design data be well documented and
consistent through the design process.

3.0 Reference Documents

3.1 Water Leg Pumps, SP-506-4549-00, Rev. VII

3.2 Suction Line Stainers, SP-529-4549-00, Rev. III

3.3 Mac-Iron Pressure Drop Calculations dated 8/3/76, C.E.I. Job s.0. 52811-3
l

3.4 Amendment #3 dated 9/11/81, Perry FSAR )

3.5 NPSH Calculations, Calculation E22-1 dated 12/10/81

3.6 Line Losses, Calculation E22 A/J-cc dated 2/16/79

3.7 HPCS Restricting Orifices, Attachment #1 to Calculation E22 A.J-cc dated
2/8/79

3.8 Byro'. Jackson Pump Curve dated 3/22/74 (GAI #4549-20-009-1), PC-741-S-1414
|

A
V
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Sheet ' 3Checklist No. ME-02-HPCS 3

Criginated By f,@,h Date j t fj /A

fg/dj [gReviewed By Qfd,[ []~ Date
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3.9 Bingham Pump Curve (INQ #P-249-K) Water Leg Pumps, CA-3201-1
,

3.10 Perry Information System, P7837151.S dated 9/15/83

3.11 Design Specification HPCS, DSP-E22-4549-00, Rev. 1 and Rev. 2

3.12 Bingham-Willamette Pump Drawing (GAI #4549-21-034-3), E-17409X, dated
9/28/77 .

I

'

3.13 Check Valves Specifications, SP-531-01-4549-00

3.14 Relief Valves Specifications, SP-523-4549

4.0 Potential Design Impact

O The noted inconsistencies and lack of docur,entation could lead to design errors
and possibly incorrectly sized components.'

5.0 Probable Cause

Design control.

Attach.wnts

A. Observation Record Review

.

|

,

O.

i+
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mmmimmilmimmil Attachment A

Observation No. ME-02-08 Checklist No. ME-02 Revision No. O

PFR No. Sheet 1 of 2

Yes No
'

Closed X
l
l

Extent 3 of 3 Systems with missing calculations and inconsistent data application

Comments

GAI has presented the following resolutions to the noted inconsistencies:

a. The HPCS fill pump calculation E22-7 was located and verified (see Observa-
tion ME-02-06). GAI has agreed to revise specification SP-506 to reflect the
correct (2") nozzle size,

b. GAI, in the independent HPCS calculations, has used a 1 psi drop at 6110 gpm for
the suction strainer and adjusted this pressure drop at other flowrates. This
is conservative and acceptable (see ME-02-09).

c. Per GAI memo from J.S. Smith to J. Hickson dated 1/13/84, FSAR pages 6.3-13 and
6.3-14 will* be changed to indicate that the capacity of relief valve F014 is
less than 20 gpm.

d. Per GAI memo from J.S. Smith to J. Hickson dated 1/13/84, FSAR pages 6.3-13 and
6.3-14 will be changed to indicate that valve F039 is a lift check vavle used
for relieving thermally expanded fluid.

e. The HPCS independent calculations by GAI verify the adequacy of the 6.51" size
of orifice R0-D002.

f. The HPCS independent calculations by GAI verify the adequacy of the 4.32" size
of orifice R0-D004

g. The HPCS independent calculations by GAI verify the adequacy of the 5.10" size'

of orifice R0-0005.

!

l

|
Approvals

Originator g , y h Date //to/gf
, Prc>ct enen.or-/didi & d2o/s/oate

k Project Mana0er Q y Date g/g/4
CEI Representative gg Date Mj/g
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Observation No. ME-02-08 Checklist No. ME-02 Revision No. O

PFR No. Sheet 2 of 2

Yes No

Closed X

Extent 3 of 3 Systems with missino calculations and inconsistent data application

Comments

h. Based on the fact that the pressure drop thru the strainer used in the calcula-
tion is conservative and that the fluid specific gravity has no effect on the
end result of the calculation, the calculated NPSH available is acceptable for
system operation.

i. The HPCS independent calculations by GAI do not indicate that RCIC is operating
concurrently with HPCS. This matches other documentation and is acceptable
from a system design standpoint.

j. The 900 lb rating of relief valve F035 meets all system operating pressure and
( temperature requirements. The line specifications only list recommended

ratings for gate, globe and check valves, and do not apply to relief valves.

