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1.0 Scope

This report summarizes the procedures used and test results obtained in
the course of Fisner's Environmental Qualification Test on a Bettis-
actuated Type 9200 butterfly valve assembly., The test prograr was
originally conducted to satisfy the requirements of another qualifica-
tion project. The program is now presented, with modifications as

noted, for qualification of the Seismic Category | butterfly valves for
the Vogtle project. The original controlling documents, FQP-19 and
FQP-23, are provided as addenda to Attachment A-l, Discussion of
anomalies noted during the environmental test is presented in Attachment A-
2. Modifications and exceptions to the test procedures that pertain to
the Vogtle project are provided in Attachment A-3, The program verifies
gqualification of the valve tested for a normal service life in a

nuclear power plant environment and verifies the capability of the

valve to subseguently survive a Design Basis Accident (DBA) and perform
its safety-related function. Re-instatement of qualified life in
successive increments, to a maximum of 41 years total, is also discussed.
Therefore, this document furnishes suitable evidence of equipment
adequacy under environmental conditions required for the Vogtle project.
In conjunction with any of the individual Vogtle valve group reports,
this volume furnishes complete qualification information in keeping

with Specification X5AC03, Rev. 11, including Appendix EA, Rev. 3 and ZCS
Appendix QG, Rev. 0, as interpreted by FQP-11AB and FUP-11C,

1.1 Extent of £ vironmental

Test

In accordance with FQP-19, radiation exposure, artificial aging,
seismic vibration, and exposure to a design basis accident environment
were used to verify qualification of a 20" Type 920U butterfly

valve with an elastomeric EPOM T-ring seal and a Bettis Mode!
T4208-5R2 Rotary pneumatic actuator. Activation energy testing of
elastomeric materials i1s a.so included to determine qualified life

for the T-ring seal and other elastomeric components.

1.2 Extension of Test Results

lest results can he extended to other Type 9200 valves, since the
test valve was of typical construction design and material. Other
sizes of Type 9200 valves can be qualified since all components
required in performance of safety-related functions utilize the
same materials and design principles as the test valve., Although
various models of Bettis' actuators could well be qualified by
results of this environmentsl test program (since all components
of the Bettis actuator required to perform the safety-related
function utilize the same design principles and material as the

N19-11/ 1
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tested unit), this report does not purport to qualify the Bettis
actuator., Qualification documentation for the Bettis Actuators is
being provided by the supplier (G.H. Bettis, Waller, Texas).

Selection of Test vValve Components

Test valve components were selected as being representative of both the
9700 Series valve bodies and the Bettis actuator line. It was Fisher's
intention to test the largest body and actuator sizes possible, inasmuch
as the largest valves on the previous project were subject to the most
stringent envirommental specification requirements, Consequently, the
T4208-SR2-12 Bettis actuator was combined with a 20" Type 9200 butterfly
valve body, since this was the largest actuator/body cambination that
could be accommodated in the Wyle Lab environmental test chamber.

(Both major components had been qualified seismically in earlier

tests,) The vibratory sequences in this series of tests were conducted
specifically to provide seismic aging to the test valve,

Acceptance Criteria

FQP-19 provides a listing of acceptance criteria for the various
environmental test valve components, These include leakage criteria
for the valve and specific actuator, As required by the OQualificatien
Plan, any malfunctions are to be reported for evaluation, The Wyle
Environmental Test Report No. 45088-1 (Attachment A-1) provides this
notification by means of a series of designated "anamalies” that are
further giscussed in Attachments A-2, However, 1t must be noted that
the “anomalies” primarily indicate deviation from test procedure or
facility limitation, rather than equipment shortcoming, None of the
“anomalies" listed was found to prevent satisfactory performance of the
valve's safety-related function,

Conduct of the Environmmental Test

The test was conducted in accordance with FQP-19 and included readjust-
ment of the elastomer T-ring seal following the high temperature
accelerated aging process. This adjustment was performed to Zompensate
for the unrealistic compression-set tendencies of the elastomer T-ring
material resulting from the accelerated aging temperature, which would
not have resulted from a real-time, 5-year aging period at 120°F,
(Field service information has confimmad that Type 9200 valves regularly
provide satisfactory shut-off capability and exhibit no excessive
compression-set tendencies after 5 years of real-time, normal-service
operation,) So the planned adjustment served to ensure that the test
valve was very comparable to production units aged at nommal operating
temperatures,

N19-11/ 2
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Following the post-aging re-adjustment of the T-ring seal, the valve assembly was
exposed to radiation equivalent to putting the valve assembly in fts end-of-11fe
condition. This radfation (1x107 rads equivalent air dose) was followed by the
Design Basis Accident simulation, which included seismic aging, a 30-day steam
and chemical exposure profile, and an additional radiation exposure bringing the
accumul ated exposure to 1x10% rads. Supplementary irradifation was provided, as
certified by Isomedix in the Attachment A-5 letter to bring the total dosage
accumulated to 2 x 10® rads, satisfying the Vogtle requirements. A summary of
the high radiation level tests and results is presented in Fisher Laboratory Test
Repc;rt 8, Problem 1685-3 which s provided as Attachwment A-9 to this report (FQP-
11A).

5.0 Summarization of Envirommental Test Results

The original envirommental testing program was based on Fisher Que'ification Plan
FQP-19 and s fully documented in Wyle Test Report No. 45088-1, furnished as
Attachment A-1 of this volume. (The Wyle Report includes a copy of FQP-19,
designated as Addendum [.) Results of various portions of the test program are
summarized Le'ow,

( 5.1 Norma) Lozd Functional Tests - The test valve was subjected to a series of
paseline and norma) load functional tests at elevated temperature. NoO seat
leakage was noted during the 75 psid gaseous nitrogen (GN2) testing or
during 150 psid water testing. Sections II, III, and IV of Report 45088-1
(Attachment A-1) document the procedures and results of these tests.

5.2 Thermal Aging Simulation - The test valve was cycled 1000 times during the
28 1/2-day heat aging process and 'eak-checked at 228°F four times during
the period. No leakage was detected during any of the four required leak
checks at high temperature with 75 psi pressure drop. A subsequent 75 psid
functiona) test at ambient temperature also produced no leakage. Complete
procedures and results appear in Sections V and VI of Wyle Test Report No.
45088-1 (Attachment A-1).

5.1 Radfation Exposure - No visual evidence of damage or degradation of the unit
resul ted from exposure to 1.0 x 107 Rads equivalent air dose radiation.
Post-radiation functional tests initially indicated very minor leakage past
the piston of the Bettis' actuator, but the leakage ceased after operating
the valve several times. No leakage was observed past the valve disc during
the 15-minute test period. Sections VII and VIII of Report 45088-1 (Attachmen
A-)report the complete test procedures and results. Supplementary radfation
exposure , as documented in Attachments A-5 and A-9 provides evidence that
total exposure of the test valve assembly reached 2 x 108 rads. Note that
catastrophic failure of the T-ring did not occur even at the highest radfation
level (200 Mrad). The main effect of the environmental test sequence was
fncreased lezkage after return to ambient (70°F) temperatures.

‘ 5.4 Seismic Aging Simulation - The test valve operated smoothly throughout the
sine-beat sefsmic tests.

N19-11/ 3
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5.4.1

Some minor difficulties were encountered, as shown in the
designated “"Notice of Anomaly" sheets included in Wyle Test

report No. 45088-1 (Attachment A-1 of this volume), but, as
previously mentioned, most refer to deviations from test

procedure or to facility limita®ions, rather than to

equipment shortcomings. Further discussion of these

“anomalies" 1s presented in Attachment A-2. See Attachment A
A-10 for clarification of NOA #4 in NA-29 (Attachment A-2), &)

Electrical monitoring, stroking time tests, and seat
leakage tests all showed favorable results before, during,
and after the seismic tests.

Post-seismic functional tests produced no difficulties that
have bearing on the Vogtle project. (See Section IX of
Wyle Test Report No. 45088-1,) Valve stroking time was
shown to be consistently in the range of 20 seconds and
there was zero leakage with 75 psid across the valve disc
for 15 minutes.

5.5 DBA Load Test

5.5.1

9.9.2

5.5.3

—

N19-11/ &4

The test valve met all the specified criteria, including
satisfactory performance of the safety-related function by
closing and staying closed. The Wyle test facility was
unable to meet the rapid change of temperature specified,
hut the slower temperature ramp achieved actually was a
more severe test than that specified. The valve performed
satisfactorily throughout, with no leakage past the valve
disc. ODBA Load test procedures and results are discussed
in Section XI of Wyle Report 45088-1 (Atachment A-1).

Additional thermal transients and seat leakage tests were
performed as discussed in Section XII of the Wyle report.
The tests were necessitated because of Wyle Laboratories'
inability to accomplish the intended 381°F temperature
transient during the DBA load test sequence. No leakage
was detected at 10, 20 and 30 psid, but leakage increased
from one bubble per minute at 40 psid to 1167 cc/minute
with a 75 psi differential pressure across the valve disc.
This leakage is well below the allowable test procedure
leak rate of 1472 cc/minutes for the initial functional
tests at 75 psid.

Specifically to satisfy the requirements of the Vogtle
project, further thermal transients and seat leakage tests
were performed as documented in Wyle Test Report No. 45390-1,

LT R L R A
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Attachment A-4, The test valve was pre-heated to 200°F for

11 hours, moved to a 400°F oven for 15 minutes, stadbilized

at 125°F for one hour, and then leak checked with 2.5 psig

air for 15 minutes, Zero leakage was noted. Oven temperature
was lowered to 100°F and maintained for one hour prior to
another leakage test, Again, no leakage was noted.

5.6 Activation Energy Testing

The thermal aging of elastomeric parts was based on a conventional
aging relationship (10°C rule; FQP-19 page 4) for the original
test program, Activation energy testing has been added to the
test program for the Vogtle project. The results fram this
testing permit a more accurate prediction of qualified life. The
purpose, procedure, results and conclusion of this testing are
recorded in Attachment A-7,

5.6.1 The results from activation energy testing show that the
lowest activation energy for any elastomeric material used
in the Vogtle butterfly valves is 0,79 eV (See Attach-
ment A-7). The relationship between activation energy and
thermal aging is explained in [EEE 382-1980; Appendix C,
"Rationale for Normal Service Thermal Aging.

n
.
® 4}
.
~o

The aging simulation done for this environmental gqualification
program (227.8°F for 28.5 days) can be shown to be equivalent
to 5 years, 30 days at 126°F, based on an activation energy

of 0.79 evV. Calculations are provided in Attachment A-3,

The environmental testing supports a four year life at a
continuous environmental or internal temperature of 131°F,

The calculation for this is also provided in Attachment A-

3. If the temperature 1s greater than 131°F, the maximum

l1ife will be stated in the final report.

5.7 Qualified Life Determination
Page 4 of FOP-19 provides a general discussion of the rationale
used in Fisher's selection of the accelerated aging techniques
employed in the environmental test program, The maximum time

period for which the following equipment shall be qualified s the
same as that described in Paragraph 5.6.2:

N19-11/ 5
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$.8.3
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Fisher Type 9200 style valve bodies with elastomeric T-ring
seals (This qualification also utilizes cycle aging information
presented in the Continental Mechanical Aging Test Report

No. 92-395, Attachment A-6 of this report.)

Bettis spring-return pneumatic piston actuators of similar
design an: materiale, [This qualification presumes acceptance
by Vogtle of the qualification documentation furnished by

the actuator manufacturer (G.H, Bettis).]

Model EA120-31302 and EA180-32302 NAMCO limit switches,
(This qua'ification presumes acceptance by Vogtle of the
qualification documentation furnished by the limit switch
manufacturer,)

Mode! NPKB316A74E and Model NPKB8321A2V ASCO solenoid

valves, (This qualification presumes acceptance by Vogtle
of the qualification documentation furnished by the soienoid
manufacturer,)

Extension of Gualified Life of the Vogtle Butterfly valves

Qualified life is primarily a function of elastomer longevity
under the rigors of thermal and mechanical aging, seismic
vibration, irradiation, and chemical profile exposure,
Seismic Category [ butterfly valves instailed in the Vogtie
nuclear plant are designed for a 4l-year service life.

This design life (or installed life) is in compliance with
the project specifications., Qualified 1ife can be re-
instated in increments (as explained in Paragraph 5.6.2) up
to a 4l-year maximum, contingent upon regular performance
of required maintenance operations,

Regular maintenance must include replacement of all elastomeric
parts, i,e., T-ring seals, 0-rings, packing components, and
gaskets, 1f qualified 1ife of the unit is to be extended

for another period.

The requirement for replacement of elastomere< at periodic
intervals is based .n use of the Arrhenius rate eguation

with activation energy values for the elastomers as determined
by test. Fisher research data, Lab Problem 1685-3, Report

11, "Detemmination of Activation Energies for Nuclear

Service Elastomeric Materials” is included as Attachment A-

7 to this report,
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A1l maintenance should be performed in arcordance with
instruction manuals provided by Fisher or by the appurtenance
manufacturer.

6.0 Conclusions Based on the Environmental Test Program

6.1 Thne environmental test sequence completed in accordance with the
FQP-19 test plan is documented in Wyle Test Report 45088-1. It
was demonstrated that the valve assembly would perform satisfactorily

for the intended period between maintenance cycles.

6.1.1 Stroking times were found to be slightly shorter at the
conclusion of the DBA simulation than at the beginning of
the program, indicating no detriment to valve operadility

due to increased friction. (See Section X] Results,

Post-DBA leak-test showed no leakage at low pressure
iifferentials and less leakage at the 75 psia level than
that allowed for the initial functional tests. (See

11

Section XII Results.)

6.2 General condition of the valve and its successful operation at the
conclusion of FQP-19 DBA simulation and supplemental tests demonstrate
successful completion of the test program and verify its ability
to perform its safety-related closure function as required. o6
Section X111 of Wyle Report :5088-1, Report 45390-1, and Fisher
Report 8, Problem 1685-3,

.0 Report Summary

Information presented in this report is accurate and was compiled as a
result of the test programs and calculations described or referenced
herein,

Prepared by: Reviewed by:

i 54 3 -

Jon Whitesell C. Uresser
Qualification Analyst QuaYification Specialist

Date: Mow 14, \G8S Approved by:

Floyd O

Enginegring Qua and -\nalysis

N19-11/ 7
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Wyle Environmental Test Report No. 45088-1
Dated November 21, 1980

(Includes FQP-~19 as Addendum I
and FQP-23 as Addendum II)
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Test Report

45088-1

REPORT NO.

WYLE JOB NO.

