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Contrel Valve Assemblies per FQP-11AB

Alvin W. Yogtle Nuclear Power Plant, Units 1 & 2
Georgia Power Company
Bechtel Power Corp. Purchase Order No.: PAV-206, PAV 2-34
Design Specification No.: XSACO3, Rev. 9, App. EA, Rev. 3, & App. QG, Rev. 0
Seismic Category/Class: Seismic Category I, Nuclear Class 3
Fisher Representative Order No.: 22B-X5AC03-M1P & 22B-X5AC03-N2P
Qualification Group: V
Environmental Designator: VIII-R-C83
Order Items: 155, 156, 165, 166
Serial Numbers: 8342938-41
Tag Numbers: 1 & 2-HV-12596 & 97
Bechtel Data Sheets: CX5DL-187 & 188

This is to certify that, to the best of my knowledge and belief, the quali-
fication information listed in the Table of Contents (Page 3) or refer-
enced in the following qualification summary is complete and accurate. The
information meets the requirements and intent of the above design specifica-
tion, as interpreted by the applicable Fisher Qualification Plan, FQB-11AB.

r /,
o 1
Jon Whitesell
Qualification Analyst

1 certify that I accept responsibility for the adequacy of this document,
which was prepared by others, to the same degree that I would 1f I had pre-
pared 1t, and that 1 am a duly Registered Professional Engineer under the
laws of the State of lowa.

ohp g. No:
RegYstered Professional Engineer

Date: |~ 1l - PS5

Cer ed and Approved by:

ury, Hamaper
Eng‘neewing Quali ation & Analysis

N28B-11/ 2



/

su10FisherControlse1- 1 008 600 QUL IFICATION REPOR!

Alvin ¥. Vogtle Nuclear Plant

- FISHER’ Georgia Power

Bechtel Power Corporation

FQP-11AB-5
Revision A
January 16, 198!

Page 3

M

©Fisher Controls

A ——————— e e e e M I

. TABLE OF CONTENTS

PAGE
Title/Change Page....eovsrvnssvsssnsannnnces susssansssssaasssanane 3
Certi ficate of Compliance......... AR RS AR SR ssesasosases B
Table of ContentsS...oeveersvensananane SRR T P 3
List of Attachments....c.coevnunannns T T I T LI -
1.0 Purpose and SCOpP€....covsvsvnns R sEss s niens PERPR: P e 5
2.0 Valve Assembly Description....ceeeeees pebBBINFASS SO CEASELBERAS « 9
3.0 RequirementsS.....coeosessccscvssssscsnse ., —— SR eA TR s 9

" 4.0 Results....... TR R R R A 6
Pl - 5.0 Maintenance and Qualified Life........ PR S . g

6.0 Statement of Qualification...... e seePeetaneOnD 11

N2B-11/ 3



§510- FisherGoAtrol - 1 004 ¢youen GUALIFICATION REPORT FOP-11AB-5
Revision A
Alvin W. Vogtle Nuclear Plant January 16, 198
HER’ Georgia Power
{ LF'S Bechtel Power Corporation Page 4
©Fisher Controis
s
LIST OF ATTACHMENTS
1. Resonant Frequency Test Report - Fisher Lab Problem 1667, Report 188A

. ES 117, Rev. F Seismic Analysis and Seismic Certification dated 2-6-84

Pressure Retaining Parts Stress Calculation: NA-134, Rev. A

- w ~N
.

. Static Side load Test of the Vogtle Item 165 - 10" 9280 Butterfly Valve
with Bettis N521C-SR80-12 Actuator, Fisher Lab Problem 1662, Report 72

on
.

Certificates of Compliance and Related Documentation - Bettis Actuators
for Group V Valves

6. Arrhenius Rate Equation Calculation

Note: Report FQP-11A, a separate related volume entitled "Voatle Environmental
Qualification Report for Type 9200 Butterfly Control Valve Assembly” has
been previously furnished under separate cover.

N2B-11/ 4
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1.0 PURPOSE AND SCOPE

1.1 This Qualification Summary s submitted to verify qualification
of the following Nuclear Code Class 3 active control valve assemblies
for Seismic Category I service. Information presented and reference«
in this report is in accordance with the specification listed
above, as interpreted by Fisher Qualification Plan: FQP-11AB.

1.2 The valves covered by this report are designated active valves,
Nuclear Safety Class 2, Nuclear Code Class 3, and Seismic Category !
(Bechtel Project Class 313). The valves are located outside
containment.

2.0 VALVE ASSEMBLY DESCRIPTION

The v.1ves shown to be qualified by this report are 10" ANSI Class
150, Type 9280, butterfly valve assemblies. Actuators are Bettis
N521C-SR80-12 pneumatic actuators. Specific production valves covered
by this report are as follows:

( Item  Unit 1 Unit 1 Iten  Unit 2 Unit 2
No. Serial No. Tag No. NO. Serial No. Tag No.

155 8342938 1-HV-12596 165 8342940 2-HV-12596
156 8342939 1-HV-12597 166 8342941 2-HV-12597

3.0 REQUIREMENTS

The requirements for Group V valves are as follows:

3.1 Rigid Valve Requirement -- The lowest resonant freauency of these
valves must be shown to be greater than or equal to 33 Hz (see

3.2 Structural Integrity Requirements -- It must he shown that extended
structure stress levels meet the acceptance criteria of Fisher
Engineering Standard ES 117, Rev. F (Attachment 3, FQP-11AB ),
when the assemblies are loaded with a 4.5 g triaxial load (see
FQP-11AB Paragraphs 2.2 and 3.3.1; also see Paragraph 3.5 for
pressure-retaining part stress calculation procedure, per SAG 1034),

3.3 Environmental Requirements -- It must be shown that the environ-
mental conditions in Appendices EA-15, EA-65, and EA-67 of Bechtel

N2B-11/ 5
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Speci ficaton XSAC03, Rev. 9 for Environmenta)l Desfgnator VIII-R-
C83, can be met by the subject valves without affecting the pressure
retaining integrity of the valve assemblies or interfering with

the safety-related function (see FQP-11AB, Para. 6.3).

3.4 Operability Requirements -- Capability of the subject “active"
valves to perform the designated safety-related function must be
shown in keeping with the FQP-11AB, Paragraph 5.0, requirements.
The safety-related function of these Settis actuator valve assemblies
fs to provide a "fail-closed" disc position upon ‘oss of afr
pressure to the cylinder.

4.0 RESULTS

The ahility of the subject valves to satisfy the requirements listed
in Section 3 above is demonstrated in the following manner:

4.1 The lowest resonant frequency of the' valve extended structure
(actuator and mounting bracket) has been determined by impulsive
) excitation test and by analysis. The testing was done in the
(;. Fisher Lahoratory as reported in Lab Problem 1667, Report 188A.
The correlation analysis for the corresponding extended structure
was done (2-6-84) according to Fisher Engineering Standard, ES
117, Rev. F (Attachment 3, FQP-11AB). ES 136, Rev. D is an algorithm
verification of ES 117, Rev. F and is included as Attachment 4,
FQP-11AB. The lowest resonant frequency for the extended sStructure
as determined by test is 81.5 Hz in the X axis, and the calculaled
lowest resonant frequency is B81.3 Hz in the X axis. These values
are within 0.3% (see Attachment 1).

The lowest calculated resonant frequency for the valve assembly

is 77.7 Hz in the X axis. Even with the correlation factor (0.3%)
taken into account, the lowest resonant of the the valve assembly
is well above 33Kz as required. The resonant fregquency test report
and ES 117, Rev. F analyses are included as Attachments 1 and 2 to
this final report.

4.2 The seismic analyses (done at 10.0 g) and certifications are
fncluded as Attachment 2 to this report. The analysis printou’s
provided are for a horizontal shaft orientation in a horizont
pipeline. This orientation ha: been determined to be the must
highly stressed orientation possible (by comparison of marimum
stresses for the other possible orientations). These anzlyses
verify that this valve assembly is qualified for any orientation,

N28-11/ 6
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with respect to seismic stresses, per Paragraph 4.1.1, Part 5 of
the X5AC03 Specification. Supplementary stress calculations for
pressure retaining valve parts are included as Attachment 3 to
this report (see FQP-11AB, Paragraph 3.5). A1l stress levels are
shown to be acceptable. Actuators are being qualified by Bettis
in accordance with Section 2.6 of FQP-11AB.

4.3 The maximum environmental requirements (per Attachment EA-15,
Rev. 3) for Normal/Abnormal conditions are as follows:

\
|
- e — A ———— ‘
\
Temperature: 104/30°F
Pressure: Atmospheric
Radiation: 1X10° Rads
Relative Humidity:. 60%
These levels are within the conditions considered during valve
design and can be met without exception. Valve design is in
accordance with Section 111 of the ASME Boiler and Pressure Vessel
Code and body pipeline connections mate with standard ANSI Class
150 flanges.

The DBA/Post-DBA temperature requirements illustrated on Figure 4
(EA-79) show a maximum temperature of 180°F for about 4 minutes,
which can easily Se met. The DBA/Post-DBA pressure requirements
f1lustrated on Figure 6A (EA-81) show a maximum pressure of 3.5
psig for 14 seconds, which can also easily be met. The DBA/
Post-DBA maximum radiation and relative humidity conditions are
1X103 rads and 100%, respectively. Both of these requirements
can be met without exception.

4.3.1 Similarity between the Vogtle production valves, covered
in this report, and the environmental test valve discussed
in FQP-11A, permits applying the elastomer test results to
the valves of this Vogtle group. Attachment A-3 of FQP-
11A discusses modifications and exceptions to the environmenta
test program that adapt it to the Vogtle project.

4.3.2 The elastomer T-ring disc seal in these Vogtle valves is
made of EPOM (ethylene propylene) material suitable for
the design temperature of 200°F. EPDM T-ring seals are
satisfactory without significagt loss of function for
radiation dosages up to 1 x 10° rads, but these seals
should be replaced, along with other elastomeric parts,
at intervals of four years or less.

N28-11/ 7
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4.4

4.5

4.6

N28-11/ 8

4.3.3

Margin
4.4.1

4.4.2

4.4.4

Copies

The shaft packing used in these production valves consists
of grafoil ribbon and filament rings. The packing is
suitable for the design pressures and temperatures involved
(100 psig, 200°F) and for the environmental conditions
specified for Environmental Designator VIII-R-CB83.

allowances are addressed as follows:

Temperature - The maximum Normal /Abnormal external envi-
ronmental temperature is 104°F, and the maximum internal
temperature fs 65°F. The valve internal design temperature
is 200°F so margin is 96°F.

The maximum DBA/Post-DBA temperature is 180°F so the margin
is at least 20°F, which exceeds the 15°F margin suggested
in 1EEE 323-1974.

Pressure -- The maximum Normal/Abnormal /DBA/Post-DBA external
environmental pressure is 3.5 psig, and the maximum internal
pressure (at shutoff) is 50 psig. These are well below

the valve internal design pressure of 100 psig, providing

a margin of at least 50 psi.

Frequency -- As shown in Paragraph 4.1 above, the margin
provided regarding resonant frequency is at least 44.7 Hz
above the required 33 Hz.

yibration -- The level of seismic loading included in the
static side load test was 10.0 g unfaxial (5.8 g triaxial
equivalent), furnishing a margin of 1.3 g sefsmic excitation
over the required 4.5 g triaxial.

of the Certificates of Compliance for the ASCO solenoids

and NAMCO 1imit switches are included in Attachment 5 of this

report

for reference.

Operability Results

4.6.1

Operability tests were performed before, during, and after
each application of side load force to evaluate performance
of the valve under similated seismic conditions, in accordance
with the requirements of test procedure FTP-23, Rev. D
(Attachment 11 to FQP-11AB).
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4.6.2

4.6.3

(b‘ 4.6.4

4.6.5
4.6.6

5.0 MAINTENANCE

Functional tests consisted of packing leakage tests, bi-
directional seat leakage tests, stroking time tests, and
verification of the safety-related function (fail-closed).
Complete procedures followed during the operability tests
are presented in Fisher Lab Problem 1662, Report 72 included
as Attachment 4 of this report.

The side load applied at the center-of-gravity of the
extended structure was the equivalent of a 10.0 g unfaxial
load (2915 1bs) applied in the weakest direction. This

1oad level corresponds to a 5.8 q triaxial load, which is
more than 1.0 g above the required 4.5 g triaxial; therefore,
the operability test qualifies the valve assembly for any
orientation.

Average close-to-open stroking time was 3.2 seconds, and
average open-to-close stroking time was 1.4 seconds. Al
closing times were under the required time of 5 seconds.

No packing leakage was noted during any of the functional
testing. Packing leakage tests were run at 180 psig.

Seat Leakage was not detected in either flow direction
during the functional tests. A 50 psig pressure drop was
maintained during the seat leakage testing.

The test unit showed no structural damage after the tests
and maintained the required "fail-safe" (fail-closed)
position without deviation.

AND QUALIFIED LIFE

5.1 Qualified Life of these Vogtle project valves is limited by the
elastomeric parts. To address this, Fisher has conducted an
activation energy testing program as reported in Attachment A-7
of Report FOP-11A. That data covers common elastomeric materiale,
including those used for O-rings, T-ring seals, packing components,
and gaskets for the valve-assemblies in this qualification group.
These elastomeric parts, gaskets, and packing components are all
identified as recommended spare parts on the valve-asssembly
Bill-of-Material Orawings for the Group V Valves (48A8927 and
48A8928).

N28-11/ 9
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6.0

5.2

5.4

5.5

The lowest activation energy for any of the elastomeric materials
was found to be 0.79 eV. Based on the results of a prior environ-
mental test program, it s recommended that al) elastomeric parts
be replaced on a regular four-year cycle. This would ensure the
valve a qualified 1ife of at least 5 years at 126°F (see the
calculation in Attachment A-B of Report FQP-11A). This ensures a
qualified 1ife of 4 years normal service at 126°F plus a one year
pest-DBE life. The conditions are less severe than this for the
Group V valve assemblies because the maximum Normal/Abnormal
temperature is 104°F, and the maximum internal temperature is
65°F, providing substantial margin.

The normal-service qualified 1ife for Fisher equipment can be
renewed for another period by replacement of all elastomeric
components listed in Paragraph 5.1 above, in accordance with the
procedures provided in Fisher instruction manuals. Successive
renewals of qualified 1ife can be attained in increments up to
the intended 1ife of the plant or to 41 years, whichever is less.

5.3.1 Each time the valve-assembly is disassembled, new packing
and gaskets should be used upon re-assemhly.

5.3.2 Replacement of the elastomeric parts fn the Bettis actuator
should comply with the specified Bettis procedures and
schedules furnished from Bettis.

Even though the specified orientation (shaft horizontal, pipeline
horizontal) has been primarily considered in the qualification
documentation provided in this report, there are no qualification
restrictions for any orientation.

Additional calculations and further qualification rationale are
provided in FQP-11A.

STATEMENT OF QUALIFIED LIFE

The qualification data presented herein for the Group V valves meet
the requirements and intent of Bechtel Power Corp., Specification MNo.
X5AC03, Rev. 9, including Appendices EA, Rev. 3, and QG, Rev. 0, as
interpreted by Fisher Qualification Plan FQP-11AB.

o WATbael) L

Jon Whitesell

Endineering Reviewer Qualification Analyst
N28-11/ 10
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PRODUCTION
RESONANT FREQUENCY TEST
OF VOGTLE ITEM 165 - EXTENDED STRUCTURE

PROJECT NUMBER: 78EC07

PROJECT NAME: vogtle

PROJECT ENGINEER: J. Dresser

TEST ENGINEER: J. Mi1l1ken

ITEM: 16% - Extended Structure

ORDER NUMBER: (R22B-XSAC03-N2P

SERIAL NUMBER: ®R.9022-1 (Actuator)
EM/FS NUMBER:

BILL OF MATERIALS OWG.: 48AB928 Rev., A
DIMENSIONED ASSEMBLY DWG.:

ACTUATOR TypE: Bettis ACTUATOR SIZE: NS21-SR80
ACTUATOR BRACKET: L8A0025

APPURTENANCES: Asco Solenoid, 67FR was removed to accomodate fixturing,
OTHER SPECIAL IDENTIFICATION:

PURPOSEZ: Moce! verification.

LCmEST CALCULATED RESONANT FREQUENCY OF TIST ’T:iwm. B1.3 Hz/X-Axis
TEST PROCEDURE: 2roduction testing per FTP-S>

RESJLTS. ‘.:\l'-s ‘m.s &0
Y-Al’ s 0‘11..2 "2.
Z-"-x'.s ‘i".’ Mz.

CONCLUSIONS AND RECOMMENDATIONS: The calculated lowest resonant frequency
of 81.3 Hz (X-axis) is 0.3% lower than the measured resonant frequency of

81.5 Wz (X-axis). This is acceptable. ) 4

Jon Whitesel)
Qualification Analyst

. P :
Alryr /3

ik //—V’Lﬂnqjélg
Don Winnike
Qualification Engineer

Form 138 . E — e NS,
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ATTACHMENT 2
FQP-11AB-5

ES 117 Analysis and Seismic Certification

Seismic Certification Letter for Group V Vogtle
Valves dated February 6, 1984

Analysis Model Drawings for Group V Valves Extended Structure

Assembly Drawings 48A8927, Rev.'A; 48AB928, Rev. A; 38A7939,
Rev. A; and 38A7940, Rev. A

ES 117, Rev. F Computer Printouts for Group V Vogtle
Valves dated February 6,1984



Fisher Controls international, inc

o 1 | PO Jox 11
ST10- AXLACD3- 1611 014 ) Marshalitown lowa 50158
Phone 515/754-3011
“
i S se? Fisher Controls
S ———————

February 6, 1984

Seismic Certification for:

Representative Order: 22B-X5ACO3-N1P, N2P
Customer Order: PAV-206, PAV-2-34

Georgia Power Company

Yogtle NuclearPlant - Units 1 & 2

Active Butterfly Valve Assemblies per FQP-11AB

Item Number Tag Number Serial Number Description

155 1-HV-12596 8342938 10" Type 9280 Valve Body
156 1-HV-12597 8342939 N521C-SR80-12 Bettis

165 2-HV-12596 8342940 Actuator

166 2-HV-12597 8342941

Enclosed are the stresses and resonant frequency calculations for the
above items. In accordance with Bechtel Specification X5AC03, Fisher
Qualification Plan (FQP-11AB), and Paragraph VIII of Fisher Engineering
Standard 117, the items are considered capable of maintaining their
structural integrity when submitted to a triaxial load of 10.0 g's.
Acceptable stress limits for materials are based on allowable stresses
found in ASME Boiler and Pressure Vessel Code, Section III, for Code
Class 3, per the Winter 75 Addenda. Active valve acceptance criteria
are used as listed in Section VIII.A of ES-117.

The second analysis is for correlation of tested resonant frequency.
This analysis and test is for the extended structure only (actuator
and mounting bracket). The same model is used as the first analysis
with the exception that the bracket is now qrounded (joint #23) instead
of the body being grounded (joint #26). The resonant frequencies are
well above the acceptable 1imit (33 Hz), and verified by test (see
Attachment 1 of this report).

’d .
el (‘/ W_a__-
on ese on nnike

Qualification Analyst Qualification Engineer

N2B-3/ 1
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NAMCO LIMIT SWITCH NO. EAIBD-32302 . s sSureLy Conn
ON BACWSIDE TYPE GTAFR ASCO SOLENOID VALVE

NANCO LINMIT SWITCH NO.EA 180- 31302 Y- ieneT W-eney NO. NPHS3ZIAZV
FLANGE DRILLING PER VENT CONN OUTLET CONN 3/4 CONDUIT CONN
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ORIENTATION AND ACCESSORY MOUNTING VIEWS - .

ACCESSORIES WiLL BF PIPED PER THE
ABOVE INSTALLATION SCHEMATIC ) ~ DISC CHORDAL SWING @ AT THE VALVE FACE 1S 9.%0
m . TOTAL VALVE WEIGHT: SIS LES110%

Livo

[CUST GEORGIA POWER COMPANY
[P0 MO PAV-206 VOGTLE UNIT |
[ORDEA N0 228 XSACOS-NIP
LTAG MO | V- 12596, IHV-1259T
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FISFES CONTROLS COMPANY
SEISMIC=4
SEISHIC ANALYSIS
oF

CUNT=OL VALVE ASSEMuLLIES

(=EV F)
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T10- MILACOS3- H161-1 023

QUAL. GROUP V PAGE 1
( ee FISHER CONTROLS COMPANY ®®
GEORGIA POWER COMPANY ASSEMBLY 4BAB927, 4BAB928
ORIENTATION 3847939, 38A7940

REP ORDER 22B=XSACO3=N1P,N2P CODE CLASS 3
CUSTOMER ORDER PAV=206,PAV=2=34
SERIAL NO. 8342938 TAG NO. 1=V=12596 ITEM NO. 155

8342935 1HV=12597 156

8342940 2HV=12596 165

8342941 2HV=12597 166

es VALVE DESCRIPTION ee

10 INCH NS21-SR80-12-9280 CODE CLASS 3
BRACKET «8A0025 BETTIS SPRING RETURN PISTON ACTUATOR

ACCESSORIES : EAIB0 NAMCO LIMIT SWwITCHES (2)
67FR PRESSURE REGULATOR
NPKR321A2v ASCO SOLENOID vaLVvE
1000 S ASHCROFT GAUGE

DESIGN CONDITIONS : 100 PSIG AT 200 PEG F

ACTUATOR TORQUE : 1471.0 IN=-LB
REQUIRED FREQUENCY : 33 MERTZ 10,0 TRIAXIAL G LOADING

= DATE OF THIS REPGRT / FESRUARY 6.+ 1984

CONTROL INPUT D ATA
MANUAL INPUT GENERATION FOR VALVE ANALYSIS
SEISMIC STRESSES ARE SUPERIMPOSEC BY SQUARE ROOT OF SuUM OF SQUARES
STRESS ALLOWABLES ARE COMPARED TO MaxIMum PRINCIPAL STRESS
MASSy STIFFNESSs LOAD ANC STRESS MATRICES ARE NOT PRINTED
STATIC SEISMIC ANALYSIS TO BE PERFORMED
OPERATIONAL LOAD ANALYSIS TO BE PERFORMED

DYNAMIC MODAL ANALYSIS TC BE PERFORMED wlTH EVALUATION

CROSS-~SECTION D ATA A
EL. CROSS-SECTION

NO. DESCRIPTION PARAMETERS
1 TUBE A = $.375 . T = « 1650 B
2 TUBE A = S.375 ] T = « 1650 .
‘ 3 TUBE A= 5,928 s T = L3600 ’
( 4 TEE-SHAPED A= 3.600 + T = 3000 « B = .9400 .
Tl= «8750 ’ Rl= «1250 ’
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S
6
7
8
S

10
11
12
13
14
15
16
17
18
19
29
el
ee

23
L

TEE-SHAPED

TEE-SHAPED

TEE-SHAPED

RECTANG.BOX
RECTANG.BOX
RECTANG.BOX
RECTANG.BOX
RECTANG.B0X
RECTANG.BOX
RECTANG.BOX
RECTANG.BOX
RECTANG.BOX

SOLID CImCLE
SOLID CIRCLE
SOLID CIRCLE
RECTANGULAR
RECTANGULAR
RECTANGULAR
RECTANGULAR
CrANNEL

CRANNEL

RECTANGULAR
RECTANGULAR
RECTANGULAR
RECTANGULAR
RECTANGULAR
RECTANGULAR
RECTANGULAR
RECTANGULAR
RECTANGULAR
RECTANGULAR
RECTANGULAR
RECTANG.EOX

RECTANG.EOX

RECTANGULAR
RECTANGUL AR
RECTANGULAR
RECTANGULAR
SOLID CIRCLE
SOLID CIRCLE
SOLID CIRCLE
SOLID CIRCLE
RECTANGULAR
SOLID CIRCLE
SQLLID CIRCLE
SOLID CIRCLE
SULID CIRCLE
RECTANGULAR
RECTANGULAR
RECTANGULAR

024

1
1
1
1

1
1
i
1

Comp

3.600
«8750
3.600
«8750
3.600
«2500
3,000
«5900
©.000
«3750
3.000
«5900
8,000
«3750
8.000
«37%0
8.000
«37S0
7.500
« 3750
“.0C0
« 3750
3.000
«SSC0
1.500
1125
1.125
3.300
9.000
S.000
9.000
€.000
«3900
8.000
«3500
«87%50
«8750
«8750
+8750
«B7%0
«B750
+B750
«87%0
«87%0
3.750
3.750
3.000
«2500
3.000
«2500
3.875
3.875
1.750
1.750
2+.000
1.500
1.500
« 7500
3.500
2.000
2000
2,000
2.000
9.750
9.750
9. 7%)

te Assemb)
QUAL . GROUP V

PEEEE R R I I T O D I I T I N I R D I I I I I I I I I I I I I I I I D I I I IR I D I I D I I I R T

T =
Rl=
T =
Rl=
T =
Hl=
T =
Rl=
T =
Rl=
T =
Rl=
T =
Rl=
T =
Rl=
T =
Rl=
T =
Rl=
T =
Rl=
T =
Kl=

—
LU LU I L LN LU LR LU U LI DN L L L

BT R e R R I I IR I S o I I & I e SR I

LU B I O U U I N R D

-y -
"

«3000
«1250
«3000
«1250
«3000
«1250
«5500

«8750
«8750
« 8750
« 8750
870

«eb70
o0

« 800
«9800
«9800
«9800
«5800
09800
e &GO
«J9E00
«9800
LT T4
“.625
«2500
«12%0
2500
«1250
« 7500
« 7500
« 7500
« 7500

«b750

‘'%.000

4.000
«,000

L I I I I R I D I B I I I I I I I I R )

L I I I I I I T O R I D L B I T I I L R I R

m m ™ m ® o™ ™ w 4] m ™ w

8
e

PAGE
«9400
+9400
« 9400
3.000
S.500
3.000
©.500
%.500
«.500
©.500
5.500
3.000

2.527
2.527

3.000

3.000
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JOINT

JOINT
NO,

VBN UVE W -~

02%

COORDINATE

X

3.250000
3.250000
3.250000
3.250000
3.250000
3.250000
3.250000
3.250000
2250000
~0.438000
2250000
3.25G000
3.220000
3.2500CC
3.250000
30250000
34250000
«~GCe&3R000
=-0e438000
=0.438000
$.538000
=5.538000
-6.375000
-6.625000
-6.875000
=10.275000
-2.813C00
-2.813000
-208l3°00
-2.813000
-2.813000
-2.613000
24312000
2.312000
2.312000
2.312000
“.B4]1000
4.EG]ICOQ
1.659000
1.€659000
2.250000
2.250000
€.2S0000
2.250000
°Co“36000
=(.436000
‘0.“35006
=0.4380060

Cklﬁ‘vé]z ‘Aﬁt’CV"%9/

GUAL. GROUP v
DATA
v Z
2500000 26.690002
2.500000 20.6%0002
2.500000 7.500000
2.500000 6.500000
€.5009000 6.500000
2.500000 5.560000
2.5C0000 4.600000
2.200000 3.000000
2.500000 1.75000¢C
0.0 Ceu
2.500000 '1.75COOC
500000 =3.000000
€+500000 =«.000000
2.500000 -S.SLOOOC
€¢5C0007 =13.75G000
2.500000 =15.,000000
2500000 =25.u5%000
0.875000 0.C
3.070000 0.0
-3.,0700600 C.C
3.070000 0.C
=3.070G00 0.0
0.0 GeC
0.0 CoC
0.0 Uel
0.0 Ge0
3.87500¢C 4.00C000
-3.,875C00 «.000000
3.875000 4.500000
-3.,875000 ©.500000
3.875000 15.375%000
«3.,875000 15.375000
5.625000 16.12500C
~2.250000 16.125000
5.625000 20.€9000¢
-2.250000 £20.69C002
4.091000 6.50000°7
0.909000 6.5000*
0.909000C 6.5000.0
4.051000 €.50C00v
2.5600000 4.50C00u
2.500000 1.593000
2.500000 'lob93000
20500000 -4.50000c
4£.250000 ~=3.+]1000C
4.,c50000 3.€10000
-“0250000 -JOOICODL
=4,250000 3.010000

P/ GE

3
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CQUAL.