Based on the above, this Observation has no impact on design or safety.

Approvals

Originator f , -R), %, Date // o/f) sf
Project Engine.rd QAY Date f/ggo/pf,A

)[M_) Project Manage, Date

ui/ev&6 D i.Co R ,e nt.ttv.
, ,, -
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Revision No. OObservation No. ME-02-09
Sheet 1 of 4checklist No. ME-02-HPCS Item #20, 21, 22, & 23

f7[/QCriginated By g,Q, hj Data

jM /gCeviewed By @]h , _ g Date
'

M Q
1.0 Description

The following items sumarize the inconsistencies and inaccuracies noted in GAI
Calculation E22-A/J-cc, HPCS Line Losses.

The L/D used for valve F005 in all calculations is 135 (for a swing checka.
valve). The valve is actually a lift check for which an L/D of 340 should
have been used.

1993.Note: The vendor drawing for this valve indicates that C =
y

b. The static head used in Modes A & E is based on a condensate tank low
water level of 633'-0". However, the worst case flow condition (max. AH )s
would be just prior to switching to suppression pool suction. This point
is assumed to be at a tank level at the tank suction nozzle top and would

,

add = 10ft. to the AH . In addition, Drawing D-302-102, Rev. G indicatesO 3that the 150,000 gallon reserve in the condensate tank for HPCS is ati

level 630'-9".

c. In Mode E a suction flow rate of 7800 G.P.M. is used fo calculating
suction head loss, but the pump discharge head lo z es are based on a
system discharge flow of 6110 G.P.M. This is inconsistent, but

conservative.

; d. HPCS pump suction strainer D006 is not included as a head loss in the
calculations. If this stainer is just used for startup and then has the
element removed for normal operation, this should be stated in the calcu-
lation. The physical drawing shows a large assembly for this strainer
which may contribute some head loss even if the element is removed.

On page 27 of the calcuation, a head loss of 0.4 ft. for valve F001 ise.
added to the total head even though this valve was already included in
total system equivalent length and head loss. This is a G.E. suppied
valve and the 0.4 ft, drop is specified by G.E. This head loss should be
used in lieu of, but not added to the previously calculated loss.

f. The head loss for valve F004 has been added to the total system head loss
twice . Once as an equivalent length and once as 1.4 ft., the G.E.
specified maximum. In addition, the loss of 1.4 ft. has been added to the
16 inch pipe segment on page 28 rather than the 12 inch segment in which
the value is located.

O
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R oision No. OObservation No, ME-02-09
Sheet of 4checkilst No. ME-02-HPCS Item #20. 21. 22. & 23 p

Criginated By [ , Q, fMp Date f1 j 3
Date j,A/ c) / g gReviewed By hk [f( -*

,
' '

G Q
g. In Mode B the suppression pool suction strainer head loss is given as

2.31. ft. on page 18. This is the maximum allowable drop with the
strainer 50% plugged at 8500 G.P.M., For 1550 G.P.M. and 50% blockage,'

this loss should not exceed

2.31(85 ) = 0.08 f t.

h. Page 20 of the calculation lists the suppression pool low water elevation
as 592'10", but the pump NPSH calcuation E22-1 lists the minimum level as
589'0".

1 In Mode C on page 22 of the calculation, the head loss of valve F015 has
been added to the system loss twice. The stated loss for this G.E.
supplied valve is 0.07 ft. at 6110 G.P.M.

! j. Page 23 of the calculation again adds the G.E. stated loss for valve F004
V to the toal system loss which already includes valve F004.

k. Page 32 of the calculation again adds the G.E. supplied drop for valve
F015 to the total system loss which already includes valve F015.

1. The G.E. stated valve head loss was not used in the calculation of head
losses for Mode F on page 23.

m. The pump operating points used in the calculations for the various modes
of operation do not appear to match the Byron Jackson Pump Curve Dwg.
PC-741-S-1414.

