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C. Attachment No. 3 (CRD Solenoid Valve)

Attachment No. 3 provides confirmation of the "g" loads for
the GGNS CRD solenoid valve (C11-F009).

D. Attachment No. 4 (Conductivity Cell)

Attachment No. 4 provides Revision 2 of the conductivity cell
qualification package. Revision 2 incorporates the shear
stress calculation for the nipple that were performed during
the June 2, 1982, meeting.

E. Attachment No. 5 (Air Operated Butterfly Valves)

Attachment No. 5 provides the valve and actuator acceleration
data for P44-F118/F119/F120/F121. This information was not
available until June 2, 1982.

F. Attachment No. 6 (Safety Relief Valves)

Attachment No. 6 provides explanation of why nozzle loads are
not addressed and acceleration data for the RHR heat exchanger
SRV's and the fuel oil system SRV's.

If you have any questions or require further infermation, please
contact this office.

Yours truly,

AL

L. F. Dale
Manager of Nuclear Services

RAB/SHH/JDR: Im

Attachments: 1) Summary of Justification for Interim Operation
2) RHR Heat Exchangers
3) CRD Solenoid Valve
4) Conductivity Cell
5) Air Operated Butterfly Valves
6) Safety Relief Valves

cc:  (See Next Page)
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Mr.

Mr.

MISSISSIPPI POWER & LIGHT COMPANY

Stampley (w/o)
Taylor (w/o)
McGehee (w/o)
Conner (w/o)
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Richard C. DeYoung, Director (w/o)

Office of Inspection & Enforcement
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Mr.

J. P. O'Reilly, Regional Administrator (w/a)

Office of Inspection & Enforcement
U.S. Nuclear Regulatory Commission
Region II

101 Marietta St., N.W., Suite 3100
Atlanta, Georgia 30303
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Component

ATTACHMENT NO. 1

Grand Gulf SQRT Program
Justification for Interim Operation Summary

Plant ID

Status

Pool Swell Loads -
Required Response
Spectrum

Bechtel to provide comparison of
15 psi 100 millisec curves to 11.4
psi 100 miilisec curves to show
"smearing" load has no effect.

Normal design review will be
conducted.

HCU's will be re-evaluated. MP&L
will either have qualification
complete or justification for interim
operation by full power.

Air Operated
Butterfly Valves
(M-257.0/258.0)

P44=-F116, F117, F118
P44-F119, F120, F121
P44-F122, F123
G41-F019, F045

Justified; No further information
required.

Qualified.

Safety Relief Valves
(M-141.1)

E12-F055A, B
P75-FG26A, B

Justified; No further information
required.

Provide NRC/EQB with confirmation
when testing is completed.

Steam condensing mode of operation
of RHR not to be used until SRV's
are tested.

Main Steam Isolation
Valve (MSIV)

B21-F022/F028

Justified; No further information
required.

Provide copy of MSIV test specifi-
cation.

RHR Heat Exchanger

E12-B001/B002

Justified; No further information
required.

CRD Solenoid Valve

C11-F009

Justified; No further information
required.

Qualified.

AF311




ATTACHMENT NO. 1 (Continued)

Grand Gulf SQRT Program
Justification for Interim Operation Summary

Component Plant ID

Status

HPCS Valve Actuators E22-FO01/F010
E22-FO011/F012/F015
E22-F023
E22-F004

Justified; No further
required.

information

HPCS Diesel Generator E22-5001/5002
System E22-5003/5004

Justified; No further
required.

information

Pressure Indicators B21-R005 (Barton 227)

Justified; No further
required.

Qualified.

information

B21-R0O09A, B
(Barton 227)

Justified; No further
required.

Identical to B21-R005.

Mounting verified.

Qualified.

information

Switches C41A-S01
E12A-S03
E12A~-S57, E21A-S07
E22A-S03, E21A-S06
E22B-S02/S07/S09
E22B-S10/815/516
E51A-S15
(Electroswitch)

Justified; No further
required.

information

Conductivity Cell E12-N025A, B

Justified; No further
required.

information

Fuel Handling and F11-E014
Auxiliary Platforms F15-E003/E005

Justified; No further
required.

information

In-Vessel Rack F16-E006

Justified; No further
required.

information




Component

ATTACHMENT NO.

1 (Continued)

Grand Gulf SQRT Program
Justification for Interim Operation Summary

Defective Fuel Storage
Container

BOP/PGCC Panels

AE313

Plant 1D Status

F16-E009 1. Justified; No further information
required.

H13-P855/P856 1. Justified; No further information

H13-P864/P870/P871 required.

H13-P872/P877/P878
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PREFACE

This Supporting Analysis Report, Number MPL-06-0207, has been
prepared for the Mississippi Power and Light Company (MP&L),
representing Middle South Energy, Inc. and South Mississippi
Electric Power Association by NUTECH Engineers (NUTECH) Inc.
The purpose of this report is to support the justification
for interim operation (JIO) by MP&L for the Residual Heat
Removal (RHR) Heat Exnchanger (Hx) installed in the Grand

Gulf 1 Nuclear Power Station.

This report contains information proprietary in nature to
NUTECH, and MPs&L, for submission to appropriate regulatory
agencies conducting the evaluation of the JIO. No other use,
dissemination or distribution other than to those who require
it for evaluation purposes is authorized.




— —

~—-—

prem—— [ .

e’

INTRODUCTION

During the April 21, 1982 NRC review of the Justification

for Interim Operation (JIO) for the RHR heat exchanger
(Reference 1) the Staff requested additional confirmation
that there are no natural frequencies exhibited by this
equipment below six (6) Hz, thereby justifying the seismic
coefficients used in the equivalent static analysis performed
by General Electric Company. Acceptable methodologies were
identified as finite element analysis techniques and/or
testing. The purpose of this report is to respond to this
NRC request.

The material presented utili:es woth of the above method-
olecgies to establish the lowest natural frequency of the

Grand Gulf RHR heat exchangers. Finite element analyses

were performed to determine the natural frequencies associated
with beam bending of the heat exchanger shell. 1In-situ test

results for another heat exchanger were reviewed to determine
whether or not the lowest shell natural frequency is signifi-
cantly lower than that of the internals.

The results of this work establish the lowest natural fregquency

of tl.e Grand Gulf RHR heat exchanger to be 12.1 Hz, therefore,
the seismic coefficients used in the JIO are justifiable.
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2.0

PROCEDURES

In the calculation of the lowest natural frequency of

the RHR heat exchanger, three major contributing areas

are considered.

1.

Natural frequencies associated with the circumferential
shell vibration:

These frequencies are calculated using a special purpose
computer program which was written to solve the available
equations for the natural frequencies of a simply

supported cylindrical shell.

Natural frequencies associated with the beam bending modes
of the RHR heat exchanger:

These frequencies are calculated by making a simplified
finite element mcdel of the RHR heat exchanger and
extracting modes using the PISTAR Computer program.

PISTAR is a general purpose, NUTECH proprietary

computer program which is capable of performing static

and dynamic analyses of piping systems.

Natural frequencies associated with the internal
structures:

These frequencies are addressed by making a comparison
between the Grand Gulf RHR nheat exchanger and the
Zimmer RHR heat exchanger.

This analysis calculates the natural frequencies associated
with all cf the above-mentioned areas, and shows that the

calculated frequencies are all greater than 6 Hz.

2 nutech
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3.

ANALYSIS

The following are the three analyses required to determine

the lowest natural freguency.

CIRCUMFERENTIAL SHELL FREQUENCIES

By using the equations for the natural frequencies

of a simply supported cylindrical
shell natural frequency found for
mode, is 44.64 Hz. (The complete
in Appendix A.) From this result

shell, the lowest
the ovalization
analyses is provided
it is concluded that

the shell circumferential frequencies are high and a

beam (pipe) model is appropriate for this analysis.

nutech
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3.2

BEAM BENDING NATURAL FREQUENCIES

In order to calculate the beam bending natural frequency
of the RHR heat exchanger, a simplified f nite element
model, utilizing pipe elements was generated. The use
of pipe elements is justified since the circumferential
shell frequencies are shown to be high (> 44 Hz).
Included in the simplified finite element model are:

0 Shell Local Flexibility (at support

connections)
o Stiffness of the Ma_..ag Supports
o Flooded Weight
o) Concentrated Weicht of Flanges
o Effect of Connected Piping
After extracting modes, the lowest natural frequency

associated with the beam bending was calculated to be
12.1 Hz. (The complete analysis is provided in Appendix

B.)

nutech



INTERNAL STRUCTURES NATURAL FREQUENCIES

The data required to accurately calculate the lowest
natural frequency of the internal structures was not
available for this analysis. However, it is expected
that the internal tubes would be the most flexible
members of the internal structures.

The test conducted on the Zimmer RHR heat exchanger
(Reference 2) showed the first natural frequency of

the Zimmer RHR heat exchanger to be 14.65 Hz (associated
with the beam rocking), and the internal tube natural
frequency to be 57.33 Hz (the internal tube frequency

is greater than the beam frequency). Since the Zimmer
RHR heat exchanger is similar (but shorter) to the Grand
Gulf RHR heat exchanger, it is expected that the internal
tube natural frequency for the Grand Gulf heat exchanger
is greater than the calculated beam natural frequency
(12.1 Hz). Thus, the lowest natural frequency associated
with the internal structures is greater than 12.1 Hz.
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4.0 SUMMARY AND RESULTS

Based on the analytical and test data presented in the
foregoing sections, which “ake into accoun%: the following:

o Shell Local Flexibility (at support connections)

o Stiffness of the Mating Supports

o Flooded Weight

o Concentrated Weight of the Flanges

(e} Effect of Connected Piping

(e} Shell Circumferential Natural Frequency

o Internal Structures

It is siiown that:

o "he shell lowest circumferential natural
frequency is associated with the ovalization
mode and is equal to 44.64 Hz.

(e} The beam lowest natural frequency is 12.1 Hz.

o The natural frequency of the internal
structures is greater than 12.1 Hz.