CUSTOMER
P. 0. NO

PAGE i OF -

November 21,

DATE

See References in

SPECIFICATION (S)

Paragraph 5.0

] - - - -
Fisher Controls Campany
10 CUSTOMER
Pecst Cffice Box 130, 205 South Center Street, Marshalltown, Iowa SOlS58

ADDRESS

- 3 % - Y B - -~
Tyre 320C, 20" Butterfl alve with a G. H. Bettis Actuator
20 TEST SPECIMEN
Pisher Controls Company
30 MANUFACTURER -
40 SUMMARY
one (1) 20-inch, Type 9200, Butterfly Valve with a G. H. Bettis Actuator, hereinafter
called the test item, was subjected to a Qualification Test Program as specified in
Feference 5.1 and in accordance with References 5.2 and 5.3, to meet the intent of
References 5.4, 5.5 and 5.6 The test item 13 used as a containment isclation valve
and is Class IE, safety-related. Paragraph 6.0 contains a description of the test
item.
The Qualification Program was performed to confirm the adegquacy of design
test item to perform its required function in Nuclear Power Generating

under normal and

i -
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TEST REPORT NC. 45088-~1
4.0 SOMMARY (Continued)
The test itam complied with all specified requirements, although ten
(10) ancmalies were noted. The test seguence, test itam compliance
with requirements, and Notices of Anomaly (NOA's) are discussed briefly
below in tabular form and in detail in the appropriate sections cof this
report.
PROG RAM 2 ES
CoMPLIED
T WITH NCA
SECTION TYPE TEST REQUIREMENTS REQUIREMENTS NC. REMARKS
I Pretest Visual Yas - N/A
Inspecticn Inspection
54 Baseline Cperate and Yes - N/A
Functional Leak-Check
b+ &4 Normal Cperate at Yes = Replaced "T" Ring
lLcad Test 120°r, 120°F
and 1l70°F.
leak-Check.
™ Post-Nor=al Cperate and Yes - N/A
Load Punctional lLaak-~Check
Aging Ten altermate Yes i ;'Q-.g&:_-:mp. o(:t-cf_-»
Simulaticn high temp. and ~ tolerance for approxi-
humidity cycles, mately 30 minutes.
leak checks, and i
10C0 full strokes
L 24 Post-Aging Operate and Yes 2 Cracked flexitle conduit.
Fanctional Leak~Check Lubricant leak. Intermit-
tent limit switch coperation.
No electrical measurements
ware made. Seat leakage
of 4102 in.3/min of GNj.
Adjus “2"=-Ring.
Vi  Radiation 1.0 x 107 Rads  Yes - N/A
gamma air
equivalent.
vz Post-Radiation OCperate and Yes 3 Shipping damage %o 1/4°
‘ Functicnal Leak~Theck tube. Leakage rast tlhe
actuator piston of agsroxi-
Dately ll4 cc/sec.
WYLE LABORATORIES

myuntewiie Facinry
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PAGE NO. 144

TEST REPOAT NO.  45088-1

4.0 SUMMARY (Continued)
TEST PROGRAM ANOMALIES (Continued)
b 4 Seismic FQP-23, Yes 4 Intemittent limit switch.
Rev. 3. loose bolts between actuator

Dounting bracket and valve
body. Test terminated.

X Post-Seismic Crerate and Yes 5 Loose wire in junction box

Puncticnal eak~Check and locse condulet.

6 Hairline crack in the

junction box.
) o4 Accident Valve must close Yes 7 First temp. transient
(CRE) and stay closed. tock 13 min and 37 sec.
& b . 1@
Simulation 381°F nax temp and 8 oot was aborted dus to
30 days test leak
check continucusly. SESessive stesn
leakage.

9 Second temp. transient of
381°F was not accomplished;
high temp was 365°F. The
test chamber tamp was out-
of-tolerance on the high
temp. side for approxizately
2 hours.

10 The tast chamber texmp. was
out-cf-tolerance for
approximately 4 hours, 0
min, on the low temp. side
Add 9 hours, 3C min, to
overal. test tire.

I Thermal 381°? for 2 Yes - N/A
Transient ain, leak-
(LOCA Addencdum) check.
Il Post~LOCA Operate and No - Information only.
Functicnal Leak~Check.
WYLE LABORATORIES

Huntenile Fac.iity
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TEST REPORT NO. 45088-1
4.0 SUMMARY (Continued)
This final test report contains the followiag sections. The
Qualification Program was performed in the sequence indicated by
Secticn Numbers I through XIII.
Section I Pretast Inspection
Section IT Baseline Functional Test
Section III Normal Load Conditions Test
Secticn IV Post-Norzal Load Functional Tests
Section V Aging Sizulation
Secticon VI Post-Aging Simulation Functicnal Tests
Section VII Radiation Exposure
Section VIIZ Fost-Radiation Punctional Tests
Section IX Seismic Simulation
Section X Post-Seismic Functicnal Tests
Section XI LOCA (DBE) Simulation
Secticn XII Thermal Transient Test
(Addendum to LOCA)
Section XIII Post~-LOCA Functicnal Tests
Addendunm I - Fisher Document FQP-19, Revision F
Addandum II -~ Fisher Document FQP-23, Revision 9
$.0 REFERENCES
S.1 isher Controls Campany.Purchase Order Number H-21777C
5.2 Fisher Document FQP~19, Ravision F
$.3 Fisher Document FQP-22, Revision 9
5.4 IEEE 182-1972, Trial-Use Guide for Type Test of Class . Electric
Valve Operators for Nuclear Power Genarating Stations.
5.5 IZEE 32_3_-_1974.— SIEET Standard for Qualifying Class IF EZguipment
for Nuclear Power Generating Stations”.
5.6 IETE 344-197S, "Seismic Qualificaticn of .Class I Equipment for

Nuclear Power Generating Staticns”.

WYLE LABORATORIES
muntewiie Faciiity
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TEST REPORT NC.  45088-1 |

6.0 TEST ITEM DESCRIPTION |
The test item is used as a containment isolation valve and is classified
IE, cafety-related. The following tabulation shows the test item,
actuator and appurtanances that ware subjectad to the Qualification |
|

20", Type 9200, Fisher Controls Company
Buttarfly Contrcl Valve

Bettis T-420B-SR2-12 Pneumatic Actuator

ASCO NPS832CAlBSV l-Way Sclencid Valve

Namco EALS031302 and EALS032302 Limit Switches
Fisher PS35 Filter with Brass Element

Fisher 358 Regulator

Texsteam ISR Pressure Relief Valve

Hoffzan Junction 83ox w/G.E. $EB-25 Terminal Strips

Versa VSP-3501-155H Pneumatic l-Way Valve

7.0 GUALITY ASSURANCG

All test egquipment and instrumentation used in the performance of

this test program were calibrated in accordance with Wyle lLabcoratories'
Qualicy Assurance Policies and Procedures Manual, which confor=s to
the applicable portions of ANSI N-45.2, 10 CFR 50, Appendix B, and
Military Specification MIL-C-45662A. Standards used in perforaing all
calibrations are traceable tc the National Bureau of Standards.
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SECTION I
PRETEST INSPECTION
1.0 REQUIREMENTS

.-

A visual inspection shall be performed to assure that the %est item
is not damaged due tO shipping or handling since manufacture.

PROCETURES

The test item was visually inspected upon receipt at Wyle Laboratories.
A photograpn was made showing the as-received condition of tne test
iten.

RESULT

The test ite= was subjected to the operations required oy Paragrapn
1.0 and as described 1n Paragraph 2.0. There was nc visual evidence
of damage due %o shipping or handling since the test item was
sanufaczured.

A photograzh showing the as-received conditicn of the test itex (s

sresented 1n Appendix I.
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CTaON IZ
BASELINE FUNCTIONAL TESTS
1.0 SUIREMENTS
Functicnal tests shall be perfcormed to ensure that all components
perform without malfunction prior to any condition simulaticn. BSase-
line measurepents shall De taken On VAricus parameters as noted telow:
A regulated gas surply shall be connected %o the sclencid valve of zhe
tast valve assanbly. lNcminal flow, as received from the gas supply
when the sclencid valve is actuated, shall Se used. The functicnal
tests shall be performed with a voltage to the electrical appurtenances
of 30 VDC, 125 VDC, and 140 VEC.
The functicnal test sarameters =C be 2easured shall be as follow
Tine duratiocn of the cperating strcke: Opening and closing tizes shall
be reccrded. (A cycle is defined as going from the full-closed %o the
full-cpen and back to the full-closed pecsition.)
Seat leakage at 75 rsid shall De racorded (reference Addendunm I, Page
39, Table S of this repors).
Pressure of regulated gas succly to solencid valve shall be 70 psij.
Regulateor inlet and outlet pressures shall bSe reccorded.
The type of gas being used shall be recorded.
™he vol:iages to the sclencid shall be reccorded.
T™he voltages =0 the limit switches shal. be recorded.
The functicnabilit y of indicator lights and preper indication of
"closed” and "open" shall be recorded.
2.9 PROCEDURES

The -est item was wired electrically to a variatle D.C. zower supply

to operate the sclencid and limit swvitches. The GN; source was
plunbed =0 the t“est specilen regulator. The test ltem was cperated
at 90 VoC, 125 VOC and 140 VCC, from closed to full-cpen to closed at
each voltage. The regulated GN; pressure I the regulator and T tne
sclencid was visually mcnitored. The GN; rressure was l40 2sig 2 e
regulascr and 70 zsig =0 the sclencid.

WYLE LABCRATORIES
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PROCEDURES (Continued)

The test itam's Operating time at each voltage was measured by
aonitoring the electrical signals =o the sclencid and limit switches
on an oscillograph. The functionabilisy of the lamps on the test
item control box was visually monitored and recorded.

Additionally, the sclencid coil resistance was measured and recorded.
The contact resiszances ¢©f the limit switches were measured and
recorded.

RESULTS

The test item was subjected o the tests reguired by Paragraph 1.0.
The tests were conducted as cutlined in Paragraph 2.0 above. The
test item complied with all requirements without exception. There
was nc seat leakage observed at 75 psid. The lights on the control
bcx were functiocnal, indicating open or closed as regquired.

The valve's cpening and closing times were as follow:

Solencid Stroke Times
Cperating Voltage Pressure to Sclencid Close tO Toen Open to Close

30 VOC 70 psig 16.75 sec 19.88 sec
25 v 70 psig 16.80 sec 19.35 sec
140 VDC 70 psig 17.20 sec 19.55 sec

A typical oscillograph recording showing valve stroking time is
rresented in Appendix I. Photographs showing the test setup and
instrumentation are presented in Appendix II. Data Sheets showing
the data obtained are cresented in Appendix III, and an Instrumenta-
tion Equipment Sheet is presented in Appendix IV of this Seczion.
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SECTION III

NORMAL LCAD CONDITIONS TESTS

1.0 REQUIREMENTS

The test item shall be installed in a test chamber and the test chamber
temperature statbilized for 24 hours at 120°F. The test item shall be
operated through ten (10) complete stroking cycles.

The test chamber terperature shall be reduced to ambient temperature
and stabilized for a pericd of 24 hours. A seat leakage zest shall
be performed using gasecus nitrogen at a differential test pressure
of 7S psaid.

Upen completion of the above, the same tests shall be repeated. Seat
leakage Deasurements shall be recorded and any measurable increase in

. seat leakage shall be repcrted immediately %o the Fisher Test Engineer
for evaluation.

( The test chamber shall be stabilized for 24 hours at l4C°F. The zes:
iten shall be operated through five (5) complete strocking cycles.

The test chamber shall be reduced toc ambient temperature and stabi.ized
for a pericd of 24 hours. A seat leak test shall be performed using
water at a differential test pressure cf 150 psid. The seat leakage
shall De ccllected and measured.

Upon cempleticn of the above, the same tests shall De repeated. Sea:
leakage mcasurements shall be reccorded and any measurable increase .o
seat leakage shall De repcrted iLmmediately to the Fisher Test Engineer
for evaluation.

The test chamber shall be stabilized f2r 24 hours at 1720°F., The test
item shall be opsrated through twe (2) complete stroking cycles.

The test chamber shall be reduced %o ambient tamperature and stabilized
for a period of 24 hours. A seat leak teast shall be performed using
water at a differential test pressure of 150 psid. The seat leakage
shall be ccllected and measured.

Upen ccmpletion of the above, the same tests shall be rereated. Seat
leakage measuresments shall be reccrded and any measurable increase .o
seat leakage shall se repcorted rmediately to the Figher Test Ingineer
for evaluation.
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PROCEDURES

The test itam was placed in a tamperature-controlled environmental
chamber. The test iten was electrically wired and plumbed o be
cperational.

The test chamber temperature was increased to 120°F and stabilized
for 24 hours. The test itam was cperated through ten (10) complete
"closed™ to "open"™ to "closed" cycles. The voltage to the sclencid
valve was 125 VDC. The pressure to the sclencid valve was 70 psig.
Gaseous nitrogen was used ToO actuate the test item.

The test chamber was returmed to room ambient conditions and stabilized
for 24 hours. A seat leakage zest was performed using jaseous nitrogen
at 75 psid as the test media.

The same series of trsis was performed a second time at 120°F. A
second seat leakage test was performed at room ambient conditions using
gasecus nitrogen at 75 psid as the test media.

The test chamber temperature was increased =0 l40°F and stabilized for
24 hours. The test item was cperated through five (5) complete "closed”
to "cpen" to “"closed” cycles. The voltage to the sclancid valve was
125 VDC. The pressure =© the sclencid valve was 70 psig. Gaseous
nitscgen was used to actuate the test item.

The test chamber temperature was reduced o room ambient conditions
and stabilized for 24 hours. A seat leakage test was performed using
water at 150 psid as the test media.

The same series of tests was performed a second time at 140°F. A
second seat leakage test was performed at room ambient conditions using
water at 150 psid as the test media.

The tast chamber temperature was increased to 1l70°F and stabilized for
24 hours. The tast item was cperated through two (2) complete "closed”
to "open" to "closed" cycles. The voltage %o the sclencid valve was
125 VDC. The pressure %o the scolenc'd valve was 70 psig. Gaseous
nitrogen wvas used to actuate the test ltax.

The test chamber temperature was reduced to room ambient conditions and
stabilized for 24 hours. A seat leakage test was performed using water
at 150 psid as the test media.

The same series -f tests was performed a second time at 170°F. A second
seat leakage test was parformed at room ambient conditions using water at
15C psid as the test media.

WYLE LABORATORIES
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3.0

RESULTS

The test item was subjected to the tests required by Paragraph 1.0.
The tests were performed as described in Paragraph 2.0.

ihere was zero seat leakage past the valve disc after the regquired
tamperature transients from room ambient tamperature =o 120°F, from
rocm ambient temperature =0 l40°F, and from room ambient temperature
o 1l70°F. There were two transients performed at each reguired

temperature.

The test item complied with all test requirements without excepticn.
At the request of the Fisher Technical Representative, the tes:t item's
disc seat ("T"-ring) was replaced with a new unit and adjusted o seal
at 150 psid across the disc.

Typical circular chart recordings showing tast chamber temperatures
are presentecd in Appencdix I. Photographs showing the test setup and
leak test equipment are presented in Appendix II. Data obtained is
Fresentec on a2 Data Sheet in Appendix III, and an Instramentatien
Equipment Sheet 1s presented in Appendix IV of =his Sectiaon.
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SECTION IV

POST-NORMAL LOAD CONDITION FUNCTIONAL TESTS

3.0 REQUIREMENTS

The Teguiraments for these tests are described in Section II,
Paragraph 1.0, of this report.

2.0 PROCEDURES

The procedures for these tasts are described in Section II,
Pazagzaph 2.C, of this repore.

3.0 RESULTS

The test itex was subjected =0 the tests required by Paragraph 1.0.
% ™e tests were conducted as cutlined in Paragragh 2.0. A rotary
potentiometer was attached tc the actuator positicon indicator to
record the trus stroking tinme of the test itam. Previously, the
stroking tize was neasured from the signal to the solenocid until
- the appropriata limit switch was actuated.

The test itan stroking times were as follow:

Stroke Tines
Voltage to Sclencid Pressure t©o Sclencid Cocsed to Open Open 33 C.osed
9¢c VDC 70 psig 21.80 sec 20.30 sec
128 voC 70 psig 21.60 sac. 20.05 sec
140 VDC 70 peig 21.60 sec. 13.40 sec.

There was zerc leaxage past the disc at 75 psid for 15 minutes.

A typical oscillograph racording is presented in Appendix I. Cata
cbtained is presentad on Data Sheets in Appeandix II, and an Instrmenta-
tion Equipment Sheet is presented in Appendix III of this Section.
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DATA SHEET

Customer _Eisher Controls Company
Specimen 20" Aurterfly Value

Page No. IV-6 Report No. 45088-1

WYLE LABORATORIES

.