2.0 Requh w nt

Per the General Electric Process Diagram 762E455 and Specification Data Sheet
22A3131AS, the HPCS Piping System shall be designed to provide 1550 G.P.M. to
the reactor vessel with the R.V. pressure 1147 PSI above source suction
pressure and 6110 G.P.M. to the reactor vessel with the R.V. pressure 200 PSI
above source suction pressure. The system should also limit the flow to the
reactor vessel at 14.7 PSIA to 7800 G.P.M. or the tested runout flow of the
pump, whichever is lower.

I

|

Ob'
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Observation No. ME-02-09 Revision No. O

Checkflat No. ME-02-HPCS Item #20. 21, 22, & 23 Sheet 3 of 4

/ 4/j /g]Originated By [ , G, M., Date

iA.19/83n.wi...d By Wh- Data
- , .

3.0 Reference Documents

3.1 HPCS Design Specification, 22A313, Rev. 5

3.2 HPCS Design Specification Data Sheet, 22A313, Rev. 5,

3.3 Process diagram HPCS, 762E455, Rev. 6,

3.4 Buryon Jackson Pump Curve (GAI #4549-20-009-1-0), PC-741 'S-1414, dated
3/22/74

3.5 HPCS System NPSH, Calculation E22-1 (5/12/81)

3.6 HPCS - Line Losses, Calculation E22-A/J-cc (2/16/79)

3.7 HPCS Restricting Orifices, Calculation E22-A/J-cc Attachment #1 (2/8/79)

3.8 Drawings:

3.8.1 HPCS Piping, D-304-701, Rev. M
3.8.2 HPCS Piping, D-304-702, Rev. L
3.8.3 HPCS Piping, D-304-703, Rev. G
3.8.4 Northeast Main Plant Area, E-303-002, Rev. U
3.8.5 Sections & Details E-303-016, Rev. H

3.8.6 Auxiliary Plans - Sections & Details, E-303-017, Rev. N
3.8.7 Plans and Details, E-303-002, Rev. F;

| 3.8.8 Condensate Transfer and Storage, D-304-317, Rev. V
3.8.9 Condensate Transfer and Storage, D-304-315, Rev. E
3.8.10 Condensate Transfer and Storage, D-304-315, Rev. F
3.8.11 Condensate Transfer and Storage, D-302-102, Rev. G
3.8.12 HPCS, 0-302-701, Rev. G

3.9 Testable Piston Check Valve w/ Indicator (HPCS System Valve F005), Rockwell
International, Dwg. No. D82-24401-18, Rev. C

4.0 Potential Design Impact

The major design impact of the calculational inaccuracies will be their affect
on the sizing of the system orifices. The result cf improperly sized orifices
may be off-nominal flow to the reactor vessel and/or inaccurate flow testing of
the system.

Cleveland Electric Illuminating; 83102
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,
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Reviewed By g|] _ ] Date f Af g / p*
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i 5.0 Probable Cause

Documentation inconsistencies and minor design oversights.

Attachments

A. Observation Record Review
<

I

,

; O
i
i

;

!

O
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U

Cbservation No. ME-02-09 Checklist No, ME-02 R evision No. g

PFR No. Sheet of yi

Yes No

Closed X

Extent 2 of 3 Systems with calculation inconsistencies and inaccuracies |
|

|

Comments
:

GAI reanalyzed the HPCS system flow and head loss in calculations N22-3, N22-4,
N22-5, N22-6 and N22-8. These new calcualtions utilized Tube Turns Piping
Engineering Chart 3 data for equivalent lengths of fittings and valves rather than
the Crane Technical Paper 410 data which was used in the original calculations.
This resulted in lower head losses for fittings and valves in the new calculation.
Certain approximations are used in the revised calculations, but they have a
negligible affect on the total system head loss. The new calculations indicate that
with the specified orifices installed, the system head exceeds requirements for all
modes of operation. The adequacy of these calculations and orifice sizes will be
confirmed by system performance and pre-operational testing.

Based on the above, the system head losses are acceptable for design and this
Observation has no impact on safety.

