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ABSTRACT

Qualification Type Tests on Automatic Switch Company
Solenoid Valves were performed in accordance with the require-
ments of "ASCO Qualification Specification AQS-21678/Revision B"
in order to provide a family of generically similar valves for
safety related use in Nuclear Power Generating Stations.

The valvés were subjected to successive environments of
elevated temperature, radiation, accelerated operational cycling,
seismic and vibration exposures, accident radiation and a simulated
loss-of-coolant accident (LOCA) environmental exposure.

The performance of the valves was periodically moﬁitored
during the program and compared with baseline data representative
of ASCO specification requirements.

Three and four-way, difect and internal pilot-operated

solenoid valves were included in the type test program.

CONCLUSIONS: The valves tested for qualification completed the .
type tests and baseline/functional tests successfully. Minor

anomalies observed are detailed and explained fully in the text.
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SECTION 1-- INTRODUCTION

Qualification tests on solenoid valves were performed
for Automatic Switch CompanyAacoording to test outline contained in
"ASCO Qualification Specification AQS-21678 Revision ‘B%,

This test outline is based on the Suggestions contained in IEEE 323~
1974 "IEEE Standard for Qualifiying Class 1E Equipment fos Nuclear
Power Generating Stations", IEEE 382-1972 "IEEE Trial-Use Guide for
Type Testvof Class 1 Electric Valve Operators for Nuclear Power
Generating Stations", IEEE 344-1975 "IEEE Recommended Practices for
Seismic Qualifications of Class 1lE Equipment for Nuclear Power
Generating Stations" and IEEE 382/ANSI N278.2.1 (Draft 3, Rev. 1 June
1977) "Draft American National Standard for the Qualification of
Safety Related Valve Actuators".

Seven valve samples were selected to represent six generic
families of valves. Two more valve samples were added to the test
program to obtain resultant test information only. The samples wefe
subjected to sequential exposures of elevated temperature, radiation,
wear aging, seismic simulation, vibration endufance, accident radia-
tion and a 30-day loss—-of-coolant accident (LOCA) simulation. Base-
line operational test data was obtained and recorded for all the
valves before the start and after each sequence of the test -exposures
with the exception of coil dielectric and insulation resistance

measurements which were taken before thermal aging and after accident

radiation and after LOCA exposures. The valves were energized and de-

energized at high and. low pressures during the test phases (except

radiation). and leakage from the valves was monitored.
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AAt the conclusion of the LOCA.period,_the ﬁaivés were
réturned to Automatic Switch Co. for further.inépection and evalua-
tion. | '

The tests were conducted during the périod from August,
1977 through January, 1978 at the test.facilities of Isomedix, Inc.,
Parsippany, New Jersey with the exception of seismic simulatién and
vibfation'endurance tests which weré conducted at the facilities
of Dayton T. Brown, Inc., Bohemia, New York and Automatic Switch

Company, Florham Park, New Jersey.
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¢ TION 2 DESCRIPTION OF TEST SAMPLES

[
\
|
|

/

The follow1ng description of the valve samples was provided by Automatic Sw1tch

Co. 1Isomedix numbers were marked on valve hou51ng with a marker pen.

Isomedix
No.

1

| "!bmm!ﬂﬂh;ﬂﬂﬂ!;_

ASCO

Cat. No.
HVA-206-381-6F
NP8344A71E
XFT831654V
HVA-206-380~3RF
NP8320A184E
NP831665F
HV-202-300=2RF

NP8321A5E

NP8323A39E

TABLE 1

| VALVE‘DESCRIPTION LIST

Description

bC Class H leaded coil, Nema 4, 7 and 9 solenoid
enclosure, metal seats, normally closed construction.

DC, Class H leaded coil, Nema 4, 7 and 9 solenoid
enclosure. _ _

AC, Class F (molded) leaded coil, Nema 1 solenoid
enclosure, normally closed construction.

AC, Class H screw terminal coil, Nema 6 solenoid
enclosure, resilient seats, normally closed construction.

AC, Class H leaded coil, Nema 6 solenoid enclosure,
normally closed construction.

DC, Class H leaded coil, Nema 4, 7 and 9 solenoid
enclosure, normally closed construction.

DC, Class H leaded coil, Nema l solenoid enclosure,
normally closed construction.