Therefore, the lowest natural frequency of the RHR heat
exchanger is 12.1 Hz.



l)
- 5.0 CONCLUSIONS

H The lowest natural frequency of the RHR heat exchanger
was found to be 12.1 Hz. Consequently, the conclusions

I: specified in the justification for interim cCperation of
the RHR heat exchanger (Appendix E) are justifiable.
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REFERENCES

Lk "Grand Gulf RHR Heat Exchanger Interim Operation
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report is provided in Appendix E for easy reference.)

3 Final Test Report, "Ia-situ Impedance Testing",
Document Number TI-80029-04, William H. Zimmer
Nuclear Power Station, Section 4.4, March 31, 1982
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San Jose, California

Project Grand Gulf Nuclear Station File No.
Owner __ Mississippi Power and Light Co.
clent _ Mississippi Power and Light Co
K% PURPCSE:
To calculate the RHR Shell natural fregquencies, and
show that the circumferential natural frequencies
are high, so that a beam model can be justified.
II. CALCULATIONS:

The natural frequencies of a simply supported cylindrical
shell without axial constraints (conservative assumption)
can be calculated from the following:

B i g i
"1 ij ( ;
27R \ u(l-v?)

(Reference 1)

where

L. £ ! Page A-2
repared By/Date j/'f/n/xt l | of -
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San Jose, California

Project Grand Gulf Nuclear Station File No.

Owner ___Mississippi Power and Light Co.
\ v S—— S——

Clent __ Mississippi Power and Light Co.

T T — p—

| N
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P .

(Radial - Axial Mode)
4 )%
, L ‘(l-v ) (4nr)d 4 (_3_2) i% + (17R) 2 1
ij ] L 12R L ‘
(]TYR)Z + 1
L
1= 2, 3, 2 cssen
j = l' 2, 3! -----
(Bending Moce)
2
i g j2v2(1-u%ﬁ R
1] 25 L2
i = 1
j = l, 2, 3,0-.0.

(Breathing Mode)

(for long

cylinders, L/jR > 8)

"3 ' i =0
§ =1, 2, Fpseens
(for long cylinders, L/jR > 8)
and
i = No. of circumferential waves
3 = No. of axial half-waves
v = Poisson ratio = .3 (steel)
R = Radius of the cylinder = 31" (Ref. 2)
u = density = ,28 lb/in3 (steel)
E = 2.6587 psi (steel @ 480°F) (Ref. 3)
L = length = 326.38" (Ref. 2)
h = thickness = 1" (Ref. 4)
_Revision o Page A-3
Prepared By/Date !(/1'/' 5/214: L of 7
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These equations were programmed into the computer and the

natural frequencies were calculated for the following:

No natural

= 1
= 1

- 2! ’
= 1, 2,

(See Pg. A-7)

This was due to the fact that the requirement for L/jR) > 8
only holds up to j

= 1, However, an increase in j would only

increase the corresponding natural frequencies of the cylinder.

A listing of the computer program used to calculate the natural

frequency and its output is presented on the next two pages.

Revision

o

Precared By/Date

Page A-4

~J

of

Paastaed D L TN TN

Wikt /s /.

PR S




— .. Sk
> M 3 O W O S

$wdd

— —— ——— —
- P— o (@ :

e

nutech

San Jose, California

Prosect _Crund Gulf Nuciear Station File No.
Owner __ Mississippi Power and Light Co.
Client Mississippi Power and Light Co.
Computer Program Listing
QR | PROSFAM NATFRE (INFUT.DUTPUT« TRPES=INPUT, TRPEA=OUTPUD
W02 REAL _AM.MUsNUSL
0003 PI1=2,131533
nas W=, 3
200095 ®=31.
JG005 M=, 25
0007 ==2.05E7
0nN3 “=326.33
0003 H=1.
20010 D3 10+0=1510
10011 IJ 10«11=1+10
20012 I=11-1
0013 IFCCC1.E0,00.0R. (1.2EQ.12).AMD, (J.3T. 10260 T 10 °
a0n1s IFC1.ZEQ.0060 TO 2
a001s IFCc1.20.1>G0 70 3
a001s 2J T3 3
neo1? 2 LAM=1,
10013 S0 73 8
noQ1? 3 LAM=JeeeP]eeze(l, ~NeeZ) 00, 52, oo, SeResd /| oo
10020 0 73 8
DTS | 3 TOF=((1.~NUee2) o (JoP ] R/ ) o044+ (Hee2 /12, /ReeD) &
10022+ (Jee2+(JePleR/ L) ee) 004 ) 0e.5
W23 BT=(JePleR/L) oo+ oer
nonzs LAM=TOP~-BOT
20025 3 W=LHM (2, eP IR S(ES336,. 4/ MU/ (1, ~“NUeeR) ) oo, S
a002s WRITE(S«1000 U019

a0G27 100

FORMATC(IH sols IoW=e2145F (0.2

A0023 10 CONTINUE
00029 STaP
Q0030 cND
. V::u sion & Page A-5S
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FileNO,
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III.

CONCLUSION:

The lowest calculated natural freqrency for the shell

of the RHR heat exchanger is 44.64 HZ which corresponds

to the ovalization mode (for j =1, and i = 2). It

is then concluded that the shell circumferential frequencies
are quite high (compared to 6 HZ), and a complete finite

element shell model is not necessary. A beam model is

sufficient.

REFERENCE:

1) Robert D. Blevins, "Formulas for Natural Frequency

and Mode Shape", Van Nostrand Reinhold Company.

2) General Electric, Drawing No. 762E987, sheet 1 of 2,

"Interface Control Heat Exchanger", Rev. 6
3) ASME Section III D./vision I Appendices
4) Final Safety Analysis Report (FSAR), Grand Gulf

Nuclear Station Units'1l and 2, Mississippi Power & Light
Company, Amendment 53.
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APPENDIX B
Calculation of the Natural Frequencies
Associated with the Beam Bending
Modes of the RHR Heat Exchanger
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PURPOSE :

The objective of this analysis is to calculate the
natural frequencies associated with the beam bending

modes of the RHR heat exchanger,

ANALYSIS:

A simplified finite element model, utilizing pipe
elements, is generated. The use of pipe elements

is justified since the natural frequencies associated
with the circumferential shell vibration are shown

to be high (> 44 Hz) in Appendix A.

The effects of shell local flexibility (at support
connections), stiffness of the mating supports, flooded
weight, concentrated w.ight of the flanges, and connected
piping are included in the finite element model.
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Owner ~ Mississippi Power and Light Co.
Chient _ Mississippi Power and Light Co.
The following simplifed geometry is used for the
model.
local shell flexibility
(translational & rotationa17~>
/ 10020
WAL
A 10010/
g— .
100 “mating support
62" OD Pipe—. stiffness
1" Thickness (translational
$°0 & rotational)
$80
—-62 . "—»
. 470
396. 59"
Y
1000 #:; 2 X
! /-\
\ )
N/
N4
/ 12 " ?30
~ —v- R
)mz 620
N1
L Al O
Y ©.
\node points
hevision (4 4 | I Page B-3
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San Jose, California

Project _,(i’f"" Gulf Nuclear Station File No.
Own or __ Mississippi Power and Light Co
Chent _ Mississippi Power and Light Co.
The RHR heat exchanger is modeled as a 62" (OD)
pive with a thickness of 1". The concentrated
weights of the flanges are lumped on nodes 10
and 30. The weight of the attached piping is
lumped on nodes 20, 40 and 110. Conservatively,
no credit is taken for the stiffness of the
attached piping. Stiffnesses of the mating
supports are considered, as are local shell
flexibilities at the support connections.
B 2 ‘ ‘ Page B-4
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nutech

San Jose, California
Project __Grand Gulf Nuclear Station

File No.

Owner ___ Mississippi Power and Light Co.

Cient __ Mississippi Power and Light Co

I11. WEIGHT CALCULATION FOR THE FLANGES:

Flange 1l:

iID = 62.5"-2"= 60.5" (Reference 1)

oD = 72.62" (Reference 1)
t = thickness = 11.4" (scaled from

Reference 1)

Ry /Nate SO §/29/82 | 1

3 £\
o = density=0.28 1lb/in (steel) 4k \s,
M1=ot~l997—(-1-9)2] = -
' 2 2
=0,28*%*11.47 [, 72.62,2 60.5, 2
(—=—)" = (=)
2 2
= 4,045 lbs.
Flange 2:
ID = 60.5" (Reference 1) ‘E;
: 3 LT
oD = 71.00 (Reference 1) -
t = thickness = 5" (scaled from /:D
Reference 1) ¥ 3‘//F1ange 1
o = density= 0.28 1b/in3 (steel)
N\
My =0.28%5%n (71.00)2 - (60.5)2 ) __Flange 2
2 2 :-;:Z/Flange 3
= 1,518 lbs.
Flange 3:
My = 10,000 1bs. (Given in Reference 1)
_Revision & | -
. 1 a -
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nutech

San Jose, California

Project A_Gr;md Gulf Nuclear Station

Owner __ Mississippi Power and Light Co.

File No.

Client __ Mississippi Power and Light Co.

IV.

WEIGHT PER UNIT LENGTH OF THE HEAT EXCHANGER

TOTAL FLOODED WEIGHT

(Given in Reference 2)

= 122,000 lbs.

TOTAL WEIGHT OF FLANGES = 10,000 + 1,518 + 4,045

WEIGHT/UNIT LENGTH =

= 15,563 lbs.

122000 - 15560

MNata

396.69
= 268.31 1lb/in
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San Jose, California
project __Grand Gulf Nuclear Station File No.

Owner __ Mississippi Power and Light Co.

Client __ Mississippi Power and Light Co.

V. WEIGHT OF THE ATTACHED PIPING

Assume the span lenght for attached piping
to be not greater then 20 ft.