I

t

|

|
|

Approvals

oc'**'~ fl 1/tA T k * * ' * i////s4
jpg/gg,Pr*:t En@ww Q\h * Q Date

% /4Project Manager [jh Date

//pg/gCEI Representative M gMM, Dets
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1.0 Description

The following inconsistencies within Table 1 of DSP-821-1-1-4549 and between
Table 1 and the General Electric system data are noted below:

,

a. The indicated pressure drop in Table 1 from location 4 to 13 for a
constant flow of 310 lb/hr varies from 47.7 PSI for mode A to 390 PSI for
mode B and 100 PSI for mode E.

,

b. In mode 0 of Table 1, the flow between locations 4 and 13 is given as
6,670 lb/hr and the pressure drop is listed as 100 PSI. This is the same
pressure drop as given for mode E with a flow of only 310 lb/hr between
these two locations.

c. gal Table 1 indicates a continuous drain flow of 310 lb/hr for modes A, B,

O and E, i.e., drain valve F033 open. The General Electric Process Data 131
C7911C and Specification 22A4622 indicate that the drain valve F033 only
opens at power levels of 50% and below and that the flow rate through the
orifice is 2,000 lb/hr.

d. Both Table 1 of the GAI Specification and the GE process data indicate
that the drain flowrate between location 13 and 14 in mode C is 50 GPM at
125"F. This drain path consists of two 3/4" valves and approximately 125'

,

of .3/4" pipe which will significantly restrict the actual drain rate. In |
addition, no pressure drop is indicated across the two drain valves with' '

the 50 GPM flow through them, i.e.,100 PSIA indicated upstream and
downstream of the valves.

2.0 Requirement

GE Specification 22A4622, Process Data 131C7911C, and Process Diagram 105D5575
are the design basis documents for the system. They provide flow, pressure, {
and temperature data for which the system should be designed.

3.0 Reference Documents

3.1 Nuclear Boiler Design Specification, 22A4622, Rev. 5

3.2 Nuclear Boiler Design Specification Data Sheet, 22A4522AR, Rev. 2

|O
|

.
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Q U
3.3 Process Diagram Nuclear Boiler, 105D5575, Rev. 0

3.4 Process Data Nuclear boiler, 131C7911C, Rev. 5

3.5 Design Specification Nuclear Boiler System Piping and Pipe Supports, DSP-
B21P1P4549-00, Rev. 2

I3.6 Main, Reheat, Extraction, and Miscellaneous Drains P&ID, D-302-131, Rev. D

4.0 Potential Design Impact

Since the GAI design specification is used for piping and pipe support design,
inconsistencies in pressure, temperature, and flow data could cause
inaccuracies in this design effort. It is not clear what other design
functions (valve sizing, I&C, etc.) use Table 1 data as design input
information.

5.0 Probable Cause

Failure to document the resolution of differences between the GAI design
specification and corresponding GE design data.

Attachments

A. Observation Record Review

.

|

|
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Observation
th a Record Review
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^ " ' " * * " ' ^

Observation No. ME-03-01 checklist No. ME-03 Revision No. 0
|

PFR No. Sheet 1 of 1 |

Yes No

Closed X

Extent 2 of 3 Systems with inconsistencies between GE and GAI data

Comments
,

GAI has stated that Table 1 of Design Specification DSP-821-1-1-4549 will be updated
to correct the inconsistencies noted in this Observation. Regarding items (c) and
(d), GAI has obtained verbal concurrence from GE (reference 10/19/83 telecon between
T. Daugherty and J. Hickson of GAI and E. Wood and D. Foster of GE) and has
requested written agreement (reference letter PY-GAI/ GEN 2964 dated 1/3/84) on the
following modes of system operation:

1) Continuous draining through the first MSIV before seat drain at all power
levels. The resulting nominal drain rate will be approximately 310 lb/hr in
lieu of GE-specified 2000 lb/hr at power levels below 50%.

2) A maintainance drain flowrate of less than 50 gpm to the clean radwaste
system.

3) A maintainance drain rate of 50 gpm or greater to the main condenser, if
condenser water quality requirements are met.

Based on the above, this Observation has no impact on design or safety.

;

!