DC, Class H leaded coil, Nema 4, 7 and 9 solenoid
enclosure,. normally closed construction.

(Solenoid A) AC, Class H leaded coil, (Solenoid B) DC,
Class H screw terminal coil, Nema 6 solenoid enclosures,

normally closed construction.

Samples 3 and 7 are for information only.



SECTION 3 TEST PROGRAM
3.1 PURPOSE:

The purpose of the program is to provide qualification
tests on seven selected valves to fepresent six generic families of
valves for safety related applications in Nuélear Power Generating

Stations.

3.2 DISCUSSIONS:
3.2.1 'Baseline/Functional Testing:

Baseline Tests consist of measurement of coil excita-
tion, seat leakages at high and low pressure, noise test, operatio-
nal Eest, external leakage test before and after all phases of type
tests. Measurement of insulation resistance and coil dielectric
test are to be performed in as received condition and after comple-
tion of accident radiation and LOCA Simulation phases. The valve
samples are to be energized and de-energized and their operation
monitored during type test phases (except radiation).

3.2.2 Thermal Aging:
The valve samples are to be thermally aged er a period

and at temperature simulating a design life of 4 years for elasto-

‘mers and coil materials at an ambient temperature of 140°F. The

valves are to be cycled (de-energize and energize) during the
thermal aging phase to simulate one operation a month at 140°F
ambient temperature.
3.2.3 Radiation:
| The valve samples are to be exposed to gamma radiation
at dose rate of less than 1 megarad per hour for an accumulatéd dose

of 50 megarads.
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3.2.4 Wear Aging:

The valves are to be cycled 40,000 times at maximum
operating pressure differential. The valves are to be monitored
continuouslyAduting wear aging phase.

3.2.5' Seismic Simulation/Vibration Endurance:

The valves are to be mounted on a vibratory table thru
test fixture. They are to be vibrated 10° times divided evenly in
3 axes by vibrating at a non-resonant frequency between 50 and 100 Hz
at an input of .75 g or higher. The valves are to be monitored and
cycled during this test phase.

The valves are to be mounted on a seismic shaker and
subjected to Seismic Simulation tests per 9.4.2.4.2 of "ASCO Quali-
fication Spécification AQS-21678 Revision B" (Appendix A). The
valves are to be monitored and cycled during this test phase also.

3.2.6 Accident Radiation:

The valve samples are to be exposed to gamma radiation
once again to.receive an additional accumulated dose of 150 megarads
at a dose rate of less than 1 megarad per hour.

- 3.2.7 LOCA Environmental Simulation:

The valve samples are to be exposed to a Simuléted Loss-
of—Coolant Accident (LOCA) environment by application of steam and
chemical-spray for a period of 30 days, bésed upon-the suggested
temperature/pressure profile shown in Figure 1A of Appendix A
IEEE 323-1974, Figure 1 of IEEE 382-1972, and as shown in Figure 1.

During'the.LOCA environment exposure, the valves are to

be monitored and cycled.
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SECTION 4 TEST PROCEDURE AND RESULTS
4.1. BASELINE/FUNCTIONAL TESTING:

Baseline data was obtained before and after every phase
of the Type-Test sequence. This consists of recording coil excita-
_tion, seat leakages at high and low pressures~both inAenergized and
de-energized state, noise test, operational test 10 times, external
leakage. both in énergized and de-energized state before and after
the phases of thermal agihg, radiatioh, wear aging, vibration endu-
rance énd seismic simulation, aécident fadia;ipn and LOCA simulation.
Measurement of insulation resistance and coil dielectric tests were
performed before thermal aging and aftér completion of accident
radiation and LOCA simulation phases. The valve samples were ener-
~gized and de-energized and their performance monitored during all
the test phases with the exception of the two radiation phases.

The test data was obtained by following ASCO test procedure
bulletins attached as Appendix B. Thé data obtained from these
tests is presented in Tables 2A thru 2I of this section. Thé'list
of instruments used to record.this data is attached as Appendix C.
4.2 THERMAL AGING: .

The valves were exposed to temperature environment of 268°F

for a period of 12 days. They were cycled (de-energize for 5 minutes

and then energize) every 6 hours. All the valves (except Valve No. 8

functioned satisfactorily for the full thermal aging period of 12 days.