Nozzles hl or N2: (18" Sch 40) (Reference 1)
Weight/Ft = 104.75 + 97. = 201.75 1b/ft (Reference 2)
Total Wt = 20 * 201.75 = 2017.5 1b (1/2 of the weight

2 is transferred to
the support, and
only 1/2 i1s trans-
ferred to the nozzle)

Nozzles Ny and Ny: (20" Sch 40) (Reference 1)

Weight/ft = 122,91 + 120.4 = 243,31 1b/ft (Reference 2)
Total wt = 20 * 243.31 = 2433.1 lbs (1/2 of the weight
2 is transferred to

the support, and
only 1/2 is trans-
ferred to the nozzle)
NOTE: A sensitivity study was performed on the

effect of the length of the attached piping

on the lowest natural frequency. Only 5%

reduction for the lowest natural frequency

was observed for adding 20 feet of pipe to

each of the four nozzles. It was then

concluded that knowing the actual length

of the connected pipe is not a critical

parameter.

—
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Mississippi Power and Light Co

File No.

Mississipps Power and Light Co.

V1.

STIFFNESS OF THE MATING SUPPORTS

A) Upper Mating Support:

|

Kll = K33 = 9,3 E6 1lb/in (Reference 1)

K22 = (0 (free to move)

K44 = K66 = 1,E4 in-lb/rad

(assume small rotation resistance)

» = in=1H/
kSS l1E 13 in-1b/rad

(assume large rotation resistance)

B) Lower Mating Support

Ryg * %3

(Reference 1)

= 9,3 E6 1lb/in

K22 = 20 E€ 1lb/in

(Reference 1)

K44 = K66 = 1,E4 in-lb/rad

(assume small rotation resistance)

KSS = 1E 13 in-1lb/rad

(assume large rotation resistance)
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nutech

San Jose, California

Project __Grand Gulf Nuclear Station File No.
Owner Mississippi Power and Light Co.
Client Mississippi Power and Light Co.

VI, LOCAL SHELL FLEXIBILITIES AT THE SUPPORT CONNECTIONS

A) Upper Support

From the NUTSHELL computer run (see Appendix C
for complete details) the local shell flexibilities

of each upper support are calculated to be:

KPR = ,31485E7
KML = .28668E1l0
KMC = .88921ES8
KVL = .62869E8
KVC = .28845ES8
KTQ = .69996E10

The total local shell flexibilities for the upper

support can be calculated as follows:

Ky, = K33 = 2KPR + 2 KVC
= 2 *.31485E7 + 2 * .28845E8 ‘%ﬁ\ﬁ

= ,63987E8 1b/in

K22 = 4KVL
= 4 * ,62869E8
= ,L2514fE9 1b/in Ve

T

D
K44 - K66 - ‘. 3 uKI'lL
« ¢9996E10 + 2 * ,2B668BE1O

= ,19733£l11 in-1lb/rad v
K55 = 4KMC Zé X
= 4 *.88921ES8

= ,35568E9 in - 1lb/raa
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Grand Gulf Nuclear Station

Project File No.
Owner _Mississippi Power and Light Co.
Chient __ Mississippi Power and Light Co.
B) Lower Support
From the NUTSHELL computer run (see Appendix C
for complete details) the local shell flexibility
of each lower support is calculated to be:
KPR .24812E7
KML .45474E10
KMC .13013E9
KVL .40049E8
KVC « 3373287
KTQ .15163E11
The total local shell flexibilities for the lower
support can be calculated as follows:
Kll = K33 = 2KPR + 2 KVC é'ﬁ
= 2% 24Q12E7 + 2 * ,53732E7
= ,15709E8 1b/in
K22 = 4KVL J
= 4 * .40049E8 CTDN
= .16020E9 1b/in .
K44 = K66 = 2KTQ + 2KML @
= 2 * _15163El1ll + 2 * ,45474E10 Y
= .39421Ell in-lb/rad é‘»
F X
KSS = 4KMC
= 4 * _12010E9
= .5204E9 in-lb/rad
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Project _Grand Gulf Nuclear Station File No.

Owner __ Mississippi Power and Light Co.

Chient __ Mississippi Power and Light Co.

VI1ls RESULTS

The PISTAR computer program was used to model
the geometry explained in Section II. A modal
extraction was performed. The lowest natural
frequency calculated was 12.1 Hz. Copies of

input and output are provided in Appendix D.
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Owner \11\\1\\_1»;)_;11_!’()*\#5: and Light Co
Chent ,\"_i"ll".“” Power and Light Co
IX. REFERENCES
l. General Electric, Drawing Number 762E987, Sheet
l of 2, "Interface Control Heat Exchanger",
Revision 6
2. "Properties of Pipe Tables", Bergn-Paterson Pipe
Supports Corporation, catalog 80
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APPENDIX C
Local Stiffness (Flexibility) Calculation
For the RHR Heat Exchanger Supports
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Chent

Mississinpi Power and Light Co

i1,

PURPOSE:

The purpose of this calculation is to determine the
local shell stiffness at the upper and lower supports.
The stiffnesses will be used for a modal analysis of
the heat exchanger. All approximations are made

such that the heat exchanger will be more flexible

and thus have a lower natural fregquency.

METHOD:

The program NUTSHELL (version 1.3.2) will be used to
calculate stiffnesse-.. NUTSHELL is a general purpose,
NUTECH proprietary computer program which is capable of
calculating local stiffnesses of a cylindrical shell,
and also calculating the stresses in the vicinity of a
cylinder-to-cylinder penetration. Because NUTSHELL
uses circular penetrations, an equivalent circular area
will be calculated to model the rectangular supports.
By inscribing a circle inside the rectrangular cross
section of each support an area can be approximated
which will result in weaker stiffness.
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Grand Gulf Nuclear Station

Project File No.
Owner __ Mississippi Power and Light Co.
Client __ Mississippi Power and Light Co
II. METHOD (Continued)
—x
D D
ainealiie
INSCRIBED CIRCLE
311, GEOMETRY (REF. 1)
U S ort:
= :— PPer sSupp
upper oy, hw  26.19° A
support = 3@ = A 15.00
(4 plcs) l Y
‘ |
24,12 %
215"
Lower Support:
K
35.12
lower 3
(4 ples) | /7)) 85.25"
P
- | [€—42.12—»™
e Y
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I Project Grand Gulf Nuclear Station File No.
Owner __ Mississippi Power and Light Co.
! Client __ Mississippi Power and Light Co.
IV. NUTSHELL INPUT
I A. NUTSHELL Input, 15% Run - MPVOEMX
r’ l. Upper Support Minimum Stiffness
l Ll = 26.19" (Dist. From Nearest Upper Support)
L, = 215" (Dist. From Nearest Lower Support)
D = 61" (Mean Vessel Diameter)
d = 15" (Diameter of Support - Inscribed
l Circle)
l 2. Lower Support Minimum Stiffness
Ll = 215" (Dist. From Nearest Upper Support)
(_ L2 = 85.25" (Dist. From Nearest Lower Support)
!
i' D = 61" (Mean Vessel Diameter)
d = 35.12" (Diameter of Support - Inscribed
Circle)

3. Material Properties

= 003
i
\ - 6 : o
E = 26.5 (10)° psi @ 480°F  (Ref. 2)
" T . Page C-4
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nutech

San Jose, California

Grand Gulf Nuclear Station File No.

Project

Owner __ Mississippi Power and Light Co.

Client ___ Mississippi Power and Light Co.

VI. NUTSHELL INPUT

TE . e

B T — e m—e

Pe—

B. NUTSHELL Results From 15% Run - MvPO6L4

l. Upper Support
NUTSHELL theory is based on having supports far
enough away that the interaction from them is
minimal., However, NUTSHELL will approximate the
interaction; but not full interaction, therefore,
making the resulting local stiffness weaker than
the actual case.
2. Lower Support
A second run must be made using a smaller equivalent
diameter. This will result in a smaller stiffness
value than the actual.
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1 nutech

San Jose, California

1 : Project _(_)mnd Guif Nuclear Station File No. N
Owrer __ Mississippi Power and Light Co -
i Cient ___ Mississippi Power and Light Co

IV. NUTSHELL INPUT

C. NUTSHELL Input Final Run - MPV0O6MX

o e i

l. The largest value of d for which NUTSHELL will

compute all stiffnesses is calculated as follows:

d VDT

(~—

where A = 3.0
max

(w)
!

Vessel Mean Diameter

-
]

Vessel Thickness

|
l‘ d = 3.0V61.0 (1.0)
f

d = 23.4" (Max. Value For Lower Support)
1 All other input is the same as for the ISt run
‘ (MPV0O6L4)

\
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San Jose, California

Project _(}r.md Gulf Nuclear Station File No.
Owner ___Mississippi Power and Light Co.
Chient _ Mississippi Power and Light Co.
V. RESULTS
NUTSHELL input was modified as discussed in Section 1V,
and the final run was made. The following results are
obtained:
UPPER SUPPORT (Units - 1lbs/in & lbs/rad)
RADIAL LOAD KPR = .31485 E7
LONG. MOMENT KML = .28668 El10
CIRC. MOMENT KMC = .88921 EB8
LONG. LOAD KVL = .62869 EB
CIRC. LOAD KVC = .28845 ES8
TORQUE KTQ = .69996 E10
LOWER SUPPORT (Units - lbs/in & lbs/rad)
RADIAL LOAD KPR = ,24812 E7
LONG MOMENT KML = .45474 El10
CIRC. MOMENT KMC = .13010 E9
LONG LOAD KVL = ,40049 ES8
CIRC. LOAD ¥VC = ,53732 E7
TORQUE KTQ = .15163 Ell
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oroject  ©rand Gulf Nuclear Station File No
roject T s
Owner __Mississippi Power and Light Co.
Client Mississippi Power and Light Co
REFERENCES:
l. General Electric, Drawing No. 762E987, Sheet 1 of 2,
"Interface Control Heat Exchanger", Revision 6
2. ASME Section III Division I Appendices
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Project _Grand Gulf Nuclear Station File No.
Owner 51}\\_1\_s_i;£|_l’tvm-r and Light Co.
Ciient __ Mississippi Power and Light Co
APPENDIX D
Input/Cutput For The Simplified Finite Element
Model (PISTAR) Run
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Grand Gulf Nuclear Station