Approvals

oc'e'"*'oc ?? . -kJ. % ///f//4**'*
Project Engineer d\h y( Date f/jg[gf,

U r,.wi me- ~ m -rdjjt; D.ie ma-

CE| nepreeentattve [$ hy&,, _ ypjgDate

/ / /
--
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Observation
M L% i Record
||111111111||||11111!!!!IIl111

Revision No.Observation No. ME-03-02 O

sheet ofChecklist No. ME-01 MSDS Item #3 1 i
Date jg )j /pOriginated By g,Q,pgf

Reviewed By [ [j h * _,

- Date | 2, g/g3I

__

U C_)
'

1.0 Description

No sizing calculation could be located for restricting orifice R0-D001.
Therefore, no documented basis exists for the specified orifice size.

2.0 Requirement

The General Electric Process Data 131C70911 gives the orifice R0-D001 flow
conditions as 2000 lb/hr at greater than a 600 psi pressure drop. The G.E.
Design Specification 22A4622, Rev. 5 states that a restricting orifice be
provided for continuous draining of condensate during operation below 50
percent power level.

3.0 Reference Documents

3.1 Nuclear Boiler Design Specification, 22A4622 Rev. 5,

J.2 Process Data Sheet, 131C7911C, Rev. 5

3.3 Nuclear Boiler Process Diagram, 10505575, Rev. 0

3.4 Nuclear Boiler Design Specification, DSP-B21-1-4549-00, Rev. 2,

3.5 Perry Information System, P7837151.S Dated 9/15/83,

4.0 Potential Design Impact

Since no sizing calculation or documentation could be located for orifice
R0-D001, its adequacy to perfonn the G.E. specified function could not be
verified.

5.0 Probable Cause

Design Control

Attachments

A. Observation Record Review

O
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~ Observation
31% A Record Review
imimimiihiimmmili Attachment A

Observation No. ME-03-02 checklist No. ME-03 Revision No. 0 |

PFR No. Sheet 1 of 1

Yes No

Closed X

Extent 3 of 3 Systems with missing calculations

Comments

GAI has generated a new calculation to verify the sizing of orifice R0-D001.
Cygna's review of this calculation, N22-9 dated 11/15/83, verifies that the
existing orifice size is adequate for all system flow conditions. -

Based on the above, this Observation has no impact on design or safety.

O

:

4

Approvale

Originator [ , @, h Date f////gy

O
* en< & mer. ci an N o=i. </u/s4-

'

vsm- o- */a> .e -

//zei/hen R.p, ... prw% oai.

f / '
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At n i . Record
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O
Cbservation No. ME-03-03 Rolsi n No. O

sheet nrChecklist No. ME-03 MSDS Item #8 and #9 i 2

Criginated By g , g, g Date j g fj /p

Cowlewed By h , _* Date |Q /p
, .,

1.0 Description

Calculation N22-3 page 13 is for sizing the 1st MSIV before seat drain line.
This calculation does not match the physical piping arrangement and does not
include all modes of operation. Specifically.

a. The calculation is for a single 3" pipe from the 1st MSIV to the
condesner. The actual piping arrangement consists of four 2" pipes (one
from each MSIV) connected to a 3" drain header with a parallel orifice
bypass line. The 3" pipe then ties into a 24" header which connects to
the condenser,

b. The calculation is based on a flow of 6670 lb/nr. However, the system
design specification lists flows of 310 lb/hr and 50 gpm in addition to
the 6670 lb/hr. Also, G.E. lists a flow of 2000 lb/hr for low power
operation.

c. The calculation does not cover or show flow through valve F033 and R0-D001
or draining through valves F034 and F035.

d. The calculation indicates no elevation difference between valve F016 and
F021, whereas the physical piping drawing indicates a difference in
elevation of approximatcly 15' feet.

2.0 Requirement

; GE Specification 22A4622 and process data 131C7911C provide the design
requirements for the first MSIV before seat drain line. Section 4.6 of the!

specification states that the system should provide for draining the flooded
main steam lines in a reasonable length of time and remove steam condensate

,

! generated during heat-up and operation below percent power level. The process
i data lists a drain flowrate of 50 gpm and an operation below 50 percent power

flowrate of 2000 lb/hr.i

!