CROULP V

“9
Su
S1
S2
S3
Sa
SS
1)
s7
1]
59
60
61
62
63
64
65
€6

s OV

JCINT TYPE=-MAT FLANE-CIRECTION

nNOD.
2o
10

23

CON

JOINT
NO.

LAV IS s Sl

CON

JOINT
NO .

10

=0.438000
=0.436000
-5.638000
-5.638000
-5.838000
-5.936000
-5.938000
-5.538000
=5.938000
-5.938000
-2.813000
-2.813000
-2.£13000
-2.,813000
-5.938000
-S5.538000
-53938000
-50938000

™ D AR Ye

SP"I'\

1.750000
1750000
2.967000
2.500000
-2.500000
-2.987000
“0125000
4,125000
-4,125000
-4,125000
S.625000
24375000
«-2.375000
‘2.250000
4.125000
4.125C00
=-44.125000
-k.ICSOOO

[~

C 8

SPRING & uwCL7Y

LT R R
ocooccCcooooD

o000 o

-3.610000
3.010000
=3.610000C
3.01000C
16.125000
15.375000
15.375000
16.12500L
-1.375000
1375000
=1.37500V
ch?&UUU

oL

JG IN

T

ZFIXITY OF DESCRIFPTIC'
111111 o0DY
CIRC & A =X oY N T= &ol3 sU/ZA= 0.5000s D=
YSr= (.0 eZ5H= 0.0 oSTC=
FG= (e
PAD 4 S eX =Y NT= 2410 o0z8= (0475004 YE=
YO=  2e7500eY5r= (o0 ’ =
272 (e7500s Z&= (o0 s Z/5h=
CENTRATED mASS DATA
LUMPED FOw SHIFT DISTANCE OR MOMENT OF INERT]2
MASS Dire X Y Z
0.168219 xY? 0.0 0.0 «12.500009
0.006470 XxY2Z 0.0 0.0 0.0
0.006470 xYZ 0.0 0.0 0.0
0.010352 aYZ 0.0 Ce0 0.0
CENTRATED L OAD DAaTA A
- . . * FOFCES. . 'Y . - - . .“C"ENTS.
X Y Z X Y
040 Oe0 0.0 1471.0 CesC

-

U

AT a

JOINT PARAMETERS

45000
10000

0.7500

8.2500
Ce0
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CUAL. GROUFP V PAvE S
( ELEMENT INPUT DATER
ELe JOINTS LENGTH ANGLE AREA MOMENTS GF INERTIA MATERIAL
NO . /RADIUS I-11 I-22 [-33 DESCRIPTION
1 1 2 6.000 2.7007 S.1726 18,3453 9.1726 STEEL
2 2 3 13.1%0 2.7007 S.1726 18,3453 S,1726 STEEL
3 3 & 1.000 6.3086 24.6379 45.2758 246379 DUCTILE IRON
“ 40 &4 2.250 1.6400 1.2021 041517 0.,1087 pUCTILe IRON
S 37 4« 2.250 146400 142021 041517 0Uel087 DUCTILE 1IROK
6 38 4 2.250 146400 142021 01517 Gel087 DUCTILE IRON
T 39 & 2.250 le2@00 11672 040383 0.0443 DUCTILE IRON
S 7 8 1.600 6.5625 15,7451 29.5%4s ¢b,4226 DUCTILE IRON
1C 9 41 2.750 C.E6875 S.E357 Be3ce5S 9.n3IET DULCTILE IRON
11 9 «2 0.157 B.B125 T72.513]1 ©3,157]1 2%.HE560 VQUCTILE IRON
12 &2 43 3.l&Eo Eo8125 72.513] ©0Z24iS71 cto8¥Se DUCTILE IRONW
13 43 11 0.157 Eobl25 Tce513) 6341571 ceed856 OUCTILE IRON
1« 11 «4 273540 o375 6LelYuT? 9STe95977 c7.¢'900 JLICT‘LE IS0Ow
1€ 12 13 l..%0 £e50235 15476451 29.5%64 cdbe.elze JUCTILE IRON
16 13 14 04500 S.b076 S.B8357 B.32c5 S.E3ST7 DUCTILE IRON
17 1« 15 E.1%0 1e767]1 Ve85 0.4%TU U245 STEEL
18 15 16 1.85¢C 049940 0.0786 (+1573 LaC7E6 STEIL
19 16 17 G.459 09940 00766 041573 Uv.0786 STeEL
: 20 &5 4«6 Te.ccu 30625 01956 0.6585 3.1ct3 STEREL
( 21 10 18 0Q.E75 TETS0 0.502¢ 145667 23,1563 STELL
ge 10 50 1.750 7.8750 0.502¢ 1.bB67 53,1563 STEEL
23 18 &9 0875 T.8750 CeS024 ]BBET 2341363 STEEL
24 19 ¢l 6,376 S.ub87¢ 43,6363 0e S Cebdzs STrel
25 ¢cu 22 S.500 S.4bT72 «3.8363 (+30E5 Cewd26 >TEEL
26 63 55 2.¢35 06575 0.0686 0.1023 C0(.0547 STEEL
27 64 S6 2.235 0.8575 0.00606 0.1023 (.0S647 STEEL
28 S7 65 2.235 08575 0.0686 0.1023 0C.0567 STEEL
9 S8 66 2.235 0.6575 0.0686 0.1023 0.0567 STekL
30 63 51 1.785 08575 0.0686 (.1023 C.0547 STEEL
31 o6« S1 1,785 0.8975 00,0686 0.,1023 0.03«7 STEEL
33 66 S4 1.785 0.8575 0.0086 041023 0.03«7 STEEL
34 52 S3 S.000 0.8575 0.0686 0.1023 0V.05«7 STEEL
35 27 29 04500 1726438 30.916]1 412652 cUa3ée7 STeEL
36 28 30 0.500 17,3438 30,9161 41.2662 c0.3ca7 STEEL
37 29 31 10.875 2.7500 3.494B 5,2047 3.,4548 STheL
36 30 32 10.875 2e7500 3.b94B S5.2047 3esven sTeEL
39 33 59 65.125 2.5063 0.1362 044785 2J.6366 STEEL
40 3« 62 65.125 2.5063 041362 0.4765 J.0366 STheL
]l 33 35 4.S565 163125 0.00615 00,1758 (3350 STEeL
2 36 36 4,555 13125 040615 04179 0e3350 STEeL
«3 J& 16 10.040 3.1416 0.7854¢ 1.57086 0.7556¢ STEEL
b4 16 6 1l.lc0 167671 042485 0.6457U U 2485 STELL
) S 6 045640 167671 Uel6BS (0.4970 UecaFS STEEL
“b > 2 l4esl3u Qetess ] 0.0155 0.031] VUe01Ss STEEL
(~ 47 &7 b T.220 3,005 0.1954 0.,065E5 33,1263 SIEEL
) 48 56 27 3.139% 3.,14)16 0.7E54 1e57C0 Go785¢ STIFF ELEMENT
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49
50
Sl
52
53
S«

46
58
43
e3
s
25
37
38
39
&0
&l
~
35
36
43
“2
)
“b
«7
“b
§5
So
S7
5k
S5«
S3
Se
51
o3
bHée
65
66
S9
50
6l
©2
L9
50

27
rd-}
Zc8

— -
oMmMoNLOCOCOO

Pt
LD

LAVELAVIE S I o V)
-

L RAVELY
AU AV o¥ ]

LAV AVIR AV IR oS I AVl 0§ ]
W W=

n
W

N Wwwww
< O NN e

Ceb3b
3159
2.436
Ce250
0.250
3.500

02e

301‘0‘6
3.!-010
Jelslé
33.0
3%.¢C
37.0
RIGID
RIGID
RIGIUL
RIGIV
wIGlID
RIGID
RIGIU
RIGID
RIGID
RIGID
RIGID
RIJ!;?
FIvIC
RICID
RIGIV
RIGIC
wIulD
RICID
RIGID
RIGID
RIGID
RICID
rIiclID
RIGID
RIGID
RIGIUD
RI1GIO
rRI1GIV
RIGID
RIGID
RIGID
RIGIU

c:.’y'/blb-‘ﬂfifCTUJZ"

QuAL. GRCUP Vv

U.7654
0.785«
0.7&5‘0
Se.C
52.0
S2.0
LINAN
LInk
LINK
LINRK
LINK
LINK
LINRK
LINk
LINK
LINnK
LINK
LI'M\
LINK
LINK
LINA
LINk
LINK
L INK
LINK
L INK
L INK
LINK
LINK
LINK
LINK
LINK
LINK
L INK
LINK
LINK
LINK
LINK

1.5708
1.5708
1.57¢08
1564 .4
15~.“
154.4

UeTES4
Ue7ESe
G B 755‘0
305.0
305.0
30%.0

PAGE &

STIFF ELEMENT
STIFF LLEMENT
STIFF ELEMENT
SA=515=70
SA=515-70
S4=5]15=70
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STaAaTIC

DEFORMATION RESPONSE TO 1] G GRAVITATIONAL LOAD IN VALVE SYSTEM x DIR,

JOINT
NU,

CO~NoOUVE WN -

*

0.0015€3
0.001269
0.000467
0.000404
0.000404
0.0003%51
0.00029¢
0.000205
0.000137
0.000v0e2e
-0.,00003%
-00000099
-00000176
-0.00022¢
=0.,00054
=“0.00060~
-0.,00075¢
0.0000e7
0.0000e7
0.00001C
0.000ue?
0.000011
0.000001
0.000001
0.000001
0.0
0.000151
0.00017¢C
0.000cle
0.000191
0.000834
0.000779
0.000899
0.000839
0.001305
0.001215
0.000421
c.C003&6
0.0003E¢
0.000%c]
0.0002E7
0.0001cz
'00000032
-0'000l73
-00000120

02%

‘:,’Q'Ih’s’ /’S’f“”‘%j’

WUAL. GROUP Vv

ANALYSIS

+UEFLECTION « .« &

|

-0.0000%8
-0.000082
=0.000045
-0.0000%2
‘0.0000“2
-0.00004¢
-00000062
~0.0000e2
-0.00003¢
=0.000003
=(eQU00™
=0e200045
-0.,00004¢
-0.000067
'0.000051
-0.000052
'0.00005&
-0.006005
=-0.000005
=2.00000%
-0.000002
0.000000
«0.000000
-0.000000
=0.000000
0.0
-0.00000G2
-0,000000
-0.00000¢
0.000000
-0.,000011
-0.000008
=0.000064
-0.000059
=0.000071
-0.000071)
‘00000000
-0.000060
-0.0000c%
’0.000025
«0.000031
-0.,000032
=0.00003«
'00000036
'00000007

Z

=0.000436
=0.000%3¢
'0.000“31
“0e000%31
'00000“2°
=0.0004ct
=0.000%25
=0.000%25
~0s000370
(e 00UC I
-~Ue00027¢C
=0esQ0u%cl
=0s000821]
~LeNOUSC]
'00000“21
=0s0CU“c]
=0«000%c1
~0.,000c3%
“Ue 000235
-0.000c22
'00000“95
=0«000CuIlV
-Le00000E
«0.000007
°00000006
0.0
'00000135
-0.000135
-0.00013¢2
-0.,000135
-0.000135
-0.000133
«0.000379
=0.0004«00
=J0s000377
=0.0003%¢
=0.00051%
=0.00051%
-0.000337
-Ue000357
=0.000371
«C.000370C
-00000370
=0es0uuatl
-UelUuQcib

X

0.000003
0.0000v3
0.000003
0.00000C3
0.000000
0.000000
-Ue.000000
-0.0C0000
-0.000001
'00000001
-0.000001
=0.000001
-0.000001
-0.000001
'00000“01
-0.000001
-0.0G00001
=0.0000vl
=0.000000
-0.000001
-0.000000
=Ves0000UL]
0«CCOD0GO
Ve0UO000CO
0.000000
0.0
-0.000000
-0.000001
-ys000000
-0.000001
0.000003
0.000002
0.000001
0.0C0003
0.000003
0.0C0003
0.000000
0.000000
0.000000
0.0C0C00
-0.000000
-0 (GUOUVI
“UsLOCU]
=ues000C01
-y 00CGCGO

« ROTATION
Y

0.0000%1
0.0000%%
0.000062
0.000062
0.000056
0.00005¢
0.000055
0.000054
0.000050
0.000050
0.000050
0.000050
0.000045
0.00004¢2
Ve.00003%
0.000033
0.000016
Ue0000%¢
0000041
0.000040
0.000041
VeD000&0
0.C0000%
Oeul00C4
0.0000u%
0.0

Ve 000041
0000040
0.0000n&2
0.0000¢41
0.000060
0.000057
0.000064
0.000065%
0.00005%
0.00005«
0.200058%
0.000056
0.00005¢
V.0000%¢
0.00005«
0.000050
0.0000%2
0000050V
Ve000C@l

PaGt 7

Z

'00000012
-0,000012
=0.000011
=0.000011
=0.000cC11
=0.000011
=0.,000011
-0.,000011
=-0.000010
-0.00001¢
=0.000010
=0.000010
-0.000010
=-0.0006010
-0« 000010
=0.000010
=0.000010
Qs 00ILU3
=0.000000
=0.000060C1
=0.000001
=0e000001
=0.0000C0
=0e000000
=0.000000
0.0
=0+000000
=0.000001
=0s.0u00C01
=-0.000001
=0.000010
=0.000010
=0.000010
'00000010
-p.000012
-0.000012
'OoOUUOll
‘0000”011
«0.000311
«0.000011
°U.000ﬁll
00000610
-UOOU)OIO
-0.,000C10
=0.00000C0
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“0
«7
-]
“9
S0

$e
S3
S«
55
Se
s7
S8
S9
&0
6l
62
63
[T
(3]
60

0.000175
-0.000137
0.00015«
0.0000c7?
0.000012
0.0000c6
0.0000¢ce
0.000012
0.000011
°°o°00121
0.000175
“0.000134
0.00015¢
0.000897
0.000819
0.000753
0.000837
=0.000004
0.000007
=0.000005
0.00000¢

030

-0.000003
-0.000007
-0.000003
-0.00000%5
-0.00000%
-0.000001
-0.000001

0.0000v0

0.000000
-0.000002
-0.000001
-0.000002

0.000003
-0.000013
-00000011
=0.000008
=0.000010
-0+000000
-0.000000
'G.OUOOUO
-0.,000000

C;,ﬁpﬁiﬁé /ﬁ;’dﬂ’"ﬁé’

LCUAL -

‘00000236
-0.000e31
'00000&3‘
=0.000c3%
-0.00023¢
=0.000009%
-0.,000009
=0.000011
-0.000011
=0.000010
-0.000010
=-0.000010
-0.000010
-0,000130
-0.000139
=0.,000130
‘OQOOOIBL
-0.00001C
«0.,000010
=0,000C10
«0.0000G10

GROUF v

'00000000
-0.000001
'0.000001
-0.000000
-0.000001
=0.000000
=0.000000
=0.000001
-0.,000001
-0e.uu00L0O0
-0.000000
-0s00000]
-0.000001
0.000003
0.000003
U.bUODUZ
UelulGuUO2
DeCullOU
C.C0ul0LV
0.0C0CULD
0.000000

0.000041
0.000040
0.0C006v
0.000041
0.00004v
0.000041
0.0C0041
0.00004«0
0.000040
0.000061
V000041
0000040
0.000040
0.000060
V.000060
0.000057
0.000057
Ce0000VS
0e000004
0.000004
0«0000u~

PAGE 4

=0.000000
-u. 000001
°00000001
=0.000000
~0.000001
=0.000001
~0.000001
=0.000001
=0.000001
=0.000001
-0.000001
=0.000001
=0.000001
’00000010
-0.000010
'0.009010
'OQUOOUIG
=0.000000
0000000
=0.000000
-0.000000
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UEFORMATION RESPONSE TO 1 G GRAVITATIUNAL LCAD IN VALVE SYSTEM Y DIk,

JOINT
NO.

it o SR S S S S
O NOUV T W=~ OO WVE WN -

N o
N~ oO

NN NN NN
VN U S Ww

X

-0.000133
-0.000103
=0.0000%1
‘00000037
-0.000037
-0.000030
-0000003‘
-0.000032
-0.000032
0.000000
=0.000030
'00000030
-0.000025%
'0.000029
-u.0000cS
=0.00002%
-0.000020
=C.000008
=0.000030
0.000032
-0.0000c7
0.0000ec7
-0.000000
=0.000000
=0.000000
0.0
=0.00001%
0.000013
=-0.000011
0.000010
V000004«
-0,000020
=-0.000057
-0.,000073
=-C.0001ce
=-0.000066
-0.0000%¢
=0.00001e
-0.000018
-0.,0000%¢
-0.,000034
-0.00003¢
-0.000030
=0.,0000c¥
-0.000069
’0.00002&
0.000070
0.000021

031

c;p,'/mﬁfﬁP Afinapdeﬁ’

QUAL. GROULP V

+CEFLECTION « .

Y

0.00106¢
0.000€54
0.000307
0.000264
0.000c064
0.000243
0.000220
0.0001b4
0.0001a7
G-0000ES
CeQUOUSE
0.000094
0.000074
Ue0000E2
CeCO0034
0.00003¢
0.0001864
C.000089
C.00008E
0.000088
C.000177
0.00001¢2
C.000005
0.00000¢%
0.000004
0e0

0.00011¢
0.000113
0.000119
0.0001290
0.000433
0.000435
0.000646
0.000632
0.000847
0.000847
0.00028&2
0.000¢82
0.000264
0000244
0.000c02
0.0CC1l65
0.000100
0.000061
0.00003%
Ve(00) 39
040000354
0.00013v

Z

‘0000003“
-0000003“
-0.000032
-0.000032
°°o°00033
‘0:000033
'00000033
-0.000033
=0.00003¢
0000000
«0.000034
-Us000033
«~0es0000L33
«0e«0C0033
°00000033
«0es000033
-00000033
=0.000011
=0+0000¢«1
0.000042
'0.00007d
Ve00000G
C.00000U
0.000000
Ve 000ULUO
UeO
'00000037
Ve00003E
-0.000037
0.000028
«0.000039
C.000041
=0.000141
0.000117
=0.000142
0.00012C
-0.0000c6
0.000004
0.000000
-0.000070
~0.,000034
~(+00003%
~0,000034
~0.00003%
-0.0000%€
~Ue0CU0SE
0.0000%7
0.C000S%

X

-0.000020
-0.000033
=0.0000%1
=0.000041
-00000023
-0.000022
-0.000021
-0.000020
=0.00001%
=0.00001%
=0.00001=
=0.00001%
-0.000013
=0es000013
V.000001
0.000003
0.0u0019
-0.000G1%
=0.000014
=0.00001%
-0.00001«
-0.000014
-0.0060003
-00000003
=-0+0006003
0.0
=0«00001%
=0.000014
=0.00001%
-0.00001%
=0.00003¢
-0.000032
=0.0000406
=0.00006%
-0.000033
-0.000033
-0.00002¢
-0.000022
-0.00G022
‘00000022
-0.000020
-0000001“
'0.0000‘“
«0.00001%
-UOUUQOI“
=V, 000014
=0.00001%
“Ue 00001

« ROTATION
Y

=0.000005
=0.,000005
=0.000004
«“0.000004
-0.000001
=0.000001
=0.000001
=0.000001
=0.000000
=0.000000
=0.0000G9
“V0.000000
=0.000000
=-U.000000
=0.000000
=-U.000000
=-0.000000
0.000003
0.000007
=V0e.000007
0.0000C06
=-0.000006
=0.000000
=0.000009
=uv.0C00uLU
Ue O
0000006
=0.000007
0.00000D
=0.000008%
O«.d00001
=0.00000%
0.0C0001
=0.000022
-0.000005
=0.000005
-0.000001
=0.000001
=0.000001
=0.000001
-00000001
-0.000000
=0.0000u¢0
=0.000000
0.000007
0000007
=0.000007
=0.0L00007

Z

0.000008
0.000008
0.000011
0.000011
0.000012
0.000c12
0.000013
0.000013
0.000012
0.000012
Oe.0L0N13
Ue0UJOILS
0.000C13
0.000013
Ge00VOL3
Je0LOCI S
0.000013
0.00000%
0000013
0000015
0.0C0C1%
0.000014
C.00L00C1
0.000001
0.000001
Ce0

Ve00O00D 1%
0.00001¢
0.G00014
0.00001%
Ve 000035
0.0C0031
0.000036
000003«
0.000008
0.000008
Ve000012
0.00001¢
0.000012
0.00001¢2
0.000013
0.000012
0«00001¢
0.00u0L13
0.000013
0.000013
0.000013
Ve0OO0UVODL3



SO10- AXNAC03- 51461

&9
-10)
sl
52
53
S«

65
66

=0.000012
0.000013
-0.000026
=0.00001%
0.00001%
0.0000¢c¢
=-0.000064
-0.000020
0.00006€%
0.000019
'00000056
0.000056
°00°000¢7
«0+00007%
=0.00000%
=He00000%«
0.000004
Ce0CO00~

1

0

X
=

0.000060
0.0C00882
0.00001¢
0.000012
0.000012
0.000012
=0.000040
0.000063
«0.,000040
0.000064
0. 000458
00000“33
0.000435
0.0005%
0.000001
c.00CQC10
0.000001
CQUUCUAO

¢:oaq'l&7%: /*55"“€4L

QUAL .

-0.000023
0.000vcé
-0.000005
0.000002
-0.00000¢2
0.000005
-0.000021
=0.000021
0.000021
0.000021
-0.000059
0.000013
-0.000008
=0«000012
-~0.00001«
«0.00001%
000001«
C.00001%

GROULP vV

-0.000014
-0.00001¢
=0.00001%
-0.000015
-00000015
«0.00001%
-0.000014«
-0.000014
=0.00001%
=0.000014
=0s000034
-0000003“
-0.000032
=0.00003¢2
=0.000003
-C.000003
-Ue000G003
'CQOOCUCB

0.000007
=0.00vC07
0.00000E
0.0000086
=0.000006
-0.,0000ut
0.000006
0.000000
-0.0C00006
=0.0C00v6
0.000001
0.000001
=0.000004%
=0.00000%
=0.000000
=0.,000000
=0,000000
-C.00000C

PaAGE 10

0.000013
0.000013
OOOOOOl“
0.000014
0.00001«
0.000014
0.000014
0.00001«
0.000014
0.00001@
0.000035
0.00003%
0.00u031
0.000031
0.000001
0.000001
0.000001
0.000001



eS10-AXTNAC03-5161- 1

DEFORMATION RESPONSE TUu 1 ©

JOINT
NO.

VO NCUE WN -

X

=0.00143¢
=0.001130
=0.000460
-0,000415
=0.000415
-00000355
-0000029“
°00000191
'00000112
0.0000C1
0.000115
0.000155
0.000299
0.00C301
0.000&89¢
0e001C12
0.0010e5
0.0000C1
0.000001
0.000000
-0.,00000C0
-0.000001
-0.,000000
-0.000000
=0.000000
0.0
=-0.,000204
'00000187
’0.000229
=0.000210
'00000615
-U0000769
-0.000859
-0.000E13
-(.001138
~0.00111le
=0.000s10
~0.000414
04000414
=0.000«16
-0.000286
-0.000101
0.000104
0.0002%3
0.000186
=0.000184
0.0001¢9
-0.,000106Yy

033

<caavab7é’ /”,fwﬂfﬁ/

GUAL «

GRAVITATIONAL LOAL IN VALVE SYSTE™ Z DIk,

+UEFLECTION o o« o«

Y

=-0.000098
-0.000076
-0.000033
-0.,000030
-0.,000030
-0.0000e5
'00000021
-0.000013
-C.000008
0.000001
0.00000¢
0.00001%
0.000021
0.0000c€
Le000063
0.000072
0.000115
0.000001
0.000001
0.000001
0.000001
0.000000
-0,000000
«0.000000
=-0.,000000
0.0
-0.,000010
-0.000017
-0.000018
-0,000020
=0.000007
=0.000071
-0.000064
=-0.000064%
-0.000079
-0.000079
-0.00002%
-0.0000c9
-00000031
'0.000031
-0.000021
=0.,000007
0.000002
Ce0000C]
0.000016
=0.,00001¢4
0.000018
-0.000016

Z

0.000574
0.0005€9
0.C00561
0.000560
0.000347
0.0005«06
0.000546
0.000545
C.000478
0e000e>3
0«000478
0.000544
Ce0005S6w
000056
0000545
0000545
V000545
0.000%0
0.000304
0.00027¢
Ge000e27
0.000020
0.000016
0e00U001%
0.000013
Ce0

C.00C1l&0
0.0001€3
0.000186
0.00016€3
0.000187
0e0001CE%
0«000531
0.0003Cs
Ue000531
0.0005v80
0.0006%5
0.0000640
0.000437
04000453
0.000%E0C
0.00C«7¢c
Ve 000470
Ue 000475
0.0002309
0e0CO3VY
0.000c7¢
UOUGUZ7C

GROUF Vv

A

0.000003
0.0C0003
0.000003
0.000003
0.000005
0.000005
0.0000C%
0.000005
000000
0.0000L05
0s000CIS
000000
0.00000>
0.00000U5
0e.00CCOUS
0«0C00L05
C.00C0US
CeUULOUS
000000«
0000005
UeVUCO0S
0.00000%
Ce0U00CC1I
e 000001
UeCCOO01I
0.0

04000004
0000006
0.000004«
Ve 000VLUS
C«000005
0.0UOUOS
0000004
0.0000uUs
0.000003
0.000003
0.00000%
0.00000%
0.000005
0.000005
0.000005
GeuL0005
CeCOOOLOS
0s0CCLCS
LeULOULOS
OeCCOUUS
C«000005
LeUOOLOS

o« ROTATION
Y

=0.000051
=0.0060051
=0.0000%51
’60000051
'00000003
=0.00006%
=0.0000604
-00000065
=0.00006>
=Us000065
=0.U000€D>
=0.000065
-0.000065
=C.00CL0ED>
=0.,0000e5
=0.000065
-00000005
=0+0000020¢
=Ve0000%1
’000000”7
-0s000051
=0.0000%¢
=0.0000006
=U.00u00LG
«N.0000v¢
Oe0
=0.000051
=0.0000e7
=0.000051
=0e000067
=0.0C0056
“0.00005%
=0.000006¢&
'0.0000IX
-0.000C%1
=0.000051
-0.00006%
-0.0000%54
=0.0000¢€4
=0.00006%
-0.060065
=0.000065
=V0.000065
-6.000065
=0.000051
=0.000051
“0.000067
000007

Pact 11

Z

0.000003
0.000003
0.000001
0.000001
0.00000G1
0.000001
0.0G0001
0000000
-0.000000
=~0«00u000
'0.000009
=0.000000
=0.000000
-0.000000
=0.000000
-0.000000
=Ueululul
=-0.000000
=-0«0000090
=0«000000
VeCOODUO
=0.000000
=y (20000
=0eV0VLOO
=0.,00utLuC
Qev
Ve 0COOCC
=0.000000C
0.000000
=0.00000D
UevCOCD.
0e00ULVC
0.0000ul
0.000002
0000003
De0u0C03
0.0C03Cu.
0000001
0.000001
0e000001
0.000000
-U.COO“UO
=, 00000C
-0.,000000
-UQOOOOUO
“0.000000
-0,000000
=0.000000



sl

“y
S0
Sl
52
53
S«
55
56
s7
S8
Sy
60
el
62
63
64
65
(-].]