Valve No. € malfunctioned after 7 days. The valve developed
excessive seat leakage (50 SCFH) both in energized and de-energized

stateé. At the end of the test, it was determined that
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the excessive leakage was caused by dirt in the valve. ihe séurce
of éhe dirt was the iron pipe used in the cylinder port as piping
and an additional length used to simulate an accumulator.

A new unit of valve No. 8 was substituted. This new
unit was instead thermally aged at 295°F for 100 hours and was cy-

cled every 2 hours. This higher temperature and lower thermal aging

period was chosen to accelerate the test program. After approximately

60 hours of this test, the valve started leaking in energized state.
The leakage was 40 SCFH at 200 psig, 17 SCFH at 125 psig and 3 SCFH
at 10 psig. The valve shifted properly and had no leakage in de-
energized state.

It was posfulated that the rubber exhaust orifice disc
pulled off the piston assembly due to the pressure load on the disc
and sbftening of the disc caused by the high temperature of 295°F.
Normal 140°F ambient temperature would not cause noticeable soften-
ing of this disc. When the valve was disassembled at the completion
of the qualification testing program, this postulation proved to be
true, As the wvalve performed its safety function, the thermal aging
continued and other phases of type tests and baseline/functional
tests were conducted on this valve in the same manner as on the
balance 8 valves. This No. 8 valve is normally used on air systems
of 125 psig maximum. Therefore the maximum operating pressure dif-
ferential has been changed from 200 psig to 150 psig. This re-
sults 1in a 25% load reduction on the disc.

4,3 RADIATION;:

All the 2 valve samples were subjected to a Cobalt
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source of gamma radiation at an exposure rate of less than 1
méqérad.per hour. The samples were removed after having received
an accumulated minimum dose of 50 megarads. Appendix'D‘contaiﬁs
- the certification of radiation exposure.

4.4 WEAR AGING:

The valve samples were elétrically cycled 40,000 times
at maximum operating pressure differential using a control circuit. .
4,5 SEISMIC SIMULATION/VIBRATION ENDURANCE:‘

The valve samples were mounted on fixtures and subjected
to Seismic Simulation/vibration Enduraﬁce tests as outlinéd in
paragraphs 9.4.2.3.4 and 9.4.2.4.2 of "ASCO Qualification Specifica-
tion AQS-21678 Revision B" (Appendix A).

Ali the valves successfully completed vibration portion
and- the seismic simulation tests conducted at the facilities of
Dayton T. Brown, Inc., Bohemia, New York. Their Test Report
No. DTB04R77-1651 Revision A of November 7, 1977 is attached as
Appendix E, Operational data obtained during these tests at Dayton
T. Brown is attached as Appendix F.

Further successful seismic tests at higher g-level were
conducted at the facilities of Automatic Switch Company. A summary
of these tests along with operational data obtained during these tests
is attached as Appendix G. |

Baseline and functional tests conducted during this test
phase indicate that all the valves (with the exception of Valve No.7)
passed the functional requirements to the extent of parégraphs_9.4.2.
3.4 and 9.4.2.4.2 and Figure 9.1 of "ASCO Qualification Specificationl

AQS-21678 Revision B" (Appendix A).
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- 4 6 ACCIDENT RADIATION.e

The samples were placed 1n a radlatlon fac111ty to re-
;celve gamma radlatlon exposure at-a dose rate of less than 1 megarad
per hour. _Thefsamples were removed when they had.recelved_an‘addl—

tional“dosexof lSO‘Megarads. ;Thus-allﬂthe samples received  a total

of 200 Megarads in two stages.

'44 7. LOCA SIMULATION.

' The Valve samples mounted on a plate were placed in a

"horlzontal pressure vessel All the ‘samples were energlzed electrlcal—f
:ly and w1th pressure from nltrogen gas cyllnder., Prlor to- 1n1t1a—'

' 'tlon of steam exposure, the ambient: condltlons in- the vessel were -

brought to 140°F at atmospherlc pressure._-

To 1n1t1ate the exposure, steam was rapldly admltted,

. rralslng the temperature and pressure to 346°F/llo p51g w1th1n 12 ml-»f”mﬁ

: end of thlS tlme, a controlled temperature drop was, 1n1t1ated that re—

,‘duced the condltlons to the pre-start amblent over the next two hours.