Part No. _Iype 3200 Amb. Temp. L ok Job No. ¥ 287-03-2%77 ) 1
Spec.Filsher Documeat, FOP-19 Photo 4% Report No. e
Para. 2.0 Test Med QN Start Date o 22
SIN —_— Specimen Temp A~l
Tegt Title . diT N
-
90 vOC 12§ voC 140 voC ;
Type of Gas AN GN, GN,
Pressure of Gas tocraf™ o4 i > o,
Salesaid PP . R T 2.0
Regulator Pressure rvo A’ W *s o
R & ‘90”." s ¥ P.f rry #°
Syleny & Ciste Tarn*Ty o 237 »o T 55 ¥
Qutlet: SA”., Tl 3 = ) 2 VB &
e /M@ duration of
josed to Cpen: R 26 Sew LT Sig
Rasn 1o Closads e E LT PE T T 2=
Indicator Light Function Q< LR 3¢
: id 20 v /25 Y i (
°:::g‘ - L‘Mit 90/ /czf’ ,/‘/.’/ )
eat Leakage 3 60 psig
r mine
o : y - : rattiagg son mihiensdr
w fef, O4ruph daTa . Qqmph Je 777 v
- /"’""/J'b

Specimen Failed et Tested By'A/J.:,- RTR_N Oste: e o2

Specimen Passed el Witness ol ey s’ Oate: o220 F:

NOA Written - Sheet No \ of o ® )
Acoroqum__m_gm&&_

WH-614A
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Customer —Flsher Coaleols
Specimen W oalye.

Part No. S0 Amb. Temp. 22 £ Job No. 2282 03 2277
Spec. . Q° - 13 Photo M2 Report No. o
Para. ol Test Med. ___—— StartDate =
S/N —— Specimen Temp. Ak

GSI L0

fest T MBIy semmal hoad Gowd Tisdy Fomerrerae Tasr
[

WYLE LABORATORIES

e Lo - )
Salepam i Koo cTonre To ges ~ch

C:*l&} [ SRR TN L. T .

L) ~

CQA?L_L’ cec lance S lo !'LA.L

e 2 2 S U castacT G oac)

Spec men Failed — Tested By alcc 7
Specimen Passed — Witness
—

MNOA Written Wmsmt No. . 2 of 41"
1CINAL T hpproves Kb Lok 1€ Comelt ¥

\ NOT SUMTAB.E F
WH=-614A .E FOR
LEGIBLE REPRO TICH

w e ~\
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PAGENO. V-1

TEST REPOAT NC. 45088~

SECTION V

AGING SIMUTATION

1.0 REQUIREMENTS

™o test valve assambly shall be subjected to ten (10) altermate
cycles of temperature and humidity wath concurzent stroking of the
valve during the mmidity ¢ycle. The valve thall be stroked using
4 pressure of 90 psig tn the actuater.

Each temperature cycle shall be 2.85 days at 277.8°F (108.8°C). Total
exposure At tenperature shall be 28.5 days (10 cycles).

Each humidity cycle shall be 48 hours at 140°F (60°C) and 95 :3 percent
humidity. Total exposure =2 humidity shall be 20 days (10 cycles).

The test valve shall be actuated for 1,000 operating cycles which shall
be everly divided between the ten humidity cycles. The voltage to the
elactrical appurtenances for operating the valve shall be 125 VDC. When
a0t stroking, the valve shall remain in the closed position. The prassure
tc the sclencid shall be 9C psig. Both the cpening and closing strcke
cimes, as neasured from the change in sclancid energization %o the limit
switch contact at the copposite end of travel, shall Se zeasured and
recorded during the first full cycle stroking operatiosn of each humidity
cycle.

™roughout the aging simulation sequence, the special test fixture
spocl-pieces shall remain in place on the valve. A bell flange shall
be atzached to the inlet side of the valve test fixture and shall rema.r
in place throughcut the aging simulation so that the inlet side of wue
valve can be pressurized when reguired. The ocutlet side of the va've
fixcure shall remain open so as to fully expose the T-ring seal o the
%est chamber envisonzent.

In order to provide a realistic evaluation of any seat leakage change
which might occur during the heat aging sizulation, the inlet Dell flange
shall be pressurized periodically and the seat leakage cbserved while tie
valve is experiencing one of the high temperature (227.8°F) cycles. IZ
any leakage is cbserved during this inspection, a Sell flange shall Ze
installed on the outlet side of the valve test fixture so that the

leakage can be collected and measured. This test shall be performed

at the end of the first, fourth, seventh, and last high temperature cycles.
(Reference Table 5, Page 19, Addendum I of this repert.)

WYLE LABORATORIES
muntgwiiie Facitity



SAGE NO. V-2

TEST REPORT NO. 43088-1

2.0

3.0

PROCEDURES

™he test item was placed in the environmental chamber and nmade
operational. The special spool pieces were bolted in place and
remainad in place throughout this test. The "T"-ring was exposed

to the chamber environment. A hlind flange wvas attached to the

inlet sida of the test item for leak chacking purposes. The pPressule
o the actuater was 90 psig. The voltage to the sclencid was 125 VDC.

The chamber tamperaturs was increased to 228°F and maintained for a
period of 2.85 days (68.4 hours). A leak check usicg gaseous niirogen
at 75 psid for 5 minutes was performed st this “emperature. ™he
chanber temparature was decreased to 140°F, 95 15 percent relative
humidicy, and maintained for 2 days (46 hours). During this period,
the valve was operated through one hundred (100) full strokes from
"closed" to "cpen" to “"closed". The above segquence was repeated for
a total of ten (10) times. leak checks were performed at high
tamperature (228°F) cycles cne (1), four (4), seven (7}, and ten (10).
The valve was stroked a total of 1,000 times from "closed™ to "cpen”
to "closed”, in ten egual segments of 100 strokes each at 140°F., Valwe
stroke times were recorded and weasured on the first stroke cf each
equal segrant. When not stroking, the valve remained in the clcsed
position.

The total time at the high temperature wus 28.5 days.
The total time at 140°F, 95 :8 percent relative humidity was 20 days.
The leak checks at 228°F were performed as reguired.

The 1,000 full strokes were performed at 140°F, 95 :8 percent relative
humidiry in ten egual segments as reguired.

_ RESULTS

The tast item was subjected to the tests reguired by Paragraph 1.0.
The tests were conducted as cutlined in Paragraph 2.0 above. The test
item complied with all specified test reguirements, although one (1)
ancmaly was noted (reference Notice of Anamaly No. 1, Appendix I, this
section). This anomaly is described balow.

Notice of Ancmaly No. 1: A facility powar outage lasting for approxi-
sataly 30 minutes caused the thermal aging chamber temperature to be
out-cf~-tolerance. The lowest temperature reccorded was 210°F. The
test was in the second high temperature cycle.

The test itam showed no evidance cf seat leakage at 75 psid for 5 minutes
in each of the required four (4) leak checks at the high temperature (228%

)
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TEST REPCAT NO. 45088-1

3.0

RESULTS (Contiaued)

The tast item wvas successfully stroked through the 1,000 full stroke
cycles as required. One hundred (100) strokes ware perfcrmed during
each humidity (140°F, 95 ¢ v) cyclae.

The test item's stIvke Cimes are shown balow:

Closed =2 Oven Cpen_to Closed
Cycle 0] 12.38 sec 49.55 sec
Cycle 8101 23..5 sec 12.00 sec
Cycle #201 +d.44 sec 48.22 3ac
Cycie #3CL 12.63 sac 16.50 sec
Cycle #9401 12.35 sec 19.19 sec
Cyecle #5C1L 12.325 sac 20.83 sac
Cycle #6021 12.1] sec 17.25 sec
Cycle #7011 12.13 sec 17.88 sec
Cyclas %801 12.15 sec 17.40 sec
Cycle #3901 12.13 sec 21.44 sec

Notice of Anomaly No. l is presented in Appencix I. Typical cirsular
CHAXTS showing the test chamber environments are presented in Appendix
2. QCscillograph recordings showing the test item stroke times are
presented in Appendix III. Photographs showing the test setup and
ieak check equipment are presented in Appendix IV. Data Sheets showing
the leakage data obtained are ;resented in Appendix V, and Instrusenta-
tion Equimaent Sheets are presented in Appendix VI,

WYLE LABORATORIES

myntgviiig Faciity
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Page No. V<6
- Report No. 45088~-1 .

NOTICE OF ANOMALY

NOTICE NO. 1P 0. numsgr: __""217770 __ wvig o8 no. 45088

CONTRACT NUMBER: ke .
CATEGORY O SPECIMEN O PROCEDURE {1 TEST EQUIPMENT parg _ 5/9/80
10 fisher Controls ATTN Bill Haslett

PART NAME: 20 Auszecély Valje PART NO. __TYPe 9200

TEST: Aging Simuiskien 1. B. NO. -

SPECIFICATION: FQP=19. Rev. PARA.NO. 4.0

NOTIFICATION MADE TO: 2111 Mastett paTs: 37378
NOTIFICATION MADE 8Y: E. Campbe!! ViA __Te!echone

REQUIREMENTS:

“he tes: va've assemdly will be subjected to '0 alternate cyzles of temperature
and humidity with concu-rent stroking of the valve during each humidity cycle.

fach temperature cycle wi!l be 2.85 cays at 227.8%¢ (108.8%).

DESCRIPTION OF ANOMALY .
A facility power outage lasting for =10 =inutes caused the thermal aging chamber

LS 8. ouvt of the reguired test temperature. The owest temperature recordec ~as
LI0YF. The test was 'n the second high temperature cycle.

DISPOSITION = COMMENTS — RECOMMENDATIONS:

At Wyle Laboratories' suggestion and with the customer's approval, 30 minutes
will be added to the test at the end of the second high temperature cycle.

Orignet Deprt TEST WITNESS —

e REPRESENTING

WYLE LABORATORIES - SCIENTIFIC SERVICES AND SYSTEMS GROUP — HUNTSVILLE ALABAMA 208837 4411




SU10-AXLACDS

‘.All“-l:

Py

1

(&

PAGE NO. Ve?

TEST REPORT NO. 45088~

-

APPENDIX II

CIRCTLAR CHARTS

WYLE LABORATORIES

muniawiie Fac ity




: !
3? %
i m
3 3




-

B3 506

AaX!

$010

~

e

v-9
Report No. 45088-1
w4t
WET BUL3

Page No.

HIGH TRMPERATURE




Page Ne. V=i0
Raport No. 45088-1
‘A
§ AN —
I-" L
‘/“ :
e
g Z 7=
/ %
’. / " 9%
'b‘ e 7 i
/A 7
B , ‘Y
-
~
/ ) [ , / 0
-ui . \
i . : vis : : v y
- § iy ] , A BT ARV ¢
T e AT AT A = )
! . 1S 4 . % - TEL b4 ES
= | e . o T et T L
-~ ‘F"* . .- ooy amaa WOREDE 1L L i
- ,v) Wt o i
e K 2 .\{‘ N L 1hld ] / "
\ \ 3 £/, /
DA L
\ \ \\ o / A, . .
’_ » N A /)
% \ 54
N i
N \ . 7,
N 2 R & % Z / '}
RN >z -
\:
\' b
o Vi W e
S — il
\‘—-,
HOMIDITY OYCIE \
DRY BULB



tI”\‘-}-

AXLACO3

Yl

Paga No. V-1l
‘Report No. 45088-1

—~—




Page No. V=12
Report No. 45088-1

T™his page istentionally left blank.




FLo10-AXLACO3-5068-14 073

‘ PAGE NO. v-ll

TEST REPOAT NO. 45C88-1

APPENDIX III

CSCIZLOGRAPH RECCROINGS

WYLE LABCRATORIES

munteviiie Faciiity



- | Page No. V-14 o T

e Report N¢. 45088-1 e
I - T - .
IR - o
.hi‘,,‘:gmr Ne'
- S.E 1. .
d.“h-z.’ 1 !.'.
.‘xu?l,-— T
errer— —
g D
i
-—
T E {
. :
- p——
-
r
| —— e — - F ;
o 20— .
1 .
3 e
’.
Tt 2
|
fﬁ& “
£ = 4
B Ll v CYCIE
- ': !
. b— » "




9% 10 - Ax5AC03 .5068-5

rage No -1
RE,.:CI: NC 45088~1
|
3%
5 .
.' ‘e e 12 8 4 ] : '
S L UR CRiE : 1 S :

4
«.ngr?‘ B GRS BECSES EEG
PUDIMIES DY IMGRE ™ BRI SUB-STANDARN

- \ ‘1

- 105 § A ety {‘b “:S}~': boani B vt Y hvia ! ‘R'GINA.. cxr/
ASUIE 4 X SHLIE Hid R NSRS BUAE  E RSy

i ol R O INYSENE IBERS LEGIBL e
L= Eu e e i bt d LEGIBLE REPRM-TiCH
SHELER BT U »‘f!‘vﬁ TRt A \~
SiTEa URTORER MR T A

> {A_"t:‘ Il'.'"i; - ::_ : ';"t:*— uf}# T‘ ,¢-‘.
LI-'? : "U ,:.—“.:“'N ‘ T ‘L\ fﬁ:.’»" .” { To v ’-
:" ! { : i
s #
h .4

: 3

o T—

| ———— v e
N
14
% X
|
- -
gy S S —

. , ” ‘ '
. \ .
* Y g T
{ N X
' \ !
& i
e

1
1
. g ‘ . TV TN



9510 . AX5ACO3 _5068=8 ¢

Page No. V-16
Report No. 45088-1

76

QQﬂut or
~"A’ ol ’
1 _ | P i v b ) a1
_l; - ? . 4 15 4 faa s
. S D i1 - .
ey BE NI U e ;
:}.20 sl
. 4
ol B L
r, Wt U SIaAptg’!t by
T g2 1 piba )
L it L SR it :,A{."“ s .
o '] 3 46 9% 34 '»‘
E
- WE N i -
— -
- 'L A
—— — — F__ B — et e e— e - —
|
- s ~
| »
y—— e ———— - -
S TS - f
! ire
T ', SEESRR. £y . _Smmaeen - 4 i
Sri/te
SRR s . Coik W _ao!
& T
. A% rec¢
] v':”,“& 5
e e =i 3 ‘1-.q:‘
L ) = - b
v
-

st o A— . ot— A—.

-STANDAR®

LV il




-

LR &

o A
£03 50685 077
Page No. V-17
Report No. 45088-1
! —
ke
i
'
i s
Fovs
"
e | -
i |
EI—— W= -

/7 &3
fec

LR 2 7
Crois *
Jermuw
rds voe
Y Jiee

Fwan o/

Jos

SUB-STANDAR"

GINAL .
NQT suj E FOR
LEGIBLE REPFN ™S TIO!

. G
Ol/_/ .




E10 -AxS5ACOS -5063‘§;e

S —————

“ld'.g 0id wiEd 4l T
Lo ki »

et b

o Sabas

SUB-STANDAR"

ORIGINAL (g
NOT SUMMBLE FOR
BLE REPPTN TION




95 10 - AY 52 C0O3 50685 079

Page No. V-19
Report No. 45088-1

- B
e
|
N
A
I ST, mm— S— -
FRE— -

i i
- ) ¥ 7 B-STAND
| | - S!Omfl.“?,,,
N SRR R - " ~-U”m- FOR
IIL ¥ _ y':f,m REPPN \:{;y;;x
- .
Y -4— —_ ——— e
P B DA TSR T
ik P —1
S M S— S—

o |
{i:' CYCLE #501




040

_5 )63'%3;0 No. V=20

Report No. 45088-1
™ i '
R | o 77.128 -
#
i |
S—— ,}_._.._.__.....-.._._ o —— b e — -~ tt—————

d
{ e
: Vi
!.’ hi '
i
- ;
.\ N 3 b
l | et
‘;-;: L b4 ror 34 -~ _:'.
r




-~

v 4V = N

.

