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1.0 Scope

This report sunnarizes the procedures used and test results obtained in
the course of Fisher's Environnental 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 progran is now presented, with nodifications as
noted, for qualification of the Seismic Category I butterfly valves for
the Vogtle project. The original controlling documents, FQP-19 and
FQP-23, are provided as addenda to Attachment A-1. Discussion of
anonalies noted during the environnental test is presented in Attachnent A-
2. Modifications and exceptions to the test procedures that pertain to
the Vogtle project are provided in Attachment A-3. The progran verifies
qualification of the valve tested for a normal service life in a
nuclear power plant environnent and verifies the capability of the
valve to subsequently survive a Design Basis Accident (DBA) and perform
its safety-related function. Re-instatenent of quali fied li fe in
successive increments, to a naximun of 41 years total, is also discussed.
Therefore, this document furnishes suitable evidence of equipnent

( adequacy under environnental conditions required for the Vogtle project.
In conjunction with any of the individual Vogtle valve group reports,
this volune furnishes complete qualification information in keeping
with Speci fication X5AC03, Rev. 11, including Appendix EA, Rev. 3 and d
Appendix QG, Rev. O, as interpreted by FQP-11AB and FQP-11C.

1.1 Extent of E vironnental Test

in accordance with FQP-19, radiation exposure, artificial aging,
seismic vibration, and exposure to a design basis accident environnent
were used to verify qualification of a 20" Type 9200 butterfly
valve with an elastomeric EPOM T-ring seal and a Bettis Model
T420B-SR2 Rotary pneunatic actuator. Activation energy testing of
elastoneric materials is also included to determine qualified life

for the T-ring seal and other elastoneric components.

1.2 Extension of Test Results

Test results can be extended to other Type 9200 valves, since the
test valve was of typical construction design and naterial. Other
sizes of Type 9200 valves can be qualified since all components
required in perfomance 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 environmental test progran (since all components
of the Bettis actuator required to perform the safety-related
function utilize the sane design principles and material as the

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

2.0 Selection of Test Valve Components

Test valve cmponents were selected as being representative of both the
9200 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 rest
stringent envi ronmental speci fication requi rements. Consequently, the
T420B-SR2-12 Bettis actuator was combined with a 20" Type 9200 butterfly
valve body, since this was the largest actuator / body combination that
could be accmmodated 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.

3.0 Acceptance Criteria

( FQP-19 provides a listing of acceptance criteria for the various
envi ronmental test val ve components. These include leakage criteria
for the val ve and speci fic actuator. As required by the Qualification
Plan, any malf unctions are to be reported for evaluation. The Wyle
Envi rorcental Test Report No. 45088-1 (Attachment A-1) provides this
notification by means of a series of designated " anomalies" that are
f urther di scussed in Attachments A-2. However, it must be noted that
the "anmalies" primarily indicate deviation from test procedure or
f acility limitation, rather than equipment shortcoming. None of tne
" anomalies" listed was found to prevent satisf actory performance of the
val ve's safety-related function.

4.0 Conduct of the Environmental 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 compensate
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 170*F.
(Field service infomation has confimed that Type 9200 valves regularly
provide satisfactory shut-of f capability and exhibit no excessive
compression-set tendencies af ter 5 years of real-time, nomal-service
operation.) So the planned adjustment served to ensure that the test
valve was very comparable to production units aged at nomal operating

(. t empe ratu res.

N19-11/ 2
.

S

4

t . c ,---o. -



l
9G10- AXW o'n u / * c

FISHER QUALIFICATION REPORT FOP-11A b

O'#0'OAVogtle Environmental Qualification Report for
'g Type 9200 Butterfly Control Valve Assembly " FOT 9-21- 8J |

k % # !
'

3

D{fp/ /J-/'- B feFleher ConeWs

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 its end-of-life
condi tion. This radiation (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
accumulated exposure to 1x10e rads. Supplementary irradiation was provided, as
certified by Isomedix in the Attachment A-5 letter to bring the total dosage
accumulated to 2 x 108 rads, satisfying the Vogtle requirements. A sumary of
the high radiation level tests and results is presented in Fisher Laboratory Test
Report 8, Problem 1685-3 which is provided as Attachment A-9 to this report (FQP-
11A).

5.0 Summarization of Envirornental Test Results

The original environmental testing program was based on Fisher Qualification Plan
FQP-19 and is 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 1.) Results of various portions of the test program are
summarized bcVow.

5.1 Nomal Load Functional Tests - The test valve was subjected to a series of

( baseline and nomal load functional tests at elevated temperature. No seat
~

leakage was noted tring the 75 psid gaseous nitrogen (GN ) testing or2
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 Themal Aging Simulation - The test valve was cycled 1000 times tring the
281/2-day heat aging process and leak-checked at 228'F four times during
the period. No leakage was detected during any of the four required leak
checks at high taperature with 75 psi pressure drop. A subsequent 75 psid
functional test at abient temperature also produced no leakage. Compl ete
procedures and results appear in Sections V and VI of Wyle Test Report No.
45088-1 ( Attachment A-1).

5.3 Radiation Exposure - No visual evidence of damage or degradation of the unit
resulted 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 ( Attachen
A-0 report the complete test procedures and results. Supplementary radiation
exposure , as documented in AttacMents 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 radiation
level (200 Mrad). The main effect of the environmental test sequence was

,

increased leakage after return to abient (70'F) temperatures.
..

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

, N19-11/ 3

-
,,.c.,,,.

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



9D10- Ax5 Ar n a- rm /.n- N nn7

N FISHER QUALIFICATION REPORT F0P-11A G

tr # # ' ' #~ C
'

Vogtle Environnental Qualification Report for
Type 9200 Butterfly Control Valve Assembly % /r- "- r;- L

' '

Pese 4 W

OFisher Conerois ,, s r- r ,p -
,

5.4.1 Some minor difficulties were encountered, as shown in the

designated " Notice of Anonaly" sheets included in Wyle Test
report No. 45088-1 (Attachment A-1 of this volume), but, as
previously mentioned, most refer to deviations f rom test
procedure or to facility limitarions, rather than to
equipment shortcomings. Further discussion of these
" anomalies" is presented in Attachment A-2. See Attachment

CA-10 for clarification of N0A #4 in NA-29 (Attachment A-2).

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

5.4.3 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 ninutes.

[ 5.5 DBA Load Test

5.5.1 Tne test valve met all the specified criteria, including
satisf actory 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,
but the slower temperature ramp achieved actually was a
more severe test than that specified. The val ve perf orned
satisfactorily throughout, with no leakage past the valve
disc. DBA Load test procedures and results are discussed
in Section XI of Wyle Report 45088-1 (Atachment A-1).

5.5.2 Additional thermal transients and seat leakage tests were
performed as discussed in Section X11 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.

{.
5.5.3 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,

N19-11/ 4
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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, stabilized
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; F0P-19 page 4) for the original
test program. Activation energy testing has been added to the
test program for the Vogtle project. The results from 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
themal aging is explained in IEEE 382-1980; Appendix C,
" Rationale for Nomal Service Thermal Aging.

5.6.2 The aging simulation done for this environmental qualification
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 eV. Calculations are provided in Attachment A-8.
The environmental testing supports a four year life at a
continuous envi ronmental or internal temperature of 131*F.
The calculation for this is also provided in Attachment A-
8. If the temperature is greater than 131*F, the maximum
life will be stated in the final report.

5.7 Qualified Life Determination

Page 4 of F0P-19 provides a general discussion of the rationale
used in Fisher's selection of the accelerated aging techniques
employed in the envi ronmental 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:

?

k
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5.7.1 Fisher Type 9200 style valve bodies with elastomeric T-ring
seals (This qualification also utilizes cycle aging infonration
presented in the Continental Mechanical Aging Test Report
No. 92-395, Attachment A-6 of this report.)

5.7.2 Bettis spring-return pneumatic piston actuators of similar
design anc materials. [This qualification presumes acceptance
by Vogtle of the qualification documentation furnished by
the actuator manufacturer (G.H. Bettis).]

5.7.3 Model EA180-31302 and EA180-32302 NAMC0 limit switches.
(This qualification presumes acceptance by Vogtle of the
qualification documentation furnisned by the limit switch
ma nu f acturer.)

5.7.4 Model NPK8316A74E and Model NPK8321A2V ASCO solenoid
valves. (This qualification presumes acceptance by Vogtle
of the qualification documentation furnished by the solenoid
manufacturer.)

k
5.8 Extension of Qualified Life of the Vogtle Butterfly valves

5.8.1 Ouali fied life is primarily a function of elastomer longevity
under the rigors of themal and mechanical aging, seismic
vibration, irradiation, and chemical profile exposure.
Seismic Category I butterfly valves installed in the Vogtle
nuclear plant are designed for a 41-year service life.
This design life (or installed life) is in compliance with
the project speci fications. Quali fled li fe can be re-
instated in increments (as explained in Paragraph 5.6.2) up
to a 41-year maximum, contingent upon regular performance
of requi red maintenance operations.

5.8.2 Regular maintenance must include replacement of all elastomeric
parts, i .e., T-ring seals, 0-rings, packing components, and
gaskets, if qualified life of the unit is to be extended
for another period.

5.8.3 The requirement for replacement of elastomers at periodic
intervals is based ca use of the Arrhenius rate equation
with activation energy values for the elastomers as detemined
by test. Fisher research data, Lab Problem 1685-3, Report
11. "Detemination of Activation Energies for Nuclear
Service Elastomeric Materials" is included as Attachment A-
7 to this report.

.
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5.8.4 All maintenance should be performed in accordance with
instruction nanuals provided by Fisher or by the appurtenance
manufacturer.

6.0 Conclusions Based on the Environmental Test Progran

6.1 The environnental test sequence completed in accordance with the
FQP-19 test plan is documented in Wyle Test Report 45038-1. It

was demonstrated that the valve assembly would perforn 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 progran, indicating no detrirent to valve operability
due to increased friction. (See Section XI Results.)

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

( Section XII Results.)

6.2 General condition of the valve and its successful operation at the
conclusion of FQP-19 DBA sinulation and supplemental tests denonstrate
successful completion of the test progran and verify its ability
to perforn its safety-related closure function as required. (See
Section XIII of Wyle Report ;5088-1, Report 45390-1, and Fisher
Report 8, Problem 1685-3.)

7.0 Report Summary

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

Prepared by: Reviewed by:

YrW 0.'

V

Johf C. Dresser gJon Whitesell /
Qualification Analyst Qualification Specialist

Date: Nu,9 14 WSi Approved by:
7

W
Tloyd Lj. Jury, |Tific (on and Analysis
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Enginepring Qua
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{ Pest ce a x 0, 205 south center S ueet, Marsha11tewn, Iowa 50158
ADDRESS

| Type 9200, 20" Butterfly Valve with a . H. Bettis Actuator
u TEST SPme

nsher conucls cmpany3.0 MANUFACTURER

4.0 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 spec fied in
Fef erence 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 is used as a contain=ent isolation valve

'
and is Class IE, safety-related. Paragraph 6.0 contains a description of the test
ites.

The Qualification Program was performed to confirm the adequacy of design of the
test item to perform its required function in Nuclear Power Generating Stations
under nor.a1 and abnor=al conditions as specified.

STaTI op ALAS 4 MA CA Professional Eng. " "__"._ M"7*O,"",,*_"_7.""""Com op mao 6som
Reg. No. 2635
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4.0 SQWARY (Continued)

Its test item complied with all specified requirements, although ten ,

'

(10) anomalies w re noted. The test sequence, test item compliance
with requirements, and Notices of Anomaly (NQh's) are discussed briefly
below in tabular for:s and in detail in the appropriate sections of this
report.

TEST PROGRAM ANOMALIES

CCHPLIZD
REPCRT WITH ICA
SEC"*!CN ""YPE TEST REQUIRDEWS REQUIRDENTS NO. REMARKS

I Protest Visual Yes N/A-

Inspection Inspection

N/A:: Baseline Cporate and Yes -

Functional I.mak-Check

II: Normal Operata at Yes Replaced "T" Eing-

Load Test 120*F, 120*F<

k and 170*F.
Imak-Check.

N/A"7 Post-Nc m l Cperate and Yes -

Icad Functional I4ak-Check

..1,-_....._ghambe r _t a=p . out,-e f _.
. . . . ..

7 Aging 14n alternata Ye s
toleratice fer approxi-Simulation high temp. and

' ' ' ~

humidity cycles, mately 30 =inutes. ~~
~

leak checks, and
1000 full strokes

V Post-Aging Operate and Ye4 2 Cracked flexible cenduit. ,,

Functional Leak-Cieck Luhricant leak. . Inters:.t-
tant limit switch operation.
No electrical measurements
were made. Seat leakage
of 4102 in.3/ min of CN -

~

2

,, ,. . Adjustad " "-Ring.

1 VI:
.. . . . .. . -- -

..

Radiation 1.0 x 10' Rads Ye s N/A-

| gamma air
equi'ralent.

VIII Post-Radiation Operate and Yes 3 Shipping damage to 1/4"

( Functional Leak-Check tut:n . Leakage past the
actuator piston of approxi-
mately 314 cc/sec.

, WYLE LASONA70mm
| m Poemfy

i
t
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4.0 SCMMARY (Centinued)

TEST PROGRAM ANCMAI.IES (Continued)

IX Seismic FQP-23, Yes 4 Intermittent limit switch.
Rev. 9. Icose bolts between actuator

mounting bracket and valve
body. Test ter=inated.,

X Post-Seismic Cperate and ,Ye s 5 Icose wire in junction box
Functional Imak-Check and loose condulet.

6 Rairline crack in the
ju. tion box.%

XI Accident valve must close Yes 7 First temp. transient
(CRE) and stay closed. took 13 min and 37 sec.
Si=ulation 381'F sax temp and g

30 days test leak
e m ess he steamcheck centinuously.
leakage.

9 Second temp. transient of
381*F was not accomplished;

( high temp was 365'F. The
test c.hr camp was out-
of-tolerance en the high
temp. side for apprcximately
2 hours.

10 2.e te se cha=ber tamp. was
out-of-tolerance for
approximately 4 hours. 30
min, on the icw teep, side.
Add 9 hours, 30 si.% to
overall test ti=e.

XII Thermal 381*F for 2 Yes N/A-

Transient min, leak-

(ICCA Addendum) check.

XIII Po st-IDCA operate and No Infezzation only.-

Functional I4ak-Check.

- TO
Namenne Feuey
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,

4.0 SUMMARY (Continued)

mis final test report contains the follonng sections. Ihe
qualification Program was perfezzed in the sequence indicated by
Section Numbers I through IIII.

Section I Protest Inspection

Section II Baseline Functional Test

Section III Normal Ioad Conditions Test

Section IV Post-Narmal Ioad Functional Tests

Section V Aging Si=ulation
^

Section VI Post-Aging Simulation Functional Tests

Section VII Padiation Exposure

Section VIII Post-Radiation Functional Tests

Sectic:m IX seismic Simulation ~
Section X Post-SeisELic Functional Tests

Section II LOCA (OBE) Simulatica
f
I

Section XII Thermal Transient Test
(Addendum *w LOCA)

- Sectica XIII Post-LOCA Functicnal Tests

Addandum I - Fisher Document TQP-19, Pavision F

Addendum II - Fisher Docu=ent FQP-23, Pavisien 9

5.0 K57ERENCIS

5.1 Fisher Cont.rols Ccarpany. Purchase Order Number H-217770

5.2 Fisher Ibcument FQP-19, Revision F

; 5.3 Fisher Document TQP-23, Revision 9
!

|

5.4 IZEE 382-l'972', Trial-Use Guide for ?/pe Test of Class 1 Electric
~

Valve Operators for Nuclear Power Generating Stations.

| 5.5 E~ I23-i974,'"I522, StandMafor Qualifying Class II Equip =ent
,

| , for, Nuclear Power Generating Stations".

! 5.6 a 344-1975, " Seismic Qualificatien of. Class II Equipment for
| Nuclear Power Generating Statiens".

1 (
1

MMM
'

Mumenne recany
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6.0 'EST ITEM OESCRIPTION.

The test item is used as a containment isolation valve and is classified'

2E, cafety-related. The following tabulation shows the test item,
actuator and appurtenances that were subjected to the Qualification
Program.

,

20", Type 9200, Fisher Controls Company
,,

Butterfly Control valve

Bettis T-4205-SR2-12 Pneumatic Actuator

ASCC NP8320A185V 3-Way Solenoid Valve

Namco EA18031302 and EA18032302 Limit Switches

Fisher P595 Filter with Brass Element

Fisher 95E Regulator

Texsteam 35R Pressure Relief Valve

l esffman Junction Box w/G.E. #EB-25 Terminal Strips *

_ versa VSP-3501-155H Pneumatic 3-Way Valve

7.0 Ct"4.!TY ASSURANCE

All test equi; ment and instr.: mentation used in the perfor: nance of
this test program wre calibrated in accordance with Wyle Laboratories'
Ctality Assurance Policies and Procedures Manual, which confor=s to
the applicable portions of ANSI N-45.2,10 CYR 50, Appendix B, and
Military Specification MIL-C-45662A. Standards used in perfor='"q all
calibrations are traceable to the National Bureau of S*xdards.

(

-1 .
wwnswas pecary
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SECTICN I

PRETEST INSPECT!CN

.

1.0 REQ"!3E.ET:'S

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

2.0 PROCZ:CPIS

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

3.0 RES'ATS

The test ites was sub]ected to the operations required by Paragraph
( 1.0 and as described in Paragraph 2.0. There was no visual evidence

of damage due to shipping or handling since the test item was
=anufactured.

A photograph showing tne as-received condition of the test itan is
presented in Appendix .

.

mm m-
m ntev.% Pacihtyu

_ _ . - _ _ _ _ _ _ _ _
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SECTION !!

BAS C NE FUNCTICNAI. TESTS

1.0 REQUIREMENTS

Functional tests shall be perfor:ned to ensure that all ccaponents
perform without malfunction prior to any condition simulation. Base-
line measurements shall be taken on various parameters as noted below:

A regulated gas supply shall be connected to the solenoid valve of the
test valve assembly. Nominal flow, as received frca the gas supply
when the solenoid valve is actuated, shan be used. Se functional
tests shall be performed with a voltage to the electrical appurtenances
of 90 VDC, 125 VDC, and 140 VOC.

The functional test para =eters to be measured shall be as fonew:

Time duratien of the operating streke Opening and closing *dnes shall
be recorded. (A cycle is defined as going from the full-closed to the
full-cpen and back to the full-closed position. )

( seat leakage at 75 psid shall be recorded (reference Addendum I, Page
39, Table 5 of this report).

Pressure of regulated gas supply to solenoid valve shan be 70 psig.

Regula:Or inlet and outlet pressures shall be rec rded.

The type of gas being used shall be recorded.

I Se voltages to the solencid shall be recorded.

The voltages to the limit switches shall be recorded.'

ne functienability of indicater lights and proper indication of
" closed" and "open" shall be recorded.

2.0 PROCE00RES

The test item was wired electrically to a variable D.C. power supply
to operate the solenoid and limit switches. "he GN2 source was

; plumbed to the test specimen regulator. The test item was cperated
at 90 VDC, 125 VDC and 140 V c, frem closed to full-open to closed at
each voltage. The regulated GN2 pressure :: the regulator and to the

,

j solenoid was visually menitored. The GN2 pressure was 140 psig to the

j f regulater and 70 psig to the solenoid.
|
t

|

WYLE t.AaceATosses
m,ni m = P unay

__
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2.0 PPCCIDUES (continued)

The test itan's operating time at each vol. age was measured by
monitoring the electrical signals to the solenoid and limit switches
on an oscillograph. The functionability of the lanps on the test
item control box was visually monitored and recorded.

Additionally, the solenoid coil resistance was measured and recorded,
ne centact resistances of the limit switches were naasured and
recorded.

3.0 ES C.".1

"he test item was subjected to the tests regaired by Paragraph 1.0.
The tests were condu.ted as outlined in Paragraph 2.0 above. *he
test item complied with all regairements without exception. There
was no seat leakage observed at 75 paid. "'he lights on the control

bcx were functional, indicating open or closed as reTaired.

he valve's opening and closing times were as follow:

Solenoid Stroke Times
C erating voltace Pressure to Solenoid Close to Ocen Coen to Close

F.
'

90 VDC 70 psig 16.75 see 19.88 sec

125 VDC 70 psig 16.80 see 19.35 see

140 VDC 70 psig 17.20 see 19.55 see

A typical oscillograph recordi.ng showing valve stroking time is
presented in Appendix I. Photographs showing the test setup and
instr.: mentation are presented in Appendix :. Oata Sheets showing
the data obtained are presented in Appendix :::, and an Instrumenta-

~ tien Ercipnent Sheet is presented in Appendix IV cf this Section.

.

1

-
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,

SECTICN III

NCRNAL LCAD CCNDITICNS TESTS*

1.0 REQUIRD'.ENTS

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

,,

O.e test cha=ber tecperature shall be reduced to ambient temperature
and subilized for a period of 24 hours. A seat leakage test shan
be perfor=ed using gaseous nitrogen at a differential test pressure
of 75 psid.

Upcn completion of the above, the same tests shall be repeated. Seat
leakage measurements shan be recorded and any measurable increase in
seat leakage shan be repcrted inunediately to the Fisher Test Engs.neer.

for evaluation.

'

j The test chamber shall be stabilized for 24 hours at 140*F. O.e test
i item shall be operated through five (5) complete streking cycles.

O.e test cha=ber shan be reduced to ambient camperature and stabilired
for a period of 24 hours. A sea leak test shall be perfor=ed using
water at a differential test pressure of 150 psid. O.e seat leakage
shan be collected and measured.

Upon ccepletion of the above, the same tests shall be repeated. Seat
leakage measurements shall be recorded and any measurable increase in
seat leakage shall be reper ed immediately to the Fisher Test Engineer
for evaluation.

O.e test chamber shan be stabilized for 24 hours at 170*F. O.e test
item shan be operated through two (2) ccmplete stroking cycles.

O.e test chamber shan be reduced to ambient tamparature and stabilized
for a period of 24 hours. A seat leak test shan be performed usmg
water at a differential test pressure of 150 paid. O.e seat leakage
shan be conected and measured.

Upon ecmpletion of the above, the same tests shall be repeated. Se at
leakage measurements shall be recorded and any measurable increase in
seat leakage shan be reported i= mediately to the Fisher Test Eng:.neer
for evaluation.

.m -ro.E.
wonen.He Fecenty
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)
2.0 PROCEDURES

,

The test item was placed in a temperature-controlled environmental
chamber. The test item was elec rically wired and plumbed to be
operational. .

The test chamhar temperature was increased to 120'r and stabilized
for 24 hours. The test item was operated through ten (10) completei

" closed" to "open" to " closed" cycles. The voltage to the solenoid
valve was 125 VDC. The pressure to the solenoid valve was 70 psig.
Gaseous nit ogen was used to actuate the test item.

The test chamber was returned to room ambient cenditions and stabilized
for 24 hours. A seat leakage test was performed using gasenus nitrogen
at 75 psid as the test media.

25e same series of tests was performed a second time at 120*F. A
second seat leakage test was perfermed at room ambient conditions using
gaseous nitrogen at 75 psid as the test media.4

'

The test chamber temperature was increased to 140*F and stabilized for
24 hours. The test item was operated through five (5) c:nplete " closed"
to "open" to " closed" cycles. Se voltage to the solenoid valve was
125 VDC. The pressure to the solenoid valve was 70 psig. Gaseous j

- nitrogen was used to actuate the test ites. I

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 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.

Se test chamber temperature was increased to 170*F and stabilized for
24 hours. Se test item was operated through two (2) complete " closed"
to "open" to " closed" cycles. The voltage to the solenoid valve was
125 VDC. The pressure to the solenoid valve was 70 psig. Gaseous
nitrogen was used to actuate the test itas.

Se test ckamhar 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 of tests was performed a second time at 170*F. A second
seat leakage test was, parformed at room ambient conditions using water at
150 paid as the test media.

1
i

I

,
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__

,

3.0 FISULTS

':he test item was subjected to the tests required by Paragraph 1.0.
The tests were perfor:ned as described in Paragraph 2.0.

I
dare was zero seat leakage past the valve disc after the required
temperature transients frca room ambient temperature to 120*F, from
roca ambient temperature to 140*F, and fr:m room ambient temperature
to 170*F. There were two transients performed at each required
temperature.

.

The test item complied with all test regairements without exception.
At the req.:est of the Fisher Technical Representative, the test item's
disc seat ("T"-ring) w s replaced with a new unit and adjusted to seal
at 150 psid across the disc.

Typical circular char. recordings showing test chamber temperatures
are presented in Appendix I. Photographs showing the test setup and
lea.k test equipeant are presented in Appendix II. Data obtained is
presented en a Data Sheet in Appendix I!!, and an Instr :=entation
Fgaipment Sheet is presented in Appendix I7 of this Section.f
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SECTICN IV

PCST-NORMAI. ICAD CONDIT!:N TLN. CTICHAI. ':ESTS

.

1.0 REQUIRDtENTS

Se requirements for these tests are described in Section II,.

Paragraph 1.0, of this report.

2.0 PROCEDURES

2.e procedures for these tests are described in Section II,
Paragraph 2.0, of this repor..

3.0 FISU:.TS

The test item was subjected to the tests required by Paragraph 1.0.

( ?.e tests were conducted as outlined in Paragraph 2.C. A rotary
potentiometer was attached to the actuator position indicator to
record the true stroking time of the test item. Previously, the
stroking time was :neasured from the signal to the solenoid until
the appropriate limit switch was actuated.'

-

S.e test item stroking times wre as folicw

Stroke Times
Voltace to Solencid Pressure to Scienoid Cicsed to Ocen Ceen to Clesed

90 VDC 70 psig 21.60 sec. 20.30 sec.

125 VDC 70 psig 21.60 sec. 20.05 sec.

140 VDC 70 psig 21.60 sec. 19.40 sec.

':hore was zero leakage past the disc at 75 ;sid for 15 minutes.

A typical oscillograph recording is presented in Appendix !. Data
obtained is presented on Cata Sheets in Appendix II, and an Instr.=enta-
tion Equipment Sheet is presented in Appendix III of this Section.

WYLE LASONATORIES
%
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Para. 2.0 Test Med. CN- Start Date l' '4)