Approx1mate1y the time when the temperature was 988°F

" boron as borlc=ac1d in solut;on w;th.0.064 molar sodlum thlosulfate -~

huffered’with;sodium hydroxide_tora pH.value ofvlo at.room'temperaf
ture was sprayed on the'samples~atAagrate-correspondinghtoa0;306'gpm
per square_foot'of area covered by themspray." |

'The chemical-spray solution pH was maintained between 9.5

_ and lO.5.f.The spray“remainedton.throughout the entire phase'of'the‘

LOCA simulation.
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psig within 8 minutes and was held at the point for the next three

_-hours.

sure was initiated-that further-reduced the conditions to 200°F/10

of the LOCA exposure. Thearesﬁlts of this test are given in-Table 3

. is. glven in Table 4 of this section.

4-5"

After returning to the pre-test ambient condition, a
second‘transient‘of the_LOCA simulation was initiated by. again intro-

ducing steam that raised the temperature and pressure to 346°F/110

© At this time, the conditions were then reduced to 320°F/
75 psig and maintained at this point for 3 hours before_being redu-
ced to'250°F/15 psig and held at these conditions for 4 days.

At this time, a controlled drop in temperature and pres-

psig for the remaining-30 days:of ‘exposure. Fig. 2 represents the

actual LOCA Proflle obtained.

The samples were. cycled (energlze and .de-energize) durlng

- the LOCA exposure. Their leakage was checked at varlous.tlme periods

of this section.
4.8 SUMMARY OF PERFORMANCE OF VALVE SAMPLES:

,AgSummary of pass/fail performance of the valve samples
“A check of thlS table indicates that all the valvesA

(except valve No.:7) met the test requirements of "ASCO Quali- ‘

fication.AQS—21678/Revieion B" (Appendix A).
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SECTION 4

BASELINE/FUNCTIONAL TESTS .

TABLE NO..

2A

VALVE SAMPLE NO. }

TESTS CONDUCTED PER "
ASCO TEST PROCEDURE -

THERMAL

RADIATION

VIBRATION

.ACCIDENT -

9-p

See attached

SAUIoMmaliE: Snitch (0. wcoresvi. assion sams.

At

o . . WEAR | Loca
. [BULLETIN _.TP-3-046 . AGING - AGING END. & RADIATION ' s
TEST MEDTUM:NITROGEN GAS o - T SEISMIC SIM. K
' PRE_|__POST POST PQST POST . ; POST POST .
COTL EXCITATION AC VOLTS ' S o | I .
DC AMPS ___ X .154| .154 | .154 .154° .154 154 . .154
| cbIL DTELECTRIC . , . , | ,
.. TEST @_1250 Volts OK | rnc TNC TNC TNE OK. . *
: High - Eriergized’ 40cc/ 0 ' 50cc/min. |2.5 SCFH 3SCFH . 4.2SCFH 0
- |SEAT Pressure T min- . : :
LEAKAGE @_125PSI Deencrgized - 0 0 0 0 b 0. 0
i Low Energized : . : .
SEAT = Pressure . 0 0 0 100cc/ming 0 60cc/m}n, 0
LEAKAGE @ 10PSI ' Deenergized 0 | 0 0 3SCFH 20SCFH 0o 0
INOISE TEST OK | OK OK OK OK oK OK
OPERATIONAL TEST 10 TIMES @L40PSI| OK | OK OK OK OK 0K OK
;FROM 140 TO_1/4 PSI OK | OK OK OK . oK OK OK
EXTERNAL LEAKAGE @ 500 PSI O T
(Energized & Deenerglzed) ' OK * OK OK OK OK - " OK . TNC
TNSUTATION RESTSTANCE | T - - ‘ .
(MEGOHOMS) 120K | TNC - TNC - " TNC TNC 160K 5 *
TNC = Test not conducted.




SECTION 4 . TABLE NO. 2A
k o : " VALVE SAMPLE NO. 1

" * At the end of LOCA Simulation, the coil had 1nsu1atlon re31stance of less than one
megohm, so the coil dielectric test was not performed..

Durlng the LOCA phase, the solen01d enclosure was wired through Liquatite, type L.T.
‘flexible electrical conduit manufactured by Electri-Flex Co., Roselle, Illinois. This
conduit is rated for 120°F and during the 30-day LOCA test, plastic liquid-tight
covering broke down allow1ng the spray solution to enter the solenoid and degrade the
coil insulation, resultlng in current leakage to ground. The Valve solenoid enclosure
was full of spray solution wheh it was disassembled.