\7 4

——

fﬁ[ﬁff{

[
— m - 4
.W: _ =
2 : R S e
= s ]
= | | | |
. _ | | | |
~ F.o 3R
! , { | | { “
M H | | | |
_ ! > | » 1
1+ + Hj]iﬂ-l_f |&|.,4-l.+x
i | ] h
_
|
| =t | |
| -+ |
d e 4 |
[ u *
| | ,
| ]
.”»I.l +* ﬂ.»$
| |
m
!

>

i
s —
'l

5
Q_ﬂf n_w .
qum&m .3
=37 | |G
EREEN
{ M o




‘ ;’Ei.&‘“ '

208

)

.

ORIGINAL

SUB-STAND2%

LEGIBLE REPI




95 1V~ AXHR v -2068-5 Page No. V=23
. Report No. 45088-1

,-:.: U — 1r. - ..l -~ _._...__...,4. -

-
( =
e e —— - R -
bl | — - iR sepiniaginicss il
-—
— i
~ - v
! o
memitetiliies - v ——— R ———————————————————
—_— - | - —————
|
]
i '
e =% ! —
1
t
| R i
1 -
W o] | :
4 g +
_~_Lq> WSTE— 1 k -
— - - S
4L e NSl vanigh

———y———y—
|

-

ety ——

SRR, SIS } [ -~
| Cha T
. | P -
{ | ul/r“
. —— v _ ]
3 - e -
SRR S s =i
. ! CYCIE #3901
IO S— N




§AC03 -5068°3 81
Page No. V=24

Report No. 45088-1

7510 - AX

This page intenticnally left blank. )




FUl10-AaXLACO3-0068~4 08l

PAGE NO. V=25

‘ TEST REPORT NO 45088-1
AFPENDIX IV

p PEOTOGRAPHS

$

—

WYLE LABCRATORIES

myuntgviiie Faciity



No.

RepOTt

PHOTOGRAPH V-1

JTLATION

~

TUATOR AFTER AGING SIM

20" VALVE/



-

Page No. V=27
Raport No. 45088-1

VBOTOGRAPH V-2

LEAK CHECK EQUIPWENT



Page No. V=28
Report No. 45088-1

Tais page intentionally left blank.



510~ AXGACO3-50468- 14 ney

PAGE NO. V.29

J—

TEST REPORT NC 45088-1

APPENDIX V

CATA SHEETS

WYLE LABORATORIES
muntaviiie Facinty



Page No. V-30
Repors No, §5086-]

DATA SHEET

"
:m_w WYLE LABORATORIE
i Amb. Tems. 7 "~ Job Ne. 45088 ]
Spec. EQ0-19, Rev. £ Proto a Reort No. J—

Para. b5 Test Med. oy Start Cate S-S - R

iy = Specimen Temp. _ 228 °F

GSi o

Test Title k Check 3 228°F . wiah T rasure Cvela &/

Temperature Test Flyid Test Pressure Time Leak

228°F SN, 28 psid S min. éfﬂ

Specimen Faiieg
Specimen Passes
NCOA writter

= Testea By m Oste: oT- 820

e witness - Date- -—

— Sheet No. Z of

WH-614A

ol
Approved —%
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( DATA SHEET

Customer Fisher Controls
Sk 20" Butterfly valv WYLE LABORATORIES
PAt NG e Ix00 8200 = Amb. Temp. 2%~ Job No. 45088
Spec. _FQP-13, Rev. € Photo - Report No. —
Para. _4.S. TestMed. S alz Start Qate 5 -20- 89
S/N e Specimen Temp. _ZZ.LL
GSi e
Tast Title Leak Check & 228°F - Wigh Temperatyre Cvgle f &

Temperature Test Flyid Test Pressure Timg Leakage
: 228°F SN, 1S 23id S min, Zérc

-

——g =y

——

o

I —

:
)
. Spec:men Faileg e Testea 8y W Date: .?f‘v’ﬁ'fﬁ
Spec men Passed / Witness — Cate: -
( NOA Wnitten - Sheet No. of

4 E

Approved
' WH-4614A
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Fisher Controls

Customer
Soecimen 22" Butterfly Vaive WHE SATesTE—
Sart No. Iyae 9200 " Amb. Tems. 22°%# Job No. 45088
Spec. .FQP-19, Rev. € Proto - Report No.
Pora. 4.5 Test Mea. __EA/2 Start Oate —4=Z0 =20
SN — Specimen Temp _S2& "4
GS! —
Tpst Titie 's.’rk Check & *F -« High T r ] £ 7
[ -y
| Temperature Test Fluid Test Pressure Timg =23kace
228°f GN. 78 ssid € min. Q‘a |

-~

:
P
Specimen Failed Tested By m Oate: 6-£2-80
Specimen Passed f’ Witness - Date: )
NOA Written - Sheet No. > of %
Approved

Wik=-614A
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DATA SHEET

Customer Fisher Controls

st 20" Suttertly valv WYLE LABORATORIES

Part Na. Iyoe 3200 " Amb. Temp. 2s 2~ Job Ne. 45088
Spec. _EQP-19, Rev. £ Shoto e Report Nao. -

Para. 4.5 TestMed. S A StatDate @2 -23 -850
iy = Soecimen Temp. L& 77

GS! —

Tast Titie seak Check  228°F - Migh Tempgrature Cvcle ¢ 22
B |
e Temperature Test Flyid Test Pressure Timg Leakage :
| 228°F 6N, 28 23id S min., Z2élec
!
F
| I
|
] J
|

. ) |

Soecimen Failec —_— Testec 8 W cate: 222" L0 g4

Soecimen Passed [’ Witness Cate:
NOA Wrirten — Sheet Na. ot &
Approved

WH-614A
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RESULTS (Continued)

After adjusting the T-ring, there was zero leakage across the disc
at 75 psid for 1S5 minutes, and the test itex complied with all
specified test reguirements.

The test item's stroke times after the T-ring adjustment are shown
below.

Stroke Times
Velzage t> Soclencid Pressure %o Sclencid Closed to Open Open o Closed

30 v 72 psig 24.00 sec. 18.53 sec.
125 vbC 73 psig 23.95 sec. 18.55 sec.
140 VOC 72 psig 23.50 sec. 18.13 sec.

Notice of Anomaly No. 2 is presented in Appendix I. Typical oscillograph
recordings are cresented in Appendix II. Photographs showing the cracks
in the flexible conduit, and the lubricant leak are presented in Appendix
IZI. Jata Sheets showing cats cbtained are presented in Appendix IV, and
an nstrumentation Equipment Sheet i3 presented in Appendix V of this
Section.
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TEST REPOAT NO.  45088~1

NOTICE OF ANOMALY )
NOTICENO. 2P O NUMBER _H-217770 LE JOBNO. 45088
CONTRACT NUMBER N2
TO: Elabar foatrals ATTN: Orlin Klinkgfus, Bill Haglgss

o l¥f:;rfl; vaive with a

PART NAME 4;.. R-2-12 Bettis PART NO. Tx2e 3200

o8-

TEST: _Thermal/Cycle Aging RCtuator . B, NC. .

SPECIFICATION: Eisher-FQP-19 Agy, F PARA NO. 4.0 ang &.6

NOTIFICATION MADE TO: _Bi!! Heslecs DATE: June 26, 1380
NOTIFICATION MADE By _far! Camobel! VIA _Ysria!

|
\
|
CATEGORY D SPECIMEN @ PROCEDURE O TEST EQUIPMENT DATE June 28, Lef0

REQUIREMENTS. |
Each tamperature cycle will be 2.85 cays at 227.89F (108.8°C). Tota! exposure
at temperature wil!l be 28.5 days (10 cycles). o5
Each humidity cycle will be 48 hours at 1409F (609C) ang 35 _ per cent humidity.
Tota! exposure to humidity will be 20 days (10 cycles). The test valve will be
actuated for 1,000 opevating cycles which will be evenly divided between the
ten humidity cycles. ]

DESCRIPTION OF ANOMALY: )
After tne Thermal/Cycle Aging Test was completed, the following anoma! ies were cbserved:
1) The flexible conduit from the junction box to the control box was split
or cracked in 3 places.
2) A quentity of lubricant (® ) pint) had leaked from the Bettis Actuator.
3) The Type EAIBO (closed position) Nemeo Limit Switch has the normal open
set of contacts sticking and intermittent.
&) The electrical measurements required by P.G. 2.0, FQP=19 Rev. F were
not performed per the customer's request. Only stroking time and |eak
checks were performed. The seal leakage was 4102 zu/in/min of GNZ at
10 PSIG differential.

CISPOSITION = COMMENTS —~ RECOMMENDATIONS:

Make '"T"" Ring (Seal) sdjustment and perform functiona! tests and leak check
tests per the customer's request.

DIETRIBUTION

Orgprel Deot. TEST WITNESS ENGINEER

{ Zoows Customer - ’

2 Comms Q. C QUALITY CONTROC
m” fJ

A e REPRESENTING - PROJECT MANAGE

! Cony Operstors Dwecwor
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Fisher Controls

Customer
Specimen 20 Butterfiy Vaive WYLE LABORATORIES
Part Ne. _1yoe 3200 Amb. Temp. 22°r Job Ne. 45088
Spec. __FQP=19, Rev. € Photo 2l Report No. et
S(N e Specimen Temp. . Fard.
Gs! we
Test Title Lor T Thegawa! Alimt
[ ) Sclencid Resistance
- Terminal 2 te J in the dox S/ A - ,

!

! ° Contact Resistance, Switch No. 2
|

f
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|
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{
SECTICN VII
NUCLEAR RADIATION EXPOSURE

1.0 REQUIREMENTS
The radiaticn exposures for normal operation and a Design Basis
Event (DBE) shall be combined into a single exposure. The test
valve assaztly shall be uniformly exposed o a sourcg of Cobalt-60
for a period that will yield an exgzosure of 1.0 x 10’ Rads
equivalent air dose.
The radiation dose rate shall be low encugh =2 limit the temperature
rise cf the valve to 20°C. In no event shall the radiation dose race
exceed 1.0 Megarad per hour.

2.0 PROCECURES
The test item was transported tc Isomedix, Inc., Parsippany, New Jersey,
and expcosed o a source of Cocalt-60 for a time that yielded a total

: integrated dose of 1.0 x 10’ Rads of gamma radiation (air-equivalent).
The dose rate was O.ll1 Megarad Mour and the %o%tal exposure tite was
39 hours, yielding a total dose of 10.8 Megarads jarmma radiation.
The test itex was rotated 13C° nalfway through the test =0 a.low a
’ uniform dose of radiation.
3.0 RESULTS
)

The test itex was subjected to the test reguired bv Paragragh 1.0.
The test was conducted as descrided in Paragraph 2.0 above. There
was no visual evidence of damage or degradaticn due <o the exposure
to the jamma radiation. A Letter of Cerzificaticn, and sketzhes

SNowing the test getur are presented in Apvendix I of this Section.
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ISOMEDIX

July 22, 1980

Mr, Earl Campbell

Wyle Labs

7800 Governors Lane West
Huntsville, Aladama 135807

Dear Mr. Campbell:

This will summarize parameters pertinent to the irradiation cf cne
(1) 20" Busterfly valve, as per your Purchase Order No. 4-4613-5,
dated June 23, 1980. This is Phase I of Wyle Job No. 45088.

The specimen was exposed for a period of 99 hours at an average
dose rate of .1l megarads per hour. The calculated dose based
on dosimetry is 1l megarads. Incorporating the 23\ accuracy

of the dosimetry system, therefore, the reported minimum dose is
10 megarads, Halfway through the exposure, the specimen was
rotated 180 degrees to give a more uniform dose distributien.

Dosimetry was performed using Harwell Red 4034 Perspex dosimeters
itilizing a Bausch and Lomb Model 710 spectrophotometer as the
readout instrument. This system is calibrated directly with NBS,
with the last calibration being June 6, 1980. A copy of the
dosimetry correlation report is available upon reguest.

Irradiation was conducted in air at ambient temperature and pressure.

Radiant heat from the source heated the samples somewhat, but the
temperature did nct exceed B85 degrees F, as indicated by previous
measurements on an ¢il sclution in the same relative position.

Irradiation was initiated on July 4, 1980 and was completed on
July 10, 1980.

Sincerely yours,
ISOMEDIX, INC.

lowee” S L

David P. Constantine
Production Manager

DPC:pv
SC: George Dietz

Isomedix Inc. ¢ 25 Eastmans Road. Parsippany, New Jersey 07054 « (201) 887-2688
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MINIMUM REQUIREMENTS FOR RADIATION TESTING

Irradiation Performance

l. Butterfly Valve
Start Date T=4=-80 End Date 7-10-80

2. Cumulative dosage in air.
3. Irradiation geometry (See attached sheet.)
a. Irradiation chamber or room.
b. Source location(s), size, quantity, & distance(s) |
to specimen. |
c. Dosimetry location(s).
d. Specimen location.
e, Was specimen Or source on a conveyor, turntable,
or moved during testing? Yes
Nomenclature:
l. Wyle Purchase Order Number: 4-4613-S
2. Test Specimen description
a. Manufacturer: Fisher
b. Specimen name(s): 20" Butterfly Valve
Irradiation Source:
l, Type of source: Encapsulated source
2. Isotcpe: CO-60
3. Type(s) of radiation: Gamma
4. Energy of radiation: 2.5 MEV/disintegration
5. Source quantity or power used for irradiation: Approx. l.1 Mci
Dosimetry Used:
l. Type: Red Perspex
. Manufacturer and model number: Harwell 4034 J

2
3. Accuracy :2%
B

. Calibration traceability to NBS: Yes. Latest calibration date ~-
' June 6, 1980
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o

J 4 Bk

ISOMEDIX

—— e . .- .- — - o —— " —

CLIENT: &’/.“ @: DATE CXPOSURE BLGAN: Rt b 2

PURCHASE ORDER: &-4or3 "3 DATE EXPOSURE COMPLETED:

EXPOSURE: g%

PROJECT NO. et TOTAL HOURS OF

vest 1tens) 207 ATl Didue

DISTANCES: Source guard to midpoint of test item:
Source guard to closest pcint of test it
Source guard to farthest point of test i

/L0 N

em: c& in.
tem: /24 in.

Number of times that tust item was rotuted for improved uniformity

ot dose: Ol
(Calculated)
Distance Cxposure Mcasured Average
DOSIMETRY RLSULTS Dosimeter To Guard Time Tase Dose Rate Total
Type: NO . (in) (hours) {mrd) (Mrd/hr) Mrd
K tHarwell Red A 59 Dy tl R4
8
O AECL Perspex >
D
7
: z - &/é../:g i
PREPARED BY: _4;_@«,'_:?/ 4 / DATE__P-Z2/-50

ISOMEDIX INC.
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]

2.0
)
|
) 3.0

SECTION VIIZ

POST-RADIATION FUNCTIONAL TESTS

REQUIREMENTS

The requirements for these tests are cutlined in Section II, Paragrach
1.0, of this repors.

PROCEDURES

The procedures 2or these tests are described in Secticn II, Paragrapn
2.0, of this repors.

RESULT

e Test item was sucjected o the tests regquired by Paragragzh 1.C.
he tests were ccnducted as descrised in Paragrazh 2.0 above.

)i

»

he test it complied with all specified test requirements although
cne ancmaly was ncted (refersnce Nctice of Ancmaly Ne. 3, Appendix I,
of this Section), and is descrided below.