Si,N Specimen Temp. A~b---

~~~
GSI
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'
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I
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Regulator Pressure / vo /J ' .'rs -i' .m s:
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p a e n t 3,.Q,I 0$ a d * 7 3 ? f* t 27 q?.< 1v.

! .

' Indicator light Function OY ot - o <-

untes-e em < m t e - e t ,* ?o v |2 C V /". V
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, Seat Leakage 3.60 psig
for 15 minutes

.
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e ' < 0'' b Date- i '- NSpecimen Failed Tested Oy,~~-''
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Tgst REPCRT No. 45088-1
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A.

SECTION V

AGING SLMUI.ATICH

,

1.0 REQCUEMENTS ,'
9

The test valve assembly shan be subjected to ten (10) alternate
cycles of temperat= e and humidity with concurrent streking of the
valve during the humidity cycle. The valve shall be stroked using
a pressure of 90 psig to the actuator.

Each temperature cycle shall be 2.85 days at 237.8'r (108.8'C) . Total
exposure at temperat=e shan be 28.5 days (10 cfcles) .

Each humidity cycle shall be 48 hours at 140*r (60'C) and 95 percent

humidity. Total exposure to humidity shall be 20 days (10 cycles) .

The test valve shall be actuated for 1,000 operating cycles which shall
be evenly divided between the ten humidity cycles. The voltage to the
electrical appurtenances for operating the valve shall be 125 T.4. When
not stroking, the valve shall remain in the closed position. The pressure

j

i
to the solenoid shal1~be 90 psig. Both the opening and closing streke
times, as measured frem the change in solancid energization to the limit
switch contact at the opposite end of travel, shan be ceasured and
recorded during the first full cycle stroking operation of each humidity
cycle.

"hroughout the aging simulation sequence, the special test fixt=e
spool-pieces shan remain in place en the valve. A bell flange shall
be attached to the inlet side of the valve test fixture and shall remain
in place throughout the aging simulation so that the inist side of the
valve can be pressurized when required. The outlet side of the valve
fixture shan remain open so as to fully expose the T-ring seal to the
test chamber environ =ent.

In order to previde a realistic evaluation of any seat leakage change
which might occur during the heat aging simulation, the inlet ten flange
shan be pressurized periodically and the seat leakage observed while the
valve is experiencing one of the high temperature (227.8*F) cycles. If

any leakage is cbserted during this inspection, a bell flange shall .he
instaned on the outlet side of the valve test fixture so that the
leakage can be collected and measured. This test shall be perfor=ed
at the end of the first, fourth, seventh, and last high ta=perature cycles.
(Reference Table 5, Page 39, Addendum I of this report.)

mm m To
Mumswue Pecdoty
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DASE NO. V-2

TEST REPORT NO. 45088-1

2.0 PROCEDURES

Se test item was placed in the environmental cha ber and made
*

operational. The special spool pieces were bolted in place and
remainad in place throughout this test. The "T"-ring was exposed
to the r% mhar environment. A blind flange was attached to the
inlet side of the test item for leak checking purposes. The pressure
to the actuator was 90 psig. The voltage to the solanoid was 125 VDC.

The chamber temperature was increased to 228'T and maintained fer a
period of 2.85 days (68.4 hours) . A leak cheex using gasecus nitrogen
at 75 psid for 5 minutes was performed t.: this temperature. The
chamber temperature was decreased to 140*F, 95 !O percent relative
humidity, and maintained for 2 days (40 hours) . During this period,
the valve was operated through one hundred (100) full strokes from
" closed" to "open" to " closed". The above sequence was repeated for
a total of ten (10) times. Leak checks were performed at high
temperature (228*F) cycles ene (1) , four (4), seven (7) , and ten (10) .
The valve was stroked a total of 1,000 ti=es from " closed" to "epen"
to " closed *, in ten equal segments of 100 strokes each at 140*F. Valve
stroke times were recorded and reasured on the first stroke cf each
equal sognent. When not stroking, the valve re uined in the cicsed
position.

,

t
l'

The total time at the high temperature was 28.5 days.

The total time at 140'F, 95 percent relative humidity was 20 days.

"'he leak checks at .228'T were perfor=ed as required.

The 1,000 full strokes were perfor:ned at 140*F, 95 M percent relative
h.= tid'.t.y in ten equal segments as required.

3.0 _ RESULTS .

'

The test item was, subjected to the tests required by Paragraph 1.0.
The tests were conducted as outlined in Paragraph 2.0 above. The test
item complied with all specified test requirements, although one (1)
anomaly was noted (reference Notice of Anm.aly No.1, Appendix I, this
section) . This anomaly is described below.

Notice of Ancealy No. la A facility power outage lasting for approxi-
mately 30 minutes caused the thermal aging chamber temperature to be
out-of-tolerance. The lowest temperature recorded was 210'F. The
test was in the second high temperature cycle.

The test item showed no evidence of seat leakage at 75 psid for 5 =inutes -

in each of the required four (4) leak checks at the high temperature (228'' .

.

Muniseene Penmey

.-
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3.0 Rest 13 (Ccatinued)

2.e test item was successfully stroked through the 1,000 full strcke
cycles as required. Che hundred (100) strokes were performed during

'

sach humidity (140*F, 95 + p) cycla.

The test itam's st:cke times are shown below:
'

Closed to Coen Ocen to Closed

Cycle el 12.38 see 19.55 sec
cycle 4101 13.15 see 19.00 see

ofele $201 13.44 see 18.23 see
cycle $301 12.63 see 16.50 sec

ofcle *401 12.35 see 19.19 see
Ofele 4501 12.25 sec 20.63 see
Cycle 9601 12.13 see 17.25 see
Cycle 8701 12.13 see 17.88 see

ofcle 9801 12.15 see 17.40 see
\, Cycle #901 12.13 sec 21.44 see

Notice of Anomaly No.1 is presented la Appenclx 2. ?fpical circular
charts shewing the test chamber environments are presented in Appendix
:*. Cecillograph recordings shewing the test item strcke times are
presented in Appendix : . Photographs showing the test setup and
leak check equipment are presented in Appendix IV. Oata Sheets sheving
the leakage data obtained are presented in Appendix 7, and Instr.:=enta-
t on Equi;mant Sheets are presented in Appendix V*.
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NOTICE OF ANOMALY .

450881
NOTICE NO. _ P. O. NUMSER: WYLE JOB NO.

CONTRACT NUMBER: ,

5/9/80
CATEGORY: O $PECIMEN O PROCEDURE C TEST EQUIPMENT DATE:

Fisher Controls Bill Haslett
TO- ATTN:

*I
PART NAMEt 2S" nuet. siv valse PART NO.

Aging simulation 1. D. NO.
~~

TEST-

SPECIFICATION:FQP-19. Rev. E PARA.NO. 40

IIII "**I'** 5/9/80
NOTIFICATION MADE TO: DATE:

E. Campbe1I VIA: Tele doneNOTIFICATION MADE BY:
|

REQUIREMENTS:
,

khe test valve assembly will be subjected to 10 alternate cycles of temperature
and humidity with concu'.-rent stroking of the valve during each humidity cycle.

Each ter perature cycle wl!! be 2.85 cays ar. 227.8*F (108.8*C).
.

'
~

DESCRIPTION OF ANOMALY:
!

A facility power outage lasting for 230 .eInutes caused the thermal aging chamber;

:: be out of the required test temperature. The lowest temperature recorded was ,

*10*F. The test was in the second high tersperature cycle.
'

.

.

.

.

DISPOSITION - COMMENTS - RECOMMENDATlONS:

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, ,

I cisTaeeUTloN: QI
on,ase Dem. TEST WITNESS ENGINEER

' QUALITY CONTROL N-

2 c.
*

REPRESENTING PROJECT M ANAGER~
.

/
t cooy: osersion ownsier

wvLs LamonATontes- scanviric senvices Amo sysTenas onour - HuwTsvtLLs. ALAaaana asses 7 4411
8ctu lose

. . . . . . ..

6

,,.m.- - - - , . - - ..--t--mm-m- , - . . - . .
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TEST MEPORT NO. 45088-1

SEC:'ICN VI

PCST-AGING SIMUI.ATICN FUNCTICNAI. TESTS

1.0 RzQUIREMENTS

At the conclusion of the entire aging simulation sequence, the
valve assembly shall be stabilized at ambient temperature and
functional tests performed. The seat leakage test at this point
shall be performed for infor=ati n only because of the unrealisti:
nature of the compression set which is expected to occur dur:.ng the
high temperature phase of the aging simulation.

Following the functional tests described above, the T-ring seal
shall be readjusted fer a shut-off pressure differential of 75 ;sid.

Follcwing readjust =ent of the T-ring seal, functional tests shall
be perfor=ed.

2.0 PRCCEDURES

( ?.e procedures for these tests are described in Section ::, Paragraph
2.0, cf this repcrt.

t

3.0 PESUI.TS

The test ites was sub3ected to the tests required by Paragraph 1.0.
The tests were conducted as outlined in Paragraph 2.0 above. ~here
was one (1) Notice of Ancmaly written and described belcw.

Af ter the O.er=al/ Cycle Aging Test was ecmpleted, the following
anomalies were observed:

The flexible cerhalt fr:m the junction box to the contr *.
box was split or cracked in 3 places.
A quantit/ of ichricant (* 1 pint) had leaked fr:m the
Sectis Actuat.or.

The Type EA180 (closed position) Namco I.imit Switch had
the nor=al open set of contacts sticking and intermittent.
The electrical measurements required by Paragraph 2.0,
TCP-19 Pav. F, were not perfor=ed prior to adjusting the

*T ring per the Customer's request. Cnly streking ti=e and2

leak checks were ;erformed. O.e seat leakage was 4102 cu/in./'
min.cf gaseous nitrogen at 10 psig differential across the fisc.

(
. . . . .. .

,

. . . . . . . .

..

I

WYLE LASCRATORIES
in cew.sw amuey
iu

I

_-_- -- -_ - - - _ -



PaGE NO. VI-3
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3.0 FISUI.TS (Continued)

After adjusting the T-ring, there was :ero leakage across the disc

| at 75 psid for 15 :ninutes, and the test item complied with all
specified test requirements.

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

I

!

Stroke Times
Voltage to Solenoid Pressure to Solenoid Closed to open Open to Closed

90 VDC 72 psig 24.00 sec. 18.53 sec.

125 VDC 73 psig 23.95 sec. 18.55 sec.

140 VDC 72 psig 23.50 sec. 18.13 sec.

Notice of Ancraly No. 2 is presented in Appendix I. Typical oscillograph
recordings are presented in Appendix II. Photographs showing the cracks
in the flexible conduit, and the lubricant leak are presented in Appendix
:::. Data Sheets showing data obtained are presented in Appendix IV, and
an Instru:nentation Equi; cent Sheet is presented in Appendix V of this
Se ction. *
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TEST RE*0stT NO. 45088-1

NOTICE OF ANOMALY

NOTICE NO. 2 P. O. NUMB ER: H-2I7770 WY1.E JO8 NO, b5000

CONTR ACT NUMBER: N /A

CATEGORY: D SPECtMEN 3 PROCEDURE C TEST EQUIPVENT DATE; June 26. fe80

TO: 'Isha' CoStreft ATTN: Orfin C inkefus. 3111 wasleet
20" Butterf ly '.'a lve wi th a

PART NAME:_ Type T-4208-$R-2-12 BettIs PART NO. 7 von *W

TEST: Ther*al/CveleAcInc Actuator I. D. NO. -

PAR A. NO. 4.0 and 4.6SPECIFICATION: risher-rop-to a y. rn

NOTIFICATION MADE TO: 83Il Haslett DATE: June 26, 1980

NOTIFICATION MADE BY: Earl Car-obell VIA: Vertal

REQUIREMENTS:
Each temperature cycle will be 2.85 days at 227.80F (108.80C). Total exposure
at temperature will be 28.5 days (10 cycles).

5Each humidity cycle will be 48 hours at 1400F (600C) and 95+0 per cent humidity.-

Total exposure to humidity will be 20 days (10 cycles). The test valve will be
actuated for 1,000 operating cycles which will be evenly divided between the
ten humidity cycles.

DESCRIPTION OF ANOMALY:
Af ter the Thermal / Cycle Aging Test was completed, the following anomalies were observed:

1) The flexible conduit from the junction box to the control box was split
or cracked in 3 places.

2) A quantity of tubricant (sp i pint) had leaked from the Bettis Actuator.
3) The Type EA180 (closed position) Namco 1.imit Switch has the normal open

set of contacts sticking and intermittent.
4) The electrical measurements re' quired by P.G. 2.0, FCP-19 Rev. F were

not performed per the customer's request. Only stroking time and leak

checks were performed. The seal leakage was 4102 cu/In/ min of GN2 *t
10 PSIG differential.

DISPOSITION - COMMENTS - RECOMMENDATIONS:
Make "T" Ring (Saal) adjustment and perform functional tests and leak check
tests per the customer's request.

~

., o TEST WITNESS ENGINEER
s cos.es- cmemer ,(/

2 coo.es Q. c. QUALITY CONTROL ~ -

##

k - }REPRESENTING PROJECT MANAGE"~
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Part No. 'v"* '7"O Amc. Temc. 82 8 Jcc No. Mfo a 5
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Regulator Pressure i
s e... /WO /f/ / We /// / ye #1*/ I

Cutlet: 72 N/ 72 ff/ 12 ff/
[ Time duration of | \b-....t- evei.. f..ri
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Custome, Fisher Controls
20" Butterfly Valve WYLE t.A BO A ATORIESSpecimen

Part No. Type 9200 Amb. Temp. 82 */ Job No. Leone
Spec. FQP-19, Rev. E Photo #el Report No. **

Para. 2.0 Test Med. 6 4) * Start Date d Z&*#a
StN Specimen Temp. AM A .~~~

***
C,51

Test Title brf tau &| A/Ed

I
o Solenoid Resistance 3

fTerminal 2 to 3 In the box 84// A- *

o Contact Resistance. Switch No. 2

Wire 1 & 2. Centact A& B (Switch closed) 063 ~ rb @ /m.-

. ra- m . 9.ete m- . Gi+rh Na 7

Vire 3 & 4. Contact G & H (Switch closed) 3*,3 ru-

o Solenoid Resistance to Ground /po Aprc, a 5'co voc

o Contact Resistance. Switch No. 2

Vf . I t ? Emmene* AE R Ibitch esen) /* 3 # /d M.n @ S'oe VD c--

o Contact Resistance. Switch No. 2

Wire 3 & 4. Contact G & H (Switch open) /. 94 /o f Av.cs e goo /c c-

Ar-blent Temosrature: 8 7, *,#

Relative Humidity: 447,

Lishts on Box: d. R .
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~ -"~
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SECTICN VII
-

NUCLEAR RADIATICN EXPOSURE

1.0 REQUIREMENTS

The radiation exposures for norr.a1 operation and a Design Basis
Event (CBE) shall be combined into a single exposure. The test
valve assembly shall he uniformly exposed to a soureg of Cobalt-60
for a period that will yield an exposure of 1.0 x 10' Rads
equivalent air dose.

The radiation dose rate shall be low enough to limit the temperature
rise of the valve to 20*C. In no event shall the radiation dose rate
exceed 1.0 Megarad per hour.

2.0 PROCIOURES

T..e test item was transported to Isomedix, Inc. , Parsippany, New Jersey,
and exposed to a source of Cobalt-60 for a time that yielded a total
integrated dose of 1.0 x 107 Rads of gansna radiation (air-equivalent) .

(*

The dose rate was 0.11 Megarad/ hour and the total exposure ti=e was
99 hours, yielding a total dose of 10.8 Nagarads ga:na radiation.
2.e test item was rotated 180' halfway through the test to allow a

8 uniform dose of radiation.

3.0 RESUL*S
I

The test item was subjected to the test required by Paragraph 1.0.
The test was conducted as described in Paragraph 2.C above. O.are
was no visual evidence of damage or degradation due so the exposure
to the gamma radiation. A Letter of Car:1ficaticn, a.M sketches
showing the test setup are presented in Appendix I of this secticn.

l
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July 22, 1980

Mr. Earl Ca=pbell
Wyle Labs
7800 Governors ane West
Huntsville, Alabama 35807

Dear Mr. Ca=pbell:

This will su==arize para =eters pertinent to the irradiation of one
(1) 20" Butterfly 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 .11 =egarads per hour. The calculated dose based
on dosimetry is 11 =egarads. Incorporating the t3% accuracy
of the dorti=etry system, therefore, the reported minimum dose is i

10 magarads. Halfway through the exposure, the specimen was /
rotated ISO degrees to give a more uniform dose distribution. s

-

Dosimetry was performed using Harwell Red 4034 Perspex dosimeters
utilizing a Bausch and Lo=b 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 request.

Irradiation was conducted in air at ambient temperature and pressure.
Radiant heat from the source heated the samples somewhat, but the
temperature did not exceed 85 degrees F, as indicated by previous
measurements on an oil solution in the same relative position.

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

Sincerely yours,
ISOMEDIX, INC.

Ag -

David P. Constantine
Production Manager

DPCepv
cc: George Dietz

loomedix inc. * 25 Eastmans Road, Parsippany, New Jersey 07C54 * (201) 887-2666

*
-
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MINIMUM REQUIREMENTS FOR RADIATION TESTING |

A. Irradiation Performance

1. Butterfly Valve
. Start Date 7-4-80 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

B. Nomenclature:
.

1. Wyle Purchase Order Number: 4-4613-S

2. Test Specimen description
a. Manufacturer: Fisher

, b. Specimen name(s): 20" Butterfly Valve

' C. Irradiation Source:

1. Type of source: Encapsulated source

2. Isotoper 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. 1.1 Mci.

D. Dosimetry Used:

1. Type: Red Perspex

2. Manufacturer and model number: Harwell 4034 J

3. Accuracy 2%

4. Calibration traceability to NBS: Yes. Latest calibration date -
*

June 6, 1980
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DISTA::CES: Source guard to midpoind of test item: //o in.
,

Source guard to closest point of test item: /dt. in.

Source guard to farthest point of test item: /?f/ in.

Number of times that test item was rotated for improved uniformity

or cose: M6
(Calculated)

,

Distance Exposure Measured Average
COSIMETRY RI;SULTS Dosimoter To Guard Tine Cosc Docc Rato Total
Type: No. (in) (hours) (Mrd) (Mrd/hr) Mrd

g Harwell Red A 99 A, // /(). 9
B

C AECL'Perspex C
D

'
.

'

PREPARED BY: / c2 /~~ .
M DATE 7 .2/-7c7

-
<
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*
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_

SECTICN VIII

POST-RADIATICN FUNCTIONAI. *ESTS

1.0 REQUIREMDTS
e

me requirements for these tests are outlined in Section :, Paragraph
1.0, of this report.

I
2.0 PRCCIOURES

I
The procedures for these tests are described in Sectier. II, Paragraph
2.0, of this report.

I

I 3.0 RESUI.TS

O.e test itas was subjected to the tests required by Paragraph 1.C.
The tests were cenducted as described in Paragraph 2.0 above.

I{~
The test ites ec= plied with all specified test requirements although
one anc=aly was noted (reference Notice of Anomaly No. 3, Appendix I,
of this Section), and is described below.

g The 1/4" cepper tube, connectdr.g the solenoid valve and versa valve,
was bent during shipment. There was gaseous nitregen leakage past
the pisten of the pneumatic actuator (Bettis P/N T4203-SR2-12) at a
rate of 314.3 cc/sec.

.

I O.e leakage past the actuator piston stepped after the valve was
cperated several times.

"he test item's s rcke ti=es are shown below:

Stroke Times
voltace to Solenoid Pressure to Solenoid CIosed to Coen Cten to 01csed

90 VDC 72 psi 25.20 sec 18.75 sec

125 VDC 72 psi 24.00 sec 18.68 see

140 VDC 72 psi 23.75 sec 18.55 see

There was zero leakage past the valve disc at 75 ;sid for 15 =inutes.

WYLE LABORATOmlES
mune n. pecany

i
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3.0 RES*OTS (Continued)

Notice of Anomaly No. 3 is presented in Appendix !. A typical
oscillograph recording show1.ng valve stroke time is presented in
Appendix II. Photogrpahs showing the bent 1/4" copper tube on

, the versa valve and the test setup are presented in Appendix III.
'

Cata sheets showing the data obtained are presented in Appendix IV,
and an Instrzsentation E@tdpment Sheet is presented in Appendix V of
this Section.

.
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NOTICE OF ANOM ALY

H-217770 WYLE JOB NO.NOTICE NO. 3 P. O. NUMB E R :

N/A
CONTR AC* NUMBER:

CATEGORY: U SPECIMEN O PROCEDURE O TEST EOUIPMENT DATE: A'v ?a_ teon

TO. Fisher CentreIs ATTN: ^-''- d'-k"'" * '''' "'''***

***' 'Y *I"* *'
PART N AMER PART NO.

Post-Radiation Functional Test 1. D. NO.
~ " ~ " ~ ~ "

TEST-

PARA.NO.3'** "'' ***c.pfCIFICATION:
7-24-80Bili Haslett DATE:NOTIFICATION MADE TO:

NOTIFICATION MADE BY: ar! Ca-eeell VIA: Veetal-

REOUIREMENTS:

Following the radiation exocsure, functional tests shall be perfo*med per
Section 2.0. The seat leakage test at tnis point will be performed for
information only.

.

DESCRIPTION OF ANOMAL.Y:

The 1/k" to00er tuDe, connecting the solenoid valve and Versa valve. was ber.t j
during sniement. There was GN leakage past the piston of the oneumatic actu- /

ator (Bettis P/N T420B-SR2-12)2at a rate of 314 3 cc/sec.

.

DISPOSITION - COMMENTS - RECOMMENDATIONS:

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

gi [o:STResurioN:
ore, c Deet. TEST WITNESS ENGINEER

#%
b. QUALITY CONTROL'"*

2

N/b ')f REPRESENT!NG PROJECT M AN AGER
~

(/ }
8T

ic co o., ,

WYLE LASoRATOR!ES - SCIENT1Ptc SERVicSB AMO SYST9W ORoWP - HUNTSVILLE. ALASAaAA 20S4374411
# oane lone

.

**
r,,- ,,
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APPE:: DIX II

TIPICAL CSCII.LOGRAPH RECORDING
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DATA SHEET
)

Cus:cmer 'iihe" Controit Commanv
WYLE LABCR ATCRIES

"" *"**-*'iv V-tu,
See:imen

Fart No. Twa* 8"o Amb. Temp. 9/0 C Joe No, 4_- s i . m

S pec.F' < '* - Sa-"maa * - fop-19 Photo YE9 Report No. ~

Para. 2.0 Test Med. "N- Start Cate MTb
Specimen Temp.1 - A mt-

S /,N
--*

---
csi

EASEL'NE rustTicyAt 73 4 Q; , a k ,,
Tegt Title

.;

I 90 voc 125 VDc ILO VDC

-Tves of Oas GN. CN_ *N_ !

fressure of Gas to
- *,

<pg g ;2 Oc G.-e s .nss

i ,-i... -
g g pg3 i41 OgTG iRegulator Pressure

! Outlett "? 9sIG *1-P4TG 9174 M
> Time duration of |

v-1.- fe.rie-.-n.i - a

Closed t6 Cpen: 7.5. 24 MG- TA.co W. T.3. 4 sc.c
W A,flosed- t C 'c *n i t ce s er . tt s C 4ee.

Indicator Licht Function a . ic e . t' e. .

t-1.--t4 4euAt 124 oJ t idoVAc~5. .. -- '

Noitage to Limit
of.-* gg ege ,4a e .l e

Seat Lea < age t.i0 ,..,
'f e r ig .in_..., 75 P*t O ECM L4M uC @ 74~~EST6

.

!

.
.

a

M 9' - Cate: 7 U ICSee : men Failec Testec By

Sce:: men Passed witness Date: . |
~"

NOA Wntten Sheet No. / of 1

Acorovec S d Ae
- ,-

W H- 614 A

m-
_



9G10- AXGAC03-G068- 9 130
. o

.

Page No. VIII-13 Repor*. No. 45088-1

DATA SHEET- -

Fisher Controls e
Customer

W Yl.E LA BO R ATO RIES20" Butterfly Valve .

Spa mn

Part No. Type 9200 Amb. Temp. 9 f * t: Job No. L Co 8 R - e

spec, FQP-19, Rev. E Photo YM Report No. "

2.0Para. Test Med. Start Date 'I "lT Ed~

SlN Specimen Temp. 7- A 'a"*

~~

G.Sl

est Title N' 7 * ~ k m- Leka \
*

i
o Solenoid Resistance 9 2 2. A i

Terminal 2 to 3 in the box| -

o Contact Resistance, Switch No. 2 gg m.,gg., A Qgg
Vire 1 s 2. ceneact A &B (Switch closed)-

e e- . .. s .;....r. or .+ wn ? 1C. 6 m \\ , Am< @lWh_
Vire 3 & 4, Contact G & H (Switch closed)-

o Solenoid Resistance to Ground d. c, ( x t e 4 M mus M Mec o ce_

( o Contact Resistance. Switch No. 2 \.7_.x,uG M, A m. d 4 c o t/ O C,

ur-. 1 e1 emn.nr. A en (swiees es.3)-

o Contact Resistance, Switch No. 2 1.-|gx,ic6 M, h . @ geevoc,

Vire 3 & 4, Contact G & H (Switch open)-

Ambient Te.moerature: R/ o p-

Relative Humidity: 72 %

Lights on Box: d. E.,

&
,

|

#Specimen Failed Tested By <r--L _ T a Cate: Mk,

( Specimen Passed Witness Date:
- -

NC A wntten Sheet No. 2- of 2"

Approved ,k b.0 4C-M M3
iW H-614 A

_
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F sGE NO. IX-1 ,

k/
TEST AEPCAT NC. 43Cgg.11

SECTION IX4

i

S EIS.V.:0 SI.WLAT*0N

1.0 TEST REQUIPOL"T:'S

Se Seismic Test Progrs= shall be perfor=ed in acccrdance with ce
Fisher Centrols Seiscu.c Qualification Plan FQP-23, Revisien 9 (see

~
Addendum ::, Section XV of 21s Test Report), and the specific
instructions as g:.ven by the Fisher Centrols Technical Papresentative
(see Appendix 7 of this Section) .,

1.1 Speci=en Metr. ting

I

The specimen shall be attached to a 'fyle-fabricated =cunting fixture
, . and the fixture, in turn, shall be placed on the *.fyle Multiaxis Seis=ic

Si=ulater Table such that the base of the test fixture shall be flush
with the top of the test table. te specimen shall be criented
initially such that its longitudinal axis shall be colinear with the
lengitudinal axis of the table. For the second orientation of tests,

- 2e specimen shall be rotated 90 degrees in the horizontal plane.
) 1.2 Resenance Search

A 1cw-level (apprcxi=ately 0.2 ; hericentally and vertically) biaxial
I sine sweep in each test criantatica shall be performed to establish

=ajcr resonances. The tas:s shall be perfer:ed ever the frequency
range of 1 Hz to 40 H: at a sweep rate of one-third ccrave per minute.
The test shall be performed with ce hericental and ver.ical inputs
in-phase (0*) and repeated with the inputs cut-of-pnase (13C'! . A
resonance is defined as a response in line with the input and with an
orfer of =agnitude three (3) times the input. Se tests shall be per-
fermed with ce valve in the closed pesi icn with a 75 psig internal
air pressure.

1.3 Sine Seat Tests

g 1.3.1 Non-crerating Tests-

The specimen shall be subjected c biaxial sine beat tests in eacn
test orientation at the frequencies and input levels shcun in Table IX-:

( (wicin the limita:icns of the test table) . Each sine hea: :es: sha l'.
j ) censist cf ten (10) escilla:1cns per beat, five beats per tes frequency,

with a wo-second pause between tea:s. ne tosts shall be perfer:ed wi-h
| the valve in the closed positien with a 75 psig internal a:.: pressure.

Oe tests shall he perfer:ed with the hericenta' and ertical :.nputs n-,

. Phase (0*) and repeated wi n ce inputs cut-of-phase (130 *) .
,

t WYLE LASCAATORIES
p ums..no reca.ev

.

#s .- ,,y--rT * T ' "9 * ** * - " - '" " " ~ ' " - - ' ' ' " ' " " " " - ' ""r "Gt' " W ' ^ ' ' ' *
-



#4
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TEST 2i?CRI NC. 43053-1

,

1.0 UST REQU~REENTS (Continued).

1.3 Sine Seat Tests (C ntinued)

1.3.1 N:n-0;eratine Tests (Continued)
,

Af ter testing at 5 Hz, 15 'Ez, 25 Hz, and 33 Hz in ea:h phase in each
crienta-ion, the fasteners en the specimen shall be checked for tight-
ness. Leese fasteners on the specimen shall be tightened and their
locations de :=ented. Prior to each fastener tightness inspe :icn,
the specimen shall be :y: led fr:m :lesed to open and back :: :lesed to
verify tha: the specimen is still operational.

1.3.2 0;eratin: Tests

-

In additi:n to the sine beat tests described in Paragraph 1.3.1,
the speci=en shall be subje :ed o operating tests in each test
orientation. Each test shall ::nsist of :y: ling the specimen from
elesed to open and back to 02: sed dhile simultaneously exciting the
spe:i=en with five (5) biaxialjsine beats. The test duration shall
be the time required for the specimen to cycle from closed to epen to
closed. The cycling cf the speci=en shall be performed with a 75 psig
internal air .:ressure. ~he timing of the five (5) sine beats s'..all be
spaced over the eyeling duration such that at least one (1) sine beat
is applied during each pertien of the cycle. )N
The o.:erating tests shall be perfor=ed at the following frequencies

~

a) Majer resonant frequencies

b) Frequency of maximum speci=en response (=easured at
the actuator center of gravity)

c) Frequency where malfunctions er deviatiens o::urred
during the resonance search tests.

1.4 Speci=en A :eleration Reseense

Fifteen- (15) unidirectional pie o-electric accelerometers shall be
located on the specimen. The placement of the acceler==sters shall
be at the discretion of the Fisher Controls Technical Representative.
Oscillograph recorders shall provide a record of each accelerometer
respense. Tabulated data of the speci=en response accelerometers
fr:m the sine beat tests shall be included in the test repo.~..

.

,
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PAGE NO. !X-3.

(
TEST REPORT NO. 45089-1

1.C T12T PEQUIREME:iTS (Continued)

1.5 Streking Time Tests

Streking time tests shall be performed prior to and after the seismic
testing. The tests shall involve streking the valve from closed to
open to closed using the pushbutt:n centrol bcx pr=vided with de
specimen by Fisher Ocntrols. The tests shall be perfor.ad with an
internal air pressure of 75 psig in the test fixture. Streking ::se
and valve pcsition versus time shall be recorded.

6
1.6 Pressure Inteeritr Tests

a Pressure integrity tests shall be performed prior to and after the
seismic testing. The tests shall be performed for a three-minute

, period with the speci=en in the open position and an approxi= ate
internal air pressure of 75 psig.

1.7 _ Sea *aakace Tests.

Seat leakage tests shall be performed prior to and after the seissi:
g( testing. *he seat leakage tests shall be perfer=ed for a ene-m:.nute

peried with appr xi=ately 75 psi air press =e differential across
the valve.

'
l.3 Pneuma:i Surelf

caseous nitr: gen (GN ) at pressures of 140 psig and 75 psig shall be2
provided by Wyle during the test progra=. The 140 psig pressure shall
be supplied to the 95H regulator for the Operatien of the specimen.
The 75 psig pressure shall be cennected to the test fixture to perf::=
leak tests and to si=ulate in-service leads.

1.9 Electrical Pcwer

Electrical pcwer cf 125 VOC f=r operation of the spe:isen shall be
furnished by Wyle during the test program.

I
1.10 Electrical Menit:ri c

Two (2) electrical monitoring channels shall be prtvided during the
test progra=. One (1) channel shall =cniter the supply voltage (125

| V::C) to the solenoid valve and the c:her channel shall =cnit:r a
'

potentic=eter so that the valve motion can be =easured.,

~he streking ti=es of the valve shall be recorded.

I( Scth =enitoring :hannels shall be recorded on an esc 111: graph ree:rder.
Any deviati=ns shall be recerfed and the Fisher Occ:rols Techni:21
Kapresentative netified.

I

I
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Pa3E NO. IX-4
s

TEST RE* ORT NO. 45096-1

1.0 TEST REQUIREMENTS (Continued)

1.11 Pressure Monitorinc

"'hree (3) pressure transducers shall be provided during the test
program o monitor the pressures at the following locations:

1) Inlet pressure to the 95H regulator

2) Outlet pressure of de 95H regulator

3) Operating pressure into the actuator cylinder.

The output signals of _the pressure transducers shall be recorded on
an oscillograph recordar.

A pressure iage shall be used to meniter the 75 psig pressure in the
test fixture. s -

-

J

2.0 TIST PROCI3t*RES

;The Seismic Test Program was perferned :.n accordance with the Fisher g
Controls Seis=ic Qualification Plan FQP-23, Revision 9 (See Addendum };
II, Section XV of this Test Repert), and the specific instructions
of the Fisher Controls Technical Representative as given both verbally -

~

and as documented'in Appendix IV cf this Section.

2.1 Specimen Mountin; Procedures

'"e.e specimen was attached to a Wyle-fahricated mounting fixture and
the fixture, in turn, was"placed on the Wyle Multiaxis Seismic Simulator
Table such that the base of the test fixture was flush with the top of
the test table. The specimen was criented initially fer testing in thei

; longitudinal / vertical orientation, as shown in Photograph IX-1 (lengitudinal
is in line with flow through the spacinen). Fer the second crientation
od tests, the specimen was rotated 90 degrees in the her!.: ental plane
to the lateral / vertical eT*.entation. ,

r

!

| 2.2 Resonance Search P'C.' y'u.~r .a.s- -

The specimen was p nM >s to low-level (app cx:.=ately 0.2 g
horizontally and vertically) biaxial sine sweeps in each test
crientation. The tests were performed over the frequency range

f
of 1 Hz to 40 Es with a sweep rate of one-third octave per minute.
7ne tests were performed with the herisontal and ver.ical inputs'

( in-phase (O') and repeated'wis. the inputs out-of-phase (180'). <

The tests were,peric med.with the valve in the cicsed pcsitica with

! a 75 psig internal air pressure. 1

|
|
,
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Pa0E No. IX-5

l TEST REPCRT NC. 45088-1

2.0 TEST PROCE URES (Continued)

2.2 Rescnance Search Procedures (Continued)

The test program was performed in two (2) test series at the request,
of the Fisher Controls Techntcal Representative. The resonance search
tests were performed in the icngitudinal/ vertical orientation during
Test Series I and in the lateral / vertical orientation during Test
Series II.

p
.

2.3 Sine Beat Test P recedure s
I

2.3.1 Ncn-Coeratine Test Procedures

i
The speci=en was subjected to biaxial sine beat tests in each test
orientatien at the frequencies and input levels shown in Table IX-I (within

I the limitati ns of the test table) . Each sine beat test consisted of
ten (10) esci11ations per heat, five beats per test frequency, with a
two-secend pause between heats. The tests were performed with the
valve in the closed position with a 75 psig internal air pressure.
The tests were perferred with the horizen al and vertical inputs in-

( phase (O') and repeated with the tnputs cut-of-phase (150 ') .

At the directi n of the Fisher C ntrols Technical Representative, two
(2) additional non-operating tests (Runs 65 and 86) were performed in

i the icngitudinal/ver-ical crientation at a test frequency of 19 E:
cut-o f-p ha se . The input level for these two tests was adjusted above
the required input (for Test Sertes II) to expose the appurtenances ::
the desired accelerations determined by the Fisher Centrols Technt:a1

g Representative.

After testing at 5 Hz, 15 Hz, 25 Ez and 33 H: in each phase in each
orientation, the fasteners en the specimen were checked f:r tight..ess.
Pri== to each fastener tightness inspectien, the specimen was cycled
from closed to open and back te closed to verify that the spect=en was
still operational.

2.3.2 Creratin: Test Procedtres

In addition to the sine beat tests described in Paragraph 2.3.1, the
i specimen was subjected to operating tests in each test orientation.

Each test censisted of cycling the speciren fres elesed to open and |

back to :losed while st=ultanecusly exctting tne spect=en with five
(5) biaxial sine beats. The test durati:n was the ti=e required for
the speci=en to cycle fr:m closed to open to closed. The cy itng cf
the speci=en was perfor=ed witn a 75 psig internal air pressure. The
t4"dr.g of the five sine beats was spaced ever the eyeling durati:n asp( fell ws:

I
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DAGE NO. IX-5 A

TEST AEPORT NO. 45088-1

2.0 "TST PROCCURES (Centinued)

2.3.2 0:eratin- Test P ocedures (Continued)

1) The firs two (2) sine beats were applied (2 seconds apart)
during the stroking cycle from closed to cpen.

2) he third sine beat was applied after the speci=en had reached
the fully-open position.

3) The last two (2) sine beats were applied (2 se: nds apart)
during the s reking cycle f:cs open to closed.

All Operating tests after Test Run 78 were performed using the above
timing sequence. During Test Run 78, all five (5) beats were applied
dur:.n; the closed to open pertien cf the stroking cycle. Test Run 79
was a repeat cf Test Run 72 except the above ti=ing sequence was used.

O.e operating tests were perfor ed at the frequencies of =ax1=.:=
spe:1:en response determined during the test:.ng described in Paragraph
2.3.1 and at the res:nant frequencies (below 33 Hz) date:=ined during
the resonance search testing described in Paragraph 2.2. :;o malfunctions

or deviaticas occurred during the resonance search tests.

In the longitudinal / vertical criantatien, the operating tests were /\
perfer=ed at the follown.g test frequencies (as directed by the Fishar
Cent:bls Technical Represen.ative) : 31.5 Hz, 19 Hz and 15.5 H:, cut-
cf-phase 31.5 H:, 22.5 H: and 15.5 Hz, in-phase.

n the lateral / vertical orien_ation, the operating tests were
perfor=ed at the following test frequencies (as directed by the Fisher
Controls Technical Representative): 33 Hz, 30 H:, 17.5 H: and 19 H:,
out-of-phase; 30 Hz, 31 Hz and 33 H:, in-phase.

2.4 5:ecimen Aereleration Reseense Procedures

Fifteen (15) unidirectional pie o-electric accelerereters were located
on the specimen as shown in Photographs IX-2 through IX-5. he place-
ment of the accelerometers was at the discretion cf the Fisher Centrols
Technical Representative. Oscillograph recceders provided a ree::d of
each accelerometer response for all test runs. TM tape ree rders pro-
vided a record of each accelerometer response for selected test runs.
O.e horizontal and vertical cent:01 ac:elerometers were located on the
neck flange of the fixture as shown in Photograph IX-3.

.
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PAGE NO. *X-6 A

TEST RE* ORT NO. 45088-1

2.0 "T30 PROCIOURIS (Continued)

2.5 Strokine Time Test Precedures

3.roking time tests were performed pric: to and after the seis=ic
tests. The tests involved stroking the valve frem closed to open
and back to closed with an internal air pressure of 75 psig. 5::cking

time and valve position versus time were recorded. De specimen was
operated using a pushbutton centrol box provided by Fisher Centrols as
. ar: cf the test specimen.

A: the re:;uest of the Fisher Controls Technical Representative, an
- additional stroking time test was performed prior to re ating the

speciran from the longitudinal / vertical orientation to the lateral /
vertical orientation.

2.6 Pressure Intecrity Test Precedures

Pressure integrity tests were perfomed prior to and after the seismic
testing. "he tests were perf:=ed for a three-minute period with the
specime. in the open positica and an appr:ximate internal air pressure
of 75 psig. The packing seal and retaining ring were cbserved for
leakage. A soap solution was used to detect leakage.

' At the request of the Fisher Controls Technical Representative, an
additional pressure integrity test was performed prior to rotating the -

specimen from the longitudinal / vertical orientation to the lateral /
vertical orientation.

-2.7 seat *.eakace Test Procedures

. Se a leakage tests were performed pric: to and after the seis=ic tests.
'"he sea: leakage tests were performed for a one-minute period with
approxi=ately 75 pqig air pressure differential across the valve.

At the request of the Fisher Centrols Technical Representative, an'

addi.icnal seat leakage test was performed prier to rotating the specimen
from the lengitudinal/ vertical orientation to the lateral / vertical

' orientation.
,

2.8 Pneumatics Procedures

Gaseous nitrogen (GN ) at pressures of 143 psig and 75 psig was pro-2
vided by Wyle during the test program. The 143 psig pressure was
supplied to the 95H regulator for the operation of the specimen.
The 75 psig pressure was connected to the test fixture to perform
leak tests and to simulate in-service loads.

,
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PAGE NO. IX-7

( TEST RE*CRT NC. 45C88-1

2.0 TEST PRCCIOUPIS (0:ntinued)

2.3 Electrical Powering P-Ocedures

Standard electrical power of 125 VOC for operation of the specimen
was furnished by Wyle during the test progrs=..

2.10 Electrical Monitorine Precedures

Two (2) electrical =enit ring channels were provided during the tes:,

program. Cne channel menit: red the supply voltage (125 VOC) to the
sciencid valve. The other cha..nel =enitored a ;otenticce er so that,

the valve motion could be =easured.
.

e The str: king ti=es cf the valve were recorded.
.

. 3cch meni:cring channels were re:Orded en an oscillegraph rec =rder.

2.11 Pressure Menit: ring Precedures

Three (3) pressurs transducers were provided during the test pr:gra=
to monitor the pressures at the follow ng locations:.

*)N
1) Inlet .:ressure to the 95H regula.or

2) Cutle pressure cf the 95H regulator
,

3) Cperating pressure into the actua cr eflinder.

The output signals of the pressure transducers were re =rded en an
I escillegraph ree:rder.

A pressure gage was used to menit:r the 75 psig pressure in the test
fixture.

3.0 TIST RISCLTS

3.1 S=ecimen Mounting Results

The specimen was attached to a Wyle-furnished nounting fixture and the
fixture, in turn, was counted to the Wyle Multiaxis Seis=ic Si=u'ater
Table as shown in photograph IX-1.

,
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PAGE N3. IX-8

TEST REPC9T ho. 45033-1

3.0 TEST REST:.TS -(Continued)

3.2 Resonance Search Results

-'he res:ne.nce search tests are described in Tables IX-II and IX-:::,

' including test run numbers, axes, phase, and input accelerations.

Tra .smissibility plots (the in-line specimen response a::alerometers
divided by the control acceleroneters) frem the resonance saaren tests
(Test Runs 1, 2, 67 and 98) are presented in Appendix !.

As determined by the Fisher 0:ntrols Technical Representative,
resonances- (belew 33 Hz) were found in the longitudinal / vertical
orien a-ion at 15.5 Hz and 31.5 Hz beth in- and out-of-phase and in
the lateral / vertical crientasien at 17.5 Hz, 30 Hz and 33 Hz, cut-of-

I phase; 30 H: and 33 Hz, ts-phase.

3.3 Sine Seat Te s: Results

3.3.1 3:n-c;eratine Test Results
:
|

Ouring Test Run 21 (at 16 Hz, in-phase), the mounting bolts whien,

attach the actuator to- the mounting bracket loosened as described4

in Uctica cf Anomaly No. 4, Revision 3. ,

i During Test Run 23 (at 17 Hz, in-phase), Tes: Run 57 (at 14 Hz, out-of-
| pha se ) , and Test Run 58 (at 15 Hz, out-of-phase) , the mounting bolts

which attach the mounting bracket to the valve body loosened as
| described in Notice of Anomaly No. 4, Revision 3, and as shewn in

Photographs X-6 and IX-7.
>

.

L A: the directicn of the Fisher Controls Technical Representative, the
' test program was interrupted after Test Run 58 (a 15 H:, cut-of-phase).

~

The test specimen was rs=cved fr:m the tes: =achine for a re-evaluation
of the specimen problems and the testing requirements. Test Runs 1
through SS were performed on July 26 and 27, '1930, and are referred to as
Test series I.

On September 8,1980, the test pregram was resumed with Test Run 59
(at 16 Hz, out-of-phase) . Test Runs 59 through 169 were performed
September 8, 9 and 10,1980, and are referred to as Test Series II.
The 7/8"-diameter, Grade 5 fasteners, which attach the bracket to the

actuator were replaced prier to test with Grade 8, socket-head cap,

| screws and torqued to 340 f t-lbf. The 3/4"-diameter, Grade 5 f asteners,
! which attach the bracket to the valve body, were replaced with Grade 8,
! socket-head cap screws and t=rqued to 215 f t-lbf. In additien to the