nutech

San Jose, California

Project File No.
Owner __ Mississippi Power and Light Co.
Chent _ Mississippi Power and Light Co. B
PISTAR INPUT PRCCESSCR (PaASS 1) == YERSICAN 1a%:2 == 0%719vs8¢ 8. 39.55. FACE ¢
INPUT DaTA ECHD PRINT
i | 9% 21 3 “l 5l 6l 71 &8l
1 | L} ] H L : ] ]
L TITLE RHR mEAT Eximantex
2 10 CLIENT@CRAND CuULF NUCLEAR STATION
3 1c PROJECT MAmE=EQUIPPENT QUALIFICATION
4 1D PROJECT AumrefkepPrPL~0060%
S 10 PREPARED BYenw, FATEN]
¢ IC CHECKED Bre
7 CECRETRY  WnR rEAT ExCranCEx
8 STamy 10 480,
9 CLass 2
1C PIPE i0 2C 0.0 3%.1¢ C.0 1 1
15 PLPE 20 iC 0.0 3%.1% c.0 i 1
12 FIPE 30 aC 0.0 33.0% c.0 1 1
13 PIPE “0 sC 0.0 Slada 0.0 1 1
14 PIPE %0 eC 0.0 «3.00 C.0 1 1
1% FPIPE 60 ¢ 0.0 43.00 c.0 i 1
le PIFPE 70 0 0.0 43,00 C.0 1 i
17 PIPE 80 S¢C 0.0 43.00 0.0 1 1
L8 PIPE S0 160 0.0 43,00 .0 1 1
1§ PIPE 100 11c 0.0 26.1% 0.0 1 i
20 STIFFNESS S0 $CiIC 1.0 0.0 c.0 OCOS INE 1
21 STIFFNESS %010 9C2C 1.0 0.0 0.0 DCOS INE 2
22 STIFFNESS 100 1CC101.w 0.0 C.0 CCOSINE 3
23 STIFEANESS J0vicCicoel.0 0.C c.0 OCOS InE -
24 PaTK|n i K1l 1270987 w22 1e0020E8 w33 1.5709%7
2% ralugx i Kaa  J.9a20E10 k%Y S.cC0ei8 Kee  3,.9421€10
2¢ PATRIA 2 wll 9.3fe K22 20 ko k33 9.3ke
27 relax i LR O 2 k5%  l.tl3d Kot 1.6
28 PATRIX 3 Kll 6. IVETET w22 2.5168E0 w33 e.3987€7
29 PATRIX k] Kaa  1,9733610 k%%  J.%%06kE Rt 1.9733FLL
30 PATR X - xil S.3e kK22 C©.0 k33 G.3fe
I PATkx - L N £} K9S 1.ELD Kot  l.€Ee
32 400 et lICmTIO 11518, Lisle. 11518,
3) 400 wElCrTIO “08%. 045, 404,
36 200 wEICKTIIQ 2433.1 2433.1 243341
3% 400 wEICKHT SO 24331 2433.1 2433.1
36 400 wEICKT20 4035, 40135, 4035,
37 ANCHOR 5020
38 anCrOR 10020
36 PROPERIY ) 62. 1.0 268.31 nx STEanm
A0 PaTERIAL ) 2.0%€7 o3 sTEBE~-> CARBON
A1 InND CECH
42 LOADING CEAD wEIGHT L PULAL EXTRACTION
«) Case Cw DEAD wEICHT ANALYSIS
44 CEAD LCaAD
4% Pt TES
at CaSE rx RCOAL (XTRACTION
a7 FNECUENCY 10 100.
48 END LOADS
' ! ] ] ] ]
1 1 21 3l 41 51 el 71 L2
- —
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Project Grand Gulf Nuclear Station File No.
Owner __ Mississippi Power and Light Co.
Crent _ Mississippi Power and Light Co.

.l’l‘......"...'C..O....CQ.Q......"............Q..............l.......O.....O.l.....0......0..0...

* ossavre2 polmlofulon / Pel=S=T=a=k PACE 22 o
. FREOQOQUENCTES L) PERIT1ODS .
. = VERSION 1.%.2 == .
PP T LI e L e L A R LA A L L AR A A
¢ EICENVALUE PRCELEN AOOAL EXTRACTION LCADING CCONOITION AX .

...0....0.....0‘.."...0...l.........l..‘..‘....'.....‘..000.00'.‘.........0.U'..l...........'..'..‘

nOCE CIRCULAR
NURBER FRECVENCY FREGUENCY PERICC
(RAC/SEC) (CYCLES/SEC) (S¢eC)
1 «76C0EC2 «8208€-01
2 «+7000E+02 « 1210802 +0208E~01
3 +2109E+03 « 3350602 «2980E~01
- +21C9€+03 «J350E 02 «2980E~0C1
5 +21%50E+03 e J822E¢02 «2922E-01
[ «JBA2E0) « 5757602 «172%E-01
7 +J0A2E03 «5797€+02 «172%-01
L] «AS11E+0) «T815%E+02 «1280E-01
9 «4911E+0) «T81%E€+02 «1280E~01
10 «5738E+0) «9134E002 «109%€-01
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APPENDIX E
Copy of the General Electric
Report on the Justification for the
Interim Operation of the RHR
Heat Exchanger
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JUSTIFICATION FOR INTERIM OPERATION

NAME : RHR Heaf Exchanger
MPL: £12-8001/B002
SAFETY FUNCTION:

To remove decay heat from the reactor.

FAILURE MODES:

Fail Open

Fail Closed

Loss of Power

Loss of Air

Loss of Pressure Integrity
Loss of Structural Integrity
Distortion of Mounting X

FAILURE EFFECT:

A. Effect on Primary Use
Support structure could yield, under excessive seismic loads,
causing heat exchanger nozzles to pick up additional load. If
nozzles pick up additional lvad, they too might yield. However,
pressure integrity and heat removal capabili. would be unimpaired.
3. Secondary Effect
None

DISCUSSION AND CONCLUSION:

An analysis of the RHR heat exchanger shows that the fundamental
frequency is greater than 6 hertz. A static analysis of the heat
exchanger, using a static coefficient greater than 1.5 times the peak of
the faulted response spectra for all frequencies greater than 6 hertz,
shows that strosses imposed on the heat exchanger are all less than
allowable. Therefore, interim operation with the Grand Gulf RHR heat
exchanger does not pose a sa‘ety hazard.
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Mr. A. R. Saith,
General Electric Company
175 Curtner Avenue

San Jose, California 95114

Dear Mr. Smith:

1n response to the request of your Mr.

Project Manager
(W C=392)

Rechtel Power Corporation

Engimn-t.mnmnon
16740 Shacy Growe Road L
G;nhcnhum,uanﬂan620760 A3
301-948-2700
July 30, 1980
GranoGutt1 82 - —
Dav ;:;cwtﬂ_f. _— .
1 s
Ageignel 10 e /‘.,/ 7.
Arewe Pl —

Nuclear QA 1s Ngg_ﬁgg{lggglg
Middle South Energy, Inc.
Crand Gulf Nuclear Station
Be=htel Job No. 9645

File: 0265/6410/4-001.0
Seiszic Response Spectra
cEB-80/0216

C. Morris for the seismic response
losed are the

spectra applicadle to the RER heat exchangers location, enc
of the auxiliary duilding:

following spectra

RCG: jgt

Eaclosures: Seismic Response
Je P. }hclughy. Jf.. vll
L. F. Dlle. 2,2

c. K. McCoy, w/l

.T. H. Cloninger, v/l

T. E. Reaves, le

pr. D. C. Gibdbs, w/l

cc:

W. A. Shanks, w/1 (GE Res.

D. M. Lake, w/l
R, H. Weber, v/l

g. L. Scott, w/l

for floor rlevation 119 '=0"

N213
. N214
£213
E214
v213
V214
Very truly yours,
:‘o' . L R LMY VTR - C
P

A. Zaccaria
project Engineer

spectra (6 sheets)
RECE °D

AUG 7 19a(

A R SNTR

Si{te Mngr.)
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ATTACHMENT NO. 3

CRD Solenoid Valve
(C11-F009)

AE315



N

GRAND GULF
NUCLEAR STATION
UNIT1

SEISMIC AND HYDRODYNAMIC LCADS

REQUALIFICATION CERTIFICATION

J0B 0. MPL-05

EOUXP:".E“T N":‘E: Control Rod Drive SFEC- NO-
CRD Scolenoid Valve
EQUIPMENT NO: Cl1-F009

LOCATION: Reactor Building, El, 135'-4"
EQUIPMENT CLASSIFICATION: Xacrive [Jrassive
SEISMIC QUALIFICATION REPCRT REFEREMNCE:

"Vibration Test of ASCO Solenoid Valve 8323 for
William H. Zimmer and La Salle County Nuclear
Power Stations", Octcber 16, 1981, SwRI Project
Number 02-6056-007 a

THE ABQVE SEISMIC QUALIFICATION REPORT(S) HAVE BEEN (ALUATED AWD
REQUALIFIED WHERE NECESSARY TO ShOW THAT THE ABOJE-”NTIO¢LD CMPONENT
IS CAPABLE OF PERFORMING ITS INTENDED SAFETY FUNCTION UNDER ALL THE
APPLICABLE LOADING CCMBINATIONS INCLUDING THE PQOL OYMANIC LOADS.

PREPARED: »//'/C//:

G p Che»&
APPROVED: v /7P /bt Ziat
& Ved s Brocato
DATE : 420/ 82

REVISION 1, 5/26/82

PREZPARED: /o/'/ A

75 /a2y dm -
(f/ L‘:..ZI.C_____._

APPROVED:




2.
3.

Equipment Name

Equipment No.

GRAND GULF NUCLEAR STATION UNIT 1

QUALIFICATION SUMMARY

CRD Scolenoid Valve

MPL - Number Cl1-F009

Qualification Documentation (Enclosed with this report.)

A.

Qualification Summary of Equipment (SQRT form), including
require? response spectra with TR3 plotted on RRS graph as

appropria“e.

Reference Documents

Reference
Number

1.

Additional Supporting Documents

Document
Identification

NUTECH File
#32.1206.0065

NUTECH File
#32.1206.0206

Document
Identification

SWRI Project No.