The coil was dried out for 7 days at room temperature. At this stage the insulation | o
resistance was measured to be 5 megohms and coil dielectric test indicated some leakage
‘current at 200 Volts 60 Hz and no breakdown at 1250 Volts 60 Hz. The coil was operable.

Since the c01l had satisfactory insulation resistance and passed the dielectric test
prior to LOCA phase, it may be hypothesized that the coil would have been satlsfactory
but for the adverse effect of the spray solutlon. This condition was abnormal and is
not expected during actual use.
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SECTION 4 ‘ ) ' , ° TABLE NO. 2B

VALVE SAMPLE NO. 2
BASELINE/FUNCTIONAL TESTS

TESTS CONDUCTED PER _ ) : i )
ASCO TEST PROCEDURE | THERMAL RADIATION WEAR VIBRATION ACCIDENT LOCA
BULLETIN _ TP 8344 . AGING AGING END. & |. rRaDIATION |
TEST MEDIUM:NITROGEN GAS SEISMIC SIM.
o - PRE | _PQST POST POST POST POST POST
COIL EXCITATION AC VOLTS ' - ‘ n o
’ DC aMPS X .074 .074 .074 .074 .074 . -.074 .074
. L . ‘
ICOIL DIELECTRIC - _ N .
‘"TEST - '@1250 Volts ‘ OK TNC TNC TNC T™NC E ' OK OK
SEAT Pressure i min, : IS
~ ILEAKAGE @ 140 PSTI Deencrgized A S : ‘
1. - U 2%eeh g -0 0 0 - . 0 * | @
- : : min. : : ‘ y
— " - , 4 . ' 50cc
_ Low Energized 0 0 0 0 _ 0 25ce/min. min.
SEAT Pressure : ) ) ) :
FEAKAGE @ 2o FSI Deenergized 0 0 0 0 0 0 *
NOISE TEST o ' OK OK OK . OK - 0K OK OK
OPERATIONAL TEST 10 TIMES 40 PSI
| ale. OK | OK OK 0K - OK OK OK
FROM 140 TO ' PST '
=42 10 OK OK OK OK OK OK OK
EXTERNAL LEAKAGE @ 500 PSI _
(Energized & Deenergized) OK - OK OK OK OK OK TNC
INSULATION RESISTANCE . , - - . 5
TNC = Test not conducted.
* = See attached

ALIONIAtE SWHCh 0 mmcanmon. 1055w tamms




SECTION 4 TABLE NO. 2B
i , VALVE SAMPLE NO. 2

* Leak in Accumulator Tank @ port B, due to the steel tank rusting through It was
, J.'npossnble to check leakage deenergized, as the internal vessel pressure was 1eak1ng
into port B and out the exhaust. :

6~V
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SECTION 4

TABLE NO. 2C

VALVE SAMPLE NO. 3
BASELINE/FUNCTIONAL TESTS

TESTS CONDUCTED 'PER
IASCO TEST PROCEDURE

RADIATION

WEAR

* = See attached -

SANOMAHE S8k (0 mcwiannn a2 apn s

. THERMAL VIBRATION ACCIDENT LoCca
BULLETIN _TP8316 . AGING AGING END. ‘& RADIATION |
TEST MEDIUM:NITROGEN GAS . SETSMIC SIM. -
: S : : PRE | POST POST POST POST POST POST |
COIL EXCITATION AC VOLTS X 102/ | 102/ ‘ o 102/ |
DC AMPS 60 60 102/60 102/60 102/60 -102/60 : 60 -
COIL DIELECTRIC - _
TEST @_1240 Volts OK | TNC TNC TNC TNC OK *
High - Energized 0 0 0 0 0 0 0
SEAT Pressure ’
LLA?AGE @ 125 PSI Deenergléed 0 0 0 0 0 80cc/min. 0
Low Energized 0 0 0 0 0 0 0
|SEAT Pressure
EA ( :
LEAKAGE @ 10 PSI Deenergized 0 0 0 0 0 Q 0
NCISE TEST OK | OK OK OK OK OK OK
OPERATIONAL TEST 10 TIMES @]140PST OK OK- OK OK OK OK OK
FROM TO PSI .
140 10 OK OK OK OK OR OK OK
EXTERNAL LEAKAGE @ 200 PSI
(Energized & Deenergized) OK | OK OK OK OK OK TNC
INSULATION RESISTANCE *
(MEGOHOMS) 20K 1 e TNC TNC TNC 800K 10
" TNC = Test not conducted.