fastener replacement, the maximum required input level was reduced during
Tes Series : (from 4.5 g to 3.0 g), as sn:wn in Table IX- .

WYLE LABORATORIES
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PAGE NO. IX-9

TEST REPORT NO. 45088-1

3.0 TEST RES'ATS (Centinued)

3.3.1 Ncn-c;erating Test Results (Centinued) .-

The enly fastener icoseness detected during Test Series II was during
the regularly-scheduled fastener tightness inspection performed after

* Test Run 116 (at 25 Hz, in-phase). "he 4/5"-diameter, Grade a cap
screws which attach the bracket to t. e valve body were retorqued to
215 ft-lbf. No further problems with these fasteners or any others
were experienced.

. .

Scceth cperatien of the specimen was noted during each stroking cycle
i prior to the fastener tightness inspectionst hcwever, problems with

an indicater light were experienced as descrihed in Notice cf Ancealy,

Nc. 4, Revision B. Pcst-test inspection at the end of the Seismic
I Test Program revealed that the prcblems which were thought to be in

connection with the limit swit:h were actually caused by a locse
I connection in the j=ction bcx on the speci=en, as doc =ented in

Notice of Anomaly No. 4, Revision B, and Photograph IX-8.

Descr:.ptiens of the test runs are centained in Tables IX-II and IX-III,
Ecluding run n=ters, test frequency, phase, input levels, and un-
filtered speci=en respense accelerations.

I
Table I'<-IV describes the =axi== desired acceleration levels to whi:h
the appurtenances en the test specimen were to he exposed as requested

g by the Fisher Ocntrcis Technical Representative. Most of these desired
levels were reached at seme point during the regulat:r test pregrs=; how-
ever, tw (2) additional tests (Runs 85 and 86) at higher input levels
were perf:::ed as directed by the Fisher 0:ntrols Technical Representative

g to expcse the j==tien bcx and upper li=it swit:h to the desired accel-
eratien levels.

In the course of trying to isolate the prcblem with the limit switch, tw
(2) centact resistance tests were performed en the pushbutton centrol bex
used to operate the test speci=en. Test 1 was perf:rmed after Test Run
124 (at 33 Hz, in-phase) and Test 2 was perfer=ed af ter Test Run 125
(at 40 H:, in-phase). The results of these two tests are included in
Appendix II of this Section.

With the exception of the pecblems described above and dec=ented 6
g Notice of Ancmaly No. 4, Revision B, it was descnstrated that the

specimen possessed sufficient integrity to withstand, without ccm-
g pr==ise of structure or =achanical functions, the prescr: bed acn-

cperating sine beat testing.

3.3.2 Creratin Test Results

i
Tacles IX-II and IX-III contain test run descriptions, includ:.ng run
nu=bers, test frequency, phase, input levels and stroking times.

g S=ceth cpera-icn of the spectren was noted during all cycling tests;
however, problems with one of the indicator lights were experienced as

) WYLE LABORATCmES
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TEST REPORT NO. 45088-1

3.0 TEST RESC:.TS (Continued)

3.3.1 C erating Test Results (Continued)

described in Paragraph 3.3.1 and Notice of An:caly No. 4, Revision 3.
The cause of this problem was deter =ined to be a loose ::nnection in
the junction box as shown in Photograph IX-8.

With the exception of the problems described above and documented in
Notice of Ancznaly No. 4, Revision B, it was demonstrated that the
specimen possessed sufficient integrity to withstand, without compr: mise
of structure or mechanical fune-J cns, the prescribed operating sine bea
testing.

3.4 Seecimen A::eleration Pesconse Results

Trans=issibility plots (the in-line specimen response accelerometers
divided by the control accelerometers) for the resonance search tests
are contained in Appendix I cf this Section.

Specimen response unfiltered acceler:seter data (g's) from the sine
beat tests are presented in Tables IX-II and IX-III.

3.5 Stroking Time Test Results

The opening time was =easured from the time the pushbutton contrcl fenergized the solenoid until the movement of the valve disc stepped
in the fully-open position.

The closing time was measured fr:m the time the pushbutten control de-
energized the solenoid until the ecvement of the valve disc stopped in
the fully-closed position.

The pretest opening and closing ti=es f=r Test Series I were 24.3
seconds and 16.2 seconds, respectively. There was no post-test
stroking time tests for Test Series I. The pretest opening and
closing times for Test Series II were I5.6 seconds and h.8 se: ends,
respectively.

- The mid-test opening and closing times (prior to re-orientation of
the test specimen) were 25.1 seconds and 16 sec==ds, respectively.

The post-test opening and closing times were 27.0 seconds and 14.2
seconds, respectively. The longer post-test opening time was the
result of a severe leakage in the "Swagalok" fitting which connected
a cepper line on the specimen to the inlet of the actuator cylinder.
Closer inspection of the leakage at the completion of the Seis=ic Test
Program revealed that the flexing cf the c0pper line during the seismic
excitation resulted in the fatigue and eventual fract.:re of the copper
at the fitting connection, as doc.:mented in Notice of Anecaly No. 4,
Revision 3.

"he stroking times for each of -he operating sine beat tests (see
Paragraph 2.3.2) as well as prior to each fastener tigh, ness inspec-
tion (see Paragraph 2.3.1) are contained in Tables IX-II and IX-III.

.
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TEST REPCRT NO. 45088-1

3.0 TFST FISUI.TS (Centinued)

3.6 Pressure Intecrit_t Test Results

The pressure integrity test prior to Test Series I revealed a
slight leakage between the retaining ring and the valve body
and between the retaining ring and the spool fixture. No packing
leakage was obserted. There was no pressure integrity test per-
formed at the end of Test Series I.

The pressure integrity test pric: to Test Series II revealed a slight
leakage at the sa=a locations as observed prior to Test Series I.
In addition, a slight packing leakage was cbserved on the actuat:r
side of the valve. No packing leakage was observed on the limit switch
side of the valve.

The leakage cbserved pric to the re-orientati:n of the speci=en was
si=ilar to that observed prior to the beginning of Test Series II.

The pressure intsgrity test at the completien of Test Series II
revealed a slight increase in the previcusly-observed leakage, as

{ shewn in Phe : graphs IX-9 and IX-10. In addition to these previously-
observed leaks, additi:nal leaks were obse: ted in the specimen's
pneu=ati: circuit at the filter and at the cutlet of the 95M reg 21at::,
as sh wn in Pho:: graph IX-ll.

i
'

3.7 Seat 1eakage Test Rescits

No leakage was detected during any of the seat leakage tests perfor:ed
pric: tc, during er after the seis=ic tests.

3.8 Pneu=atics Results

Sc=e pr:blems were experienced with the pneu=atic cir:ui cf the
speci=en as described in Paragraphs 3.5 and 3.6 above and as de::=ented
in Notice of Ancmaly No. 4, Revision 3.

3.9 Ilectrical ?cwering Pasults

No problems were experienced with providing de electrical powering
! a requirements.

3.1I Electrical Menitoring Results

' As described in Paragraph 3.3.1, scoe problems wre experienced with
the indicator ligh s on the pushbutton centrol box. I: vas orig:... ally

thought that these problems were caused by the faul:y opera:::n Of the
( upper lisi: swit:h, as docu=ented in Notice of Anc=aly No. 4, Revision

3. post-test inspection at the end of the feis=le Test Program revealed,

! that the indicator light pr:ble=s were actually caused by a 10cse (an f
eventually broken) connection in the juncti:n bcx on the specimen.

l
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PACE NC. *X-12.

TEST REPORT NO. 45088-1

,

3.0 "'IST FISU*TS (Continued)

3.10 riectrical Monitorin- Results (Continued)

With the exceptien of the problems described in the foregoing, it
was de=enstra ed that the specimen pcssessed sufficient integrity
to withstand, without ::= pro =ise of electrical functions, the
prescribed si=ulated sais=ic environment.

3.11 Pressure M:.iterine Results

It was de enstrated that the specimen possessed sufficient integrity
to withs.and, without ce=prc=ise of me:nanical functions, the prescribed
si=ulated seis=1: environ =ent.
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(: 9epor*. No. 43cgg.g
NOTICE OF ANOM ALy

navisica 3
4NOTICE NO. P. O. NUMBER: M-217773 WYLE JOS NO. 45CSB

CONTAACT NUMSER: N/A

CATEGORY: E SPECIMEN C PRCCECURE C TEST ECulPMENT DATE: 9 'M T

TO: Fisher 0:ntrols Congany ATTN: on Milliken

PART N AM E.IU ~ 8"***#f17 V"1"* "''***18
A****** FART NO. 605A-1.o,

TEST: seism:.: si=ulation I. D. NO. N/A

SPECIFICATION: Fishe r 707-23. Revisien 9 PARA.NO. 5.0 and 6.c

NOTIFICATION MACE TO: Icn t iliken DATE: 7'2?'90,

NOTIFICATION MACE SY: s. Pin.er en/s. Oui.n VIA: verbal
I

REQUI R*MENTS:

1)g The specinen will he examined for possible daaage follcwing all vicient tests...

2) Indi:at:r lights say f;;.eker, fh::er, or din, but nust return es their fully
) il h= nated c ndi:len.

OESCRIPTION OF ANOMALY:
(.) 1A1 Ouring *es: Run 21 (at 16 Hz. in-phase), two (2) mounting bolts (7/8" dia)

which attach the Bettis Actua:Or : he mounting bracket iccsened such that
excessive relative motion of the Actuator was observed. The safety wire en
these fasteners was cut and each was torraed to 150 f -ib.

13) During *es Run 23 (at 17 Hz, in-;hase) and again during Test Run 25 (at
19 Nz, in-;hase), the four (4) mounting bolts (3/4" dia) shich attach O w
Actua::: neu. ting bracket to e.e valve body 10csened such 9.at excessiveI relative ection ef the Actuator was cbserted. The safety wire en e.ese
fasteners was cut and each was terraed to 115 f -ib.

10) Ouring *es Ru . 57 (at 14 Hz, out-cf-;hase) and again duri..g est Run 58 (at
15 Hz, cut-of-;hase), e.e four (4) 3/4" dia bolts reraired tignteni..g. After
rete:Taing to 130 ft-lb (instead of 115 ft-lb), the fasteners continued ::
loosen while atte.pting to set the tes: levels for Test Run 59 (a 16 H:,
cut-of phase). After roterraing .o 160 ft-lb and with the applicati:n cf one
sine heat at 16 H , the fasteners loosened again. *he four fasteners vers

I replaced with new 3/4"-10, Grade 5 holts and ret:rr ed tc 160 f:-lb. With
the applicatica of cne sine heat at 16 Hz, the fasteners 10csoned again.

I 1D) Post-test inspe::icn at the end =f the seismic test pr: gram revealed a severs
leakage in e.e "swagelok" fitting which connected a ==;;er li .e en the s-aciren

-I to e.e inle: cf the Actua:Or cylinder. Closer inspection revealed tha: ne
flexing =f 2.e cc;;er line during the seisni: exci a:1:n resulted in the ft:17 e
and eve..:ual fracture of the copper a: One fi- .i..7 connecti:n.

2?4 s'Ce- h'I OistarsuficN: .. y,.- n ---9 ,,-o,..., ee t Tm witness NGiNEER
i : Cee.es C.,etone,

frfr/ ,w2 cas.es c. c. CUALiTY CONTRat LA +'

|
eye' AEP9ESENTING P90. ECT V# NAG ER _,

sner Centrois
t coe, one,arione o.,ector

| mts usonaroness - scisaripic senvices ano systsw enoup - numisviLLs. ausawa aos4v.uit

. :.. : i



Page No. IX-14
Ee;Cr* ID . 43233-1

NOTICE OF ANOMALY

Irra:10 operation of the green indicator light en the push-but-on cont:cl2)
box was Observed du:.ng Test Series I which was thought to be related to a
faulty limit switch. Curing Test Series I similar erratic cperation was
dete::ed until Test Run 136, at which time the indicator light went out and
stayed cu- for the recainder of the test program.

::570S!!!ON - 00.<C." S - FICO?CT::ATIO::S

1A) At -he dire::icn of the Fisher Centrols To:h.ical Represe .:stive, the tes
13) ; :cra= was interrupted after Test Run 58. "he test specimen was removed
10) f == the test ma:nine for a re-evaluation of the specimen pr:blems and the

tes ing requirements. The test ;rogram was later resu:ned with Test Pm 59
af ter replae:.ng the Grade 5 f asteners with Orade 8 f asteners and af ter
reducing the input a::eleration require:nents from 4.5 g to 3.0 g.

At the direction of the Fisher Controls To:hnical Re; esentative, the damaged10)
end =f the cepper line was repaired and reinstalled into the original Swagelok
fit-ing prior to the ;cs -seismic fun icnal tests.

:) Pes -test inspection at the end of the seisnic test program revealed that the
problems which were thought to be in connection with the limit switch were
actually caused by a loose connection in the jun= tion box on the specimen.
his loose connection eventually broke and the green indicator lar; would no

longer light. The functional operation of the specimen was not affected by
the loose or broken c=nnection. At the diree.ica of the Fisher Controls Tech-
nical Representative, the broken connection was repaired after the post-seismic
functional tests.

.__,
m msaw passay

_
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Page No. IX-15

( Reper: No. 45C88-1

,, TABLI 2X-!

SINE BEAT 357 REQUIPE WITS
E

SIAX2AL INPUT * *

TIST FRI;CINCY ACCII.ERATI"|N LI?E*.,
(Hz) TEST SERIIS I 6 TEST SERIES II i

1.0 1.5 1.5>

1.25 2.2 2.2
g 1.6 3.0 3.0

2.0 3.75 3.0
)

2.5 4.5 3.0
3.15 4.5 3.0

4.0 through 19.0 4.5 3.0

{ 20.0 4.25 3.0
'

21.0 4.05 3.0
22.0 3.85 3.0

I
23.0 3.65 3.0
24.0 3.45 3.0.

| 25.0 3.25 3.0
P

26.0 3.05 3.0
27.0 2.95 2.95
28.0 2.75 2.75 I

29.0 2.60 2.60
l
i 30.0 2.40 2.40

31.0 2.30 2.30
32.0 2.10 2.10
33.0 2.00 2.00
40.0 2.00 2.00

*Ter actual inputs, see 7thles 2X-II and !%-222

%VYLE LASCA ATQAIES
* ae*gvene 83 3 ,e ty
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TAlil.E IX-IV

HAXIHilH ACCESSORY RESPONSES 'l1)R Tile NoellNAl. lg SINE lilWF 1ESTING
.
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' " " " " ' ' " ' '""I'"""" ' " " ' "I)esired Responne (g) 22.0 20.I I15. 0 1 15 . 0 20.1 2E.'ii'

Hensured Response (g) 37.2 27.9 ~
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~ ' * d'I' '" * """" U " * '"I d d '"i h a t. that
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Filtereal luput, il 2.2 I 2.25 1.0 3.0 1.0 3.0 'tw ( 2) esilditional tents wero
Filtered luput. V 2.5 2.5 3.0 3A 1. 0
Wile g un No. 125 _ 125 litt

'

14't 147-
3.ii f.er foi s.. I i n t ino long i t isiti na l

"' I ""l** ' I "" I " "*" I I " I I'"M2 'W"147 accennor les as descrilaint laelow.

HAXINUM ACCESSORY RESPONSES H)R ACCESSORIES NOT HEl. TING Tile 1)ESINEI) RESI'ONSE FOR Tile
_ . HOMINAI. 3g SINE 11 EAT TESTING (IN 'IllE IA)f4 GIT 00lNAI. ORIEffrATIOte)

Accel. No. 1 211, 13V 4 11 , SV CuaunentsAccessairy NAttto El
__

Te t ri. llux
Ilesireil Responi.e (g) 18.0 2 6 . 11

.

TRIAL 1

Filtered lupist , il 2.5 2.5 su *.s
mw

Filtered leiput . V 1. 5 1.5 M 'N
-

Heasureil Response (g) 14.6 20.0
-

it

Freq.@ Hea. Resp. (liz) 19.0
, se g

19.0
lisase g. .out that . se
Orientat fini long i t auli na l Inny i l ikli na l AYW1 ley Run No. IIS H5 SU'

on
asTRIAL. 2
e'

Filtered input. Il 3.25 1. 2's
Filtcred input . V
Heasured Response (g) _

3.25 1.25
In.6 2 6 . 11Freq.@ Hea. Resp. (liz) 19.0 19.0

Pliase Out Osil
orlent at inni En gttudinal Inny i t ud i n.n l
W!Iey Run No. H6 lib

_ j

i

i

!
.



9G10- AXGACO3- 5068 el 16el

.

{
Page !b. IX-21
Report tio. 45088-1

.

' N k.
- ..M, u . . .

k .? *e

y',%[
,.

.r
~lfh [m& _

/J[.tS - ' o. , .

s'$ < ,j( .. ' gj, , ~ ' g ; I y )..,]
.j-m~ ,,

; w - '' t; Q .

1-i .-

.. j,$, g,;1I( , S.%-
. . - .L,w

T-

.- ..

. gpf. ,.. .pg' c ;. f~< ,.e% .e - ..-
"-y

_

;-
.

% 'i . .fc.
. ::*it [. .r. % ., x :,<. ;d4 e m$r,

$,..$. f'' 7%a:rM-g. p, -+',. y;-,,%x- ,j -

- y*y - 7v .s
. .w - ..

- .ne e . 3. . .

N- u b-% fh~~. '- '' ~ ' =

\ ?+
* g, .

~jk 'W&u:-*h' W(W,,a .h:* E? 9.%: [. . .,{&
- .r

' ' '

~ ~ '

. .

Ghh h.' Y' fr '~M s ..,

. ag m~-'

gM:v;P:gy
t, %}s,L-~u

.'- x -

...~:f. r.S:.. <: .: e c' ~ c

m _a5-k's * K - & _' A = .._; % entu.L
_

'

PHCTI'OGRAPH IX-1

THE SPEOI.EN MOC:CED CN THE
WYI.E MULTIAXIS SEISMIC SIE"JTCR TAB:.E

FCR TESTING IN THE LCNGIZINAI./ VERTICAL TEST CRIE: CATION

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



|

Page No. IX-22

Report No. 45088-1

?:,y* KW;M4W*; .5 W :C:y s' Q ChT*" % ff3' K :7@&i.;~1 i_.}6's.;;
ke'f-5rhy.3gp 'y

$cMt??>fc
x:' ^ " g :y - ~:

- . e,i

$ [ . $$~
;

lENil.-.aacc._e " 1. . .

e, . .

.54D2)&$
'

^

w:;. m ; y . n 3: ;
j: -

. .-. . :. . . . 1 iv _.__- . .
..u .m= >

.

.- ait.v.w u. . ic- ___ &E. ,

,%.-.
.: -

w:.-45 igFj:p.2 g :-- .

- -p. , _

;
. __ .e w_ .. _ .

4. ~? I ' ~

. ..--

% ,,,.u e ,

we.s.? L 3,

- r. ..e .
.

,
- hh a

.T -

, -

*
.

'"M. wg=f=&'' ~ '- '
- " zw. :...::.. ..

.-<

-s ::.,, , . . . . , , . , _

. ' o tr ..'" ,.
. -

' . .,ip .
,,

, .g . j i I, ,a [~'
.

'

j Q.g< .,e
LA ')

^

& t.' ',A ?'
" * f.Rr .

. ._7;'

g'
^-

- .ys n;0 ~,,,2
.

u.,., . , e , ,q;y,_ z ,n' .

y'- . -' . s- . . - -6m ; >~ S*gg.3gg; qa. Q 1A ;s .. - w: 4. . . . ..
..

. p. 2.T. J ,

ThIfw; -
^ b

*] k3
'

-

_. m... ,., .

, .m + ,

. rm,w - y
- ' m M- =a me sar 1, m orEnWM

____
_

__

__

PHO'IOGRAPH IX-2

ACCEI.ERO!ETER IDCATIONS 1 IENGIT1',DINAI,, 2 I.ATERAI,
AND 3 VERTICAL AT THE ACTJATOR CDITER CF GPAVITY

ACCELERCMETER ICCATIONS 4H AND SV CN THE J'JNCTION BOX

1

.

.

- - - - - - - - - _ _ . _ _ _ _ ____ _ _ _ _ _ _ _ _ __



S'G10- 0.XGo.C O 3- G 0 60- 9 166

.

.

Page No. IX-23
k Report No. 45088-1

,

h[
a -

..- d

f, $fk
. f(. ?,-,

'

.

. . -

*\f
I 5' .'

*

N }}|}
*' * '

g, .

.'

P'*fy"!iW,k.ad.y.g.,?'}k,,a 5 {l$j
'~ ; ,k ,*: 5,.

( . . d> . ~ . - Mr'
.

.

, . ;.m&
-

. . . ;,. n..

' * ' . ,. ., .. .,

. 's ' . R*
c

5 '.s.;f. - ' k c, y. ' * * * * .} :. .i. ,f^,*;, * *, o ,*,*,*,*'t ' . $ .* .*k .I '.')
5,v ..; j y

' . Sg .

'::c.kV. . s :-= ,,.;.. , . ('
_..>G's'T'*7.'*uT'a.c-[he

- -. * .%;:,% g. %| - y. -t cg;gM(
- -

.
-. . , -.'

p 'r ' ' gr i .
:L, k p7 .;t 's

~-

'e W*2
*

w;,
* @U

u$,> M - 6.V,;
*

2 9 ; :I)
'

'''** # #'.I'r . '9 i 't I,''; E -
_'".,-- ,._.pr.i:#(|j' t .e

., . . cd. : *
**,

- .g
e- -

*
1

).-

'&y|f|.e?
''

*h| Y'% ;
\ ge

'

.s
*

.P. 'S q ^

~ f. |r
'ca M.W

- ..

. . * t .*- .. N
.',

wb%.. . . . -f *', .- ! n .-. '
$,

. ,.,'': Q.* f* 'Wi
- M - ' h

i :r *$)
' *-

t .2.-** \

- h $$f,.{ ' '
,

.. M r.- . . . m .. q' .

;l.I |t.'6'.Q,'Q r.Q. t..' ,* . -| :.]
'''

1-D$w -
.

f . .. ' N, is ,: %.b** *

Q;uyM:
. - e. * ,. (w

'

0 ';y.hy?,i y .d,. %g};,:f. h;A.. [:t,.,i,
. Wii .h . ~;. O

:gc.'.: o y . ,
.s,,g. :-w . . .s > ,i . t.

3 . g % ' T *s y ;.it'
. .. y -

.

, ,,.- " .'. :. . :~, :,.. ,: ,,. g ' .

d -
'

' h'. pc. .. ,. ' :.~;'k..

s. * w "* ,# - .;., * d '.. ..y;n.>
.

.....,A:.'..,..* p L.* p<
,.

t noe.M*+f.es '-i 4 ,' A %' . '.' W .d . * for*''
_.. 2 .s * ':-'

\ M ' * a.;,.
. s p.. g. m.. g

- + , . -. s .e= **-

. . , .. n.e-
, . '

. q,-:.v%
,

s. w. . -
h. . .

.
. .

. % .. .g.c. .
.

.. v e n 1
.

, Ys%@di.M
% . ? n..'- . . ..

' N :. % $. n.- ;| e$': ...*;2U-
. -

.\ . $.. ' 0;;fi ;f' ? b

b $.aw-y@t$Nf8 1M,
'

?
-

. riv- .

h. ; .-

b',y,$; gd $34 & t.. . [.N.,3 -:[.3h
.e :~

-

. .
I

-

If

PHOTOGRAPH IX-3

ACCELERC}ZTER ICCATIONS 6H A'C 7V
CN THE 95H PPISSURE PIGULATCR

LOCATICN CF THE HCRIZCNTAL A:0 VER"'ICAL CC!CRCL
ACCELERO.".:.TERS CN THE NECK TI.AN~E CF THE TEST TI,m*PI

r



. -.

Page No. IX-24
Report No. 45088-1

y
~x . ig$$%K~;w p' m' =a:r/

=.= .c..

( + , . jud ti ? I .{ . T.-

. \Mf4.**-C' i .-d.g'f. " ,s. gd.%., 7 ; ; .3 g' , jj_-
..# -

.

/,.
, ,

~,
.

y ,fs : L}I- ." Q
: g- R, ,; .

,

C'
'

?k [+ $
: * .*..-. , . .

[. -

#-

, , ' , ' , "
_

1
,, .

'..p x g- .
.

- _r .;,y,
-;

..- .

,,5***~'
_

, g-
,, .,

'

1.4 k. ., gn+ m 1 .

~M *'

. p[h . > -.

i Y ]- .[ k 'e

;'Mf a 5'
,

' j[0).'-
h, _^. .. -

.,

',c~h*\
~

6-

!
_

._.i - '

) '
g,

f-4-
.

|
,

i

,,_
- w-~ '~

^^

g
n; -

' '

3- ,, _.. ;- - "
_

W~- w~:x%,
-

s--
_

e
- t

.

m?.b.r m_ -

- - . - .

PHCTIOGRAPH IX-4

ACCELEROMETER LOCATIONS BH AND 9V,

CN TIE SOI.ENCID VALVE
|

ACCELERCMETER I4 CATIONS 10H AND 11V CN THE
"VEPSA" 3-WAY AIR-CPERATED VALVE

)

.

. . - , , , _ - - . . . - - . . ----,n - , , - - _ , - -



9010- AXGACO3- 5068- 9 168
.

!

Page No. IX-25
l Report No. 45088-1 :

)

i
| *

7,. w - + r. .c 7- 2. T . , e5
-

.

..
. ..,

. .
. .y a *|u. , . $..i ....,,.v > ~q y..

iV 1" $<' .' A.~i'As; ti kih Y y ,k
.. , ,

' 'h. kb*L{ . ;4
-

i..
.

6 . ..
* *> ;;. 3*& y'' F

I :',) h . .

|Ch;
*

.

,

5 =' ;
'

,

* , q u + M.. a :npb. ,%.-)y * -[ife M
, s

N.I. f ,s. . M@l.1d
,.f

h" , j ' ,i | - I. *I **
~.

,

hk .f Y * L$* h ' 'O .; ,

-n:.9 yJu : ;. .,DT *-7-),..A
-

..
,,

|v*qe> .

;, .;~,. zym,J:
a y-

.
'' %" 'n <4 i ~,. ,

' ?\

S M 'A I' : 44ys

'

_

g-: - -

s 9,paa( p g [ . .. e .wp..gw .3m
j.g.i ;m
'

_

g..

& ZGt~~ .r

, f _,/I % ~

* {{Mf

,

ay

,$ .kI h ' . x ", .D
.O.' ' ".b' 'l

, 9J -
*

$kbh f ~7Ib
'

u.'s.t :, .
g

4 ' h $.:'shh>[0i|*;&**$|. h'h
~

;rd ""- ''r.;# ,

W-~* i <f~'.@ WW$'<1**g.1N p~j%A t [| Vh.I' *^" . . . , .
# **

,
,

* T% ; h'5' *% : , brQ ..>; 1' '
$ . '.*h...-:[ -e .Jr.

i I
"

7
....g .w.. k

.

*%u .~ ni * s.1)'

^

-

3g- ,. . .

Yd. '' ~ , ' * aimfkN>'k. .

3

'

A 's 0 -~ .
'**

_

,M' []he -.'
- s'.h ~. M h, Y! f Qkk ,y"- *

.

w =k u . +s ts''?i
* r. hn. w! ,a . GQN

_.,s.
b ;Qn:- q. W .

'

.; ~

.-- - m'_._'.W .v y ?...R!a-t m...hl9,p .r. -

'Y.r
'

$N.$hk'-WU 4W T ' ~
.

L-
-

-

PHOICGRAPH IX-5

ACCELERCMETER LOCATICNS 12H AND 12V
CN THE UPPER LIMIT SWITCH

ACCELERCMETER LOCATIONS 14H AND 157
CN THE LCWER LI.V.IT SWITCH1

i

, .

_- __ _ ..
- . . _ _



--. _ ._ _ . ,_

Page No. IX-26
Report No. 45088-1

.

a ;;-r. :1.% ~,-- 7
- v~v;rp---i[ p 3 gyp ,

; _- '=_
. . , . .

L
,

% - a p, stt p. ' f;hw
fg:

*

.. ,,

'

-
'

_

AT'W G__~ - ' ' ' .) ,

~"w15' 7/8" DIA B A KET-TO-ACT'.;ATOR FASTENT.R$
_

.-< ;""
; - -

. ::f'' .. ,:.- 7:. ~

; w,-c , . . , -

d V;i; .4 :w
bN$$A .s' h-| .-

* N|f $ .s.%_ -.

pr -

.-[, -
''

.

,

gT;. h** ' Y,t h''''
'''Y$' E .

' .5e 2~ 0 '

*i . ,. .
* -

'
. J, - g,% .- - , *,;, , , . . . * '*

,. , _x
.$ I'R: . '''

;
- - 'N '

,

' ' '
'

' %. '

'?;_.

,

? .' -

~w(it;
*

r-c . - .
,

~ csy ~ # ;'-
-

.
.

..
r 3 ,' . 'U.? .-

.

{ ;
- , , . g]*

. '
,

-

,
.. .

.

~ > _ ,, .e . .

; 3 -
3, " . E. *

|

.4 4 . .w a
;

|I (*
If..'; ,

'

$ .,f . -- -

.
b :.;.,t .

g
''. -

'un .c
_ ,

_ _
_

, ; g ) . y- -

. ..

PHCfrOGRAPH IX-6

| 'WO OF THE NCfJIT!!NG BOI.TS (7/8" DIA.)
! WHIC2f A': TACH THE BETTIS ACTUATOR
! TO THE MOUNTING BPACKET

)

;

I

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



9G10- AXGACO3- G060 el 170

.

Page b. IX-27

( Report No. 45088-1

*
* h' I 5 ? L*$ ' . ,;. ..n s

M $a. Na_*'' egy.

Y 5Y
.

Y" $5'$ Y
*ha

*' ~,5 :.O.

N k''
..

iE D :- [ M el$ E E @ N
.

'

:.

h'.d.9*"w.Yk'[.M'[f' .. '' Q ,$, *.4

$ .

eC5$'

&T;SC.? ' ' F4-= W y!' s
:s.fr;&- N - c {$.~4 'FM '' ~. . [ ' ''*

....

]h .[
'

~~hc * .~

[E'A -

''

IMEg

c>45.e%e,b,I@S$ d $ v:in$N i}s s.d55.3I'$-h +kN h ,/.- J
-

|
fYN,.,~hrE

''
'

)

9P4:f|4es y ; m s/gecA&w
-m-= ==? .spe. .%:. 3

- v.

.v-.
-

,s%;_;a#'y.!.^1_& '' :)_'I.( ,

,
..?tze'; . - . g' .*4 _3 ie

.a')Y'1$? W.O'} | |
~-r' " .

.

| * r0 "?g d 5Avj;.''yy Y'hd [h ?|~ * ''*
.;

bb$.Eb.bh Yh h5 h.br,#; !-

| s 1 b -|'' -
. }

h))#em _MP''MR w .

..

,

|
PHOTOGRAPH IX-7|

TdC OF THE Mot |NTING 3cLTs (3/4" 3IA,)
),

j WHICH ATTACH THE MCCITING BRACCT
' TO THE VALVE SCDY

'(;

:
!

I
t

u>



i

Page No. IX-28
Report No. 45088-1

)

4AN NJ't^^yiifj@i33$dQ R ;I52Ed@!
'-**$ ew *

;,.L
* *Q _

~~
.-

_ _

ihNb h!Q .
b ' . . / >' '

'
33 # ^ t r,j' : .se i i

k:A:,3-8.;os.c , $'{ |;
5( 7 h LJ I'*Y4

' ~

h
,

1(I
u% . ; . .Q - -

[ ~,h'? k .;;k.t 7 j. /. 7 CI

t:Ma d 'd.'%a ., ~" '
! (.2 . _ by.-

'| d t u
- .:''

.x " Nt s..
~

k.*dQig%! 4 w34 10% 4, 1 1| I d

(k$h .

.,

/ [i.($t5@4$,dNF
I' ' '% 6 Sj

@[:{-
|f

-a[ ' T1
?

af~ V \ k' gv

(QW$$$ h $' ;
.

I ;'k
_

1 "Br 3 R$i,'
'

*.
.. .

| 37.*[ I .k | kg4t
- o -r at M a, -) --

- m s u :
3 71s f y |.~2 st 5 a r:- ; .-,,

!.'
' k.f *

,_-

7
.

. s

g _

.f,'
"

\, w w
,

.
.-

'I 1885.
.

- i, , . ,

-- ..
_ Q '~' '

- ,m ., ,. . -

' escyru w:ps

hh [3 {'

,
.

$kny_$iQ5.-
' '~

,
_

L.u l
-

g

PHOTOCRAPH IX-8

BROKIN OCNNEOTION IN THE JUNCTION BOX

I

| b
1
1

.

-,--,-,----n---. - - , , - _ ,_ --.-,.._ , ,.-,.- - , , - . . , , - - .--- . . - - ,....-.--.-- - - .. --- . - - - - - . - - - . . - . . - - . . . - . . - - .



9510- AXD AC03- UO60 d1 172
.

.

Page No. IX-29

( Report No. 45088-1

,., , : ,gT*
-=w - - : ., . . . . e3

. . t. * . . Q- Q. .
v.m- x

$ ,. p, y [. '. m ~ 7.m- -, - 4

+.,n- ..n
*. 's. s 1 * * * * 4 a N e. . * g. . . *,2* s- v;.

e .m .m. a. 'br . x -a w. v.:c'- n . ,; .;-
. : .

- Er ** .i

Y . ,g .,u. Y.w! h.u.. ;. W, hW i u. a., p|b. ~"'s| $ $.& M.
.

*

-
. .. s. .

Sh.?w$h. ?.*5. Y''af. .. .O. ,.D'N & N. m, ..iN
'

'

. . . .v ,

. r K s.c. x %Ni .;c.%.
.s , h+. s ,, - .: .p,. vf . . r 1 |.

..y c;
Jg&.,g'V:y-M r*s i.' Q &gr * ?a. .,

-~.

F.T Z $ n t.d y; M C y :e f F 'M W 4.. $ e &.u. p +g % <=, l
:si9; . .:n.* ..I g ' ?. Z* ' ~"

f.w 2 .b.
% % ,e & t 5%'-

, v .. , g3 . ,.,. g ym
.$. i h i 'f'[ .

,yhI f

=

?&W's; h+h:ugy;|h> .. t s!W)a$0. .vuwO.kb*?h' ,o?:
~

.

,;i% Y %; >~:v. e ~c .- *-

b. O$?$- i . kA'Yf t 5d'b!EP ?-

sifin';!.:;&TL''.f@h hr7'NQIGw:.A)$ * Ti YQ.. ihiDe.;Q**f$.Q%{f, hMh'.h{.$M"
- .

%X i Q$ .g ;

k''il
' i.g.Y.k s '' ' D ,y (/ N g [ g@ M 'h

"
U

..g,M g u f..idp.%,,vk.31:@.:"r M:.h ;;
.

T

k, r,M

...e.- &. s 4.5NyFp!v&t.sg4j v., . - f W a4
r

#
.,

- c. .v. i

14 %5.-.
'

: W- 9.n:
t

i u..P w .m3k d.p .

-
--

.@.

W h. k h Ah M' |.,.M4 4,
-~

'.E c,h9 mer-. -x
. .a p.2..- :.T

I g,N
g: ys .. .a*- .w

p.tN WW
.,r, -q,li ,.

-

,$. h,,C,N. . (&.kkf;) /.Y''.'$%[ '
*

. 8..%$- ..t

@ w :M y. L, -( +5,e.e +. , p ,e.
i

; e w.,,
.

s. y %s=fq. qcg g.: 47.? p.* -- .r;::-J
,.- ,

' - - -,, ..

ave;w p.p.,.. >

.

. ,; i .: . : . .
ich I . . : . . m $. R f-a.i sc}s'SL -

W
1 N.;L'~..,$.

. a... J.s s 5..A.. y. , .,.,;.. .- @
-

. . s s Q .. . % -
. ,, g% : .g .

.

.;y | 1.f.f. .-$w$. . 5., Q. . g_G. .i,\;,- $. ,kB.
eu : ,. ,w .n. . .c

. y :+. - Q:~.y%;%, ,,s. ,m. t . . t. $iX % .in %,4 w..
- I pfi

.. . d,;'.@. .-
j

~

%..
d... .- ~ ;. v.,:. . . ,V%.%. n .ec.

.

7 :.. . . .:-M: .=});c y) *,,n. ~.,1 . : ; .t.

. ~, . .f.,:n -|

- r .

|yc n. e
'*

g s. : ;- x : : ,

. . ., = , . ;' 2
';,?Q[D'r.M,*.-7,.*4<Q% ?pD"***f

A .;!;.. ,u . .. s-Tu, .. ** *
. .

=t.v.51 ; -

'~ . ' . |.1 3.' 4 .F* j,;Q: V 3:Q}
.

t..'*, * * '3' y 5 e, . b>-
.

r' > .g .,_.

.. TN., 'S*>>=w
i' :jrV=r . , .' *% tW,t ./;M

3

y-:,:' w;x&v.Q> ?.~*tA|O,pr.).p,'g.V||QWrg|(:,%;y,?i'Q.9i
GC|;.%,.;a.fs:.I.; t*Q

9 < . L
' '*

| .
.

y % ,r.;v. Q,m. m w i.=;g p sdv:pmek
.gq>s .u w.e W w- p.,g.- .

n .:A> 9 ?
et . -

+Y
-

. z. w..-:t- , . .. :'

Fr},<"
.

~ >-

k -x. y ' ~" TLC/G N, n ..o.
s e ~ .a .a~ ?

M h.,,y8!/
i.

p m :m% %.a. M :nyp$
t 5,'$555$S's k'406@,4

CFJ.T;' M, + - - '-

$Akx
.

h I Ide$NYw %y.w, w a. j:.,o.ei,d;~.a ; a ww;., a t.u. :g. . . . % sgw ;-:. v w 2a - - ._ x._

l I

PHCyrOGRAPH IX-9
g

PACKING I.EAKAGE CN AC'It|A'ICR SI' E OF VALVE BCDY
g,

|

|'

(
,

i

I

.0. . . - . _ - _ . _ _ _ - _ -_ -- ._. _ _ _ _ _ - _ __ ___ _ , .__



--

Page No. IX-30 s

)Report No. 45088-1

. ,. . r y m , - yr 7 g i .n - \ Trig
'

; - 'r:.4.yp.:,2: v - :

j{[S- $|j.f.h '-[' 1 n- b
/ .y 'N( T 4' ,

, V.[g . ; ? g' ; s ,%, ,9?'i .]
' * '

"
*

M.
1 : ;(,S: ';'

. t'
m t. . i6

- -

& O )., h
' ' ,

' '
<

, ,

b ] 5
e- 7 3g{E.'|-.y.pxq7__(7 m
IN# . h ....

''
- - -

N
'

'
' *

. s' - : ,

p.,;.# ' t . 5:' ;
' 4r -..;.-

.. .. M 2 d .:* y,-* #.

,e,.
-|.. j h. b* .

'

. * *
1o~ a- t wg,ym, n.,

| g
.

... W,

. . ,
-t ;

h
hu ..wfV@3L;db ;. .d

'

#E|
.

=,a r"

1 hN O ,,Ir,
-SPOOL T!X JRE .' m .M .'! VALvr se:n- ,e .-.

; -

ft<a
. f Y_&_ -

. . ~ ~ ,

*

: s"

,

1< ,2~
_ _ tt%* ~'s.*~~~ . .y -

g .~ns n 'v- .- ' y, a.

-
'

' h -.?~ %.u . R^ .,< . . . .

% x.2| h.? - .- n < h. *
. ., . . gs 6

*

~. i . ~ ;;

T.h d
'TSQ.;.'Q,*~~

< v.

] ,ify j { .T ''

$i}h!' !*

+

-
. h {WM g-- _ m . c W g g,i'

'

s

Jhsi,_ _ .;
4

PfiC'!OGRAPH IX-lO

LEAXAGE BE';VEEN THE RETAINING RING AND VALVE

300Y AND BETWEEN THE RETAINING RING A2*D SPOC:. TIXTURE

I

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



9G10-AXGACO3-5060 el 17 el
.

.

Page No. IX-31
Report No. 45C88-1

w rnv. m 7 ,'' :9.~t."." ? ?2 'it' &C$ i' 'IMS5:{ "

''

|
0e 4.- \

-; .
.

-
a. - w !

.,:

..J, -
:.;. . % 4 .> g , L f. ,?

.Na - ~s p / a. .
if . ,k f ^

,ii yg )
- i$f :kg; ~.' ~ ~ ~,

.T-

f.w ' . %e.vw,
.

H ,.9:ja:.W.ikq)x
.

'

c m
7,.,fT7 (Cw w**Ciw t.

'

y%f.Ee'W.O.k,g^g.
-

'''

f p.~yn-.tfD,d3N*unm,a. ;.aM'I2 h .3r~.:.7.w.p;5th$7i N D i.'.$'g

;. > g -1< .

. - ~ ~ ~. -

$5 i ~

~.yg.T.2; yc:W if.
,

.' I
\

W *v5e :$' 4 {- t ?.. $: : :'4*4a
(

'
~ '

urn,

, . . ,!f?G.%A1%k fR)f.k.f
i;

- -..

~ !'. Y * . . .
.'

\ ff y&'$b -f.:y|i.v
-

-

,f'- .,( ;& -; N '.,y. . e - .
. - . . . -

.

%m m=%. I .y-i;qW<.V - .T.1g ..j . .
,"e# ;g;;e..;,..,s.,s#.7,: .1 rI:. ra - u
.: *, .

.., :x - -

,4,
-- .. .: .....a..

-# g,n . && _ E . , _ _ ,, ,. . . ,:. men- :P,. Ip - ",Q,
. ' .d *f*[,Q;.''.:g'h ?)

y $ ? ;?,
. . -..

. .am -

a
-U ~~. 'gt ' ; . q y .u..,,, : . .

Y.WE]'*-i?Y{', , . ,*^y
6: i

Qi'ift g .-|w.. %m M g..,gi p C N .;
.

- -

sp , , -

.h.9 i ,^1,'.j.. e], * ,M5+. . '

' ''i. . . .
..

~

N4MMM@7@@@E.
'

- -

.. < - -

PHOTOGRAPH IX-11

l
LEAKAGE AROUND FILTER AND AT THE

OWE CO:!NECTICN OF THE 95H REGUI.ATOR,

I

I

I

a



Page No. IX-32
Repert No. 45068-1

.

)-

'"his page intentionally left blaW. .

.

6

O 4

.



9510-AXGACO3-G060-9 176
.

.

. ( PAGE No. IX-33

TE5; aEPC AT NC -1083-1

.

.

l

.

APPCCIX I

TRANSMISSI:::.:CY P*.OTS

t(
.

D
-

AXIS PHASERCi

1 Longitudi..alne rtical :n
: Longitudinainer.ical Cut

t 37 |Ateral/ Vertical In

88 :4:eral/ vertical Cu:

i!cri: ental Cent cl A::aler: meterNCTI: HCA =

VCA Ver.ical C:n.:01 A :aler: eater=
,

l

i
i

|
|

|
I

WYLE LABCAATCRIES
l a ees...>e a.c...r,w

|

c.
___. ._ _ _



__

Ptgo No. UC-34
gepe n No. 45C85-1

FULL SCALE TRANSMISSIBILITY '

O.1 C 1.00 10 C 100 E 1000 C

it

e

e

?

e

.

.

e

2

1
I . . I

3 | t i 1 !I i i I i a 1

6 e ii 3 e i i i 4 | 4

e

e

?

s' -

.

.

.: I

*

5
$*.

-

-

f 5

2- , i . i ,- .r .i
-

>

=. i. , , ._ , , >r s , , r i .,
- i , ,- ! i kj ,, y, i .. .i .# i- i 1 i i i e i

i

e

V t 's: ,

!! "
e

c

|0 S

2 "" *
:

s
'

I

ia i
i
,

i

[ t I I . .

q

. I l I i . I I -

I I ! I i t 1 I i . I f 1 6 i 3
. . I'

,

, i 3 i 6 i, , i i 3 ,, , ., . , .
, _ e e e e se a . . e e . . is

,

e a . . .r e s ie a . .

10 100 200
Frscuency(@

AO" L NO I N NO. NN5PECIMEN O J

' ^l'M d TEST RUN NO. IAXIS
i

-

s. . . .



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

9G10-AXGACO3-5060 #1 170
,

,

. 4

( Page No. :(-35
Rei:cr- No. 45ca8-1m

4

f

FULL SCALE TRANSMISSIBILITY

I 0.1 0 1.0 C to 3 100 C tCCO O

;
i

te.

e.'
e

*
,

.
-

- 1

_

|1

* ._

}
, a -

- --

f
-

_

i
:i --,

:
F

e -

t i i1 . I ( I i,

, i . . , , 1 , , ,

8 f a i i I 4 I 8gg
_

a 6 5

; e

i e

) '
|

'

i 1

. ,
, , ,

'
D

.

..
'

. .

:W - -g ,-
>-

f
--.__- -

.: .

4 - -

3
t ^ -

.. .

-? 5 7 -

, ,
. -

. . .a_ , , , ,#
.i .suu. &i , , , , , , , , , ,,

; n ,, , 5,r- r + . , , . . . ,

L f_~ dy-,

.. .. .
.

E , _- av i ,
4
- |* ,
, ..
i i; i
< a

3
'

. .a.
t

b

r

I
'

1

'
3 i
1 1 !

i a a + i . - . e in a . . . . r.... , , . . . , . ,,e.

1 10 1CO 2C0i If 'Fmuency (Hz)g.

3 EC:. YEN D ACOEL NO. hv NC. M'

LNG f daX S TEST AUN NO. i



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

Page No. IX-34
Repen No. 45058-1 |

FULL SCALE TRANSMISSIBILITY T

O.1 C 1.00 10 0 1C0 2 1000 C
,

!

i,e
e !

e

9

e

9
_

. -

3
. -. _ _ , ,

.

:

i

| |i , i . , , , ,

i , i , e i
. . , , , ,

, , i ; , , ji , . ..,, , , ,,

e, ,

e'
t'

'

6 '

__

. .

s

i
e .

:

i
- - '

>
_

:=
-

_

. . . . .

.g ._m- - --

- -

a .
.

c . i :
.

,1

.

;.
i i u. ,. . , i , , ,p

.

.-. iri
, , -t-of i , . , ., , _

e

e;
U ?"

!* s' i

:se ea,

3 - ...

_

1 1 1 ,

i ;' i 1
. 4

,1 ,i i i i i i . , , . i , , , ; , ,' , . . , . . . . . ., , , ,'' s s * s e t e e se a s s e e r e e se , , . , s , , , , ,
i 10 100 200-

Frecuency [Hz)

SPECIMEN *O O ' ACCEL NC. h' NC. EM
-a laAxis -

TEsr aun no. i,

,

.

_^



. - - . . -. -_= . . _ _ . - - - - - - . - - - .. - . . - - . . . _ _ .. . ,

9G10- AXGAC03-G060- 9 100
.

Page No. :x-37
Repc - :!c. 45C88-1

.{
,

FULL SCALE TRAN5MI55151LITY
.

0.1 C 1.0 C 10 0 1CO 2 1CCO C
4

r
4

90.
e: _

e e: W

r;<

'
e

.

s- ,

t

.

8
,

- -

. _ ,

a
i

I

9 ' 1 . > , 6

! I | 7 f I g

. i . . . , , ,
,.

e
'

e

I
!

- i , ,

e

,( ..
.

.

l'

'

3
'

_s
>

- -

1
I 1 ; ,

5*-

_
, 1 >

I I - . 1: n i.| ,

- --
.i

' ' ' i 1
- > , ,, ,

.a..---_ __ _

- . .. ., , ,

4

.:
,
-

a
'y ? i r z

!! '*
:a :. s

2I .. . = .

.

a

e
.

,

>

,

i
$

8 * * * * a s 'a a a . . . . . . . , , . . . , , , ,,
.'

-

s 10 1CO acc*

|
- Frecuercy (Hz)

| SSEOVEN Z~ Ac:g' NO. N 'COGNC.Ofl
_

LNG!d ITEST NN NC.i AX!S
,

f

..--r+-n-..._ .- ,...-,- - .-,
_

_,,,_.- -,,_ _ ,,,.,,_ -- .,-- _ ..n.--. . . . . - ,,---,,--,,., - - --- ,. - - -~



__ _ _ . . _ ___.-._ _ _ _ . _ _ _ _ . - _ . . _ . _ . .~ . _ . __- . _ . _ _ _ m

,

I

Page No. 3-33
paper- :;o. 45055-1

,

FULL SCALE TRANSMISSIBILITY

O.1 0 1.0 C 1C 1CC Z 1000 C'

..

9

!

i

s
.-

9
f _ _ _ -

4
,1

Q

I- --.
m g. -.

- -- - .

E'

i . 1 . i

j , 1 1 i

1 I i i i i i i t i i l i
4 ti e I r

a 6 I a 4 8 s 4 6 , e i 6 I 4 8 6 | {

l'
'

8, ,

r
' '

,
,

--

S

4-
4

'
n

>

,t . , . -
'! @

. ,.
J, -- ,

x_
- w -

' . .
T 3 F i I f

I
I I I ' M - I l

I 3

* 4 "9 -t i E I 4 t

* | 3

_- - ^_ " _ - ^ s i e I i 4 3 e

.:

| e.
1

! e
::
s* 5 !

'

8
|

3= .
..

3

t~
E

I

a

1 1 I I I I
, , , , , , , ,

I i 4 i i 8 f I f . I i 8

,t I,i e I
, , , , , ., , . , i !.

, , , i

s > . s s reea s a . s s r e , ,e a s . s s t e , ,e,

1 10 100 200
Frecuency (H2]

;

M ** ACCEL NO. 5 NO. dMSPC MEN

Axis L.a u & ld TEST AUN NO. I

i

4

**- .~ - ---_.__ ._..,____ __ _ _ . _ _ _ _ _ _ _ _ _



. _ . . .- . .. w . _ - - _ . . . - _ . _ .. -. ,. = _ - . -

. 9510- AXG AC03-5060- 9 102-,

I
.

*

. ,

Page No. X-39
.upc - No. 45:89-1

- -

FULL SCALE TRANSMISSIBILITY
I

0.1 C 1.00 10 0 100 2 1CCO C4

. .

A. b

es.
.:

t e-.

! r ,

i
. i

.
I I I

| |

e -

;
-

.

' '

s^
y - ._

-

. . _
_.

i

8'
g4

H
'

!.
p . .

. . . , i
i ' <; ,, , . . . i t

i

e

!
. . . , ,

'
, , , ,

; . _

i(
-!, .

.

3

D
.T.

3

i 'e
'

2 .

> 3
.m

. .,

g s s u .

.
- > > 1 - < ; . i,

.

,,
_- -- . r 1 , , ,, . . .

_

,, __ . .

,- -- -

e -

y ?

: ..
< , . . , ,

;c
3*
*.

i. ...
I

:
| :-

'

-

s
,

---
_

_

) ~.

,

, . ,
,

i : a ..ae : a . . . r.... , , . . . r . , . ,

1 10 1CO 2C0g -
F m uenc1 042)

1- 5;E.vEN S0" ACCEL .NC. b M NC. M

Lh[d TEST auN No. laxis _

..I_____.____._.._._ _ _ _ . _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ . ._.__ _. _. __.



. . . _. _ - . , . _ - . . - . _ . = _ _ . . . . _ - .. - . . . - . . . . . . - - - - . . . - . -

t

I

- -- ... . . .. -

Pays No. IX-40
.4 port No. 45088-1

FULL SCALE TRANSMISSIBluTY f

0.1 0 1.00 10 0 100 2 1000 C

.

19
9

, e'
1 I r -'"I y'

h h h [ *--i I i

g
- - num u m

,

1

le
1

0~ - mv

'
3 _

I I I

I . i
# 1 I I | .] j

i i '
s e f

* - | i i e s1,

9^

l
. .

I 1

! F

5 i
i

. ., !
.

',
,

8

I
'

:
i

(D
m

i !! i m m 1

! - 2 L M V .11mA , z'} 't .I. *| n' . q, af - pr , , ,y
r.,__ st m . o . . ..

--

_

i 9

| .:
o , 1

!* I - | > ,
.:s

30 s_
*-

8 .- .-
.

s.

3
- ""

w-

{i
I

| i ; ? ii ,
-

>

.,. i i , , , ,
,.i - # ! 4 + i, ,

i a 4 . ..r... . . . . . , . , , , , , . , , , , , , ,

i 1 10 100 '200
Freovency (H2J

>

SPEDMEN M ACOEL Pv0. NO.d/ A
Rh[ TEST RUN NO. 1

'

Axis
i

e

Y

f

4 ,

,w .-.w. . - ~ ~ - - . - . - - , - . _ . - _ , . . . . _ _ _ ,, _ _ . _ _ , _ _ , , , ., . . , _ , , _ _ . , _ , . . , , . , _ _ _ _ _ , , _ _ . _ _ , _ _ _ _ _ , , , , ., __ , , , . ,_ , _ _ _ _ , ,



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

'9G10-AXGAC03-5060-9 109

|

'
,

I

r .. . . . . - . . . . .

| Page No. DC-41
_Itapen No. 45008-1

i i

FULL SCALE TRANSMISSISluTY I

<
.

0.1 0 1.00 10 0 1C12 1CCO O-
s

t_
.

.

i. :
'

0 e

I i i
. ,

-' ''
1 i ,g

,

e
,

', .

'

p

*
ag

- -
?p

-
. , ,

- > i
' I '

. 1 .

8

. ,

j i I
i ' ' ' ' ' ' ' - ' ' ' ' - ''..

i
'

t 6

y ' i

*
i ,

.,

.( -.

.

*
9

>

1 -

i _

'$ ^
1, 5 .

, , . ,. ..

m r , ,
- , . , . , , - - 1 , ,, , ,

1 4 1 9 ! f 3 is e I I i e Q +9 1 I Ig ,, _ ,1 w. -- =, i. - 1 . . .. , , ,,

e
_

e '.;

2 7
,

l'
" ' 'e

::, -
1.

je
; 8. .e=

.
.

,

,_
-

i
_

-,
'

I

-
. ,

'
,|

''s4 i ,.-*,4 , ,, , , .

: i a a . . . r a e i. a . . . r... 3 . . . . r . . ie
| 1 10 100 2C0

Frecuency (Hz)

:

SPEC: MEN M ACCEL NO. b'4 NO. EU
LcJ'-|Jaxis TEST AUN PC I,

.

'

I.--.--.....-----,..--_,.
. . . . - . . . - - - - . . . -.-~.- - -- - - - - - - . ----- --.-- - - - - ---



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

Pays No. 3-42
Repo.m No. 45086-1

FULL SCALE TRANSMISSIBILITY

0.1 0 1.00 10 0 100 2 1000 0
.

is

e

e i

' '
,,

e

'
m

.

s e
i

6

:

II

!,; ;
'

i, .
'

. . i

| |i + i
. ..,

, . . i ,

,,

e

s; ,

t'

i i 1

e

'
e

e

s

>
,

i i n

1 .

4 :' : .

- . ~ . . . . .

I 1 I . T E E

- , _ ..i -, -- i i.

.,. , !,
,

,I W f. . .I '.I.l 1

* ! e I iU
. .. i i i .. ig

j g ,,
e

e

2 ?
se r , i i .

, |:s'

! E; s* i

t

i 8 . ,
am

I

| 3
|

!

i

* \

1
>

3

I ? I .

II

f 1 : !t i | 't* li f I !
i. i e - 1

e 3 | } e. }

's a a e e e e s ie
'

a . e e 'se4 : a e e e r e s ie

1 10 100 200
Frequewy (Hz)

SY NC. Y@O ACCEL rJO.SPE::! MEN
lW" / TEST AUN NO.axis

. .

.

,

I

'- *&or--e---.___e_m . _ , _ _ _ . _ , . _ , , ___ _



. ~ . . _ _ _ . ._ . . _ _ . _ . _ . - __ __ _ _ . _ _ . _ . - _ _ . ___ -

- 9G10-AXGACO3-5060 #1 106
~

.

'

,

'
.

. Page No. IX-43
Itapon No. 45088-1

FULL SCALE TRANSMISSISILITY ,

! 0.1 0 1.00 10 C 100 2 1000 C

i.

.
p e.

' ' '
, ,,

' ' '. _ .

* ,

e a

i
r.

*
I

} 3

9

.

t ! l
,

i , 6 i i i ! -, . i , , ,
4 * * I I 6 t I 'i ! I i | e . | . ( ,

e

* ,

?
-

' ' ' ' i. e
1

i |- * '

.

!.
s ._

D .>i

3

1
| j ,

i i a . . ,, . , 1

' -, -
, i . , i i, i5 , . . . .,. m is nr ,i i.. , ,

,b ,, . . 4 . w a v +4 . . . .i . 4 &
. ~

s . . .

2 *
m.

!! ' ' =e

:. s ,: e
<

8 = .
a

l
. 3

-.-

I
,

__

|> i . , . .

. . . . 6 ,
,

i a 2 . . . r . ... 3 a . . . . e i. . . . . . r...
1 10 1CO 200

I Frequency (HzJ

W AC:"!L NO.1O bMbNC. OflSPEC: MEN

AXIS 6*n i/ TEST AUN NO. I
i I

.



. ._

Pcgs No. IX-44
Report No. 45088-1

'FULL SCALE TRANSMISSIBILITY
.

O.1 0 1.00 10 0 100 2 1000 C

i.

9

8-

?
^

,

'
6

S

4

3

3

I I
,

l I I 1

8 i F ! e I i
! 6 't t e . . ; .9,

9

e

I
i

g
+ 1 1 1 , , i

6

4

k. .

>

1 3

1
4 -

!, .-
- ,A .. , ,

. m m
[ i' E I I 'l JIlJ h af Ti 8 <{ f . i <|

'

p gg 1 4 - 1 5" ..W. I i i i6. .g
~

9- _

8

N I
i i i

3e
. i 1

' ' ' I '4
=c
s; a
*e
8- .se

S

-

I
.

|i

i i
1 1

I 7 I +| | 1 i g j
4 - t* I3 4

e i |g

1 2 a * 6 e f & 9 10 3 3 e t 6 F 4 9 18 8 4 4 6 e f 8 9 10
1 10 - 100 200

Frequency (Hz)

SPE::! MEN N .C:"EL NO. I k \/ NC. Ve A )
Iw cl.JAXIS TEST RUN NO.

.

.

A



. _ _ ~. - . _ - . - . - - _ . . -. . -- - . _ _ - . _ . . .. ._.
.

9510- AXGACO3- 5068- 9 100

.

t

:
. .. !

; g Page No. IX-45

\, Reper* No. 45088-1

4

PULL SCALE TRANSMISSI5luTY'

0.1 0 1.0 C to C 1C0 2 1000 C ,

se
'

D
e l

? ; ;'

, ,

Ie

i e
'

.
1 .

t

I :,

' '

|

: .
r - i .

, , , , ,
J

I I '' I - 1 i h. 6 | 5 - g
I ,'' i . > . . . . , , , , . , , , . ,

,,

e

e

, , L
' ',?

* ' ' ' -(' e

DA *
,

.
|

|
*' e

4" . .

,

,; -

,3 ,

! il!
'

,,
$

'

e
.i

- - , ,

g . , i . , ,
, > > > i 2 - ,. . .. , ,

, - , , F-,-
.

., __- __ u_ ii i ,i. . ,. i es 1 i

e
- _; ,

- .

e

a 1
- , ,. , ,

!* ' 'r
e

-s
,E : i

8. . - .

1

:
-

-

,
_ __- --

i,
..

s

-a

i 1
, , ,

,., i >

, , , ,

,

' a a + e e i e s ie a a . . .i.... , , . . . , ...e
'

1 10 1CO 2C0

( Frecuency (Hz)
.

SPE*: MEN M' ACCEL NO. 6 LA'4NC. M '

~ ' 6 l'! TEST AUN NO I !AmS ' -

I

_ _ _ _ . . . . _ . - ~ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ - . _ _ . _ . - . . _ . , _ . _ _ . _ _ _ . _ . - - _ . . _ .___ _ . _ _ ... --_



. . _ _ _ _ _ _ . . _ _ _ . _ _ _ _ _ . . _ _ . __. . _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ . _. ___ _ _ . _ . . _ ._m_

h

hage No. IX-46
Raport No. 45C28-1

FULL SCALE TRANSMISSIBluTY

!
4

0.1 0 1.0 C to C 100if 1000 C

,.

'
,

.
7

' ' '

4

i e
,

4

; 8

i
* I

3

i , , ,

,
, i i . , ; , , ,

i e 4 6 6 , , e i ! 6 e ;
gg

. .:
a;

7'
e

-

i e

. .
,

- s
- !

* _

_

| : i
,

-
,

1

1 L K
-

1 E ET 1 I-

i i i t n i i ig, , - i ii
n.

, 1 , -;.. 1 . .
,.

.

u
i r,- r- .i- , . s . ,

: e- _ ,

e: --

! 7 " , ,
g t'

1 1

!* .
:w ,: sa.

. -
_8

s.;

-

|
, =

:, <

: i

; -.-

_

; ;'
1 i 4

i . Ij

. . i, I,| | } | I l i
, ,. , ,- i . . .. -- =,

' * * * * * * * * ie s a . . . r.... . . . . . , . . ..

1 to 100 200 '

|
heat.ency (Hz)

i

,

I

SPECIMEN M ACOEL NO. Md NC. VM

i Axis v= o // TEST AUN PC I
s,

>

|
,

g

,

.

,-__ _ . . _ .



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

,

9G10- AXGACO3-G060 el 190-
.

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

'
Page No. IX-47

; . Report No. ,45C88-1
(,

PULL SCALE TRANSMISSISILITY
i

i .
'

0.1 C 1.03 10 0 100 E 10C0 C --.-

.

L

se
' s -

D
*
*

1 , ,

i r .
,

e.

'3 .

.

> s

1

4

||

,p i , .

i . . i , , , , , , ,

' I 8 4 8 3 e i 1 I e 6 . I s , ,
9

'
e

e
'

. 7
1 , ,

! ' ' ' ' 'e

e-

.I .
,

4

:
I I >

I 3

2 | ,

5
''-

, , 1

. : . . , , , ,

<

3
.

i i i i , . . ,

...i . f i , i. i

r- i . , , , , . . ,,

,h ,, _ . . i . , . , , r r-I i i . . ,

1 _- _

-

,
,

, s
. ,- .

_

2 7 ,'
1

8' ' ' '
e

::a. s

8 = ea.

I
e

___

| | -
'

-

1

|
'

f I
I

I I i 1
_

,
* I ! A i f f |

' . . i
,

_

s r e , ,e a s . e s r e e .ss a s e s e o s e .e s s .s
1 10 1C0 ECOi | Frequercy (Hz)

?
'

i EFECWEN D ACCEL NO. \bN.4 NO. M
to cd-[d| Axis TEST AUN NO. i

'

!|
1

1
'D

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



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

5

- - - . . . .

Page No. IX-48
,Repon No. 45088-1

)
FULL SCALE TRANSMISSIBILITY

0.1 0 1.00 10 C 100 0 1000 C

to

9

8

I !1 i 1 i
i Ig I I

6

e

a
f -

3

i

l
I

a l y
~

6 I
. ! ' . I , i

. j , , i
6 ! 6 4 e , e e i . i 6 e i,g

! 9

8

y i 1

I -

r i ig

|
'

,

8
i

*
: . % '__

8

. .

!

>
** --

3 b
i 3 -

W ,

s . . . ,

a '

i ? ,

j ,' . I1 i n. s 1 i .
.s- , i. 6 . . a 3 , , . ,,.,

> 9g g ] .\ 6. 5 i4
'"*6

[ g. _