02-6056-007

Revision or

Date

4/30/82 (D.G. Bost

Telecopy)

5/21/32 (Bechtel

Letter)

5/25/82

Revision or Title/Subject
Date
Oct. 16, 1981 Vibration Test
of ASCO Solenoid
Valve 8323
Title/Subject

File includes:
1. Telecopy from D.G. Bost
(MP&L) to D.E. Forney (Bechtel

2. Bechtel letter with attached
analysis for solenoid valve
loads.

Calculations:
"CRD Solenoid Valve
Accelerations"



QUALIFICATION SUMMARY (CONTINUED)
EQUIPMENT NO. Cl1l-F009

Functicnal Requirements

This valve 1is required to be operable during and after a
seismic event.

Demonseration Capubilaty

An identical valve was subjected biaxial random vibration at
levels greater than those predicted for Grand Gulf Unit 1.
The specimen functioned properly during after the simulated
geismic event. In addition, the specimen functioned properly
after fragility testing with a 30 second, 50 Hz dwell, at an
acceleration level of 1l2g.

Rationale for Qualification Ccrtification

(Include Decision analysis with comparison to acceptance criteria,
approach for demonstrating operability, and cornsideration of
high-frequency response.)

Specimen operability was demonstrated during and after seismic
testing at loads greater than those recuired for Grand Gulf,

and following fragility testing at 12g. Based on this test data
the ASCO HT8323A22 dual solenoid valve is acceptable for its

use in the Grand Gulf plant.




Qualification Summary of Equipment

lx.

Preparec by:

Verified by:

Plant Na=e: Grand Gulf Nuclear Station Unit I IZEEL
1o Utility: wicsicsioni Power and Light Co. Pw?
2. NSSS:‘g.E. 3. A/E:Bechtel Power Corp. BWR &, Mark III
Compcneat Name CRD Solenoid Valve (MPL #Cl11-F009)
1. Scope: [X] NSSS [ ]sop
2. Model Number: HT8323A22 Quantity: 1
3. Vendor: Automati¢ Switch
4. 1f the component is a cabinet or panel, name and model No. of the
devices included: N/A
5. Physical Description a. Appearance
b. Nimensions 7%16 " 8 % 37716 " W x 2%4 " D
c. Weight 3.1 1lbs.
6. Location: Building: Reactor Building
Elevation: 135'-4"
7. Field Mounting Conditions [ ] Bolt (No. » Size )
( ] wWeld (Length___ ) —
Clamved on Piping
B. a. System in which located: CRD
b. Functional Description: Actuates CRD Vent and Drain Valves
€. 1Is the equipment required for [x] Hot Standdy [ ] Cold Shutdow:
[ ] Both [ ] Neither
9. Pertinent Reference Design Specifications:
/-L/’,» - 5 /22/82

~ A~
LE At  sr20082

12/€C




111. 1s Equipment Availadle for Inspection in the Plant: [x] VYes L) N

v, £qu1prent Q;a\\f1cat\on Pethod

[x] Test [ ] Analysis [ ] Combination of Test
' and Analysis

Corpany that Prepared Report Southwest Research Institute for NUTECH

Corpany that Reviewed Report NUTECH__

v. V\bra'xon Input:

l. Loads consicdered: a. [ ] Seismic only
b. [ ] Hydrodynamic only
¢. [xJ Cordination of (a) and (b)
2. Method of Comdining RRS: [ ] Absolute Sum [ ] SRSS []

T1otREF,TIRREITY) T
3. Reguired Response Spectra (attach the graphs):

4. Darping Corresponding to RRS: O0BE ss€
S. Required Acceleration in Each Direction: [ ] ZPA [ ] Other
(Specity)™="
0Be S/S = F/38 = V =
SSE S/S =TT iR F/B &m====="=" s P VB i} et

-

6. Were fatigue effects or other vibration loads considered?
[ JYes [ No

If yes, describe loads considered and how they were treated in overall
qualification program:

*NCTE: If more than one report corplete ftems IV thru VII for each repors:.

12/80



vi.

1f Qualification by Test, then COﬂplete'

1.
2.
3.
4.
5.

6.

1.

8.

9.

10.
11.

[ X] random :
[ ] Single Frequency [ Multi-Frequency: E %'sine beat
[ ] Single Axis (<] Multi-Axis Sl SR R
No. of Qualification Tests: OBE 4 SSE 1 Qther N T A
s TP T 15pecity)

Frequency Range: 1 - 100 Hz

- — - — - — - ——

Natura) Frequencies in Each Direction (Side/Sice, Front/Back, Vertical):

§/S = >100 F/B » 85 Ve 519

- —— . ——— - — - ——— . —— - ——— 9.—-—----

Method of Determining Natural Freguencies
(€] Lad Test [ ] In-Situ Test [ ] Analysis

TRS enveloping RRS using Multi-Frequency Test [ % Yes (Attach TRS & RRS graphs
No

Input g-level Test: O0BE S/S= 5.9 _ F/8 LA -9 R Ve 6.2

$SE S/« 8.8 F/8 = 3.6 Vs 8.1

- - ———— - ———— - ——

Laboratory Mounting: See Note 1

1. [ ]Belt (Nou Size. ) [ ] weld (Length ) (]

Functional operability verified: [X) Yes [ IJNo [ ] Not App\icab1e

Test Results including mocifications made: Specimen functioned

Satisfactorily.  No mQdificatinns.toClirldseeceanccccc—esaccas
Other test performed (such as aging or fragility test, including results):

Fragility tests: 12g, 50 Hz Sine dwell for 30_seconds

each axis. Specimen functioned satisfactorily.

- —— - — - — - - — -

*Note: If qualification by a comdbination of test and amdlysis also covplete

Item VII.

Note: Specimen was clamped in manner similar to that of

the unit installed in Grand Gulf Unit 1.

12/80



Wike SR Seetitisnt fon Ry Raalpui, Ree srintey - WA
1. Pethod of Analysis:
[ ] Static Analysis [ ] Equivalent Static Analysis
[ ) Oyne=ic Anslysis: [ ] Tire-Histery [ ) Respense Spectrun

2. hatural Frequencies in Eech Direction (Sice/Sice, Frent/Back, Vertical):

S/S = S e . - I v B i S L .
3. PoZel Type: [ 20 ()2 [ )10
[ JFinite Elecert [ ] Bezn [ JClcsed Ferm Seluticn
&, [ ) Cecp.ter C:::s:_--_. ................. T e e s or 1 1 Lk
Frequency Rang2 and No. of rodes (cn&id:red:-.. ______________________ e Tho
[ ) Hand Caleulations
5. Pethed of Corsining Dyramic Pespenses: [ ) Assolute Sum [ ] sRrss
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Bechtel Power Corporation

Engineers — Constructors

15740 Shady Grove Road
Gaithersburg, Maryland 20877
301—258-3000

May 21, 1982

Mr. J. F. Pinto, Manager

Nuclear Plant Engineering

Grand Gulf Nuclear Station
Mississippi Power & Light Company
Post Office Box 756

Port Gibson, Mississippi 39150

Dear Mr. Pinto:

Nuclear QA Is Not Applicable
Middle South Energy, Inc.
Grand Gulf Nuclear Station
Bechtel Job No. 9645

File: 0262/10750

Solenoid Valve 1Cl11=-SV-F009
MPB-82/0297

In response to a request from D. Bost of NPE, Project Engineering performed a
stress calculation on the R.C.I. tubing run for solenoid valve 1Cl11-SV-F009.
This calculation was done using Bechtel computer program ME 101 and was to
determine the "G" (acceleration) forces on the valve for Mr. Bost's use in
evaluating seismic qualification of the solenoid valve.

The information used to do this calculation was either provided by D. Bost or
compiled by D. Fornmey, of Bechtel. Attached with this letter is a copy of the
calculation showing the input information, with all sources and assmptions
shown, and the output showing the "G" forces calculated.

This valve installation, which was apparently designed by RCI, differs greatly
from what we have used in a similar application (see Drawing JO134S). The
JO134S installation clearly shows the valve rigidly supported in two
directions. However, the geometry of the 1Cl1-SV-F009 installation is not so
well defined. Therefore, your evaluation should closely examine the
assumption that the valve is restrained in two directions.

We are also sending you copies of the response spectra necessary for you to
evaluate the seismic qualification of the solenoid valve. This consists of
SSE, SRVA and LOCA-DBA envelopes which include the new variable pool swell

response spectra which may be implemented on the project in the near future.

It should be understood that Project Engineering is submitting this for

information only and is neither qualifying the installation nor the solenoid
valve.



Bechtel Power Corporation

Mr. J. F. Pinto -2- May 21, 1982
Bechtel Job No. 9645 MPB-82/0297

If you have any questions, please contact us.

Very truly yours,

R. s. rﬁckof{c’

Project Engineer

DEF/jgt

Enclosures: Calculation Cll-1, Response spectra envelopes
Applicable Systems: Cll

cc: J. P, McGaughy, Jr., w/l

L. F. Dale, 2w/2

T. H. Cloninger, w/l
T. E. Reaves, w/l

C. K. McCoy, w/1

J. N. Ward, w/o

M. D. Archdeacon, w/o
L. E. Ruhland, w/o

C. D. Wood, w/l

J. F. Hudson, w/l

D. E. Stewart, w/l
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@ CALCULATION COVER SHEET =~ CAXC: NO.cil-l
GRAND GULF NUCLEAR STATION UNITSNO. 1and2 MO OF SwEETS 17
JOB NO. 9645 DISCIPLINE CONTRO] SYSTEMS
TITLE

MISSISSIPPI POWER & LIGHT COMPANY
GRAND GULF NUCLEAR STATION UNITS 1 & 2

SUBJECT

RCI Tubing Run (1Cl11-SV-FO009)

STATEMENT OF PROBLEM

To determine the G (acceleration) forces on the solenoid
valve 1Cl1-SV-F009

| SAR CHANGE
SAR CHECKED SAR CHANGE REQD [ ] NOTICE INITIATED

SOURCES OF DATA

ASME section III,subsection NA
Marks Standard Handbook of Mechanical Engineers, 8th Edition
Telecon dated 4/30/82 from D.Bost to D.Forney

SOURCES OF FORMULAE & REFERENCES :
Approved for submittal to MPEL

Chief CS Engmcer ” 5@7’”{1Q

Ay e 571
Manager of Engineering — 41404

»

Computer Program Used: ME10l
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No | DATE DESCRIPTION calc. BY \/ | **CHECKED BY | DATE | APPROVED BY | DATE
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CALCULATION SHEET
caccno _Cl1-1  mevwno O

DATE a%énﬂi_cucuc 22’1__23&_ oatre S/ 20/82

'& Light Com
PROJECT Grand G r Stafion Unit :I & 2 JOB NO 9645

SUBJECT JECZAT_UEMJG [/C'/I 51/f00<7) smeeTno 1

Areose

IO DETERMINE THE “G* (RCCELERATION) FORCES ON
SOLENOID VALVE IC11-SV-FOOQ USING EECHTEL COMPUTER
PROGRAM ME -107.

weur DATA

LISTED BELOW 1S ALL THE INFORMATION THAT MUST
BE PROVIDED 70 THE COMPUTER wiTH THE SOURCE LISTED
BESI1DE 1T

1) TUBE OD. - TAKEN FROM ISOMETRIC SKETCH PROVIDED 8Y
D Bosr

E)TUBE WALL THICKNESS-USED THICKNESS OF STANDARD {ECHTEL
COPPER TUBE oF THAT O.D.