0T~-%.




'SECTION 4 o ' . TABLE NO. 2C
VALVE SAMPLE NO. 3

"% At the end 6f LOCA Simulatlon, the coil had 1nsulatlon re51stance of less than one
: megohm, so the coil dielectric test was - not performed.

: Durlng the LOCA phase, the solenoid enclosure was wired through Liquatite, type L.T.
- flexible electrical conduit manufactured. by Electri-Flex Co., Roselle, Illinois.
‘This. conduit is rated for 120°F and during the 30-day LOCA test, plastic liquid- tight
covering broke down allow1ng the spray solution to enter the solenoid and degrade the
coil insulation, resultlng in current leakage to ground. The valve solenoid enclosure
- was full of spray solution when it was: dlsassembled

. The coil was dried out. for 7 days at room temperature. At this stage the insulation
resistance was measured to be 10 megohms and coil dielectric test indicated some
leakage current at 1100 Volts 60 Hz.and no breakdown at 1240 Volts 60 Hz. '

N

This valve is for information only. Its test results do not affect the generic families
of valves tested for gualification.: ' : '

Since the coil had satisfactory insulation resistance and passed the dielectric test

. prior to LOCA phase, it may be hypothesized that the coil would have been satlsfactory
but for the adverse effect of the spray solution. This condition was abnormal and is
not expected during actual use.
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. SECTION 4 o : _ . TABLE NO. 2D
o ‘ VALVE SAMPLE NO. 4
BASELINE/FUNCTIONAL TESTS

TESTS CONDUCTED PER : '
ASCO TEST PROCEDURE | THERMAL RADIATION WEAR VIBRATION ACCIDENT LOCA
BULLETIN TP-3-046 . AGING , AGING END. & RADIATION '
TEST MEDIUM:NITROGEN GAS _ SEISMIC SIM.
’ - PRE I__POST POST POST POST POST PAST
"ICOIL EXCITATION AC VOLTS X ' i '
' DC AMPS 102/4102/60| 102/60 102/60 102/60 -1 102/60 [102/60
' . 60 E :
COIL DIELECTRIC , ‘ o ' g4 .
TEST @ 1240 Volts: OK | TNC NG TNC TNC OK OK
High .- Energized 0 0 0 0 0 0 -0
SEAT Pressure .' .
LEAKAGE @ 150PSI Deenergized | - : 2
- . R 0o 0 0 0_ 0° 0
‘ |
Low Energized ‘ ‘ :
SEAT Pressure 0 0 0 0 0 I 0 0
LEAKAGE @ 10 PSI Deenergized 0 0 0 0 0 i 0 0
, |
FOISE TEST OK | OK . OK 0K OK | OK OK
OPERATIONAL TEST 10 TIMES @65PS] oy | ox OK OK - OK OK OK
FROM__165 7O 1/4 psr 0K | ox' OK OK oK OK OK
EXTERNAL LEAKAGE @ 500 PSI _
(Energized & Deenergized) - OK | OK OK OK OK OK TNC
INSULATION RESISTANCE ‘ : ﬂ
- (MEGOHOMS) ' 200K!| TNC TNC TNC TNC ' 180K i 20K

TNC = Test not conducted.
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SECTION 4

BASELINE/FUNCTIONAL TESTS

TABLE NO. 2FE
VALVE SAMPLE WO. 5

FTESTS CONDUCTED PER

IASCO TEST PROCEDURE

LoCcA

_ > THERMAL RADIATION WEAR VIBRATION ACCIDENT
BULLETIN TP NP-8320 _ . AGING AGING -| END. & RADIATION
‘ I‘ SR . PRE |_POST POST POST POST POST [ pogT
S . . : , ,
COLL EXCITATION AC VOLTS X |3145/(102/60| 102/60 102/60 102/60 L 102/60 102/60
DC ZMPS €0 : - ! ot
. ! !
COIL DIELECTRIC _
TEST @ 1240 volts OK TNC TNC TNC TNC OK OK
High - Energized 0 0 0 0 0 .0 -0
|SEAT Pressure ’
LEAKAGE @ 150 PSI Deenergized :
. R 0 0 0 0 0 0. )
Low Energized 0 0 0 0 0 I o 0
SEAT Pressure ‘
LEAKAGE @ 1/4PSI Deenergized '