i 'c . .,,
W w a 3

f L I

j,
E I I

1 1 w 1 i3
' r 1 i ij g. g

Ig4

6g.
1 In - -

b

*1, -

:
.

9
-

=
, _-

i 3 -

1 : :
i .

"
I

E g

f ]
I I - 1 1

_ ! | I' f I n e I - f i , j
g

- '- 3- e . |.. . i .,. 1 | } g , 6

1 3 3 * 6 6 7 4 9 19 3 4 4 6 4 F S 0 10 3 3 e 6 6'F # 9 10y

| 1 10 100 200
| Fruguancy (Hr)

SPECIMEN '#* ACCEL NLl LY V N O.U U ---

am u -- is _u a ,. .
.

I
1

l
i

I

e

- ~_ _ . - . - _ _ . . . . . . . . . . . . . -- - ---------r-- - - - - - - - - - - ----------w- * r



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

9510- AXGACO 3- 50 60- 9 192
t

I

:

|
t

- ..- . , j

Page No. IX-49
Aaport No. 45088-1+

k
i
,

I

PULL SCALE TRANSMISSIBluTY
f

0.1 0 1.00 10 0 100 2 10C0 C
' $6

*
.

"
to

8 '

8
,

'
? | ,

,

: . ' ' ' '

'
6

i e l

5

* 4
4

4

3.

i
~

Ig

.-

Y I

L & I i I ,
I

!1 ! i e i i i # ! 1 ! i p i ! , ,. , ,
* 1 1 6 e i e * a i f i 6, . # i. ! ,j ,,

, e
1- e

: '
1 , ,

! . ;'

: ( e

.

9,

>.

2 ._

t

._

e : .

| 2 ,1 1
, , .

j, l # .
l

. ! [
$ i i I e I. 1

,F
.

E, ,I ,i I ,
3 1

r ,, _ - - - ,.i
, , . <1 . . , , , ,, . , , ,,

. . f. . , .. . . . . . , ,. .. , , .
---

_ '
e:

I
e

2 '
. , , ..

-

3* i 1 1:g

.
E t, e
*

8a .- .

|
'

8

, *
,

s . .=:
,

.

|
|

|
-, , . i

,

. ,
,

, , , . ,

|
6 s i 1 4

3

e n s e s e r e e se s > . , s r e , ,e . s . , , , , o .a

1 10 iC0 2C0
Frecuency fHz)(

Y ACCEL NC. \ M4 NC. %C ASPEC: MEN

MA38 fd TEST AUN NO. 1
| AX;$
I

*

I

( -



m

_

Fage No. IX-50 -

.teper Ns. 45C68-1
-

-in
_

FULL SCALI TRANSMISSIBILITY s ]

0.1 0 1.00 10 2f 100 0 1000~J
-

-

_

..
-

,

v
e %
?

. , s
, , . _--

,
-

i _

-s
. m

=
.

3 2
_-
_-
a

'
- 1

-
t i . h -

1 2

[ I ii I I 4 ! O I ' E
.- . i i , m.; , ,- a , i . i- i ., -

, ,,

?. v i , i 6 i i * ' ' '
.s, , , , , , . .

se -

.. . -

'' -"

4- 1

1,
..

, i i . i-
-4

f - ,
_

_- -'.
-

3 m

.- _

3-

g

. - :

. | \ k), _

- -

i=
:n. E--

i
..

-a

=
3: ' ';

-

.

, -
_j" .L.g ,- .. 1

-- ,

.E.'
'

i .-
Y

i, 1- ,

', .| | W j
, .

3 ,1
1 1 i i . , i i i . i ri i i i i

, . . . i . .. i . o , , . . ,

,,

.; w

.. =_
7 | _-2

,i
>

. 1s w
:: . a

{ s {~~ _

5. =
' "

i.:
.. -

-

-.
_

4, .s
-

W
_=

3 g
,

1
i i

"

i i i l 3
. . i -

, , ._ 1 _i i ,, , ,
. , . , , , i . .

'
, , , . . . , . . . . . . . . > e sie a . e a r e e is -

1 10 100 200 j
Frecuency (Hz) :a

,

-

SPE::! MEN D" ACOEL NO. 2 L E NO. WA ) w
b dAXI5 QO ' TEST AUN NO.

a 9_
i

-

O EMO M M

w

_

=



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

4 ,

9G10- AXGACO3-5068- 9 194,

.

i

_ _ . -. . ._
.

'' Page No. DC-51

(' Aeport No. 45088-1

FULL SCALI TRANSMISSIBluTY

0.1 0 1.00 10 0 100 2 1000 C
,

i

..
e:
e

] ,~- 1 i

I I I I r

j e
' ' 'i '

.

I
; e '

9

a .

, s

i

'

s

<
1

,'i .
, , ',,

! , 4 * . i i ..
,, , , , ,

e

a

! ? 2 =

' i ,

,.- ' , , ,e

('

-
,

,
-.

.
1 ,

_

*
,

'
>

h. :
-

.. -

g ."4

ig
.

1 . .
# 1

.I ,m
.. , ,

, -3 .' . .i
,,

- + ! i g .. .., ; - 6-,, , , -

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

. ,,

i * i
e -

'
2 ?

i

|
| lj ' ' ' .e

| '::
$* *

i

.
I.

= .

,

*

,

'

s
..

| !
!i

i

i. . i i ,
I I

f
-

, , , ,

' ' ' * * t ( , ,!
i - i . ,

,
' * * + * * r eeo a a . e e r . . .a a a . e e i e a se
i 10 1CO 2CO

Frecuency (Hz)

( ,

I

f es

| SPE : MEN D ACCEL NC. N NC. \' N
t^2M1 TEST EUN NC. I--Ams

i

- - , . . - - , - - . - - - . - - , , _ _ , , ....._._.m..-,__.~,_~ _ , - , _ . , . _ - _ _ . . . _ . _
_

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



._ . . . _

Pcgo le. 3-52
Report No. 45088-1

FULL SCALE TRANSMISSIBluTY \

0.1 0 1.0 0 10 0 100 7 1000 0

.

90
9

8

1

g
- i i i

6

.-

S
.

&

2

! 1 I

I I i 1 : y j
_

y
.

I f a f
' ' I I i | J 4 ; ,

i I * i i a e i i ; ; ;gg

9

4.

I ; j

.i
- , , , , , , ,

4;

.

4'

k
8

5
.E

-

a 3
E -

W

~E / .v z. .
= , ,, , , .

,g . . > > ,
' ' 'I ' I J 8 1 I' l I i

'*6
i 6 4 *I J- i6 4 5I TW gg y '_

s-
a

_;

u 1 , ,

fj
' ' ' '

!i
'

, i , , , ,,

::
ag.

e
8 .
.

3 ~ 1 ~~ |
.

|

'

r , i
' ,' . i

' I I I I ]
- , ,

-

1 ;,

| ;, e- i7 i , ., ., ii
, '
t a . s .
1

., e s ie a a e e e , e e se , . . . , . e se

10 1LO f.00 i

%e.7cy (H2)

CL NO. Mb NO. bSPECIMEN _ M~
L C G fD' TEST AUN NC. EAXIS

a

e



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

S'G10- AXGACO3- U060 't 1(76
.

_ _ . . . . . .. ..

1 Page No. IX-53
'

paport No.,45088-2.
s

PULL SCALE TRANSMISSIBILITY r

i
>

O.1 0 1.00 10 0 1CO 2 1CCO C,
4 -

t
.

...

e:
s;

,p ,.
. , ,

. , , ,

I t
j

'
.,

! ..:
!D
j r

;D
.

. ::
'

i ,

I - * Y I r.

g i . I I &
I

p iI - ,. I,
' ! : I + | y i

. , i , , , , ,. i ,

i . . . . . . , . ,
,,

: *
s'

r
, , ,

' ' ' ' ' '
6

:. (^ is

pt
_

: .

:
i s

--

II
..

_

| s . .

: : '
|

.

$ . -
'

. , . < :r : -

a ,

. I
g i i 1 - i ,,

- 1 .
i

, , ,

i - i , i i i , i i , ,,
_ i i i i .i + . , , . . . . .

, 2 7 -n
.
e

g , !

!* ' '
s

:
s. s
<.

8. - .
..

I e
_

- - -
-

.

| s
.

I

ii , , , ,, , ,

4 3 3 i e I,1 2

i a a . ..,se. s . . ..,... , a . . . r e ia

1 10 100 200
g. Frecuency (H2)

.

SPECMEN D* t.CCEL NC. 5 Y NO. O
I LNdd TEST CUN NC. b?.X:S

i
I,

,

A . ~ . _ . - . - - - _ . - - . . . . . _, _ ._ ,, , ,_ , _ ,_ _ _ _ , _ , _ _ _ _ , , _ , . , . . _ _ _ _ _ _ _ , . _ _ _ _ _



_ ...m_. . . . . _ . __ . _ _ . _ _ _ . _ _ . _ . . _ _ . . . _ . . . _ __. .. - . . _ . .

1

. .
-

4

Pags No. 3-54
Report Nc. 45086-1

1

FULL SCALE TRANSMISSIBILITY

0.1 0 1.00 10 0 100 2 1000 C

! i.

O

! 9- r,

?
I 1 I I I I I I

9

.

!

$ w

3

'l

f I

I .
I

1

-

t' I i i l i I
'

i
i i i i i i

, ,

, s 6 4
i 'I ' ' '' I

90
f 9

O

f
'

i

'
' *

1 1

6

6

-
g

a

8

: ,

*
!

-

! 5 . t ,
,

sY 1 l' . I

||
6 i f i AV. R 1 _t ." \ f i ,

'

g
-.. _. - - . .f s F | |. , p- ,_'

>
e :: -

.

8
_

_

2 i ,

8: .

:: .:
2 |; a
a.
8 .a.

|
t a

l

!
t

j i i

[ I i
' I

I ' I 3 : ! I I t i e

5 i I i~ e I -I i e f.

| 9
a . . . , e sie a a . . . r... a a . . . e e se

! 1 10 100 200 ,

'Freovency [Hz)

! SPECIMEN M ACOE NO. WuGNO. bA ]
1

i Axis ' ''Gld TEST AUN NO.
6i

!

:

1

1

)
*

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



. _ -_ _.-. _ _._ ___ _ _ ___ _ . _ . _ _ _ _ . ._ ._- . _ _ _ _ . - _ __

9G10- AXGAC 0 3- 5060 'I 198 .
.

-
>

E

i
.

-- - .

* Page No. IX-55

k , Repory,No. 45088-1
,

>

,

{ PULL SCALE TRANSMISSIBILITY

0.1 C 1.00 10 C 1CO 4 1CCO O '
.

4

,i

a

is. -

,

9
, _-.

,
*, ,

,

9

!

.

'
s

!

I

a f

i

,

3 4 ! 3

,.!.. . . . . , , , , .
i 3 I , , ,

. i . . . i ,
,,

,

1 e
<

. i
'

i r
,

< . , , ,,

*'

.

* _
--

I ' .

>

*

I - ,

ai z'. ; -
1

Q
1 n ' s s n , .

4 . _ i . _. , , , ,
,

. i , i w r s. i , 4 , 4 . .
; , , _

_

, ,
-

,
,

o e
|

!g* a ___

a0 s
*

I =. .
.

,

s
___

_ _ _

t

,

i
'

. , , , ,

. . . .
, ,
> > a a . . . r . . . . a . . . . , . . . . . . . . . , . , ,,

; 1 10 1CO 2C0
Frecuercy (Hd

i

b'SSE : MEN - ACCEL NC. "Y NC. N U-
MG || L* TEST nun NC.Axl5

i i

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



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

.

Pctga No. DC-56
--Report No. 45C88-1

'

;

)~FULL SCALI TRANSMISSIBILITY
,

0.1 0 1.00 10 0 100 8 1000 C
. .

i.

. i

a:

': , ,

e' ' '

!
; s -

.

. 3

1 i
j

.

3

I i 1 i I j y i

. , , . . . .
_

, , , , , ,

.I
8 I ! I l ) |. 4 I , g

. . . i , . , , , , . , , ,,.

t *
* e

' ,

1 , ,.
.

e

s

3 -

b:
i 3 -

! . ;
1 1 -

, ' "@ 1 1 , 2 ,,
, , - - - , , ,,
,. . -- . r. , ., , .,u

T>= g g II i J l + E e

e
*

.

e

U 7 e

' b. '

::e, a
a
g. --

s
.

,

| 3 =

|

| --
'

s ?
:

> -

1 1 .

I ] 7 g

t 1 I
.|

1 I |*I e i 4 e , |
'i

_

3 I- .fI i.g , p 4

l i a a +e , , e e se e a . . . , e.. . . . . . , . . . .
1 10 100 200

- Frequency (Hz)
>

! SPECIMEN D *' ACOEL NC. M'* NO. dM
I

! L odGM bAxis TEST RUN NO.
- i

t

___

0

.A +----,ewem,----.m..-,m..-.-.__, - _ _ _ _ _ _ . . , - _ _ _ _ _ _ _ - _ _ , _ _ _ _ _ __ . , _ _ . .._._--___.,,--_..m-- ., .- , , - , . , _ , . - . - . . , - - - - , . -



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

9510- AXGACO3- 50 60- 4 200
.

4

.

_ _ . -

Page No. .X-57
* Report No. 45089-1

FULL SCALE TRANSMIS5181LITY
!

e

0.1 0 1.00 10 0 100 % 1CCG C .

i
-

i.

e .

.

?

e

e,

.

;

a

i
i

8 t
,

;

,
>

,

.i
, . . . . . , , , , , , , , ,

i i . i ii- i . . . . ! . i , , , ,,,

, e

e

'
,

i e
' ' '

| ( '

i *

|
'

t s
, : 1

1 >

3

i
. 9 :,

.

I
- , . .
2

- m , - , , , , ,f
. . - , , . ,
, ig

. = f i : 6 rg
p ,,

.

e i . e i i1, 4 i i i, , . i 4 .
+

e .-
-

e ,,--

2 7 '

,~

!* '
e !:3s s

<

8. .

.) da
.

a

}

}

I

I L ig

i a a . . .ra.. 4 . ..r... 2 . . . . 2 . . ..

I 1 10 1CO 2CO
Frecuency (Hz)

(-
I Y ACCEL NC. S NC. U57EO: MEN

L * ,Id TEST AUN.NO. A
| AxG

s'

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



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

1

e.

,

Page22. 3 -53
Repe n 22. 45088-1

a

FULL SCALI TRANSMISSl51UTY

C.1 0 1.00 10 0 100 & 10C0 C
#5, .

1

90
9

1

7
| 1 .,

G
"

'.

S

e

3 ..
..

r

_

$ ~' g _

- - -

-. - I

---O- j ,,,

, I I 1 1 :-_ a I

! ! ! I 3 3
' I 3 i

f 1 3 i e 1 I I

6 I * I e 4 4 * I 4 i t _

* * *i_

9g _- - -

%m_
-

.
_.

I ?
^

, , i -
, ,

e

S

3

.

..

.

I 3
4

> n 1-
.

.

-

1.
g

.
W
= ,

'

m
-- +1 . .

, . _

* I L -] I .
t

1- I - I m_ A , - eF - I t 1 ,

4 g i p-I e 1-
p,,- _

'_1

T
m s

; s;
' ," ?

U ? e--
. i >

, i <

j a; ,i
2 ::

G3 s- '
-

.-

n -g. =-

.
.

S - . _ _ .
~ $d

w.E-
---~

1.

! I

I
_- - . I

e I i m I . .
!'

1 I I I I i i l* b i I i- 1

f
e 6 6 - t | 6 1 -p,E

1 a a e a e t a s ie a a e e e 7 a t ,e a a e a e r a e is j

1 10 100 200
Frecuency O M |

.

+-

|
"

- >
,,

sncuEN 2.o" ac:n na te> um na. < n )
/

AX!S , M d 6'M TEST AUN NC. O
a

e

m

c., - - j

.

M l_^__' ______ _-___ .- _-. - - - - - - , - , _ -- -,,-@- +,



9510- AXGACO 3- 5068 el 202
.

Page No. IX-59
.

Report No. 45C38-1

k
FULL SCALS TRANSMISSISILITY

O.1 C 1.0 C 10 C 100 3 1CCC C
_

is

e

e
'

t

'
e _ , '

e

.

3 _

3

a
,

I i s !
,2

1 ,

.
1 i i , . , , , ,

4 . . . . . , ,
,,

e

e

t: ,

,, ,

. -

(. .

..
>

I 3
? 3
1 G

- ..
"

,11E 7

-

9 ,

, , , ,
1 , , ,

,.. ,- , . . . , , , , , .

.: ,,
_

.i _ .1 i , , . . . , ,

, ..

. ~,"

2 ?

!! ' ' '
e

i ::=, e

3. =,. .

I

8 __4

3

1

|
. ,. .

,

i a > . . . . . . . . . . . , . . . . 2 3 . . . 1 . . . .

1 to 1C0 2C0
Frequency (H:]

NO " ACCEL NC. Il '/ NC. ' 'f AE;E : MEN -

bt.Xts M or / ' TEST Ft.,N NC.
/

.

L



Page No. IX-60
R:pc:- No. 45038-1

FULL SCALI TRANSMISSIBILITY
,

0.1 0 1.0 C 10 C 100 R 1000 C

i.

9'

0'
?

g i r 1

8

4

S
-

8

.

I . 1 ,
I I 1 - | ! j v s ,

r f f I ! t I I e e i,I

e a 3 4 6 * 4 1 e 6 6 i

9

8:
f^

6
' ' ' ' ' ' '

S

e
= *g,

- t

'_ _

_

3 s

3m
& _: _ _ - - _ .

,k g _ _-
' ^ - '"

M
M
f

I
~

l

.h , .
,! y ,g ,

- H-
i { 6 4 eJ h

,:: ,, _ _ _ ._ -- -

x_ 1 +. i. . . . ,.e

*
s % ,

E I '

m 1

i* ' ' 's

g v: 8

8e
_

i

.
-

i

,

.
)

: |

,

e I

!

. I . I 1 1 ,

I I I f ! I
' 8 3 i 8 i l i i I | . a ! (
I i } ! ! . .I e t I i i [ 3 I

i. a a + . . f e . .. a . . . , e e i. . . . . r... I*
I1 10 100 200

Frecuency (H2) j
!

*

SPEO: MEN AO3L NO. I 2 kNb NO. NPG

Axis '0N6/V TEST RUN NO. 1
4,

e

, -,- .~ , - _ _ . _ _ _ , _ . _ _ _ _ . . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -



I

j S'510- AXG AC 0 3- 5 0 60- 9 209

Page No. IX-61-

moper: ::o. 430s3-1

(
FULL SCALE TRANSMI55151LITY

1

: 0.1 C 1.00 10 0 1CO 3 1CCO Ci

t

a

10 .

i I

e

I , i . . , a
r ! I 1 4 -

S
-

-s

'

3

6
-

2

4

1 1 I ig I a i i i l l T
y

4 | t 1 i ? I I t t
i,. , , , , ,. . ,4 i,, . . .

.

e ,

F ,
, .

,

> (f *

s

I E
1
3:y

.

m g 1 1F , , ,-
, ,

5 u, i
, , ,

. , , , . ,, . , , . . .
ie

- + ,. , , , , . , , , m
,

_
.

_ _
- -

e -
m

y ? 'm f' '

,

?* ,
' 's

::
I s
a

8 .=. .

) -
>

a
__

.. )
'

,

l
;- ,

,.i
, , ,

. . . , ,
' , i

i a . . . . . ,,a a . . e ie... : 4 . . . r e s ie
1 1 1CO 2CO) Frecuency (H:]

g 5;EO: MEN D~ ACCE' NC. !I V NC._
'#O

Axis '. s ve / v TEST CUN NC. 1
1

'

i



.. . _. - - _ . _ _ . - . - . . - _ . _ . . . -=- . . . ._ .-

Paga Nc. 3-62
Reper: No. 45368-1

FULL SCALE TRANSMISSIBlWTY
: s

0.1 0 1.0 C 10 0 100 3 1000 0
I
e

it
I $ 5

'
8

?
I

4

9

4
4

3-

!
1

.

g

J -

I

- - 1 1 1 1 1 1 ; e i
i T | 6I t t i e

.f t. .!
f

, ,. . . . , , ,

ie
$

e

.: ,

t

*
, .

, ._

l
4

>

| 5s
3 .i

4 ;.

g . ,

I l'N I

a ,- - - .- -

'' ' * '
.

i i . , 4 .a,ii I i i i ; i

. t- -m . I .., , ,r -..s , i
, ,

-

_

* - _ ..

S ' '; -

'g ?

| Eg .
.

i , s 1

:s
; i; s
i s

| !:. t
,

.

S

I
l

8
,

i
}

1 1

a i ,
. . I a

I ' l ' I I | i | t
-

i

{f e t i+ .| 1 ! . , ,

g
* a a .. . e i e e se a . . . r.... . . . . , . ..

1 10 100 200 |

Frecuency (Hz)

SDECIMEN ACCEL NO. INLOV6 NO. NG

I-tev0/V Test RUN NO.Axis
,

.

W

.-~.m----_____



'
9G10- AXGACO3-G068-9 206

.,

Page No. IX-63
" Report No. 45C8 3-1.

.

FULL SCALI TRANSMISSIBILITY
,

a

0.1 C 1.00 10 C tCO S 1CCO C
.

..
,

e

t i ,
i < . ,

,

s

-
.

!

_

;

= _ -
_

r
1 - . . ,
. . - . . . , , , . ,,

. . . . . . . - , , , ,
,,

' e
-

;
-a

t,9 -; t

-
> e

(
;

,
-

.
4

;,

a; _

i 3
~

1
15
2 :: ,

_

.- . . , ,3 ,

j . i r. i. i . .

h ,, - | |. |l ,j ,|| u' ' '
, . . , .

-_

, _
.

- .

e m ;

e s ' , . :'

,

s. i ;g; ,m
,

:
s, e
<

8 =, ...
.

'
3

l

| :

. , i > .. , ,

. . , .
,

i a 2 + i. . : 3, a . . . . r.... a , . . . . . , , ,

1 1 1C0 ECC
Frt:uenct (Hz)

k's se.ves acca.se '= v sc. ycs

as 'os/i resr ses .sa 2-

/

t
-,. - , _ - _ - . , - - . . . - , . _ , ~ , _ _ _ _ _ _ _ _ _ ,



Pcgo No. IX-64
Paport ;o. 45 SS-1

'FULL SCALE TRANSMIS5tBluTY .,

O.1 C 1.00 10 3 100 0 1000 C
.

is

e

a:
*

T'

s

e-

,

e'

I

s-
__

3

.L.
. . - , _

. .

a i l I ! I I I i i . , : ].

I i a 1 . t i e
'

9 I l | ' ! - | .
t

i i i i i i i , , , i , i i . , , i i,,

e-
e-

I '
n

r .4 i,,t , , , , , , ,,

.-
-

- y 3.

$ -

-D '
m

.

. $_
'' "

@ ;
- .

a / ,' ,- ',
' ' ' ' 1 .

1-
I

1 , , i i i i .
T

u
6 gg .7 6 - ia al | | e 6 ,

e:
e; /

q ,2
. .- ..m.

i

-$ ga B & I + 'F1 i : LE i u

g = __: ---

% =-
-. -=

-

*
.--

.: : a --
*

_

= _ _ ,
--

as-e.
- -

|| _ _.- , _r : :
_

, - .. . _ _ . . , .
+

,
_ .

7. .
; ; t'

,

a

' I
'

! ! Y l
1 3

e ' t . i j
i [

6 ' ! e i 4 i a ! i )g
i a a e s e i e e is a a . e a r e e is a a . e e r e e is
1 10 100 200

Frecuency (Hz)

.

4

SPECIMEN to ACOEL NO. /WG N O. NC 4

Ax!S L AT |UE17 TEST RUN No. V7
/

e



- - . -_ . . . - - -. - -- . _ . .- . . _ . = _ .

: 9G10- AXGACO3-0060 #1 208

.

Page No. IX-45
} Report No. 45C88-1.,

.('
*

:
' FULL SCALE TRANSMISSIBILITY

i

0.1 C 1.C C 10 C 100 S 1CCC O
.

.

i.

e
.-e

t,

'e ,;
-

.

*
t

'
*

>
-._.

_

-

'
1

I i i y
, . , . , , ,

> - -
, ,

-

,. , , . . . . ,

e
e

.I

r.
-

i 1

r y s ,
Ig

: e

4

3

i =
>:

! 11,
.

p-

.

3 ,' ,-
i

; s i I"
. ,

,

i1 '
V 4

.f I .. ir [ 4 e i *, , , _ _ _ _ _ _ . 4 . .

,.
. .

.-
, e '

N I

.Ej r

e '', .

p,
'

e

3.
' - .

| :.

i
,

| *
-

|

|
|

-

,

'
|

, 4 2 . . .r . . . . a . . . . - . . . . , a . . . . . a
1 1C iC0 2C0

. Frecuercy (Hz)

EFE :VEN ^S ACCE' NC. E'U NC. 'M*
.

AXIS L ATA>EM TEST :UN NC. U
/

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



. . _ . . . __. _ . . . _ . _ = . . _ . . _ _ _ _ _ _ _ ._. ._ _ _ _ _ _.. .

'

.

Page ::c. 7-60
Repce: No. 45085-1

|

FULL SCALE TRANSMISSIBILITY
,

4,

0.1 C 1.0 C 10 3 100 E 1000 0
<

!
:

___

1 ee
' e.
, e.
' ?

, ,

e
f

e

i

_

*;

1

-
:

_

-

,' :

<
.

,

ij . i i

; ;

| | .,' i 1
3 '

, , , , .
,

. . ., , , ,, . .
ec. _

e;,

4 ::
'

?
, i I 1

e
I

* e

!
f .

*

,

>

4
5

-- , ,
, , . _ ' i

,

*
, . 1 i e- 6 .

' I i I 'I
, menses

, '
a 3 t | l 1 E A I N'

- __ i ._ - -
M, .i. > ' i -

,1;,,_ . m . _
. m-w m

! o
- ;

! e
'' o ,

! !! e

:er : e

8. .,e
i

4:

=
.

.

! :
,

l
e,

i

r i I i

! || | i |
'

'
,,

|
'

i . . . , e s ie a . . e r e s ie a . e . a e is

i 1 10 100 200
Frecuency (H2)'

!
,

20' AOO.EL NO. 3V N O. VC4
~

; sanciveN

| t.x:s L M/JW TE5T RUN NO. Wl
.

l

*
-



.__ _ _ . _ _ _ ._. __ _ . _ . . _ _ _ _ _ . . . _ _ _ _ _

9510-AXGAC03-G068-9 210
. .

1

i

Page No. IX-47
Repor- 23c. 45C83-1

4

PULL SCALI TRANSMISSISILITY

,

0.1 C toc 10 C 1CO 2 1CCO C

..

.:
8:j .

7'

i > s; -

.i ,

j e

-
4 .:

1:
i 3

_
= - ___.

I -
,

'

,;

b
. , i , , , , ,

r . . . , ,, . '

j ' )
- ' . i . . . , , , .

. ,,

.
1 .' - -,
: 1 .. i

-' s __

s

I( .
-

: F
t 3

# >

3

e _c;

2
I ," '

.i ,

;

! g ' - i

v , r , , .

,L , .__j; - - - - -
,

&1 . . . ,, , , ,_

< .

I 2 1 '

' 1: ,
,'

~3
30 s

2: +:.
i

i

S

- it
f

*
; |
!

;

I | > ,
" t I

i ,
i i a > - : . - . s in a . . . , . . . . , , , , . . . . ,

'

T 10 1CO 2CO
Fmuency (Hz)

|.

( ,,

2-0SPEOMEN ACCEL NO. Y L*T N C. Ned
I ax:S LA7,/ds/- ;g57 =gy so. P7

I

a
-- - - _ . _ _ _ _ . _ _ . ___



~ . . _ . . _ _ __m . . _ _ . . . _ _ . _ . . . . . . _ . __ _ ___ _ . _ _

,

!

Pago No. 3-64
Report No. 45088-1

i
.;

FULL SCALI TRANSMISSIBILITY
'

8

<

0.1 C 1.0 0 1C C 1CO 3 1000 C'
.

i

is

B

e.

1=

' '
e

,

e
:

'.

_
I.

*

--

3

:
E

. - 6 3

,1,
, ,I

- 1 1 i 1 , , . , , , , . ,
I i - 3 I I

i. .,/: ! I 1 i a r i ! , [ 3

> i . . . . . . . . . . , .,,

9

e.
* ,

e

S

.
.

"
i.

, g.
/ 1

>
.s

'l e
3
2 .

3 , . , , 1 ,;
1 . I . ri rum . ! . ; ig - > i .

, , . . . i __r .i .. - . i i i , , , , i
-

,-u - - - - -<u _ - > . c. . . , , , , ,
,,

e-
e

E I
. . ia

!! ' ' ' ' '
e

:
-

i *, s
*e
I= .
.

9

s

.

.

-
,

. . . -
! ! ! | I | | 1 j g | |

. . i . i i i , , , . ,,

,

i a * . e e r e s ie a a . s e r e e se a : . e e r e e se
1 10 100 200

Frecuency (Hz)

W ACCEL NO. S* U NC.VCASPECIMEN

Axts L M />K2T TEST RUN NO. S7
/

.

O

A



.. .. . - =. . . . . _ _ . _ _ _ . - . --.-. -- . - .- . - . .- =

9510-AXGAC03-5068-9 .212

Page 210. IX-49'

Report :e. 45c88-1

FULL SCALI TRANSMISSIBILITY

i
0.1 C . 1.0 C 10 0 100 3 1CCO C

.

,

-,.
,

*,

: * ^

i
i, ,

. , -

- ,
. \s

.

* ,

!
.

i -,

3
; -.

-

4 W

'
i

1
-

i
'

:, i ,1
' t t i t 4 i . 6

- . > i, i 1 . .,,

e.

|
*
t

A I
' ' ' ' ' '

Ii 6
!
i e

(.
.

3 .

, >

3

3\

| | 4

3 | ,: .
,

; - , -, ,

! > > - i . ,2 .. , . . ii , , , , ,
-

, .. , , , ,r ,, , - _- -- .

*
_ ,.

e -

y 7
.

' '

I:
,

. <- -

: .:
33 e
<

$.
=

. ;

':
;

s
-

.

r i

'
i

s a > . e e - .ea a n . e , r e .. a , . , , , , , ,a

1 10 100 ECO 4

Fmcuency (Hz)

*en S 4 '' NC. #d a53EC: MEN " ACCEL NC.

:.xts "AK/>c*? TE5 sun %C. ?7

|

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



_ _ ____ _ _ . _ . . . . _ . . - _ _ _. _ _ . _ _

Pags No. IX-70
Repers No. 450a6-1'

i

PULL SCALE TRANSMISSIBILITY I
.,

1

0.1 0 1.0 C 10 0 100 3 1000 C
t

1

ie ;
e

e.
I v
| ,

, ,

e .-

!a

e

1
i 3

:4

i
.

[
l .

.

| I

.rt i l i i

.x
.

i,
,

> , , i i
i

+ ,

. ,

. . . . i , . . ,
.

,,

,

e.

1
Ii !

e
!
i e

*i ..

J

- e ,

>

ksi
se

.e
'E _ _ .

] g . , . . , i, 1,
, , .11

,. 1 m , . .
i

t
I

, I M L E , i i -
,.

: - , , , , m- ,.:: ,, __
-

e

e

2 ' .

,

!: e
i

::
30 6

-a.
8 .,

si

3

!

!

| s

i

I

j

I I
g

I 'I e i i I
f i

1
I ' | 4 i * *i

9
i a a . e e r e s ie a + e e i e s ie a e . e e r e e se

,

| 1 10 100 200
Frecuency (Hz)'

,

e
M AOOEL NO. 7U N O. 1 #" A

l' SPECIMEN

AXIS L AT /o 8" TEST AUN NC. E7
, /
: .

i

,

t

e

O . . - - - . ~ . _ _ . - - - - - , . - - - - - - . _ .__, e-.---._-n,.... ---v~.



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

:9G10-AXGAC03-5060-9 219
.

i Page No. IX-71 i

Report No. 45088-1;

FULL SCALE TRANSMISSIBILITY
'

C.1 C 1.0 C 10 C 1CO Q 1CCC C
,

,e

9 -

t e

? |
' '

,

, , , ,,
,

.

.
.

s _ __.

4

!)
*

!I
-

1 I I I . 1

, ! 4 3 1
8 i i I I

* i I< 4 t a f a

.l ,i . . . . . . .
, ,,

| *
.

',? . s

, , 1 ,, , , ,,
,

l *

>L -

:
a

D
#

'

e
E
3 , , . > >

I 4-
, , , . . . . .i.

,. , ,- . , . ,,, , , .

g , , , , , ,
.

i, i
. . , ,

, i i .. . . ,

,. . - - - .

s; " '

W ?

!! '
*

~.
Es e
*

3 - .
a

) s' -

| si
t

I , ,

1 1

, . . . . ,,, .

, a s s s s : e e ,e a a s s s r e o ,o a s s s s - e e .s
1 10 1CO 2CC

Frecuercy (Hz)

I( a
N ACCE' NC. 74 ^ T NC. MC4s;E:: MEN

4 T|J "I TE5T RUN NC- 97axis !

i

!. l. .. . --. - . - . . _ . __. - - . - . . - . . . _ _ _ _ _



~ _ - - _ . - . . - - _ . . - _ . . . . . . . . _ _ _ ..-

$

1

Page No. IX-72
Reper: No. 45088-1

|

FULL SCALE TRANSMISSIBILITY 3'

1-
4

[ 01 C 1.0 C 10 C 100 Q 1000 C
.

: ie

e

e4

?
. . .

. i

!

.

(
3

1'
;

a

3

$
!

* * * e i i e . 4

.
i e

?
, . -

,

'

| .

'
.

S e
, .

- !
: >

a,
u

.|
_

@
a .
u ...
- i.

. .

t *

e t
.

.,

I: .:

::c4

EC .
a-

8.'
.

! .

!
'

,

!
| :
r

I,
.

. !

'

! '
i e a . . . , . . . . : : . ..,... . . . . . r...

| 1 10 100 200
1- Frecuency (Hz)

=
N ACCEL NO. 9V N O. VCASPECIMEN

AXIS LAT|JssT TEST RUN No. ?7

.

/



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

9G10- AXGACO3- G068- 9 216
.

I

Page |3c. IX-73

Ra;crt No. 45C88-1

'
PULL SCALE TRANSMISSIBILITY

j,

I,

<

I l0.1 0 1.00 10 3 1C0 3 1CCC C 1

i
I

..
-

' s

; *
* 1; .

: . -

2- -

i

; e --

;

i *

>
~

*
_ _ __

_ _
,

_

i-
1

1

' '

) 4 , , , . ,
,.. > i i . . .. . , ,

j ,,
. . i . . , , ,

e

e

t,

+ '
; . ,

; -
_.

.

!(
-

*

4 9 -

' >

g
; 1

2
h,

3 I d

+ 1
i

; i i . , ,
, . , , , i . 1 i , ,. -

,,
.

, , _ ____- - -. % > ,

I.
s:

'

m.

-

*

V '
1 .

I: '
. ,:s, -

i.
E: e
*

,
8.

. .

1

'
3 I

1,
3.

1

.

:
,

1 .

' '
'. t

e a s * s e r s o .a a a s e e r e e ,e , , . s e r esa;
.

| 1 10 1CO 2CO
4 Fescuency :Hz)
i -

1

' **
,

j 3*E::: MEN AC05L NC.10 L AT NC. uM
>

j axis "7|'1 GA Y 755' %.;N NC. Il

1
*i

--..,r---.--,,-~..,- , . - - _
_ __ - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -



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

'

,

Pags No. IX-74
.

Repe n No. 45086-1'

FULL SCALE TRANSMISSiglLITY )"

I O,1 0 1.00 10 C 100 0 1000 C

i.
*

e

*
,

?

! , ,

e
,

*
4

*
1

!

; a -_- - g
_

i

:
1

1
:

1
> , . , , ,

4 , ,.

, . . ,. . , , . ! , i . . .,

. . . . . . . . . . . . . . ..

io

.
-

, e

< ?
'

e I
,

a

i e
t

.
j -

.

'
s

' l
,

>

4 ,:
3*

-E.,

a m .

.

4 -
. 1 i 1 . i

i i . i i , u i i . i r i i i - g! @ . ..w. . . _ i i ,- ,,,,,...__-m _

e
-

8:i

! W. t| , i

' 8! s' '

| :
1: e

,
i

. I. =
;

| .
..

.

| s'

I

i e,
,

:|
i

E I I .

1

I I - A l ; 1 I I l .

I 6 # 1 4 ? l I I i ! . L 1 i I
f

i i ! 3 ' I I t I l
g

i e a . . . r a s ie a . . . 1 e s ie a . e e r e e ie
i

1 10 100 200'

! Frecuency (Hz)

I
rt

M. ACCEL NO. /// N O. VC4I sascw EN

I7Axis t 4 r/vrer TEST RUN NO.

1
-

,

!
.

1 .

a . .



?9G10- AX5AC03-5060-9 218

.

Page No. X-75
- Report No. 45088 *.

FULL SCALE TRANSMISSIBILITY -

C.1 0 1.0 C ' 10 0 1C0 E 1CCC C
e.

't
,e_
e-
e:

'
7: , , i , ,

s' '

*
--

_-

.:

s' - - .--

_

- -:

F

I I I , 1

I Y I

i , , , .. , ,
, , i . . . .., , , ,,,;

9.
e:
7:
,, , , ,

( .

.

s'

>
23'

3
t. .

-

g ,-
. , ,

- , , ,

, ,

,I 7
t a ag, et e i

e--i4 ,, t;_ w .- . , ,

s.
a;

W f: ,

.! .," e' -

- < ,

<3m ej

; 8- .:.

-
I

I *

!
l I
i
,

!I
l
i t

: i a > . s e e e e se 4 . . . , . . . . , . . . . , . . . ,

1 10 1CO 2CC
Fescuercf th:1,

1
i

f*p *e

t.COE' NC. f 1 f 47 NC. #CA5 fCP/E9
I

.u.s ' + - A> " r iss :en sc- P7
3
: /

|

L



=-. . - - - . - . _. ._

i
s

| Pcgs No. 22-76
Repor- No. 45034-1

PULL SCALE TRANSMISSIBILITY g
3

, s

I
' O.1 0 1.00 10 C 100 E- 1000 C

10
9

6

< t
'

4

J .,

!
+

,

1 4

1

t

| ,

'

| !
.

i i ra
. . > > , ,. j
I > I 3 it j i j

9

- ' - . i - , i , , , ,1 ,,
4 e

e

? e

) s
_-

i

.
,

6

J e - 1

!
. > 1

,3
-vi.

.g
_

' ::
_

I I A

i E - i > - ' r . . . . i
i i e 1 I i i J - ; ; ; ;

,7 . , , |' | | ; 4g
-- - m _ ., , , , ,,, __-

, ,.

! e
' u . 1

!| !! '
>e

; =r
. av s

a ,

8 ..
_

J

! 8
I

t

I

I i ,

il . . !

;i ' + i i i . i ,. , , , ,: ' I I I 3 1 I.I I | =| 61 ' 8 8 * * * * * *** a : . . . r e . .. , , . . , , , , , ,
i 10 100 200;

Frequency (Hz);

1
;

'l

| 20 * }sascwEN ,c;,L yg, , y y y g, ,, c,

,

i Axis L M /u en t ?7regr nun ua.
, t
,
* e

1* ,

2



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

9G10- AXGACO3-5068- 9 220

Page No. :(-77 >

Reper- No. 45088-1
,

FULL SCALI TRANSMIS5351UTY

0.1 0 1.00 10 C 100 iB- 1C00 C
,

!
; '

; .. ~

3 .
-

4 e

! ' =
,

i e
' ' '

!

e
4 .

~.

w
*

,
.

- -

.

1
-

-

4 ,

I

. .

,i
- i i i 1 ,, , . , , ,

, , .

. , , , . . . . . . ,.
,,

,

e ,

'?
' '

I . . ig
_

( e

| . -

- -

i >

' 3

3
, a

E -

@ s.
' '

|' ;# . . . . , ,
'.: ,, _- __- - - _ , , , ..

---,

,

. e
_

| e

; y ?

!:'

::
i:a.

I $= .a.

'

s

i 3
+

1 -

|
.

, .

.
i a . . . . i e s ie a . . .,ee., a 4 . . . , . ,a,

! 1 10 1CO ECO ,

i
.

Freeseccy (Hz)
'

'
- a

| 5FEC: YEN ACCEL NC. 1 J ' 4I N'C. VC4
i

Axl5 M "/*/ 'IM *EST AUN NC. I*7
'
,

|

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



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

1-

Pags No. IX-79
i Repor. No. 45088-1

i

FULL SCALE TIIANSMISSIBILITY

0.1 0 1.0 C 10 0 100 F 105 ~:
!

;

; ie

; e |
| s. )
|

.
1

t
r

* i

! e
J

\ :s.
|
'.

i

,

'
--

s

f
,

a

i

1
- i

2
= i i ! 1 ! i [

!,
t

>

I I 1 1 | I t ! t I

i
' , . > > > i - , i i , ,

se
9

,s ,

I ' 2

9 i

1
e

'
e

i

. -,g

)
,

,

i .

4

3m
6

3
; 1 .

4 ' . = ., ,

, - .
j- , -

y
~ h
> .- , , , , .

, i
, ,

l 1 4 i l i f
I ' I I I I N 3

a,f , , , ., , i- .

_ ,, , _ _7 _
- - ,

e

e
i

V 7 1 , 1

,
'

!!.
'

e
-

E: e,

! *. .

i 8 .
. ..

3

.

I i
a

'
!

.
I

4

- I i
. L } [

!
E i l i I il I

i , . .
, , ,

i e a . s e r a e se a . e e i e e se a e . e e i e e is; ,

,

1 10 100 200
Frequency (Hz)

SPE01 MEN AOOEL NO. II Y N O. WA

D
I Ax!S A A/r/#sr TEST AUN NO.

|
'

t

4

%

b

!

.

~~-ww,,-.-
_

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



- . . .- . - -.. -. . . - - . . - - - . .

4

9310- AXGACO3-5060- 9 222
.

' Page No. :(-79
Iteper- No. 45cas-1

-

FULL SCALE TRANSMISSIBILITY
,

f

0.1 C 1.0 C to 9 100 C 1000 C
-

a

l'
4 ...

.:

.:
7'; r i

! r ' i >g

' .. -
-

.

e s

..:
.

* ,
:

9

3'
-

-

3:

| -
'

.

I 3

,
'

t i r y j s , j g i g

' f6 t ' ! i ii e t t i 1

I,
I , i e

; ,g . .. , . ,

; e:
; .-
: *

!.
i

.
I

i .
_.

f
. _ _

i
"

. .

,
m_

i
-

! :n. --

! I
~

. 3 .
, y .

,, _
# _ i
- , . 1 .,

. , . , ,.

5,

! .> , ,- &
> i . r i i i , ,,

,h ,, . ; . . , ..

9
-

< . ,. a
,L N L TJ. -.., ,

.

3 * .,o . . - , .

3,;t. .t -_- -

- r m e. . ., - . - - 7

8.$
'&';^

.
-,

s. . . ,:
' ' '

.,

-

-

|

3 9

'
i a 4 . . .r... : . . . r... : . . . . i . . ie '
1 10 1CO 2C0

Fmuency Odzl'

( $a
=

$PEC: MEN AC~5L NC, I L ON$ N C. UCAI

at$ 1. M,f J El '~ 7E57 3GN NC. TW

>

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



, . - -- .~.~ . . _ . .-.- _. . _ - - . . - -. -- . - - - ..

1

j Page No. IX-80
Repc:: No. 45098-1

FULL SCALI TRANSMISSIBILITY
.

,

!

| 0.1 0 1.00 10 0 100 3 1000 C
,

|
r se
i e

*
i
' 1

i .
-

-

e,

I
.

1

:
I.

i
i
.

I
i

.

. . . . .,,

I e

j e 1

?
. . .

. . .

I e |

* *

'!

s
4

i

1>

le1

I I
! '! i
i !' a

| A ,e
.

.

, e

| *
i y r
! ! ! s

'
' -

| E.
4 .3

s
.

| I= .
( se

S

I

i 8

!

!
.

.

<

\

1* a a . o e t e s ie a a . e e_ r o e is a a . e e r e e is
1 10 100 200

Frecuency (Hz)

) -

F acrst no. ?_ Lar NO. NCA |spectuen

1xis LArlunr*

regr nun no. SS 1
|

|

*
<



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

9G10-AS5AC03-5068-9 229
.

1
.

Page No. IX-81
'

1
: asper- No. 45088-1

i -

: FULL SCALI TRANSMISSI5lWTY
4

!
!

! 0.1 i 1.00 10 C 1CO 4 10C0 C
i

r

#
t

: ...

e.
s;

.
g f

.
II I I

'1- i 1 1 1g ,

,

e--
i "
4 ..: ,

,

S'

.

i a:

.

.

4 - 1 i i i

i I ' r i 8 ! * , , , , ,

:
'

; ..! > > ' . . . i . . .

! e:
e:

>

,

,. , 1
. . , ,

; .- __
. . .

f
4 e

.!
~

~

__

,
-

_,

! > E
.

2 . ..,
g g.

. 3
'

_

i :- f~
.

!;
. ..

3 - I A 1 I |y
i 4 1 - a , , ,a,

,5 ,, s
- . - , , ,' '

; _2,

t. m.. _ . . - - - - , , , ,; ,

i' ..
i, .6
1 2 7 '
I 38

I
23 8 '

::
--

s, s
a

8 .
. ..
|
i

i *
._

a
i

!

.

i , ,
3 I 6 4 I afg

' * * * * * * . e en a . . . . r.... . . . . . , . . , .
1 10 1CO 2C0

Fmcuency (Hz)

-,,
EFC: MEN '# ACCE'. NC. TU P40. VC A'

axtS L Af|'252 r TEs :un sc W

|
~ . _ _ _ _ , _ _ _ _ . . _ _ _ _ _ _ . _ _ , _ . __ __ _ . _ _ _ _ - _ _ _ - - _ _ _



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

Paqs No. IX-4
,

Po,ecr- No. 45038-1*

!

FULL SCALE TRANSMISSIBILITY

0.1 0 1.00 10 0 100 ji 1000 C
i

i !

...
,

e

?

s
_ i

.

4

3 - _ I

t

_

i r

i
4

. ! s ! ! i , ii I

> > > > > , .

i. ,!
+ i , i i .

. , , , , i. . . . . . . . i
,,

,

1 s- _

"
e. .

'
? ,,

m i i
,

i
: e
i

.

"t
-

. .
,

'

>

h 0
-3.

. ."1 t- - , ,

g
. . >- ,

.
, . i 1 , . .

1 -

g
Fl, I, I, . !, -

t-
i i i 1- I , I i

I Jg
. i i , , , i- - - ,

,, ;- - -
0

.:
- 1

,

y 7

!! e

::
og o.

8. = s
.

.

s

t

. . I 1

! - 1 I i i .
,

f . ! 4 | i i ,
I i i i g

,

;

! i i i e r i . . , , , , , i
,

s s * s s r e e se a s . s s t e s ,e s e . s e r s e ,e

1 10 100 200
Frecuency (Hz)

AO Ac:gg No. 4 L A T No. ble A )SPE;W TN

Axis L *r/u ur TEST AUN NC. II
/

e

&



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

9G10-AXGACO3-0068-9 226
*

>

!
Page No. IX-93j
iteFo r. No. 45C88-L;

4

i^ \-
,

FULL SCALE TRANSMISSIBILITY,

4

4 b

t

{ 0.1 C 1.0 C 10 C 1CC 5 1CCC C
~

1
i

1

! ,* i

! ,

: e
'

, ,

I ? ,

, ,, ,. -

-

e

j e
'

.

1 s ,
_ . _

i
1 3

.

T

, { I . I

; i i i i i 1 .
, , , ,

. . , , , i 1
, , ,

j
a . . . . .i i . i . . , ,

4 ,e

! e. . . >

< a: ;;-
,

. . ,
AI I

, , , i i
; ,

_

e
-

-

. .

1
-

:
-

1 -;-
3

; > -

! j i _ _

. ,- :_ :>

. W / -i

)
- ,

h
2

- me .

, , 1 i . ,1
' 1 # '

I E E i I i | | 3

_ . _ _ . - . , i , , , , .,
; ,,

__ __

| e -

: e a
| $ ?

! !! *
::e, ei

i <.
' i= .
. ..
I

; s
~

_.

l

1
e

3
P

|

'

, ,
,

i a . . . r e e :. 4 . . . r..4 , . . . . , . . ..

1 10 1C0 ECCi.
' Frecuency (Hz]

SFC: MEN ACCEL NO. f" V NC. YC4
AAls ' A?| . EM TEET CUN NC. W

-

>g -

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



- .. . _ . . ~ _ . - . _ . -. - . - . ... -. _ .___ - . . . . .

i

- ,

>

t

J.

Page No. 3-84

j Repen No. 45Ca8-1
,

FULL SCALE TRANSMISSIBILITY
.),

0.1 0 1.0 C 10 C 100 W 1000 Ci

i
+

|
|

I
4

I I
,

I

$

I | |
! :

|I . . I I

l a 1 - 1 I 1 . I

t i I 3 i f i t I 1 6 i ! | , ,

i ' i 6 t i e a i f i 1 , i i

,g
e

'

s

! ?
"

,

; e

e-
,

'
.-

I
' s _ .. . _ = _ _ _ _ = _ _ = = _ _ _ ___ _ _ _ _ _ _ _ _ , _ _ _ . _ ,,,,,,,, g g g
1

?.i
I

}!

l _.Wg =
,

, .-

3 g
_ _ ',

.
,

i 1 . Ii g i , i i ,

i i I 1-
-

r i i i a i- y i i . i

,,
_

t- _
i

. , _ .- 1 i , , i . ,

_

;l e
'

'e4

|v r
i 1 ; ' '

,
-

,

i
: : e

w i
'

- G: e
*e

i != .
i s
!

' I I I W )
i

|

| 3

li,
..

i r . I 1 I ii

I a 1 - - I 2 - |
i i i i i i i i i i i i 1 ii I

'
i i i . i ! I.,

i , ! ! e

4 ,

' i a : . e e r e s ie a a e e e raee a a . e e r e e is

1 10 100 200
Frecuency (H2)

I
..i

' 4

SPECIMEN ACCEL NO. MT N O. *4

h NL A T >AM TEST AUN NO.Axis
,

*
4

4

| *

' *
_ _ _ _ _ _ _ _ _ _ _ , . . _ _ _ -.__2E.____-,_,_

--



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

- 9510- AXGAC03- G0 60- 9 220
!

a

j' Page No. IX-85
Reper- No. 45083-1

,

'

. FULL SCALE TRANSMISSIBILITY
,

0.1 C 1.0 C 10 0 100 2 1CCC C

i
...,

: .-
.

. .

p . .
; .

.
4

! .
4 ,

3
,

---
-- =

4
4:.)
. ,

j . i

I
-

'

r

. ,
.

,
' b I t | O 5 6 5 ,

6

,

I 8 6 i i ,

i e
) .-
i *

'
, e

-

'

f

S'

9

*

!, b('
_

t

1
,

.
a

>

- I 5i 3

A

! -

. a . .

!, s , <-..s,, .1

.
, .

. .

c ., , , . _ , a , ,

r--,,.1_- - - i . . >- ,

| 7
1 ,:

: .:
i V 2:
i p .' '

4 i
i ::

$=.

-s-
t

s<,

.! !
..-

L

: s'
-: > =

,
-

:

! 3
g

.

l
. . i

0 -

< s > . s . e n .e s > . > s .- ,,s a > . s s r ,,.s
i 10 1CC 200

F ecuercy (Hz)
-I

$PCMEN ACCE' No. 9*) N o. t/ C f ,-

, uen er., ,,,, - ~a

h

1

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



_ _ _ _ . . - . ._________.______._m. . _ . m_ .__ ~.._.___.._-._m ._ _ _ _ _ _ _ _ . . . - _ _ - _ . ._

,

;
' l

'

:

-

's '

,
'

.c

l Page No. IX-86
i Repe n No. 45088-1 ,

4 k
'

;

FULL SCALE TRANSMISSISluTY ~ j' !
|

I a e

o.t c 1.0 C to a 100 e 10c0 C

-i
.

>

1

.

'
J tr' . . .

L j , 1 |

!

I

'

I ej
~ -

,i
+

.- ,-- .y

_ h

>

_ _ _

J

i ,-

**'

-- ^y _ f

.L

I

! n - 1 I I
. l .

.p |
|I I I ' I I I 8 ; I I I I I I | ,

j { t
I

3 e I i I 4 5 1 I I i i I y a ;

9

s; -
'

;,

t;
' '

<

l ' I f 1

g ,.

h *
-

1 s-
_-

'

) .. .-

4: .

. -

-

, . _=_ . ..

-

1

g. _ _ _

-

.

Y A m

A

a
- - - I E

#
1 I I I . I j I i 3 -

.

I i 3 i 7 1 -iY !'a 3 I [ I |

- , , __ , _ _ _

. , _ ,., . . . , , .,
_

j 9

4
E F MK ' E

) p

I i B I E
. g:s -

-
8g >ue

1 e
j 8 --

4.e,
i

j . _

_

.4h.
'

3 -- '~_

-g
_

emune

t

i T

I I I

I ! 1_ 1 I I I

1 i . I Bi ' E I i t

i 3 I I I I I 3 ! | I 4 i |
q
i a a . e e e e e se s . e e r e t ie . . . e r . . .e

1 10 100 200
, frecuency (Hz)+

.- 3
.

AO::EL NC. DM NO. A/dASPECMEN T - -.*

WAxtS 1AfluadT __
TEST RUN NO.

-,

g,

*

@'

O - - - . -,-_w-~.--- - ,_



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

9010- AXGACO3-5068- 4 230
.

t

; *

Page No. IX-47
papert No. 45088-1

a '( ;'

FULL SCALE TRANSMISSIBILITY
.

,

i C.1 C 1.0 C to C 1CO iii 1CCC C ;

.

p
,

,IO-
O.

4| !

I n I .

f i Ig
~

__. r
e _

_

4.

'
* a - _ _ _ _

-

* W
i - m
l S

r

-.

1 Y i e 1 1

i i i i ) 4 [ | T | | 4'

. i . . i 6 .
;

,
,

e !|
s ;

,

'
i e

i 8
.

(
__.

:; ,

s
-

.

t
i

.

i., >

3

'Jl
-

i'

4 b
'

_- ,

5 _7 ;^

.
-

.
,.- , ... , , .

*
f f I i i!# I I t i e i g

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

e

e-

2 "i
i l

' ',

g:g
., .<

* :**

$ .=. .

s

t

. . u

. . .

,
i a a + . . . e ie a a . . . r . ... . . . . r . . . .

1 1C 1CC 2C0
Fmuency (Hz)

,

| ^O *7 O t/ N C. W^ACOSL NC,SPCMEN

:.xis L # ', ^12 0 TES nun NC W

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



Paio Nc. 3-84
Re;o.~. No. 45038 1

FULL SCALI TRANSMISSISILITY

0.1 0 1.00 10 0 100 7 1000 C

it

e

ca.
?-

i < i

s_
.

r

3-

.

I I 1 . . I

I I I I . I I I

I l ! , I | r i

I i t ! . ! } ! i t I { l i i i
4 i . . . i i i i , , . , , i

,,

9

a

?
i i

,

e

a

j $ +

:n..

I* .

G : .

5 7 : ,

I
| | | Y' ' ' '

,b ,, __ __, . i , .

e.
s, ,

y t!
'

!! '
s

:
- - -

s: ao

I.- .a-

a

s

, , , i
' I i i I 1- I i ! i I a f

e ' i i e ! + , , , i
,

1 a a e e a t e e is a a . e . a e se : : . e e r a e se
.,

. . 1--- -- ' 10 100 200
j Frecuency (H2J

4

W' ACCEL NO. I O LM NO. NCASPECMEN

WAxtS L 47/uur 7557 pun No.

-
,

1

4

O

we-w.v,w. .v-.-- - .- m_ _ _ _ _ _ _ _ _ _ . . _ , . _ , , , .



. - . -. .- - . . - - .- - . . . . - . - . - - - - . ~ . . . - . _ - - - . . - -

.- . .-. l
9G10- AXG ACO 3- 50 68- 9 232

j -

i
.

Page 21o. IX-99
Reper- :a. 450sa-1

(' |
:
' -

FULL SCALI TRANSMISSIBILITY

1 i

C.1 O t.0 0 10 3 1CO 2 1CCC C

i

J.
..

g -

'
e

'-

!
;'

. i

j e
-

--

, .

; s
_ ._ _

-

-;

8 i

,

,

,
, t ! I I tI b i i I 4 t 1 * a ] i. . 4 . . .. . .,, , , , . .

.

.

'
i
; *

. I

1

e
.

(: -

.
i

3m

i 4 =

i 1
3 _.

. 5,
'

. , .
4 . . - - 1

I f I # ~ I

, . , , - . . . . = _

_ I
. . , , , , , , . .

t .:
1

; e'

| 2 '

!! * '

:ta 8<v
8 .

.s.

3

'
1 .

,

, ,
e e i

e

i a 4 . ..r . . . . , . .....ei. 2 a . . . . . ...

1 10 1C0 200
Frecuercy (H:1

sFEO. MEN A005' NC. ' ' 'l NQ. V C'.

1xis - o o Ivm rEs at.n sc. 99
i

r

. _ _ _ _ -



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

!

i

Page No. IX-90 i

.u per: No. 45086-1

FULL SCALE TRANSMISSIBILITY
i

O.1 0 1.00 10 C 100 E 1000 C
!

10
'j 6,

! 4

?
4

8

I e

I
* e

1

3 -

a

4

5

i

f I I 1 I . .

I I ' ! i t i ! l , 1 [

i . I i + + 1 ! + . , e i ,i

i . i e t 6 t i i 6 i i i i
,,

8
i

S i

? i

)
'

.

1
.

I

-

8

*.

.e

'

.
-

I i

-

I I J h I I

' - ' ' ' ' ' ' '

a. | |. ; ;
-

: ; . w, . _
t

-

' * i i i 5 ! t
>= g g

_

9

8

N '
n i x i

j$ ' ' ' ' I
4-c

E3 sa.,

: 8 e
+ s.

S

3
i

I I I

' '
I

,
. I i il s i

' s I I -1 i . I i ! ,!

i i i I 3. + , -t- 1 6 i i t ij. ,

! 1 2 8 e t 6 7 8 9 18 T. 4 * 4 6 7 8 9 to 3 3 e 4 e f 6 e 10

i 10 100 200'

Frequency (Hz)

SPEO! MEN ACOEL NO. f1 W NO. HCA

NAXIS W AWT TEST AUN NO.
< .

*

4,

L ..



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

9010-AXUAC03-5060 #. 23 e.
.

!

1 Page No. IX-91

| ReFon 22. 4!048-1

FULL SCALE TRANSMIS5181LITY

0.1 C toc 10 1CO E 1CCO C

|

...

.:

.:
' '?'

' ' ''e' - _ _

=
s-

.: _ _

8'
-_ .-

--

-

.

::
4

I
i

3 I I

I P

I i t i I I
3 ! . 1 I *I |

i ! . . . , . . . .i . i,,,
.-

!. a;
,

'
?; i,

i < > i,1
_

! e-

|
.:

_

. ..
-_

3,

$[
1
1_

,
, ,
, ,

i ;
| g . ,

,.
.

,.. , , , . ,

i , ' ''' ' '

,5 ,, ' _ - - _' ' ' ,_ _ ' ,': ; --I ,r . . , .
-

.

. ,

2 f

!! ' '*
_

:: -
- . - -

g, e
_ ,

3.
-

.
-

a. ,

.

*| l _

I
l

g

I 1

W I i F

i . ,

,

,

, , ,

i ...r . . . . , . . . r . . . . , , . , , . . . ,.

1 10 100 200
Frecuency (Hd

I

F ac:st sc. # 3 V N C. VC8
-

s E:wsN
, s Ar /vss e rzs; :UN Nc. N.tx:s

i

1

-_ _ _ _ _ _ __ ___ _ -



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

l

l

1

|
,

l' Page Nc. IX-92
Repc * No. 45088-1 |'

4

.\ |
FULL SCALE TRANSMIS5881UTY /

,

i

i 0.1 0 1.00 10 C 100 3 1000 C |

,
,

'

to
s

====
8 i
?

, i 1 i

,
.-

4

L

= mmmm

__ ,

I
,

|

I

I j

i i ! . e i . .

I I ' f f ,
6 i , j | I i ;

' * * ' ' ' i * ' ' ' ' ' '
10
.:,

4
I

Yg

i i i i
,

9
.

I

m

-

3 .

I >
' $

l., '
,

$
1 I

g i . - i i .
, ,

+ , , s , , .,. , , .

.
" Ys,

i i . 1 ,

pas 9g ^ - --
_ t

9

i .

I
'

' 1 \
6 Q 1 ' '

3e
2$ 04

EU sgv
8e .
.

8

h '

3

t i f
. .t ,

n a 9
; ,

, q

3 8 +-4 4 7 4 D ie 3 3 e 4 6 7 8 9 90 & 8 * 6 4 7 4 0 10

1 10
~

100 200
Frequency (Hz)

SPECIMEN M AO::EL NO. > Y MT NO. WA

Axis L * r / var usi nun No. PF
r

t

e
- -w ..-~. . . . _ . . . - - . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . ' . . , - , . . . . . - _. ._ - . _ _ _ . -. , . _ _ , _ , . . - - ..,-.-my . - - , . - ~ . . . , - -



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

9G10-AXGAC03-5068 'I 236'

i .

.

Page No. IX-93,

3taport Nc. 45C88-1

j *

FULL 3CALE TRAN5MISSIBILITYa

0.1 0 1.00 10 C 100 5 1CCO C !

|
i

.

,e
i *
~

a i

?
K I

;. .
_

,
,

.-_

. -

-

s -. ._ y.
- _._ ,

- , _.-._i

! : .;
,

i !

. ,
--

' ' f f i ia ,

, ,, . . . . . .

s.
e- ;

7
'

.
_._

'

_ . _.

*

i 8

e

'E-T:
i i

_

3
-

, , ,
'

_3 ,, . - _ _ .- . .
. . , , , . . . , ,

. . _,
. . .

i e,
'

e '

g 7
'

<

* 38 ,,
'

' r'
fi,

3. .s
-

-
E e
a

.- .
.

I.
,

|-

8. =-w
J

.

'

, , . ,
, ,

, . .. . ,, a > . s e r e u .a a > . e s r eea a > . , s i sas
1 10 1CC 2CC

) FrecuercyIPd,

g 53E;; MEN N AC;t' . N0_ 1 S ') nc, s) M.

AxtS W / O 2 't 7 TEST CUN NC. I~Y,

,

l

e
,

- , - - , + - , , , , - , - - , , , , , - , . - - . . , . - . , - - . . _ - , . - - . , - . - , , . - , - - , - - . - , - ~ - . - - - ---..---- - - - - - - - - - - - - - -.-



P;g3 No. 3-94
Report No. 450S8-1

.

)m. ... m m mz :.,, ,m.

.

e

.

.
^

_ . _ _ _ . _ _ _ _ _ _ ____ _ _ _ _ _ _ _ - . - - - - _ _ _ _ - - - - - - _ _ _ _ - .



. 9G10- AXGACO3- 50 68- 4 23G

PAGE NO. :x.95

'

TEST 2EPCAT NO. 45033-1

APPEC*X ::

".ATA SKIITS
A2C

[ 2 5 3.CMEiTATIE! I;U:7MEi! 3HIIT
'

TCR
CONTACT 7IS 3OliCI TISTS

.

( WYLE LASCRATORIES
a erivm, * ac..cy

9



i

Paga No. ~X-93

D ATA S H EET ****" " ' *""

)
8 -+ - \ 'Cust:mer - WYLE LABORATORIES

~

Sce rmen E*" N A " eI= \M ' '*

Gart No. AmD. Temp. Y'E J00 Nc. mom *o4~

See:. Pheto Report N2. EM5 *!~ "* -

Para. Test Med. Start Cate C 'o '&~"

|
3. N Specimen Temp. 7 LW-

GSI Mn
|

Test Titte M m++- + T C <bw b t- M. C ,- Te<4 l- i

_-

\
~

,

I

T ev x, w e.J < To c k . T.,_h m .
la

7,4. 6 f.fm u t 749 M th mum @) MA, .

?A6 A .s.m > 2,6 Mem h s O t.AuAe
J .

|'

b .cl M .t64 dlow t 6. I ow- s
i

"E & s / O ys 7 4 o M<a aum @ t . 4 u Ac_
'

_

I-

.

7LG d.( a s el i.\6 o h s 6 -| M .
I

~7 4 & a osa > 7,o Meaab . @.t.LoAe_
~

l
i

! W ce k.IS 1A ew T,Ju
! w

4

1 As "2. Ua+44 4- Z$ ew % . I M Lj

! \ % ?. O oew > 7 n AgA..<.@. t .LMe -'

!

Ab4 d e, M 1_ t f esu . @ .) AA. !

> v N\,3mw + k ara,-3 k. 4 o .o u
t

-

.

i

I .

l
.

| |

Testec By M-A Cate: 9 fo M
witness dd *"' ''Fd
Sheet No. , of 1/

AOprovec 9

W H-6 I * A

*
a



9G10- AXGACO 3- 5 0 60- 4 2'10
.

Page Nc. IX-97
Reper- No. 45088-1

k

Cus:cmer 7 *' ' < i A J -
..s.,

9 - .. *-N 'f',''' WYLE LABOR ATCRIES-

S:ecimen -

Part No. Amb. Teme. 7I*E Jc0 No. J 46 94 - e 4.-

~
S cec. DMc!c Re:crt No. SI 3 3 * ''

Para. Test Med. Start Date. 9 6 9f'" "

Scectmen Tems.1 A a u-5N -

GSI Ma

Tes: Titte Gew'sc E 7" M a u t D ' *m - '52 ', we c- % 4 '2- 3
-

G
f

-

/ e. , : mI L L-e TW:o
J

7b4 dlMJ R5(,M. die u k 1 4.1
16% o Cem 7 7 a td em .b m < 9 I 4 . ,'. ._

~
,

!

R 4e 4 (' la c. ) 2.Cl ew Q .OI M.A. |
'

T 4e 4 e aem > 7n bb su s @ t.4.vac !

l,

(
.

'
;

I

! i

i
i

'P
}

i,

i i

!
!.

'
f

i
i

I i
1 .

I

$ s

.

i

Tes:ec Sy IN'~2 Ca:e: 0 'P N
witness ** '"<fd

| Snee: No. E Eet

Accrevec k
} W H-6 il A

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



?S xP YE!

.
c l'M |1 zP ,. 7$ '''c

%
l

bG o

3 s

Y 0
e
i E.D o*-

t A
N eo

-n
n

l

t
ia i

,
l
m

.
a

s. ta

h
a C
b os b oe
c h . S
e o| -

T T.
R'

-

d A ET b L 4 |*E e t
y <_

a t
mi g 9 - (YfE r
a

s
.H e e tr

&A
cA T A

S et
s p t

e y
T T y

T
i W h Oe
g

d
N la

n

J d. e
vf

E A M ie
c
e

M L6
R

-
a &s

P o N0N dc ly
e et

I

U M W 'o 7 3 kv
cG t 1 ef

i 1 h\Q C

b le .
- h

n i
V

E
O'
l

s o
~ eNN - S
l s
h r-O & *

l
f

I 6T 4 F*
l

u

A d o. Lo -N 4M t
rT . n oLe

o i H_ 1_ .

-

N t

.

N o .

.
b s

J C
.

.E o u

M g
r
e q Ar

U u

O_t
c

R fa ,- \
s

W
t ti A

T
e da '

M
C.

'i

LS - Et

N
.. -

I 1

r
e
e
n

e-
t

ig
nc n0 E

M i

A, n
e
n2 t
n s

- s n e

O S
t

A A_
Ts

n
i A tn nI ) .

T D n

e
n

N n u 9
a r

2i tsc 0nin eI 1

t
h a .

7 l
s

e - .
1 .c Na e i

D Wl

.

(



. h
. 9510 'AX 5 A C03_5 068-5

.

~

PAGE NO. IX-99

TEST REPORT NO. 45088-1

.

APPCIDIX III

INSTRLMDITATION LOG SHEETS
AND

IhiTRLECITATION EQUIPMENT SHEETS
_

All test equipmen. and instrumentation used in the performance
of this test proe am wre calibrated in accordance with Wyle
Laboratories' Qutlity Assurance Policies and Procedures Manual,
which confoms t. the applicable portions of ANSI N 45.2,10
CFR 50/ Appendix B, and Military Specification MIL-C-45662A.
Standards used in perfoming all calibrations are traceable to
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Revision A ,

SPECIFIC INSTRUCTIONS (Revised 9/8/80)
FOR THE

DYNAM'' TEST PROCEDURE

SPECIMEN: Valve Body; I, Item No.'605A - 1.0; Actuator; XV, 237 - 1.02