FLACOS-

0.000001
0.000000
=0.00000C
=0.000000
=0.000001
=0.000001
0.0001€3
=0.00018¢
0.0001¢€0
-0.0001¢€v
=0.000859
-0.000813
=0.000772
-0.000813
0.000009
=0.00000%
0.00000%
=0.00000%

U1é61-1

031

0.000001
0.000001
-0.000000
=0.000000
0.000000
0.000000
0.00001¢
-0.000014
0.000016
=-0.0C0015
-0.000071
’00000067
-00000071
‘0.000075
0.000001
=0.00000C1
0.000001
0000001

Comy 67 A5%em by

Ce00029%
0e000cB4
0.0000e3
G.000021
0.000023
v.0000221
0.0000¢7
0.000027
0.000016
0.000010
V000150
0.00013C
0.00017¢
Ve00U17¢
0.0000¢5
0.00C023
0.C00013
0.C00CIS

WLAL. GROUF V

0.000U0%
bev0O0OULS
Q.000004
9.00000%
Je 00000
0.00000%
0.000004
0.000004
0.000004%
0.000004
0000005
0.000005
0.0G0005
0.0U0ULOS
0«.0C0001
0000001
VUeQCO000I
GetulLOl

=0.000051
=Ce00007
‘0.000051
‘0.000051
=“0.0000%6
=0.000046
-0.000051
-0.000051
“0.0000%6
=0.000046
-0.000056
-0.0000506
“0.000054
'0000005“
=0.00000®
=0.0000u0
=0.000000
=0.000006

=0.,000000
=0.000000
0.000000
0.000000
=0.000000
-00000000
0.000000
0.000000
=0.000000
=0.020000
0.000001
0.000001
0.000002
0«00000¢
=0.000000
'00000000
=0.000000
=0.0000C00
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$910- AXGACO3- S161- 1 0395
GUAL. OGROULEF Vv PAGE 13
( UEFORMATION wESPUNSE TO OPeRATIUNAL LOADS (NUT IHCLUCING CEACWEIGRT)
JOINT e o oDEFLECTION o o & e o« o ROTATION o o o
NO. X Y 2 X Y ' Z
1 =0.000012 -0.000383 (.000041 0.000013 =0.,000000 0.000009
2 =0.00000% =0.,000302 0.000041 0.000013 =0.,000000 OQ.00000%
3 =0.000004 -0,000115 0.0000%«2 0.000015 =0.000000 0.000006
“ =0.,000004 -0,000101 0.,0000%2 0.000015 =0,000000 04000005
S =0.00000¢ =-L,000101 0.000041 £ 000017 0.000000 04000005
6 =0.000004 =0,000085 0.000041 0000017 04000000 0000005
7 =0,000004 =0,000069 V0000« 0.000017 0.000000 0.000004
8 =0.0000vs =0,0000«]1 0.,00004l 0.000017 04000000 0400000«
9 =0.,000004 =U40000c3 0.000064¢ .00CCLT 0.000000 0.000C0¢2
10 0.000000 04000002 =0.000001 0000017 04000000 0Q.000002
11 =0.00000> 0.,000037 Q.0000%2 Ve00CCL7 04000000 0e0DLOOC
12 =0.0000U> O0.C00060 Q40000«] 04000017 04000000 OQenUGOCSE
i3 =0.,000005 C.0000e7 040000«1 CeCOCO1T 04000000 weOOOOC2
1« “0+000005 0Q0400010% 000001 Ve 0OQUCLIT 040060000 0e00LO002
1S “0.00000U0 Co0002%3 UL0000s~1 0e00G0017 VeGOO0OULV Oevl0OU2
le =0.000ule 0,00027¢ C.0000«] VelCOULT Q4000000 (Ce00UO0UL
37 =0.000007 04000439 0.0000«l 0eULOCLIT7 0V0C0000 Oe0uulOZ
lo =0e0000U] 0400000c U.0000UI3 Oe0COULT =0,00000& 0000000
&, =0«000CL0 04000002 0e.000VUSE Je0GOULIG =0.00000b =0.000LOVO
4 0.0000u0 0.,000002 =Ce000051 0e00001E 04000008 =~0.000000C
(( 2l “Ue0CO0U00 =0.00000« 0e0000YS 04000015 =0.00000% =vs0CGLOOO
2c 0000000 =0.0000C0 ~0.0CCUULSE OsulOCI® 0000008 =0s0CU00D
£3 0.000000 =0.,000000 =04000U0U CeQCOL0® 0.0G00u0 0Oe0CODCT
24 Ue0CUUUVO =0,000000 =va00OULOU VeDOULOOO ve.000000 0.000000
25 Ve0C0U00 =04000000 =0.000000 Ce0C000s Os00UNU0 weOULOCOD
g 0.0 (A Lel Ue0 Va0 Uel
r =0.,00003] =C.000003 ULe0000«3 0000016 =0.000CC0k =040000CL
28 04000033 =0.000063 =0.0000%% Ge00O001I® 0.000008 =0a0U0GOO
29 =0e000035 =C.000071 04000043 0e0000)E =0.0000VE =0e000000
30 0000037 =0400007]1 =0e00G004« 0000016 0.,000008 =0e0000C00
31 =0.0000cc =0,00023% 0000043 CeV00UO0LS =0,0C0003 =0Ve000UL
32 0.0000€6 =04000245 =0s000USS UeVUULOLIOG De0LUOU3 0.00000C
33 =0.000082 =0.0rC252 0.0000E3 VeVO0CO0I3 04000004 =04000000
3« 0000084 =0,0002%6 =0.0000c3 0«0CCO0LS =0.000006 0.00000¢
35 =0.000037 =0.00C311 0.0000e3 0.000013 =0.00000L wLe00CO0Y
36 0«000033 =0.,000311 =0.000023 0.000013 =0.000000 wWe00000%
37 -0.000011 ~0.,000093 0.0000EL 0.000017 0.000000 0.0000US
38 0000003 -0.,000053 0.000015 04000017 040060000 ©s000005
39 0.000003 -0,000102 0.000015 0.C00017 04000000 0.000005
40U =-0.000011 -0.,000108 0.0000€B 0.000017 0.000000 0.000005
“l «0.,00000¢ -0.,00007]1 0.0000«2 0.000017 0.00000C weOCOO0C&
“2 “0.000006 =0,000021 wW.000042 Ce0006017 0,000000 0.000N0C
43 “0,000005 0.00003¢ 0.0000%2 0.000017 04000000 0.00090¢
B -0.00000> 0.,000004 D.0000%2 0.000017 04000000 04000002
“5 00000029 0.000061 veQ0GO0OED 0e0C0UL]1G «0.,0000ve =0 00000C
- “b '0.000026 =0.000052 0.0000¢CL UsU001LG =0 000008 =0,00u000
( «7 =0.000030 0.000061 «0.000070 0000016 04000008 =0evlUOOD
i 4B 00000030 -0.0u0050 ‘00000070 GeQGUULILG 0.00000B -0es00LOGO
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“9
S0
Sl
S2
S3
S4
SS
56
S7
58
S9
60
61
(¥4
63
64
65
66

'00000001
0.0000ul
-0.000000
=0.000001
0.000001
0.000001
0.0000c3
-0.000028
'00000030
0.000030
-0.00008&3
-0.0000E2
0.000083
0.000085
-0.,000000
c.000000
-0,000000
0.00000U

1 036

0.00000¢
0.00000¢2
0.000000
0.000000
-0,000000
-0.000000
0.000056
-0.0600%0
0.000056
-00000056
'0.000250
-0.000239
=0.000245
=0.000e57
0.000005
«0.000005
0.006000%
-0.00L0005

Camﬂ,nﬁdﬁ»,ﬂﬁreavéaﬂ'

QUAL « GROUP v

ve.000027
“0.00002%
Ce00000%
-0.000003
0.000003
-0.000005%
0.00002¢
0.000022
-0.0000c2
'0.000022
0.000071
0.000020
-0.000021
-0.000019
0.000015
V.0060015
-U.000015
-00000015

0.000010
0.0000186
ve.000015
0.000015
0.0000186
C.0000186
0.006015
QtOOOOlS
0.000010
0.006Gul®
0.000015
0.000015
0.0000i0
0.000010
0.000004
U.u00004%
Ge000LO
Ge0U000

=0.000008
0.00000e
=0.000008
=0.0C0008
0.000008
0.000008
=0.000008
=0.0000086
0.000008
0.000008
=0.0000053
-0.000003
C.000003
0.000003
0.000000
0.060000
0.0C000v
0.000000

Facr 14

=0.000000
=0.000000
=0.000000
=0.,000000
=0.000000
=0.,000000
=0.000000
=0.000000
=0e 000000
=0.000000
=0.000001
=0.000001
0.00000¢2
0.000002
0.000000
0e00v0U0
Ve0UULOOU
G.00000C
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DYNAMI]C

037

ANA L Y

NESONANT FREQUENCY &

JOINT
NO.

VENTUFWN -

25

27
28
29
30
31
32
a3
34
35
36
37
38
39
40
4]
47
43

X

0.8340622
0.663803
0.25596¢2
0.2264131
0.223%20
0.192084
0.159307
Cel04&5E0
De0bceby
0.00229%C
=0.052%930
=0.09476y
=0sleBscy
=~0.18C700
=0eabS062
=0.55625b
=1.000000
0.002732
0003417
0.000751
0.003957
0.0016%2
0.000129
c.00012c1
0.000113
0.0
0.095342
0.093043
0011138h
0.100087
Ceb3TEGY
0.42008S
0.469055
0.4499E8
0.67164E
0.65188¢0
0.226%35
0.221337
0.221337
0.226635
0155235
0.0572¢3
~0.04771l8

‘:551’457?! /’5’!’7‘&4’

GUAL. GROUF V

$1IS

P77 HERTY

® & & & NORMALIZED CEIGENVECTOR ® & o «

+LEFLECTION &

Y

-0.031058
«0.0234¢3
-0000““79
=-0.0031¢C1
=0.0031¢1
=-0.C025069
“0e003Y0>
Qs 0uaiiu
“0e0U=]lEo
“0e00c=31]
=0.000775
-0.00E708
-CQOU;913
'0.0‘66“3
*0e01703%
-0.01561l¢
=0.030007
=0.0023¢cH
=0.00CECO
-0.0ucB3cz
°0.CQ55‘7
=0.0001c5
=0.000004
=0.000075
=0.000006
0.0
0.000751
0.0ulcte
0.001006#8
C.0Cle2s
0.0063327
0.006404
’00017021
-0.,015%11
~0«021ubh
‘0.021006
’00005C92
=0.,00S092
=0.0005%4
-0.000594
=0.0025&¢
=0,004296
~0.0vbbbc

Z

‘0.269605
-~0.2¢6E770
‘0.265962
«(.26585n
=0.2061726
=0.26]607
~(e261454
=Uelblclb
=Ueclctvey
-Uel36377
=-Ue2269TY
“Uelo(32S
=Ue200%C!
~UeZb0uET
=0e28057%
=UelcUD%1]
=Ues20006%Y
=Uesl369E2
=0el3bclc
-Cel33Y¢E
0288745
=0e006BOLE
‘00005“39
~Ue004B]lc
=-Cel0&cce
Ue0
-0.0e1923
~Ue07E30Y
'00051917
-Ue0723086
-0.08]115
Ve 7T0E]
'002363°J
-Ue2ubBlGs-
~0s237568
'002“7712
-0.316153
=Ue3leTlo
-00207Uel
'0020?501
=UeslcTs50
~Ue226971
“0ecl6971

) §

0.001152
0.001288
0.001350
0.0013«0
=0.000418
’0.000‘53
-0.000509
-Ue 000534
~0.000762
=0.0007«3
°0000°7~3
°00000756
‘OOUOUZSU
~0.000759
'0.000992
U006y
“0.001€5«
~0.000€94
=0.000655
-0.000751
-0.000570C
=0.000093
-0.00010%
'00000103
=0.000uY®
0.0
-0.000615
'00000719
=0.000011l
-0.000716
0.0C0326
0.00013z
C.0000685
0.001046
O.001288
C.00l1le80
~Us000%53
-00000553
'0.000“53
0000653
~0s000534
0000763
-00000763

KOTATION

0.024665
0.0289¢81
0.0316G7
0.031629
Ve 033870
0.023331
0.033823
0.023770
0022950
0.032938
0.03295«
0.033204
00232397
0.033666
0.039055
Ce39851
0.04d%6¢
0.02842H
0.0c3%906
0.02315%
0.02373C
0.022906
0.0024908
0.0023%1
0.002203
0.0

0.023%937
0.023154
0.024060
0.0c3270
0.031415
0.020671
0.037549
0040153
0.0289¢t 1
0.028%281
0.033€31
0.023831
0.033531
0.023531
0.03377¢
0.022938
0.032%38

PAOE 15

(IN X=DIReCTION OR Y=ROTATIUN)

Z

-0.002511
-0.002510
“0.001796
-0.001772
=0.001606
-0.0010602
~0«001470
'00001“07
=0.000984
=0.00v585
“0s0009355
0000908
=0.000950
'00000993
“0.00099%
=0s000%54
“0.0609»%
U« NGus0S
=“0e«000303
“UeUC0wt>
“Ue0UL&32
=0sC00&CS
=C.06G033
=0« 00v03]
=0.0000¢9
De0
=0e000%c?
=UesV00U&BU
“Ue000&an
=0+000%EC
=V« 0039b¢
0003655
=0.0035006
“0.003855
~ue 002510
'UQOUESIC
-OOUGIbOE
’UoUOlbOf
'0.?61502
~Ues001l6Cc
=0.001%07
-Ues0009ES
~Ue000T%5
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“0s144575
-00062“32
0.090171
'0.083367
0.083843
0.002911
0.001410
0.003960
0.003740
0.001%3¢
0.001728
'00081192
0.090140
=~0.081446
0.083936
04068379
0.431875
0.42507¢
0eeaG35H
-00003170
0.003695
=0.0036«]
00003*25

038

-0.00E83%
=0.005185
=0.000455%
~0.00ES544
=-0.000121
-00002820
-0.002032
=0.060157
=0.000157
-0.000125
-0.00012¢
‘0.00221“
0.001501
=0.00cbct
0.032376
0.003083
0.003327
OeCus«ls
UeOUe30S
«0e000cur
0.0&0053
=Ue0UOQCwD
0.0&00:3

é:oﬁg;aﬁ;71= Aﬁt’euwd%iz

WUAL . GRQUF V

=0.2c7121
=0.1389¢>5
‘00138965
=0.133041
=04133041
«0,137347
'0013‘919
-0.006v18
’0000&@“0
=0.007¢c€3
-V.006925
=Us0075¢€06
-0s0075606
-0.0061237
=0.000137
«0.08054«
=0.08160«
«0.0770cs
-0.077697
-(«000%0bc
=UellbYdc
-0e«0000EC
-UOOGOCEL

~0.0007%0
‘0.000655
=0s 000055
‘0.000751
'0.000751
-0.000655
-0.000751
=0.000570
-0.000570
-~0.000693
~0.000693
«0.000570
-0.000570
=0.000693
-0.000093

0.000326

0.006326

JeOUULI13Z

Ve000132
-0e00UVIUY
-0.000109
=0s00010Y
~0eU0CI0Y

0.033204
0.023906
0.023906
0.0e3159
0.023159
0.023906
0.02315%
0.023730
0.023730
0.022906
0.022%06
0.023730
0.023730
0.02290¢0
0.022900
0.031415%
0.021415
0.030071
0.020e71
0.0024798
0«e0Cceyb
0.002458
0sVUCG5D

Pace 16

=U.000585
-0,0003e3
=0.0003&3
=0.00060%
=0.000669
-0.0003%3
=0.000465
=0.000652
~0.000452
=0.000024
=0.0006c2%
=0.0006%2
0000652
=0.0006cs
=0« 0006cs
‘00003952
-000n3962
’U.ODJbSE
0. 0C3ESS
U« 00600633
~uedGUU3I
=0« V00V033
“LeU0UC3
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wUAL. GROUP Vv

STATIC SEi1smilC ANALYSIS
THE VALVE AXIS IS FOSITIONEC Y=-UP

ACCELERATION OF GRAVITYs C = 386.400

DIRECTION UF NO. COMPONENTS OF UNIT ACCELERATION
SEISMIC OF IN VALVE COORDINATE SYSTEWM
ACCELERATION G*'S Xx=COMP, Yy=CUOMP, Z-CUMP,
HORIZONTAL (1) 10.000 0.0 0.0 =1.0000
HORIZONTAL (Z2) 10.000 1.0000 0.0 0«0

VERTICAL 10.000 0.0 =1.0000 Oev

PAGE 17
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REACTIUN RESPONSE TO STATIC SEISMIC LOAD IN RORIZ(1) DIRECTIGWM

ELT.
NO .

1
2

lv
11
12
13
14
15
16
17
1o
19
20
2l
c2
23
24

JINT.
NO.

&

w w
W ONNTCEICITENPOSFPFWWLWNN -

w

&

& &
N

L o
W W

et 2l
FLWNE -

~.
&

£ v e e bt
V~Noocun

LS I ST R o
-oaooaoo

Cormp Jete Jsrrn‘}r

WUAL.

o oELEMENT FORCES.

Fl

-0
0.
S.

-90
S

-9

-3“30
-48,
39,
"’l.
8¢c.
"1350
lze.
T

-".
e

-5,

72,

'72.
’73.

73.
Ce

’0.

=le
1.

-l
l.
le

=l
l.

=],

Je
0.

F2

-650 .
€9S.
-“67.
Se7.
"563.
S60.
3.
-3.
-330

F3

GROUP V

PAGE |=

o LLEMENT MOMcNTS o

Ml Mme "3
-0 O -0
Ce -Ue -0.
3320 ’215. ‘.2.
S7b,. 2lS. 72.
-57bo ‘2‘5. -72.
648, 2150 81.
-0c. 71. -301.
Lo ’71- -401].
-la, 53. =160,
1-’. ‘53. bd.
JC. "'7L. -IL‘]O
119. To. -la,
e -le. -105.
GBu. les -192.
«Tiw,. «210. -3l
Tok, 2lo. 0.
-Tb3, -210. -90,
oYY, cll. 165,
li"o ’2010 1260
-3l c0le 13,
-lic. =20l 133,
118, 2lle -l4o,
Ue Ue Je
Oe Je =0
[ Oe Jdale.
-7, *Oe 342,
le O v,
2. *0e -3bbu
Co Se =-le
C. ‘50 2.
Ve Doe e
-o. *®3Js 3.
=Je Oe ’(’.
=Ue ~Je (U
‘0. =0 0.
Ve Je 0,
-0 =0 Ve
-0. Ue Ue
-0, Oe O
=0Ue Oe Oe
270 ‘lbt"’o -ail].
=16, 1664, 36%4,
=33, 22« -736.
-59, -c242. -chz,
16. 'l6530 -3651.
-, 16E5., cllc,
134%, =175, -l4,
-2“2. l7d. '35.
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25
26
27
rd-
29
30
3l
32
33
34
35
36
27

38

«0
“1
42
43
L4
65
4“6
47
48

49

51
Se

20
22
63
S5
64
Sé
S7
65
S8
66
63
S1
64
S1
65
S4
66
Sa
S2
53
c7
2%
28
30
29
31
30
3c
33
59
34
62
33
35
34
36
le
16
ls
6
-
6
o
e
&7
)
Sé
27
46
27
-1 -
28
G
28
23
24

-“570
487,
Slé.

"Sllo

-Slbo
Sll.

"720

me’pdéfbl I’!’C"‘bﬁl

QuAL. CGROUP V

-Sa.
le2,
'105.
105.
=106,
106,
’ll’o

-Bbb.
lelb.
143,
ev.,
léc,
9('.
101,
164,
5.
162,
-3Z.
‘10 l .
'330
'1030
35,
-,
37,
-l
-10«.
-7
71.
‘7Jo
“c.
-,
-53C.
2bv.
'lOCJQ
3lv.
-Jbo
-27lo
“h .
°272.
35.
=-]lUo.

Ve
-“7£O|
1299,
-hu7,
-1025.
-‘06710
2010,
-5“3.
'°7Eo
178ub,
'13303.

PaGE 19
-107. 66,
107. 89.
O legll.
=0 1156,
-0 -18210
0. -11606.
=Je -1028,
Je -16170
0. 1061.
=Je lbsOO
-191. e2l,
151. 854,
'1930 '23“.
1900 -q670
i72. 185,
-172. 753.
171. '22bo
-l?ln '796.
110 '3.
‘110 -2
=03 =544,
-1 1Y 537,
-lc3. -103%.
123, 1003,
-6C. -73.
68, 1l
=123, bt L2
123. a€ .
17. 6.
-170 -Edo
17. 2.
017. '220
*0e 17.
Oe 3.
=le. 170
1. l.
-0 U
Oe Ve
‘5. 30
Se 7.
-Je 20
00 '20
=0 Ce
Ue le
Oe O
Je Do
-13(“0 -56b0
1304, 440,
-1063, -291.
1063, 162,
’11210 2690
11210 ’195.
°12b9o *330
1269. "‘022-
-37100 -206,
37168, 205,
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S3
S«

TYPE

800y
A
8

24
25
25
26

JINT .
NO.

26
-X+Y 10
0“-' 23

-30
3.
-3,
3.

Fx

-9&,
-7l.
98.

042

Comple?e Hssem é%r

GUAL . CROUP V FAGE 20
S8. €24, 18301, -3718. -206,
"980 °22b7. "892‘.. 37160 205.
-56. -2650, -27531. 3718, 195,
o BOUNDARY OR JUNCTION REACTION « o o «
FY 4 axr MY MZ
3. €650, 3718, -27531. -165.
9. ‘1'0060 -36°50 3927. -6,
-3. -22le. -3716. 17800, 2ue.
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GUAL. ORQUP Vv

(\ REACTION RESPONSE TO STATIC SEISMIC LOAD IN WGR1Z(2) DIRECTION

ELT. JNT . o oELEMENT FORCES. & « ELEMENT MOMENTS ,
NO. NO. Fl Fe F3 Ml M2 ! M3
l 0. (8 650. -blzso 0.
=0 '695. “0890 0.
204, -3209. -5,
-30“0 -1390 330
303. 1350 -33.
-315. =450, 83,
L4, 3°o '23.

ar. $5.

-63. S&.

56. Te.

w w &

-290

3.
-z8,
“e7.

W

1
2
2
3
3
“
0
4
7
4
8
“
9
=
65
-
7
b
S
1
S
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25
cé
27
28
29
30
31
32
3
34
35
36
37
k1
39
“«0
“l
“z
“3
“h
“5
4b
o7
Lt
49
S0
51
52

20
22
63
SS
64
Seé
S7
65
S8
66
63
51
64
S1
65
Sa
66
S
Se
S3
27
29
28
30
29
31
30
32
33
59
36
€2
33
35
34
36
14
16
l4

6

S

€

S

2
&7
Gk
56
27
LE
27
58
28
G
2k
23
24

CompleTe fssem A !V

CLAL .

GROUP Vv

-6500
8¢v.
5.
2l.
-3,
-7

Te

20,
35.
“b,
-lZQ
-170
1o,
il.
i7.

l.
’10.
'200
’lso
-190
‘153.
1vi.
'2060
2e5,
-39&1.
'302.
-J37So
‘llCo
637.
500,
4b3,
dlo.
637,
-TU7,
-4tZ,
’5“6.
Tob,
-10b.
‘blo
leU,
3z,
-“3,
-3C.
8.
-37.
37.
-c0%3,
l1éul.
'22350
22‘3.
’Jl°3o
27el,
=901,
7004
lebtbs,
-luwda,

P4LGE 2?2
‘32. -60.
320 -11.
2. 1150,
‘20 620.
-20 -18‘50
2. "3010
50 -RO“.
‘So ’13300
'S. lObB.
Se. 1598,
-160. ‘2580
160. 262,
-156. '6370
156. -1163,
1“9. '7.
-1“90 51“.
1550 '3760
-1530 -573.
L 34,
'20 40,
-533. -6,
533. 3vel.
b5, '35630
4bo, 3376,
'5330 1910
533. -Jbe,
-4b6h, 265,
“bb. -254,
-130 Se
3. b3,
Se S.
-5 -le,.
=Ce -13.
He g -1 - TS
-9 5.
90 =0
U -0.
Ue Ue
2e -l
Ce -9,
=Ue s,
00 -G,
=0 &,
Ue Ce
Qe =0
0. 0.
=]llob. =510,
1166, 9«2,
-18EG. 2147,
1884, 1108,
T88. 21y,
'7?6. ‘1“330
6lo. 1164,
6165 -4la,
115. 3671,
-1150 ’357?-
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GUAL . GROUP vV PAGE 23
] 53 24 -k, 2318. 8. lasose, llso 3672.
( 25 G -2345, -8, -labktb, -115. -3673,
S4 25 -4, 2346, 8. lesot, 11S. 3673,
26 4. -2728. -5, -1«51¢%. -115. -36hR8,
TYPE JINT . e ¢ s » o BOUNDARY OR JUNCTION REACTION o o o o o
NO. Fx Fy F2Z AX My Mz
BODY 26 -2723., & 8, =115, =14515. 36588,
A -l.v 10 9‘.00 -160 -3870 -720. 2‘“20 "250l.
b *X=y 23 2291. by -8, 115, 14463, -3671.
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~3

-81250
4NBY.
-39ﬁ3.
-804,
BU&.
-12230
110.
452.
79,
335.
-152.
-“83.
’300
=135,
1565,
-20910
2091.
-3002.
’2750
23l.
-278.
2”1,
Ue

(e

Ye

-

Fe

-ly .
1466,
-115«.,
115+,
-97b|
276.

9010 AXOACO3-5161-1 016
GUAL . GROLP V
( REACTION RESPONSE TO STATIC SEISMIC LOAD IN VERTICAL DIFECTION
ELT. JNT,. o oELEMENT FORCES. & « ELEMENT MOMENTS .
NO. NO. Fl Fe F3 Ml M2
1 1 -650. =0 0. -0 O
2 69S. Oe O Ve 0.
2 2 '312. 83. 15. 93. 507.
3 411, '830 =-15. -28Y. -507.
3 3 ‘“llo 52. 15. 2690 507.
- 427, -82. -15. =30, -507.
“ 40 250. 82. 128, -Gl, 9.
“ «250. -75. =122. -2%0. -S6.
S 37 18“. 77. -770 lbbo -ll“.
4 -184, 704 70. -19. 114,
6 38 =27k, -8 -53. 15¢, -Hee
“ 278, 75. “b, -bat, b4,
7 39 '730 -SSQ 97. ‘100 520
- 73. 530 -980 '203. ‘380
a8 [ -24], 93. 170 3ut,. Su3.
7 556, '930 '170 -323. -5C3.
3 7 -5S06. 93. 17. 323. SC3.
A 583. '930 ’170 PJSOO =503,
10 9 -17. 93. 6“9. -3nlb. =105
41 17. -53. -608. 20%u. 1C>.
(‘ 11 9 170 91. 645, Jel7o -lus.
‘2 -170 -910 -652. -39‘00 loﬂo
lZ “2 Oe Ce -36. 190 Ca
43 -0 O -36. -19. Oe
13 43 Ce Te ‘3250 19“5. Fd P
11 -2 -7 3z2. 'l8950 -262.
14 11 Ce 6. -321. 18950 258,
e -2 LT 261. -109“- -255.
15 12 22l. 6. 2. -0 -3.
13 -19“0 -6 -2 -Ce 3.
lb 13 lg“o 6. 2. 20 '30
14 -1E0. -6 -2 e £ 3.
17 14 50. O -0 0. 0.
15 =10 =0 0. Ue =0
le 15 10, “0e -0 Oe =0
16 -Se. O 0. 0. O«
lq 16 26. =0 -0 0. =0
17 0. 0. 0 Oe Ue
20 45 31. O =0 0. 0
46 3lo Oe 0. ’0. O
21 10 bhS, «77. 1929. -1613. -B863.
le -6“9. -a96, -19290 -75. 8630
ee 10 -561. -573. 1914. -1615. -T799.
€0 €61l. éll. -191“. °l73“. 759,
23 le b“go 500. 1929. 750 '5630
49 -645, =519. -192v. -1703,. 863.
(j 24 19 8l. 709, 2eS, -19ic. 255.
21 lbo 709. '2“5. 352. -255.