The 1/4" copper & , connecting the sclencid valve and Versa valve,
was tent during shisment. There was gasecus nitrcgen leakage sast
the piston of the pneumatic actuator (Bettis P/N T420B-SR2-12) at a
zate of 314.3 cc/sec.

The leakage past the actuator piston stopped after the valve wvas
cperated several tiles.

The test iten's stroke times are shown -elow:

Stroke Times
Vcltage =o Scolencid Pressure to Sclencid Closed tc Ocen CJpen to Clcsed

30 VDC 72 psi 25.20 sec 18.7% sec
128 voc 72 psi 24.00 sec 18.68 sec
140 vOC 72 psi 23.75 sec 18.55 sec

There was 2e:C leakage sast the valve disc at 75 psid for 1S minutes.

WYLE LABOCRATORIES
Huntsviile Facility
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3.0 RESULTS (Continued)

Netice of Ancmaly No. 3 is presented in Appendix I. A typical
oscillograph recording showing valve stroke time is rresented in
Appendix II. Photogrrahs showing the bent l1/4" copper tube on

the Versa valve and the test setup are -resented in Appendix III.
Cata Sheets showing the data cobtained are presaented in Appendix IV,
and an Instrumentation Equirsment Sheet is presented in Appendix V of
this Secticn.
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NOTICE OF ANOMALY

NOTICE NO 3P O Numpgr: _"-2!7770

WYLE o8 No__ 45088

CONTRACT NUMBER: N/A

CATEGORY I} SPECIMEN T PROCEDURE 2 TEST EQUIPMENT DATE 'y 28 1c8n
TO Figher Consralg ATTN Bolia Kliokaf s ¢ 8111 uaslges
pant namg: 32 Suttarfly Valve SART NQ, |70 5200

TEST. Post-Radiation Functional Test L 0. NO. S ——

- ECIFICATION: . sner FQP-19 Rev. ¥ PARA. NO. -

VOTIFICATION MADE TO: 811! Haslect SATE. _J-24-80
NOTIFICATION MADE BY: a7’ Camove!! ViA: ygraal
REQUIREMENTS:

‘O"Wiﬁq the racdiation exposure, functional tests shall de perfo-med per
Section 2.0. The seat leakage test at this point will be performed for
irfarmation only.

DESCRIPTION OF ANOMALY:

?no_ 1/4" zopoer tude, connecting the sclencid valve and Yersa valve, w~as Dent
during snipment. There was GN; leakage past the piston of the oneumatic actu~
ator (Bestis P/N T4208-SR2-12) at & rate of 314.3 cc/sec.

DISPOSITION = COMMENTS ~ RECOMMENDATIONS:

The bent copper tube does not impair the operability of the test item. C(ontinue Ig
testing per tne Customer's request.

DISTRIBUTION: — /p V4 /2

Orginet. Dept. TEST WITNESS ENGINEER

J Coows Custorer y

2 Coows: G.C. — QUALITY CONTROL o -
1 Coomes Promet Otien —— / /

REPRESENTING PRCJECT MANAGEPR

' Cooy Conmtrecn
! Cooy Ouemtioms Dwsewr

WYLE LABORATOR!ES ~ SCIENTIFIC SERVICES AND SYSTEME GROUP — HUNTSVILLE, ALARAMA 208837 4411

FOuM 1088
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DATA SHEET

Customer _Sisher Conirols Company
S;'C‘mﬂ amit !“.:.‘lh‘ “.l".

WYLE LABORATORIES

art No. —Txae 8200 Amb. Temp. _X[°5 Job No. SL~9f-=%
Spec. z : = Photo __YSa Report No o~
P el Test Med. aN. S:art Date 2.2 .50
3N see Specimen Temp L&n&.
GSi 2
Tegt Title SASELINE FUNCTIONAL Paet “adiat.an
' 90 VOC 125 VDL 140 VDC
Tvoe of Gas GN. N, N
Fressure of Gas to S ., '
Salesnis 22 PsiG 2% | 221G
Regulator Pressure :
o olar: 142 P51 G 42 2818 | 4z 0sve
Qutlet: - —;ﬂq l 1% ?S?’i b 25 Iﬂl
Time duration of ) "
Closed to Cpen: 18 ic ¢ ’ 14 .00 Sec. T3.18 s |
~ . 12 "C!Iﬁ' .g Ws ars ‘L.’g! 17X %
indizator Light Function AR a. [
{
"A'vm 2o Solsnmid qﬁué‘. lzs h“{‘- \4C yde |
Noitage to Limit
?lh-g SAvudeo ' S ude 148 ude
eat Lea<age =, ' |
$ar 1€ minuses 7S PT Levre Leakane @ 75 PSIG T——.
|
]
: l
'A
Soecimen Failes Testes By .m__ Cote: . ZZR.20
Spec:men Passeq / Witness ot Date:
NOA Written e Sheet No L L —
rad ’ -
sooroves BB Zo L€ (o elud S,

NrH=-614A
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DATA SHEET

Fisher Controls .
Customer
Specimen 20" Butterfly Valve . WYLE LABORATORIES
Part No. _Tyoe 3200 Amb. Temp. _ SIS = Job Ne. 4S0BB- o
Spec. _FQP-13, Rev. € Photo Yo% Report No. —
Para. 2.0 Test Med. . StatOate 12 5C
S(N — Specimen Temp. LM._
GSsi e
?.". Title Poat Radiatiaw Favctiocal
|
o Solencid Resistance 922 o ‘
- Terminal 2 to 3 in the box
) Contact Resistance, Switch No. 2 Il il v g Q | MA
- MNire 1 & 2, Contacs A 6 8 (Swizch closed)

‘ a foncacs 3psisrance Syireh No 2 ek o\ aleons @ LW A |

- Wire 3 6 4, Contact G & H (Switeh closed)

9 Solencid Resistance to Ground QG x 104 Meaainuns £ scype |
’ 2 Consact Resigcance, Switch No. 2 LZ X% =5 NMQL__'

' - Wirs 1 £ 2 r‘onrace A £ 8 [Swizch agen)

) Contact Resistance, Switch No. 2 L2 x a8 Moo - Q Eec yoe ‘
- Wire 3 &6 4, Contact G & H (Switch open)

Ampient Temgerature: R/©.=

Relative Humidirty: 12.%a |

Lights on 8Box: LK
|
. f
|
Specimen Failes e _ Tested By SR Thsme Coua _ Cate 12338
Specimen Fassed / Witness e Date: —
NOA Written - Sheet No. ﬁ of o
Approvea A P ¢ WP Y-

\

WH=-4614A
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1.0

SEISMIC SIMULATION

TEST REQUIREMTNTS

The Seismic Test Program shall be performed in aczoriance wiszs =-e
Fisner Controls Seissuc Quali.fication Plan 7QP-23, Revision 3 (see
Adcencdum II, Secticn XV of zhis Test Peport), and the specifis
INSTIUISTIONS ASs given by the Tisher Controls Tecanizal Reprasentaz.ve
(see Apzendix IV 2f this 3ecticn).

srec.—en Mounsing

The specizen shall Se attacihed to a Wyle-fazricated mounting fixtur
nd the fixture, In timm, shall ze placed on the Wle Multiax:is Seis=iz
inulasor Table such that the zase of the test fixture shall te flush
with the top of the test =able. The specimen shall ze oriented
tially such that its longitudinal axis shall be colinear with =he
longitudinal axis cf the table. For the secend o:'on:a°icn of cests,
the specimen shall Se rotated 30 degrees in the horizontal plane.

Hescnance Search

-

A low-level (agproxizately 0.2 7 horizomzally and versically) biaxial
3. sweeD I 2ach test crientation shall e serformed to estaslisn
Jajcr rescnances. The zasts shall e -etfcr-gd cver the Zreguancy
range o2 1 Hz to 40 Hz at a sweer rate of cne-third octave zer minut
The ctast shall be performed with the “c--zsn.n; and veztical inputs
in-prase (0°) and repeated with zihe lnputs cut-of-grase (13C°). A
Tescnance is defined as a reszonse in line with thne input and with an
order of zagnitude three (1) times the ingus. The tests stall ze zer-
formed with the valve in the closed zosizion with a 75 psij internal
alr pressure.

Sine Seat Tests

Non=-Ccerating Tests

The specinen shall =-e subsec=ed o biaxial sire beat tasts in 2ach

test orientation at the frecuencies and i1nput levels shown i~ Tazle IXe-:
(within =he limizations of the test %able). ESaczh sine -eat =as: sra..
censist of ten (10) cscillations per deat, five tea:s ;er =ast freguenzy

iy
411 a4 TwWO-second tause cetween teats. The tosts snall e zerfairmed wizs
the valve in the closed zosition with a 73 psis inzertal a.r sressure.
T=e tests shall e jerformed with the horizeonzal ané vertical inputs .Lne
Faase (C%) and zepeated wizh =he inpucs cut-of-znase (130°9).

WYLE LABCRATORIES

muntgviiie Faciity
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TeST REQUIREMENTS (Concinued)
S.ne Seat Tests (Continued)

non=Coerazinc Tests (Consinued)

AZter testing at 5 ¥z, 15 =2, 28 Hz, and 33 Hz in each phase iz sach
crientation, the fasteners on the specimen shall be checked f3r =ight-
ness. Loose fasteners on the ssecimen shall be tigntened and their
-ocations documented. —r.~' to sach Zastener tightness .nspecticn,

the stecimen snall De cycied from closed o open and back =z zlosed =

..

vesily that the s-ccxm;w is still cperational.

- ﬂ
~-oeSATINC TesSts

22 adéicion to the sine beat tests descrided in Paragrazrh 1.3.1,
cimen shall be sutjected =0 operating tests in each test

Tientation. Zach test shall consist of cysling the specimen fronm
cilcsed T open and Sack =0 cl:sed while simulcaneously exciting the
specimen with five (5) ziaxial sine teats. The test duration snall

Se the time reqguired Ior the specinmen 0 cvele from closed tc cpen ©9
internal alr zressure. The tinming of the five (5) sine beats shall be
spaced over the cycling duration such that at least one (1) sine beat
is applied dQusing each pcrziocn of the cvcle.

The operazing cests shall be rerformed at the following fregusncies:
a) Major resonant freguencies

) Freguency ¢f maximum specimen response (measured at
the actuator center of gravity)

¢) Frequency where malfunctions or deviations oscurred
during the resonance search tests.
Szecirer Acceleraticn Respense

Tifceen (15) unidirectional piezo-electric accelezometers shall be
socated on the specimen. The r.lacerment cf the accelercmecers shall
be at the discreticn of 'Hc Fisher Contr>ls Technical Representative.
oscilliograph reccorders shall provide a reccrd of each accelerometer
response. Tabulated data cf the stecimen response accelerometers

from the sine beat tests shall be included in the test repors.

closed. The cycling cf the specimen shall be performed with a 73 zsisg

WYLE LABORATORIES

munisviiie Faciiity
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1.6

rA
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TLET RECUIREMENTS (Continued)

Stroking Time Tests

Stroking time tests shall ac performed ;:;or to ané after the seisn:
testing. The tests shall involve stroking =he valve from closed =2
cpen to closed using the sushbution contsol box srovided with zhe
specinen by Fisher Contreols. The tasts shall be zerformed wizh an
internal air gressure of 73 gsiy in the test fixture. Stroking =ime
and valve positicn versus tine shall Se recorded.

Pressure Intecrits Tests

Pressure integrity tests shall ze performed prior 2o and afsar the
sSelsMic testing. The tests shall ce rterformed for a zhree-minute
period with the szecizlen in the open sosition and an approxis

internal air pressure of 73 psig

at edkace Tests

Seaz laakage zests shall be cerformed prior to and after the seismic
testing. The seat leakage tests shall te performed for a cne-minucse
Fericd with aprroxinataely 75-psi air pressure differential across
the valve.

Preumatis Supsl-:

Gasecus nitraogen (GN2) at pressures of 140 psig and 75 psis shall se
srovided by Wyle during the test program. The 14 ;siq sressure shall
be s prlied to the 354 ze;::a:o: for the cperaticn of the specinen

The 75 psig pressure snall be ccnrected o the test "x~-xe 2 “Q’f £
leak tests and t> sizulate in-service lcads.

Electrical power cof 125 VDC for operation of the specizan snall ze
g hed Sy Wyle during the test srogranm.

Electrical Monisaring

T (2) electrical monitoring channels shall ze gravided during =he
test pregran. COne (1) channel shall acniscr the supply voltage (123
VoC) =2 the sclencid valve and zhe cther channel srnall oonisar a
Fotenticmeter SO that the valve motion can Te 2easursd.

The stroking tires of the valve snall be recoried.

Both xocnitcoring channels shall be recorded on an oscillsgrasn cscorier.

- g % - Y b4
% el 34 -.l‘..‘-.s «8C L33

Any Ceviations szall se rec2ried and ke
Reprasencacive rotilied.

WYLE LABORATORIES
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=.0 TEST REQUIREVENTS (Continued)
1.3 Pressure ‘ionlsoring

Three (3) pressure transducers shall be provided during the test
STOGTam =0 JONItOr the Fressures at the following locations:

3) Inlet sressure =¢ the 95H regulater

L3

Ouctlat sressure of the 95H regulator
3) Sterating rressuze into the actuator cylinder.

The ouspus sizrels of tihe Fressure ransducers shall dDe recorded on
an oscilliograph recordar.

A pressure 7Tage shall bde used tc monitor the 73 psij rressure in the
test Zixsure.

.0 TEST PROCTLCRES

The Seisnic Test Procram was zerformed in accordance with the Fisher
Controls Seismic Qualificaticn Plan FQP-23, Revision ? (See Addendun
II, Section XV of this Test Repcr:), and the specific instructions

of the Fisher Controls Technical Representative as jiver both verbdally
and as documented in Appendix IV «I this Secticen.

- 0 ¢ Soecimen Mounting Procecdures

The specimen was attached £o a Wyle-fatricated mounting fixcure and

she fixture, in turn, was placed on the Wyle Multiaxis Seismic Simulator
matle such that the base of the test fixture was flush with the top cof

the test table. The specimen was criented initially for testing in the
longisudinal/vertical orientation, as shown in Photegragh IX-l (leongitudinal
is in line with flow through the specimen). Fcr the seccnd orientation

0% zests, the specizan weg rotated 30 degrees in the horizontal zlane

t5> the lateral/vertical < I sntation.

2.2 Rescnance Search Proryiur §

The specimen was # »,. . to low-level (approxizmately 0.2 §
horizontally and verticalliy) biaxial sine sweeps in each test
crientation. The tests were performed over the freguency range
of 1 Hz ©0 40 Hz with 2 sweep tlt. of one—:a;:¢ octave pe’ minute.
The tests were performed with the herizontal and verti in
in=zhase (C°) and repeated with the inputs au:-*‘-"asc :;E:‘).
The tests were performed with the valve in the clcsed tosit

a4 73 psig internal air gressuTe.

WYLE LABORATORIES
muntaviie Fasility
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3.3.2

TEST PRCCEDURES (Csntinued)

Rescnance Search 2Procedures (Continued)

The test rrogram was performed in two (2) test series at the regues:
of the Fisher Controls Technical Representative. The resonance search
tests were terformed i1n the longitudinal/vertizal srientation during
Test Series I and in the lateral/vertziczal orientation during Test
Series II.

Sine 3Sea: Tes:t Przocecdures
Nen-Overating Tes: Procedures

The sgeciren was subjectad O Siaxial sine beat tests in each test
orientaticon at the frequencies and input levels shown in Table IX~I (witain
the limictations of cthe test tacle). Zach sine beat test consistad of

tern (10) oscillations per zeat, five beats rer test freguency, wizh a
two-second pause tetween teats. The tests were performad with the

valve in the closed position with a 75 psig internal air jressure.