BCM DRAWING: Special Configuration

DESCRIPTION: 20" 9220 with Bettis T-422B-SR2-12

1.0 PRE-TEST INSPECTION

1.1 Examine the valve for any evidence of shipping damage.

1.2 Ensure that the valve conforms to the proper construction.

1.3 Take photographs of any damage and note any discrepancies.
.

2.0 MOUNT VALVE TO TABLE

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

2.2 The fixtures must be rigid in the frequency range of interest so -g
that indicated resonances will result from the characteristics of I

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.

3.0 PRE-TEST FUNCTIONALS

3.1 Instrumentation
:

3.1.1 The valve will stroke from O' to 90' and a rotary poten-
tiometer 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 output is 70 psi.)
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3.1.5 A pressure transducer is also r'equired to measure the A

internal cylinder pressure (70 psi) .
A

3.1.6 The solenoid should be supplied with 125 v.D.C. A

3.2 Stroking Time Test

3.2.1 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.

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

.

3.3 Pressure Integrity Test

3.3.1 The valve should be stroked open and an internal pressure of 75
psi re-established. The packing area and retaining ring should
be observed for three minutes and any leakage noted.

3.4 Seat Leakage Test

3.4.1 Stroke 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.

4.0 RESCNANCE SEARCH

4.1 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.

4.1.2 In addition, response accelerometers will be mounted at the
actuator C.G. and at the regulator, solenoid, versa valve, and

limit switches. Those at the C.G. will be triaxial and the A
balance will be biaxial. Their precise location will be speci-
fled 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-
taneously throughout the resonance search.

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

4.7 Frequency Sweep - 0* Phase

4.2.1 A biaxial sweep at O' phase between the horizontal and vertical
inputs should be run with a minimum of .2 g's input in each
axis.

,

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

4.2.3 The valve should be closed and pressured to 75 psi.

A
4.2.4 All three pressure transducers discussed in Sections 3.1.4 and

3.1.5 and valve position should be continuously monitored and
recorded on 2" strip charts to allow resolution of data.

.

4.3 Resonance Search - 180' Phase

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

5.0 DETEPRINATICN CF MAJCR RESCNANCES

Major resonances are defined as any frequency where the response at the5.1
C.G. of the actuator or an'y of the appurtenances in a given axis
exceeds the input in the same axis by a factor of 3.

6.0 SINE BEAT TESTING - O' PHASE

6.1 Sine Beat

AThe input should be biaxial with O' phase between horizontal and
vertical inputs. It must also be a sine beat signal with five beats
at each frequency and at least 10 cycles / beat.

I

/

<
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6.2 Test Frequencies: Hz and Inputs

Hz G's Hz G's Hz G's
A..

1.0 1.5 11.0 3.0 24.0 3.0 ,

'

l.25 2.2 12.0 3.0 - 25.0 3.0' '

1.6 3.0 13.0 3.0 26.0 3.0
2.0 3.0 14.0 3.0 27.0 2.95
2.5 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
5.0 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.

6.3 Tests should be run with the valve closed and at 75 psi, air.

6.4 Fastener Tightening During Sine Beats

(
The test specimen will be examined for possible fastaner 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 bolts or other fasteners shall conform to the following
procedure.

Unless there'is an observed loosening of the fasteners which in the
opinion of the Fisher Tkst Engineer would result in damage to the test
specimen upon continuance of the test, fastener tightening shall only
be performed following tests at the frequencies of 5 Hz,15 Hz, 25 Hz,
and 33 Hz in the test frequency sequence for each axis and each phase.

Prior to any fastener tightering, the test valve will be operated
I 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
i 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

,

I

i'
,
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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
f astener tighter.ing.

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

6.6 All accelerometers will be recorded during each test.

6.7 A reference accelerometer (input acceleremeter) output shall be
recorded en all oscillograph traces of the appurtenances.

6.S The valve will be cycled from the closed to the open position and then
stroked fully closed at the fcilowing frequencies:

(a) Each major resonance below 33 Hz detected during the
resonance search.

(b) Any frequencies where deviations or malfunctions
occurred during the search.

(c) The frequency of maximum response reasured during the
sine beat tests.

6.9 Cpening and closing times should be recorded during al] . troking testa.
>

6.10 Record any evidence of damage for inclusion into the report.
-

7.0 SE!E BEAT TESTING - 180* PHASE

7.1 depeat procedure outlined in Section 6.0, but wi'h 180* phase shift
between vertical and horizontal inputs.

8.0 SEISMIC TEST - LATERAL AXIS

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

9.0 PCST-TEST FUNCTICNALS

9.1 Repeat the tests from Section 3.0

Thoroughly inspect the valves for any signs of structural danage.9.2

)

_
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10.0 ACCE"TANCE CRITERIA

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 darage 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) Indicator lights controlled by limit switches function improperly for
Bettis-cperated valves only.*

(6) Ioss 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 indicator light for " Closed" may flicker or flutter,
but must return to its fully-unilluminated condition.

11.0 REPCRT

A certification-type report will be issued subsequent to completion of
testing. This report will be signed by a Registered Professional Engineer
and will su:=arize the maximum "g" levels, natural frequencies, details
and. recommendations concerning deficiencies and repairs, and photographs
of test setups, accelerometers, failures, etc. The report will also contain
a list of test equipment used and calibrations, and instrumentation log
sheets, and a copy of these specific instructions.

.
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SPIO T:0 INS RUC :0NS (F.evised 9/9/SC)
TOR TMI

Or.;AM 0 TIST PR0 03;hI

37I 0:IN: Valve Body I, ::em No. 605A - 1.0: A: uator XV, 37 - 1.0

321 ORA *4:N3: 3;ecial Configuration

:I30Td77:0N: 20" 9:20 vish Bettis T-42:3-SR -12

1.0 772-TIST 0:37EOT:0N

*1 Exanine :.e valve f:: any eviden:e cf shi;;ing dar. age...

1.2 Insure . hat the valve conforms to the pr:per constru::1ca.

1.3 *ake ph::ographs of any damage and note any dis:repancies.

2.0 M0i;NT *.aL*.*T. TO TAB:2

2.1 valve should be mounted between two boekend fixtures -J.at si=ulate
in-service mounting as closely as is possible.

2.2 The fixtures must be rigid in the frequency range of interest so
that indicated resonances will result from the characteristics cf
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. his will be

designated as the longitudinal axis.

3.O ??I-TEST T*;NOTIONALS

3.1 Instrumentation

- 3.1.1 The valve will stroke from O' to 90' and a rotary poten-

tiometer aust be connected to mentter and record the valve
position during this test.

3.1.2 A pressure gage that reads to 200 psi must be ==nnected at the
inlet of the valva.

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 sv; ply and

output lines connected to the regula:=r. (~he supply is

140 psi and the output is 70 psi.)'

)

.

*

W'
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3.1.5 A pressure transdu:e is als: required :: =easure the A
internal cy1;nder ;rsssure (70 pal).

.
A

3.1.6 The solenoid should be su;;1ied vi:n 1:5 v.3.c. A

3.2 5t king Time Tes:

3.2.1 The valve shculd te s:::ked 0;en and pressurized :: 75 ;s
wt:n air. The valve should Onen be s ::ked 01: sed, :nen :;en,
and then :1csed.

3.2.2 The valve shculd then te s r:ked :;en by energi:ang the a:1encid
and the valve ;cstti:n versus :::e ree ded. The valve saculd
then be s:::kad :1csed wa-h the valve ;:st:::n versus :1:e
recorded.

3.3 Pressure In agrity Tes:

3.3.1 The valve should he s:::ked =;en and an internal ;ressure :" 75
psi re-esta 11shed. The packing area and retaini..g ring should
be cbserved f:: ..ree n .utes and any leakage acted.

3.4 Seat Leakage Tes:

3.4.1 s::cks the valve :lesed using the solenoid.

3.4.2 Istahlish a pressure d::; Of 75 pst a : css the seat.

3.4.3 ~4ait a;;rext:a:ely : ree sinutes fer t.'e leakage :: sta ilize
and snen =easure leakage f:: one sinute a: the valve Outle .

*i.ISONANCI SIAKCM4.0 -

4.1 Inst :=ensati:n

4.1.1 Reference ac:eler: esters f:: heth the h:ri: ental drivi g axis
and the verti:a1 axis will be installed 2: the ;cLn: wnere the

valve body is conne: ed : the hceke..d fixture t: =easure a::ual
input :: the valve itself. The cente:1 ac:elar: eters may be
scunted en the zahle f:r safety reas ns.

4.1.2 In add::ica, res; case a::aler: meters will be =can ed a: the
actuat:r C.G. and a: the regulater, solencid, *.e sa valve, and'

list swit:hes. Those a: :he 0.G. will be triaxial and the A

balance will be biaxial. Thet: precise icea:1:n will be spe:1-
find by the Tisne Test Ingineer :n-si:n. One 10:sti:ns shculd
be re:Orded.

g

.

I
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|
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4.1.3 Up to five additional sites f:: investigati:n of t:1 axial response
may te specified by the Fisher Tes Ingineer. These would be
primarily used for investigation of fixture flexibility.

4.1.4 "he readings of all a:celerometers should be racc ded simul-
taneously throughou: the resonance search.

4.1.5 A referen=e a :alerometer (input a::alereneter) output snall be
re : ded on all oscillograph :: aces of the appurtenances.

4.2 Fre uen:y Sweep - C' Phase

4.0.1 A biaxial sweep at O' phase between the horiz=ntal and ver:1:al
inputs should be run with a cint:r.:s of .2 g's input in each
axis.

4.2.0 The sweep should be from 1 to 40 Hz at a =ax1=um sweep rate of
. 1/3 o:: ave / minute.

4.2.3 The valve should be :losed and pressured to 75 psi..

4.2.4 All three pressure transducers discussed in Sections 3.1.4 and A
3.1.5 and valve position should be continuously mentrered and
recorde.d en ;" strip charts to allow resolution of data.

4.3 Res: nance Search - 130' Phase

4.3.1 Repeat the test fr m Section 4.2 but with 180' phase shift -

between the horizontal and vertical inputs.

5.0 CI IP.c;AT:3i cr .%JOR RISCHANCIS

5.1 Ma:c resenances are defined as any frequency where the response at the
0.G. of the a :uator or any cf the appur enances in a given axis
ex=eeds the input in the same axis by a factor of 3.

6.0 SINI BEAT TISTING - 0* PEASE

6.1 Sine Beat

The input should be biaxial with 0* phase between horizontal and A
vertical inputs. It must also be a sine beat signal wi.h five beats
a: each frequency and at least 10 cycles / beat.

.

/

i

f

*
1,
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?.evis.cn A

6.2 Tes: Frequencies: H: and 2;uts

H: C's M: G's M c's
A-

1.0 1.5 11.0 3.0 24.0 3.0
1.25 2.2 12.0 3.0 - 25.0 3.0*
1.6 3 ._o. , 13.0 3.0 26.0 3.0 |<

2.0 3.0 14.0 3.0 27.o 2.95
2.5 3.0 15.0 3.o 28.0 2.75 3.EDNDARD3.15 3.3 16.3 3.0 29.o 2.6 Qgg} 4.3 3.0 17.0 3.0 30.3 2.4

. |o ' . ITASLE fog5.0 3.o 13.0 3.0 31.0 2.3I ,

6.3 3.0 19.0 3.0 32.0 2.1 WPRODUCTION, .m7.0 3.0 20.0 3.0 23.0 2.0 a m % W MCT
3.0 3.0 21.o 3.0 40.0 2.o
9.3 3.0 22.0 3.00

10.0 . ,3 . 0 23.0 .3.o

Sine beats =us: also be run a any frequency between 33 and 40 Mr.
, where any deviattens er malfu..cti:ns occurred in valve acessseries

during resenan:e sear:h.

6.3 Tests should be run with the valve :lesed and at 75 psi, air.

l. 6.4 Tastener Tightening Ouring Sine Beats
.

.

The test spe:1.en will be exa ined f:: ;cssihle fastener 1:osening :r
c her physt:a1 da age following each vicient test seen as ray cc ur

'

at a severe structural resena..:e.

Any fasta.e: locsen ug er other ;nysi:a1 da 4ge should he d:cumentei
in the test log as i: Oc:urs: hcwever, a..y phys::a* tighteni..g of
1:csened belts er c: hor fasteners shall :ent: s : the fol': win;.

pr:cedure.

Unless there is an cbserved lecsen u g Of the fasteners whi:h in -he
cpanien of the Fisher Tes Ingineer wculd result in damage :: the :ss:

. specimen upcn continuan:e =f the ss , fastener tightening shall :nly
| he perfer ed following test: a: the frequencies of 5 H:, 13 X:, 25 H:,

and 33 H: in :he tes frequen:y sequence for each axis and sa:n ;hase.

Prior to any fastener tigntening, the tes: valve will be c;erated
througn one ::=;1ete cycle to shew tha: -he observed fas:ener heseni..;
will adversely affe:: the c;erability of -he valve. The tes spe:::en
perf:r=ance, as well as the fas ener tightening ;erf:: ed, shall to
fu'.ly d:::=ented in the :est report.

i

t In additi:n to :he aseve,1: shall be the prer:gative of the Fisher
Test Ing:.neer := s::p the tes: a any frequency where, in his te:._. :a;
opini:n, 1 ;nysi:al tig..:ents; of fasteners is mandator, :: preve .:
u..due damage to the est specimen. h su=h a :ase, :: shall be ce
res;cnsibility of the Fisher Tes: Ingineer :: res:17e ne pr: tie: 1..d

f. devel:; a suitable :Ourse of acti:n based upcn the 1.dividual :;r:u.-
stances. h addi:ica, he shall also :e res;c.si:1s f:: assuri..; na:

. .. ..
. .

. - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _
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the tes: reper: will include a full fes::1pti:n of :ne a::ica taken
along with all per inen: details een=erning valve operab111:y and
fastener tightening.

6.5 All pressure ransducers, 11=1: switches and valve ::avel should be
monitored and recorded during each test.

6.6 All a==elerometers will be recorded during each test.

6.7 A reference ac:eler:seter (input a :alercester) Output s..all be
recorded en all ose:11ograph traces cf tne appurtenances.

6.5 The valva will be cy: led f cm the :losed to the open posi:1:n and then
s:::ked fully :losed at i.he following frequencies:

(a) Each major resonan:e below 33 Hz detected during the
resonance sear:h.

(b) Any frequencies where deviations er =alfun:tions
c::urred during the sear:n.

(c) The frequency of =axi=um response measured during the
sine beat tests.

6.9 Opening and closing times should be re ::ded during all stroking tests.

6.10 Record any evidence of damage for inclusion into the report.

7.0 SOE BEAT TEST 2 0 - 180' PIDLSE

7.1 Repeat precedure outlined in Se: tion 6.0, but with 180' phase shift
between vertical and horizontal inputs.

8.0 SEISMIO 3 57 - LATERAL AXIS

8.1 The valve assembly and fixtures ::r:s: now be recated 90' abou: the
ver-ical axis and the tests in Sections 3.2 through 7.0 repeated.

9.0 POST-TEST FTNOTIONALS

9.1 Repeat the tests frost Section 3.0

9.2 Thoroughly inspect the valves for any signs of s::uctural damage.

1
i

a

|

<

1

l

,

|
i

|
'

1,
*
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10.0 AOCIP~ANCI CRi IRIA _

When any of the f=11: wing a::e;:a .:e cri:eria are no: met. -he specift:

deviation shall be sa=::::ed :: the tufor f= evaluation and ac:epta:111:y
fer the specifi: a;;11:a-1:n.

e

(1) Increase of cycle time abcVe tha: required :y the spe:ification.

(2) :ncrease Of leakage betseen Pre- es and ?:s:-tes Perf:r.ance Test
-

greater : an 1 ::/hr/ .. valve daareter water :: 1 x IC * ::/se:/in.
! valve d:.ame:er air.

)
(3) Physical farage := any a :essery will be :ause f:r re:e:: en f -he

.

ac:essary.

(4) Change of ;csi:Len :f the valve ex:eeding !* during all se:.ssi:,
-testing. .

n

(5) Indi:st:r lig.. s c:n_r:11ed by limi sw:::..es functi:n isp::;erly f::
3ettis-c;erated valves only.*

(6) 10ss of ; ess re-bcundary integ: sty.

'

(7) 3:::::=11 f ailure.

This meets the inten: cf 3echtei specift:ati n 10466, A;;e. dix :.

'The 1. dica::: light f:r *C;en" ay flutter, flicker, ::
dis, bu =us re = n :: its 6117-1112=:.ated c ndition.
The indi:st= light f:: " Closed" may flicker =r fic :er,
hu must re:un := its fully-unill =i.ated ::nditi:n.

,
. 0 5 , ..

..i.a.

A certift:stien -f;e re;cr wii'. be issued subsequent :: ::=ple:ics :f
tes t:. .g. his re;cr: will be signed by a Registered 7:sfess::nal Ingineer
and will sumcarize t. e =ax:.=us ";" levels, na:=al frequencies, de atis
and re::==endations =ncerni .g def t:iencies a..d repairs, and ;h:::gra;..s
of test setups, ac:eler me ers, fail; es, e :. The re;c . will also ::n.ain
a lis of test equipment used and cal:.hra:1:ns, and inst =entata:n 1:q
sheets, and a : py cf these spe :.fi: instructicas.

SU B -S TA N S A i; 9
ORIGIN AL

NOT SUITAt3LE FOR
LEGlBLE REPRODUCTION

M/F APPROYAL am
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TEST REPCRT NO. 45088-1,

k

SICT CN X

PCST-SIIS:CC TUNCTIONAL ISTS

1.0 RIQUI. VESTS

The require =ents for these tests are outlined in Section II, Para-
graph 1.0, of this report.

1

2.0 PROCI:URIS

The precedures fer these tes s are described in Section ::, Para-
graph 2.0, of this report.

.

3.0 RESULTS

The test ite= was sub ected to the tests required by Paragraph 1.3.
The tests were c nducted as outlined in Paragraph 2.0 above. The
test ite= ce= plied with all specified test requirements, alth0ugn twe
(2)

( anc=alies were no:ed (reference ::ctices of An==aly Nos. 5 and 6,
. Appendix : cf this Section). These ancmalias are described below:

NCA 45: : was noted that the green light en the valve centrol
e box was inoperative. Subsequent inspection showed that

both terminal strips in the junction box had vibrated
icose and that Wire No.1 in the junction bcx was breken
from its terminal lug. Wire No. 1 supplies pcwer to the,

green light on the centr:1 bcx. A condule: centaining
the wiring to the centrol box had r:tated approxi=ately
70' clockwise.

The condulet was returned to its criginal positica. The
terminal strips were belted back into place and a new '

terminal lug was installed on Wire ::c.1 in the juncti:n
box (reference NCA 44, Appendix I, Section IX, of this
report).

NCA #6: Ouring . performance of the Post-Seismi Functional Tests,
it was noted that there was a hairline crack in the
juncti:n bcx adjacent to the 1-1/2" condulet.

The Customer was actified cf this an::aly. The Cust:ner
requested that the crack be heliar -welded to preven:
leakage during LCTA tes:L .g .

I(
,

g WYLE LABORATORIES
~~ .n. , m.. y

._. -
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TEST REPCRT NC, 45355-1

'

3.0 .GSt." TS (Con.inued)

The test ita='s str:ke ti=es are shown below:

Streke Times
Veltage to Sciencid Pressure to Sciencid Clesed to Oren Open t: Closed

90 VDC 70 psig 25.5 see 19.35 see

125 VDC 70 psig 22.5 sec 20.00 see

140 VDC 70 psig 22.0 see 19.75 see

There was zero leakage across the valve disc at 75 psid for 15 =inutes.

Notices of An==aly Nos. 5 and 6 are presented in Appendix !. A typical
es:il10 graph ree:rding showing str:ke time is presented in Appendix ::.
Ph:: graphs of the test setup and cracked junction box appear in Appen-
dix ::. Data obtained is , resented en Cata Sheets in Appendix IV, and
an Instrunentation IT.:i; cent Sheet is presented in Appendix v cf this

-

Sectien.

.

/

..

WYUE LABORATORIMB
Muntenne recay
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TEST PEPCAT NC. 45C83 1

.

.

APPCIDIX I
~

NOTICIS CF ANC E l

-

I

l

!

l

I

l
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NOTICE OF ANOM ALY
~

NOTICE NO. P. O. N UMB E R : WYLE JOS NO.*

CONTMACT NUMBER: N/a

CATEGORY: U SPECIMEN O PROCEDURE 3 TEST EOUIPMENT DATE: :'''/8"

i
Fisher Controls II 1 H8' ***

A T"I'N-
20" Butterfly Valve Tyme 9200

p g
**~ ''''* ""**' "*' *** ~"~"~

TEST: 1. D. NO.

ris er Docureat ros.to pey, r PARA. NO. 2.0wSPECIFICATION:

NOTIFICATION MADE TO: Bill Haslett DATE: 9/16/90

NOTIFICATION MADE BY: Eari "a-ete11 VIA: 'le eb a l

REQUIREMENTS:

T!e functional tests will te performed to ensure that all corsonents perform
without malfunction prior to any condition simulation.

DESCRIPTION OF ANOMA1.Y:

Following the seismic testing it was noted that the green light on the valve
control. box was inoperative. Subsequent inspection showed that bo t h te r?'il nal

strips in the junction box had vibrated loose and that wire No.1 in the junc-
tion box w'as broken from its terminal lug. Wire No. I Supplies power to the
g:een light on the control box. A condulet contaihing the wiring to :ne con-
trol box had rotated approximately 70' clockwise.

.

DISPOSITION - COMMENTS - RECOMM ENDATIONS:

The condulet was returned to its original position. The 'ter~.inal strips were
bolted back into place and a new terminal lug was installed on wire No. 1 In
the junction box, per the customers reouest. Photographs were made.

,

Testing is to continue.

[A ' I g* /7,, _ _ ,QoisTaisutics.
- - - - "ong.nei: Deot. TEST WITNESS ENGINEER

* N''ff'" eO
CUAllTY CONTRCV' f

t i Coo.es: Custow .M- % M2 Coo.es*Q.c.

[ REPRESENTING PROJECT Mt.N AG E R
~

e c
I Cooy. oserstee oerector /d

,

WYLE LASORATomlES - Sc1ENTIFic SERVICES ANo SYSTEMS GRoWP - HUNTsVILLE. ALAa AMA 20E437 4411 ;

' cam lae.

i

w .-.
__ _ - - __ __- _ _ _ - _ _ _ _ _ _ _ _ _
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NOTICE OF ANOMALY

NOTICE NO. 6 P. O. NUMB ER : u.91 77n WYLE .:08 NO. W CQ

CONTRACT NUMBER; N/A

CATEGORY: D SPECIMEN O PRCCECURE O TEST EQUIPMENT CATE: ' 'P / n

er nr s *TO: ATTN:

20"3IntterflvValve PART NO. Tvoe 9200PART NAME:

TEST: Post-Seismic Functional Test f. O. NO. ---------

SPECIFICAT!ON: Cisher Occ'.;c'ent FOP-19 Rev.F PARA.NO. 2.0

NOTIFICATION MADE TO: Bill Waslett DATE: 9/17/20 '

NOTIFICATION MADE BY: Earl Catebel1 VIA: Ve*bal

REQUIREMENTS:

The functional test will be perfor-ed to ensure that all ccepenents perform with-
out malfunction prior to any condition simulation.

.

DESCRIPTION OF ANOMALY:

( During perfor :ance of the.Fost-Seismic Functional Tests, it was noted that there .
was a hairline crack in the junction bcx adjacent to the 1 1/2" c:ndulet.

.

t

DISPOSITION - COMMENTS - RECOMMENDATIONS:

The cus ct"er was notified of this ancmaly. The cust:mer requested that the crack
be heliarc welded to prevent leakage during 1.CCA Testing.

f
, .-

I
CISTRisuT10N: O
cc.,w cent TEST WITNESS ENGINEER - [M/ /4

I
-

ds/pd/M 'M- M''*Pt s coa.ee: casson.or '

(- 2 04o es: Q. c. CUALITY CONTRQJV _

f co,'$c ,,',,,e. REP 9EsENTNG PRCJECT MANAG R $,

1 cooy: coersteces 0. rec:or J
[

WYLE LAacR ATORIES - Sc!ENTIFIC SERVicts ANO SYSTEMS CROUP - HUNTSVILLE. ALABAMA 206437 M11

aceu :.'a.
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( TEST REPORT NO. 45068-1

SECTICN X:

DESIGN 3A%4 ~"C.*T LOAD *EST

1.0 EZQUIPIMENTS

A blind flange shall be secured to the outlet side of the valve assembly
test fixture while the inlet side of the valve fixture shall rerain open
and exposed to the test chamber pressure.

.

The valve asse=bly shall be installed in the test chahr and the
chamber environment stabilized for-one hour at 120*F and appr0ximately
55 percent relative humidity.

O.e valve shall be streked through One c mplete Operational cycle and
the strcking ti=e =easured in both directions. This stroking time
measurement shall utilize the same RVDT or other stem notion detection
device utilized in the functional tests.

The test valve asse=bly shall be suhjected to a steam exposure profile,
depicted in Figure 1 (reference Appendix II of this Section), and a

J che=ical sprsy fer the DBE event environment si=ulatien for in-centain=ent
service with 11ther a SWR er a PWR plant. O.e CEE simulation shall be
ace:mplished using superheated steam for the first a hours and saturated
steam for the remainder of the 30 days..,

The temperature, pressure, and humidity shall be recorded centinu:usly
during the CBE simulaticn along with disc position, operating air
pressure, voltage to solenoid valve, and voltage to limit switches.

Seat leakage shall be monitored centinuously during the entire OSI
simulatien. The seat leakage shall be =cnitored with the test cha-J:er
pressure applied directly to the inlet side of the valve.

The test valve assembly shall not be stroked open during the OEE
simulati n. It shall be stroked closed when the test cW er pressure

g is 6 psig and shall remain in the fully-c1: sed pcsitien through=c the
OBE si=ulation. The closure stroking time =easured here is the final

j stroking time factor (? ) , and shall be recorded as such in the finalf
test report. This stroking time measurement shall utili:e the sa=e
RVDT or other r., tem motion detection device utilized in .he functicnal
tests.

r At the start of the OBE si=ulatien, initiate a chemical spra*/ wi-h the
chemical c =pesition and spray rate per IIII 3:3-1974 and =aintain
throughout the entire OEE si=ulation. S.e p?! level of the spray snail
be maintained as follows:

11.0 (=axi=um) fr:s 0 t: 7,200 seconds, and
|

8.5 to 9.0 from 7,200 se:cnds :: 30 days.

WYLE LABORATCRIE3
Munt$stlee FSCtht/



PAGE NO. XI-3

TEST REPCRT NO. 43068-1

2.0 PROCC UFIS

The test item was placed in the test vessel with the outlet side of
the valve down. The outlet side was equipped with a blind flange for
leak check purposes. The inlet side cf the valve was equipped with a
blind flange mcunted on stand-offs so the chemical spray would not
impinge directly upon the T-ring, although the T-ring was exposed to
the charter envircnment.

*he electrical leads frem the centrol bcx to the junction box on the
test item were routed through a 1" conduit and potted with Scotchcast
"9" epoxy.

The pneumati: feedthroughs for the solencid and leak check lines were
routed through the vessel wall by stainless steel fittings. The
solencid pneumatic line was 3/S" copper tubing. The leak check line
was 1/4" copper tubing.

The test vessel te=perature was =easured using e.hree (3) Type "T"

(copper /Constantan) ther=occuples hooked up in parallel and read out
en a datalogger. .There was also a visual readout for temperature.
The cha=ter pressure was measured using a calibrated pressure trans-
ducer and pressure gage.

The test item seat leakage was =enitored centinuously for the entire
30-day test.

The chemical spray flow rate was calculated using the manufacturer's
(Spraying Systems, Inc.) published flow rate for spray nozzle Model

2*l/40G10W at a given pressure. The flow rate was .15 gpm/ft of the
test vessel horizontal cross-sectional area. The chemical spray pH was
9.5 to 10 for the first 1200 seconds and maintained at 8.5 to 9 for the
remainder of the 30-day test.

The charter te=perature was increased to 120*? using saturated steam.
This ta=perature was maintained for 1 hour. The test item was stroked
through one complete " closed" to "open" to " closed" ycle and the
stroke times in both directions measured. The pressure to the solenoid
valve was 70 psig. The voltage to the solenoid valve was 125 VDC. This
pressure and voltage was maintair.ed to the test item for the full 30-day

*test.
.

The test ch'ar.ber temperature was increased to 140*F end stabilized for ,
I hour. he chamber temperature was then increased to 340*F. "he
test item was closed when the cha=her pressure was 6 psig. The test 1

item re=ained closed for the test duration. The required time fr:m 140*F |
to 340*F was not met (reference NOA #7, Appendix I of this Section). l

The actual ra=p time was 13 minutes and 37 seconds. The chemical spray
2at a rate of .15 gp=/ft of the cha=ber cross-secti nal area was 1

,

i initiated at the 340*T te=perature and maintained for the entire first I

|
.

.
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TEST REPORT NO. 45088-1

,

2.0 PROCC CPIS (Continued)

temperature transient. O.e chamber pressure was 70 psig at the 340*F !
'

plateau. O.e 340' plateau was =aintained for three hours. The staan
to the test chamber was shut off and the charter allowed to ecol.

6

The second time /ta=perature/ pressure transient was initiated. O.e
test was aborted at 35 minutes and 50 seconds due to excessive steam
leakage at the test chamber's top flange. me highest temperatr e

| observed was 356.7'? b eference NCA $8, Appendix I of this Sectien) .

I The : p flange gasket was replaced and the cha=her temperatre was
8 stabilized at 140*F for 1 hour. O.e chamber temperature was increased

to 241*F in 17 minutes and 41 see nds. The time fr:m 341*F to the
p maximu= charter temperature (365*F) was an additional 18 minutes and

50 seconds. O.e required 381*F spike was not ace mplished (reference

NCA 99, Apgendix I of this Section) . O.e chemical spray at a rate cf
.15 gpm/ft was initiated at the 365'? point and maintained for the
test duration. O.e 365'r plateau was maintained for the regaired 2
minutes. Se c..a=ber pressure was 75 psig. ne charter tempera =e
was decreased to 340*F and maintained for the required 2 hours and
56 minutes. O.e charter press =e was 74 psig. The charter te=perature
was decreasad te 320*F and maintained for the required 3 hcurs. Se
charter pressee was 75 psig.

Se c'm' er temperature was decreased to 250*F a .d maintained f:r the.

I required 85 hours (3.54 days). The charter pressure was 16 psig. Se
charter temperature was out-cf-tolerance for a total of 2 hours and
2 =inutes on the high tempera =e side (reference NOA #9, Appendix !

6 of this Section). O.e charter te=perat= e was decreased to 200*F and
maintained for the regired 26 days. The charter te=peratre was cut-

! of-tolerance en the icw temperautre side for a :: al of 9 hours and
30 minutes. O.e low te=perat=e cbser red was 140*F. The c' .a-te r.

temperatre was out-of-t=lerance en the hign temperatre s:.de f:r 4 hc=s
and 30 minutes. O.e high temperature observed was 230*F (reference
NCA #10, Appendix I of this Section) . The total test time at 200*F
was increased 9 hours and 30 minutes to allow full exposure to the
200*F temperature to the test ites.

te charter was pressurized with gaseous nitr: gen at the 200*F plateau
r to meet the required 5 psig pressure. The average pressure at the 200*F

plateau was 8 psig. The test was terminated af ter a tocal of 30 fays
test time. The test item was photcgraphed and re: oved fr:s the :harter.

t

I

WYLE 'JBORA7 CRIES
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TEST REPCRT NC. 45088-1

.

3.3 F25ULTS

The test item was subjected to the tests required by Paragraph 1.0. The
tests were conducted as described in Paragraph 2.0. "he test item com-
plied with all specified requirements although four (4) anomalies were
noted. These ancmalies pertain to slow ramp times on the temperature
transients, a steam leak that caused the second temperature transient
to be aborted, and out-of-tolerance temperatures (reference NCA's
7 through 10, Appendix I of this Section) .+

The test item was closed at the e psig char.ber pressure and rer.ained
closed for the duration of the test.

There was zero lea % age past the valve disc for the duration of the
test.

The pressure to the solenoid valve was 70 psig for the duration of
the test.

.

O.e vol. age to the solenoid was 125 VDC continuously.

'

The adjusted stroking ti=e factor ( /g) is

Closed to Ceen 0:en to Closed

Initial Stroke Time (T ) 21.60 see 20.05 see1

Final Stroke Time (T ) 21.25 sec 16.75 seef

Adjusted Stroke Time .9838 .8354

(Reference Section IV of this report.)

Notices of Anomaly Nos. 7 through 10 are presented in Appendix I.
Figures showing the required test profile and the actual test profile
are prasented in Appendix II. "'his data was reduced from datalogger
tapes. A sketch of the test setup is presented in Appendi:: III.
Typical oscillograph recordings are presented in Appendix IV. Photo-
graphs pertaining tc this test are presented in Appendix v. I.stru=en-
tation F,quipment Sheets are presented in Appendix VI cf this Section.

WYLE LABORATORIES *
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M:er: No. 45088-1

NOf!CE OF ANOMALY

NOTICE NO. 7 P. O. NUMS ER: H-217770 WYLE JOB NO.JC88
N/ACONTRACT NUMBER:

CATEGORY: O SPECIMEN d PROCEDURE d TEST ECUIPMENT DATE: 9/22/80

~isher Controls ATTN: IIII F85I'ItTO.
20" Sutterfly Valve Tyoe c200

PART NO.PART NAME:

TEST: Design Basis Event I. D. NO.
~""""~

Fisher Document T -19 Rev. F PARA. NO. 7.0SPECIFICATION:

NOTIFICATION MADE TO: 9'11 "n'+" DATE: */?'''O

arl ampbel1 VerbalNOTIFICATION MADE BY: VIA;

FEOUIREMENTS:

The test valve assembly will be subjected to a steam exoosure orofile, and
a chemical spray for the design basis event environment simulation for in-
:entainment service with either a BWR or a PWR plant. The DBE simulation will
be accrolished using sucerheated steam for :he firs: 8 hours and saturated
steam for :be remainder of the 30 days.

DESCRIPTION OF ANOMAL.Y:

During the firs: tempera:ure and pressure transient, the required titre
from 123'F to 340*F in three minutes was not accomplished. The tirte required
to reach 3kO*F was 13 minutes and 37 seconds.

,

.

DISPCSITION - COMMENTS - RECOMMENDATIONS:

Following the initial temocrature and pressure transient, the test
was shut down to re-charge the steam accumulators for the second translent.
Testing is to continue.

e
as TEST WITN ESS NGINE C M

~~

2 oo. OUALITY CONTRO 'W
h!c ,7 REPRESENTING Fisher Controls PROJECT Mt. NAGER

I1 CJov o:mraisoes o. recto,

WYLE LASoR AToRits - sC3ENTIFIC SERVICES A880 SYSTEMS GROUP - HuNTsVILLs. ALAa AMA 2054374411

soeu sce.

*
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( NCilCE OF ANO/AAl.Y
L5088

NOTICE NO. 8 P. O. NUMB E R : H-217770 WYLEJOBNO.

CCNTRACT NUMBER: N/A

CATEGORY: C SPECIMEN O PRCCEDURE D TEST EQUIPMENT DATE: 9/23/90 ,

Sill Hastett
TO: Fisher Controls ATTN:

Type 9200PART N AME: 20" Butterfly Vaive PART NO.

TEST: Design Basis Event ,_
..........

'

SPECIFICATION: Fisher Occument FqP-19 Rev. F 7.0PARA.NO.
8III "*'I'** '

| NOTIFICATION MADE TO: OATE:

VerbalEarl Camcbell VIA:s NOTIFICATION MADE BY:
e

REQUIREMENTS:

1 The test valve assembly will be subjected to a steam exposure profile, and
a chemical spray for the design basis event environment simulation for in-
containrent service wi th ei ther a 3'.A or a P'4R plant. The 38E simulation
will be accomplished using superheated steam for the first 8 hours and satur-
ated steam for the remainder of the 30 days.

I,
DESCRIPTION OF ANOMALY:

~

9 \ The second temcerature and pressure trans ent aas aborted at 35 minutes and*

50 seconds into the test, due to excessive steam leakage at ene too flange
of the LCCA cnam:er. The highest temperature observed was 356.7'F.

I

i

,

DISPOSITION - COMMENTS - RECOMMENDATIONS:

Vyle Laboratories is to repair or replace the LOCA cnamcer flange gasket ar.d
resume testing per agreement wi th tne custer.er.

[Y [W,, / -*
<oisTaisuTicn: ,

NGINiir)
-

"M , '-
cr+r ac ceos. TES WITNESS

( ' ' " - ~ -~

CUALITY CONTROL2 coo.

c$,',7,'c. REPRESENTING #'5her 00"t MIS PROJECT V8 M AG Ea /*

1 Cooy Ocersteoas 0.r,ctor

WYLE LAsc4 ATcRit$ - ScIENT171c stRVICES ANo SYSTEMS GDCt.;P - HUNT 3VILLE, ALA3AMA |0g437 4411
*cou :;m

_. _ .-
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- Rs;c.. No. 45088-1

NOTICE OF ANOM ALY
9 H-217770 45088

NOTICE NO. P. O. NUMBER: WYLE JO8 NO. PAGE NO.

N/ACONTRACT NUMBER: REPORT NO. -

CATEGORY: 2 SPECIMEN D PROCEDURE G TEST EQUIPMENT CATE:
_

IISD*" *"I' * Bill HaslettTO: ATTN:
20" Butterfly Valve PART NO. Ty e 9200PART NAME:

TEST: Design Sasis Event 1. D. NO. N/A

SPECIFICATION: Fisher Document FQP-19. Rev. F PARA.NO. 7.0

83II H**I'** 9-30-80NOTIFICATION MADE TO: DATE:

'' D*II 'I'#"*"*NOTIFICATION MADE BY: VIA;
'

REQUI REMENTS:

Tne test valve assembly will be sabjected to a steam exposure profile, and a chemical
spray for the design basis event environment simulation for in-containment service
with either a SWR or a PWR plant. The CBE simulation will be accomplished using
sucerhea:ed steam for the first 3 hours and saturated steam for the remainder of the
30 days.

DESCRIPTION OF ANOMALY:
During the seccad temperature and pressure :ransient, the reauired time from 140*F
to 381*F in :=3 minutes was not accomplisned. The tiee from 140*F to 341*F was
17 minutes, 41 seconds. The time from 341*F to the maximum chamoer temperature T
(365'F) was an aeditional 18 minutes, 50 seconds. The 381*F was not accomplished. J
The tes: chammer was out-of-tolerance on the high te: perature side during the 250*F
plateau on tw: occasions, as shown below:

9/27/80 42 minutes, the high temperature observed was 260*F.-

9/25/80 - I hour, 20 minutes, the high tenperature observed was 300*F.

O!SPOSITION - COMMENTS - RECOMMENDATIONS:

Copies of the circular charts showing the second tempertture and pressure transient,
along with the circular charts showing the two out-of-tolerance conditions, were
forwarded to the Customer.
Testing is to continue by agreement with the Customer.

/l

TEST WITNESS ENGINEER h
8 i Co .es. Customer
2 Coo.es; c. c. CUALITY CONTROL ' f"--

c ,,,,, REPRESENTING PROJECT MANAGE / )6
#1 cesv: Coerations Director '

VVYLE LA80AAfoRIES - SCIENTIFIC sERVicts AND SYSTEMS croup - MuMTsVILLE. ALABAMA 2054374411

acau i:na

e

m_A_____ ~ ' ' ' '
_ _ _ _ ._ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ . _ _ _
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NOf!CE OF ANOMALY

NOTICE NO.10 P. O. N UMB ER : H-217770 WYLE JOB NO 45088

CONTR ACT NUMBE R: N/A

CATEGCRY: O SPECIMEN O PROCEDUR.{ :G TEST EQUIPMENT DATE: ' O ~"~ - *' O-

TO. Fisher Centrols Cc=rany ATTN: Bill Haslett

g PART NAME: 20" sutterfly valv* PART NO. Tv e 92c0

TEST: :es m sasis Ivent I. O. NO. N/A

SPECIFICATION: risher Occ.raent TOP-19, Rev. 7 PARA.NO. 70

f NOTIFICATICN MADE TO: Bill Haslett
OATE: 10-6-30

'"E *1 elephc'ne 'NOTIFICATION MADE BY: *

VIA.

REQL.;l R EMENTS:

g The test valve asse=bly will be subjected Oc a s: cam exposure profile, and a
chemical spray fer the design basis event enviren=en: simulation for in-centainment
service with either a Bh"R or a PWR plant. "'he OBE simulatien will be accc=plished
using sucerheated steam for the first 3 hours and saturated steam for the remainder
of the 30 days. The recuired temperature af ter the first four days is 200 ; 5'r.

DESCRIPTION OF ANOMALY:

g [( cha=cer temperature was cut-of-telerance en the icw temperature side ferThe tes:

a total cf 1 hour and 30 =inutes en 10/4/a0 and for a hours en 10/5/80. The tes:
chamber 9as out-cf-telerance en the high te.mporature side en 10/4/30 for a :ctal
of 4 hcurs and 30 minutes.

I The cut-cf- clerance cenditions are shown in su: mary
below:

Cate Time Max. Tete. Min. Tenp.

$ 10/4/80 1 hour, 30 minutes 180*F---

10/4/80 4 hours, 30 minu:as 230*r ---

10/5/30 S hours 140*r--

DISPOSITION - COMMENTS - RECOMMENDATICNS:

( The Cus:c=er stated that he could justify the cut-of-telerance time en :..e high
I temperature side as being a erst-case test. The out-of-telerance time e . .;.e icw

temperature side (9 hours, 30 minutes) will be added c the overall tes: time a:,,

the end of the 30-day test.

!I

i

! '

h
! OtSTRisuTICN: d 6 / e'

o<.giaar ceet. TEST '.vlTN ES3 ENGINEER CC" W-

f f I Coo.es: C storaer
QUAUTY CONTROL /kg . /gh Mdri

W' k -2 Coo'es: Q. C. -
,

Y'Wkeb. Lb. -'
~

REPRE3ENTING PROJECT W.n AcgPfCoo, .
I 1 Cocy Ocerst.cns 0 re.:rer /

WYLE L.As0RATottIS - SC:tNTIFIC 31 AVICES ANO SYSTEMS GROUP - HUNTSVILL$. ALAsAMA 2CS437 4411

acewis.

L
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PaGE NO. XII-l
.

TEST REPORT NO, 45088-1

SEC*!ON XII

THEP?X. TRANSIEI'"S AND SEAT LEAKAGE ~ESTS
(AOCC;0CM M LOCA TES*)

1.0 REQUIRE.''.ENTS

The fellcwing tests shall be performed to simulate, with a d / cven
at=csphere, the 381* temperature transi.ent that was not acec=plished
during the LOCA Test (reference Secticn XI of this repor.).

W.e valve assedly shall be placed in a preheated 200*? oven f r 8
hc=s and the tamperature allowed to stabilize. The valve assembly
shall be criented in the oven with the inlet side up and the disc

hori: ental. 2.e blind flange en the inlet side of the valve sna11 te
secured in such a f ashics as to let the oven enviren=ent be in c=ntact
with the T-ring. The outlet side of the valve shall have a blind flange

and speci piece secured to it and vented .c the at=csphere.

*@.en the stabili:stien is c:=pleted, the test valve asse=bly shall be
re=cved frc= :ne 20C*F even and placed as rapidly as possible in a
secrnd even preheated to 381*F in the same crientation. After thej valve assecly has been placed in the oven, the oven temperature shall
he brought back to 381*F as rapidly as pcssible and held for 2 minutes.

Upen cc=pletier. cf the 381*F te=perat=e spike, the blind flange en the
valve asse=blf inlet shall he made air-tight. O.e even ten;erature

shall he reduced to 125*F and stabili:ed for 1 hour. Cnce te=peratere
has been stabilized, the inlet spool piece and blind flange assecly
shall be pressurized with air Oc 2.5 psig for 15 minutes. Se seat
leakage shall be =easured and rec rded.

Follcwing the tests outlined aheve, the oven temperature shall be
reduced t: 100*? and stabilized for 1 hour. Once the temperature

has been stabilized, the inlet spcol piece and blind flange asss=hly
shall be pressurized with air to 2.5 psig fer 15 =inutes. Se seat

leakage shall be measured and ree rded.

Se even temperatre shall te stabilized fer 1/2 hcur at 120*F. Open

stabilization of the temperat=e, sea leak tests with air at pressure
differentials of 10, 20, 30, 40, 50, 60, and 75 psid shall be performed.

Ixer:ise the test valve through cr.e cc=plete stroking :fcle, then ti.e
the duration of the operat:.ng streke. Cpening and closing times sha*.1
be recorded.

WYLE LAEC AATCRIES
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2.0 PRCURES (Continued)
- . -

The test item was placed in a ta=perature-centrolled even and the oven ,
te=perature stabilized at 200*T ,3*r for 24 hours. Se valve tempera-
ture stahilized at 198.4'F.

"'ha test item was removed from the oven and placed in another even,
which was pre-cenditioned to 381'T + 3*T. The oven ta=perature was

,

re-established at 381'T + 3'T and maintained for 2 =inutes. Ze test,

item was positioned such that the 1.let side was up, -2.e disc hori: ental,
and the T-ring seal exposed to the oven enviren=ent. Se test iten
ta=perature at the end of the 2-cinute test was 165.6'F.

Se test item was removed from the oven and the inlet blind flange
was secured fer leak checks. The test item was placed in the original