3.0 Reference Documents

3.1 Nuclear Boiler Design Specification, 22A4522, Rev 5

i 3.2 Nuclear Boiler Process Specification, 10505575, Rev 0
l

0
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Observation
Af. n i Record
lilllilllllllllllllllllillllll

Revision No.Observation No, ME-03-03 g

Sheet ofChecklist No. ME-03 MSDS Item #8 and #9 p p

f7///fJCriginated By [ , W, 7 Date

g) 9 [ggReviewed By d, ^_ *Date
' '

G U |

|3.3 Nuclear Boiler Process Data,131C7911C, Rev. 5
|

3.4 Design Specification Nuclear Boiler, DSP-B21-1-4539-00, Rev. 2

3.5 N22-Line Sizing, Calculation N22-3 (11/7/78)

3.6 Drawings
'

3.6.1 Piping N22, D-304-501, Rev. E
3.6.2 Piping N22, D-304-122, Rev. G
3.6.3 Piping N22, D-304-304, Rev. E
3.6.4 Piping N22, D-304-304, Rev. D

4.0 Potential Design Impact

O The adequacy of the piping system to meet the design requirements cannot be
determined based on the calculations presented.

5.0 Probable Cause

Documentation control.

Attachments
,

A. Observation Record Review
,

f

|
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Observation>

Record Reviewt*ht t i,

immimmmmmimm Attachment A

Observation No. ME-03-03 Checklist No. ME-03 Revision No. O

PFR No. Sheet 1 of 1

Yes No

Closed )(

Extent 2 of 3 Systems with calculation inconsistencies and inaccuracies
,

s

comments

.
GAI submitted revised calculation N22-3A, dated 1/6/84, to verify the adequacy of

! the size of the main steam drain piping from the first main steam isolation valve
before saat drain to codenser connection 194 This calculation does not address
flow through the 1" bypass line valve F033 and orifice R0-D001 which is the
continuous drain path during no,rmal reactor operation. However, calculation N22-9
for verification of the adequacy of orifice R0-0001 indicates that sufficient margini

exists in this flowpath to account for the 1" oipe and valve F033 losses.

Based on the above, this observation has no impact on design or safety.

O F

1

%

.

:

5

,,

w
r

Approvals

ormior ' ge. u _ % o i- /hc/rv
Project Engineer a d(L{ nd fffg,/gfDate

O >

,r....t. s .

sisator o '- < 1 /=-

M/ru'N o ** f t o '/ e 4ce R.
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Observation
t4(% o Record ;
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|

|

Rolslon No. OObservation No. ME-03-04
sheet ofCheckilat No. M3-03 MSDS Item #10 3 3

jg/j /pDateCriginated By f,y fg
pf9/g3Reviewed By [(g Date

1.0 Description

Valves F034 and f035 are 3/4" Y pattern globe valves arranged in series with
approximately 125 feet of 3/4" pipe attached to the outlet of valve F035. the
flowrate specified for this drain is 50 GPM of 125"F water with a pressure
upstream of valve F034 of 100 PSIA.

2.0 Requirinnent

Section 4.6.1 of G.E. Specification 22A4522 states that the main steam line
drains shall drain the flooded steam lines in a reasonable length of time. The
G.E. process data sheet 131C7911C states that the flowrate for this flowpath f
snould be 50 G.P.M. ;

3.0 Reference Documents

3.1 Nuclear Boiler Design Specification, 22A4622, Rev. 5

3.2 Process Data Nuclear Boiler,131C7911C, Rev. 5

3.3 Main, Reheat Extraction, and Miscellaneous Drains, D-302-121, Rev. D

3.4 Piping N22, D-304-121, Rev. E

3.5 Fiping N22, D-304-129, Rev. D

3.6 3/4" Series 1500 Y-Type Globe Valve, Kerotest Dwg. D-9955

4.0 Potential Design Impact

The 3/4" drain size will restrict the drain flowrate to less than !,0 GPM and
increase the time required to drain the flooded main steam lines.

5.0 Probable Cause

Design oversight.

Attachments

A. Observation Record Review

f'sv
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Observation.

[41*h'fd Record Review
" " " " ' " " " " " " ' " " " " Attachment A

ME-03-04 Checklist No, ME-03 Revision No. OObservation Nc.