The tests were rerfcormed with the horizontal and vertical inputs in-

shase (0°) and repeated with the inputs cut-cf-phase \-a“".

At the directicn of the 7isher Controls Technical Representative, twe
(2) addéiticrnal non-orerating tests (Runs 85 and 86) were ,o:f:::c in
the longitudinal/vertical orienzation at a %est freguency of 13 ==
out-cf-zhase. The input level for these twe =ests was adius=ad axcve
the regquired ingut (fcr Test Series II) t: exzose the appurtenances =2
the desired accelerations determined by tne Fisrer Controls Tezmnizal
Represenctacive.

After testing at S Hz, 15 Hz, 25 Hz and 33 ¥z in each phase in each
orientation, the fasteners on the specinern wer: creckad faor cighthess.

.-

Pricr to each fastener tightness inspecticn, “he srecimen was c7cled

fzom closed to open and bach: = closed %o verify that the stec.-en was
still ogerational.

- - ® 29
TEratins Tes: Procedures

In addition to the sine beat tests dosc---cd in Paragragn 2.3.., the
specimer was subjected o cperating tests in each test orientaszion.
Each test csnliltcd of cycliag ::o spe:.: n frxom clesed ©o ogzen and

Sack =0 closed while siniulzarecus.” exCLzIing =i e ssecimen wizh five
(5) biaxial sine beats. The test Iuraticn was the time raguired for
the specizen o cycle from closed =5 cpen T zlossed. Tre cuclilng oFf
the speciten was terformed witn a T3 $siF intarmal air rressuce v
Siming of tne five sine teats was staced cvar tne zvzling durastion as
folliows:

WYLE LABORATORIES
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TZST PROCZOURES (Continued)

stroking Time Test Procedures

Seroking time tests were terformed trior to and after the selsmic
~asts. The tes=s involved stroking the valve from closed to open

andé back tc c.csed with an internal air pressure of 73 psig. Stxoking
sime and valve position versus time were recorded. The specimen was
operated using & pushbuston control tox provided by Fisher Controls as
sart ¢£ the test specimen.

esentative, an
o Totating <hs
on <2 the lateral,

At =he Teguest ¢f the Fisher Con=rols Technisal FRe
addizional stroking time test was performed prior
speciren from cthe longisudinal/vertical orientati
verzical orientation.

ny
~

-
-
-

Pressure Intecrity Test Procedures

Prassure integrity tests were serformed prior T2 and after the seismic
sesting. The tests were serfzrmed for a three-minute period witill the
specimen in the open position and an approxinate internal air gressure
¢f 75 zsig. The packing seal and Tetaining ring were chsezrved Zfor
leakage. &~ soap solution was used o detect leakage.

At she reques:t of the Fisher Controls Technical Rerresentative, an
addizional sressure integrity tes:t was performed prior to rotating tie
specinen from the longitudinal/vertical orientaticn to the lat ceral/
verzical orientation.

Seas ~aakace Test Procedures

Sea: leakage =ests were cerformed cricr o and alter the selsnic tests.

The sea: leakaze tests were performed for a one-minute period with
apsroximately 75 pgig air pressure differential across the valve.

At the request of the Fisher Controls Technical Recresentative, an

additional seat leakage test was performed pricr TS Iotating the specilen

¢ron the longitudinal/vertical orientation to the ~ateral/vertical
orientation.

Pneumatics Procedures

Gaseous nitrogen (GN,) at rressures cf 140 psig and 75 psig was pro-
vided by Wyle during the test program. The 140 2Sig sressure was
supslied =0 the 95H regulator for the cperation of the specimen.

The 75 psig pressure was connected to the test fixture w2 perform
Leak tests and o simulate in-service .oads.

WYLE LABORATORIES
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3.0
3.1

TEST PRCCECURES (Cantinued)
Slectrical Powerinc Pracedures

Standarcd electrical tower of 125 VOC for operation of the specinen
was furnished by Wyle during the %test prograa.

giectr:ocal Monitoring Procedures

Two (2) electrical =cnitoring channels were provided during the test
Program. Cne channel mcnitsred the supsly volzage (128 VEC) =2 =
sclencid valve. The ctier channel monitored a zotenticrmet=er so :-at
the valve motion csuld be neasurad.

The stroking tines cf tre valve were recorded.

[

3cth menitoring channels were recorled on an oscillogragh recorder

Pressure Mcnizsring Pracedures

Three (J) pressure transducers were provided during tie test progran
0 mONitor the pressures at the following locations:

i) Inlet zressure %o the 95H regulaszor

2) Cutlet pressure cf the 25X regulasor
3) Cperating Fressure into the acTuator oylinder.

. - 1
08 output sisnmals o

£ the sressures transiicars were recoridad cn an
oscillograzh seccréer.

A pressure gage was used TO NMonitSr The 7S £siF sressure Lo the sast
fixture.

TEST RESULT

Scecizen Mounting Resul:ss

The specizen was attached =0 3 Wyle-furnished mountin

¢ Zixture and t-e
fixture, in turn, was mounted to the Wvle Mulsiaxis Seismic Simulasor

.

Table as shown in Photogragh IX-l.

WYLE LABORATORIES
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TEST RESULTS (Con=iaued)

Rssonance Search Resul:ts

Tae ressnance search tests are cescrided in Tacles IX-1l and IXeIII.
sncluding test run numbers, axes, thase, and input accelerations.

"l:sn;ss:bxlz:v Piots (the in-line specinen resncnse ac:talercmeters
divided oy the control accelercmesers) from =ha resonance sear:: wests
(Test Runs 1, 2, 87 and 58) are presented in Aprendix I.

Aas determined Sy the Fisher Controls Technical Resresentative,
rescnances (belcow 13 Hz) were found in the longisudinal/vertsical
orientation at 15.3 Hz and 31.3 Hz2 beth in- and sus-of-phase and in

-

rientaticn at 17.5 82, 30 Hz and 33 Hz, cuz-of-

She lateral/verzical ¢
@ 33 Hz, in-phase.

srase: 30 Hz an

- -
S.ne 3ea: Tes:t Resul:s

Nza-Ozeratinc Tes: Resulss

suring Test Run 21 (at 1é Hz, ;n-pn&sc;. the unting bolsts which
atsach the actuator %o the mounting sracket loosenes as Zescrided
in Notice ¢f Ancmalv No. 4, ‘cvzs' n 8.

Juzing Test Run 23 (at 17 Hz, in-phase), Test Run 37 (at 14 Hz, cut-of-
shase), and Test Run 58 (at 15 Hz, out-of-zhase), the mounting colis
walics stach the mounting bracke: to the valve body loosened as
Sescribed in Notice of Anomaly Ne. 4, Revision 3, anéd as shown in
Photograzhs ZX-6 and

At the direction o’ the Fisher Controls Technical Resresentative, tie
Test pITogram was interripted after Test Run 38 (as 15 Hz, cut-cf-phase).
e test specimen was removed from the test machine for a re-evaluaczion
of <he specimen rroblems and the testing recuirements. Test Runs 1
through 58 were serformed on July 26 and 27, 1880, and are referres <o as
-est Series I.

]

on September 8, 1980, the test zrogram was resumed with Test 2un 59

(at 16 Hz, out-of-phase). Test Runs 59 through 169 were performed
Septexmber 8, 9 and 10, 1980, and are referrec o as Test Series II.

The 7/8"-dianeter, Grade 5 fasteners, which attach the bracket o %=he
ctuateor were rerplaced prior <o test with Grade 8, sockez-nead cap

screws and torgued to 340 ft-lbf. The 3/4"-diameter, Grade 5 fasteners,

which attach the bracket to the valve bedy, were replaced with Srade 8,
socket-head cap screws and torzued to 215 Zt-lkf. In addition :a the
fastener replacement, the maxinmum recuirsed input level was reduced 2uring

-

Test Series II (fzom 4.5 ¢ to 3.0 ¢), as shown in Tacsle IX-2.

WYLE LABORATORIES
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3.C TEST RESULTS (Continued)

3.3.3 Nen~Czerating Test Results (Ceontinued) o

The cnly fastener lcoseness detected during Test Series II was Zuring
the ragularly-scheduled fastener tightness inspection performed afser

’ Test Run 116 (at 25 Hz, in-phase). 7he 4/5"-diameter, Grade 3 cap
screws which attach the bracket to t. e valvs body were retorgued =o
215 ft-lbf. No furcher problems wit: these fasteners or any others
wére exverienced.

Smecoth operation of the specinen was noted 2uring each stroking cvcle
) Prior to the fastener tightness inspect: ons: however, problems wisth
an indicator light were experienced as described in Notice of Ancmaly
Nc. 4, Revision B. Pest-tast inspection at the end of the Seismuic

) i Test Progran revealed that the problerms which wers thought to be in
connecticn wWith tihe limit switsh were actually caused by a locse
) connecticn in the junction bex on the specizen, as documented in

Notice of Anomaly Nc. 4, Revision 3, and Photograph IX-3.

Descriztions of the test runs are contained in Tables IX-II and IX-III,
including run numbers, test frequency, prase, input levels, and un-
filtered sgecinmen resgonse accelerations.

Table IX-IV descrizes the maximum desired acceleraticn levels =2 whizh
She agpurtenances on the test specinen were O e exposed as requestel
) by the Fisher Contrcls Technical Representative. Most of these desired
levels were reachned at some point during the regulatsr test Ficgran; how-
ever, twe (2) additional tests (Runs 85 and 86) at hizher input levels
were cericraed as directed by the Fisher Controls Technical Regresencasive
. S0 expcese the juncticon box and upper linit switsh w0 the desired accel-
eration levels.

In the course of trying to isolate the prcblem with the limis switsh, =we
(2) centact resistance tests were performed on the jushbutton sontrsl sex
used TO operate the test srecinen. Test 1 was jerfirmed after Tes: 2um

124 (at 33 Hz, in-pnase) and Test 2 was jerformed after Test Run 125

(at 40 Hz, in-phase). The results of these -“wC =asts are includes ina
Appendix IZ of this Section.

With the exception of the prcolems descriled ascve and docurmenced in
) Notice of Ancmaly No. 4, Revision 3, it was demonstrated that t-e
specimen zossessed sufficient integrifty %o withstand, without com=
| preoise of structure or zechanical functions, the rrescrited non-
Crerating sine Seat testing.

3.3.2 cpezatinz Test Resul:s

.

( Tacles IX-II and IX-III contain tSest run descriptions, including sun
numbers, test Iregquency, phase, input levels and stroking tites.

| Smocth cperation of the speciten was noted Zduring all cveling tests:
‘owever, troblems with cne of the indicator lijats were exterienced as
} WYLE LABORATORIES
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TEST RESULTS (Continued)

Coerating Tes: Results (Continued)

descri in Paragragh 3.3.1 and Notice of Ancmaly Ne. 4, Revision 3.
The cause of this problem was determined to De a loose connecti in
the juncticn box as shown in Photograph IX-8.

With the exception of the problems described adove and docunented in
Nosice of Ancmaly Ne. 4, Revision 3, it was demcnstrated that i
specimen possessed sufficient integrity to withstand, without compronise
of structure or mechanical functions, the rrescribed cperating sine Deat
testing.

Soecimen Asceleration Fesconse Results

Transmissitilicy plots (the in-line specimen response accelercmeters
divided by the control accelercmeters) Ior the resonance search tests
are contained in Aprendix I cof this Section.

Specimen response unfiltered acce.ercmeter éata (3's) Srom the sin

bes: tests are presented in Tables IX-II and IX-IIL.

Stzoking Time Test Resul:s

The cpening time was measursd from the tine the pushbutzon contrel

energized the solencid until the movement of the valve disc stopped
in the fully-open position.

The closing time was measured from the time the pushiutton conzrel de~
energized the sclencid until the movezent 0% the valve disc s=opped in
=he fully-clcsed position.

The pretest cpening and closing times £or Test Series I were 14.3
secands and 16.2 seconds, respectively. There was no post-testc
sroking time tests fcr Tes:t Series I. The pretest opening and
closing times for Test Series II were 25.6 seconds and l«.8 seconds,
raespectively.

The nmid-test opening and closing times (prior to re-orientation of
the test specimen) were 25.1 seconds and 16 secconds, respectively.

The post-test cpening and closing times were 27.0 seconds and 14.2
seconds, respectively. The longer post-test cpening time was the
resuls of a severe leakage in the "Swagelok” fiseing which coanected

a copper line on the specimen to the inlet of the actuator cylinder.
Closer inspection of the leakage at the completion of the Seismic Test
Program revealed that the flexing cf the copper

line during the seismic
axcitation resulsed in the fatigue and eventual fracture of she copper
at the fiszing connection, as documented in Notice of Anoraly No. &,

Revision 3.

™e stroking times for each cf the operating sine eat tasts (see
Paragraph 2.3.2) as well as prior to each fastener tightness inspec-
tion (see Paragraph 2.3.1) are contained in Tasles IX-II and IX-III.
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TEST RESULTS (Continued)

Pressure Integrit; Test Results

The pressurs intagrity test prior to Test Series I ravealed a
slight leakage between the retaining ring and the valve Sody

and between the retaining ring and the spool fixture. Mo packing
leakage was cbserved. There was no pressure integrizy test per-
formed at the end of Test Series I.

The sressure intecrity test Pricr to Test Series II revealed a slighs
leakage at the same locat:i:ons as observed rrior %o Tast Series I.

In addition, a slight packing leaxkage ~as coserved on the actuator

side of the valve. No packing leakage was ooserved on the limit gwis==h
sicde of the valve.

The leackage coserved pricr o the re-orientatisn of the specimen was
sinilar to that observed pricr to the begianing of Test zies II.

The pressure intagrity test at the completicn of Test Series I:
Tevealed a slight increase in the previcusly-ocserved leakage, as
shown in Photogragns IX-3 and IX-10. In additicn o these previcusly-
ccserved leaks, additicnal leaks were chbserved in the specimen's
PReUmATIC cixcult at the fillter and at the cutlet of the 95H regulatar,
4s shown in Phossgragn IX-ll.

Seat leakace Test Sesults

No leakage was detected during any of the seat leakage tests jerfsrmed
Frier =2, Curing or afser the seisnic Sests.

Pneumatics fesulcss

Some problems were excerienced with the pneumat
specinen as described in Paragraphs 3.5 and 3.6
in Notice of Ancmaly Nc. 4, Revision 3.

No problems were experienced with providing zhe electrical sowering
reguirsments.

* - b . -
£lestrical ¥erisos

As described in Paragragn 1.3.l1, scme zroblanms were sxzer.enzed with
the indicateor lights on the pushbut:=on contral 20x. It was orizssally
tought that these sroclems were caused oy the faulsy sperazicn of zne
upFex limit swissh, as documented in Notice of Ancrmaly No. 4, Revision
3. Post-test inspectiocn at <he end ©f the Seisnmic Test Praogran ravealaed
that the indicator light groolems wers actially caused 5y a locse (and
eventually Sroken) connection ia the unsticn 26X on the specinen.