FL10 AXGACOS3-S161- 1

25
2o
27
4]
29
30
31
b *
3
3«
35
3¢
37
38
39
40
“]
ez
43
46
45
46
&7
48
49
S0
51

52

20
22
63
55
64
Sé
S7
(1)
Se
66
63
S1
64
51
65
S«
66
Sa
52
S3
27
29
28
30
29
31
30
32
33
59
34
62
33
35
34
36
14
16
14

6

S

6

S

2
“7
LB
S6
27
LE
27
Se
2k
G4k
rde)
23
24

Complefe /tﬂﬂﬁﬁy‘@ﬁr

GUAL.

'730
73.
285,
-2900
“cl.
-456,
250.
-285.
470,
-w75,
=33,
36,
-250,
2«7,
'270
30.
-26lo
257,
-133.
133,
336,
’3090
338,
-36“.
134,
=13,
-leS,
let,
-12E&.
128,
2la.
-2ls,
133.
-133.
-149,
169,
=0
0.
’2.
-

0.
'00
0.
0
0.
‘00
-36lo
3ol
-595.
995,
855,
-555,
bub,
-b4S5,
3.
‘3:

GROUP V

°1258.
1651,
-l
-2230
-6l3o
-4lc.
'2210
-4cl.
-4ze,
°6300
-va,
150,
Y8,
3«5,
-lUi.
19¢,
105,
357,
333.
33¢.
-35%¢.
431,
-3737.
3549,
'JEZ%.
-ZZG.
1028,
S5cl.
32s.
3o,
'“Céo
-6920
‘3230
-200.
4V8,
271.
Oe

Oe

G4,

6.

“.

-l
-l
-Eu
-Ue

O
26u7.
-lﬁbSQ
-956,
2hul,
-37U7o
1953,
Hel,
~24lc.
25,
-6,

PLGE 25
‘79. 17“.
79. 103.
090 -7ﬂ9.
-bgo -660.
-0%. -2580
Y. -3“7.
630 -659.
-65, ’7500
-08. -3365.
08. ’2“9.
-b]. -493,
“le ’729.
920 -“310
-92. -497,
'390 “91.
39. 727.
92, «2s,
‘92. “900
27 =111,
2?0 'llC-
-1153. -1295.
1153. 1229.
-972. 11020
9720 °102t.
=115, 363l
115¢«. -521.
‘9720 JS*Q.
972. -,
125 =131,
-123. ‘4261
lb&o ’1160
-152. =lel3.
131. 128,
-131. 673,
113. 182,
-l1&. BOYy,.
O 768,
=0 ~10%&,
3. 07,
-3 'XSQ.
1. Sl.
-l -0k,
l. S1.
-l 2.
O 7.
0. ‘37.
G735, SS0.
-578. 2254,
«-3AGH5, -4570,
3986, 2957,
525. 771
-5850 2336.
-“575. ""b3".
«576, 2690,
14313, 17576,

-1“3130

‘181J3o
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24
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NO.
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*X=Y 23

'22‘0‘00
227¢.
-22780
2654,

Fx
-150

15.
15.

048
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GUAL. GROUF v PAGE 26
1S, Je 2o, 14313, 18133,
-15. -3, -2b, =1l4313., ~18697.
15. 3 26, 14314, 18701.
'150 °3. '360 -l“JI“O ’273220
e o BOUNDARY OR JUNCTION ~EACTION o o o o
Fr F2 MX My mZ
2(5“. 3. '1631“' -360 27322.
-10500 87. 2715. 8‘. -33280
-2217. -3, 14313, eS. =17%76.



Complele I”—nl//

FU10 AXDACO3- D161- 1

l
|
GUAL. GROUP V PAGE 27
( REACTIUN RESPONSE TO OPERATIONAL LOADS (INCLULING DEACWEIGHT)
ELT.  JNT. « «ELEMENT FORCES. . . ELEMENT MOMENTS . ‘
NO. NO. Fl Fe F3 M1 M2 : M3
1 1 -65. =0 =0 =0 O -812.
4 70. 0. 0. C. Oe 409,
2 2 -32. 70 lo b, l07. -“270
3 “20 -70 -lo -Zso -1070 -65.
3 3 '“20 7. lo 250 1070 65.
“ G4, -7 -1 “70 ‘l070 -108.
4 &0 22. S. 16. e G 10.
B -22. -S. '15. -370 -9 “0.
S 37 16. 9. -3. ZJu -100 7.
- ‘lbo -H, Ce '170 10« 30.
6 38 ‘25. -9. 'lo 210 -Te ’13.
“ £3. 8. Ce -19. Te -43,
7 39 gt - 1 -7 13. S 3. -3
. Ce 6 =13, -3«, -3, -lce
3 ¢ =55, S. e 27. 1t6. 1-+3.
570 -6. ‘2. -Zbc '1060 '1970
9 7 -57- 80 2. ZE. l(o. l97.
5 £9, - -2 . -310 =106, -29C.,
lO 9 -Ce E. 66, ‘3730 e, -25,
&) e -8B -02. 197, —“b, 20.
( 11 5 is Ba 66, 37l. . -2,
47 “le -5, -66, -382. -, 25,
12 “2 e Ce -G, 2. e 0.
&3 =0 Oe -l o -20 Oe -0
13 «3 Ue le -33. 156, €5 l.
ll =0 . 32. "1530 °250 -1.
14 11 Ue le «32. 190, Cee le
Lo =0. -1, 26. -110, -Ch. =0
15 12 22. lo 0. =0 '20 l“go
13 -15. =]e =0 =-Ue Ce -116.
10 13 19. le 0. Oe -2 116
1“ 'ldo -lo -0 ' 2e ‘90.
17 l“ s. c. -0. 00 Oe 25.
1S “l. (e O« Ue =0 “3.
18 15 lo (e -0 0 =0 Je
16 =0 Ce 0. Ue Oe -2
‘9 16 30 -0 -Oo 00 U 12.
17 Ve O Oe Ve Oe '0.
20 45 3. Oe 0. d ' Ue L,
4“6 Je 0. 0. =0 Oe -b,
21 10 133, 4“7, 184. -]34, -159. 907,
la '1330 -hG, °ld“o ‘210 1@9. ¢791.
22 10 -125. =55, 183, -136, «1l2. -525,
S¢ 125. 63, -183, -lbé, 162, 607,
23 s 133. S0, 184,
L5 -133. -52. -lha,
( 24 19 Jo, -74, 17,

21 -k, 7“0 -17.




F510- AXGAC03-0161- 1

25
26
27
28
29
30
31
32
33
34
35
3e
37
38
39
“n
“l
“2
43
“h
45
46
o7
“B
49
50
51
52

20
22
63
SS
64
Sé6
-7 4
65
S8
66
63
S1
64
51
65
Sa
66
Sq
S2
3
27
29
25
30
29
b B
30
32
33
€9
3e
&2
33
35
34
36
14
16
14
6
S
6
S
2
&7
4B
5S¢
27
“h
27
Sk
26
Y
Z2b
23
24

050

-8G,
85,
'1670
167,
107,

1695,

thyd‘fi
QUAL «

3.
-3.
70.

’70.
87.
-87.
70.
'700
8s.
-89,
-lgo
15.
-40.

‘JBSE»V‘4P
GROUP V

'1590
1«1,
-59,
-570

'llsa
-Tt.
=57,
=59,
-Ta.

=121,

-y
43,
0.
oc.
—IC.
“Jde
| {I
cd,
TU.
TUe

-3hw,
32%.

-374,
355.

PZIOO
-EZO
193.

53.
50.
3b.
’570
-TU-
50,
-——t,
57,
“i,
Ve
e
0,
l.
0.
-0
-00
-0,
0.
Co
«53,
-86,
’3“0
356,
-5290
9c.
-cd.
'333.
iC.
-10-

PAGE 28
“ . -S.
®%y ‘12.
70 ‘1070
'70 -37.
'7. 60
70 -l4.
70 '870
-7, -108.
'7. -12.
Te S.
-le ’530
10 ‘68.
130 -39.
-13. -3‘.0
=le 53.
1. 88.
13. 380
-130 33.
’70 -lEo
Te ‘120
-117. =22l
117 cll.
-0k, 220G,
ok, -1%3.
=117 329,
117. -560
-0k, 354,
D& . Ce
10. -170
-jUe -79.
17- 015.
‘l/o -lelo
17. 10.
'170 6ce
15. 17,
'15. 9(.
O 17,
=0 “lie
Ce Te
-2. -16.
O 5.
L -6
0. S.
wi)e O
O “.
Oe “Ne
S0v. 15¢.
'5090 133.
30. '535.
=20, 32%.,
“Hl. 1~2.
—ba], i71.
-72. 536,
T2 328,
2910V 1752,

-29100 ’ithﬂ.



CompleTe pssemb ﬁw
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WLAL. GROULP Vv PaGE 29
53 2« -225. Je l. 10, 2910, 1407,
25 2280 '30 -lo 'xoo ‘2910. '1":6‘0.
S“ 25 ’226. 3. lo 100 ?910. 186“0
cé 266, -3. -1l '130 -2910. -272b.
TYFE JNT . o« o« o s o EOUNDARY OR JUNCTION REACTION o o o o
NO. Fx FY FZ MX MY mMZ
B00DY 26 -3 266, l. -2910, -13. 2728,
A -X*Y 10 lo °l06o so 17320 70 '270¢

B ex=-y 23 3. 222 -l 29106, 10. -1752.
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Complele 44"!5»‘4}
GROUP V

QUAL .

Pabt 39

DEFORMATION RESPONSE TU STATIC SEISMIC LOAD IN =OWIZ(1) CIRECTION

JOINT
nO.

CONPUNE WN -

33
34
35
36
37
36
39
40
@l
w2
43
L
45
“t
&7
“8

A

0.014344
0.011256
0.004062
0.00«150
0.006147
0.003550
0.00293%
0.001915
0.001115
=0.00000%
=0.0011%6
=0.001%%3
«0.,002%50
-0.003012
“(.00uvlt
-0.010117
=0.016265
'UQOOCUII
=0.000011
=0.000000
0.000003
0.00001¢2
0.00C0C0
0.000000
b.COCCCL
C.C
0s00cU32
Ce001269
0.002255
c.002103
0e.00b1l6e
0.0076¢9%
0.0085¢&8
0.008131
0.011375
0.011176
Ve00&l62
0.006126
0.004136
V.0041€2
0.0028E3
0.001015
«0.00]106«
-00002925
~0.0010862
Ue00113B
«0.001695
0.00l6k6

«UEFLECTION o & &

;

0.000956
0.000764
0.000333
0.000302
0.000300
Ve 000254
0.000207
C.00C130
C.0LLOTE
-0.000010
=0.00UC0bs
-0.00013%
-usC0CE]LD
“L(02257
=lellotic
=0.0007]c
=0.0011%0
-U«00C010
'0.000010
-0.00C010
-Les0C00CE
-0.00CQUO
C.C0CCCC
C.000000
UeCCQOOU
0.C
0.00C157
0.000174
0.0C0177
Le00C196
CeCOCEGBS
CelUCT1C
0.00C€3%
VeCOUCBIE
C.C0C788
ULe.0007880
0.000cE7
C.000c87
0.000313
0.000313
0.000c07
C.00C0653
’00000077
-Ce.luCc1O
-0.000161
CeCOCla]
’0050017(
0.00C157

Z

-0.005739
-0.005089
-0.005605
-0.005601
=0.0054¢60
-0.0054€2
=0.005456
-00005“7
~0.006783
-00002931
0 00&7E3
=Ce005420
=Ce 005440
“Lel054uc
“UeCO0Swa?
=0 005440
~U.005452
-0.0027€0C
=0ed030ee
“Ue00c776
~Ue(QG2E .
‘0000020“
~Ue00ClEC
-000001“5
-Uas0001c
Ve
=0s0012%0
=Ues0010c7?
=0.001858
-00001027
=0s00l074
0001041
-0.005309
'00005059
-00005313
-U.OOSOtl
-00006352
“0.C06357
‘0000“371
‘00004527
'00006602
=Le00CGT7E2
“0eQUGTEZ
“LeCl4TED
-00003002
-00003092
=UelU2Tcc
-Lvelle722

X

-0.000032
-0.000032
‘0000C03l
«0.000031
=0.000045
~0.0000%%
=0.00C048
=0.000048
=0« 000C%6
=0400C06H
=Ue00CCutk
=0.0000%0
=0.000Nu6
-0e0GCO&E
=0s0uC0406
=0.0000406
-0.00C0%0
=0« 0000k
=0e00C0%c
=0.000046
=U.00003%
“0e 000043
-(s00C0OCY
-0.00000E
-0.000008
0.0
=0+0000a1]
~0.0000%5
=0.0000%1
«0.00C045
-0.00C051
-0.000051
-0.000035
-0.000036
-0.00C032
‘0.000032
-000000“9
«0,00C06v
«0.,00C00Y
-00000059
~0.000048
=0s00C 046
«0.00C046
=~Us00C0USE
«0e0U00GE
=~Le000(04c
“Ue0LCCHE
=0.00C0a0

« ROTATION
|

0.000508
0.000508
Le000S14
0.000515
0.000634
0.000627
0.000662
0.000646
C.0(C0640
Ce00C6uE
C.C0Ct%E
UeONQEGR
O.00C040
Ve CUCOMH
UeCOUBSE
CevlUbuE
UsUl0bMO
0eC0OCLSTS
0e.C0C513
VeOCOubA
Cs000S0E
Ue000&DA
0s00CNG3
0.00005%
VelGO0OSE
Ue0

0.00C513
Ve 000&0S
0.000512
0.0NC4LY
0000550
0.000537
0.00060¢2
0.C0Q713
CeCOOSLE
0.00050¢e
0.000637
0.000637
0.0006237
C.000637
U« 000640
Qe iNCHLE
Det0OCOUE
0000640
Ve0003513
0eCOUSI3
CeG0CGbO
CeU0QubE

Z

-0.000025%
-0.00002%
-0.000012
-0.000012
-0.000008
-0.000008
=-C.006C0CH
‘0.000005
0.00000¢
ve.G0O0CE
0.C0COCE
c.000002
c.000002
CeGOLICE
CeUCCCc
0.00000¢
c.00CC02
DeCOCu
Cs0LQOCO
0.000000
=0s00UG01
c.20CNC1
ce(OCCCT
0.000000
c.CocCc000
0e0
=0es00UNCC
Ue0000C00
=-0.000CCO
0D.C0C00C
-UOCOCO“
-0.000022
=0.00CC13
‘0.300022
=0.000025
=-(C.,000025
-0«0000n0a
«0.C0COCH
=0.CN00CSE
=0s000¢Ce
-0.00000>
CeCO000¢
VeC0COCE
Ve O0LLUL
C.000000
Le 002000
0s.00CCCE
CeCOCOCO




510 AXSACO3- 51461-1

&9
-1}
51
52
53
S«
S
Se
s7
58
s9
60
61
62
63
bb
65
66

=0.000011
=0.000004
0.000003
0.000003
0.000011
0.000012
=0.0018632
0.001839
=0.001661
0.0016€7
0.008587
0.008130
0.0077c2
0.008ick
=0.0000&6
G.0000806
=(.000085
0.00C0¢E7

053

-C.000010
=0.000010
0.0000C1i
0.000001
-0.00C000
-0.0000C0
°0.0001“l
0.000142
=0.000155
0.C00155
0.000706
Ve00O0GG6E
0.00071¢
0.00C751
’00000012
Uev00012
'000030‘2
0.00C01¢c

Complele Assesm bly

QUAL« GROUP V

-00002987
-0.00c837
-00000226
-0.000207
-0.000228
-0.000207
'00000271
-0.000271
'00000156
-0.000158
‘00001963
-0,001798
-C.001718
-0.001725
-0.000ec6
-U.000226
=0.00C1%8¢
-O.COClﬁd

=0.000042
«0.0CCCub
-0.00003%
-0.000039
“0.00C043
~0.000043
-0.00003%
-0.000039
=0.0000453
=0.0CC043
=0.0000>1
=-0.0000>1
«0.0000C51
«0.00C051
-00000009
=C.00CC0Y
«0.00CC0Y
=0.00l00LY

0.000513
(000460
0.000508
0-.G005us
0.000464
Ce 000404
0.000508
0.000508
0.000404
0.000abu
0.000550
0.000550
C.000E37
0.000527
Ue000003
LeC00063
CeCOONG3
CeCOS0CS

F4LGE 31

0.000000
0.000CC0
-0.,000001
'00000001
0.000001
e.000001
=0.000001
-0.000001
0.Co000C!
c.00030¢C1
‘00000012
=0.000cC12
-0.,000022
=0.000C2¢
C.000000
C.000000
0.C000CC
Ce000CQCO
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C.ﬁyp/@*i /Vstaﬂvﬁéﬂ'

SUAL« OFOUF Vv

FAGE 32

DEFOR™ATION RESPOWSE TO STATIC SEISMIC (OAD IN MORIZ(2) DIRECTIOAN

JOINT
NO.

VENTWUVE WN -

o o DEFLECTION o o &

X

0.015831
0.012695
0.0046€%
0.0040641
0.004037
0.003510
0.0029¢€2
0.002051
0.0013€7
0.00022¢
=0.000395
-0.000%&6
-0.0017€0
-0.00cccl
=0.0054ci
=0.006042
-0.0079%8
0.00C266
0.000269
0.000103
0.,000c65
0.000113
0.000009
0.00000%
0.00CC0B
0.0
0.001908
0.0017Ce&
Jes002110
0.0019086
0«008&343
V007790
0.006%07
0.008387
0.013054
0.Cl2168
0004207
0.003660
0.003b60
0.004207
0.002807
0.00]1284
=0« 000318
‘00001732
=0.001205
0.001750
'0000)3@5
0.001542

Y

-0.000983
-0.000821
~0.000450
~0.000424
-0000'“2“
'0.000“2“
-0.000423
-00000“2“
-0.000322
-0.000052
-0.000341
=C.000452
-0.C004¢€1
=0.C00407
=-C.00GCS13
«C.0005c3
-0.20C576
‘0.000051
'0.000050
‘0000005“
=C.000080C
0.0000C5
-C.CGCAC3
-0.000003
-0.,C0C0C3
C.C
-C.C000c2
-0.0C00C3
-0.0000£0
0.C00000
-00000113
-0.000085
-0.000639
=0.00059%9¢
-0.000713
'00000713
-0.000597
=0.000597
'0.000251
=0.000251
=C.000315
=Ce000322
’UQOUCJ“I
'00000357
=C.000067
‘OOUGGU33
“Ce00C07«
-UeV00033

Z

-0.004357
«0s006257
=0.006309
=0.004307
=0.004257
«0.004cS5
‘0000“255
-0e00%cS2
'00003705
«0.002329
°00003705
-00005605
=(e00&cC7
=0e0(04c(Y
-Le0UGE0Y
=Le00GC0Y
U 00&cuUY
=~Ues(02342
=0e0023%0
-0e002317
-0000“955
«0.000105
-C.00CNE]
’UoOUOU?I
=0sC000CE
Vel
«Ce001379
-0.0013%5
=0.001379
-0.001355
~Ue 001 34E
-0.001345
=0.C03754
-Ue (03957
=Le003706
-00003979
=0.0051«l
-OOOOS“Z
-0.00337¢
=0+00330¢c
“L«C037C8
=0+0037u>
=UeC037C>
=Ue 003700
«0e00¢3%¢c
»Lellc3tn
=UelUZCI]U
-Ue00cI10

0.000027
0.000C27
0.000C26
0.000025
0.00C001
0.000000
-0.000001
=0.000001
=0.00C0CE
°OQCCCC¢6
-Ues00CTCE
-0«000008
=0.c00COG
-0es00LC0CE
=Ue00CCCH
=0.Qu0C08e
-0.00COCH
-0.0G000GLS
-0.00C005
-0«.000000
«0e00C0LVE
=0.00C007
0.00C0CC
0.000000
Ve0COCOQO
0Ve0
=0.00UCOCS
-0.000006
-0.000003
=0.000006
0.000026
0.0000¢1
0.00C015
0.00C0026
0.0000e7
G.000027
0.000000
o.00C00Q0
Le.000000
0.000000
-0.000001
-0«00C0CO
=0.0000CH
-0e«00C000
=0.000C0V5
=Ve0UC0CH
-0.0C00006
=Le00LCOVE

« ROTATION
Y

0.000400
V.000540
o.00CH18
0.0000618
0.000562
C.000557
0.000551
0.000544
0.000504
0.00CS03
0.000%02
Ce000&Y7
C.0NC4&9]
CeCOC&o«
Ce 00340
Ce000328
VeC0Cl6C
CeC0Cu5G
Cel0CLCS
Cel0GU&L3
CeUC0GCS
CeCO0CAIO
Cel0NJGa(l
Ues00NQ0J3B
0.C00035
Cebl

VevlCalc
C.000404
CeG00&1S
0.000407
0.0005%86
0.000566
0.000642
UeC0CHDE
0.000540
0.000540
0.000557
Ve200557
0.000557
0.000557
0.00054%
0.00CS5¢C3
0.0005C3
0eCN0&YT
0s0004CS
CelQC&CY
Cel0C&03
Ce0Q&0U3

Z

-0.000115
-0.000115
-0.000110
-0.000110
“0.000109
-00000109
-00000108
-0.000107
-Us000104
=0.0001C%
-0.CnCl04
=0e000106
=0«(0C1Ce
=0«(0C1Cs
=Ue(001Ces
=Ce(00]0s
-UQVOUlc“
=velllUEY
«0«(0C0CI
=Ge.000013
“uesi0JQCH
=Ceu0J011]
LeulCCOeC
=0e)C0OVE
=Cs00C0CCc
Cels
“LeJUINCS
=-C.00000C1c
=Ce,0000C5
=0el0CO12
=0eGuCICI
'U.OOCC;b
=000CN95
«CeJOC0OYS
=0.000115
'00300115
=0sC0U1D>
=0s00010CY
=0e0UU10S
°00600109
«00001C7
=JelNC]lCS
=el0(C]le
'00(00‘0“
«0e(NCOC3
'Co(G»QCj
eCel 00013
“0eC0OUOII



510 AXSAC03- S1c -

&9
S0
S1
s2
S3
S«
SS
Sé
S7
S8
S9
60
61
62
63
()
65
6o

0.000c€5
0.0001¢c0
0.00C265
Ge000262
0.000119
v.00011¢
=-0.001206
0.001749
=0.001341
0.001544
0.008967
0.00815¢
0.00793&
0.00837]
-0.000023%
0.000072
'C.OOOOS3
0.000058

1 055

=0.C000%0
=0.000054
-0.000013
=-0.000013

0.00C0005

0.C00005
-0.00C021
=-0.C00006
=0.0000c0

0.00002%
-0.000133
-0.,00C113
-00000085
-00000101
-0.,0000Cs
-0.000005
-0.000004
-0.000005

C'ayw‘)& ﬂk’eﬂ"4P
WUAL. GRUUF Vv

‘0.00(3‘“
'0000232“
=0.00005«
=0.00005«
-U.000109
-0.00010%
-C.000087
~0.000097
-0.000098
-00000098
-0.001302
-000013&6
=U.001303
-U.001300
‘0.000097
-04000057
-C.C0009%
‘000000§9

=0.000005
=-0.000008
-0.00C00¢
-0.00C002
=0.00C007
-0.000C07
-0.00000c
=0.0000cC2
=0.00C007
-00000007
0.00c02¢6
0.0000¢c6
0.000021
v.000021
0.00CC00
0.0CQCQ0
0.000CCO
0.0CC0LLO

0.00040%
Ve 00003
0.00040%
0.000409%
C.00C4C0
C.000400
0e00040Y
0.000405
CeC004C0
0.0004C0
0.00059¢
Cou0C598
C.000568
0.,000%60
0.000040
CeCOCO&U
00000640
0.000040

FAGE 33

=0.6000C3
-0.000013
=0.000C06
=-C.00000C6
=C.000011
=0.000011
-0.000006
=0.0000C6
=0.00C011
-0.000011
=0.000101
-ue003101
=0,000095
-U.000095
-0.00000¢2
=0.0000C2
=-0.0000C2
“(s00000C2
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Complete ”""7

PAGE 34

DEFORMATION RESPONSE TO STailC SEISMIC 10AD In vewTICEL DIRECTION

JOINT
NO.

VNV & WN»-

e o oDEFLECTION o o« &

X

0.001333
0.001033
0.000409
0.000308
0.0003¢€8
0.000355
0.000345
0.000325
0.00Cc318
'0.00COCZ
0.00Cac2
0.000297
0.000290
0.00CcES
0.00C2%%
0.00Cc«1]
0.00C200
C.00C05®
0.00029%
~0.,000301
Ue00C27¢c
‘00°0C27l
0.00C3C0
0.000000
0.000Q00¢0
0.0
0.00C143
’0.000135
0.000112
-0.00C1C3
-0,00C030
0.0002¢3
0.000567
0.000731
0.001261
0.000655
0.000559
0.000177
0.000177
0.00C55%
0.000339
0.00C317
0e000303
0.00C2%0
0.0006%4
0.000220
'000007Cl
'00000212

Y

'000l0“3b
-000085“3
-0.0030¢7
~0.002640
-C.002638
=0.00c%¢c6
-0.002199
-0000155‘
=0.001472
=0.0008¢c0
=C.(0G(378
=L 000544
=L.000736
“Ce(0CEIT7
0esvu0C33E
-CeC00377
-0.0u1l8B3%S
=C.CuUCHBSE
-C.000RE4
=L.0000BE3
=0sCUL1773
-C.00C1cl
-U0.(0C0%0
-0.0000“6
=UeC0CO&c
Cel
“0el01l1c0
=C.0C1127
“0.C01193
=(.00120C0
=(eClG3cHE
=CeV04 340
“C.006459
-0.00€323
=CevlUb&bE
=C.008408
=-0.00782%
=0.0028c5
=0.002443
‘00002“53
-0.002016
=0elU 144k
~0eUUU99S
=Ce.c0CB11
-00000379
-C0601389
~Gs0GCATE
=0e00139¢C

Z

0.00033¢6
0.700336
0 Jo3dee
0.000322
€.000331
0.000331
0.000330
0.000329
0e000337
-0«0000C4
0e000337
Le00C33c
0e00C332
CeC0CI3C
UelOUL33c
Ce00033c
LeCO0332
Ce00CLlc
CeQ0C411
=0.0004c3
CeCUOT7T77
-0.000061
=C.00CCLC
=-Us000000
«~UeC0000C0
Vel
Ge00CIT0
-Ce000377
C.00C370
‘0.006377
Ue0OQ3ET7
-0e000405
UeCOL&08
-Ues001173
Ve001%e3
~Cs001158
VeGO0BEZ
-~0eG0O00%3
=U+0000C0U
Ue000705
Ue000339
Ve00C337
CeGOO32Y
Ve 0O0OCL 327
Ve COUSTT?
Ve 000577
=Ge000DEY
~Ue(NCSEY

x

0.000199%
0.00C333
0.000414
0.000412
0.000c29
0.00C22¢2
0.000208
0.000c0E
0.00Clsl
Ce00Clel
0.0v014]
L.00013E
00060135
0«CO0C1E?
-0.00C0141
-0.0u00¢e0
«0.200194
04000140
0.00C 140
0.00C140
0eC00Clae
0e00C1uéb
0eCLOCIS
0.06C032
0e00CCIV
Va0
0«00Cia3
0.000144
0.00C145
(0001406
0.000342
0.000325
0.000459
0000492
0.000323
0.0060335
0.C00222
0.00022¢
0.000222
0.000c2¢
0000202
Ce00014l]
00014l
VeOuC136
0000140
UeOLUO 1O
VeOUD]40O
0«00G0) a0

« ROTATION
Y

0.0C0050
0.000050C
0.0000¢41
0.000040
0.00001%
0.000013
0.000011
C.000010
Ce0CUOCH
Ce000O0CH
0.00C0C%
0.00C0C%
0.0000C%
LeCOCOUA
000004
JelO0COCL&
Oe.c00004
-COCCCOJI
=0.00C0N00L
Ues00UO6B
=0s00COG6L
0.000C6c
Ve 00CCCU
C.000000
Ce0COOQU
C.C
0000063
0.000065
-0.,000C62
0.00G064
=0.0000G1v
Ue0000N%1
=0.00000%
0.000216
0.300050
0.00C050
C.000013
0.000013
0.000013
0.,000013
0.000C10
Je00CCCH
CeGO0OU™
0.000004
0000066
=0.0000%06
Ce000G0BE
Gev0OUOOLDL

z

-0.00007%
-0.200075
'00000111
-0.000112
-0.000120
-C.00C0120
=0.000120
-0.0001¢cE
=0.00C125
’00006)25
«0.00ulcd
'00000]26
=0.00C1cH
C.00CleS
=uel0C1Z6
-0sChC1lCE
-0es00C1EG
=0sC0CHED
~Ceulv134
=0.00013¢
=Led0UL1%0
“0sC0C]137
*UelHJCio
=0.000010
=0el0eOCy
Cel
“0elCC]l3n
=GC.0001386
=0.G0OC15%
0000127
-UQQOL3“U
“Lev0U311
=0.000363
Qe (0035
=0.0GC0T79
«0.,000079
-CQCUC1C“
“0s.0001E0
-0eC00120
ele0Gulel
=Le 0001
~Uel0C12S
=0e60C1eS
‘O-anlfb
=CecUC]36
=)eC0OC]124
=uet00] 3
- JuNcli?
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0.000123
-0.000127
0.000c60
0.000192
-0.00019%2
-0.00025%
0.00C636
0.000202
-0.00C6238
=0.,00019«
0.00055%
=0.000557
0.000670
0.000740
0.000043
0.000042
=0.000043
=0.0000423

-0.000884
-0.000863
‘OQOOOlIb
~0.00011b
-0.000121
-0.000121

0.C00397
-0.00002%

0.000399%
-G.OOOQ“X
~0.006a584
‘0000“328
“~CeC04lsag
-G.CO“SGl
=0eu000C?
=Ce00C1lce
“Ce00020C7
=Cevlllve

0n7

Ve0006227
-U.000236
0.0000%50
-0.000019
0.000021
=0.000049
ve00021c
G.C00212
‘000002‘3
-0.000213
0.0009€5
=0.000126
0.00008¢
0.00Cle3
Ce00Gle]
Ce000Q1sl
“vel0C &2
=velQUlwc

GUAL.