even and the temperature established and controlled at 125'T ; 3*F.
Se oven ta=perature was maintained fer 1 hour and a leak check per-
f=r=ed with air. The 2.5 psig pressure was maintained fer 15 =inutes
and the leakage was =enitored using the bubble-pan =ethod. The test
item's te=perature was 147'T at the co=pletion of this test.

The oven ta=perature was reduced to 100'T + 3'T and =aintained fer
,

1 hour. **he test item was again leak-checked at 2.5 pst; for 15
minutes. DA test item's te."perature was 127'T at the ec=pletion Cf
this test.

.

The even temperature was stabilized at 120*T + 3*F for 30 minutes and
~

leak checks perfe= sed at 10, 20, 30, 40, 50, 60, and 75 psid across
the valve disc. The leakage was =easured by the bubble-pan method.

3.0 FISUI,TS

The test item was sucjected to the tests required by Paragraph 1.0 above.
O.e tests were perfor=ed as described in Paragraph 2.0 above. 3ere
was zero leakage past the valve dise during both leak-check tests at
2.5 psid. "'he leakage past the valve disc at 10, 20 and 30 psid was zero.
The leakage at 40 psid was 1 bubble /=inute. At 50 psid the leakage was
350 cc/ minute.. At 60 psid the leakage was 618 cc/=inute, and at 75 psid
-he leakage was 1167 cc/ minute.

Circular chart recordings showing the test even temperatures are pre-
sented in Appendix I. Photographs pertaining to these tests are
presented in Appendix II. A Cata Sheet showing data obtained is
presented in Appendix III, and an Instrurentatien Equipment Sheet is
presented in Appendix IV.

*
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PaGE Pec. XIII-l

:

TEST REPCRT NO. 45088-1
{

SECTION XI*:

PCST-I.CCA T' NO" 0NA*. "'ISTS

1.0 RIGCI.Mi S

The requirements for these tests are as described in Section ::,
Paragraph 1.3 of this re;crt.

l O.ese tests are for "inf:::ation Cnly".
!

'I
.0 PROCI CRIS

I The precedures f : these tests are as cutlined in Secti:n ::,
Paragraph 2.2 cf this re;crt.

3.0 FISC:.!S

O.e test item was subje: ed t: the tests required by Paragraph 1.0.
f

|| ' O.e valve was str:ked ":icsed" to " ;en" := " closed" two (2) full

cycles, but would not remain in the " ;en" ;csition.

) O.e red light on the centrol tex was ineparative.

The green light en the :=r.tr:1 box was c;erational.

The Versa valve leaked at 'O ;sig at the end cap r.eares: the 3ettis
Actua::r.

O.e requia.:: was c;erational.

Tr.e relief valve was c;erati:nal. ,

The juncti:n box showed evidence of scisture ar.d :ceresten interna 11*/.
O.e 6:cr gasket was leese and harfened.

The electrical naasurements wre perf:rned.

Mc Notice of Ancealy was written since these tests were f:: " In -
f r asion Only".

The tes ites was shi;;ed to Isenedix, .nc. , Parsi;;any, New Jersey,
along with both spool pieces and blind fla..ges ;er the request of :ne
Fisher Technical 74;resentative.

,,

| Phe:cgraphs ;er.aining :: this test are presented in A;;endix :.
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3.0 RIS'O73 (Ocatinued)

A ::ata 3 hee showing the results of e.e ele: ri:al measurements is
presented in Appendix ::, and an ins - mentati n Ep.ipment Shee-
is presented in Appendix ::: of e.is Section.
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O
INTRODUC"'!CN

This document delineates a specific procedure to qualify Fisher Controls Compa:y

Butterfly Control Valves suitable for 4 years of nor:nal envirocaental conditions

and the enviro ment exhibi:ed by a design basis event.

The method of environmental qualification to be used is that of radiation exposure,

artificial aging, seismic vibration, and exposure to a design basis event environ-

sent.

With the valve T-ri=g seal adjusted for a shut-off pressure differential of 150 !

( ;

psid, the test valve assembly will u dergo a preliminary fu=ctional test :s
,

establish the i itial co:dition of the valve. This will be followed by a ser:es
..

of normal condition load tests desig=ed to show functionality at several cor:41

and off-corsal load conditions.

t
.

1

Followiss the normal condition load tests, the valve T-rt:g seal say be replaced '
,

e i

atthedis:retionofthefisherTestF.:gtseer. In any event, the T-ri:3 seal !

e~vill thes be readjusted for a shut-off pressure differe:tial of 75 psid, af ter '/
which, the baselise fu ctional tests will be perfor:ed. {

i

ii The test valve assembly will then be subjected to an aging process consisti:g '

of alternating exposure to high temperature and high accidt:y with concurre::

stro' t:g of the valve to ultimately smulate 5 years of agug. Since the h:g:s

_
tesperature, accelerated aging process causes an unresiis:i: te=persturo set

( '

e

W6H1 -1- TQP-13 Rev C
.

1
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,

.

A
.

condition to occur in the elastomeric T-ring seal with a resultant potenttal-

for seat leakage, the T-ring seal will be readjusted at this point to c:rpensate

for this arttficial condition which would not occur during a real-time, 5-year

aging period at 120*T. The Fisher Environmental Qualification Report will in-

clude supplementary fie'.d service informatics suppor tsg the justification for

this procedure.

Following the post-agtng readjustment of the T-ring seal, the valve assembly

will then be exposed to radiation, utilining a source such as Cobalt-60, for
7a total exposure of 1 x 10 RAD equivalent air dose in order to bring the

valve assembly to its end-of-life condition prtor to tde seisste test.

. Following the irradiation, the test valve assembly will be subjected to a -

I
/

- seismic test per Fisher Controls Company Seismic Qualification Plan, FQP-23.

The valve assembly will then experience a steam and chemical exposure profile

to simulate the envir:naent of a design basis event. Duration of the stesa

erposure profile will be 30 days.. After completion of the 30 day DEE sima-

lation, the valve will undergo a series of post-D3E leakage tests to simulate

the long-term, post-DRE shut-off capability of the valve.

Finally fo.i.owing the complete qualification sequence described above, the

valve assembly will again be exposed to radiation bringing the total cumulative
serposure level to 1 x lo Rad equivalent air dose. Then, for informational pur-

poses only, the valve will be subjected to a series of functional tests at 120*F,

including seat leakage tests at various incremental pressures up to 75 psid.

/ *
i

v

''6 E2 -1.1- TQP-19 Rev A.
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Periodically throughout the areviously mentioned tests, functional tests will be

performed to ensure that the test valve sssembly is performing properly (e.g.,

asintains design seat leakage, open and closing times within specified limits,

etc.). -

.

6

(
.

,

1

I

I |

|

|

|
'

.

|

W633 -1.2- TCP-19 Rev A
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)
ISTING:

The purpose of these specific tests and the sequence in which they will be per-

formed is to simulate a dests: basis evest after the Equipment has been in service

for a number of years. Following is an explanation of what each phase cf the

testing vill accomplish:

ne valve w-111 initially undergo a series of normal condition load tests

to demonstrate functio ality of the valve at several cor=al and off-normal

load conditions.

Followi:g the :ormal condition load tests, the test valve asse=bly will be

artificially aged by being subjected to alternating high tesperature and

high humidity cycles along with couruerent stroking of the valve during

( the humidity cycle. The 1: tent of artificial aging is to brt g the valve

to a condition representative of a specific length of operati:3 service

is excess of the qualified life. In this case, the qualified life is

4 years and the valve will be artificially aged :o simulate 5 years to g
C-

ensure valve operability for a period of up to one (1) year after a 'BI.

Duri:3 corsal operation, a valve 1: contatsment may be erposed to

radiation which may cause degradation of ner. metallic components and

electrical circuits. Also, during a design basis event, the valve may

be exposed to a large dose of radiation. FisherCo$trolsplansto

expose the test valve assembly to one single dose of radiation which

will equal or exceed the combined radiation level experie:ced duri=g |

.

)
~46H4 -2- FOP-19 Rev C

.
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n
i normal service and the radiation level during a design basis event.

In all, the total exposure will be 1 x 10 7 RADS equivalent air dose.

This radiation exposure combined with the prior accelerated heat aging

seguance vill bring the valve assembly to its end-of-life condition
prior to the seismit test.

Past histor7 verified by field service expertence indicates no dele-

terious effects to any hardware due to normal plant vibrationi therefore,
vibration agt:g vill not be performed.

.

f
C.

~

.

|

(
1

'46H5 -2.1- FQP-19 Rev A i
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O
k'' As demonstrated by previous testi:g, (Contisestal Report No. 92-395), the

Type 9:00 butterfly valve, exclud1:3 elastomers, is suttable for more than g
50,000 full operating cycles with satisfactory cperation. Based upon the

previous testing results, mechanical aging vill not be performed on parts

subject to wear due to mechanical action and not subjec to enviro: mental

degradation. Refer to the environmental-qualification reports for Limitorque,

ASCO, and Namco for details on sechanical agi=g on the respective equipment.

A seismic test will then be performed per Fisher Controls Setsaic Qualifica-
C

tion Plan, TQP-23, to simulate the seisate loading during a design basis event.

Upon c:mpletion of the seismic test, the e:vironment will be stabili:ed

at the conditions representative of the normal operating ecaditions.

~he reasoni=g behind this portion of the test is that prior to a: i

)
design basis eve =t (during normal service), the control valve assembly

is experie:cing some " normal" service temperature, pressure, and relstive

humidity. The " normal" service conditions upon which qualification is

based are 120'T, atmospheric pressure, and 5 - 100% relative humidity. C

Tcllowing stabilization of the normal operati g conditices, the test

valve assembly will be subjected to a steam and chemical exposure profile

which will approximately simulate the conditions of a design basts event. g

Tollovi3 completion of the 30 day DBE simulation, the valve vill undergo

a series of post-DBE leakage tests to simulate the long-term, post-DBE

shut-off capability of the valve. I

- The purpose of this envirecaental qualification is to demonstrate that after
bet:g

; W6H6 -3- TQP-19 Rev C|

.
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(S CONToltNTAI. Dmstox

.

La service !ct an extended per:cd of cine, che con rcl valve assembly v1:1 per!crz

LCs Lncended func::ca during and af ter a des:in basis event. The cesc procedure

depleted above is considered by Tisher Can:rcis Carpeny, Cancinenca: 2Lvtston, :c

he a sat:stae: cry :ethcd c! establishLng a 4-year qus11!!ed life !st the valve and

associated components tha t are nct vasiilled by other qua 1?Lcacion ces s or mechads.

GENERAZ. 3:St~ss:CM ct AC:NG :::MY:.*:T AMD 5"9MRT*':c Bcc~M?i=AT:~Mr

.4any da!!aren approac.'es were considered in t.%e search !ct an acceptable cochcd !ct

at:L!:cLally ag rg car (Fisher Controls Ccarpeny) bacterfly con rci valves. *: is

Fisher Concrcis' opinica chat art:fic:a agtng, by accelerated heat ag:ng, exposure

to radiacica, valve cycling, and setsnic v1hracion, is the most wishie precedure
*

based upon currenc cachncicgy. TLsher C:niscis believes thac the Arrhen us Relac:cn-

. ship !ct decazzining tes temperature and dura:Lon, che Q*C Rule of Aging, is a
,

valid technique !ct accelerated heat agtag !st the valve assembly and access 3rtes.

Addt: cnally, during coscing, che ces: ccndi: Lens can be accarately sL:: a:ed and

recorded, the e!!ects of aq:ng noted throug.Muc :he :est, and the CA e re7J: red !ct

ces:Lcq is c! a reasonable durac cn.

The 10* C Mule of Aging states chac she 11!e of the spec:nen is reduced one-hai!
h

!ct each 20*C rise in :esperature. Tes:s per!ctmed by the Bureau of 3:andards en

various elastcaers yielded results which demonstrate chac when, elastecers are hen:

| aged in air, che rate c! degrada::cn of :he e:as:ceers was appror :a:e:; :v:ce as

rapid !ct each 10*C rise in ces: :eepers:ure.IAI

h ' Ac:.ia A:T :CA:.:T~ : ::Trs

As stated prev:cusiy, the :ssc valve asse niy w::: be sun ected :s an at:n; pt: cess

|

4 TG ~ 2 .=s%
,_
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. . . . . . . ..::ns.s::. : :., :.:e~::inc. e=. :r re :: hh.h :e.:er: re . .,. n.. ..:n e.::-.::~ us:n ::e.-. .
~.

. .

e.c re :: s:rckiy c.,:n.e v .ve d;.n q :n.e rc :s...:y cyc.e :o :..::. c s.y s:. :. ::s ., 6
. . . . , . . ,

.

ys=s ! ;iq .~:d envir: men: L;y v.:lify :he v::ve asse-:: y f:r a 4-ye= ::c;i-

4:s.2 *|t. .. e ..

3e S .us.: s :.' :F q is represe .:::ive :.' 4 .:.e=s c.' '.:: c; sarnce -hs * :.e= c.'i r .

ser: ke :.g e: : :.sssp ::si.s eve ~s:, shou. j : :sss;:-ocsse even: :c:ur :: :n.e ers.. . . . . . .

. ..

:f :he f::::h yac :| se: .~ias. Die is :he .c:ir.ct :i.~e pened f:r which :he

::n:::: sche ui~; he enci.= .w..:';y :~ ::ifisi.

.

. . . . .e . . ., . . . . .r. . , . .r.r.a.... a. ..

st?:er 4 ye:rs, :he 7 :li'ind ;ife ::n he reir.s.c:sd by rept::e en: of the valve
](' * nng (s':s: sene se:: riq) :nd a*; :: hor n:me::;;i :.m. p:non:s, :hus reins:::--

.-
~~iq the ;ife f:r an :ddhkn:L 4 yacs. Bis :~,pe cf . c-;nter.:nce pr:gr:rt can be

:ensinued up :o : d-.an of 40 ys=s. Be specific par:s and cor penen:s which e:.e:

he re.:'.::sd :o reins:::s :he pa:;ified *ife f:r :he valve :.4 :::sss: ries vi;i he.

~ie:sd in :he Fisher Can ro s i:uipmen: :ns:: .asion P.:nua;.

a . .p. .>. . . .a . .r. . . n ,. s . ,.J., ,- . .. ,.
. . . . .. a.. .

in-Arcnnen::: c:ctifiaa:Lon of cypur:enances is :he resp:nsibi;i:j cf :he :ppursen-

nce w. :uf=:.c'er :nd cr.ly those :ppur.anc-cas invo*ved in :he safe:y/f:i;ure cde

f:ese:*cn require enviremen:ct patifia::icn. 3e envir:: en .:t cualif * ::icn of

the c.c:a.:ar.:rces vi;t be dancr.s::::sd by the .<s: r .r=- cr.i r p*e ew.:sd in :her

:pp.c-:an.:"ce e::r.uf=:.c'ers ' reycre. 3e c .-.a' ev.:r.:e : : i.'ie::i:n reper:s vi;* ber .

s:drr;::ed <'cr Bechsel :~.~.: rov:1. 3e Fisher invir:n en:: ?.aii.'h::i:r. Rep::: vi' ~
.

irchde :L' :7.c':er.:".se g.clific::icn rep::=:s :s =p*i. :h's ui.h s::p*e er.:s :s

ne:ess=y is s::isfy :he Es:*::e; "S:*.*":?S" specifia::icn re:uire-en:s.
.

-S I,"? ~2 ?ny 3

.

.
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FISHER CONTROLS COMP.GY
O Coxtrrct:At. Dtvistox
\. -

Ali appu::enances wt:1 he munced on the cost valve dur:ng environnancal quait!!cacica

costing and Fisher Cont:cis will document the perfor:mance of each appurtenance and

certify tha t they were exposed to che condicians de:Laeaced in Section B c! chts

document. T1 sher Conc:cis wLil noc certify .%at appurtenances nanufactured by cchers

| are qualified cc ent::camental condicicas above and boycnd those del:nenced in 2e

appurtenance annu!arture:s* quali!Leacion report. Tisher wLil certify the ahtisty c!

che equipmen (valve and appu::erances) to per!cru L:s safe:y func Lon as deecnstra:ed

by tes: and supplemer.ted by the appur:enance annufacturers' qualifica:Lcn repct:s of

ASCO and Xanco. Fisher wLil cer:1!y the ahility of the Bec As cc perfor:n 1:2 safe:y ,
o

relaced func::cn as demonst.~a:ed by :sst. .'iahs:' uC; also es*Alish : 7 :ified :ife .~.:

Last:ue cas !ct retnstatsnq ::e 1:!e. ~hese parts wLil be listed in :he instruc:Len
- manual.

.

.

Curtag env::cr.=ents :esting, che condut: connec Lons c! all appurtenances will be

sealed to exclude the enviranaenc frca chel: interior. A11 conduit cotu:ec:Lons w:::

he run to a junc:Lon box and wLil be sealed. TLsher vili ce:: !y :hac the junc::cn

bcz, condui:, carnt.si blocks, seals, and waring will no: 12 pat: the safety-related

func:Len c! :he valve as demons:: aced by case, we will provide a quait! Led life and

Last:~.;c:Acns with parts list to rett.s: ace the quali!!ed is!e.

!n the event of a aalfunction or fauure of an appurtenance c! the cent:ci valve

assembly, :he deviacion or failure will be recorded, the ccaponent replaced, !! nec- |

essary, and :he qua:L!!cac:cn :es: cont aued. *he appur:e .ance manutsc:urer w:li he |

it.forand of :he ancani; and he requested :o recast /requali!) cr pt:v:de lust:!:ca::cn i

i- !ct :he ancialy,

b
.

1

1

-6- y . ; p,v 3
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I

m
t A??tR*ENANCE OUA!IT!ID *.ITI OR MAINENANCE INERVAL:

The qualified life for Namco EA130 Ser2es Limit Switches will be dete:sined

by aging information presently available, testing per this procedure, aging a
to be performed by Namco, or an on going qualification program. The procedure

for reinstating qualified life will be included in the Tisher Centrcls In-

struction Manual. The qualified life will be supplied in the Tisher Environ-

mental Qualification Report.

The insalled life for ASCO solenoid valves is 40 years and 40,000 cycles.

Coils and elastomeric cceponents shall be replaced every a years per ASCO

-
Seisaie and Envirconental Qualification Report - Test Report AQS21678/TR. 3

*he procedure for reinstating qualified life will be included in the Fisher .

Controls Instruction Manual. T..

Jr

s-
Fisher Controls will certify the ability of the Versa 3-vay valve to perform

its safety-related function as demonstrated by the tests outlined in this

procedure. Fisher will establish a qualified life for the Versa valve which

will be listed in the invironmental Qualification report. The procedure for

reinstating the qualified life vill be included in the Tisher Controls

Instruction Manual.

*IST LOCATICN AND VAL 7E ADJUS*MENTS:

If the test valve assembly must be transported free one facility to aoother, a

functional test will be performed per Fisher Controls Envircemental Qualifica-

tion Plan, Section A, Paragraph 2.0, and adjustments will be made as required

prior to any testing to place the valve in its pre-transit condition. Theg
(, funesional test will be performed to ensure that there have been no adverse

.

W627 -7- TQP-19 Rev D
.
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effects to the assembly or to correct any caused by the trsasfer. Following

testing, a functional test will be performed.

The necessity of adjustments will be determined by the Fisher Controls

Project Engineer, and Sechtel will be advised prior to performance of the

adjustaent. If adjustments are made, the reason (s) for requiring adjust-
' sent will be documented and justification provided in the environmental

qualification report.

t

.

!

.
('

.

1

( C
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DC" rap 0MTION OF EWIROMyTAL QUALIFICATION ~IST ESL'TS:

(1) ne test valve (10466-J605-1.0 with appurtenances from 10466 ".237-1.02)

is a Type 9200 and all valves on this order are Type 9200's of various sizes

larger and smaller than the test valve. ne qualification test vill qualify

all valves on this order since they are of the same general construction and

composed of the same saterials but of different size. All of the compecests

of the Type 9200 required to perform the safety-related function such as disc

seal, bearings, dise, body, etc., utilize the same design principles.

(2) The test valve utilizes a Bettis !a20B-SR2-12 rotary pneumatic actuator.

Fisher Controls will certify the ability of the Bettis to perform its safety-

related fu=ction as demonstrated by this test. nis test is considered ap-

plicable to all 3ettis operators on this order since they are of the same

( general constructics and composed of the same general materials but of dif-
.'

ferent size. All of the components of the Bettis actuator required to perform

the safety-related function utilize the same design principles.

(3) The Type 1073 sanual actuators are composed of metallic ce=pecests only and

there should not be adverse effects due to the e:virecment.

(4) Limitorque actuators have been en--ironmentally and seismically qualified

and he repo-t will be submitted for B thtel approval. ne Limitorque qual-

ification report will be included as part of the envirossental qualification

report.

I

< *
All Namco Limit switches are Type T.A180 Series and are of idestical construc- )(5)

C
The F.A180 limit switches have been envirer. mentally and seismically qualified ,y tion.

s
'46R9 -8- FQP-19 Rev C
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i
s

FISHER CONTROLS COSIP.GY
p CoNTr31cerA1. Dmssos

_ by saaco and :he quali: cae:ca w1:1 he er: ended ec meet the Rechte =sr:rrs* s,pec::1-

cat:cn requiremanes by saaco based upon :he Fisher Contrais 1.w1ronmenes: us:1: Lea::cn
i

Tes as mounced en the velve asseebiv. :he xamco inv1renaeats: cua 1 :can:ca Repor:

wl:h supplemen:s as necessary, will be subattted !ct Sechte approval as par: cf :he

T: sher Contrais t.w:rcnmanca: cusisticae:cn neport. r

>
i

ts) :he Asco 3F93:*:A:ESV sciencid valves have seen enviremones y cl
and seismically qua:Lited by ASCO and the quall:1cacicn will be extended :o neet

the Sechte: "ST;PPS" Spect!1catson requirements by ASCO based upon the fisher

Contrais D:strcr:=enza: :us 1 1 cation *est as acuated cn the veive asse~biy. The

ASCC Zbstrcneenca: Cualification Report, with supplements as necessary, wtz be sub-

n:::ed scr Bech:e: approva as par: cf the fisher Ccntrois Enstronmenta Qual::ica-

::cn Repct:.
.

I

(7) Tisher .=$35 TL :ers, BaLiey AP - -2-:-: Pcstticners, .grsie,rn 13 R Fe:Let D*

l
7sives, 71 sher $46 Transducers do not requ:re env:rcr.nenca: q alifica::cn s nce : hey

are ac invcived La che safety funceton of the valve assenhales. Mcwever, !! any cf

:he s!crementioned appur:anances are an :he envircncents: qualificacica :ss valve.

chair perscraance wil: he acnitored.

(8) The seals f t :he junction box and si appurtenances are idencLen: and Fisher

v11 certify that she perforannee of the seals wLiz act L. spa:r the safe:y-reia:ed

funccica of the valve as demonstrated by chts test.

t
(9) A11 junc: ca hczes, termina: hice.ts, and v: ring c: :-:c:a *.e:ues.: :hs |s.c:kr.

.

o/bez c'.d c:7:wier.:r:ss cre *de*.:icci. Tin.sr ui'* :e**i,*j hc: :hh s: si---e-: 24*.: ::-

i. 7cir the safs:t-re:::ad f.c:c:icr. :f :he sc ve tcsci u.:c : :hia :ss:.
1
]

-9- ?Q-:2 ?sy :
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'

.

p. (10) The Fisher 95H regulators are identical and vill be qualified by this

test. Fisher vill certify tha: this equipment vill not impair the safety-
1related function of the valve based upon this test.

(11) n e test valve utilizes a Versa VSP-3501-15-155 pneumatic 3-way valve
i

vnich is identical to all Versa valves used on this order. Tisher Controls

will certify the ability of the Versa valve to perform its safety related O

function as demonstrated by this test. Tisner will establish a qualified

life for the Versa valve whi-d will be listed in the Fisher Envirocaental

Qualification Report. ne procedure for reinstating the qualified life vill

be included in the Fisher Controls Instruction .".anual.

CJi.% t > STROKING T!"E:

To assure that all Settis-operated valves will stroke in the time period as
'

required by Bechtel Specification, an adjusted stroking time factor vill be '-

cale.tlated per the following equation and applied to the actual stroking time

of each Bettis-operated production valve:

Adjusted Stroking Time Factor = T /Tg g

Tg = Tinal stroking time (seasured at start of D3E simulation as
3

described in Section 7.3)

:
t

Tg = Initial stroking time (seasured during the pre-aging functional

tests described in Section I. 05)

i

t

)
j W6H10 -10- TQP-19 Rev D
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n The actual stroking tw for the production valves will be multiplied by the
;

adjusted stroking t15 factor or 1; whichever is greater. If the adjusted

stroktng time is equal to or less than that required by Sechtel Specification,

the equipment selection will be considered satisfactory.i

I

i
.

i

,

( ...

I

I

i

t
|

I
|.

i

I
!

'

|
'4H11 .to,1 7qp,tg 3,, ,\
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FisiiER Com0L5 COMP.un? )
('cym.nTAL Do Jtcy

.A

h:: C ;i5

(1) - Tenar, A.T. , Smith, *.*.E. , ar.d "_olt, 'J. I.. . " Aging o f So f: lubbar
kods". Technol=gi: Papers of :he 3urasu cf 5:andards, No. 33.2,
lursau of 5:a iares, Oepar:sen: cf ::=nar:a, 'J:7.

(.

.

.

.

)
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(

O
TIG"JtE 1 - Valve Assembly Test Sequence

Functional Test
I

Normal Condition toad Test NOTE: In the event of a salfunction or I
i

I
!Tunctional Test failure of an appurtenance of the valv.e ;

I 'Asina simulation assembly, the deviation or failure will
I ,

ITunctional Test be recorded, th* component replaced, if i

Radi tion necessary, and the qualification test
I

Tunctional Test continued. The appurtenance manufacturer '

Sei sie will be informed of the acoualy and be
I

Tunctional Test requested to ratest/requalify or provide

justification for the anomaly.

(
i

( Valve Asaanblies Qualified '

- for Orders 10466-F.-226 and

10 4 -J605A i

I
::esign Basis Event Test

Post-UBE Le kate Tests

Valve Assemblies Qualified 1
- '

for Order 10466-F.-237 !,o

(The following tests are for
.

information only)

T
Post-DEE Tunctional Tests

f
Post-C!E Radiation

f
Post Radiation Tunctional Tests -

(

12
-12- TQP-19 Rev 0
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FISHER CONTROLS COMP.WI

,%,

Co.vmT.vrAI. DrustoN

TA3:I CT ::.' f!*.**S

SE:~:CN A - tNrRAL NPZ TES: PROCE::RE ITR THE Ct;TR:NMEN*A: ".' ::T::::::N
CT T: SEER ::N:R::S :MPANY 3... ART:7 ::N ?:: VAL"ES :: ::N : ::NS
S:.WLA*:N: NCC:ZAR PSTR GC:ZRA?:N 5:AT::N N-C:NTA:5."ZST SER%T:Z
T:R A BWR CR A F*n1 PLANT.

SE:*:CN 3 -
WPE TES~ CF A ::* NPE 9::: T:ShTR CCb"*RCLS C:MPAhY K~'~rRT:?
CONTP:: VAL'.T T:R 3t:R'T: P:kTR ::RP:RA CCN M C:N ::::NS SLC-
:,A :N NCC:ZAR PCWER PLAST :CIERAT:V STA ::N :N-C:NTA:NMEhi
SERV::Z T:R E:~5:n A BWR CR A r~eit PLANT PER SECH :: PCWER ::2Xau-:::M SPE::T::A*: NS :466-M236, M:37, AND 26:$A.

S::~::N : T:SMER 53 :S ::MPANYo ::NTCIC*TAL :%75::No STAh~ jut:S A.': SPE :=
-

T::A ::NS (AS APP ::ABLE!.

SE:~: N :
32:X*Z: P:WER ::RP:RA ::N TCP.:N: ::AGRAM = : RAW:NG No. E-03:::3t:).

-

P.27:S: N Co :: 3: CSE: TCR :PERACNC LLC ~ SW:XESS AND 50 Cic::VA:vES.
*

Sr ~: W E - C:10C:L'S OW.

v

~13- yy.39 pgv ,:

.

-

f
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[

SICTION A

O +

GENIRAI. TTPI IIST PRCCI:%RE TCR TRI ENVIRCNMENTAL QUALITICATICN CT TISHER CCNTECLS

CCt! PANT BLM'tF!.T CCNTRCL VALVES TO CCNDITIONS SDfULATING NUCIIAR PCb7.R GENERATING

STATICN IN-CCNTADe!ENT SERVICI TCR EITIER A Sk1 CR A Ph1 PIANT.

I 1.C SCCPI:

This test plan delineates the steps to be used by Wie Laboratories to per-

form a type test of a Fisher Controls Company Butterfly Csatrol Valve is

accordance with the intent of IIII Standard 323-1974, W Standard for

Qualifying Class II Equipment for Nuclear Power Generating Stations; IIII

Standard 344-1975, IIII Recomended Practices for Seismic Qualification of

f Class II Equipment for Nuclear Power Generating Stations; F" Standard 282--

( , 1972, Trial-Use Guide for Type Test of Class 1 Electric Valve Operators for
.

Nuclear Power Generating Stations; and Bechtel Power Corocration Seecifies-

tions 10466-M-236. M-237, and J6CS. Areendiz L. The type test will cons st

of the individual testa is the order listed below:

(a) Tunctional Test

(b) Normal Condition Load TIst

(c) Tucctional Tst

(d) Aging Simulation

(e) functional Test O

(f) Nuclear Radiation Exposure |

|
(3) functional Test

'

f
b

'46H13 -14- TCP-19 Rev 3,
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'

(h) Seismic Testing *
e

(i) Functional Test

(j) Design Basis Event Lead Test

(k) Post-DBE Leakage Tests

(1) Post-DBE Tunctional Test (for information only)

(a) Post-DBE Radiation Exposure

(n) Post-Radiation Functional Test (for information only)

(o) Inspection

.

* Seismic Test will be presented in the Seismic Qualification Plan. TQP-23.

(~ f
\

f

*
.

I

h

|

|

f
v

Ib -14.1- TQP-19 Rev A }
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FISHER CONTROLS COMP.WI
1Co:mxxxrAt. Dmsto.vr

- 1.2 accrr 2.ver ca- rx:21

Cuali! Led acceptance will require that the followtag anL!une:Lons do not cccur.

Whenever any of these malfunctions occur, che spect! Led deviacion data w1:1 he |

foranlig sulanitted to Bechtel far evaluation of acceptabu1Cy !st the spect!Lc

applica ttant

k
VA:.v?t

(A) Loss of performance characteristicss e.g. , sh111:y to change

position (fran open to closed cr cicsed to open).
.

(El ?:r 'sc.kc.,e cceep:c :ce c:=iteria, see ;" cme 3,

pega Js. C)(
( '

( ac- >-:a,

(A) is11are to per! cts Les safety-related funceton.

scL.:xc:a A.C 7??!A 7AL72:
q

(A) Vaire does not traverse to fat -safe post:1:n upon loss c!|

electric power.
~

,

-

::Mr* s*s-~'est
I

(A) Valve does not renanta in proper pos:: n.
I t

(3) indLescar 119hes function Lapraper1y. (*, ')
'I

,

* The et.cust untch wLil be used to .sent:ct 11.uc sw1cch func Lon wh:ch includes
/

the Lndleacer lights Ls per Rechtel :tawtag E-C3G 03(C), Revis:on 3. (see -Sec:Lon DJ. ,

1

" The indicator 117h: for "Cpen* may !:Lcker, !:u: ar :r dia, but must re: urn| *f to its fully L :caina:ed ccadst: n. The L.-dicacar ligh !:r "::: sed" .ny\
I !:Lckar or ::ut:er huc suse return :o 1:s fully un-Liiua .~.a:ed candLcL:n.

~~5- ? ? *3 ?su :
| 1

, '

. _ - ..
. .

. _ .
- - ----



Page No. XIV.28
Reper: No. 45088-1

FISHER CO.YTROLS Cod!?.ory )
CoxTtmTAr. Dmstox

. m
e.

- ='N = :cx sex. rav:xn 2*.= xs. sr: s. w:R:sco

M| Pe:!=::ance 1: 41:2 safety-:e:ated ::::ich :! scien::d valve

and/0: :=1: sus::hes.

PRESS Rt Mr=*.:t cas

(A) Supply 7:essu:e ex:eeds 1.'S% ! regula::: se:: Lng.

N===c:u::ence ! any =! :he &ve is necessa--i m a.'.'.*.<.a. n .* t a.e :es: valve..- -

asse=bly.

. . . ~ e :,,-.--..n.....a

'n't :: bet ming U.s :es: se::.r :e des:ri ed in :)is 7..::ek e (? y.<;),i

-

:he :ss: value ui;; he cu:fi::ed .izh a spe:k : speci-pie:s f*.:':;e :sse~hiy )
.

e,:: h * in:< _,d cu::,: ,id,s ,f * : :.,,. : ,3 ,p,,:-ye,,, ,m.,, |

vi;; cmais: cf : c (2) as: :::ss ;53 ve:d neck M.ges ve:ded me:;.ar. l.
.

92 .:ur? s* cf :hese spe:k : speci-pie:e f':nges is :o :::cu % i .s::::a-

ri:r. cr re-cva cf : be::-f =nge housing en ei nar :).e ir.:e: x -.a ~a..

*ido af 9 e va ve u b h:u: dia:urbing h , % .ge 5:::gr.; en 9., y . , 3,3,.
.

Si self.

'*se specia sp ci-pic:* f* r-Ges re to be ins::i~ed :.: % :: ye g 7 ::
. . . .

n-~ =: en of :he :es: sequence describad in sa::Un :.a : d ere n::. :: he |

'e oved cr re -;fus:ed -heugh:u: 92 en: ire se,-me e :m :s . cM x
' i

I5 * C? ?*C v''Ae Its ."= ring se : C: 9.e pcfggg gpg fffgj f,,, g , 34,
1

se utnae.
(
"U

-26- -: :-1.s Rev 3
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FISHER CO.NTROLS COMP.u'i
Co.mTA1. Dmstox

,. O
'

''~ 2.0 rcxC:":sA:. Trs :

.' The func:Lenal test wLil be performed cc ensure chat all components

per!cra vinhout difunc:Lon prior to any ccruti Lon staulation. Base

'11ae measurements wLil be caken on var:ous parameters as nocad per

!: ens 2.1 :hru 2.8 below '

,

2 regulated gas supply vill be ccreected :o ihn solenoid valve of the

cost valve assembly. 3cainal !!cv, as tecstved from che gas supply
I

when the soleno:d valve is .te:uated, v1 1 be used. The functional tests
~

vill be per!craed wLch a volcaga to che elocerLcal aypurtenances c?

90 Y DC,125 Y DC, and 140 V DC.

(
rh. , ara ecers w m ,. . . r.d at c - s,.c m .d a. s.1.c= ,.1=cs

- La che casc procedure. *2e Lunctional cas: paramecars cc be measured.

nie as follows:?

(
,

l

2.1 :1.ae du.cacicn of the' o ating atzgka: Cpen:nq and c1 cst.y ::ses w::: 3
|
|

be recorded. (A cycis is de!Lned as going !:cm the full-closed :o :he

!ull-cpen and back cc che ful1-cicsed posLLLcn) .
4

' ' Seat l' eakage per Tisber Ccatrois Crntin;sacni test Spect Lcation, :~51.21,2.2

wit); AppandL2 incladed in Sec:Lon C. 54 0 chts $, gcge :2, f:r sec: sch*

C
:ss : pnes:ces and c%ahts 'ed:cges.

'

2.2 pts.ssurs of regulated get supply to solenoid valve w:11 to 70 psia.

.

' 2.4 Regu$t2r inlac and outlet pressure.,.
,

I
v

I -Z7- ? ?-12 .Tr: :

.

*-
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FISHER CO.VTROLS COMP.LYY )
CoxTtNEN AL Doutox

6
'

:.5 7;pe of gas belag used.

' 2.6 voisage :o solenoid.

*7 Vo:: age is itait sw:::h..

2.8 .N.~.:: cnahill:y of indi:sta: lights and p:cpe: L:: dica :Lon.

.
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3.0 NUCII.AR RADIATION EIp0 SERE:
O

l
I

3.1 ne radiation exposures for normal operation and a Design Basis Event will
| )

be combined into a single exposure. ne test valve assembly will be unifors- |'

ly exposed to a source of Cobalt-60 for a period that will yield an exposure {
'

of 1.0 x 107 RAD eentvalent air dese. Following the exposure to radiation,
Ia functional test will be performed.

I
l

The radiation dose rate shall be low enouga to limit the temperature rise
I

of the valve to 20*C. In no event will the radiation dose rate exceed

|
1.0 Megarad per hour.|

Tollowing the radiation exposure outlined above, functional tests will be
'

/
performed per Section 2.0. ne seat leakage test at this point will be

j ' performed for information only. Since the bulk of this radiation exposure
,

represents the EE radiation simulation, the shut-off capability of the

valve must be judged in conjunction with the high temperature simulatica of
'

the DE, i.e. the high temperature expansion of the I-ring during the CE i
i

will have a beneficial effect in helping the valve to maintain its shut-
'

off capability despite any concurrent radiation damage. Thus, leakage fol- i
-

loving the raliation-only sequence is not significant providing that the !

valvo can demonstrate effective shut-off against the DE pressure and temp-
erature profile specified in Section 7.0/..

e'(
,
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)
3.2 The post-DBE radiation exposure described in Section 9.3, page 28, is for-

info =ation only and will not affect the qualificatics of the test valve

assembly. Se test valve vill be uniformly exposed to a source of C:balt-60

for a period that will yield an exposure of 90 Megarads. This will br.ng

the total radiation exposure of the valve to 100 Megarads (lo Rads).s

3e radiation dose rate during this final exposure shall be lov enougn to

limit the temperature rise of the valve to 20*C. In no event will the

radiation dose rate exceed 1.0 Megarad per hour.

3.3 Ouring both of the radiation exposures described above, the special spool-

piece test fixture flanges will be installed on the valve; however, there

vill be no bell flanges or other attachments so that both ends of the tes
.

fixture remain open to the radiation.

( )

.

6

9*

.y
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4.0 AGING SI S TION_

.9
. In order to simulate exposure to temperature, humidity, and operating

cycles in excess of the 4-year qualified life, a procedur's compatible

with IIII 382-1972, Trial-Use Guide for Type Test of Class 1 Electric.

valve Operators for Nuclear Power Generating Stationa, and IIII 323-1974,

IIIE Standard for Qualifying Class II Equipment for Nuclear Power

j Generating Stations, will be employed.
I

1 4.05 Af ter coupletion of the Norisal Condition I, cad Tests (Section 6.0)

and prior to beginning the aging simulation described below, the valve

T-ring seal will be examined and may be replaced if necessary at the

descretion of the Fisher Test Engineer. Following this exastnation

and possible replacement, the T-r:sg seal will be adjusted for a shut-

off pressure differential of 75 paid, after which a series of baseline

functional tests will be performed as outlined in Section 2.0.

3 The closure stroking time seasured durtng these functional tests is the
!

|initial stroking time factor (T ) described on page 10 and shall be re-g

corded as such in the final test report. This stroking time seasure:nent

must utilize the same RVDT or other stem action detection device that

will be utilized in the DBE terts described in Sections 7.03 and 7.3.

I

4.1 The test valve assembly vill be subjected to alternate cycles of temper-
I

ature and humidity with concurrent stroking of the valve during the
i humidity cycle. The valve will be stroked using a pressure of 90 PSIG ;

;

'( - . |
,
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to the actuator (during aging simulatics only) which represents the sax-m

inum allowable workiss pressure for the actuator on the test valve.

Pressures in excess of the maximum allowable working pressure may result

in damage to the torque-producing mechanisms of the actuator.

4.2 Each tasperature eyele will be 2.35 days at 227.8'T (108.8'C). Total

exposure at temperature will be 28.5 days (10 cycles). The te:::perature

of 227.8*T (108.8'C) was chosen to simulate temperature aging since it

yielded a reascuable test duration. Based on the 10*C Rule, this temp-

erature and test duration should age the valve assembly equivalent to

5 years at 120*T. This is in excess of the qualified life of 4 years.

It was deter:sised arithmetically as follows:

.
\

\.-

...
,

.

,..

b
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, NORMAL CONDITICN DESIGN TEEFERATURE = 120*T (44.8'C)

TEST DURATICN TEST TEMPERATURE

5 yrs. # 120*T (44.8'C)
-

2-1/2 ers. 9 137.8*T (58.8'C)
'

1-1/4 vrs. # 155.8*T (68.8'C)

5/8 vrs. (228-1/8 davs) # 173.8*T (78.8'C)

5/16 vrs. (114-1/16 days) 9 191.8'T (88.8*C)
' 5/32 ers. (57-1/3 days) 9 209.8'T (98.8'C)

5/64 ers. (28-1/2 days) 9 227.8*T (IC8.8'C)

Heidity will not be controlled during the temperature cycle. It will,

f however, be recorded.
i t

/

Eachhumiditycyclewillbe48hoursat140*T(60*C)and95jpercent
~

4.3, ,

humidity. Total exposure to humidity will be 20 days (10 cycles).
i

4.4 The test valve will be actuated for 1,000 operating cycles which will

be evenly divided between the ten humidity cycles. The voltage to

the electrical appurtenances for operating the valve will be 125 V OC.

When not stroking, the valve will remain in the closed position. Both

the opening and closing stroke times, as measured from the change in |,

solenoid energization to the limit switch contact at the opposite end /|
of travel, will be measured and recorded during the first full cycle

stroking operation of each humidity cycle. {

,-.

,
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4.5 3 roughout the aging simulation sequence, the special tes- fixture spool-

pieces will remain in place on the valve. A bell flange will be attached

to the inlet side of the valve test fixture and will ressin in place

throughout the aging simulation so that the inlet side of the valve can

be pressurized when required. The outlet side of the valve fixture will

rematn open so as to fully expose the T-ring seal to the test enamber

envirocaent.

In order to provide a realistic evaluation of any seat leauge change

which might occur during the heat aging simulation, the inlet bell flange

will be pressurized periodically and the seat lea u ge observed while the

valve is experiencing one of the high temperature (227.8'F) cycles. If

any lean ge is observed during this inspection, a bell flange will be

installed on the outlet side of the valve test fixture so that the leabge

can be collected and measured. This test is to be performed at the end of

the first, fourth, seventh, and last high temperature cycles of the se-

quence. The test fluid, test pressure, and allowable leakages are speci-

fied in Table 5, page 39.

4.6 At the conclusion of the entire aging simulation sequence, the valve as-

sembly vill be stabilized at ambient temperature and functional tests

performed per Section 2.0. The seat leakage test at this potnt will be

performed for information only because of the unrealistic nature of the

compression set which is expected to occur during the high temperature
,

phase of the aging simulation.

v

*
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4.7. Following the functional tests described above, the T-ring seal vt11 he
.m

readjusted for a shut-off pressure differential of 75 psid. This is to

compensate for the unrealistic temperature set which will occur in the

elastomeric T-ring seal during the high temperature accelerated aging

tests.

4.8 Tollowing readjustaant of the T-ring seal, functional tests will agais

be performed per Section 2.0.

(
'

.

s

e

(
.

:

,
v
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5.0 SEISMIC VI3 RATION TESTINO:
-,

once the radiation exposure asd post-radiation functional tests have

been completed, the test valve assembly will undergo seisste testing
,5s-

per the procedure delineated is the Tisher Seitaic Qualification Plan, '-

TQP-23, with the exceptions noted below. Following the seismic testing,

functional tests will be performed per Section 2.0 of this procedure

(TQP-19).

Performance criteria durisg both the seismic test and post-seismic |

functional tests will be as outlined in TQP-23 with the ex:eption <f >
of the seat leakage criteria which will be as specified in Table 5,

page 39 TQP-19.

The seismic test parameters normally specified in Table 3, page 12, 't
C !

( TQP-23 vill be as listed below:
s--

4. Valve position during seismic testing - closed
~

b. Seat leak test pressure - 75 psi

c. Sody pressure and fluid during seismic testing - 75 p:1 air C

d. Max closing time - unspecified

e. The RIM input required in Section 2.3, TQP-13 will be as

specified in Tigure 2, page 6.0, TQP-23.

.

.

v

|
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.

6.0 NORMAI. CONDITION I.0AD TEST:
G

A series of Normal Condition Load Tests will be conducted following

the initial basel'ine functional tests. These tests are designed to

show functionality of the valve assembly at various normal and off-
s .

- normal load conditions.

With the T-ring seal adjusted to a shut-off pressure differential of
p 150 psid and the special test fixture spool pieces installed on the

valve, the valve assembly will be subjected to the various testa asI

specified in the procedures below. A bell flange will be installed on