.
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T=5T XESTLTS (Continued)

Zlectrical Morni:ioring Results (Continued)

With the excertion of the problenms described in the foregoing, i
was demonstrated that tihe specimen possessed sufficient integris
to withstand, withcut ccnpromise o©f electrizal functions, the
prescribed sinulated seismic environment.

lesulzs

2ressure Manisorin

it was demonstrated that the specimen possessed sufficient integric
T3 withistand, without compromise of mecnanical functions, the srescribed
simulated seismic environment.
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NOTICE OF ANOMALY

Revision 3

NOTICE NQ. P. QO NUMBER __¥-21°"72 WYLE JOB NO. 45C88

CONTRACT NUMBER A/A

CATEGCORY L SPECIMEN T PRCOCECURE 3 TEST EQUIPMENT DATE: - B NS TN
TO Tisher Controls Companv ATTN: Jon Milliken

PART NAME 20" Sutterily Valve w/Setzis Ac:u:a‘“” NO §083-1.2

TEST. Seisnic Sizulation . 0. NO. N/A

SPECIFICATION: __ T.ster FIP~21. Revis.zn 3 PARA. NO. $.0 and 6.0
NOTIFICATION MACE TO. Zon Milliken DATE. 1 27 8¢
NOTIFICATION MADE 8Y. _3. Pia-erzon/8. Juinn VIA. Jersal
REQUIREMENTS:

1) The specinen vill e examined far ossisle dazage following all viclent tes=s.
3) Indizaczer lignts may flicker, fliszer, ar 4im, Byt 2ust returss t3 theirzr fully

---.a.“A:o‘ condi zion

DESCRIPTION OF ANOMALY

1A} Curing Test Run 21 (
which atsacn the Bet

at 16 Hz, in-phase). two (2) mounting bolzs (7/3" 2.a)
TSis ACTUATOr T2 the WmOUNTING bracket .cosened such zhat

excess.ve relative motion oFf the ACTUALCT was chserved. The safety wire con

these ‘asteners was cut and each was =orgued %o 130 fs-lb.

23) DJuring Test Aun 21 (at 17 Hz, in-phase) and again during Test Run 25

19 Kz, in-grase
ACTUStO: Tountin

(atg

the four (4) mounzing bolts (1/4" 2ia) which attach &~
Sracket tc the valve tody loosened such That excessive

’
3

Telative moticn of the ACtuator was chserved. ~he safety wire on =hese
-

fasterers was cut and each was corgued so 115 Ss-lb.

T -

=%} Curing Test Run $7 (at 14 H2, ocute-cf-phase) and agais furisc Test 3un 38

-—

i3 Hz, cut-cf-zhase), the four (4) 1/4" d:a bolts reguired tignsenin

retorIuiag o 130 fe-lb (instead of 112 fs-lh), she fasteners cornc.nued

locsen while Attenpting tO set the test levels for Test Run 9 (az !

replaces with new 1/4"-10, Grade § tolts and ressrgued tc 180 f:-ls.

iD) Post-test inspestion at the end 3¢
leakage in the “swagelok"” fisting w
S0 the inlet of the Actuatsr covlind
flexing 32 e copper line durin ‘g SNe SelSmiT excitaticn resulted in
and evential fracture of “he copper 1t tne fitsins sors

Sissing necsion

SISTRIQUTICN Sam WA -

Organ Sest TEST WITNESS o aooeken ENGINEER
 Cooves Cusiomer

Jom 3.C QUALITY

CONTA

o

-4

cut=ci-pnase). After retorsuing %o 140 fu-lb and with the a;;k;:&:;:a ¢
Sine Zeat at lé Hz, the fasteners locsened aga:n. The four fasterers wers

-
-~ She

With
the applicaticn of cne sine seat at lé Hz, the fasteners lzosened again.

the Seisnic test program revealed a severs
alsh cennected a ICgper line on the feeciven
-

Tloser .Lnszection revealed swhac the

.2

Controen REPAESENTING __ -308% Controls PRO.ECT WA nAGER L ke~ 4

s et

WYLE LABORATORIES - SCIENTIFIC SERVICES AND SYSTEMS GROUP - HUNTSVILLE ALABAMA 108437 4411

TPV lee



NOTICE OF ANOMALY

Trrazic operaszion ¢f the jreen indicatar lighs on the push-buton contral
=ox was chserved dur.ng Test Series I whnich was thougat to oe related =2 a
fauley limit switch. Curing Test Series 1T similar erratic oOperation was
setected un=il Test Run 136, at which time tne indizator light went out and
szayes cut for the rerainder cf the test program.

SISPOSITION - SOMMENTS - RECOMVENTATIONS

o
:

e iireczion 24 the Fisher Contrco.is Technical Representative, the test
a= was iscerruptes afzer Test Run 38. The test specimen was ramoved

2¢
2= =me %est machine ‘or a re-evaluation of the specimen srsblers and the
$3i0G reguirements. The Test Frogran was laser resumed with Test Pun 59
afzer replacing the Grade 5 fasteners wiih srade £ fasserers and after

raduicing The input atceleration reguirenents fzom 4.5 § %0 3.0 3.

LR L
"

-
<
-
-
-
b4
e
&

icgc=ion 3¢ the Fisher Controls Teshnical Representative, tne daracel

At the direction } 38
eni =f the copper line was repaired anc reinszall ints the criginal Swagalok
fiesing Prior =2 the pOst-seismuc U cticnal tests.

Poss-test inspection at the end of the seisnic test progran revealed that the
sroblenms which were thought o De in connection witn the limit swiich were
actually caused by a loose connectisn in “he junction box on the specimen.

~nis loose connection eventually sroke and the green indicater larmz would no
lenger light. The functional ocperaticn of =he specimen was not affected by

-ne Lo0Se Or Sroken sonnection. At the direciion of she Fisher Contrcls Tech-
nical Representative, The Droken connection was repaired after the post-seismic

funczional tests.

-~
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Report No. 45088-1

TABLE IX-I

SINE BEAT TEST REQUIREMENTS

! | BIAXIAL INPCT®

| TEST FREQUENCY | ACCELERATION LEVEL
L (82) [ TEST SER-Es T | TEST SEACES it
]
|
'
!

1.9
i.28
.6
.0
.8
3.15
4.0 through 19.0

1.5
2.2
3.0

e s tma——— st i Qe O sgp——

4.5
4.5
4.5

-~
-

~Iputs, see Tables IX-IZ and Ix-IIz
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APPENDIX III

INSTRUMENTATION LOG SHEETS
AND
{ IN 'TRUMENTATION EQUIPMENT SHEETS

All test egquipmen and instrumentation used in the performance
of this test proc ‘am were calibrated in accordance with Wyle
Laboratories' Qw lity Assurance Policies and Procedures Manual,
which conforms t the applicable portions of ANSI N 45.2, 10
CFR 50/Appendix B, and Military Specification MIL-C-45662A.

Standards used in performing all calibrations are traceable to
the Naticnal Bureau of Standards.
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SPECIFIC INSTRUCTIONS \Hevised 9/8/80)
FOR THE
DYNAM™ =~ TEST PROCEDURE
SPECIMEN: Valve Body: I, Item No. 60SA - 1.0; Actuator; XV, 237 - 1.02

30M DRAWING: Special Configuration

DESCRIPTION: 20" 9220 with Bettis T-420B-5R2-12

1.0 PRE-TEST INSPECTION

[
o

3.0

1.1 Examine the valve for any evidence of shigring damage.

1.2 Ensure that the valve conforms to the proper construction,
1.3 Take photographs of any damage and note any discrepancies.
MOUNT VALVE 70 TABLE

2.1 Valve should be mounted between two bockend fixtures that simulate
in-service mounting as closely as is possible.

2.2 The fixtures must be rigid in the frequency range of intarest so
that indicated resonances will result from the characteristics of
the valve alone and not from the interaction of the fixtures with
the valve.

2.3 The valve should be mounted initially with the valve body (pipe-line)
axis parallel to the horizontal axis of the table. This will be
designated as the longitudinal axis.

PRE-TEST FUNCTIONALS
3.1 Instrumentation
3.1.1 The valve will stroke from 0° tc 20° and a rotary poten=-
ticmeter must be connected to monitor and record the valve

position during this test.

3.1.2 A pressure gage that reads to 200 psi must be connected at the
inlet of the valve.

3.1.3 An air supply of 140 psi should be connected to the 95H
regulator.

3.1.4 Pressure transducers must be installed in the supply and
output lines connected to the regulator. (The supply is
140 psi and the outpu” is 70 psi.)

)
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3.1.5 A pressure transducer is also E:huxtcd L0 measure the
internal cylinder pressure (70 psi).

3.1.6 The solenoid should be supplied with 125 Vv.D.C,
Stroking Time Test

The valve should be stroked open and pressurized to 75 psi
with air. The valve should then be stroked closed, then open,
and then closed.

The valve should then be stroked open by energizing the solenoid
and the valve position versus time recorded. The valve should
then be strcked closed with the valve position versus time
reccorded.

Pressure Integrity Test

3.3.1 The valve should be stroked open and an internal pressure of 7%
pei re-established. The packing area and retaining ring should
be observed for three minutes and any leakage noted.

Seat Leakage Test
3.4.1 sStroke the valve closed using the solenoid.
3.4.2 Establish a pressure drop of 75 psi across the seat.

3.4.3 Wait approximately three minutes for the leakage to stabilize
and then measure leakage for one minute at the valve outlet,

RESONANCE SEARCH
4.. Instrumentation

4.1.1 Reference accelerometers for both the horizontal driving axis
and the vertical axis will be installed at the point where the
valve body is connected to the bookend fixture to measure actual
input to the valve itself. The control accelerometers may be
mounted on the table for safety reasons.

In addition, response accelerometers will be mounted at the
actuator C.G. and at the regulator, solencid, versa valve, and
limit switches. Those at the C.G. will be triaxial and the
balance will be biaxial. Their precise location will be speci-
fied by the Fisher Test Engineer on-site. The locations should
be recorded.
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4.1.3 Up to five additional sites for investigation of triaxial response
may be specified by the Fisher Test Engineer. These would be
primarily used for investigation of fixture flexibility.

4.1.4 The readings of all accelerometers should be recorded simul-
tanecusly throughout the resonance search.

4.1.5 A reference accelerometer (input accelerometer) output shall be
recorded on all oscillograph traces of the appurtenances.

Frequency Sweep - 0° Phase
4.2.1 A biaxial sweep at 0° phase between the horizontal and vertical
inputs should be run with a minimum of .2 3's input in each

axis.

The sweep should be from 1 to 40 Hz at a maximum sweep rate of
1/3 octave/minute.

The valve should be closed and pressured to 75 psi.

All three pressure transducers discussed in Sections 3.1.4 and
3.1.5 and valve position should be continucusly monitorsd and
recorded on 2" strip charts to allow resolution of data.

Resonance Search - 150° Phase

4.3.1 Repeat the test from Section 4.2 but with 180° phase shift
between the horizontal and vertical inputs.

DETERMINATION CF MAJOR RESONANCES

5.1 Major resonances are defined as any frequency where the response at the
c.G. of the actuator or any of the appurtenances in a given axis
exceeds the input in the same axis by a factor of 3.

BEAT TESTING - 0° PHASE

Sine Beat

The input should be biaxial with 0® phase between horizontal and
vertical inputs. It must also be a sine beat signal with five beats
at sach frequency and at least 10 cycles/beat.
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6.2 Test Freguencies: Hz and Inputs

6.3

Hz G's Hz G's Hz G's
- A

1.0 1.5 11.0 3.0 24.0 3.0
.35 2.2 12.0 3.0 25.0 3.0
1.6 3.0 13.0 3.0 26.0 3.0
2.9 3.0 14.0 3.0 27.0 2.95
2.3 3.0 15.0 3.0 28.0 2.75
3.15 3.0 16.0 3.0 29.0 2.6
4.0 3.0 17.0 3.0 30.0 2.4
§.0 3.0 18.0 3.0 31.0 2.3
6.0 3.0 19.0 3.0 32.0 2.1
7.0 3.0 20.0 3.0 33.0 2.0
8.0 3.0 21,0 3.0 40.0 2.0
9.0 3.0 22.0 3.0
10.0 3.0 23.0 _3.0

Sine beats must also be run at any frequency between 33 and 40 Hz,
where any deviations or malfunctions occurred in valve accessories
during resonance search.

Tests should be run with the valve closed and at 75 psi, air.
Fastener Tightening During Sine Beats

The test specimen will be examined for possible fastener loosening or
other physical damage following each violent test such as may occur
at a severe structural resonance.

Any fastener loosening or other physical damage should be documented
in the test log as it occurs; however, any physical tightening of
loosened belts or other fasteners shall conform to the following
procedure.

Unless there 1s an observad loosening of the fasteners which in the

opinion of the Fisher T:st Engineer would result in damage to the test
specimen upon continuance of the test, fastener tightening shall only
be performed following ctes:s at the frequencies of S5 Hz, 15 Hz, 25 Hz,
and 33 Hz in the test frequency sejuence for each axis and each phase.

Pricr to any fastener tightering, the test valve will be operated
through one complete cycle to show that the observed fastener loosening
will adversely affect the operability of the valve. The test specimen
performance, as well as the fastener tightening performed, shall be
fully documented in the test report.

In addition to the above, it shall be the prerogative of the Fisher
Test Engineer to stop the test at any frequency where, in his technical
opinion, a physical tightening of fasteners is mandatory to prevent
undue damage to the test specimen. In such a case, it shall be the
responsibility of the Fisher Test Engineer to resolve the problem and
develop a suitable course of action based upon the individual circum-
stances. In addition, he shall also be responsible for assuring that
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the test report will include a full description of the action taken
along with all pertinent details concerning valve operability and
fastener tightening.

All pressure transducers, limit switches and valve travel should be
monitored and recorded during each tast.

All accelerometers will be recorded during each test.

A refersnce accelerometer (inaput accelarcmeter) output shall be
recorded on all oscillograph traces of the appurtenances.

The valve will be cyclad from the clcsed to the opsn positlion and then
stroked fully closed at the following fraguencies:

{a) Each major resonance below 33 Hz detected during -ne
rasonance search.

(b) Any frequencies where deviations or malfunctions
osccurred during the scirch.

“

The frequency of maximwa response measured during the
sine beat tasts.

Opening and closing times should be recorded during al) troking tests.
Record any evidence of damage for inclusion into the report.
BEAT TESTING - 180° PHASE

lepeat procedure outlined in Section 6.0, but with 180° phase shifc
setween vertical and horizontal inputs.

SEISMIC TEST - LATERAL AXIS

8.1

The valve assembly and fixtures must now oe rotated 30° about the
vertical axis and the tests in Sections 3.2 through 7.0 repeated.

POST-TEST FUNCTIONALS

gﬂl

2.2

Repeat the tests from Section 3.0

Thoroughly inspect the valves for any signs of structural damage.



9510 -

ay 5 A CO3 _5068°5 Page No. IX-143

2§l

Jon Milliken
EFisher Controls Company
Technical Representative
Page 6

Revision A

Report No. 45088-1

10.0 ACCEPTANCE CRITERIA

11.0

When any of the following acceptance criteria are not met, the specific
deviation shall be submitted to the buyer for evaluation and acceptability
for the specific application.

(1) Increase of cycle time above that required by the specification.

(2) Increase of leakage between Pre-test and Post-test Performance Test
greater than 1 cc/hr/in. valve diameter water or 1 x 10=2 cc/sec/in.
valve diameter air.

{3) Physical damage to any accessory will be cause for rejection of the
accessory.

(4) Change of position of the valve exceeding 5° during all seismic
testing.

(5) 1Indicator lights controlled by limit switches function improperly for
Bettis-operated valves only.*

(6) Loss of pressure-boundary integrity.
(7) Structural failure.

This meets the intent of Bechtel Specification 10466, Appendix I.

*The indicator light for “Open" may flutter, flicker, or
dim, but must return to its fully-illuminated condition.
The indicater light for "Closed” may flicker or flutter,
but must return to its fully-unilluminated condition.