Cuw,/t Je Mss 'M‘/)r

GROUF v

0.000140
0.CO0C1au
0.000142
0.00601«2
0.00014%
0.0001%4
VeC0Cluc
0.0001e2
0.00C1las
0.0001%s
0.0003«2
0.00C36c
0000325
0.006C225
(VP I O T
e 0000 de
0.00C03%
CaDGLL O30

=0.000006
C.0000068
=0.000060
=0.000C60
C.0000862
G.000062
=0.000060
=0.000060
0.00C002
C.000062
=0.000010v
=0.00001u
0e000C4]
0.0000%]
Ve00000LU
velOCOCO
GeCOCOUD
velUOCCUC

PAGE 35

°0000013“
=-0.00013¢
=0.000160
=0.000140
-C.000137
=0.000137
=0.000140
=0.000140
=0.000137
-0.,000127
‘0.0003“6
=CeC0U34e
=0.000311
“0.06C311
=0.000010
=0.0ucC0lC
=LeCOCCIC
=Jel0COICU
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one

CompleTe  Wssembly

GLAL. GROUF V

FAGE 36

OEFORMATION RESPONSE TC UPERATIONAL LOADS (INCLUCING CE2D&EIGHT)

JOINT
NO.

OCOVEmNOUI S WN -

bt ot ot ot
& W

—
Ul

—
O®~NO

N NN NN
F W C

NN
o ~Nwow,m

9y

2

0.000122
0.00005«
0.000036
0.000033
0.00C023
0.000031
0.000030
0.00C028
NeCOO0CE?
=0.C000C0
0.00C0c5
0.00005
0.000024
0.00C0e3
0.00C019
0.00CC1eE
C.00C013
0.00C05
Ve00CO3V
’0.000020
Ve0O0CL27
-0.000027
0.00CCCC
0.0030uC
0.000000
0.0
=0.00C017
0.0000c0
~0.0000c%
0.000027
-u.OGCOES
Ce00010H
=0.0000¢co
Le.00C158H
C.00C091
0.000059
0.00C044
0.00C021
0.0000c1
0.00C064
0.000020
0.0000c7
0.000ucH
0.00C0c%
0.00009&
=0.00C0Ce
-0+00C1.0C
0.002G0%

eDEFLECTION o o« &

Y

-0.001427
’0.001155
=0.000422
'0000C365
=(0.0003064
-0.000327
-0.00CcE8
-0.00022¢
-00°°0l7l
=C.C30087
=vevuiO0l
=0e 000034
Cell001e
Gev 0L mc
Cecvuilcll
Vel0Uc2Y
CeC00ELS
“Ge00CO87
“Ce0GUOE7
“velGO0OBT
=0euilllbl
=0evll0lle
=CevuiLleS
=UevilQis
VeU
“CeulC17S
=0elUU1T6
«0.C00G190
'00600191
=Jevuin?2
=CevileEly
=0elUlHYH
=CecUCHTE
-0000‘157
=0.001157
=Ce00C376
-0.00C37b
=C.C0003%2
0000452
=0.00027¢
“Gevillte
=Leu000CL
CelUU0ECI
veUOClled
=Leul0l96
Cev0l0cCw
-C.OGCI97

Z

0.000075
0.000075
0.000074
(.000074
0.000075
0.000075
0.00C075
0.000074
Ce00C0T75
=v.0000C1
ve00C075
Ce00UO0TS
velOOULTE
GelOCQUTS
ceCOCUTS
GeQOCUTS
GeGOCOTS
Ge00Clcs
Ce0OUOSOQ
“UeG0OCVYS
Ge0J0U1T0
-ue(000VIlC
«CeCOC0OCO
“ue 000000
-~0eGOCU00
0.0
CeCUOOEC
~G.0000kc
Ve00O00UED
'040000&&
VedUUOOEC
‘UOOOCUCS
Ve00C2E3S
’UcOOCl“O
ve00c2€5
=Us00C1&3
CeCOC130
0e00LUIU
Ce0UCOILS
ve00C139
veulCOUTS
veOOGUTS
veJULOOTS
vel QLTS
LelOClcH
velGUGIcH
“LellCleYy
-».Cbélé%

A

0.000033
C.000047
0.000056
C.000050
0.00C0%C0
0.00003%
0.000C30
0.000037
OeduC031]
G«.00C031
De0CCC3I
CeGOLO2]
0.000031
QevulC30
UeQ0CCIE
0e00GCOILIS
=0.00000¢c
OeCiCOSI
OeVLCOIV
0.0u003l
0.000C030
GeGOCGC30
00C0C0L7
Oe0LCOCT
VeCOCCUSG
Ge0
GeouC030
0.00C030
CeCULOOIV
0.00C031
0.000050
0000048
0.000059
0.000004
0e00C0u7
0.000047
Ve00CCLI%
0.000039
0.000039
0000039
06000637
VedGOO2I
O«CuUCOSI
VeQUCOII
veCOCOCI0
Geu0G3U
UVedUCCL3I]
UeduCu3l

o ROTLTION
Y

0.000005
0.000005
0.000004
0.00000%
0.0000cC1
0.000001
C.000001
C.C00001
G«.2006001
Cev0QCU1
JeuliCOCI
celOOOVI
Cel000G0]
Leungoll
veu0COCI
veu0G0OV]
Gel QOO
*Veddudu’
=Ceu000]le
Let 00015
TR
CeG0GO]w
veulClul
velOQOCY
veuQ0OGU
el
“veuUl(O0]le
Cev0001S
“0.000014
CeU000I1S
“UeulQ(ue
OQCCOOL7
00000C3
Cs0CCCIE
0«COCUS
0.0000u5
C.CO00C1
0.00000¢1
Gs00000C1
c.Go0CoC1
C.u000C1
0e0000G]
0.0000C1
Je0G000CI
Jeu0l014
“Ue00UCIL~
Leu0COLS
JeG0OCOILS

z

0.000001
0.000001
=0.000006
-0.000006
-Gs.C000C7
-0.000007
-0.000009
-0.000009
-OOOOCCll
-CQOOOOIl
'C.COCOIA
=L« 000011
~(e0ULOI]]
=seG0uC1ll
“Levtiv(ll]
=ueOCOLI
=Leu0UNOI]]
coeOCOUb
=({e000U]G
“CeuNU013
“uveliuufle
=UevliN]e
=ueuuldLl
=0eCUOCS]
~veuGlUOUUI
Uel
“Ue(OC0]@
“Geul0CCle
“0e 000014
=3e00001%
0eulCiUs3
“0s0000ES
=Cev 00037
=(ev0002]
velUCOC]
Ce000001
“ysUOCOUT
“Ce0000C7
=0eGOCO0T
=vel0OCOCT
=0 00COCY
=0elLOOL]
“LevC0OI]1
“vevNCOI
=veclOuvla
“JelULula
*UevOLll2
“ueuOuClz




~ -

SL10 AXDACO3-0161- 1 0%

ay
S0
51
S2
$3
S«
55
56
s7
S8
59
60
6l
62
63
64
65
66

0.000012
-0.00001¢2
0.00C0c6
0.000019
-0.000019
-0.000025
0.0000682
-0.000008
-0.000093
0.000010
‘00000027
-0.000138
0.000150
0.000159%
0.000004
0.000004
=0.00000%
=0.00000%

=0.000087
=G.C00087
=0.000012
-0.00C31¢
-0.0G6001¢
-0.000012

0.00C095
-0.,000118

C.0000%6
-0.,060120
°0.0007C9
-C.00C0672
=0.000680
=C.vdC710

0.00C0Q0s
-C.000015%

Cel000C%
“Cevi00I1S

9\

Complele  Assemély

CUAL «

Ve 0V00&Y
=0eC0u0ES
veQOCOCY
=0.000005
0.0000L>
-0.000009
0.0000«3
0.000043
«0.000044
“0.0000%e
0.0001¢9
0.0000CH
-0.000013
=J«0000L7
Ce0u00cY
Ce00ULVCY
“Le00uL0cY
“Lel0CLLEY

GFOUP Vv

0«000030
0.000031
Ve.00GCUL S0
0.0v0030
0.000030
0.000030
G.00CCJ30
0.000030
0.000030
U.000030
0.000050
0.000C50
00000«
0.0000«0
ve.00COC7
0.00CC07
Ce0GCGO7
0e0GCOOLT

=0.000014
0.000015
=0.000¢C 1%
=0.00001%
J.000014
0.00001%
=0.0G001&
=0.000014
C.00001¢
0.000014
“0«00000%
~C.00000%
0.0000C7
C.0006007
OeVGUOCU
C.000000
Ce0CQOCT
Cevd0OGU

FAGE 27

=0eCuulle
-Ge000C1
=0.000C1«
=0.00001%
=0.000014
“0.00001«
‘0000001“
=0.00C01%
=0.00001«
“0.000014
~0.,00003%
=0« 000035
=0.CNJ0EY
=0s0000EY
=C.C0COCI
=0.000001
=0.00000C1
'OOQGUGQ‘
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EVALUATION

DEFORMATION RESPONSE OF COMEBINED STATIC

JOINT
NO.

LT NOUNE WM -

060

CF

OLAL. GRuuF v

YA&ELYE

o o oDEFLECTION « . &

X

0.021526
0.017118
0.006647
0.005827
0.005832
0.005036
0.006217
0.0028%3
0.001020
-0.000223
0.001275
0.002233
0«00235C5
Ue00w273
0.010458
0.011804
0.0181C3
0.00027&
G.000422
=0.000347
0.00060C7
-0.00C3c0
0.00000%
0.000009
0.00C008
0.0
-0.002813
0.0025%2
=0.003148
0.0028068
-0.0117“7
0.01105«
“0.0124€9
0.0118¢6¢
0.017453
0.01€619
0.0059€&8
Ve 00568]
0.0056¢1]
0.005&E
0000“110
0.00‘57"
0.0ﬂ1159
6003425

Y

-0.011955
-0.009773
-0.003536%
-0.003056
-0.0030%3
-0.002803
-0.002537
-0.,00c12¢
00016860
'OQOOGV7C
~0e001100
=0.001061
Ge00CSOB
0.000857
Ce00129c
0.001c0c
OeClcaSe
~0.000974
=0s0L0UL0YTC
-0.00057¢
=0«00155¢
«0,002133
‘00000055
=0.0000%1
=0ev000ub
Oe0
-~0e0G01307
=0s001316
=~0.0013%7
“0el0lucek
-0.00805¢
-0.0G5080
=0.007420
=0.007261
~0.,005092
=0.006692
«0.003277
=0.003277
~0.0028cH
=-0.002826
~0.00232%
'OQOOlOSl
=~Le001l1ce
0000701

0.0072€&6
0.007245
0.007151
0007147
0007010
Ve007006
Le0OTVVI
Oe000Y% 3
Vel 00135
“~Ue0037¢]
Velielle
Ve00LEYES
veulB9c
VerLdtbt?e
GeUESE T
veulb9e?7
velUut%7i
el V3Bl
Vel 3255t
°v000371~
JeruObecla
~vedliluY
“velOCIlE]
=ve00C1E]
“LeG0ULnI
Gel
Vel02%c3
=Le002c:22
00602“23
=Ue00ccic
Ue00c%c3
-00002239
Uel0BLSY
~0.0006%3
Ve00BES]
=Ue0006€5]
Ve D0BMEY
Le00OB21E
Ve 0055234
Ve0OSEZS
velOBILIEZ
OeCO0LIl O™
VelCOOILl 3w
Cellola]

Ca.yJGft./ﬂﬂhrdiﬁf

FAGE 3°

SEISHIC aND OPERATIONAL LOADS

e « o ROTATION

A

0.000237
0.000382
0.00C472
0.000470
0.000274
0.000206
0.0060252
D.00C245
0.000180
0.000100
0es000180
0.00C177
Ve.00C173
U000 LeS
0.000063
0.00C0068&
=-0s.00CcCc
0.000178
Ve00G0177
Ue0O170
0000177
UeCGCIBY
0000042
0.000040
0.000037
0.0
N.00017%
Jel0GOIlBL
0.00C1ml
0.00C164
0.0003%6
0.000370
0.000520
0.000557
0D.000382
0.00038¢
0.000C60
0.000C20¢
Us00CC60L
0.00C26¢&
0.C00CeS
Ve OUOIBY
0.00C100
0.000177

Y

0.0000657
0.000747
0.000805
0.000809
G«000B4Y
0.000667
00008e7
0.000845
0.000862C
0.00081%
G.000817%
Ge.00OBL7
C.GOCBI1S
Je('00BUY
0200735
0003727
Ceu006LL
=0 0075
=, 000674
0.000636
~0e500669
Je000630
0.000074
0.000070
0.000066
Vel
“C.000e75
0.000€30
“0.0000677
0.000639
-0.000821
0.,000750
0,000940
0.001011i
0000747
0.000747
000008*7
0000847
Ue000B&T
0.000R47
0.000845
0.00081Y
0.000B1Y
Ve GOUBILT

BERRRERL SR PR ST O Fosip it . Y o

Z

0.000143
0.000143
°00000162
‘00000163
=0.000169
~0.000170
000017«
=0.000v177
“0.00C173
=0.000173
“0.000173
“0edlulTe
=0« 00174
-00000l7“
“Uel0U1T%
~0e00ulT4
“LelOU]T74
‘OQQOCOQJ
“~0e0001a7
“0+00ulst
~UellVISe
=UelUCI5E
=Us000012
04000011
“Ge0LUOILD
Veu
' T121 1
“GelOVISI
=UelUU]I5
=~UeU001S2
=0 00UL355
=0.00035%5
=0e000u0l0
~0.00030¢2
VeD001=3
Ve000143
0000170
'UQUOC17O
-0000U170
-usUUU1T70
-Qe00C177
-U.UGL173
’0000&]73
‘Ooh00l7“
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&5
46
&7
«8
&9
S0
51
S2
S3
Se
S5
56
s7
58
59
&0
6l
62
€3
6«
65
6o

0.0024c2
“0.00255«
-0.0023¢&6
0.00230«
0.00C304
-0.0001¢¢
0.000397
0.0C00344
=0.00C2%5
-00000309
0.002370
=0.002554
-00002321
0.,002300
=0.012655
°0.011b93
VeOll2wl
0.C116%0¢
0.00010¢
0.000lc
=0.00011«
“0000;117

041

Ce000&a0
~0.001553

0.0004e<
=0.0015%0
‘00003972
-0.000972
-0.000129
-0.00012%
’00000133
-0.,0001233

0.000517
'0.00076“

0.000524
=0.0007¢0
~0.005349
-0.0050%¢2
'0.00SOCb
=0.00830%

0.000019
~0.0001lie

0.00001%
=0,200C11m

Complete Assembl,

GUAL.

ve 004055
Ue 004035
’000037“6
=0.003748
ve003bLI
-0.00372®
0.0002%%
=0.000233
0.0002%%
‘000002“7
0.000400
V.000400
'00000327
=0.000327
0.002722
C.bO?ZcZ
-0.002171
-Ue 3“’0
0.00031¢
0.00031¢
=U.00uctl
=U«00C2c0

GROUF Vv

0.000177
0.000177
0.000178
0.000176
0.000177
0.000176
0.000177
0.000177
0.000180
v.000180
0.000177
0.000177
0.000180
0.000100
0.000396
0.00039¢€
0.00C37e
00000370
000002
0.0000%2
0.00CC&2
0000042

-6000007“
'0.30067~
0.00063¢
0.00C636
=J.000€e74
0.000636
“0.0006€9
-0.00066%
0.000630
0.000630
=0.00066%
=-0.000606%
0.000630
0.000620
’OCOOOBZl
'00000621
0.0007%90
V00790
0.C00NT74
0.00007%
0000074
0.000074

PAGE 39

-GQCCUl~7
’UoOOOl“7
=Js0001%e
Ve 000146
L0007
-UQOOOl“b
=0s00L01%%
'00000]5“
«0.20015¢2
=0.000152
“0.0001%4
~U.00015«
-0.,000152
=0.00C15°2
=0.00u3%%
-0 000395
=0,000355
(e 03355
=Js0CLule
= 000012
=0ellULULE
-J-UUu(xé
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GUAL.s GKOUF Vv

. BEAM STRESS FOR COMBINEL STATIC AND OPERATIONAL LVALS
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GUAL. URCLF Vv FAGE 4]
52 2s 6 0.0 0.0 -2.00 le2 26.3 SA-515°70 Calw
30'0 1.50 1000
(\ €3 25 & 0.0 0.0 =2.00 led 2643 SA=5]5-T70 0.05
370 1.S50 100
S¢ 26 6 0.0 0e0 =2.00 lew 2043 5£=515-70 Q.00

3.70 150 1.00

BOLTED JOINT STRESS FOR CCMEINED STATIC AND CPERATIONAL LOADS
(N=NUMBER OF BOLTSs AREA=AREA PER FOLT)

BOLY JOINT DESCRIPTION.ECLT STRESS/Z10(3) MATERTAL SMax NUTE
JNT LOC, TrPE N AREA NO, SMaAX SAL DESCRIFTION /SAL
10 - CIRC & (Gel3d & 151 b62.8 Sac Oh 5 Oelso
23 e PAD & 0,31 K 13.1 B8z.8 SAc CR S Uelb

THIS EQUIPHENT Is LCLEPTABLE FOR Tht SPECIFIED SelS“IC PISTURsLNCE
THIS REPORT HAS cbtN PREFL=RLL BY /

(; SARRY L OAAKDER
SENIU~ DWAFTSar

FISHER CONTROLS COMFaNY

VERSICM Q&rsce/ec
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QUAL. GROUP v PAGE 1
( ee FISHER CONTROLS COMPANY e
GEORGIA POWER COMPANY ASSEMBLY «BAB927, 4B8AB928
ORIENTATION 38A7935, 38AT940
REP ORDER 228-XSACO3=N1P,N2P CODE CLASS 3
CUSTOMER ORDER PAV=2064PAV=2=34
SERIAL NO. 8342938 TAG NO. 1HV=12596 ITEM ND. 1S5
8342939 1HV=12597 156
8342940 2HV=12596 165
8342941 2HV=12597 166
e® VALVE DESCRIPTION ee
10 INCH NS21-SR80=12-9230 CODE CLASS 2
BRACKET «BA002S BETTIS SPRING RETURN PISTON ACTUATOR

ACCESSORIES : EA1B80 NAMCO LIMIT SwITCHES (2)
67FR PRESSURE REGULATOR
NPKE321A2V ASCC SOLENOID valLVvE
1000 S ASKCROFT GAUGE

DESIGN CONDITIONS : 100 PSIG AT 200 CEG F

ACTUATOR TORQUE : 1471.0 IN=-LB

REQUIRED FREQUENCY : 33 HERTZ 10.0 TRIAXIAL G LOADING
DYNAMIC ANALYSISs ACTUATOR ONLY

(’ DATE OF TwIS REPORT / FEBRUARY 6, 1984

CONTROL INPUT DATA A
MANUAL INPUT GENERATION FOR VALVE ANALYSIS
SEISMIC STRESSES ARE SUPERIMPOSED BY SQUARE ROOT OF SUM OF SQUARES
STRESS ALLOWABLES ARE COMPARED TO maxIMum PRINCIPAL STRESS
MASSe STIFFNESSe LOAD ANC STRESS MATRICES ARE NOT PRINTED

DYNAMIC MODAL ANALYSIS TO BE PERFORMED wlTH EVALUATION

CROSS=-SECTION DATA
EL. CROSS-SECTION

NO. DESCRIPTION PARAMETERS

1 TUBE A= 5,375 "o T = L1650 B
2 TUBE A = 5.375 ’ T = « 1650 ]
3 TUBE A= 5,938 e T = L3600 .

- TEE=-SHAPED A= 3,600 ’ T = «3000 . g = «9400 )
Tl .8750 v Rl= L1250 -

S TEE-SHAPED A = 3,600 e T = L3000 s B = ,5400 ’
( Ti= .87S0 v Rl= L1250 ’

6 TEE-SHAPED A= 3,600 v T = L3000 v B = L9600 ’
Ti= ,8750 s Rl= .1250 .

7  TEE-SHAPED A= 3,600 e T = L3000 v B = .9600 '
Ti= .2500 y R;s «1250 -
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1C
11
12
13
14
15
16

17
18
1@
r4
2l
ezc
23
c4

25

26
e7
e
26
30
31

33
3e
35
36
37

38

39
40
4]
“?
%3
s
“sS
Lt
«7
4R
“9
50
S1
52
s3
S4

RECTANG.EOA
RECTANG.EOX
RECTANG.E0A
RECTANG.EOX
RECTANG.BOX
RECTANG.BOX
RECTANG.BOX
RECTANG.HOX
RECTANG80x

SOLID CIRCLe
SOLID CIRCLE
SOLIC CI=CLE
RECTANGUL AX
RECTANGUL AN
RECTANGUL A
ReCTANGULAR
ChrANNEL

CrANNEL

RECTANGUL am
RECTANGULAR
FECTANGLL 4w
FECTANGUL AR
HECTANGUL AR
RECTANGUL AR
RECTANGUL AR
RECTANGUL AR
RECTANGUL AR
KRECTANGUL AR
RECTANGUL AR
RECTANG.B0X

RECTANG.EOX

RECTANGUL AR
RECTANGUL Ak
RECTANGUL AR
RECTANGUL AR
SOLID CIRCLE
39L1C CIRCLE
SOLID CIFCLE
SOLID CIRCLE
RECTANGUL AR
SOLIC CIRCLE
SuLID CIFCLE
SOLID CIRCLE
SULID CIRCLE
RECTANGUL AR
RECTANGUL AF
RECTANGULAR

PP DEPEDEPDDPEPPEPL LB AR~ PRPRPDEDDLDLED-AD-ADDDDDEDDED DR AD D AD AP AP YD Al P~

Bt e B e e e

e e

-

e

— e

06\

o

3.000
«5500
“.000
« 3750
J.000
«5500
€.000
«3750
£.000
« 3750
8.000
«3750
7.500
«37%0
“.000
« 2750
J.000
e S500
1500
l1+125
leled
3.5C0
S.000
S.000
S.000
B8.000
« 3500
8.000
« 3900
«87S0
«8750
750
<8750
«8750
+E750
<8750
<8750
«8750
3750
3.7%0
3.000
«2500
3.000
2500
3.875
3.875
1.750
1.750
Ce000
1.500
1300
«750C
3.500
2.000
2.000
2.000
c«000
5«750
9.750
S.750

E I I T I T O T R R N S S T I L R I D R I I I I D I I I I I R D I I S O I I I I R I I I I I I I I I IR

T =
Rl=
T =
Rl=
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Rl=
T =
Rl=
T =
Rl=
T =
Rl=
T =
Rl=
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Kl=
T =
Rl=
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Fx rended Stvucluré
GUAL .

HRUUP v

«5%900
«0
«37%0

«875¢C
«8750
«8750
«B750
+ 4870
o0

oaB70

«FR0C0
« 9800
«9000
« 9800
« 9600
«9800
« 9800
«9E00
« 9800
4.625
4.625
«2500
01250
«25C0
«1250C
« 7500
« 7500
. 750(‘
« 7500

«8750

4,000
«.000
4.000

P I I I I I I D I D DR R I I

C I N I R I D I D I R R R D I I I I

m ™

(24}

m o

m

PAGE
3.000
3.500
3.000
4500
©e500
“.500
«.500
5.500
3.000

2.527
24527

Je000

3.000
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JOINT

JOINT
NO.