PFR No. Sheet 1 of 1

Yes No

Closed y

Extent 3 of 3 Systems with inconsistencies between valve data and GE requirements

Comments

GAI has discussed the drain flowrate requirement with GE (reference telecon dated '

;

10/19/83 between T. Daugherty and J. Hickson of GAI and E. Wood and D. Foster of
GE). The 50 gpm rate stated by GE is a nominal value and higher or. lower rates are
acceptable. GE has stated that a faster rate can be achieved t/ draining to the
condenser rather than the clean radwaste system as long as water chemistry li; nits ,

'

are not exceeded. GAI has requested GE to confinn t't N discussions in writing
;

(Ref. PY-GAI/ GEN-2964, dated 1/3/84).

Bost:d on line a' bovie, t,iiis O'st:r voi.iuti iias sio Isipaci ori desigin or' sa fei.y.u

O

Approvela

iIn/ry; ~ * '~ -71. -tv. -r n o <-

f [gh g4'

Project Engineer Qh(d , _ _Q Date

I O ~* ' tve '3
rrm/,m " '- 'A *

QgQgg1 CEI Representat }gf&f Date
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Cleveland Electric Illuminating; 83102
| Perry Nuclear Power Plant Piping Design Review ,

' |

| |
|



. _. ._ _-
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X OL'fd Record
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D
Revisi n No. OObservation No. ME-03-05
Sheet ofCheckHet No. ME-03 MSDS Item #4 & #5 3 }

Date f f/pCriginated By g g, pg,
pfgg3Reviewed By {fd g,], Date,

-
-

1.0 Description

The closing speed specified for valves F016 and F019 in GAI Specification
521-02-4549-00 and bill of material RNU-202 is " Vendor Standard." The Borg-
Warner vendor drawing 81180 states that the valve closing time is 20 seconds
maximum. This closing time corresponds to a minimum closing speed of
approximately 9 inches per minute for a 3 inch valve.

2.0 Requirement

The GE Nuclear Boiler Design Specification Data Sheet 22A4522AR Section
3.1.17.1 states that valves F016 and F019 shall have a closing speed of at
least 12 inches per minute.

3.0 Reference Documents

3.1 Nuclear Boiler Design Specifications 22A4522, Rev. 5

3.7 Nuclear Boiler Data Sheet 22A4522AR, Rev. 2

3.3 2-1/2 inch and Larger Valves SF-521-02-4549-00, Rev. 5

3.4 Valve Assembly, Gate-3 inch,1,500 C.S. Motor Operated Drawing 81180,
Rev. H

4.0 Potential Design Impact

Since the valve minimum closing speed of 12 inches per minute was not specified
in the GAI purchase specification and the vendor drawing only indicates a
maximum closing time of 20 seconds, it cannot be determined if the valve meets
the GE criteria.

5.0 Probable Cause

Design control.

Attachments

A. Observation Record Review

i
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Attachment A

Observation No. ME-03-05 Checklist No. ME-03 Revision No. O

PFR No. Sheet 1 of 1

Yes No

Closed 7

Extent 3 of 3 Systems with inconsistencies between valve data and GE requirements

Cornments

GAI has received verbal concurrance from GE (Ref. telecon PY-GAI/ GEN-2903T between
T. Daugherty of GAI and E. Wood of GE, dated 11/4/83) and has requested written
confirmation (Ref. telecon PY-GAI/ GEN-2964, dated 1/3/84) of the ac'ceptability of
the closing speed of valves B21-F016 and B21-F019, which is slower than the GE
requirement. Per memo T. Daugherty to M. Stewart dated 12/2/83, GAI is initiating
an SAR change to Table 6.2-32 to reflect the 18.5 second closing time of these
valves.

Based on the above, this Observation has no impact on design or safety.