REPCRT

A certification-type report will be issued subsegquent to completion of
testing. This report will be signed by a Registered Profess.onal Engineer
and will sumrarize the maximum "g" levels, natural frequencies, details

and recommendations concerning deficiencies and repairs, and photographs

of test setups, accelerometers, failures, etc. The report will alsc contain
a list of test equipment used and calibrations, and instrumentation log
sheets, and a copy of these specific instructions.
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SPECIMEN: vaive Body; I, Iwem No. 605A - 1.J; Acsuaser: Xv, 237 - 1.32

30M DRAWING: Szecial Configuration

SESCRIPTICN: 20" 9220 with Bettis T-4203-SRI-12

1.2 Examine zne valve for any evidence cf shizring danage.
1.2 ZSasure =hat zThe valve conforms to the roper construstion.
1.3 Take prstograzns of any darage and note any <iscrerancies.

MOUNT VALVE T2 TANLE

Ll
©

2.1 valve snould e mounzed between two dookend fixtures That simulate
ine-service MOUNting as closely as is possibdle.

2.2 Tre fixtures must be rigid in the freguency range of interest so
rnas indicated rescnances will result from the characteristics cf
sne valve a.one ané not from the interaction of the fixtures with
the valve.

2.1 e valve should be mounted initially with the valve body (pipe-line)
axis parallel =o the horizontal axis of the tarle. This will be
desisnated as the longitudinal axis.

3.7 PERE-TEST FUNCTIONALS
3.1 Instrumentation
3.1.1 The walve will stroke from 0° =2 30° and a rotary poten~
tiometer must be connected =o monitor and record the valve

position during this test.

3.1.2 A pressure g&ge that reads to 200 psi must De ccnnected at the
inlet of tha valve.

3.1.3 An air supply of 140 psi should be connected o the 95H
regulator.

3.1.4 Pressure transducers must be installed in the sugply and
sutput lines connected to the regulatcr. (The supply is
140 psi and the output is 70 psi.)




FLL0-AXLACO3- 506814

Page Ne. IX-139

Regors No. <5l88-0 - Jon Millikar

‘ t;laoz CsnTrols limzeny
Teshnital Pezresenzaziv
Page O

Revisicn A

82 18 4.82 Tegquized =0 =sasure tae N

A sressure transdu
£ sraessee (72 zai).

. b .
internal syiinde

3.10.6§ The sclencid should Se supplied wish .28 V.3.C. A

$troking Tixe Tes:

3.2.4 The valve stculd se straked Jzen And sressurized =3 5 gsi
with 4. The Valve should taen e stroked cslased, than sgen,

and chen zlosesd.

s
~
L

The 7a.7e shoculd zThan te stroked Izen TV SNErFiing the soLeneid
and the vaive gosition versus tine recarded. The 7alve saouid
chen be stscked Slcsed Wit the VALVe 3813180 VerLsLs in
recorzed.

Pressuce Insagrizy Test

3.3.1 The valve should :=e s:z:kcd cpen and an inteznal zressuce of 75
g8l re-estaclisnad. e packing area and retaining zing srould
be ctserved for tihree a.”u:oa and any leakase noted.

Seat Laacase Tast

3.4.1 Scroke tae valve closed using the solenoid

Escadlish a pressurs deop of $5i ACTOosS the seact.

3.4.3 Wais approxizacaly thTee aincctes 29r the ledkage o stasi.ize
and chen Teasurs leakage for cne ninute at the vaive sutlact.

4.0 RESCNANCE SZARCH

4.1 nsszunenzatisn

4.1.. Reference aczelerzrecess f2r Soth the ncrizontal driving axis
and the vercizal ax:s will 2e installec 2 e scint wrarze e
valv0 body is connected o tie Zcckend Jixture O leasuire alt.al

input o the valve .tself. The Ionirdl acte.arcmectars Tay Je
ncun:od en tihe table for safety reasons

4.2.2 In adéiczicn, response accelercmeters will Se mounted at e
actuassr C.S. Ani as the Tegulater, sclercid, versa va.ve, and
iiaiz switchs Those as =ae =.5. will be =riaxial ard zhe !
:aL&ncu will e tiaxial. Their grecise locazicn will ¢ s:zeci-
£:8é &y the Tisner Test Ingineer dnesite. The lscaticns shcull
! se racsried
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4.4.3 Up =0 five additicnal sites for investizaticn of sriaxial response
DAy Se specified Dy the Fisner Test Ingineer. Thess would se
Frimasily used for investigation of fixture flexibilisy.

4.2.% The readings of all accelersmesers should De recorded simule
taneously throughout the resonance search.

4.1.5 A referencze accelercmeter (ingut acce.eroneter) output shall be
reccrded on all oscillograzn traces of the azpurtenances.

Frezuency Swee:z ~ C* Phase
S.e.4 A Diaxial swee: at ' shase Detween %he horizontal and versizal
.-

inputs saould be run with a minumum of .2 ¢'s Lnput in sach
axis.

$.2.2 The sweer should De from l =2 40 Hz at a maximum sweer rate of
«/3 octave/minute.

s

+.2.3 The valve should be closed and tressured o 73 2si.

'S
L
&

All three pressure transducers discussed ir Secticns 3.1.4 and A
3.1.5 and valve position should be continucusly monitored and
recorded on 2" strip crarts =0 allow rasolution of data.

Rescnance Search - 130° Phase

4.3.1 Repeat the tes: from Section 4.2 but with 180° phase shifs
Setween the horizontal and vertical inputs.

CETEZRMINATION OF MAJOR RESONANCES

SINE

6.1

Major rescnances are defined as any frecuency where the response at the

<.G. of the actuator or any ¢f tne appurtenances in a given axis
exceeds the 1nput in the same axis by a faczor of 3.

BEAT TESTING - C°® PEAST
Sine BSeat
The input should be biaxial with 0° shase besween horizontal and A

vertical inputs. It must alsc be a sine beat signal with five beats
at each frequency and at least 10 cycles/beat.

-
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the test Tepors will include a full descriztion of tae asticn taken
along wizh all pertinen: details csncernming valve operabilisy and
Zaszener tightening.

6.3 All pressurs transducess, limit switshes and valve travel snould de
mon.tored ané recorded during each test.

6.6 All accelercmetess will De recorded during each test.

A refezence actelercheter (input actelercmeter) Susput ShALl De
recorded on all osciliograrn traces cf the appurtsanances.

6.3 The vaiva will be cyczled from the zlosed o the Open position and then
stocked fully closed a: the following freguencies:

(a) EZach major resonance below 33 Hz detected during the
resconance searcn.

ny freguencies where deviations or malfunctions
occusred during the search.

(¢) The freguency cof maxizum response measured during the
sine DeAt tTests.

§.2 OCpening and closing times should De recorded during all stroking tests. )
.12 Recsrd any evidence of damage for inclusion into the report.
SINE BEAT TESTING - 180° PHASE

7.1 Repeat rrocedure outlined in Sectzion 6.0, but with 18C° phase shilt
cween versical and horizontal inputs.

SZISMIC TEST - LATERAL AXIS

8.1 The valve assembly and fixtures mus: now be rotated SC° ut She

ver=ical axis and the tests in Sections 3.2 tnrough 7.0 repeated.
POST-TZIST FUNCTIONALS

3.1 Repeat tne zests from Section 2.0

9.2 Thoroughly inspect the valves for any signs of structural carmage.
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CCEPTANSE CRITERIA e
¥han any of the fo.lowing ASCestANSE STriteria ATe N0t MeS, the spesilic
deviaticn shall e susaizted t¢ the burer for evaluation and accestasilisy

for she specilis apslization.

(i) Increase of cycle %ime abcve tihat Teguised v the specification.

(3) Increase =7 laakage cecveen Pre-zast and Post-zest Performance Tess
FTOASEL SRAn L SEhE/Ln. VALVE CLARMETATY JAtEr =T L ¢ ST+ cs/ses/an.
valve diametar alr.

(3) 2Physical Lazage 20 any ACTESSSry #ii. 30 Tause 23z relesticn 3¢ tae

aczessory.

(4)  Change o2 scsiticn 22 the valve excasding 3' during all seismi:
ceasting.

"
O
"

A%aT lights czucsolled oy linis switenes funczisn inprsperiy
-

(8) ZIadic
ttis-cperated va.ves anl;.*

svhe iadicazor light fsr "Cpen” =ay Zlutter, flicker, of

&im, DUt BLAT TELULT S0 its Sully~illumirated csndivion
The irndizator ligkt far "Clesed" =ay flicker ov 2..%ter,
BUuS SUST Fesuln 29 its fully-unili.aRizated sonditisn.

REFPCRT

A COrSificatitn=tTse THFOET wi.l 2@ i85:4C SuSseSUeNnT SO csopoat

TESting. This zepor:s will be si3ned 5y & Regisnared ?

-
a2
>

?rofessicnal £

Bt =
-

c
O

nginear

1y
"

and will summarize %he Jaxinum "3" Levelss, natural freguencies,
and recommandations corcerning 2efiziencies ané repairs, and gactes
0f zest setups, actelersmecars, Jalllres, ets. The zTepers will als
& iist of cest ecguizment useé and calizrations, and iascrizeatatisr L3¢
sheets, and a copy of these specilic iastractions.

SUB-ETAN™ AL
OlilGINAL
NOT SUITABLE FOR

LEGIBLE REPROLUCTION
M/F APPROVAL_ CONTALT,

Ziaher Sontrle S3mpan:
Tecanizal Represenzace

a

)4
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1.0

2.0

3.0

SECTICN X

PCST-SEISMIC FUNCTICSNAL TE37S

REQUIREMENTS

The reguirerents for these tests are outlined in Secticn II, Para-
graph 1.3, of this regors:.

PROCZCURES

The procedures Ior these tasts are descrited in Secsicn II, Para-
gragh 2.0, of this reger=.

RESTLY

The test ltem was subtected =2 the teste recuired by Paragraph 1.2.
The tests were conducted as outlized in Paragraph 2.0 atove. The
test item complied wizh all stecifisd zest resulraments, al:thougn =
(2) anomalies wers noted (refsrerce lctices of Ancmaly Nos. S5 and &,
Appendix I of tnis Section). These ancmalies are descrited selow:

NCA #3: It was noted that the green iight on the valve cc“-- 1
2Cx was lnorerative. Subseguant insrecticn showed tras
SCth terminal strips in the juncsion box had visrazed
lcose and that Wire Ne. 1 in che JuUnction scx was brcken
Srom its terminal luz. Wire No. 2 s~-o.-cs sover o tine
gTeen light on the contrsl Zox. A condules con<ainiag
the wiring t©o the control kox had rotated azsroxinately
70° clockwise.

The condulet was returmed to its criginal position. The
terninal strips wer -c.-od tack into place and a new .
terminal lug was installed con Wire dNo. 1 in che juneczisn
Sox (reference NCA %4, Aprendix I, Section =X, oF ==:is

repors).

NCA #€: During performance of tie Post-Seismis Tunsticnal Tes:ss,
it was noted that there was A -~airline crack iz =a
junction box adjacent to the l-1/2" zzndulasz.

The Customer was nctified c¢f this ancmalvy. The Custamer
requestad thac the crack e neliarc-weldad o Ftevans
leakage during LCCA zesting.

WYLE LABORATORIES

=unigviiie Faciuty
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RESUL {Conzinued)

Tae %28t izem's stroke times are shown below:

- -
Stroke Ties
o

ot

Vel=aze %o Scilencié Pressure =o Sclencii Closec =o Jten COoen t: C.oosed

-
=

80 VvOC ; 35 sec

.
«
n
w
»
0
»
o
W
[
]
0
' -
o

125 voe 70 psig 22.5 sec 2C.00 sec
230 vOoC 70 psig 22.0 sec 12.75 sec

Theze was zer> leakase across the valve disc at 73 3sid for 15 =minutes.

Notices of Ancmaly Nos. S and are sreserced in Agpendix I, tyvzical

cssiLlograzh rescrding shcwing strcke time is presentec in Arpendix II.

Pactsgrazas ¢f the test setup and cracked junction boX agpear in Appen=
dix II2. Dsata chtained is _ resented on 2ata 3Sheets in Appendix IV, and

\
|
an Inssrumentation Sguipment Shee:z is rresented in Appendix V of this
Sectien. ’

WYLE LABORATORIES
muntsville Facility
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NCTICE OF ANOMALY
NOTICE NO. 3P O. Numpgn: _"-217770 wyLg Jos no. 3288 )

N/A

CONTRACT NUMBER:
CATEGORY IX SPECIMEN T PROCEDURE T TEST EQUIPMENT DATE 2 /14 /88

e Fisher Controls ATTN Bi1] Haslet:

Tvoe 5200

20" Sutterfly Valve

PART NAME: PART NO.

s -Saigm F coneonse
TEST. ost-Seismic Functional Test L B. NO.
SPECIFICATION: _Elsner Docyment FOP-19 Pev. F PARA. NO. 2.0
NCTIFICATION MADE TO: 311! Haslezt SATE. __3/16/80
NOTIFICATION MADE BY: __Sarc! tampiell VIA. Jarnal

REQUIREMENTS:

The functional tests will Se performed to ensure that ali components perform
without malfunction prior to ary cordition simulation,

DESCRIPTION OF ANOMALY:

Fellowing the seismic testing it was noted that the green light on the valve

control Sox was incperative. Subseguent inspecticn showed that toth terminal )
strips in the junction box had vibrated locose and that wire No. | in the junce

tion box was Sroken from its terminal lug. Wire No. ! supplies pcwer to the

g-een light on the control box. A condulet containing the wiring 10 tne con-

trol bSox had rotated approximately 70° clockwise.

DISPOSITION = COMMENTS — RECOMMENDATIONS:
The condulet was returned to its original zosition. The terminal strips were
Soited back into place and a new terminal lug was installed on wire No. | in
the junction box, per the customers recuest. FPhotographs were made.

Testing is tc continue.

M

DISTRIBUTION ,c: < 2’2 o
Crginal Deot TEST WITNESS SNGINEER _-# M

/

' Coowes Customer

i Coom Q. C QUALITY CONT /

2 Copws Propct Office 7; 7

' Cooy Contracn REPRESENTING PROJECT MANAGER Jé ? ¥ )
1

Copy Operations Director

WYLE LABORATORIES - SCIENTIFIC SERVICES AND SYSTEMS GROUP ~ HUNTSVILLE ALABAMA 208837 4411
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NOTICE OF ANOMALY
NOTICE \O—L. O NUMBER B¥.2Y777N WYLE JOB NO. a1
CONTRACT NUMBER N/A
CATEGORY L SPECIMEN [ PROCEDURE O TEST EQUIPMENT CATE

ro. Fisher Controls ATTN: 8ill Haslet:

PART NAME: 20" Jutterfly Valve PART NO. _Tx0e 3270

TEST: _Poss-Seisgmic “unctional Test 1. 0. NO. ssssoese-
SPECIFICATION: __fisher Jocument FQP-13 Rev.F papa nO. 2.0

NOTIFICATION MADE TO: 311! Yaslert: DATE: 3/17/3

NOTIFICATICN MADE 8Y: __Sar! Camphel! ; Vernal

REQUIREMENTS

The functicnal test will Se per‘ormed %0 ensure that all ccmponents peréarm withe
out malfunction prior to any conditicn simulation.

DESCRIPTICN OF ANOMALY

Ouring performance of the Post-Seismic Functional Tests, it was noted thas there
was 3 hairline crack in the junction Sox adjacent ta the 1 1/2" concules.

DISPOSITICN = COMMENTS — RECOMMENDATIONS:

The customer was notified of this ancmaly. The custcmer reguasted shat the crack
be heliirc welded £ prevent leakage during LOCA Testing.
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