DONOVEFWN -
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COORDINATE

x

3.250000
3.250000
3.250000
3.250000
3.250000
3.250000
3.250000
3.250000
2.250000
=0+438000
2.250000
3.250000
3.250000
3.250000
3.250000
3.250000
3.250000
=0.43800"
-0.63600(0
=0.435000
€.53R8000
-5.838000
-to375000
-6.625000
’6.875000
-10.375000
'20813030
'20813000
-2.R13000
-2.813000
-2.813000
=2.8]13000
2.312000
2.312000
2.312000
2.312000
4.,R41000
4.841000
1.659009
1.659000
2.2500C0
2.250000
2.250000
2.250000
=0.436000
-00538000
-0.638600

ExTendsd StncTure

QUAL. GROULP Vv
DATA A
Y 2z
2.500000 26.650002
2.500000 20.650002
2.500000 T.500000
2.500000 6.,50000v
2.500000 6.50000v
2.500000 S.56000C
2.500000 4.6CC0000
2.500000 3.00000u
2.500000 1.75C000
0.C 0ol
2.500000 ’1075C000
2500000 =3.,00C000
2+500000 =4.600000
20500000 «5.5€0000
€¢500000 ~13.750000
2500000 -15.600000
20500000 -25.059000
0.E75000 0.C .
3.070000 0.0
-3,070000 (UM
3.070000 0.0
-3.070000 0.0
0.0 Cel
0.0 Oe.0
0.0 Vel
0.0 0.0
3.87500¢C 4,00C0Q0C
-3.,875000 4.,000000
3.875000 %.500000
«3.,875000 ©.50000V
3,875000 15.37%000
«3.,875000 15.375000
5.625000 16.12%000
»2.250000 16,.,125000
5.625000 20.69000¢
«2.250000 20.69000¢
4,051000 6.500000
0.979000 6.500000
0.909000 6€.500000
4.091000 6.500000
2.500000 4,500000
2500000 1.59300C0
24500000 =1.59300Cv
2500000 =4,500000
4,25000C =3.61000C
©e250000 3e610000
-90250000 =3.610000
=4,250000 3.01000¢C

FaGE

N
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CUAL+ GROULF Vv PAGE <«
49 =0.438000 1.750000 Cael
S0 -0, 438000 -1.750000 O.v
S1 -5.935000 2.987000 GeD
52 -5.938000 20500000 0.0
S3 -5.93£000 =2.500000 0.0
S« ‘50938000 -2.907000 0.0
sS -5.528000 4.,12500¢C -3.,010000
S6 =5.538000 4,1250cC0 3.€10000
s7 =5.936000 =4,125000 =3.610000
Sa -5.938000 -6.125000 3.610000
59 ’2.813000 50625000 16.l25000
60 -2.813000 2.,375000 15.,375000
el -2.813000 '20375000 l5.375000
52 -2.813000 -20250000 16.125000
63 -5,538000 ©,125000 <«1.375000
fa =S.838000 4.,1250C0 1.3750C3
65 ’50935000 -6.125000 -1.37500C
ee -5.6380500 =4.125000 1:37500v
8 0O UND &2 = Y SPRIUMOG & 0L 7T 401 8KTY D AT A
JOINT TYPE=MLT PLANE=-DIRECTION SPRING & BOLT JUINT PARAMETERS
NCe /ZFIXITY (O~ DESCRIPTICH
23 111111 cOCY
10 CIEC « a A oY NoT= &ol3 o0/78= 0650000 w= 5000
(. YSHE (o0  o2Sh= 0.0  +STU=  1.0000
FG= Ce
23 PLD - g e =Y NeT= Z.10 oD/2= 07500 Y= (7300
YO= Z247500eYSk= 0.0 - = B.2500
21= 0e75009 Zt= 0e0 v25h= Oe0
CONCENTRATED mASS D AT a
JOINT LUMPED FOR SHIFT CISTENCE OR MOMEANT OF INEFTIA
NO. MLSS DIF. X Y L
1 0.166219 xYZ 0.0 0.0 -12.500000
6 0.C06470 xY2Z 0.0 00 Ce0
| 8 0.006670 xY2 0.0 040 0.0
12 0.010352 »Y2 0.0 0.0 0.0
CORCENTRATELC L 0AD DaTa
JOINT . " s FORCESs o o o . e e QMOVENTbo . o .
10 0e0 0.0 a0 147140 Oel Dol
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GLUAL. GFOULP V

- ——

(‘ E LEMENT I NP UT AT A

ELe JOINTS LENGTH uNGLE AREA MOMENTS OF INERTIA MATERIAL

NO .« /RADIUS I=-11 I=ce 1-33 CESCRIPTION
1 1 2 s.000 2.7007 S.1726 18,3453 9.1726 STEEL

2 e 3 13.1%) CeTO0T G.1726 1643453 9.1726 STEEL
3 3 4« 1.000 €.J0FP6 2646379 45,2758 24,6379 OUCTILE IRONMN
4 &0 & 2.250 16400 142021 061517 061087 OUCTILE IRON
S 37 « 2.25% 146400 142C21 041517 041087 LUCTILE IkO:.
6 38 & 2.250 146400 12021 061517 041027 CUCTILE IRON
7T 39 & 2.250 1e2400 141672 0.,0383 0.0643 DUCTILE IRON
8 6 7 0.960 S.E8T6 S.EIS7 B,3225 5.8257 DULTILE IRON
K 7T 8 1.600 65625 1547451 29.5%4a 2t 4326 DUCTILE IRuN
10 9 31 2.750 S.€B76 S.E357 B.3z25 58357 CUCTILE IRON
11 9 42 0.1597 Be212S 72.5131 ©3.1571 2bk.HEG6 DUCTILE IRON
12 &2 43 3.186 Be€12% 72.513]1 €3.1571 ce.8¢96 DUCTILE IRON
13 «3 11 0.157 Re€12% T72.513]1 €3.157]1 2E.8866 DUCTILE IRON
16 1) &4 2.750 Bew3TE 6240947 S5T.5977 2742600 DUCTILE IRGH
15 12 13 1l.t00 CeSE2S 1547451 29.5%44 20,4226 CUCTILE IPO0MN
16 13 le C.960 €.6376 S,8357 R, 32¢5S H.B2I57 DuCTILL ImRCH
17 14 15 B.190 1e767] (CeceES (6570 0.74%5 STLEL

18 15 15 1.850 05940 0Q0.076 (41573 0V.0786 STEEL

19 16 17 9.455 05940 Ne(7TRE 041575 0.07€86 STCEL

20 45 &6 T.227 3.062¢ 0e15%5¢ C+t5FS 3.12&3 STEEL

2l 1¢ 18 0.875 7.875¢C QeSlce lemELT? 530]563 STeel

22 10 5¢ 1.750 TeB8T7E0 Ce5024 1.8E67 53,1563 STEEL

23 lE Ly 0.875 7oe753 CQE-Z“ l.bet7 53.1563 STiEL

24 19 21 6.376 S,4372 23,8363 (1,385 co4326 STecl

2% 20 ¢2 85090 S.abTz «3.8363 Ve JLES Cewl24 STEEL

2¢€ €3 S5 2.235 Ne257S 0.0086 0,Ju23 040547 STELL

27 64 5¢€ 2.235 0,6575 C.0¢tko (.1C23 0.,0547 STEEL

2R S7 65 2.235 0.8575 0.0686 0.1023 0.0547 STEEL

29 5Sb 66 2.235 0.8575 0.065¢ 0.1Cc3 0,0547 STEEL

3n 63 S1 1.785 0.6S7S 0.06€¢ 0.1023 0.,0547 STEcL

31 64 S1 1.785 09675 C.0686 Col0¢3 VL0547 STEEL

32 65 54 1.785 D.ES75 0.06%6 (.1023 U.05«7 STEEL

33 66 S4 1.785 0.857S 0.00685 (1023 0.0%547 STEEZL

34 52 53 S.000 0.ES7S 0,066 041023 0Ce0%47 STEEL

35 27 29 0.50u 17.36438 30,9161 «]1.2¢62 20,3247 STEEL

36 28 30 0.500 17.3438 306.916] «1.2652 2043247 STEEL

37 29 31 10.875 2.7500 4968 S,2067 33,4548 STEEL

36 30 32 10.875 27500 34968 S5,2047 3.4948 STEcL

39 33 59 6S.lec 2.9063 041362 0.4785 33,6266 STEEL

40 34 62 5S.125 2.9063 00,1362 0.4LT7ES 3.6366 STEEL

] 33 35 4.56S 1.3125 040615 00,1753 0.3350 STEEL

@42 34 36 4,565 1.3125 040613 0.,1795 0.33%0 STE:LL

3 14 15 10.0&0 3.1416 0.7685&4 1.57C3 0.78%« STEEL

G 14 6 11.120 1.7671 N.24E5 Ne4S70 Ue2%95 STEEL

a5 S €6 0560 167671 0.2%ES Na970 0.24F5 STrbL

Lt S 2 l4.l190 Gell]d 0.C)55 00311 UeC155 STEXL

4«7 47 4B T.220 3.0625 0.1954 0,655 3.126€3 STEEL

s S6 27 3.1%59 J.1ele 0,754 1.35708 047854 STIFr ELE~ENT
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WUAL. GROUP Vv PAGE o
4G 4E 27 2.436 3,141 0.7854 1.5708 (U.7¢%6¢ STIFF ELEWENT
S¢ SB& 28 3.159 2,16416 07054 15708 O0e7€S4 STIFF CLEMENT

( S]1 48 28 2.436 Jelelt 0.785¢ 15708 UTESe STIFF ELEMENT
52 23 2« 0.250 39.0 S2.0 154,.4 3059.0 SA=5]15=7¢0
53 2“ 25 00250 39.0 58.0 15‘0.‘0 30900 SA°515-70

37 6 RIGIV LINK
38 6 RIGID LINK
39 6 ~IGIC LINK
40 6 RIGID LINK
4] 8 RIGIC LINK
4e 12 RIGIC LINK
3% 2 RIGIC LINK
36 2 RIGIC LINK
«3 10 RIGIC LInk
42 10 SIGIC LINe
45 16 RIGID LINK
46 1S =ICGI. LINK
«7 20 Rlclo LINK
4B 2¢ RICGIC LINK
s5 21 ~IGIC LIk
56 21 RIGID LINK
S7 22 RIGIC LINK
58 ¢? RIGIC LINK
S4 22 1610 LINK
53 22 =IGID LIuK
52 21 RIGIC LINK
( 51 21 RIGIC LINA
63 23 <IGIC LINK
k4 23 PISIC LINK
AS 23 FIGIL LINX
66 23 RIGIL LINK
59 31 =IGIC LINK
66 31 RIGIC LINA
61 32 RIGID LINK
’ 62 37 RIGIC LINK
45 15 RICIC LINK
SC 20 EIGIC LINK
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DYNAMITC

RESONANT FREQUENCY

JOINT
NO.

NP P WN -

X

-0.816283
-0.650872
-0.251951
~0.2207€5
-00220“95
-~0.1891€8
~0.15€88S
-00102979
=0.0615%3
-0.0022¢€
0.051657
0.0927¢€%
Ne145450
C.1773C8
Lek79422
055252«
1.00C000
-0.,00273%
-00003665
'0.000659
‘0000“072
-0.001028
0.0
0.0
0.0
0.0
-0-°°“326
-0.087658
-00105736
-0.098p78
=0.423346
=0.40484¢
=0.454788
=-0.434818
-0.659269
=N.636109
=N.223209
=N.21771¢
-0.217712
-0,22320¢
-Ne.152EC]
=0.056&C7
0.046539

07o ‘Er’?nll{ .
CUAL. GFCUP V

ANALLYSIS

+DEFLECTION

Y

0.040290
0.0305064
0.006362
0.006%87
0.004%5]
0.004888
C.0uvE132
N.C0%e36
D 006752
0.0029562
C.00€651¢
0.008772
0.006779
0.010390
0.016583
0.018130
0.028172
0.0029%6
0.002549
0.0026963
0.005HR3
0.000040
0.0
0.0000C0
0.000000
0o.C0C0C0
-0,000203
’0.000736
-0.000445
-00001031
=0.000275
-00001“2“
0.022299
0.020621
0.0c8044
0.028064
0.007378
N.007378
0.0018E2
0.001482
0.C035%9
0. 06i4RaS
N.00€%17

SYruc Ture

NORMALIZED EIGENVECTOR & & & &

|

0.254039
0«253186
250245
0.25011%
Ne26S759
0e265633
Cerd5670
Le24%232
Ne211522
Nel23i0e
C.21151¢
UePbbleEs
(e264L363
602‘ -y
be24uS2]
Ue24&bN3
0.12335%
(o L T
0.120005
Ge26FT16
0.000679

(= - - ]

0
.n
0
o0
0.070570
N.0682¢7
0.070963
0,0682€4
0070078
0.06778%
0.22252%
0.,2351169
0.221665
De234tl1l
0.296033
0.29B160
0.192233
0.1931Ck
0.212017
0.211507
0,211507

X

-0.001563
0001664
“0.0017«0
-NesCC1727
0.000235
00007
0.0CC3«1
Ue0LG3TC
VeCCOE]c
0.000€19%
ﬂ.ﬁGCtl*
n.c0C&22
e 000ACLS
Ue(T(63S
0.C00A20
Ce000847
Ne0C1132
V.C[ngq
0.000%28
NeOC0ECS
C«0C0&3E
D.00NEEE
Dol
0l
Cot
Ce0
0.00C6ES
0.000595
0.0004080
0000(559
-0.0CCELS
-0.000400
-0.0C1056
-0.001652
’000016““
~0e0( 1844
N.000274
0000274
Cel0(274
CelClec7e
CeGGOL3TO
0.000E19
0.0.C06.9

e ROTATION

Yy

=0.,02342b
-00023127
~0.030980
=0.031003
~0.033341
-N.023289
-0.033275
=0.02321«
=N.0(32325
-0.03231¢
=0.032329
=Je 03259
-0.C32808b
=0.,02309%
=0.028959
’0.039870
“N. 069779
=0e027672
=~0.022534%
=Nec190%
-00022““9
-Jd.0c163c

0.C

Cell

Oev

Uel
’0.0?:&&7
=N 021697
'ﬁoU?e7°9
=0.bz2021
=0.0306%5
-~0,029921
'0.037299
’0.0-00185
=0.028127
=0s02%127
«0.0332c%
=0,023320Y
=(0e23259
~0eL2320%
=-(e(322]0
’00”32312
=yeul2312

PAGE 7

= Ble3 MERTZ (IN X=DIFZCTION CR Y=ROTATION)

Z

0.0U268E
0.002687
0.001932
0.001906
0.001731
0.001727
0.C01587
0.001%21
N.0nl1671
0.0010867
0000l0b7
0.00107¢C
LeCO1CT2
N.COINTE
0.@01077
0.001077
0.C01075
DeCU0&2Y
00000“1*
0.000507
0.000“39
0.0N0461
0.0
=0.0C0N0N
-0.000N00
(s QLuluw
De000abe
DeCLO&FC
0.0006ES
0. 000520
C.0Ne30Yy
0.0042cu
De0042S5
0.09“Z£h
Qe002%87
Ned0cH87
DeULT727
0.001727
0eCO1727
“0001787
000151
De0O1067
Ne(N10K7

N N A
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0.1416€3
0.077755
‘0.085663
0.07%012
-0.079133
-0.002915
-00001328
-0000“031
-0,003793
-0.0018851
=0.001666
0.076454
-0.085629
0.07€3950
=0.079234
=0.454014
=N, 416752
’00“1117@
PP
0.0

O
0.
Ne

C. 008635
0.004n5%
0.00104c
0.C0823¢
0.000£63
0.00294%
0.002963
0.000075
0.00007S
0.000040
Je0D00040
n.001€57
-0.001507
0.002091
-N,002012
H.0001%0
-0.00027%
-C.0”1“2~
-“.COll?“
Nn,0
0.0
D.C
Ned

071‘Prﬂan5d'

Sthreclure

2WAL. Ciur v

0.2116%6
0.1269€5
Uel269€5
(el200€e
Cell00¢€4
Cel23€44
iel21€3%
0.0000€%
'0.”00““
c.0010C3
0.000727
N«NNNSES
0.0005€5
0«00C0ECQ
0.0000EC
(.NREQGL
00071007
NeCETIES
U.fb’lES
HeN
NeN
el

~
et

d.000822
0.000528
N.00C52e
H.0C(625
C.000629
D.000%528
0.000%29%
0.000438
0.000635
0.“00568
0.000%60
G.0N0&3E
0.000BJE
0.000508
0000(505
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Pressure Retaining Parts

MARSHALLTOWN. IO'VA PAGE 1 OF i3

BUTTERFLY VALVE TYPE 9280 M. sAG 1034
0’
. ) w»
335}323} Calculation Procedure "BLl> 'B-23~-¢
W- for & ln.ag‘:

=

l REY

Following are stress calculations to determine:
1. Valve body hoop and bending stress .A‘ﬁﬂ' m"L"MA.

2. Retaining ring hoop stress

3. Shaft torsional, bending, and shear stress

4. Disc bending stress

These calculations are for a Type 9280 Butterily Valve constructed of the
following materials:

1. Body SA-Sis=-70
2. Disc SA-351 - CFoM
3. Retaining ring SA-815-70
4. Shaft SA-SL4 HI01E
Reference:
Order No. 228-X5ACO03-N \P, NP
P.0. PAY-2006 , PAY-2-34
i 55, 150, 165, 16l
Category seiim'l(— éﬁ'tg}gz_y I
Type 10" NS2IC -SR80~-12 9280
Valve Tag No's. Serial No's.
| HY=[2590 9342936
IHV- |12597 $3242539
2HY- 12530 R342940
2HV=12897 @243294 |




10 AXUAC03-5161-1

BUTTERFLY VALVE TYPE 9280 s SAG 1034
Calculation Procedure PRLG 'P-23- Q
for
Pressure Retaini Parts RBE l\° Z.7E
MARSHALLTOWN, I0WA hg —— - A6t 2 or 5

| N
Design Conditions: “ﬁi'm_z_,ﬂw.ﬁ—

1. Service Pressure IOO PSIG
2. Pressure Drop 50 PSI
3. Service Temperature 200

4. Actuator Torque 3320 In-1b u-aJ on 2007 of The 9“7‘./"‘7
'¢ raf at ‘0‘90,"

,-.fy rs:‘“’c /
Allowable Design Stresses for Materials of Constr

1. Body R38O0 s

2. Disc 247780 PSI

3. Retaining Ring A paBO PSI

4. Shaft 8430C  ps1 (Torsion)

27150 PSI (Shear)

" Order of Calculations:
1. Body hoop and bending stress
2. Retaining ring hoop stress
3. Shaft torsional, bending, and shear stress
4. Disc bending stress

F.ollowing the calculations is a summary of allowable stresses vs.
calculated stresses.

5. Code Case 1635-1
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nO.
BUTTERFLY VALVE TYPE 9280 SAG 1034 IC
Calculation Procedure UBLG 9-23-4F
for —
Pressure Retaining Parts BBE .27 82
MARSHALLTCWN, 10WA PAGE 4 OF 45
l REY

1. Body Hoop & Bending Stress

-y

ID=11.030 (M) /| 'f‘/ 4‘4m)

w0 )

- 0D= 1275  (Min) _ |

— 100((378% + 5.515")

= (9% psi

Sr = P

- =00 PSI

NOTE: The body is considered to be

P(2a) _ (2b)
¢, = —— for thin cylinder
h 2
52 2)
- E(—E;? for thick cvlinder
(d" - a%)

Where

P
2a

Internal pressure (PSIG) =120
Inside diameter (In)
2b = Qutside diameter (In)
t Wall thickness (In)
0, = Hoop stress in Body (PSI)

athicK walled cylinder since b/t < 10.
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BUTTERFLY VALVE TYPE 9280 " sac 1034 <
Calculations Procedure Bl '@-23-9°
for —
Pressure Retaining Parts RRE 0:27.8
MARSHALLTCWN. 10WA PAGE 4 OF 15
| i REY
ol

Hoop Stress at Shaft Hole

*Clavarinos formulia for thick walled cylinder d/(2t) < 10),
and Crocker, "Piping Handbook', Pages 3-13.
New York, 1967.

King, R, C.

Fifth Edition, McGraw-Hill,

0 / [ §
g /// //7// 2
- -4
J g 3_ _ 43
- -" KJ 2a=4,00
/ 727
Fa //////////// 1
———————
198
.43
e 1S
L=4.025 -
D=7 i
2 2 .
cep S +D'QA 4N
D° - 4"
Where
-, 00 ’0 S Ii-2(3)3+ 1908 (\‘i’ '5) P = Internal Pressure (PSIG)
=1 IO—[ ) d = Inside Diameter (In)
D = Qutside Diameter (In)
A = Poissons Ratio (0.3 for
Steel)
- \9—, PS.\ 0 = Maximum Unit Stress (PSI)
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. TR
BUTTERFLY VALVE TYPE 9280 SAG 1034 !3
A Calculation Procedure "BLG Te-zg.-a'
o RBE | :
( 0.27.86:
Ret Part
MARSHALLTCWN. IOWA PRI Sarasnm Seeee PAGE 5 OF 15
l REY |
2

NA- L34 bage 5 hev. A

To conservatively allow for shaft hole, unit stress for solid block (L by 2a)
should be multipled by the ratio of the face to face dimension (22) over
that value minus the packing hole diameter.

4.00 "

cs-a(za_ ) = 19'1(4 m—Ery ):337. psi
2 i b2 (This expression 1nc1udes a ratio of the cross-sectional areas

o) - P i___’ available to carry the hoop stress load.)
- b Where:
*1 a = Qutside Radius of Shaft Hole (In)
’oo(u._'iL‘- b = Inside Radius of Shaft Eole (In)(Largest)
4

0y = Hoop Stress of Shaft Hole (PSI)

=140 psi

Bodv bending stress at weakest supporting section:

i'/// i !

C t 7 LT
@k\\r‘ //

N % /

7777777 1

X.‘_ﬂ
»w

) P
Bending Moment Section X-X
Bending Moment
- W ‘G - W
M=W [ o 1) D here
= Seismic | 1 '

GLoad Seismic Acceleration in g's
W « Weight of Extended Structure (Lb)
D = Distance to Extended Structure C.G. (In

( no(#5t1) 1233
- 74@0 In-Lb
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BUTTERFLY VALVE TYPE 9280 NO.  SAG 1034 i
-
‘aas}qa' .’Eﬂ' Calculati?n Procedure ‘Bl [®-23-9°
MARSHALLTO'WN. IOWA Pressure Ret:Ining Parts RE 'OM
- PAGE 6 OF 15
‘ | REV
TSt r NA-L234, Pap 6 Rev A
| \1}— 4 I e 4000
¥ | \ \\ b-2.608
x—Y_d . - b d e c = \-b‘le
\ \ i -4.600
k \\ ki e-8:0@ r
T b | c-ite . S4Q0IAL o4,
SONNANN NN N | ‘ 4 3.2
L ¥ o .
3 3(529‘3
xx ig 'éi) 2 : + (ezd)(a)(f\
= u'%—‘zf‘z[ .(12__.&) (e.a 4600%@3321
- lii?S 80 In
Bending Stress (:xx} = Mge 2)
(Based upon 4.56 Load)
) 7400(842.)
183.80
o= 75 PSI

XX

Assume weight of extended structure acts 90° from previous calculation:

-d 3
@ st [(QT”"*) ]
yy 12 64 12
3 —
- 2008600 ~r(icael R' .e-uea)@ oof
a 1~ I + > A t
=
= 34,80 w?

MC1017
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. "o,
BUTTERFLY VALVE TYPE 9280 SAG 1034 C
Calculation Procedure FALG (8-23-97
. for RBe [\0.z72.82
MARSHALLTOWN. IOWA ressure Retaining Parts PAGE 7 OF 15
REV

Bending Stress (based on a 9= ¢ load)

o - B NA-/24 Page 7 Rev. A
. yy

_7400(3£2)

34.80
- 428 s

Consider an accident condition with bending about the xx and yy axes
simultaneously:

c = 0 +* 0
Xx Yy

- 115 +428

= 03 ps:

This value is conservative because it includes the 1C
load (weight) of the actuator and bracket in the vv axis
However, the stress is significantly below the allowable
stress of AEPABO PSI.

Torsional Shear Stress

Conservatively omitting the load carrying capacity of
material on outside of bolt holes and modeling shaft
hole as a rectangle.

o 4T
‘1 @* - Y0 + ¢)
aB320)
= R.00*< [oz6>) @080 + 1.628)
= 23] ps,
- - 4 fa!‘la)
k2 d

- Hre - (2688 - .629)(@,00% 1628)

= Bl
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‘ IO T VS TERFLY VALVE TYPE 9260 NO.TTSAG 1034 [,
" H? .
o Calculation Procedure BLG 19-23-";
for :

E O 2
P . =

MARSHALLTOWN. IOWA SERTUTAE PECSINIAG Serre PAGE © OF 15

REV

2. Retaining Ring Hoop Stress

\ \\ r
\ . L ———

NA-L34 Pag & Rev. A

NN

1O =2a ———— \
Hoop Stress (S.) '-gé:il for thin ring
2 2
= a,p = (1 + =5) for thick ring
b~ a“ p”
tmax
oo (10)
- ‘zéz\
= 23377 rs1
P = Internal Pressure
2a = Inside Diameter
t = Min., Wall Thickness

2b = Qutside Diameter

Note:

MC7621

The ring is considered to be a 4him walled

at o0 = a

cylinder since @/t P 10.
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BUTTERFLY VALVE TYPE 9280

. sac 103 |o

Calculation Procedure
for

Pressure Retaining Parts
MARSHALLTOWN, IOWA

"Bl ©-13-9:
RBE |l0.27.8°

PAGE Q OF 15

|

REY

Shaft Torsional, Bending, & Shear Stresses

T/ NA-134 ,Page 9 Rev. A __

Maximum Torsional Shear Stress (Ss) =

Where

T = Torque

d = Shaft Diameter * ).25

J = Polar momeant of inertia

M(d/2)
Bending Stress (JB) -

Force (7)) = LP.A Where A is
Where d is
aa Ie— Where L is

! . from outer

'
Moment (M) = (F/2)L to edge of

&
(28 _ 0

i ST

¢ - 100 &78.850)=1850

V.
L x-(-'-g-:g-e').'ls =2944%

og = kax) =

1192

area of disc T18.%9
dia. of shaft =\.26

the distance =5
edge of bushing
disc

2044 (155) = 15359 ps
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BUTTERFLY VALVE ‘TYPE 9280 M. sac 103« |
Calculation Procedure YELG T‘-‘3°°3
toe RBE |10:Z7.6
MARSHALLTOWN. 10WA Pressure Retaining Parts PAGE 10 OFJ 15
. REY

M‘ !21 ’
Max. Shear Stress at neutral axis due to shear load: d MIQ’RWA"

2F

T = 1.38 from experimental results
max

a
R)78s0
Tr | 25%

- 4414 -1

n

- 139

Combine max. torsional shear an: pax. shear stresses:

T = S 4+ T
comb s max

-840+ 44.4
=1 30p0rs1

Combine max. torsional shear and bending stress using maximum shear
stress theorv of failure:

o =c. =538 »psr
x B

¢c =0 PSI

y

e = 5, = B%brst

Principal stresses

g +C g ~-¢C
xa v+'/(x v)2+72

2 Xy

36940 -
. - +x53ga )z* B0 40°

= 19244

Cl'

%9




) L 4

rl - ‘. . p 6
e i iy _ BUTTERFLY VALVE TYPE 9280 0. sac 103 | A
Calculation Procedure TBLlG (8-33-47
] " fﬂi i o € |\0:27.8
MARSHALLTOWN. I10WA FARGUTS Welsiaag Terss PAGE 11 OF 15
REV

- b
cz-
Then

MC72785

°x+°v /cx-cy2 -
=3 T + ()

is3gete. _ 153590 5 gz

NA-L22,Tae £/ Rv. A __
~3¢6es8

PSI
o - o,
Txnax - 2
. 19244 -(-3285)
max =
=
tmax B SI

NEGE P

shear stress theory is:

N = E:—t Where N = Factor of safety
- Syt = Maximum code allowable stress
- _S54&¥3S
2 (i3e5)

N= 2.3
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]

SAG 1034 | ©

MARSHALLTOWN, ICWA

BUTTERFLY VALVE TYPE 9280

Calculation Procedure
for
Pressure Retaining Parts

"BLG 8-23.¢°
\0:27-8

4. Disc Bending Stress

—a
-

®

o -

l

NA-L34  Page /2 Rev. A
H(h1/2)
1
Bending Moment (M) = 0.083(.&?)(03)*

(A) Bending stress (o ) = @ Sect AA

12

DK - h)
12

I

Total width = 2-088
Diameter o’ hole =129
Diameter of disc ¥ \0

Pressure drop # 100

Where

AP =

v - .083%(00) 10> = @300
- '0(""“"‘-75.' = 14.557

. e%0 (Lige)
857

lt-
Bending stress (-,

o]

@ Sect BB

*
Bending moment (M) = 0.3927 Dz AP [Lo + 0.2878D]

3 -
Dh1 whz

"1 -&
Where
hl = Total width
o
D
L

= Diameter of hole
= Diameter of disc

= Distance from center of the
bushing to the edge gof disc

M=,3927 (uw)" (oo [1.375 + 28780 )]

- 16702

% |p(1..6.0? _ %_\‘_(!.25)4-
% o

-1.37%

106,068

.
See Appendix 1 for derivation.
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MARSHALLTOWN. I0WA
P

031 T TBS ™ rerry VALVE TYPE 9280

Calculation Procedure
for
Pressure Retaining Parts

NO.  SAG 1034 I

-

YBLG 18-23-9C

3 1 27
PAGE 13 OF 15

MC72781

P

REY

BB

oy = 102 (2580)
lb.cos
= 139gpsi NA-L34  Page /3 Rev. A_.