3)TUBE WEIGHT -DETERMINED 8y CALCULATIMG VOLUMNE OF TUBE
AND MULTIPLING &Y DENSITY OF COPPER.

4)ALLOWRABLE HOT § COLD STRESS VALUES FOR COPPER - TAKEN
FROM TARBLE I-84 mw APPENDix I oF ASMHE Secrion
ZIIT SUBSECTION NFA BASED ON ANNEARLED COPPER
TuBE AT 100°F cocD AND 150°F HOoT

E)HODULUS OF ELASTICITY - TAKEN FROM TABLE I-6.0 IN RAPPENDIY
I oF FASME secrion I suBsecrion NA BASED on SL00%

©)PRESSURE, DESIGN) PRESSURE f PEAK PRESSURE -USED HIGHEST SHOWA
on SFD-1067 SHEET 3 REVISION 4

N THERMAL EXPANSION FACTOR ~CALCIULATED FROM THE FORMULA
/m/i*a/“‘a— fb/%)‘ nuu TRBLE 1O oN PG 4-7 OF
MARKS' SrenDRRD HAVDBOOK OF MECHENICAL ENGINEER
E™ eorion.

8)TUBING RUN LRYOUT - TRKEN FROM ISOMETRIC SKETCH FROVIDED
8y D BosT

Q)leiGHTS OF VALVES § FITTING - ALe ARE ASSUMED BASED ON
COMVERSATIONS BETWEEN D Foruvey AvD DBosT
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PROJECT rind_u Ng‘{::rttég?gncl}n tn 5 2 JOB NO 9645

suasecr AL/ ,EBLUG__([CII_-SV-FDOQ) SHEETNO ___ &

OrvER InPuT DATAH

ONE ASSUMPTION MADE (wAS THAT THE SOLENOID
VALVE WARS RESTRAIMNED IN Two DIRECTIONS. THIS
ASSUMPTION WAS BASED ON COMVERSATIONS wiTH D .BasT,
oF NPE.HE EXPLAINED THAT THE SOLENOID 1S ATTACHED
7O TWwWO CONDULETS, ONE VERTICALLY RAND OMNE HORI-
ZONTALLY ,WHICH RARE RIGIDLY SUPPORTED AND THEREFORE
WouLD RCT AS A 7TwO DIRECTIONAL SUPPORT.

ATTACHMENT 1 1S A COPY OF THE ISOMETRIC
SKETCH PrRoviDED B8y D.Bosr.

ResuTs
THE RESULTS SHOW ZERO ACCELERATION ON THE
VALVE. THIS MERKS THAT VALVE MOVES wWITH THE
SUPPORT STEEL WHICH 1S ASSUMED TO BE RIGIDLY
RTTACHED TO THE FLOOR STEEL , WHICH MOVES wITH THE
FLOOR. THEREFORE THE VALVE wiLL ONLY SEE THE
RACCELERATIONS THRAT THE FLOOR (willL SEE.
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QUALIFICATION OF THE CRp SOLENOID VALVE (MPL NO. Cl1-F009)

The valve name plate data identified the Grand Gulf Unit 1 CRD
Solenoid Valve as an Automatic Switch Company (ASCO) Model 8323A22
dual solenoid valve {See attached Communication Record daled 3/31,/82
between D. Bost and C. Nakayama). The ASCO Model 8323A22 was tested
as part of the 2Z2immer/La alle seismic requalification program
conducted by NUTECH. The tests included resonance searchs from 1

to 100 Hz, biaxial random vibration seismic simulation, and fragility.
The specimen functioned satisfactorily throughout testing. Peak

loads were 8.6g horizontal and 8.lg vertical during seismic simulation
and 12g during fragility testing with a 50 Hz sine wave input.

The test fixture simulated the mounting conditions of the Zimmer and
La Salle installations.

The test excewds the requirements for Grand Gulf Unit 1.
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ATTACHMENT NO. 4

Conductivity Cell
(E12-NO25A, B)




GRAND GULF
NUCLEAR STATION
UNIT1

SEISMIC AND HYDRODYNAMIC LOADS

REQUALIFICATION CERTIFICATION

JOB NO. MPL-06

EQUIPMENT NAME: Conductivity Cell SPEC. NO: 163C1544P012
EQUIPMENT NO: E12-NO25A, B

LOCATION: Auxiliary Building, 93'-0"

EQUIPMENT CLASSIFICATION: Oactive ~ [Brassive

SEISMIC QUALIFICATION REPORT REFERENCE:

THE ABOVE SEISMIC QUALIFICATION REPORT(S) HAVE BEEN REEVALUATED AND
REQUALIFIED WHERE NECESSARY TO SHOW THAT THE ABOVE-MENTIONED COMPONENT
IS CAPABLE OF PERFORMING ITS INTENDED SAFETY FUNCTION UNDER ALL THE
APPLICABLE LOADING COMBINATIONS INCLUDING THE POOL DYMANIC LOADS.

PREPARED: é é 4:‘/%,&
/R.P,_Morton

APPROVED: / E7lzbac/t,n -
. rocato’

DATE: /*2;’/ Y2

>




GRAND GULF NUCLEAR STATION UNIT 1

QUALIFICATION SUMMARY

Equipment Name _ Conductivity Cell

Equipment No. F12-N025A, B

Qualification Documentation (Enclosed with this report.)

A. Qualification Summary of Equipment (SQRT form), including
required response spectra with TRS plotted on RRS graph as
appropriate.

The conductivity cell assembly is qualified for combinations
of dead weight, internal pressure, thermal expansion and
seismic loads for ASME Code class 2 service levels A through
D.

Reference Documents

Reference Document Revision or Title/Subject
Number Identification Date

1 Spec. 9645-M-2200 Rev. 13 Design Specification
8 for Nuclear Fiping

System for Mississip
Power & Light Compan
Grand Gulf Nuclear
Station, Units 1 and
2, Grand Gulf,
Mississippi

C. Additional Supporting Documents

Document Revision or Title/Subject
Identification Date

NUTECH File Number Rev. 1 Seismic Qualification
32.1206.0200 Analysis for the

Conductivity Cell (1"
Valve Connected to the
RHR Line)

See Attached




QUALIFICATION SUMAARY (CONTINUED)

EQUIPMENT NO. _E12-NQ2SA R

Functional Reguirements

The conductivity cell must maintain its pressure retaining
capability during and after a seismic event. Operability
is not required.

Demonstration Capobility

Calculations demonstrate that the attachment nippl? is ca?ab}e
of withstanding a seismic event of greater than 6g's multiplied

by a calculated DLF.

Rationale for Qualification Certification

(Include Decision analysis with comparison to a. ceptance criteria,
approach for demonstrating operability, and consideration of
high-fregquency response.)

The most critical component affecting the pressure integrity
cf the conductivity cell is the 1" attachment nipple. Nipple
stress was determined for combinacions of dead weight, internal
pressure, thermal expansion and seismic loads for ASME code
class 2 service levels A through D. In no case were the cal-
culated stresses greater than 60 percent of the allowable
stresses. )




15 Plant N2me: Grand Gulf Nuclear Station Unit I

Qualification Surrmary of Equipment

~ Tyoe:
1. Utility: mississiopi Power and Light Co. PWR
2. NSS$S:°c.E. 3. A/L: Bechtel Power Corp. BWR 6, Mark IIZ
11. Component Name Conductivity Cell
1. Scope: [X] NSSS [ ]so0p
2. VMode) Number: Gv1-2-N/910-.1T-1HN . Quantity: 2
3. Vendor: Balsbauch (Division of Foxboro Corp.)
4. If the component is 2 cadinet or panel, nime ané model Ko. of the
devices included: N/A g
' o 1" Valve with 1" NPT Nipple
5. Physical Description 2. Appearance § 1" NPS Attached Pipe
b. Dimensions 10" Maximum with nipple and 1" NPS pipe
c. NWeight Valve. (10 lbs.) + pipe & Nipple = 12 lbs.
6. Location: Building: Auxiliary Building
Elevation: 93'-0" .
7. Field Mounting Conditions [ ] Bolt (No.___, Size )
: [ ] Weld (Length )
(x) 1 NPT nipple = :
B. a. System in which located: Residual Heat Removal
Monitor water guality Quring a line
b. Functional Description: £lush prior to activating system
c. 1s the cquipment required for [ ] Hot Standdy [ ] Cold Shutdowr
[ Both [ ] Neither
9. Pertinent Reference Design Specifications: G.E. Purchase

.

Part Drawing 163C1544P012

Prepared by: /VMM,,@/:_ 4/29/82

12/€8
Verified by: 4}&4«- 7%-'_-4/24/1_2




Equipment Available for Inspection in the Plant: [x] Yes T

— - S .- .- -

[ ] Test [] Analysis [ ] Combination of Test

and Analysis

44
e —— -

(ND--T111C and Date)&}" valve Connected to the RHR Line) 4/16/82

Y. W

1.