O

Approvals

| originator %,C, h j/jg/gyDate
'

Project Engineer dQM & Date f/g[4
\j Project Manager T[ Date , p / 4'

[yd[gf>[CEI Representative 'g[ g- Deto
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Potential
A L% i Finding
11|||1111|||||1111111111111111 Report

Potential Finding Report No. PFR-01 Revision No. O

Observation No. PS-00-03 sheet 1 of 3

Desctlption

During the course of performing further review to explain inconsistencies between
input loads and output combination values for the MSRV system, gal discovered a bug
in the "M093" program. This occurs when considering the negative jet impingement
loads in the Emergency load combinations. A value of zerc is always used in this
situation because the program selects the maximum value from the available range of
values. For negative loads the available range includes zero, which causes the
program to select zero as the maximum, rather than the peak load.

Gequirement

Cygna Review Criteria DC-2, Rev. O, Sect. 4.3, which requires jet impingement
loadings to be properly combined for the Emergency load combinations.

O

,

; Reference Documents

1. GAI Piping Analysis 1821G08A, Rev. 2, Run No. JOHNVXW, dated 1/12/83

2. Computer program M093, Run No. J301, dated 2/23/83

3. GAI Form QAD 600, Serial No. 084, dated 1/10/84

Extent

teolated Extenelve X Other (Specify)

This finding affects all supports in systems which consider jet impingement loads
g and which use computer program M093 to determine support design loads.
L,/
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Si Potential
A L% . A Finding

(18i1111111111111111!!!11111 g g

Potential Finding Report No. PFR-01 Revision No. 1

Obaarvation No.. PS 00-03 shoet 2 of 3

Potential Design impact

Situations may result where support stresses exceed Code allowables for emergency
load combinations which include negative jet impingement loads.

:

Probable Root Cause

Computer programming error.

O
,

.

Potential Safety impact

Exceeding Code allowables may result in failure at a support which, in turn, may
impede a safety system from performing its intended function.

O
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- Potential
FindingALn i.

O'""'""" '"""'"""""
Report

Potential Finding Report No. PFR-01 Revision No. O

otmervetton No. PS-00-03 sheet 3 of 3

| Classification

Yes No

Closed X

eno8eted X

Comments

GAI has issued their QAD Form 600, Serial No. 084, for a possible reportable
event. Issuance of this form, in accordance with Appendix E of the GAI NQAM,
assures that this finding will be tracked to a satisfactory closure such that there
will be no impact on the safety of the Perry Nuclear Power Plant.

;

|

|

O

i

Approvals I

{ - 2,7- %h N b )M g,,** Date

|[g j /gfProject Engineer [ , *y ' Date
,

//27 /Ok-Qgg4| Proket Manager o.te
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Potential
AL% i Finding
" " " " " " " " " " " " " " Report

Potential Finding Report No. PFR-02 Revision No. O

Cbservation No. PS-32-01 sheet 1 of 3

Cescription

The weld between items 0 and F on support 1222-H001 is overstressed.

Ceavirement

ASME B&PV Code, Section III,1974 with Addenda to Winter 1975, Subsection NF.

O

Reference Documents

1. GAI Support Design Calculation 1E22-G04(B), Rev. 1

3. GAI Drawing S-322-701, f5ts. I and 2, Rev. E

Estent

teoleted X Extenelve Other (specify)

This overstress condition at a weld was identified on only one support of the forty-
four reviewed.
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IH!inim!!!!!!!!!!r!i!!!||Il

O Report

Potettial Finding Report No. PFR-02 Revlalon No. 1

Observation No. PS-02-01 , = heet 2 of 3

Potential Design impact

The support is not adequate to withstand the applied loads.

Probable Root Cause

Isolated design oversight. The designer used an incorrect moment arm in the
calculation.

O

Potential Safety impact

The overstress condition could lead to failure of this support which, in turn, could
potentially result in the HPCS system not performing its intended safety function,

l.
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Potential
A1 n i Finding

Report
.&,,innininun"""""""'
.

Revision No. 0Potential Finding Report No. PFR-02
sheet 3 of 3Olmervation No. PS-02-01

Classification

Yes No

Closed X

isosetee X

C:mments
AnGAI is preparing an ECN to modify this support and correct the deficiency.

additional connection to the bio-shield wall will serve to reduce the excessive
Incorporation of this modification will ensure that the weld for thismoment.

support will not be subject to a potential overstressed condition. Therefore, there
is no impact on safety for the Perry Nuclear Power Plant.

'

|

|
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|
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Approvals
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