Section
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-

-
g
>
e
SUMMARY OF STRESSES 2
z
MATERTAL STRESS ALLOWABLE (DESTCN) | CALCULATED (ACTUAL) g
COMPONENT SPECTFICATION CALCULATION STRESS (Ps1) STRESS (PST) >
HooP 20250 955
BODY SA-515-70 HOOP @ SHAFT 2L2A50 140
BENDING 1‘0350 603 :‘U (!;
RETAINING RING| SA-5|15 <70 HOOP 202850 2337 g g g
TORSIONAL SHEAR | 2 'IISO %4(’ © % E
e v s — x ::
A ey RENDING Sa3onn IS3859 § o 3 g
’ 21150 12060 g ip
o
MAX SHFAR 3Y .
FAILURE THEORY | RT150 nses 5 5 o
n oo
BENDING @ SHAIT | o 4960 7677 -
DISC SA-351~- CFgM BENDING PERPEN '
SHAFT 2494750 1398
{R 2 3
- ’G': .
Wy
- ;‘: ?;
@ ||
w
F b
. ™~




BUTTERFLY VALVE TYPF 9280 N0. sac 1034 | g
Calculation Procedure YRBLG '3-23-83
for RRE ~-21-&.
MARSHALLTOWN. JOWA Pressure Retaining Parts PAGE 15 o|=l 15
' REY

MC6289

ASME CODE CASE 1635-1 W24, Page L5 Rev. A

Section Modulus of Piping:

Pipe Size IO” Schedule 4O
0.0. = |OTS
1.0, = 1002

& -
r(d - 4d.)
(o} b &

P Tdo
. oS ‘. lo.oz‘*)
32 (075
- 2990 1w’

-
-

Sectional Modulus of Valve Body:

0.D. = |2°S
' ll.030,
ﬂ(dé - d;\

zv - 32 d
o

_y{12.75% - 11030™)

32(2.15)

e .52

z 23.52
Ratio = v = —
: g 29.90 - 2.994

Allowable Stress for ©A=~lob GRBYiping = S OO0 PSI

I1.D.

00

lowable Stress for§A.8I5-70 Body =2L2AS O PsI

Based upon this information, this valve meets the conditions set
forth in Code Case 1635-1.
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EQUATION DERIVATION
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BUTTERFLY VALVE TYPE 9280 M. sac 103 | 4
E Rl s
- ) ? k) p
'azd}na‘?a Calculati;vzrf’rocedure BLG h—i!*‘}’ |
( MARSHALLTOWN. IOWA Pressure Retaining Parts PAGE AL OF 5
REV [

Derivation of disc bending moment equations M‘lﬁ. PmZ_Z_’RWd__

( Section "AA"

v -
I..M L’Pe

Where: P = Load on Disc = (4PA)

. Ie e = Distance to Centroid
- 2

. ,2122D = 3-'.‘

-

»D

M = b AP 7 (.21220)

.083 t‘.PD3

g =t f-—ah Q@

MC3228
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g

BUTTERFLY VALVE TYPE 9280

M. sac 103 | 2

Calculation Procedure

for

“BLG |B-23-92
\0-21.8

Pressure Retaining Parts PAGE A2 ©OF 15

MARSHALLTOWN. IOWA

SECTION "BB"
L Lo
4
9& P
~——
0| —|;
ie,
el Y o

REY l

WHERE :

£~

o] 4
4

D

e

—

L34 vap LE kv A

Mg = %P (D + L) - kP(e)

= Load on disc = (APA)
= Disc Diameter

= Distance to Centroid

" Hub to Bushing Length

-

AP D+ L) -k % D° AP (.2122D)

= ,3927 D° AP (Lo + .2878 D)

Calculations prepared bywi_.wﬁ\

re Senigr Draftewman

Calculations checked by ‘QL)’M 2&‘\)‘&,"\,\

SeaR SAGNEER

MC1020

Title
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Static Side Load Test of Vogtle Item 165

10" Type 3280 Butterfly Valve with
Bettis N521C-SR80-12 Actuator

‘L Fisher Lab Problem 1662, Report 72
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T ——

STATIC SIDELOAD TEST OF A 10" 9280 BFV WITH A
BETTIS TYPE NS521C-SR80-12 ACTUATOR, VOGTLE TEST ITEM 165

ABSTRACT

A static sideload test was performed on a 10" Type 9280
BFV with Bettis N521C-SR80-12 actuator, This valve was a
production valve intended for service in the Vogtle Nuclear
Power Plant (Rep. Order No. 22B-X5AC03-N2P; Item No. 165;
S/N 8342940; Project No. 78EC07). A sideload force equivalent
to 10g acceleration was applied near the center-of-gravity
of the extended structure of the valve assembly. This load
was applied along the axis of least rigidity as determined
by an earlier resonant frequency test (Problem 1667, Report
188). The static sideload was intended to conservatively
simulate dynamic loads encountered in a seismic event as
specified by Bechtel (A&&E for the Vogtle Project). Operability
tests were performed before, during and after application of
the sideload as a means of evaluating performance of the
valve assembly during a simulated seismic event., Testing
was performed according to FTP-33, Rev, D and the results of
the tests successfully satisfied all criteria required by
this procedure and the associated requirements in the Test
Valve Data Sheet.

REP28/8
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INTRODUCTION

The test of Item 165, Vogtle Project, w2e ~equested by the Nuclear Qualification
Group via the test request letter included in this report. The purpose of this
report is to evaluate the operability of the valve assembly when subjected to a
sideload of the magnitude specified in the Test Valve Data Sheet included in
this report. The test valve was in a fully operational mode with the valve body
in a pressurized test fixture. A baseline series of functiona)l tests were
performed prior to the application of the sideload. The sideload was then
applied in increments of 50%, 75% and 100%. At 100% sideload functional tests
were then again conducted and recorded. The sideload was then incrementally

removed in reverse sequence. At zero sideload a final series of functional

tests was performed. Every functional test consisted of a packing leakage test,
a bidirectional seat leakage test, limit switch trip point test, and a series of
stroking time tests which included verification of the "lock-in-last-position”
or “fail-safe" mode. Deflection measurements of the extended structure were
made during the incremental application and incremental release of the sidcload.
This series of before, during and after tests provided a method of comparing
normal operation under no sideload to operation during sideload. This test also
allowed a comparison of before and after performance to see the detrimental
effects, if any, caused by the sideload. Structural yield, binding of internal
components, and loss of pressure retaining ability would be revealed, if present,
by this test. A full evaluation of the valve assembly is presented in the

Conclusion to this report.

REP28/8
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TEST PROCEDURE

The detailed test procedure is presented in FTP-33, Rev. D. A brief sum-
mary of the test procedure, aided by Sketches 1 & 2, is presented in this
section,

The pre-functional and post-functional tests consisted of the same procedure.
The packing leakage test was performed first at a pressure of 180 psi with tap
water as the test fluid. The valve disc was open during this test. The test
pressure was held for 5 minutes and all gasketing and packing was checked for
leaks. .

Next a bidirectional seat leakage was performed with tap water., First the

inlet was pressurized to 50 psig with the valve disc closed and the outlet at

atmcspheric pressure. The test fixture was previously filled with water to
evacuate all air pockets. The vertical fittings shown in Sketch 1 were used to
observe any leakage to atmosphere. After a period of 10 minutes at these
conditions a 2 minute period followed for measurement of seat leakage. This
test was then repeated with the outlet at 50 psig and the inlet at atmospheric
pressure,

Finally, a stroking time test was conducted. The actuation signal (0-125
VDC) and direct stem movement were recorded on adjacent channels of a strip
chart recorder. An RVDT was used to record the true stem position.

REP28/8
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The following sequence of operational cycles were recorded on the strip

chart recorder*:

Cycle 1; CLOSE TO OPEN

OPEN TO CLOSE

Cycle 2; CLOSE TO OPEN

OPEN TO CLOSE

Cycle 3; CLOSE TO OPEN

OPEN TO CLOSE

Cycle 4; CLOSE TO OPEN

OPEN TO CLOSE

‘k Each half cycle stroking time was recorded to make sure that the required

stroking time (Test Valve Data 3heet) was never exceeded.

Average stroking

times were computed for each half cycle (CL+OP and OP-CL).

Stroking time constants (time required to travel from the closed or open

position to 63.2% of full travel in the direction opposite of the starting

position) were alsc determined so that changes in stroking speed could be

evaluated throughout the testing.

*Closed is the fail-safe position for the test valve.

REP28/8
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The overall testing sequence was as follows: Pre-Functicnal+Sideload+Post-
Functional. In the previously described functional tests, packing leakage,
bidirectional seat leakage and operational cycles were done for each of the
three portions of the test, however, the sideload portion had the following
additional test steps for measurement of deflection due to the sideload application:

1) Measurement of deflections with disc closed -t
50%, 75% and 100% of the sideload.

2) Functionals as previously described.

3) Measurement of deflection with the disc at Fail-Safe position
for 100%, 75%, 50% and 0% of the sideload.

During application and release of the sideload the valve body was not pressurized.
The magnitude of the sideload force equivalent to 10g at the center-of-
gravity of the extended structure was determined as 2915 1b. (100% sideload).
The distance from the matchline (actuator/valve body interface) to the center-
of-gravity was 6.63 inches as given in the Test Valve Data Sheet. The actual
point of application of the sideload was 6.63 inches from the matchline represent-
ing a2 moment arm of 6.63 inches. Since the X axis of the actuator was in the
vertical direction and the sideload was applied in the vertical direction, the
sideload magnitude was determined by S=RW+W from FTP-33 where S was the sideload
force at the c.g., R was the resultant g load, and W was the weight of the

extended structure.

REP28/8

Form 735

Prvieg n U S A



P AXTAC S T T T 098 - s

Fisher Controls e ;:62
- Laboratory Report — -
FISHER
Date
' 12-5-84
S =RW + W

S = [(10g)(265 1b) + (265 1b) = 2915 1b

The values for R and W are given in the Test Valve Data Sheet.
- RESULTS

The results of all tests described in the previous section are presented in
Tables 1, 2 and 3. Table 1 gives the results of the Pre-Functional Tests.
Table 2 gives the results of the Sideload Tests. Table 3 gives the results of
the Post-Functional Tests.

At no time during any of the tests did any packing or seat leakage occur.
A1l stroking times were less than the required 5 secdnds. The average close-to-
open stroking time was 3.2 seconds. The average open-to-close stroking time was

1.40 seconds. All stroking time constants deviations were well within the +20%

criteria. No yielding or any other structural damage was observed, Ideally,
the dial indicator readings should have been returned to zero inches after
release of the sideload. However, due to all the bolted and gasketed joints in
the test fixture this requirement was not met. Gage 5 located at the bottom
(see Table 3) registered .0002 deflection which indicates that the whole fixture
moved slightly thus affecting the other gage readings. When fail-safe operation
was required, it was maintained without deviation during all operational cycle
testing and during the incremental release of the sideload. The maximum

limit switch deviation was lesc than 1°,

REP28/8
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TABLE 1
SIDELOAD TEST RESULTS

PRE-FUNCTIONAL TEST RESULTS

1) PACKING LEAKAGE @ 180 psi: CRITERIA Mo Leakage TEST No Leakage
2) BIDIRECTIONAL SEAT LEAKAGE @ 50 APSI: CRITERIA No Leakage

DIRECTION OF FLOW TEST No Leakage
REVERSE FLOW TEST No Leakage

3) STROKING TIMES & STROKING TIME CONSTANTS: CRITERIA S.T. <5 Sec; S.T.C. Change
<20%

. STROKING TIME
STROKING TIME  CONSTANT

A) CYCLE 1, &P=__ 50 , CL+FAIL 3.3 1,75 #»
P=— B0, OP+CL T.4 0.95  **

B) CYCLE 2, 4P=__ 50, CL+0OP 3.15 1.75
P=—__ 50 _, OP+CL F— 0.95

C) CYCLE 3, &4P=__ 50 , CL+OP 3.2 1.75
P=—__B0__, OP+CL 1.2 0.35

D) CYCLE 4, &P=__ 50 , CL+0P 3.2 1.75
P<___B50__, OP+CL 1.4 0.95

E) AVG TIME &P=__ 50 , CL+0OP 3.19 1.75
P=___B0__, OP+CL 1.3 0.95

F) MAXIMUM STROKING TIME CONSTANT CHANGE 0  %0F INITIAL VALUE**

* TEST FLUID Water
**INITIAL VALUE

Form 735 Prvtecin US A
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TABLE 2
SIDELOAD TEST RESULTS

SIDELOAD TEST RESULTS (1-3 @ 100% SIDELOAD ONLY)*

1) PACKING LEAKAGE @ 180 psi: CRITERIA _ No Leakage TEST No Leakage
2) BIDIRECTIONAL SEAT LEAKAGE @ 50 aPSI: CRITERIA No Leakage
DIRECTION OF FLOW TEST  No Leakage
REVERSE FLOW TEST No Leakaqgz

3) STROKING TIMES & STROKING TIME CONSTANTS: CRITERIA S.T. <5 Sec; S.T.C. Change

<20%

; STROKING TIME
STROKING TIME  CONSTANT
A) CYCLE 1, 4P= 50 , CL+FAIL 3.2 1.75
P=— 50 , OP-CL 1.4 0.95
B) CYCLE 2, &P= 50 , CL+OP 3.2 1.75
p=— B0, OP+CL 1.0 0.95
C) CYCLE 3, 4P= 50 , CL+OP 3,2 1.70
p=— 50 , OP+CL 1.4 0.95
D) CYCLE &, &P= 50 , CL+OP 3.2 1.75
p=— 50 , OP+CL 1.4 0.95
E)AVG TIME  aP=__ 50 , CL+0P 3,2 1.74
p=— 850, OP+CL 1.4 0.95
F) MAXIMUM STROKING TIME CONSTANT CHANGE % OF INITIAL VALUE**

Form 735
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TABLE 2 (CONTINUED)

4) DEFLECTION MEASUREMENTS: CRITERIA No Structural Damage
TEST No Damage

% Side

Load Force Gace 1 Gage 2 Gage 3 Gage 4 Gage 5 Disc

0 265 0 0 0 0 0 CLOSED
50 1458 003 L001 002 008 0 CLOSED
75 2186 0005 L0018 0032 014 0 CLOSED
100 2915 .0073 0035  .0049 019 0005  CLOSED
75 2186 L0086 L003 .00 016 0002 FAIL-SAFE
50 1458 004 L0019 L0N25 L011 0002  FAIL-SAFE

DIAL INDICATOR LOCATIONS #1(-14-5/8); #2(+2-5/8); #3(6-5//8"); #4(27-1/4);
#5(on Limit Switch Plate);[Ref. Shaft Axis]

5) FAIL-SAFE OPERATION DURING DECREASING SIDELOAD Maintained Fail-safe Position
without Measureable Deviation

*Test Fluid Water
**See Table T for Initial Stroking Time Constants
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TABLE 3
SIDELOAD TEST RESULTS

POST-FUNCTIONAL TEST RESULTS*

1) PACKING LEAKAGE @ 180 psi: CRITERIA No Leakage TEST No Leakage

2) BIDIRECTIONAL SEAT LEAKAGE @ 50 4PSI: CRITERIA No Leakage

DIRECTION OF FLOW TEST No Leakage
REVERSE FLOW TEST No Leakage

3) STROKING TIMES & STROKING TIME CONSTANTS: CRITERIA S.T. <5 Sec.; S.T.C. Change

, <20%
( STROKING TIME CONSTANT
A) CYCLE 1, AP= 50 , CL-0P M 1.75
P= 50 , OP+CL 1.4 0.95
B) CYCLE 2, 4P= 50 , CL+0P W 1.75
P=~ 50 , OPsCL 1.4 0.90
C) CYCLE 3, LP= 50 s, CL+0P - & 1.75
P=~ 50 , OP+CL 1.35 0.90
D) CYCLE 4, aP= 50 , CL+OP 3.2 1.75
P= 50 , OP+CL 1.4 0.90C
E) AVG. TIME &aP= 50 , CL+OP 3.2 1.75
P=T 50 , OP+CL 1.39 0.91

F) MAXIMUM STROKING TIME CONSTANT CHANGE =5.3 % OF INITIAL VALUE®**

*TEST FLUID Water
**SEE TABLE T FOR INITIAL STROKING TIME CONSTANTS

Proteo n U S A
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CONCLUSION

A1l applicable criteria given in FTP-33 and in the Test Valve Data Sheet

have been successfully met without exception by Vogtle Item 165.

;ﬁ W) libear

.B. Milliken
Evaluation & Analysis Department

e, VA

R.W. Roe
Evaluation & Analysis Department

REP28/8
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INSTRUMENTATION EQUIPMENT SHEET P
r B
paTE _11-14-83  pROBLEM NO. 1662 REPORT NO. 72 TEST AREA _Seismic c;?
TECHNICIAN Bob Roe TEST ENGINEER _Jon Milliken = TEST DESCRIPTION__Static Sideload (E
NO. INSTRUMENT MANUF ACTURER R ) i, Eé??:gu U aeneE” | accuracy o"c“ —— '°"°u£ | ;
1 |Power Supply nstant Instrument§LD5.2 None |_None |+5V E
2 i " " " LD15.2 " 2 +15v
3 |RVDT 600-000 1C-7 l §
4 |0scillograph Gould 22005 01103 7514-2 7-84 1-85 ’
5 [oc Preamp " %15 To1s68  [r521-6 7-84 1-85 5
6 [+ " {3-9615- 1 09217 |7521-8 9-84 3-85 ~
2 K ’ 127915 109214 [7521-4 9-84 3-85 "
8 [Bridge Amp " 13-4615- {00827  [7522-4 9-84 3-85
9 |Power Supply Hewlett Packard |64438 None 2049-1 0-125 vV 8-84 8-85 Ry
10 |Force Gage Dillon X-CT 9412 0405-1  [+5000 Lb 9-17-84 9-85 s B
11 |3/84" Turnbuckle None None None PNone - % E
12 |1-Beam None None None Lione o -
13 |Bell Flanges Ladish - " . EJ ?;
14 |Bookend Pair Fabricated " " "
15 |Pressure Tank . ’ . 3 §
16 [Pressure Gage Marsh 2358 " 9609-2 [0-300 psi|+1% F.5. | 2-83 2-84 N
17 |Pressure Gage - " - 9608-2 |0-160 psi|+1% F.S. 2-83 2-84
18 |Dial Indicator Starrett ¢5-3041 |None 9902-6 EO-Z.ZS +0.001 1-84 1-85

CALIBRATION GUIDELINES PER FTP-26

CHECKED BY Lo INillike.




CALIBRATION GUIDELINES PER FTP-26

CHECKED BY ,@w 7722/1‘4,\

v
INSTRUMENTATION EQUIPMENT SHEET g
* =
DATE __11-14-83 PROBLEM NO.__1662 REPORT NO.72 TEST AREA __Seismic >
(A )
TECHNICIAN_Bob Roe TEST ENGINEER __Jon Milliken TEST DESCRIPTION_Static Sideload _ >
o
nooeL | semraL | FISHER | cenmie CALIBRATION b ;
NO. INSTRUMENT MANUFACTURER 0. 0. :g?rnoL RaNGE | ACCURACY = — &':
>
19 | Dial Indicator Starrett 25-3041 | None 9902-4 0-3" +0.001 1-84 1-85 "
m " " " " L1 9902- 5 0_3 " " " " e
o
21 " " " " " 9902-2 0-3" " " " i
22 " " " 25_441 " 9901 «P 0-1" " " " A
z
23 | Pressure Transducef C.E.C. 4-326-00 | 10932 | - 0-100 psi 7@3&83;5;,23,?{:;& B% rs.) o
24 | Box Beam Fabricated None None None -
E=1
25 | Pressure Gage Marsh 2358 - 9609-1 0-300 psi|+1% F.S.

» v
m
v O
. o m
®
- m
x

z
0o z
» O
I~ o
o
~N
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TEST VALVE DATA SHEET
Item No. 165 S/N 8342940

Order No. 228-XSACO3-N2P

Valve Body: Actuator:

Bettis N521C-SR80-12
(per 18A0028)

10® Type 9280

(Wafer Type)
ANS! B16.34 Body Class
Rated Pressure at 100°F
Nominal Yalve Stroke
Valve Closure Time
Nominal Actuator Supply
Allowable Seat Leakage
Seat Leak Test Pressure
Service Condition Pressure
Service Pressure Drop
VYalve Safety Related Function
Measyred Extended Structure Weight
Measured Extended Structure C.G. (From Shaft Axis)
Extended Structure Uniaxial G-load
Calculated Lowest Natural Frequency/Axis
Pg (Shaft Packing)
Pi (Seat Lesk)
Ps (Body Pressure for Stroking Tests)

Test Fluid

N1-13/ 1

o g s A e e A 8 e AR e R A, MRS

Assembly Drwg. 4BAB928
Installation Drwg. 38A7940

Appurtenances:

Lloss 150

285 Psig
,o.
S Seconds

B0 Psig
0

SO Psid/1 Min.

Namco EA 180-31302/32302
ASCO NPKBI21A2Y
Fisher 67AFR Regulator

3.00 Inches W.C.

0.25 Inches W.C.

Spring to Close

265 Pounds
6.63 Inches

10.0 ¢
J00 Wy

180 Psig
SO Psid
50 Psid

Water

Form 738
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1
FISHEFﬂ Memorandum |
‘ j?j" Te. Tom Buresh From:  Cynthia Alexander
,\,‘L Cate:  July 23, 1982 €  Floyd Jury
( Subject  Natural Frequency and Static Sideload Testing ')\'i aTE 1‘ou p“h\-ilﬁed

Reference: Vogtle 78ECO7 Ffco-f (/K/J 7~Z-I;&:r)

Tom,
Since the time I submitted my request for lab work for the Vogtle project,
several valves have been released from customer hold. A curreat list of .
required testing is attached. Please forward this list to the test engineer.
Thaok you.

Gt Difsrerin
Cyothia Alexander

CA/ew
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Photo 1

Overall Test Setup A
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Photo 2

Overall Test Setup B
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c Photo 3

Dial Indicators and Sideload Locations
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Photo 4

Dial Indicator Locations on Limit Switch Plate
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Certificates of Compliance and Related Documentation

Bettis Actuators for Group'V Valves
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Namco Controls

* An Acme-Cleveland Company

1300 Burris Road (P.O. Box 730)
( Newton, NC 28658

QUALITY CONTROL PROCEDURE

CERTIFICATION OF COMPLIANCE

PURCHASE ORDER NUMBER

CUSTOMER PART NUMBER

BAMCO PART NUMBER

LOT NUMBER 31119 DATE CODE

NAME MIT SWITCH

BAMCO SHIPPER NUMBER E-4018 DATE SHIPPED 11

CO CONTROLS CERTIPIES THAT SWITCHES FURNISHED HAVE BEEN MANUFACTURED,
INSPECTED, TESTED, AND FOUND TO MEET APPLICABLE B/M AND DRAWINC
SPBCIFICATIONS. NAMCO QUALITY ASSURANCE MANUAL, REV., "F", INCORPORATES
10CFRS50(B) AND ANSI 45.2 AS APPLICABLE,

NAMCO PURTHER CERTIPIES THAT THESE SWITCHES WERE MANUFACTURED TO THE SAME
SPECIPICATIONS AS SWITCE MODEL EAl80-11302, REV, H, WHICH WAS QUALIFIEZD

TO IEEE STANDARDS 323 (1974), 344 (1975), AND 382 (1972), PER REPORT
NO. QTR-10S5.

////7/r/ ' /j/ 1._44{__&_ »

&—-.—

LITY \x TROL /"‘ WAGER

-

DATE
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149 Cucumber Street
Jefferson, Ohio 44047

( .

QUALITY CONTROL PROCEDURE
CERTIFICATION OF COMPLIANCE

PURCHASE ORDER NUMBER _ S-180627 ITEM NUMBER __ 000
CUSTOMER PART NUMBER __ 1SAS650X292 .

{20 PART NUMBER EAL80-32302 B/M REV. K QTY. _ 2
g'r NUMBER 29067 DATE CODE 2082

NAME LIMIT SWITCH

NAMCO SHIPPEP NUMBER __ E-35073-00 DATE SHIPPED __ S§/11/82

NAMCO CONTRCLS CERTIFIES THAT SWITCHES FUPNISHED HAVE BEZN %J.LF.CTCRED,
INSPLCTED, TESTIC, AND FOUND TO MITET APPLICABLE B/!f AND DRAWING
SPECIFICATICIS. NAMCO QUALITY ASSURANCT MANUAL, RCV. “<*, Ih;OPPORATES
10CFRSO(B3) AND ANSI 45.2 AS APPLICADLE.

NAMCO FUPTHER CIRTIFILS THAT THESC SWITCHES WERE MANUFACTURED TO THE S/UiE
SPECITICATIONS AS SWITCH MODCL CAl80-11302, REV. H, WHICH WAS QUALITCICD
TO IEEE STANDARDS 323 (1974), 344 (1975), AND 382 (1972), PER REPORT

NO. QTR-10S.

THESE SWITCHELS HAVE: Style 2 MOUNTING
cCw ROTATION
10 DEGRELC TRIP

( f;" (l- g?z_' ! <::E;2? §23 ol P

\ DATLE QUALITY CONIRGL MALAGL It
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Namco Controls

An Acme-Cleveland ~ompany
149 Cucumber Strcet

.l ‘erson, Ohio 44047

QUALITY CONTROL PROCEDURE
CERTIFICATION OF COMPLIANCE

Fisher Contrels Intl. Inc.
Center St. Plant

Marshalltown, Iowa 50158

PURCHASE ORDER NUMBER g-1£0628 ITEM NUMBER 000
CU" MER PART NUMBER _ 1SA4157X022

NL.-O PART NUMBER __ £a180-31302  B/M REV, 5 oTY. 2
LOT NUMBER 28094 DATE CODE _ 0882

NAMC LIMIT SWITCH

NAMCO SHIPPER NUMBER _ E-35072-00 DATC SHIPPED _ 5/7/82

RAMCO CONTROLS CERTIFIES THAT SWITCHES FURNISHED HAVE 3EEN MANUFACTURED,
INSPLCTED, TESTED, AND FOUND TO MEZT APPLICABLE B/!i AND DRAWING
SPECITICATICHS. MNAMCO QUIALITY ASSURANCE MANUAL, REV. "C", INCORPORATES
10CFR50(B) AND ANSI 45.2 AS APPLICAGLL.

NANCO FURTHER CERTIFICS THAT THICSC SWITCHZS WERE MANUFACTURED TO THE SAE
SPECIFICATIONS AS SWITCH MOCCL CAlC0-11302, REV. H, WHICH WAS QUALITIED
TO IEEE STANDARLCS 323 (1974), 344 (1975), AND 3082 (1972), PER REPOAT

NO. QTR°105.

THESC SWITCHES HAVE: e 2 IMNTING
W ROTATION
10 DCGREL TRIP

-

(R IR el ali's

DATL QUALL LY CONTRGI, MARAGIL
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Automatic Switch Co. e,

Since 1888

1 <AM PARK NEW JERSEY 07932 - nu-@ P66-2000 N Y22 Jae-3TES

CERTIFICATE OF COMPLIANCE
Customer Name FISHER CONTROLS INTERNATIONAL, INC.

Customer P.O. No $181203

Consignee.