the inlet side of the valve test fixture to allow pressurization of

the valve inlet with either air or water.

g( 6.1 Alter the valve assembly has been installed in a test chammer and the

k test chamber temperature has been stabilized for 24 hours at 120'F,
I

the valve vill be operated through 10 couplete stroking cycles.

I

The test chamber camperature will then be reduced to ancient tempers-

ture and stabilized for a period of 24 hours. A seat leakage test

will then be performed per CTS 1.21, Rev. O, using air at a differential

test pressure of 75 paid. The seat leakage criteria vill be as speci-
1

fled in Table 5, page 33.

Upon completion of the above, the same test, as outlined above in Section

6.1,will be repeated. Both seat leakage sessurements will be recorded and

any seasurable increase in seat leakage 1 rust be reported imediately to
,

tthe Fisher Test T.ngineer for evaluation. Fisher will then be responsible

for Lasediately notifying Bechtel of this increase. ~

*

_
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s

6.2 After completion of the above, the test chamber will be stabilized for

24 hours at 140*T after which the valve will be operated through 5

ccaplete stroking cycles.

The test chamber temperature will then be reduced to ambient teap-

erature and stabilized for a period of 24 hours. A seat leak test

will then be performed per C 5 1.21, Rev. O, using water at a differen-

tial test pressure of 150 psid. The seat leakage will be collected

and seasured and the leakage criteria vill be as specified in Table 5,
page 39.

Cpen completion of the above, the same test, as outlined above in

Section 6.2, will be repeated. Both seat leakage acasurements will be
I.

recorded and any measurable increase in seat leakage aust be reported I

immediately to the Fisher Test Engineer for evaluation. Fisher will
g

then be responsible for immediately notifying Bechtel of this increase. ;

6.3 After coa;.letion of the above, the test chamber temperature will be

stabilized for 24 hours at 170*T, af ter wnich the valve will be oper-

ated through 2 complete stroking cycles.

The test chamber will then be reduced to ambient temperature and

stabilized for a period of 24 hours. A seat less test will then be

performed per CTS 1.21, Rev. O, using water at a differential test

pressure of 150 paid. The seat leakage will be collected and measured

.
and the leakage criteria vill be as specified in Table 5, page 39.

k __
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g Upon completion of the above, the same test, as outlined above in

Section 6.3, will'be repeated. Both seat leakage measurements will be

recorded and any seasurable increase in seat leakage must be reported ;

immediately to the Fisher Test Engineer for evaluation. Tisher will

then be responsible for immediately actifytag Bechtel of this increase,

l

)

)

(
i' ,

- (.
.

.

)

|

|

i

I

.

I(
/

\

l
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7.0 CESIGN BASIS EVEN"' LOAD TEST:

7.01 A bell flange will be secured to de outlet side of the valve assembly

test fixture while the inlet side of the valve fixture will ressin c,

open and exposed to the test chamber pressure. I

7.02 Prior to beginning the CBE sequence outlined below, the valve assembly

will be installed in the test chamber and the chamber environment C

s.abilized for one hour at 1:0*T and approrizately 55 percent relative

humidity.

.

7.03 l'pon stabslization of the temperature and relative humidity, the valve

will be strokee O rsugh one complete operational cycle and the s:.oking

4 r
/; time sessured is both directions. nis stroking time measurement must

utilize the same RVDT or other stem action detection device utilized

in the functional tests described in Section 4.05.

7.04 The test valve assembly will then be subjected to a steam exposure

profile, depicted in Tigure 1, and a chemical spray for the design

basis event environment simulation for in-containment service with

either a BVR or a PWR plant. The DBE simulation will be accesplished

using superheated steam for the first 3 hours and saturated steam for

the remainder of the 30 days.

7.1 The temperature, pressure, and humidity will be recorded continuously

during the DBE si.aulation along with disc position, operating air

-( pressure, voltage to solenoid valve, and voltage to limit switches.
.

I
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*%
t 7.2 Seat leakage will be sonitored continuously during the entire CBI

simulation. n e seat leakage will be sonttored with the test chamber

pressure applied directly to the inlet side of the valve. (Refer to

CTS 1.21, Revision 0, with appendiz in Section C).

7.3 he test valve assembly will not be stroked open during the CE simula-

tion. It will be .;troked closed when the test chamber pressure is 6

psig and will remain in the fully-closed position throughout the CBE

s2.mulation and the post-DE leakage tests, ne closure stroking time

sensured here is the final stroking time factor (T ) described on pageg

10 and shall be recorded as such in the final test report. This

stroking time seasurement suat utilize the same RVDT or other stem
i

( action detection device utilized in the functional tests described in
( Section 4.05.

,

7.4 At the start of the DE simulation, initiate a chemical spray with the

chemical composition and spray rate per *"- 323-1974 and sa:.ntain

throughout the entire DE simulation. Se PH level of the spray ssall

be saintained as follows:

.'
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m S.0 OBE A.VD SCST-DRE I.E.Ut TESTS: c
3.1 During the DBE test, the outlet side of the valve will be equipped

with a bell flange utilizing a pressure line which connects ce valve

outlet to a leakage measurement device located outside the test chamber.

The inlet side of the valve test fixture vill be left open to allow

free access of the test chamber pressure to the valve inlet.

i; sing the procedures outlined in Fisher Controls Continental Test

Specification CTS 1.21 with Appendix 0;N 6F133-01, the test valve seat

leakage shall be sonitored continuously throughout the CBE test. The

leak test pressure shall be the DEE test chamber pressure as defined

in Figure 1,* " Temperature / Pressure Profile for DBE Simulation".

23E qualification acceptance criteria shall consist solely of proof
,

'.

that the valve failed closed at the appropriate time and remained

closed throughout the remainder of the DBE test with seasured seat

leakage less than or equal to that specified in Table 5, page 39, as ,'
-
'

well as satisfactory completion of the post-CBE seat leakage tests as

specified in Sections 8.2 and 8.3 below.

8.2 Upon completion of the DRE test outlined in Section 7.0, the test

chamber temperature shall be reduced to 125'T and stabilized at this

temperature for one hour. Once the temperature has stabilized, the [-
test chamber pressure shall be asintained at 2.5 psig for 15 minutes

and the seat leakage measured and recorded. The seat leakage driteria

vill be as specified in Table 5, page 39.
.

'v
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^ 8.3 Tollowing the test outlined above in Section 8.2. the test chamber

temperature shall be reduced to 100*T and stabilized at this tempera-

ture for one hour. Once the temperature has stabilized, the test

chamber pressure shall be maintained at 2.5 psig for 15 minutes and

the seat leakage seasured and recorded. The seat leakage criteria

will be as specified in Table 5, page 39.

.

(
.

.

.

( -
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9.0 POST OBE FU C 0NA!. 2 ST "FCR INFORM TION ONT.Y"
,

ipon c:splation of the 03E simulation and post-03I leakage checks, the C

following tests are to be performed for information only and are not

subject to the acceptance criteria of Sectian A, paragraph 1.1.

9.1 The temperature in the test chamber will be stabilized for 1/2 hour at

1 0'T. Se relative humidity will be monitored but not controlled.

Tpon stabilization of the temperature, perform seat leak tests with air
Cat pressure differentials of 10, 20, 30, 40, 50, 60, and 75 psid per

Tisher Controls Continental Test Specification CTS 1.21 with A;pendiz

C3 6T133-01. Record any leakage that occurs.

9.2 Exercise the test valve through one complete stroking cycle, then time
}

the duration of the operating stroke. Opening and closing times will

be recorded. (A stroking cycle is defined as going from the full-closed

to the full-open and back to the full-closed position).

9.3 Remove the valve from the test chamber. Then with the valve in the

closed position, the test valve assembly will be uniformly exposed

to a source of Cobalt-60 radiation for a period that will yield an

exposure of 90 Megarads. This will bring the total radiation exposure
~

sof the valve to 100 Megarads (1 x lo rads). The performance of this

test will conform to the requirements of Section 3.0.

.
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, _
9.4 To11owing the radiatton, take care to maintais the valve in the closed

position. Then, place the valve assembly is a test chamber where the
'

valve temperature can be raised to 120*T. The relative humidity will

be monitored but not controlled. Upon stabilization of the valve tesp-
D

erature at 120*T, perform seat leak tests with air at pressure differen-

tials of 10, 20, 30, 40, 50, 60, and 75 paid per Tisher Controls Conti-

nestal Test Specification CTS 1.21 with Appendiz CCN 6T133-01. Record

g any leakage that occurs.

-

p -

9.5 T.zercise the test valve through one complete stroking cycle, then time

the duration of the operating stroke. Opening and closing times vill be

recorded.

I

i

I
.

I

i

:

.

I
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FISHE.R CONTROLS COMP.GYm
CoxTecer.u. Dmssox

stenos s

: yrs :ss: or 20,* rrrt 9220 r*sszn ccurso:.s ccarAx: wr.~ tar:r ccs:sc: vn:vt ica

sses c scurn connnanex :o ccact::cus s::w:A::sc soc: tan ocwxx r:Ax cxstnA:.mc,

suws Ex-ccu:Azxncr: stav:cs rca 2::ssn a sun cn A run r:.1x: sta arcs n pan:e

connnance spec r cA=cus 1:ses-v22s. x227 Axc :sosa. Arr merx :. ~

.

1.0 secres

:.us test plan de:Laeetes the steps to be used by uvle :ahcrateries to pertaro

a type test at a Le* gpo 9220 rister c:ntrais c:apany satserfly centzol valve,,,

with the tc11cutag appurtenances, La accordAnce w1th section so

i

( seet:s T-42:n-sR2 *: rneu:natic 2:1.sacer

Asco mz- e m 2-wau sa1*nott valve
1Manco EA:103: :t 1.d ?A:903*30" %- * M ei-e s C g

risher ?!)$ N tor v*.*th ? ~tse ?*e~r=2 O;
risher 9?W MeeJinter I

Ts:sta:;rt 2?M pressure relief val're
.

scff:aan Junction Bos V/c.t. '??-23 Terol.al scrits
Vere: 757-330:- 1ss? P-ste-:*ic 3-ucy ra:ve

1.1 Z des cf Tables & craphs:

Table 1: Valve and Accessory Components subject to Degradation

Tahle to functlanal Test Allounkle raremeters and Test Results I
i

*able 2: RadLation Exposure Cata 1

1

|*ahle to :esperature/Muntdity Cycle Test :ata !:r Agtag simulatten .

'

table se A11cwhle seat :.eakage and seat :aak test aesults
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Class 150 (1) risher e594 ritter with scoes Elcmaseet $
J-3/4* 6 Slatt (1) risher 95N Negulator

til ASCn 0NP8J2t|A18bV J-way Salerused valvo,

*

(3) Taxa te4aus J5N Pressure Relief Falve
(1) Versa VSP-3501-155DI 3-asy Vals*d
(1) Taxalean 35R Pawneure ATIGDalsw

17 605A-2.0 24* - 9220 nottis IiI AsCo MV8320AIB5V B-w.sy Solenoid valve yy
*ANSE al6. 5 T-4 8 6a-Su n-n n-2 2 Ili Nat tueul ACNC Limit Switch DEA 10032102 ue

JP risher 95N me stator S*class J50

|('b $ f $sta 8$A 63W4# ~ # ##"# #
e i

L JLygtigg_fSP-350l- 7 3-unps Va tie _o
-
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ANSE 316.5 g 522C-SM00-12 421 visher 95N Negulator O
class 250 (2) risher P595 rif ter with Sruss Elsserat e

J/4* d Stuft i8) Tishar Transducer 0546 ~

(1) NationaJ ACME Limit Switch Geni 3032302
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TABIZ 5

.

SEAT IIAZAGE TEST CRITULIA, AI.I0VABE EAEAGE, AND TEST RESL'I.!S

,

Test Test Test Allowable MeasuredDescription Tluid Pressure __I.eaka te leaka se
,

1. Initial Functional
tests (Sect. 2.0) Air 75 paid 1472 cc/zin.t

2. Normal Condition
I. cad Tests:
120*T (Sect. 6.1)
Initial Air 75 psid 1472 ce/ sin. $< Tinal Air 75 psid No Increase

140*! (Sect. 6.2)
Initial Vater 150 psid 5 al/ sin..

Final Water 150 psid No Increase
170*T (Sect. 6.3),

Initial Water 150 psid 5 GPM '

final Water 150 psid No Increase

3. Pre-Aging Baseline Air 75 psid 1472 c:/zin. .

,functional Testa
|(Sect. 4.05)
|

4. Aging Simulation fRigh Temperature

|'Cycles (Sect. 4.5)
Tirst Cycle Air 75 paid 1472 c:/zin.
Tourth Cycle Air 75 paid 1472 ce/ sin.
Seventh Cycle Air 75 paid 1472 ce/sts. ,I.ast Cycle Air 75 paid 1472 c:/ sin. |

' |5. Post-Aging Functional
Air Testa (Sect. 4.6) Air 75 psid Information only

,

,

6. Pre-Radiation Air 75 paid 1472 c:/ sin. :Functional Testa '

Tollowing T-r.ng
Adjustaent (Sect. 4.8) i

|7. Post-Radiation Air 75 psid Information Only ik
,

Functional Tests j( . (Sect. 3.1)

'46R32 -39- TQP-19 Rev C
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TABLE 5
(Continued)

Test Test Allowable ?.easured
*

Description T1uid Pressure Leakare Leakare

S. Post-Seismic Air 75 psid * Note 1
Tunctional Tests
(Sect. 5.0

9. DBE Test Steas CBE Profile 147: ec/ min.
(Sect. 8.1) Fig. 1

10. Post-DBE
*eakage Tests:.

6125'T (Sect. 8.2) (Air or 2.5 psid 147: cc/ min.
100'T (Sect. 8.3) Steam) 2.5 psid 2944 cc/atn.

11. Post-D3E Air 10 psid Info rmation
Tusctional Tests Air 20 psig Only
(Sect. 9.1) Air 30 psid

Air 40 psid
Air 50 psid
Air 60 psid }Air 75 psid

'

12. Post-Radiation Air 10 psid Information '

Tunctional Tests Air 20 psid Only
(Sect. 9.4) Air 30 paid

Air 40 psid
Air 50 psid
Air - 60 psid
Air 75 psid

* Note 1: "'he post-seismic allowable leakage = (post-radiation leakage per
Sect. 3.1: indicated by # in the seasured leakage column) +
(1472 cc/ sin.) - (Normal condition load test data taken after the
120*T test per Section 6.1: indicated by $ i.s the sensured leakage
column).

? Note 2: 1472 cc/ sin. of air is equivalent to 3.12 SCTH.

,

V6E33 -39.1- TQP-19 Rev B
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FISHER CONTROLS CO G.O*Y
Co.vtt>TS r.u. Dmstox

?:03t 1A

AC ;'A: :BC TZS: "'LtPE.u 3 E/??!SS:RE
??:T::t (as maintained by Wule *atcraccries)

VALVr : 466 .76:5-:~rx 1.0 W::M
A::ES3:R:ES TRCM ::466-M:27=::L4 1.:2

Ti n::e 1A will be inse::ed a: this pota: by Wyle '.abcratc::es and will showi

:he sc::cvings

(1) A:::a :enpe:a:::e/p:essu:e p:c!!:e.

(2) A::;al closing ::.=t.

(2) A :e:c:d c :he dis: posi::cn du: Lng inE test.
,

\(4) Becc:d of indi:a:c: :Lgh: pe:!ct.sance du::nq :st. j

(5) * re:: d :| v: .s se:: ;e:.'q e :hrcughcy: ~.e :3E :ss:. 5 .

(4) compost:Lon c! cheat:a sp:aq and sp:ay :ste.

(7) ?H level c: chemica: spray :h.:cughou: :st si.-.::a:Lon.

.
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CONTDIENTA*. TIST SPEC!?! CATION , .J - 30. 1..'1 .~ d t 0 i .
'

s- Qs ' ' ~ ~ ~.se qw

. q= Can T. g j
q

UNDIRECTIONAL SEAT LIAK !!ST ?ROCCURI i
rca ILASTO.m un Trn.On SzATro, ADJcSTA31.I DA , 9/10/75 ;I

CON!INE.~ AL DU. [TTPE 9200 T-RING VAI,7ES (eli valves 20" or less, &, y'' [!.DL-17larger valves fir' use in vertical pipelices, or in a ,s'-
,,.03 ,.:0 o 73 1,3 . . . . . horizon:21 pipelines vi:h shaf ts ver:1:al

. . . . . _ 7Acz 1 c7 5 j!
-.

t

1. SCOPY: This specification covers standard unidirectional leak testing of both j
elasto=ar and Teflon adjustabli Type 9200 T-ring valves. .Specifically,_ ;

it is directed at all valves ^ si:es 20" er ' lass, & larger talves t.ich .:
are 12: ended for installation 1: vertical pipelines or in horizen:a1 b,I

i

pipelin_es .is _c_:m.b..i_=. .a.ti.:n v. i.:h_ a. _v.e..rt.i.ca.l. . _va..l.v.e s.ha.f :.
_ _ ,

- O ,,
.

|
-.

M'S WS S
q

-
|
6

2. ?rRFCSE: he pu:;ose of this specif t:a:1:n is to ensure sea: leakage ra:es vi:hin
.

'

those spec'ified is sectica 3 belev, vi:h the valve =cuated such as to i'
simula:e 1:s inte:ded servi:e positi::.

,
t:

3. OE7INITIONS- '
i
l

'vertical Piceline - Fer purposes of defisi:icn, a pipeline is c:nsidered |-I :o be vertical if i.s axis is less than 30* f cm ::ue ver:1 cal. .

HorizontalPipeline-Forpurpcsesofdefinition,apipelineisconsideredj
:o be horizontal if its axis is 60* or less fr:= true horiz:::al. [
7erei:a1 valve Shaf: - To purpea:s cf de#* * -d an, a valve shaf: is c:n- c

h'sidered to be vertical if .1:s axis is less than 30* fra= : rue ver:1:a1
when the valve bcdy is rota:ed t.s the : rue ver:ical posi: ice.

,
,

i 4 A??L CA3tI C00ES & STA CA?!:S: ' '

!
'

COS 92-1 Type 9200 T-r1:3 Adjus:=en: Procedure j
CS 1.22 31direc:1onal Sea: Leak Tes: ?:ccedure fs: Elas::=e Sea ed,

I,'Adjus:able Type 9200 T-Ri:g 7alves (all valves si a 20" or
less & larger valves for use in vertica". pl?alices, or 1: h

'

horizontal pipe 1 ices with shaf:s ver:1:al) [CS 1.23 Unidirec:ional Sea: leak Tes: Procedure fc: Elaste ar g
& Teflon Seated Adjus:able Type 9200 T-?.ing valves (Sizes ji,

; grescer than 20" which are for ins:alla:1cn is hori::c:21 d
pipelines vi:h shafts horizontal) H

CS 1.24 31 directional Seat Leak Tes: ?::cedure for Elas:::e: Saa:cd b
,

Adjustable Type 9200 T-Ring valves (Sizes grea:ar ths: 20" --.

! which are for installa:1os in hori:en:21 pipelines vi:h 9shaf:s heri:=n:al)
| FQP-19 Rev B -44- 1
hAPF?.C7ID37: | m... ..w, I

t

P, cage: - Q:ality As, sura :e Fa..:3er, Sales a "c.res:ing -~
a.a..

gfj
.

(. .-|,; - . zu:sbc$n. p&.MW-- }.a f
;

-

n i..

Y.a:a gst, :. ster:,als '' ::acsr, .vaufa::.ging. yxa r.-
$%gtr.kring

-

*.
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f# CTS- '

CCh u r.asAL TIST S?!CITICATION NO. 1.21 RI7: 0
h tind as w = a(cg.ac;, UNDIRECTIONAL SEAT LI.E TEST PRLX:IDURI DArv 9/10/75 h'

.

FOR ELASTCMER AND TITLCN SEATED, ADJUSTABLI -

C'*RE!" CAL 3I7. TY?E 9200 T-RING VALi/IS '(ail valves 20" or less, I gs7, g
~

.

;larger valves for use in vertical pipelines, or ir,

horizontal pipelines, with shaf ts ver:1, cal)~ pAov 2 Cy 5 |-,N NO. CD73-168
-

,

5. PCLicT: - Order entry documents shal2, reference this test specification and shall
describe position of valve and actuator when in service. |

|

- Type 9200 T. ring valves covered by this specification are tested with" ,

the valve bcdy and shaf t horizontal. !
t!

- Thrus: collars are provided on the valve shaft to preven: dis: and shaft
novament along the shaft exis. j

i

- Sea: leak testing folleus any body or dise hydrostatic testing tha: =ay
'

2

be required.

- Provisic: for liquid leak testing of Taflot seated valves is included. f
Liquid leak testing is perforned however only as provided by appendi es U

3'to this specification acd as a substitute to the air leak tes*
3
.

- Seat leak testing is unidirectional vi:h pressure applied to the sbef
side of .he seal. j

!

- I: is :ot necessary to verify disc r.aterial and taper pin leak tight-

y([I(- || cess on valves which have previously passed a disc hydrostatic test. '

!- Neolube lubricant is placed on adjusting set screw threads and the
dthreaded holes for these set screws prior to initial adjustnent. .

i,

b. .
.

,

I

6. TI3~ CCD ITIONS: !

6.1 valve Assembly - The valve shall be fully assembled,'except that the ,

actuator need est be mounted, h
h
t-

S?ECIAL ?RC'TISICNS TO CiSURE PIASCN'JIL SA:r ii MAY BE DTLOTD TO j! ,

?RE'TCr! ACCDCITAL DISC OPECNO WHILI UNDER PRESSURE. i[
<

U i'
\:

1 |,

s)
FQP-19 Rev B- -45-u

et |'
, lim.c7:3BT: Vamr: 3r: i !i

~~ '' -

P- , Quality Assurance Kanager, Sales. & Marketing
p :sb h

'

wf& ' ! . _ _|
|( 1 p, 4 w.g

. -
,,

c[ .gi.jfertag
Ma:ager, Materials pnater, Masefac' .-i .E / E:-

Manager, k k w
-

NOT P.ECwRED ()em h bj,, '

_

Fe m #C0168-3/ 2 Ter use of this fc= See CIS C.0 :=d C25 S2.2
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CONTINENTAL TIST SPECITICATIO:' G,.P' NO.c%1 pt,' L
S n

f",ne%, ,,,7.,T. Q,3 ,

-
' n 1~

y .
'

a dy,,&& UNDIRECTICNAL SEAT LIAI IIST 71CCEDURE e 9/10/75 bFOR ELASTCMEX AND TIFLON SEATID, ADJTSTA3LI -

4

CCNTINI:"?AI. DI7. ITPE 9200 T-RING VALVES (all valves 20" or less, i DIST. ct-17 t*larger valves for use in vertical pipelines, or 1:: .*

1:~horizontal p1pelEas wi:Tsha.f:s''ver:- -- -- - -- -- - - - - - - . a l)- PAG ,- 3 CT 3i
'

uC3 NO. CD73-153
,

I-,

p'1
.

'

6.2 Test Fluids - Clean, dry, fil:ered plant at: is a: ployed as :he
pressurtaing media excep: that clean :ap va:ar is used to determine -

liquid lat.k rates for Tefl:s seated valves. 3

j 6.3 Tes: Pressure - Tas: pressure is the servi:3 pressure diffsren:ial )
i or 10 psi, whichever is greater. .

( '!*

.

7; TEST PRCCIDURI: 4,'

'I
a. Tes: Tianges '"he valve shall be bol:ed be:veen flanges duri:3 the

'

seat leak :est. A blind flange shall be used es the val.*e f ace j
opposi:e the T-ring retaining plate and t. velding and or a slip-cn J

flange of sudficies: inside dia:eter to exposa the T-ri:3 adjus:ing n

screws shall be used on the .:her face. !.
,

. o
||

b. Position *he valve is :ested vi:h the bcdy and disc horizon:21. P

? sssure is' applied from the underside. [,

..

"he disc s:cp is adjus:ed to stop :he dis: in :he Ic. Disc Stop Adjust en: -

center of the seat. I
t

d. T-Ring Adjus==en: - All T-ring adjus:=en:s are performed vi:h :he valve
between flanges. ~he adjus:ing screws are backed off us:11 :o con:a : -

~ vith the compression rics occurs. The T-ring is then adjus:ed for the b

!
required leakage ra:e a: the specified pressure using the procedure de- [
scribed in COS 92-1. ,. L.

;

e. Air Leak ::etection 'Jith the valve disc in the fully closed pesi:Lon, |,
the packi:g area is coated with a soap solution or cc e::ial leak
detector and pressure is applied to the sealed side of the valve. The,'

i
disc is fully covered with clean :ap va:e :o a Axi=u depth of one inch.

.
t
'

.
f. Liquid Laak De:ac:1on - For liquid leak de:ee: ion, clean :ap va:er is

i substituted for air as the pressurizi:3 =edia. Laak rate is dater =ined !

by collec 1on and =4asurement of leakage during a :ine in:erval no: ,less !-

th e one nor more than 10 =inu:as. !.
,

'

.i .'3. DL* RAT'CN A2:3 ACCE?"ANCE CRITIRIA:
!

l

3.1 Air Tes:

i

i a. Ilasto=er T-ring
| 6
! FQP-19 Rev 3 -46-,

| AP??.C7ED 3T:
. 'n.7..:' D. 3.?:..

/ ,,, ,
.

Manager, Sales & P.2rksting!

peger 4:ali -.* W . ,.ssu:a=ce _ ,, ,

2 offv.s . sb WW';yWM<'-
i i-

i .. -..,
, .. . / t, s a < -. . ,

Tg.:gd:-ing
'

| | 'Ma. cager, Faserials P.anager, M.anufac?--11:g . ' .V.ana g=- r

NOT R$!CU! RED b y[h .f,NW4 ___g,
i - -

# *
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|
.

_ _ . _ .



-_ .,

NY
9510 ay 5 A C03 5 0 68 - 5 Pagg No. XIV-71

'-Report No. 45088-1 .

'
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CC! !NENTAL TEST SPECITICATICN . gg. g.,1 e-t

., .
D yH..p . r.s being g

.-

g use d*

Co,sZ' sad UNIDIRECTIONAL ST.iT LIAK TEST P20CIDURI
DATE 9/10/75

FCK ELASTCMER AND TITLON SEATED, ADJUSTABLE
CC:CINI'OA!. DI7. T!?E 9200 T-RING VALTES (all valves 20" or less' i DIST. gan 17 ;'lezer valves for use in vertical pipelines. or 1 "

g 33,CD73-163 horizontal pipelines with shaf ts verticall_, |PAGE 4 C7 5 l

Packins Seal - No visible leakage in the form of bubbles or spray |
1s persi:ted upon applica: Loc of the leak detecting fluid. Two :

applications of leak detecting fluid are requi:ed with the sec nd }
~

{folloving the first by a period no less than 5 minutes.
'

t

Taper Fins and Dise Ma:erial - No visible lea' age in the form of
!gbubbles or spray is per:21::ed for a period not less than 2 zinutes. '

b,

Seat - No visible leakage in the form of bubbles or spray is [
permitted for a period not less than 10 =inutes. p

li
~

b. Teflon *-Ri=g li
|

Packint Seal - Sa=e as elast:eer T-ring air tes: ;

Y
Tater Pins and Ois: Materia'l - Tes: no: required

j!,

Seat - Laakage past the disc may no: exceed the amounts shwv. ;l
in Table I. In:erpola: ion for inter:ediate pressures is per- [
sitted.

..

( .

!

i-
\

VAL 7E TEST PPISSURI (?SI) [,

||
,

SIZE 10 20 40 60 80 100 i -

! b2-6 5.C0 7.00 11.00 15.00 19.00 23.00
it

S-12 12.50 17.50 27.50 37.50 47.50 57.50 0
!. -

14-18 20.00 28.00 44.00 60.00 76.00 92.00 , j,

126.50||
I
''

20-24 27.50 38.50 60.50 82.50 104.50 ;;

30-36 42.50 59.50 93.50 127.50 161.50 195.50 [
'l

42-43 57.50 30.50 126.50 172.50 213.50 264.50| [
TABLE I - MA.TDC.*X ACCI?*.ABLE l, ';

AIR LIAI 2ATES TOR TET.ON T-RING, SCTd i;
' !;

?

FQP-19 Rev 3 -47-

AIII0 U U II* IWR2"|"ET 3!: , ,,,.

,$g. ''Na'.ity Assurance Ma .ager, Sales & Fa.rketing % O.-:.';"f A,';,/ger tr . . ..
'

,

$n / ' ' - ' . . ER:sb ./.p. :,

F.anager, raterials Yv.ager, Y.anufactg-ing FA age f c[-..:- W ngE

kI bl#f*-TNOT RECUl?SD

s
To:": #C0162 2/72 Ter use of this fer= See C23 0.0 and CI3 !.!.2.2
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C0!rr!NINTAL TEST S?IO 7: CAT 0N-

,10. .1 .._ ,., 0 |.

. . . .

g,= 6 a .a %h "

gg UNDIRICTIONAL SEA * LEAK IIST PROCEDURE
FOR ELASTCMER A:Q II7t.CN SIATE, .CJi.4TA3LE UAI, 977g773 q

||-

C :CINI CAL DI7. TYPE 9200 T-aniG VALVES (all valves 20" or less' DIS'* * E -17 j :-
'

larger valvas for use is ver:1 cal pipelines, or 1:L .
'

,,c, CD73-168 noruou:a1 pipelinef wi.th _s_haf t..s..ve. r_:i_cil)~ PAG.,. 3'^ CT 3 |t,a. . _ _ _ _ _ ____ . _ _ __ . . -. ...
,,

8.2 Liquid Test |

ElastomerT-Ring-Notapplicab$ea.

b. Teflon *-Risg

Packing Seal - No visible leakage is pe =1::ed

Tacer Pins and Dise Material - Test cdt required I

|.

t

Sea: - Leakage past the disc =2y set ax ead the amoun:s shm.
,

is Table II. Interpolation f:: 12:ernedia:e pressures is [
perni::ed.

VALVE TIST PRESS *.*,RE (?SI)
SIZI 10 20 40 60 30 1C0

.

l' t
,

'2-6 .12 .17 .25 .30 .35 .0'

t|

l]2-12 .31 04 .63 .77 .39 1.00
,

14-13 .50 .71 1.01 1.23 1. '.3 1.60 T
1 I,,

t

h- 20-24 .69 .98 1.39 1.70 1.96 0.20
I

30-26 1.07 1.52 2.15 2.63 3.04 3.4C !

42-43 1.15 2.05 2.90 3.56 a.11 0.60 i
.i
IlTABLZ II - M.CD",IM ACCI?*A3LZ VA Il h

LIAI RATIS TCR TITLON T-RING, G7}f y
h
ti9. E? AIR: For any repairs other than T-ring adjus: ent, the Ingineering a.d ,;

quality Assurance Oepar:=es:s shall be consui:ed far details. i;
h

10. PCST IST CLIA*inf0: 'I
.

I

A=y valve tha: must,be cleaned for special service shall be I

cleaned in accordance with :he applicable specificatics, except ,.
tha: removal of T-ring retaining plate f=11cwing the leak tes: [
is prohibited without re:esting. ;

11. ECCES: Se tes: persenzel shall make a ::=ple:a record of the : esc
bprocedure, condi:1:ns and resul:2.

FQP-19 Rev 3 -4g- -

| APP?.C*TE3 3?: . , eI y,..._... a..
quality Assurzsce' Pa .ager, Sales a Marrcting '- Ap' 4. ,'

, aeagey, Q / ,y ' -'* :'" ! ~, ~ ''' '. . ,

,

| f, . . / ve4 j ,! , j-
-

.

. ,

}EH:sb',_ e -

Mnzager, Msto:ial3 '' nager, Man;fcc:u:ing * Ystag17,, ingir;se:1.3
U.,!).e_*J/1 - T0. ". d / .: M.-O ANOT REQUIRED -- - - -n :m .

To:4 #".C153-3/72 T:r use of this fo:= See CIS c.C =d C 3 !a2.2
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SPECIFICAi!UN/PRUch! JURE AFFMIDIX HUT,lBER Ca mn-ci
Q .L $'c/ :

N UNDIRECTIONAL SEAT LEAK !!ST PRcCDURE 2wm
FOR ELASTOMER AND TEFLON SEATED, A3JUSTA3LE w% 2'

.CCN TIN g N TA L TTPE 9:00 T-11NO VALVES (All valves 20" or less, &"

,- j7~i=~ urger vuves fe, u.e 6 orucu ,1,ume., or a z_ , , _ . c -,,,,

|| horizontal pipelines with shafts vertical).
{,, i iy,

l
I. ]QCP),:P

This acconcLe modifies and shs!! only be used with CTS 1.21. Rev. O in
order to ccnform to tne applicsale Eacheel swe- car-erme* en
specificatiens.

!!. REFERENCE OCCUMENTS:
I A. Rechtel Specification No.10446-N-237, M-236, J603A

B. -

|

111. MCOIFICAT:CNS 70 c s 1.n -

*

A. Test pressure differential is to be 75 PSI. except as noted 6 Section A.
paragraph 9.0, modification C below, or Table 5, page 39.

B. Ouration of seat leak test is to be 15 minutes (continuous during the CBE
simulation).

I s C. he test valve fixture vill be completely enclosed in bell flanges during
the seismic test to allow for monitoring seat leakage se recuired. During,

the OBE simulation a bell flange will be secured on the outlet side of the
g valve only. Seat leakage vill be measured throughout the entire OBE simu-

lation with the test chamber pressure applied directlycto the inlet side C
of the valve. A line will be run frca the outlet bell flange to the out-

g side of the test chammer for naasurement of the seat leakage.

Test flange ccafiguraticus for seat leakage measurements during the various
test sequences will be as specified in the sections identified below:

Heat aging (Section 4.5) .

Radiation (Section 3.3)
Norsel condition load tests (Section 6.0) '

28E Tests ,,(Se.ction 7.01).- ._. . .. .,,

l
.

?:? *3 Rev C :.9m ~

,- I90't83 SY: 3e g y
k n

i- .||
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IN"RCOUC'*!CN

In ordar to meet the seismic qualification requirements of 3echtal Power Corporation,

Standardized Nuclear Unit Power Plant Systems, Specifications 10466-J605A, M236, and

C37 for active valves Fisher Controls Company, Continental Divison, vi.11 utilize

the following procedure:

.) Perform dynamic tests on the following nine (9) valves:

(A) J605A-1.0

(3) J605A-3.0

(C) M236-2.02

(D) M236-2.03

(E) M236-2.04

(F) M237-1.02 (
,

(G) M237-1.06

(H) M236-2.01 (!) M236-2.07

(2) Perform a geometric comparison between the tested valves and

the remaining five (5) untested valve categories. *he geometric

comparison shall include:

(A) Comparison of bolt pattern and bolt size for body to

actuator bracket bolt plana.

(3) Comparison of actuator bracket section (component size

and section modulus).

(C) Comparison of actuator type, size and weight.

(D) Comparison of appurtenances.

..
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(E) Seismic stress analysis for the tested and nontasted valves

using Fisher Controls Engineering Standard, ES 117. " Seismic

Analysis of Rotary Valve Assemblies for Nuclear Service", with
|seismic inertial loadings of 4.5 3's for all active valves to
i

verify ,that the stresses in the extended structure of the

valvss not tested are less than or equal to the stresses in

j the test valve.

|

|
-

i

ne intent of the secuatric comparison is to demonstrate that the extended

structure of the valves not tested is equal or greater in strength than

the extended struct*.tre of the tested valves. 7aives which will be qualified

by the geonatric comparison are as follevi:

( (A) J605A-2.0
.'

(3) M236-2.05

(C) M237-2.02

(D) M237-2.05

(E) M237-2.07

(3) Perfotz stress calculations for pressure retaining parts per the format

submitted for Bechtel information. The stress calculaticas will be per-
I formed for the following components:

g (A) Body

(3) Retaining Ringg

(C) Disc

(D) Shaft

(E) 31ana-off Placeg

I - (7) Blank-off Place 3oiting,

| Il

n.
- - - - - -
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The calculations v111 utiliza seismic inertial loadings as naasured

in the dynamic tests.

Seismic qualification of inactive valves v111 be accesolished by seisnic stress

analysis using Fisher Controls Engineering Standard, ES 117, "Seistic Analysis

} of Rotary Valve Assemblies for Nuclear Service." The intent is to denonstrate

that the inactive valve assemblies have a first resonant frequency greater than

33 Hertz and that vertical and horizontal loadings of 4.5 g's per the RDt (Fig-

ure 2) vill not produce stresses greater than allowed by Sechtef !pecifications

10466-J605A, y.236, and .C 37. Additionally, stress calculations vill be perforned

for pressure retaining parts per the format submitted for Bechtel infernation.

The stress calculations vill be perfoczed for the following conpenents:

(A) Body

(3) Rataining Ring

(C) Disc

(D) Shaft

(E) Blank-off Place

(F) Blank-off Plata Bolting

.

The calculations will utilize seismic inertial loadings of 4.5 s's.

Table 1 lists the valve categories with a description of the valves, actuators,

and appurtenances. Table 2 shows the proposed quait*1 cation procedure for each

estagory.

m
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Active valves will be qualified by dynamic test with an input inertial

load 214.5 g (Raf. Figure 2) except for the 36" valve (10466-N-237-1.02)

which will be que.lified by dynamic test with an input inertiti load of

l
' 3's (Ref. 71gure 3) because of facility limitaticas.3

1

Additionally, all active valvss vill be tested with their respective
!'

appurtenances mounted on the extended structure.
| |

, -

. |e

he envirenzental test valve vill be dy*==4a=tly tested per the procedure

delineated 1A this qualification plan. The valys assembly will be con- '

f structed using the valve body sud intercal compenents from 10466-J605A-

Item 1.0 and the actuator, bracket and appurtenances fren 10466 v'37-Iten
. ,
v

) 1.02.

.
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SEISMIC TIST PLAN
CT

NINE VALVE ASSEMBLIIS +
FOR

BECITIL F0VER, INC.
AT

'JTLE LABORATORIES

1.0 MCt".**INr.

1.1 Nine valve Assemblies, (line items g protorypes), described as
Categories I, III, I, II III, IIII, IV, 27I f II in Table 1 herein-
af ter called the specimens, vin be attached to a ecunting fixture
and the fixture, in turn, will be placed on the Wyle 11 axial High
Force Simulator Table such that the base of the test fixture vill
be flush with the top of the test table. The specimen vill be
oriented such that its longitudinal axis vill be colinear with the
longitudinal axis of the table. For the second axis of test, the
specimen vill be rotated 90* in the horizontal plane. The tests
will be performed in three test series due to the size and number
of assemblies.

1.2 Soecinen Tie Sevn, .

q ne specimens will be bolted in place between two bell flanges with
gaskets. In the event the specimen is a flanged by butt veld end

I valve, the specimen vill be sent to Vyle Laboratories with the butt
veld end semi-machined, i.e., without the final veld and preparation.
nis vill facilitiate mounting of the valve without en'dangering the

i veld prep integrity during seismic excitation. The specinen vill be
installed in the test fixture and the test fixture, in turn will be
fastened to the test table. The essemblies will simulate the in-
service acuating configuration as closely as practical.i

I
2.0 ECCI*ATICN

2.1 Simultaneous 31 axial Excitation

Each horizontal axis vill be excited separately, but each one vill i

I be excited simultaneously with the vertical axis (Longitudinal
simitaneous with vertical, then lateral simultaneous with vertical) . '

g The test sequence vill be performed with the horizontal and vertical
inputs in phase and then repeated with the inputs 180* out of phase.,

I 2.2 Resonant Searth

A lov level (0.23 -4 *-- heritental and ver.ical) biaxial continu-
cus sinusoidal test v111 he perforned over the f recuency range of
1 to 40 Hertz at a sweep rate of 1/3 octava per ninute naxi=u= to

,

e

- _ _ _ _ _ _ _ .
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determine major resonances. A major resonance is defined as a re-
sponse order of magnitude three (3) or more times the input seasured
at the approximate centers of gravity (Ref. Paragraph 3.2). Responses
exceeding three on the transmissibility plot due to superposition
of a ainer response on the rise of a major resonance vill not be
considered to be major resonances (See Figure 1, attached) . I=put
and output of all analog accessories must be continuously recorded
during the resonant search. Digital accessories must be continuous-
ly monitored during the resonant search. The valve position during
the resonant search will be as noted in Table 3.

2.3 Sine 3 eat Testine

The specimens win be subjected to a sine beat test consisting of
five (5) beats at each frequency with a =4n4== of ten (10) cycles
per beat. Tests win be performed at the following frequencies
plus any major resonant frequencies below 33 Hertz, including those
of valve accessories, determined during the resonant search. Tests
vill also be run at points where valve accessories show a malfunction
or where output variations are greater than published accuracy during
the resonant search.

1.0, 1.25, 1.6, 2.0, 2.5, 3.15, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0,

11.0, 12.0, 13.0, 14.0, 15.0, 16.0, 17.0, 18.0, 19.0, 20.0, 21.0, [

22.0, 23.0, 24.0, 25.0, 26.0, 27.0, 28.0, 29.0, 30.0, 31.0, 32.0,

33.0 and 40.0 HZ

The amplitude of each test will be independently adjusted in each
axis until the input acceleration equals the required input motion
(RD!) as shown in Figure 2 within the limits of the test machine.
Figure 2, also, shows the expected capabilities of the test machine.
Tigure 3, will be used for the test of item 10466-M-237-1.02.

3.0 *NS""PIMENTATICN

3.1 f.xcitation Control

Control acceleroasters win be sounted on the table at the valve
mounting points to insure correct input to the valve.

3.2 Soecimen Acceleration Resoonse

Accelerometers will be located at the center of gravity of the
actuator and each accessory (positioners, solenoids, switches,
etc.). D! tape and oscillagraph recorders win be used to record
the response of each accelerometer.,

, . . .

| 2

.

.
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4.0 yWCTICNAL OPEM. TICN

4.1 Protest Performance Test

3 Prior to dynamic testing, the valves shall be cycled and cycle
time recorded. Shut-off shall be checked and any leakage recorded.
See Table 3 for seat leak test pressure. Log the input and output
of all analog accessories at the 25, 50, 75 and 100 percent open
positions.

4.2 Performance Durina Seismic Test
'

Performance testing of the valves during seismic simulation dis-
cussed in Paragraph 2.3 will consist of application of air or

g water pressure of 70 to 225 PSI (See Table 3) at no flow. Opera-
tion will be recorded by use of rotary displacement gauges mounted
on each assembly. Positioner, transducer, and airset input and
output will be continuously recorded during seismic simulation.
Limit switches will be sonitored continuously to detect contact
bounce, etc. The position of the valve during the testing will
be as shown in Table 3. The valve will be cycled once at nazimum
g level as measured at the actuator center of gravity and once
at each anjar resonance below 33 Hertz and where accessories
show a salfunction of where output variations are greater thanI- ') published accuracy.,

4.3 Post-Test Performance Test
V

The pretes't performance test shall be repeated after all tests are
complete.

D

5.0 IN-PROCESS INSPECTION

The records will be checked for equality of performance after
each test. The specimen will be examined for possible damage
following all violent tests such as at a severe structural

A physical tightening of hardware will be performedresonance.
;

according to the schedule outlined in Addendus A, page 12.1. t

All important vibration effects will be logged including any
6 tightening of fasteners on the accessories and actuator sounting

hardware. Loosening of fasteners will be evaluated for the
specific application and the individual component.

Photographs will be taken of any noticeable physical damage thati say occur.

|(

3
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6.0 ACCIPTANCE CRITIRIA

'Aen any of the following acceptance criteria are not net, the,

specific deviation shall be submitted to the buyer for evalua-
tion and acceptability for the specific application.

i

(1) Increase of cycle time above that required by the specifi-
cation.

(2) Increase of leakage between Protest and Post-tes: Performance
Test g'reater than 1 cc/hr/in. valve diameter water or
1 x 10 ec/sec/in. valve diameter air.

(3) Physical danese to any accessory win be cause for rejection
of the accessory.

(4) Change of position of the valve exceeding 5* during au
seismic testing.

(5) Contact " bounce" on limit switches exceeding 10 millisecond
duration for Limi:orque-operated valves only.

(6) Indica:or lights controlled by limit switches function in-
properly for Bettis-operated valves only.*

-

T(7) Loss of pressure-boundary in:egrity.

(3) Structural failure.

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

7.0 PRORT

A certification-type report v1H be issued subsequent to completion
of testing. This report viu be signed by a Registered Prof essional
Engineer and will summarise the maximum 'g' levels, natural frequen-
cies, details and recommendations concerning deficiencias and repairs.
photographs of test setups, accelerometers, failures, etc. ~he report
win also contain a list of test equipment used and calibrations, and
instrumentation log sheets.

*The indicator light f or "Open" may flicker, flue:er, or d1=, but erust return
to its fully illuminated condition The indicator light for " Closed" =ay
flicker or flu::ar, but must return to 1:s funy un-illu=1nated condi: ion.

,
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VALVE
QUALIFICATICN

CATEGORY F.C.-ITDt No. ACTIVE METHOD

I J60$A - 1.0 TES ttsTi,

Qualified Test ResultsII J605A - 2.0 TIS of Catesory IvI
,

III J603A - 3.0 YES TEST,

IV M236 - 1.01 NO ANALYSIS4

T

7 M236 - 1.02 30 ANALYSIS
J

VI M234 - 1.03 NO ANALYSIS .

VII M236 - 1.05 30 ANALYSTS
,

VIII M236 - 1.06 NO ANALYSIS

e II M236 - 1.07 NO ANALYSIS

/ I M236 - 2.01 TIS *Ist
e

,

, II M236 - 2.02 TES TEST

*
III M236 - 2.03 TIS

,
Trs;

,

_

IIII M236 - 2.04 TIS m;,,,, _ _

IIT M236 - 2.05 TIS Qualified by Test Results
3

of Category XIII

IT M237 - 1.02 TIS TEST,

,

ITI M237 - 1.06 TIS TIst
.

.

4 ITII M237 - 2.02 TIS Qualified by Test Results
of Category I6

*

Oualified by Test Results
4 171II M237 - 2.05 TIS of Cateserv III !

.

Qualified by Test Resul:sIII M237 - 2.07 TIS of Cateserv IIII4 . -

f TISII M236 - 2,07
tis *

III M236 - 3.01 30 ANALYSIS

:. '
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TABI.E 3
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VALVE VAI.VE SEAT I.EAK himY l'RESSifRE IMIRING MAXitSIM ClJtSl80G TIHF.CATECl*Y POSITION TEST PRESSURE SEISHIC TESTiteC AND FLilID Pest BECHTEI. SPtEIFICATION
.

I 501 OPEN 95 PSI 165 PSI WATER 50 SEtxmps

___

HA40teF. STD.III 501 OPEN 90 PSI 165 PSI WATElt
(Fall. OPEN)

_

X CLOSED 150 PSI 200 PSI WATER 60 SECamps

~ $' m"
alsX1 CIA) SED 150 PSI I50 PSI AIR 60 SECottinS 32

__ z?
?xKil CLOSED 150 PSI 150 PSI AIR 60 SEC8WUS of
8%
E- XIII CIDSED 200 PSI 200 PSI WATER 8 5 StC8MOS '

Xv CIDSED 60 PSI 70 PSI AIR 10 SRx*DS
-

__ -

XVI C1DSED 60 PSI 70 PSI AIR I SHMINDS
~~~~- ~~