6.

- e .- -

NUTECH File: 32.1206.0200

Loads considered: a. [x] Seismic only
b. [ ) Hydrodynamic only
c. [ ] Comdination of (a) and (b)
Method of Comining RRS: [ ] Absclute SQm [ JSRSS [X] N/A

Required Response Spectra (attach the graphs): w/»

Darping Corresponding to RRS: OBE SSE 74

Required Acceleration in Each Direction: [ ] ZPA  [x] Other per Bechtel
(Specity) Spec.

0BE S/S= .. B T B 52 P . MR
- R e 7., Wl L oomaenna 7. GIGAu | i .

were fatigue effects or other vidbration loads considered?

[ JvYes [X]No

1f yes, describe loads considered and how they were treated in overall
qualification program:

*NOTE: 1f more than one report complete ftems IV thru Vil for each report. -

12/80



€.

10.
11.

12.

Qualification by Test, then Complete*: N/A

——— -

_ [ ).rendem
[ ] Single Frequency [ ] Multi-Frequency: [ * sine beat
. = (]
[ ] Single Axis [ ] Multi-Axis e Rl I
No. of Qualification Tests: OBE__- SSE Other
""""""""" 1specity) "

Fregquency ﬁange:

- —— - — - S —— — - ————— -

Method of Determining Natural Frequencies

[ ] Lab Test o[ ] In-Situ Test [ ] Analysis
TRS enveloping RRS using Multi-Frequency Test [ ] Yes (Aztach TRS & RRS graphs
{ 1N
Input g-level Test: OBE §/5 = 2L F/8 . & L
SSE S/S = F/B = V=

Laboratery Mounting:

1. [ )Bolt (No. Sizg______) ( j weld (Length . ) []

Functional operability verified: [ ] Yes [ Juo [ ] Not Applicadle

Test Results inc1ud169 moagifications made:

*Note: If qualification by 2 combination of test and analysis 21so complete

Item VII.

12/80



Vil. If Qualification by Analysis, then cumplete:

1. Method of Analysis:
L ] Static Analysis [x] Equivalent Statfc Analysis
[ ] Oynamic Analysis: [ ] Tire-History [ ] Response Spectrum

2. Natural Frequencies in Each Direction (Side/Sice, Front/Back, Vertical):

S/S . 182, F/B = 182, Vo=

R Y R

3. PModel Type: [x) 3D {2 []10

[ ] Finite Elerent [X] Beam [ ] Closed Form Solution
4. [ ) Corputer Codes: PISTAR

[%] Hand Calculations

5. Method of Cosdining Dynamic Responses: [ ) Absolute Sum [ ] srSS
| (X Other: cpss moments in three

, directions (absolute sum
6 y . in each direction)
« Derping: QB 15 SSI__15  Basis for the damping used: Reg. Guige 1.61

...... --- -

7. Support Consicerations in the model: Valve cantilevered at nipple.

B. Critica) Structura) Elesents:

Governing Load
or Response Seismic Total Stress ASME

A. 195331!155&19?. Location Combination Stress Stress Allowazle ggg:s 2
' Bending Valve Seismic + 8.5ksi- 10.8ksi 21.1ksi (level B)
+ Axial Nipple DL + Int. 17.0ksi 19.3ksi 31.9ksi (level C)
Pressure +
Thermal ;
. . Maximum Allowadble Deflection
B. Max. Cri;\cal to Assure Function2 Opera-
-ggﬂfg!:on Location bility

12/80



nutech

San Jose, California

Project . Grand Gulf Nuclear Station File No.22, 1206, 0200

Owner Mississippi Power and Ligrt Co.

Client Mississippi Power and Light Cc

SEISMIC QUALIFICATION ANALYSIS

FOR THE CONDUCTIVITY CELL

(1" VALVE CONNECT TO

THE RER LINE)

*Addendum added for calculations of shear stress in nipple threads.

Revision O ! e ' ! Page __ 1
Precared By/Date  |/7/“ "'J//";_‘L'l‘_*ﬂm ’

of 13




Project .

nutech

San Jese, California

Grand Gulf Nuclear Station

File No.22.1206,0200

Owner Mississippi Power and Light Co.

Chient _ Mississippi Power and Light Co.

Contents
Page
) Purpose 3
4 o Conductivity Cell Environment 3
I1I. Method of Analysis ‘. 3
VI. Dimensions and Properties 4
V. Calculation of the Section Modulus and 5
the Cross-Sectional Area of the Nipple
VI. Stress Calculation Due to Dead Weight 7
VII. Stress Calculation Due to Thermal 7
Expansion
VIII. Stress Calculation Due to Internal g
Pressure
S 5 Streses Calculation Due to Seismic Loads 8
X. Stress Summary and Code Evaluation 11
XI. Conclusion 12
Rev.l
Refecrences 13
Revision (@] \ I
. - tr ] 4 1e- B/ - 20- 82 Page 2
P :""f"d By/ Oate_ o / 1=l& 4 L of 13




nutech

San Jose, California

Project _Orand Gulf Nuclear Station File No._312_ 1206 _020¢

Owner __ Mississippi Power and Light Co.

Chent _ Mississippi Power and Light Co. .

I. Purpose
Evaluate (based on seismic category 1, and ASME Class 2
equipment) the pressure integrity of the conductivity
cell when subjected to combined cperating and seismic
loading.

) & o Conductivity Cell Environment

Design Condition (Reference 1)

Temperature = 350° F
Pressure = 500 psi

Operating Condition (Reference 1)

'.Temperature = 250° F
Pressure = 310 psi

Seiemic Loads (Reference 2)

Peak excitation acceleration = 6g
II1. Method of Analysis

The most critical component affecting the pressure
integrity of the conductivity cell is the 1" nipple.
(Which connects the 1" valve to the RHR line.) The
stress in the 1" nipple is estimated according to
dead weight, thermal expansion, 2nd seismic loads.

Revision [o) | Page 3
Precared By/Date [+ //:—‘c-flld///l'{"‘t of 13
el O Wb Lie W AT 3oite_. . add Sinnlns




iutech

San Jose, Califorma

Bronch _!’.r.x.-;f,‘ Gulf Nuclear Station File N0.32. 12060200
Onrat Mississippt Power and Light Co
Ciient __Mississippi Power and Light Co
The seismic response is calculated with th& conservative
assumption that the excitation is the harmonic force
with a frequency to which the conductivity cell responds
most critically.
IV. Dimensions and Properties " c::>,f\\
—+— RHR Line
Al J>krii.;
q I ;
| |
| |
I [_J puvTs
Properties: L_ il g i )as
Nipple:
Size = 1" N.P.T. schedule 80 (3)
0.D. = 1.315" (4)
I.D. = .957" (4’
Wall Thickness = .179" (4)
Height of Thread = .06957" (5)
Engagement Length = .66" (5)
Material = 316 SS (6)
Damping = £ = 1% (small pipe) (8)
S. = 18.7 kei (8100 °F) (7)
s§ = 17.7 ksi_ (@350 °F) i
Sy = 1,25*18.7 + ,25%*17.7 = 27.8 ksi
Revision o | | Page 4
Prepared By/Date | /fz-/l-za’j//‘_""’ L ‘ I - —1?




nutech

San Jose, California

roect Grand Gulf Nuclear Station File No.32,1206, 0209
Owner __M1isSISSipp! Power and Light Co
Crent —Missiesippi Power and Light Co. J
Valve:
Material = Stainless Steel ASTM A351
CF - 8M
CF - 3M (3)
Weight = 10 pounds T (6)
Assumption
© The 6.75" pipe is made of the same material
that the l" nipple is made of (316 SS)
Weight of the 6.75" pipe = 6.75 * 2.172 = 1.22 1b
o The weight of the nut and the assembly at
the end of the 1" pipe is conservatively |Rev. 1l
estimated to be 2.5 lbs.
V. Calculation of the section modulus and the cross-sectional
area of the nipple.
Assume the weakest point is the bottom of the thread.
2, =1 Rev. 1
ik
. 1 |
Revision o) l Page 5

Sre.ared By/Date )"/ﬁ:-:;-n (5//6-2‘-1‘ ‘
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nutech

San Jose, California

(;.'.HNJ(}U“ Nuclear Station File No._22,1206 Q200

Owner ___Mississippi Power and Light Co

L"'»;,C’.t

Chient __ Mississippi Power and Light Co

Where
" 4 _ .4
1= x [ (op_; )" = ID }

64

1 4 4

= x [ (1.315 - 2* .06957)" =,957 ]
64 ‘e

= .05267 in®

and

' C = OD/2 - Thread Height
1.315/2 - .06957

. 5879 in

Substituting the values for I and C into equation (1), N
the section modul :s of the nipple can be calculated

.05267/.5879 Rev. 1

N
I

0896 in°

X [ (oomin)2 - 1p?

4

2

x (1.315 - 2% .06957)2 - .957
T

2

«367 in

Revision O |

Prepared By/Date 7 /4-14-02 igd"//‘l-lf-fl ' -
- iy Ay o

Page 6




nutech

o ' San Jose, California

proect  Crand Gulf Nuclear Station File No.32,1206,0200

Ownat Mississippi Power and Light Co.

Ciient Mississippi Power and Light Co.

VI. Stress Calculation Due to Dead Weight

The whole assembly is mounted vertically.
Let the mass center of the valve be d = 6"
off-center. (conservative estimation reached

by scaling from reference 1)

“DW

2

i

N I =
<3 oy
. *
n

—

e

Rev, 1

"410 * 6) * 1.725
.0896

i

1,155 psi

VII. Stress Calculation Due to Thermal Expansion

Since one side of the 1" pipe is connected to a flexible

wire, then the entire assembly can grow without any

Revision O )

Page 7

Pre.2red By/Date WTo SO 1452 J/A-:f-ﬂ
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Project

nutech

San Jose, California
Grand Gulf Nuclear Station

Qwner _

Mississippi Power and Light Co

Chent

Mississippi Power and Light Co

restriction. Consequently, the stress due to thermal

expansion is zero,

VIII. Stress Calculation Due to Internal

IX.