Consignee P.O. No

ASCO Shop Order No 98168K

198/
123

)

Voltage < Eng. Job NOe o

Nis iz to certify that the subject valve(s) meet the performance requirements of IEEE-323-1974 IEEE-334-

\ )75, and IEEE-382-1572. u“ﬁ““M““ in accordance with
A SC O Qualificauon Spec:ficauon AQS-21678. Revision’ B~ dated February 15, 1978 The following test
levels were included 1n this qualificat:on test program

. Aging Simuiation Phases

A. Thermal Aging §.mulaton- 308 PRSI "T .52 aging parameters were determined by A m2nius

calculations to simuiate a ptiem = o |(vears in 2 140 F continuous ambient ReferwoFigure ! 7
additional informaton regasling samies - > 23 Tor elastomenc components and solenoid <
B. Radiation Aging Simulation - 80 megaraic o0 gamma radiation &t a rate not exceeding | megaras et

hour to simulate expected NON-3C3I4en: Taa.aiiOn eXposure

C. Wear Aging Simulation - 30.000 operations at maximum operaung pressure differential and nominal
voltage

D Vibration Aging Simulation - | million cyvcles. distnbuted equally among the three orthogonal axes
petween S0 and 100 Hz. at an inpu! acceleration level of 0.75g The valves were cycled once every 15
minutes during the test. The valves were attached 1o the shaker table by nigid test fixtures using the stan
dard valve mounting prosisions with the solenoids vertical and upright. Flexible hoses were used on all
ports: therefore. the set-up did not affect the rigidity Or mass of the valves being tested

E. Seismic Aging (OBE) Simulauon - The 1 alves were mounted to the shaker table as described for the
vibration aging simulation and were exposed 1o two sinusoidal sweeps from 1 to 3310 | Hz. with a peak
acceleration level of 3g within machine lirmuts. in each of three orthogonal axes at arate of | octave per

o~ minute. One sweep in each avs was conducted withthe valves energized and the other with the valves
de-energized. These sinusoidal sweeps are considered 1o provide the equivalent dynamic effectof £ OBE s

Page ' of 3

form No VE 2926R4
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1. Design Basis Event (DBE) Phases:

{

A. Seismic DBE (SSE) Simulation - The valves were mounted to the shaker table as described for the vibra-
tion aging simulauon and were cxposed to single Irequency sinusoidal tests at ' octave frequency inter-
val dwell points from |-40 Hz. Ateach test (requency . the peak input acceleration was increased and the
g-levels were recorded at which the cylinder port pressure (zero wher de-energized and full inict pressure
when energized for a normally closed valve, opposite for a normally open valve) differed from the
nominal by 0%. $% and 10 of inlet pressure (up to 10g maximum). The vaives are considered to func-
tion properly up to a 10% change in ¢y linder port pressure. Thus level was selected as being sufficiently
low 10 prevent spurious shifting of the customer's main valve or other equipment. Motion was applied at
the same frequency and acceleration imuts in ¢cach of the three orthogonal axes separately Based on this
testing and ‘or additional testing conducted by ASCO (after consideration of margin as suggested in
IEEE-323-1974). the following acceptable maximum acceleration levels have been determined:

13.5g

B. Radiation DBE Simulation - 150 megarads%f;amma radiation at a rate not exceeding | megarad per hour
to simulate (after consideration of margin as suggested in [EEE-323-1974) at least ! 26 megarads of
acsident ragdiation ¢xpesure

C. Environmental DBE (LOC A HELEB) Simulation - The vaives were installed in a pressure vessel and
subjected to a 30-day exposuse of sieam and chemical spray follow ing the suggestons of IEEE-82-1972
(chemical spray ; *r Tabie I(b) and test chamber temperature profile por Figure | and Tabie 2. The
valves had been pros. irized 10 maximuin operating pressure and coniinuously energized for 4 hours
prior to the first transien, 'o produce corl saturation). They were de-energized when the temperature of
the first transient reached 25. F. 1o show satistacion shiun; for 3emonstration of safety function. The
valves were kept pressunzed and were cycled during the 30-aay exposure. as suggested in [EEE-382-1972.
to demonstrate their ability to operate on demand during the LOCA or HELB.

Test report AQS-21678, TR. Rev. A is on file at Automatic Switch Company in Florham Park. New Jersey.
and is available for customer perusal

*Based on the results of testing conducted subseguent to this program,
ASCO has determined that use of the subject valves incorporating Viton
elastomers should be limiteé to those applications where no shifting of
position will be reguired following exposure to total gamma radiation
doses in excess of 20 megarads. However, the subject valves are cacable of
maintaining a safety position after exposure to doses up to 200 megarads.

: hﬁi)
‘" Dawd_ DECEMBER 17, 1982 Authorized Signature . 77 . . ; ot p
QUALITY CONTROL MANAGER

Page o3 Form VE 2026 Rd
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MAXIMUM SERVICE PERIOD (YEARS)

~

NOTE: 1IN ORDER TO MAINTAIN QUALIFICATION, CATALOR
NP 1 VALVES SHOULD BE REBUILT USING THE -
APPROPRIATE SPARE PARTS WHENEVER INDICATED
60 Bt nemeeay - - Y THE PERIODIC INSPECTION OF VALVE COMPONENTS
OR WHENEVER ANY OF THE FOLLOWING LEVELS, g
SIMULATED DURING QUALIFICATION TESTING, ©
40 ARE REACHED: ®
1. WEAR AGING — 40000 CYCLES  (»
2. RADIATION AGING - § X 10" RAD =
30 e 1 —X]" 3 THERMAL AGING — THE MAXIMUM ~
LI . ' S L i SERVICE PERIOD INDICATED FOR THE
% APPLICABLE SERVICE AMBIENT
A 7 TEMPERATURE.

20 T DTN S S i
"N
~N

15 —

10

9

8

7 —

5

5

4

20°C 30°C 40°C 50°C 60°C 70°C
(68° F) {86° F) (104°F) (122°F) (140° F) (158° F)

SERVICE AMBIENT TEMPERATURE

FIGURE 1

besehes V5

MAXIMUM SERVICE PERIODS FOR ELASTOMERIC COMPONENTS AND SOLENOID COILS
IN ASCO CATALOG NP-1 VALVES
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-« - v
PO10- AX i 703 Grana Bve
PO Box a8ty
mousion Texas 170D
TN AT Tewr T80T

A Govesion -=ouston Compeny

August 2, 1982

Fisher Control
P. 0. Box 190
Marshalltown, Iowa 50158

Attention: Ms. Judy Evans
Subject: Certification of Compliance for the Fisher Control
Purchase Order 180752; G.H. Bettis Sales Order 78-1741-0E

Ms. Evans:

This letter is to certify that the equipment furnished on line
sumber 0lA our sales order, item 000 vour purchase order, reference
RMA#2089, were refurbished in accordance with written G.H. Bettis

Engineering Specifications and Standards.

Units Shipped:

Qty. Model Serial Nymber
(\ 2 N521C-SR-80~12 7817413 6 S
Cordially,

GC.HE. Bettis Company

Anthony T. Locascic
Quality Assurance Manager

cc: File
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s (342 748

010 AXSACO03-0161-1

Automaltic Smléh Co. oot

Since 1888

( FLORMAM PARK NEW JERSEY 07832 - N J-201 9002000 N ¥ - 292 344 3788

CERTIFICATE OF COMPLIANCE

Date __acori) 22 1882

Customer Fisher Controls Intern'l Inc.

Customer P.O. No. $180605

Consignee

Consignee P.O. No.

ASCO Shop Order No. _S58150K

ASCO Part No. _ETB22148°7 Quantity ___ 2

This is to certfy that we have supplied the above item ordered anc it was
manufactured in accordance with ASCO Quality Control procedures
specifications and drawings on file which also include manufacturing free
from mercury contamination,

)
v Eavs
- v o e A e PR
7/ Authorized Signature
B. J. Sampson
bis/tm Valve Sales Department

-

Form V.Sis. 2725
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B =)
\utomatic Switch Co. S T " g
ste 1883 I |

OB A PARK NEW JERSEY OTRIZ - N IE 266-2000 N Y- 212 Jes-3Tes

CERTIFICATE OF COMPLIANCE
Customer Name, FISHER CONTROLS INTERNATIONAL, INC.

Customer P.O. No $181203

Consignee

Consignee P.O. No

ASCO Shop Order No 98148

ASCO Part No NP K §121a=2-7 Quantity

-
-

w

Voltage 123 79C Eng. Job No

is 1o certify thatthe sumest alie:si mestine moriarmarce recuirements of IEEE-323-1974 [EEE. 342
¢ and IEEE-382-1972. as substanuiated o testag! z2lves of genenically equal design in accordance Wita

d0e* 17 o« B3 IV INRsviRE

ASCO Qualificauon Specificaton AQS-2167% Revision “B7. dated Februan 15 1978 The foilowing test

- e

levels were included in this gualificanion 188t progras

Aging Simulauor. Phases

A Trermal Aging Simo2007 < dBBE i s ou s Traseagngrarameterswere determuned by Arrhen.us
calculations to simalate a ™0 ~ _ 2ol appeass Ve ¥M)-F ontinuous amaient Reterto Figure | !
additional informason TearLing $27 X ST UeE T 2iasiomenic components and solenoid 31

B. Radiation Aging Simulation - FUumepatiss s raliatiON 3t @ rate not exceeding | megarad per
hou? 10 simulaie expesied NON-ATI2eNT Taa. 2t o s D0sure

C. Wear Aging Simulauon - 40.000 operat.ons 3l MANML™ Operating pressuce ditTerentia! and nomunal
voliage.

D. Vibration Aging Simulation - 1 million & sles. distributed equally among the three orthogonal axes
petween 50 and 100 Hz. at an input acceleration level ot 0753 The valves were cycledonce even | £
minutes during the test. The valves were attached to the shaker table by rigid test fixtures using the stan-
dard valve mounting pro' 1sions with the solenoids verical and upnght. Fleuible hoses were used on all

ports: therefore. the set-up did not affect the ngidity or mass of the valves being tested

E. Seismic Aging (OBE) Simulauon - The valses were mounted 1o the shaker table as described for the
vibration aging simulaton and were sxposed 10 1w 0 3inusoIdal sweeps from 1 to 33to | Hz. with a peak
acceleration lev el of Jg within machine limits. in each of three orthogonal axes at arate of | octave per
minute One sweep in each axis was condusted withine s alves energized and the other with the \ alves
de-energized These sinusoical sweeps are considered 1o provide the equin alent dynamic effectol fOBE s




' 9516' AXLAC03-0161-1
ASCO SHOP ORDER NO.

L - -

' ) S/n 8342240
186168k

Q 1. Design Basis Event (DBE) Phases:

A. Scismic DBE (SSC) Simulation - The valves were mounted to the shaker table as described for the vibra-

tion aging simulauion and were exposed Lo single Irequency sinusoidal tests at 'y octave frequzncy inter-
valdwell points from 1-40 Hz. Ateach test frequency . the peak input acceleration was increased and the
g-levels were recorded at which the cylinder port pressure (zero when de-encrgized and full inlot pressure
when energized for 2 normally closed valve. opposiie for a normally open valve) differed from the
nominal by 0%. 5" and 10% of iniet pressure (up 1o 10g maximum) The valves are considered to func-
tion properly up 10 a 10”% change in ¢y linder port pressure. This level was selected as being sufficiently
low 1o prevent spurious shilting o the customer s main valve or other equipment. Motion was applied at
the same frequency and acceleration limits in each of the three orthogonal axes separately Basedonthis
testing and/or additional testing conducted by ASCO (after consideration of margn as suggested in
IEEE-323-1974). the following acceptabie maximum acceleration levels have been determined:

13.5g

-
. Radiation DBE Simulation - 1 £0 megarads of gamma racdiat:on at a rate not exceeding | megarad per hour

b

to simulate (after consideration of margin as suggested 17 [EEE-323.1974) at least 116 megarads of
accident radiation ¢xpeosure

. Environmental DBE ( LOCA HELB) Simulation - The valves were installed in a pressure vesse! and

subjected 10 a J0-day exposure of steam and chemical spray following the suggestions of [EEE-282.19°2
(chemical spray per Table [(b) and test chamber temperature profile per Figure | and Table 2). The
valves had been pressurized 10 maxumum operaling pressure and continunusiy energized for 4 hours
prior to the first transient (10 produce coil saturation). Thes were Je-enerzized when the temperature of
the first transient reached 280 F. 1o show saustactony shiiting fur demonstration of safety function. The
valves werc kept pressunzed and were cycled during the 30-gay exposure. as suggested in [IEEE-382-1972.
to demonstrate their ability 1o operate on demand during the LOCA or HELB

Test report
and is available for cusiomer perusal.

.A.ison file at Automatic Switch Company in Florham Park, New Jerscy.

*Based on the results of testing conducted subsequent to this program,
ASCO has determined that use of the subject valves incorporating Viton
elastomers should be limited to those applications where no shifting of

pPosition will ce reguired

doses in excess of 20 megarads.

following exposure %o total gamma radiation
However, the subject valves are cagable of

maintaining a sa.cty position after exposure to doses up to 00 megarads.

(

Daicd_ DECEMEER 17, 1982

-

Authorized Signature _ P
QUALITY CONTROL MANAGER

Page 2 01 3 . p
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I

MAXIMUM SERVICE PERIOD (YEARS)

’f'\ P
NOTE- 1IN ORDER TO MAINTAIN QUALIFICATION, CATALOG
NP 1 VALVES SHOULD BE REBUILT USING THE -
APPROPRIATE SPARE PARTS WHENEVER INDICATED
) i e e e BY THE PERIODIC INSPECTION OF VALVE COMPONENTS
OR WHENEVER ANY OF THE FOLLOWING LEVELS, 5
SIMULATED DURING QUALIFICATION TESTING,
.0 ARE REACHED: v
1. WEAR AGING - 40 000 CYCLES ¢
2. RADIATION AGING — 5 X 10’ RAD -
0 Sl Eadae b N 3. THERMAL AGING — THE MAXIMUM =
SERVICE PERIOD INDICATED FOR THE
L0 . o APPLICABLE SERVICE AMBIENT
TEMPERATURE.
. — ™ = 0 .
\ »
15 ————— oo ———4
10 — S
9 =
8
7 |- +———m— »
6 - ,
5
4
20°C 30°C a0°cC 50°C 60°C 70°C
(68° F) (86° F) (104°F) (122°F) (140°F) (158°F)

SERVICE AMBIENT TEMPERATURE

FIGURE 1

MAXIMUM SERVICE PERIODS FOR ELASTOMERIC COMPONENTS AND SOLENOID COILS

IN ASCO CATALOG NP-1 VALVES

WS
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- AXLGEC03-D161 1 130

. ?Slt
Namco Controls w s
An Acme-Cleveland Company
149 Cucumber Strcet
. *afferson, Ohio 44047

{ .

QUALITY CONTROL PROCEDURE
CERTIFICATION OF COMPLIANCE

JFisher Controls Intl. Inc.
Center St. Plant

Marshalltown, Iowa S0158

PURCHASE ORDER NUMBER §-180698 ITEM NUMBER 000

CYSTO."L’R PART NUMBER _ 1534157x022
«C0 PART NUMNBER £A180-31302 B/M REV. H QTY. 2

LOT NUMBER 28098 DATE CODE _ 0882
NAME LIMIT SWITC
NAMCO SHIPPER NUMBER _ E-35072-00 DATZ SHIPPED _ 5/7/82

BAMCO COHTRCOLS CERTIFIES THAT SWITCUES FURIISHED HAVE 3EEN MANUTACTURED,
IRSPECTED, TLSTIED, AND FOUND TO MEZT APPLICAZLE B/ AND DRAWILGS
SPECITICATICNS. NAMCO QUALITY ASSUPANCE MANUAL, REV. "C", INCORPORATES
LO0CTR30(B) AND ANSI 45.2 AS APPLICALLE.

NAMNCO FPURTHER CERTIFIZS THAT THE.C SWITCHIS WERE MANUTACTURED TO THE SAME
SPECIFICATIONS AS SWITCH MODLL EAlE0-11302, REV. H, WHICH WAS QUALIFIEC.
TO ICCE STANDARCS 323 (1974), 344 (1975), AND 302 (1272), PER REPORT

uoo QTR‘lOS.

THESE SWITCIES HAVE: Stvle 2 MOUNTING
CW ROTATION

0 DLGREL TRIP ”/////,
LHE

bhLL QUALLITY COLTROL MALAULH
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Namce COnRReI 03 161 1 131 :
An Acme-Cleveland Company

149 Cucumber Street
Jefferson, Ohio 44047

( :

QUALITY CONTROL PROCEDURE 3
CERIIFICATION OF COMPLIANCE

—Lisher Controls Intl,, Inc.
—Santer St Plant

) ltown, TA SO1S

U J

PURCHASE ORDER NUMBER S-180627 ITEM NUMBER 02

CUSTCMER PART NUMEBER JSAS650X392

o
-3
"~
")

\. .0 PART NHUMBER EAl80-32302 B/M REV. -

.

LOT NUMBER 29067 DATE CODE 2082
NAME LIMIT SWITCH

NAMCO SHIPPER NUMBER E-335073-00 DATE SHIPPED o/11/82

Ty orre-

BAMCO CONTRCLS CERTIFIES THAT SWITCHES FURNISHED HAVE BEE! AIUTACTURDS,
ARSPLCTID, TESTIC, AND FOUND TO MEET APPLICABLE B/ AUD CRNNINS
SPECIFICATICNS. NAMCO QUALITY ASSURANCE MANUAL, REV. "C", INCCPPORATES

J0CTRSO(B) AND ANSI 45.2 AS AFPPLICADLE.

NAMCO FURTHI® CZRTIFICS THAT THESL SWITCHES WERE MANUTACTURED TO THE €:uE
SPECIFICATIONS AS SWITCH MODCL ZAl80-11302, REV. H, WHICH WAS QUALICICD
TO IEEE STANDARDS 323 (1974), 344 (1975), AND 382 (1972), PER REPORT
NO. QTR-105.
THESE SWITCULS HAVE: Style 2 MOUNTING

CCW ROTATION

10 DEGREE TIIP 2

- Gl ¢ 7.
(. 5—-1l- T2 - JC T Loma

e DAITE QUALITY CONIROL Maihi:
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Masu'asiuten o : .
mﬁiﬂﬁﬁt S“Jmh CO DEPENIABLE 02 TRL. ‘e
§ nce 85:

1\. wAM PARK NEW JESSEY 07932 - N - 20 988-2000 N Y- 72 Jea-3788

CERTIFICATE OF COMPLIANCE
FISHER CONTROLS INTERNATIONAL, INC.

Customer Name

Customer P.O. No $181203

Consignee

Consignee P.O. No

ASCO Shop Order No 98168K

ASCO Part No NP K 83214=2-V  Quantity.>

Voltage 125/0C Eng. Job No

\ 51510 certify that the subvest vaiels) meet tne sertormance requirements of [EEE Y1194 IEEE 324
L47% and IEEE-382-19721. as substantiat e; oy test; § valves of genencally €qud. £8s.47 .5 ALITT2ENSE
ASCO Qualifizauon Specification AQS-216%8 Re isicn B, dated Feoruany 15, 1378 Thefoiiowingie
jevels were ingluced n IS quai:fication test program
I Agng Simulation Phases
5 Teaemai Aging Simulaton- 268 Ffor 12 davs. These aging parameters were Saiemmines® A~ >
.+ s4lations to simulate 3 mimmum of 10 yearsin a 4‘» F continuous ampient Relerio Fogare | 1or
. 241 omal informat.on regarding sen ice perods 1or elastomernc components ans sowencol o
5 Raziation Aging Simulaton - fU megarads of gamma radiation at a rate not engeeling | mearad
10 simulate 2ypectad non-acdident radiaucon exposure
C Wear Aging Simuiation - 40.000 operations at Maximum Operating pressure 2iTsrential and momina
voltage
D Vibration Aging Simulation - | million cycles distributed equally among the three 0rAOZON2! aves
petween 50 and 100 Hz. at an input acceleration lev el of 0785 The valves were cicledonce sven 1§
minutes during the test. The valves were attached 1o the shaker table by rigid test fixtures using the stan-
dard valve mounting pros isions with the solenol ds vertical and upright. Flexibie hoses were usedona {
ports. thereiore. the set-up did not affect the ngidity of Mass of the valves being tested
E. Seismic Agng (OBE) Simulauon - The +alves were mounted to the shaker table as described for the
vibration aging simulauon ang were exposed to 1wo sinusoidal sweeps from lto }2to | H2 peas
acceleranon leve! of Jgwithin machine limits. in each of three orthogonal axes at a rate of | o¢tave per
minute Oneé sweep ineach avis was conducted with the valves engrgize ed ard the otherwitn{ng v aiv e
i ¢ OBE s

w

. d¢ energized These sinusoicdal sweeps are CONsic dered 1o provide the equis alent &) namic gliest ol C

Page 1 of 3

Earm No VE 2918R4
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( 1. Design Basis Event (DBE) Phases

-

A. Scismic DBE 1SSE) Simulation - The valves were mounted to the shaker tatle as deseribed for the vibra-
ucn 2ging simulauon and were exposed W single Irequency sinusoidal 1osts at ' ociave freguen .y inter-
valduell points from 1-40 Hz Atcachtest irequenyy. the peak input acceleration was increased and the
$-lcv els were recorded at which the cylinder port pressure (2ero when de-encrgized and full inlt pressure
when energized for 2 normally closed valve. opposite tor a normally open valve) differed from the
norinal by 0%. 5% and 10" of inlet pressure (up 1o 10g maximum). The vaives are considered to func-
tion properly upto a 10 change in ¢y inder port pressure. This levei was sclected as being suticiently
low t¢ prevent spurious shifting of the customer’s main valve or other equipment. Motion w as applied at
the same frequency and acceieration imits in cach of the three orthogona' axes separately Basedon this
tes: 7 and or additional testing congucted by ASCO (after considerauion of margin as suggested in
IEC Z 323-1973), the tollowing acceptabie maximum acceleration leveis have been determined

13.38

-
B. Radiation DBE Simulation - 150 megaads of samma ractiation at araze not exceeding | megarad p2e hour
to simulate (aiter cons.deration of morpt 35 suggesied in JEEE-223.1974) ot least | | 36 mearads o
sctidens ragiation cxposLre

C. Environmental DBE (LOCA HELE Simulavon - The ' alves were installed in a pressure veesel ard
subac.tcd'oa 0-c.\ 25U Of steam™ and chamisal spray toilo Wing the suzgastions of IEEE 33 2. 1972

‘ ' - -
- . w's iy amd AR s f e smyiinm ap it S P a3 =
(.""T' sJ] ‘ g Tq w 415 " 3 o ie $ y 5 4 '..Ab l as i ! i P

- t- ~-\ - 0 . - -u wie s L - - -
valves had been *r'ss."z ¢ (0 maximum \.\-,:c"t M3 Brossure and Sontinuously energized 1or « houts
prior to the first (ransient (10 produce coul saturatien). They were de-enerzized when the temper ature of
the first transient reached 280 F. 1o show satisiaciony shuiting for demonstration of safet .u"" : Tre

,N-Q

valves were kept pressunzed and were cveled Suring the J0-32y exposure, as suggested inlEEE-382-1572.
to demonstrate their ability to operaie on demand during the LOCA or HELB

Testreport AQS-21678 TR. Rev. A, is on file at Automatc Switch Company . Florham Park, New Jersey.
and 15 available tor customer perusal

*Based on the results of testing conducted subseguent to this progranm,
ASCO has determined that use of the subject valves incorporatin g Viton
elastomers should be limised o those applications where no shifting of
position will be reguired following exposure to totil gamra raziat.ion

doses in excess 2f 20 mejarads. che"e:, thd subjsase valves are cagable of
maintaining a salfaty position after ex ure %O doses up to 200 megarads
Daied . DECEMBER 17, 1982 Authorized Signature .

QUALITY CONTROL MANAGER

ripeing Form VE 2026 R4
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MAXIMUM SERVICE PERIOD (YEARS)

NOTE  IN ORDER TO MAINTAIN QUALIFICATION, CAYAI.O‘

NP 1 VALVES SHOULD BE REBUILT USING THE o

.P

-

APPHROPIVUATE SPARE PARTS WHENEVER moucnrg

e 1 - - - - 1y THE PERIODIC INSPECTION OF VALVE COMPON
O WHENEVER ANY OF THE FOLLOWING LEVELS, &
SIMULATED DURING QUALIFICATION TESTING, 2
40 ARE REACHED: o
WEAR AGING — 40 000 CYCLES a
RADIATION AGING — 5 X 10’ RAD o
» o —— THERMAL AGING — THE MAXIMUM ™
. - ~ SERVICE PERIOD INDICATED FOR THE
25 APPLICABLE SERVICE AMBIENT
TEMPERATURE.
2 — 4 —X—+ -
o
G [ i R ——r NI S —
0w }l———¥— —_— ———
g NS -
‘ ———
, N —————— m———— —— G a—
5 — e e
5 &~
4
20°C 30°C 0°C 50°C 60°C 70°C
(68°F) (86°F) (104°F) (122°F) (140° F) (158°F)

SERVICE AMBIENT TEMPERATURE

FIGURE 1

MAXIMUM SERVICE PERIODS FOR ELASTOMERIC COMPONENTS AND SOLENOID COILS

IN ASCO CATALOG NP-1 VALVES
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“10-A 23 Grana B
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wouston Tesas YO
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A Goveston-mous'c™ (o™ee”y

August 2, 1982

Fisher Control
P. 0. Box 190
Marshalltown, lowa 5C158

Attention: Ms. Judy Evans
Subject: Certification of Compliance for the Fisher Control
Purchase Order 180752; G.H. Bettis Sales Order 78-1741~0E

Ms. Evans:

his letter is ifv L t th uipment furnished on line
aumber 0iA our sales . chase order, reference
RMA#2089, were refurd d 4 itten G.d. Bettis
Engineering Spc*ifisat

Units Shipped:
Qtyv. Model
P4 NS21C-5R-80-12

Cordially,
C.H. Bettis Company

) Y e enas
Mq -

4 -::as 10
* ASSurance Manager
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Arrhenius Rate Equation Calculations

The Arrhenius rate equation as referenced in IEEE 382 can be expressed as

follows:
[ PN S |
A% A )
0.c
*3
where:
tl = gervice life
t2 = test duration
Tl = gervice temperature
Tz e test temperature

¢ = activation energy

K = Boltzman's constant = 0.8617 x 10°% ev/X

Values determined by the aging segment of the Wyle Test Report No. 4&5088-1,
Fisher Lab Problem 1853, Report 11, and Bechtel Specification XSACO03,
Appendix EA, result in the following numbers:

tz = 28.5 days

T, = 126 °F « 325 K

T, = 227.8 °F = 382 K

¢ = 0.79 eV
hence:
,.(}...}.)
tl - (tz) s K Tl T2
(0.79)eV 1 1
(0.8617 x 107 )eV/K (329)K (382)K

tl = (28.5 days) ¢

t. = 1918 days = 5 years 93 days

1
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FISHER Certification of Applicadbilty

Alvin W. Yogtle Nuclear Power Plant, Units 1 § 2
Georgia Power Company
Bechte! Power Corp. Purchase Order No.: PAV-206, PAY 2-34
Seismic Category/Class: Seismic Category I, Nuclear Class 3
Fisher Representative Order No.: 22B-XSACO3-N1P § 22B-XS5AC03-N2P
Qualification Group: V
Environmental Designator: VIII-R-CR3
Order Items: 155, 156, 165, 166
Serial Numbers: B8342938-4)
Tag Numbers: 1| & 2-MV-12596 8§ &7
Bechtel Data Sheets: CXSDL-187 & 188

This 1s to certify that, to the best of my knowledge and belief, the previously
submitted Fisher Qualification Report (FQP-11AB-5, Rev. A) which was provided
per Rev. 9 of Design Specification No. XSACO3, App. EA, Rev. 3, & App. 0G,

Rev. 0 (as interpreted by Fisher Qualification Plan FOP-11AB) is also applicable
to Rev. 11 of the same X5AC03 Specification and Appendices.

%UW

n Whitesell
Qualification Analyst

[ certify that [ accept responsibility for the adequacy of this document,
which was prepared by others, to the same degree that | would 1f | had
prepared it, and that | am a duly Registered Professional Engineer under
the laws of the State of lowa.

) resser eg. No.
Registered Professional Engineer

Date: 4 ~-24-F5

Approv

oy
Engineeri

Y 9
Qualific

N6/ 5