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

XX CIDS t.D Ifl8 PSI 200 PSI AIR 60 St.CtWus
~ ~ ~ ~ ~ - - - ' -

-

_ _ _ _ _ _ _ _ . - _ _ . . . . _ _ _ _ _ _ _
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TQF-23 Rev. 1

FISHER CONTROI.S CObtP.O*Y
'

Corm:verra Dmstox
.

- ADDENDQ1 A

TASTINER TIGHTENING SCHEDUU. FOR SEISMIC TESTING

The test specimen will be esamined 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 shall be documented in the
test log as it occurs; however, any physical tightening of loosened bolts
or other fasteners shall conform to the following procedure.

Unless there is an observed loosening of the fasteners which in the
opinion of the Fisher Test Engineer would result in damage to the test
specimen upon continuance of the test, fastener tightening shall only be
performed following tests at the frequencies of 5 Hz,15 Hz,15 Hz, and
33 Es in the test frequency sequence for each axis and each phase.

Prior to any fastener tightening, the test velve will be opereced through
one complete cycle to show that the observed fastener loosening will not

r adversely affect the oper bility of the valve. The test specimes perfor-
{' aance as well as the fastener tightening performed shall be fully documented

in the test report.

v 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 physcial tightening of fasteners is mandatory to prevent undue damage'

to the test specimen. In such a case, it shall be the responsibility of
the Tisher Test Engineer to resolve the problem and develop a suitable
course of action based upon the individual circumstances. In addition,e

he shall also be responsible for assuring that the test report will include
a full description of the action taken along with all pertinent details
concerning valve operability and fastener tightening.

.

'e

|

12.1 l
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This docu nent contains a description of the problems noted as anomalies
during the SNUPPS environmental testing program. The anomalies are discussed ,'and resolved in the sequence that they occurred and are referenced by the,
sequential nursbers used on the Notice-of-Anomaly (NOA) sheets that are in- ,

cluded in the Wyle Environmental Test Report No. 45088-1.

The anomalies are discussed because they represent changes in intended
,

test procedure, shortcomings in test facility capability, or malfunction of 1

equipment under test. However, it should be noted that the anomalies ob-
served do not deter or preclude proper safety-function operation of the Fisher
valve assembly.

8 **-wr*

NCA #1

PROBLEM: Temperature was to be kept at 227.8'F for the thermal aging sequence.
A power outage, lasting 30 minutes, caused the temperature within
the aging chamber to fall to 210*F.

RESOLUTION: The duration of the tests was extended by 30 :ninutes at 227.8'F.

' ** we*

I
NOA #2

g 1. PROBLEM: Flexible conduit frem the junction box to the control box was
split.

RESOLUTION: Fisher is responsible for connection up to and including the
junction box. The flexible conduit which split was supplied
by Bechtel and is a connection for which Fisher has no
responsiblity.

2. PROBLEM: One pint of lubricant leaked from the Bettis actuator.

RESOLUTION: A portion of the grease within the Bettis actuator liqui-
fied due to the temperatures encountered during heat aging.
During normal operation, the temperature will be 100'T
lower. Hence, liquification is not expected. It should

be noted that the lost lubricant did not affect actuator
function.

W5El
,
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3. PROBLEM: The "Normally-Open" set of contacts on the Number 1 Type
EA 180 NAMCO limit switch were sticking and operationally intermittent.

I RESOLITIION: The contacts were thought to be sticking because the green
light on the control box, which indicated when the valve was
open, was lighted only intermittently. In reality, the inter-
mittent operation of the light was due to wire number 1 being
loose in the junction box. (See Page X-1 of Wyle Report
No. 45088-1, " Qualification Test Program on a Type 9200,
20" Butterfly Valve with a G.H. Bettis Actuator".)

*****

NOA #3

PROBLEM: The 1/4-in. copper tubing connecting the solenoid valve to the Versa
valve was bent during shipment. There was GN leakage past they
piston of the pneumatic actuator at a rate of 314.3 cc/sec.

l'
, RESOLLIION: Neither the leakage past the piston nor the bent copper tubing

affected the ability of the actuator to perform its safety-
related function.

t

* r*vit

I

NOA #4
|

1. PROBLEM: The actuator-to-bracket mounting bolts loosened due to yielding
during the seismic aging sequence.

RESOLL'IION: This seismic test was only to put the valve in the end-of-
life condition. This particular actuator valve combination
was selected for testing purposes only. Limitations in the
test chamber size prevented the testing of the 36" valve
body associated with this actuator on the SNUPPS project.
This smaller valve body (20" 9200) was arbitrarily mated
with the larger actuator (G.H. Bettis T420B-SR2) in order
to simulate a coeplete valve assembly during the environ-
mental test program. This valve-actuator combination was
n t part of the SNUPPS project and does not represent a
normal configuration. Both the 20" valve body and the
T420B-SR2 actuator were tested separately with their res-
pective valve bodies and actuators to verify seisme quali-
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fi ation of each configuration (See Wyle seismic test
reports for SNUPPS valve groups I and XV presented in

g FQP-23-B1 and FQP-23-B15 respectively.)

2. PROBLEM: Fest seismic test inspection revealed a severe leakage at the
Swagelock fitting at the air inlet of the Bettis actuator.

RESOLUTION: This actuator had been previously seismically qualified.
(See Wyle Rpt. No. 44500-11.) The tubing fatigued at the
end of the second seismic test during environmental aging.
The leakage had no effect on the capability of the valve

g to perform the safety-mode function.

e

NOA #5

8f 1. PROBLEM: Following the seismic testing, it was noted that the green
light (indicates when the valve was open) was inoperative.
Inspection showed that the terminal strips had vibrated loose.
As a result, wire No. 1, which supplied power to the green.

light, had broken from its terminal lug.

I RESOLUTION: The valve being tested had the old style of fastening for
the terminal strips. The new style incorporates a nut and
lock washer arrangement to prevent the strips from loosening.

2. PROBLEM: Condulet containing the wiring to the control box had rotated
approximately 70' clockwise.

RESOLUTION: Fisher does not have responsibility for connections beyond
the junction box. The rotation of the Condulet connector
was due to an unsupported length of cable, which, when
accelerated during the seismic testing, unduly loaded the
connector, causing it to loosen.

When the valve is in service, the cable should be supported
as closely as possible to the junction box.

*++w
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NOA #6

$ PROBLEM: During the post-seismic functional, it was noted that there was a
hairline crack in the junction box in the corner adjacent to the
1 1/2" Condulet.

RESOLL7 ION: The crack was due to the unsupported cable from the control
box to the Hoffman junction box. The unsupported cable mass,
when accelerated during the seismic aging tests, cyclically
loaded the junction box, fatiguing the junction box vall.

$ khen this valve is in service, the cable should be supported as
closely as possible to the junction box.

*****

NOA #7

I( PROBLEM: The temperature transient from 120*F to 340*F in three minutes was
-not accomplished. Time required to reach 340*F was 13 minutes and
37 seconds.

I

RESOLLTION: Fourier's Law of Conductive Heat Transfer dictates that the
g change in temperature of the valve is directly a function of

time. Because the time to reach the required 340*F was nearly
four times longer than the required time, the valve was consid-
erably hotter than if the transient had been met. Thus theI
test performed was much more severe than the required test,
making the results conservative.

Test facility limitations would not permit performance of the
required transient.

*****

NOA #8

PROBLEM: The second te=perature and pressure transient was aborted at 35
minutes and 50 seconds into the test, due to excessive steam
leakage at the top flange of the test chamber. The highest ob-
served temperature was 356.7'F.

'

k'5E4
i
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RESOLUTION: The temperature peak was later reached in a dr/ oven test. (See
Wyle Test Report 45088-1, Section XII, and correspondence re-

g lating test results, Attachment A-12 of FQP-23-A.)

*****

NOA #9

PROBLEM: Second temperature and pressure transient again was not met.

D
RESOLL~rION: See NOA 48.

.

*****

NOA #10

PROBLEM: The test chamber temperature was out of tolerance

1. Cn the low side for a total of 9 hr 30 min

3 2. On the high side 4 hr 30 min

RESOLUTION: The time out-of-tolerance on the low side was added to the total
') test time at the end of the test.

The time out-of-tolerance on the high side simply represents
extra conservatism in the test.

j

!
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1.0 Purpo s e

This document modifies FQP-19, FQP-23 and NA-29 as they apply to the
Vogtle project.

2.0 FQP-19

Disregard all references to SNUPPS, Bechtel Specification, Bechtel
purchase order numbers and Bechtel tag numbers.

2.1 Page 1.1; paragraph 4: The total radiation exposure to the test
valve was 2 x los rads. The functional tests, following the final
radiation exposure, are for qualification purposes, not informa-
tional only. The seat leak tests were performed at incremental
pressures up to 60 psid. The higher radiation levels were used
to satisfy a Vogtle requirement. Seat leak tests above 60 psid
are not required for Vogtle.

2.2 Page 2; paragraph 4: The radiation exposure to the test valve
was in 3 doses, not a single dose. This was done partially to
simulate nor nal end-of-life conditions and post DBE conditionsi

5 and partially to obtain intermediate data. The number of doses
- of radiation does not affect qualification.

2.3 Page 4; paragraph 4: Activation energy testing was done to
clarify the 10*C rule.

'

2.4 Pages 5, 6 & 7: Bechtel will be responsible for qualification of
all buyout items. Disregard sections entitled, " Appurtenance
Qualitication", and " Appurtenance Qualified Life or Maintenance
Interval".

2.5 Page S; paragraph 1: The valve body material, of the test body,
is SA 515-70. The Vogtle valve body materials are SA 182-316,
SA 351-CF8M, and SA 515-70. Valve body material Jr.es not affect
environmental qualification.

2.6 Page 8; paragraph 2: Fisher will not certify the ability of the
Bettis to perform its safety-related function. Qualification of
the Vogtle Bettis actuators is the responsibility of Bechtel Corp.

2.7 Page 8; paragraph 3: Disregard paragraph 3.

2.8 Page 8 and 9, paragraph 4, 5 and 6: Disregard paragraphs 4, 5
and 6. Qualification of ASCO's and NAMCO's and Limttorques will
be the responsiblity of Bechtel Corp.

M39C1
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|2.9 Page 9 and 10; paragraphs 7, 8, 9, 10, 11: Disregard paragraphs
|

| 7 through 11. These paragraphs are not applicable to the Vogtle |

project.

2.10 Page 15; paragraph 1.1: Actuator, solenoid and limit switch quali-;

| fication is the responsibility of Bechtel. There are no versa
valves on the Vogtle project.i

2.11 Page 19; paragraph 1: The valve was exposed to 3 doses of radia-
tion. The first exposure brought the total to 1 x 107 rads. See
paragraph 2.2 of this document.

2.12 Page 19.1; paragraph 1: Post-DBE radiation exposure is for quali-
fication purposes. The last radiation exposure brought the total
integrated dose to 2 x 10s rads. (See paragraph 2.11 and 2.2 of
this document.)

2.13 Page 24; paragraph 7.04: The steam exposure profile shows a 381'T
temperature spike. This was supplemented with a 400*F oven temper-

t ature sptke for satisfying the Vogtle requirements.

2.14 Page 23 - Post-CBE functional test is for qualification purposes.*

2.15 Page 23; paragraph 9.3: The radiation exposure was 190 megarads
which brought the total cumulative exposure to 2 x 10s rads. (See| e
paragraphs 2.2, 2.11 and 2.12 of this document.)

i 2.16 Page 28; peargraph 9.4: Seat leak tests were performed at pres-
sure differentials up to 60 psid. (See paragraph 2.1 above.)

' 3.0 FCP-23
,

i Disregard all references to SNL~rFS, Eechtel Specification, Bechtel
purchase order numbers and Bechtel tag r..nbers.

4.0 NA-29

4.1 NOA r/2, problem 1 - This problem does not apply to Vogtle quali-
fication since no junction boxes are used.

4.2 NOA #2, problem 2 and 3 - Bechtel is responsible for appurtenance
qualification.

4.3 NOA 95 and '!6 - Terminal strips and junction boxes are not used
on Vogtle valves.

M39C2 '
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