Q
o)
[
N o
(ad ia!

= 500 (.957/2)
2(.179 - .06957)

1093 psi

Pressure

Rev, 1

Stress Calculation Due to Seismic Loads

A simple finite elemeunt model of the entire assembly is

set up (for details see Appendix A). Natural frequencies
for the entire assembly are then obtained.

First natural frequency = WN = 182.

Hz Rev, 1

The dynamic magnification factor can ncw be calculated

from the following equation (9)

DLF = 1

E .
v [1 (%N_) ] +[25(%N)]

2 (harmonic excitation,
Conservative)

Revision

(o} \

Fregared
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nutech

San Jose, Califormia

p'::(:t _ii.’__ﬁ’n.“lu;’i \U.ik‘dl S:d‘”"n F”e No a3 19 OO
Mississippi Power and Light Co

Owner

Client Mississippt Power and Light Co

using

WN *.182. Hz

W = 33 Hz (highest freguency content of an

earthcuake)

One can calculate the DLF to be

. 1
DLF =
49 2 23
fly - 233215 2r01335 ) 2
182 182
= 1.03 (The assembly responds almost statically

to earthguakes) Rev. 1

Responds acceleration = 6*1.03 = 6.2 g

A. BEending moment due to horizontal excitation: The bending moment

at the base of the 1" nipple due to horizontal excitation can be
calculated by multiplying the inertia forces (F = ma) by the

appropriate moment arms.

My = 10* 6.2 * (3.25 - ,66) + 1.226.2%*(6.75/2 + 3.25 - .66)

+ 2.5 * 6.2 * (6.75 + 3.25 - .66)

= 350 in-1lb (acting in two directions)

Revision (o) |

Page p)
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_(;r‘.md Gulf Nuclear Station

nutech

San Jose, California

Project -_L File No.32.1206.0200
Owner ___ Mississippi Power and Light Co.
Crhent _ Mississippi Power and Light Co
X. Stress Summary and Code Evaluation
The following is a summary of the stress calculated for the
conductivity cell.
Event Stress (psi)
Dead Weight 1,158
Thermal Expansion 0
Internal Pressure 1,093
Seismic (SSE) 17,019
Seismic (OBE) 8,510
The following is the code evaluation table:
Rev, 1
Service Code Requirement Calculated Allowable Pass/fail
Level (equation) Stress Stress ;
(psi) (psi)
A L 1.SA 0 27,800 pass
A %p +°Dw < 1.sH 2,248 17,700 pass
(8)
B GP+ODW+OOBE N 1.25H 10,7583 21,240 pass
(9)
> Ot out%ssE € 1.854 19,267 31,860 pass
(9)
D CP+°DW*°SSE$ 2.4SH 19,267 42,480 pass
(9)
TEST 1.250P+ Tow & 1.SH 2,521 17,700 pass
Revision \
— Page 1)
Prepared By/Date &(A—lf"" 1 of 13
Crecked By/Date //4} 7/27224 ]




nutech

San Jose, Califormia

—_— File No.32. 1206, 020
Owner __ Mississippi Power and Light Co

Clent _ Mississippi Power and Light Co.

¥I. Conclusion

|
Since all the calculated stresses (for all service levels) are

below allowable stress limits, it is then concluded that the
1" nipple (which is the weakest point) and consequently the Rev, 1
entire assembly for the conductivity cell, will meet the

requirements of the ASME Boiler and Pressure Vessel Code,

1380 Edition,

This qualifies the conductivity cell to be Safe to operate in

the environments explained in Section II of this report.

Revision | P
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Froject

nuiech

San Jose, California

Grand Gulf Nuclear Station File No.32.1206.0200

Owner __Mississippi Power and Light Co

Mississippi Power and Light Co

Chent
References

l. General Electric DWG 163C1544 SH No.2, "Purchased Part Conductivity
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nutech

San Jose, Califorma

Project . Grand Gulf Nuclear Station File No._32.1206.0200

Buifies Mississippi Power and Light Co

Clent _ Mississippi Power and Light Co

APPENDIX A

Simple Finite Element Model of the Entire Assemble of the Con-

ductivity Cell:

PISTAR computer program is used to build a finite element model

-—F—— node 400

3.375"

1" SCH 80 /r + node 300
Stainl
SRR Stesl — 1
e 0
ok R Y node 200

ey 3.8"

- —Y _ node 100

he £ ing:
for the following 2.8 ltﬂ' Rev. 1

Natural freguenclies are calculated from a PISTAR model extraction
run (Run ID = BOF32AC). The next two pages are copies of inputs

and outputs extracted from the referenced PISTAR model computer

run.
Rev. 1
Revision o | P
/ - age -
Prepared By/Date l"'/‘x""ﬁ &//J.od-fl f .b;l_
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PISTAR INPUT PRUCESSUR (PASS 1) -= VERSION 1.%¢2 == 04727782 1556440, PAGE 2

INPUT DATA ECHO PRINT
11 21 31 41 51 61 71 81

: : : : : : 1 ' t
1 TITLE CONOUCTIVITY CELL
2 10 CLIENT=GRAND GULF NUCLEAR STATION
3 10 PROJECT NAME=EQUIPMENT QUALIFICATION
4 10 PROJECT NUMBER=MPL-0607
5 10 PREPARED BY=B, FATEM]
6 10 CHECKED BY=
7 GEOMETRY CONDUCTIVITY CELL
8 START 100
9 CLASS 2 :
10 PIPE 100 200 0.0 26 0.0 1 1
11 PIPE 200 300 0.0 3375 0.0 1 1
12 PIPE 300 400 0.0 3375 0.0 1 1
13 ADD wEIGHT200 10.0 10.0 10.0
14 ADD wWE IGHT&OC 250 2450 250 .
15 PROPERTY 1 ' 1.00SCHB0 WATER
16 MATERIAL 1 STAINLESS |
17 ANCHUR 100 ' Rev. 1
18 END GEOM
19 LOADING DwyM0De EXT,
20 CASE Dw
21 DEAD LOAD
22 PRINT YES
23 CASE MX
24 FREQUENCY 10 1000,
25 END LOADS

: : : : : : ! t :

11 21 31 41 51 61 71 81
Revision I

Prepared by/date ¢$€Z4—23-8L

Checked by/date 5424272;/12,

197114
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0.00.0...00‘.00..0‘.‘.0‘0.0‘0‘..0000.0“OO.....000000‘0‘.0.0“0.0“.0..‘.O.‘O.‘.‘..‘..00....“...‘..

¢ Q4121782 N=U=T=E=C=H / P=[=5=T=A=R PAGE 18 »
’ FREQUENCTIES AND PERITIODS .
. -= YERSION 1.5.2 == ¢
O0000000..0000000000000000‘0'00000000000‘00‘0.000000000.0‘0000000000000.00‘0000‘0.000000000000‘00000

LOADING CONDITION MX .

¢ EIGENVALUE PROBLEM
oooooooooooooooooooooooooooo.ooooooooooooooooooooooooooooooooooooooooooooooooooooooffooooooooooooooo

MODE CIRCULAR
NUMBER FREQUENCY FREQUENCY PERIOD
{RAD/SEC) (CYCLES/SEC) (5EC)
1 «1142E+04 J1817€+03  .5503E=-02
e Rev, 1
2 «l1142E+04 .1817E+0) «5503E-02
3 c4B4TESUS «7T714E+03 «1296E=02
4 CAB4TE+O4 «7714E+03 «1296E-02
Revision !
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nutech

San Jose, California

.

Project _Grand Gulf Nuclear Station

Owner __Mississippl Power and Licht Co.

File No.22.1206.020

Cient _Mississippi Power and Light Co.

Addendum to
Seismic Qualification Analysis for the
Conductivity Cell Rev. 1 April 1982

Shear Stress Calculation:

ressure load;
F = PA
Where A =¥e? = 0.719 in.?

and F = 500 | g

Therefore F = 500 x 0.719 = 359.5 1bs.

Seismic load;

F=ma
Where m = ¥ = mass lE:EESE
g in
- : in
and a 6 ¢ acceleration .2

Therefore, F = 12:5 x §g x 1.03 = 77.25 1lbs.

oL =

Press. load + Seismic load

Frp

Fo 359.5 + 77.25 = 436.75 1lbs.

R?\"Sloﬂ
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nutech

San Jose, California

Project _Grand Gulf Nuclear Station File No.32.1206.020
Owner __Mississippi Power and Light Co.

Ciient __Mississippi FPower and Light Co.

& . "
Min. Root Diameter = 1.17

Pitch = 0.08€96 in
in?
one thread ring

A=qq 1.17 x 0.08696 = 0.3196

no. of threads engaged = 6 ASME Code
2

Ap = 6 x 0.3196 = 1.92 in
= Ft _ 436.76 _ :
V] 227.5 psi

9,660 psi (allowable))) 227.5 psi
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Valve No.

P44-F116
P44-F117
P44-F118
P44-F119
P44-F120
P44-F121
P44-F122
P44-F123
G41-F019
G41-F045

AE317

ATTACHMENT NO. 5

Air Operated Butterfly Valwe:

Valve Acceleration Data

Valve

(M-257.0/258.0)

—_O O OO0 O0OC mm

.6380
.6380
.1070
.0320
L0410
.0580
L4485
.0920
. 7380
. 3240

Actuator

Acceleration (g's)

OO0 OOCOC = m

L4440
.6680
.2510
.0370
.0390
.0530
.4899
.0920
. 8040
L4640



Question

Response

Question

Response

AE318

a:

al

ATTACHMENT NO. 6

Safety Relief Valve
(M-141.1)

Nozzle loads not addressed.

Subsections NC/ND 3590 of ASME Section III, 1974 Edition
including addenda through Winter 1975, which governs the
design and procurement of these valves, does not require
evaluation of nozzle ioads for Class 2 and Class 3
valves.

Need verification that the 6.0g loads used in testing
will not be e¥iceded.

The actual accelerations for the SRV's in question are as
follows:

E12F055A 2.014g (SSE)
E12F0558 1.281g (SSE)
E75F026A 2.933g (SSE)
E75F026B 5.025g (SSE)