‘ - : 0 0 0 0 0 0 0
NOISE TEST OK OK OK OK OK OK OK
OPERATIONAL TEST 10 TIMES @L65PSI| ox oK. OK OK OK OK OK

4165 T 1/4 . " ;
FROM ro_ 1/ P51 OK OK OK OK OK OK OK
EXTERNAL LEAKAGE @500 PSI
(Fnergized & Deenergized) OK . OK OK OK OK OK TNC
TNSULATION RESISTANCE ! ,
4 00K o1
(MEGOHOMS) 20K | rne TNC TNC TNC 6 | 00K

TNC = Test not conducted.
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SECTION 4

TABLE NO. 2F

VALVE SAMPLE NO. 6
BASELINE/FUNCTIONAL TESTS

. . L - v . .. . . .
4 - B . . . ) -

TESTS CONDUCTED PER
ASCO TEST PROCEDURE

VIBRATION

SAUGMANC SHTlCh (0 xeutmnns: as tipe tomres

sC T _ THERMAL RADIATION WEAR ACCIDENT LOCA
BULLETINTP NP 8316 AGING AGING END. & RADIATION '

TEST MEDIUM:NITROGEN GAS SEISMIC SIM.

: ' PRE PQOST PQST POST ' POST POST POST
COIIL, EXCITATION AC VOLTS ’ ' ! ' !
N ’ ‘ DC AMPS X .074 | .074 .074 .074 .074 i .. 074 .07%

BN ' ' ! |
-ICOIL DIELECTRIC ] _
TEST @ 1250 Volts OK TNC TNC TNC TNC OK OK

, High * Energized 0 0 0 0 .45CFH 0 0

. |SEAT Pressure ’

| LEAKAGE @ 175 PSI Deenergl'—%ed 0 . 0 0 0 0 0 0

Low Energized 0 0 0 0 . 9SCFH 0 0

SEAT Pressure

,LLZefKAGE @10 PSI Deenergized 0 0 0 0 0 0 0

[OTSE TES _ OK | OK OK OK OK OK OK
PR mT . l . .

OF ERAI‘IONAL TEST 10 TIMES @ 195sSTI OK oK OK OK OK OK OK

195 T '

FROM TO 10 PSI OK OK OK OK OK OK OK
EXTERNAL LEAKAGE @ 275 PSI ' ' o |
{(Energized & Deenergized)_ OK . OK OK OK OK K TNC
INSULATION RESISTANCE .

(MEGOHOMS) 20k | TNC TNC TNC TNC 800K 12
TNC = Test not conducted.
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SECTION 4 - . TABLE NO. 2G
VALVE SAMPLE NO. 7
BASELINE/FUNCTIONAL TESTS

ESTS CONDUCTED PER _ :
ASCO TEST PROCEDURE | THERMAL RADIATION WEAR VIBRATION ACCIDENT | LOCA
BULLETIN _ TP NP 3-046 . AGING AGING END. & RADIATION

TEST MEDIUM:N1TROGEN GAS - SEISMIC SIM.

‘ o I : PRE_]__PQST POST POST POQST POST POST

COIL EXCITATION AC VOLTS i _ ' ‘
| DC aMmps X |.177| .177 .177 .177 .177 .177 i .177
0TI, DIELECTRIC | ‘ | ' _ |
‘ TEST @ 1250  volts OK TNC TNC TNC TNC OK *
, - High - Energized 0 |28CFH | 60SCFH 120SCFH 100SCFH . 60SCFH " TNC
SEAT . Pressure . - ,
LEAKAGE @_200PSI Deenergized 0 0 0 : "0 0 0 0
Low Energized 0 0 6SCFH 16SCFH 9SCFH | 12scFH TNC
[SEAT Pressure . ) l
ILEAKAGE @ 10 PSTI Deenergized :

b — 0 0 0 0 0 0 0
NOISE TEST OK OK OK _ OK OK OK OK
OPERATIONAL TEST 10 TIMES @220PSIl n | o OK : OK . OK OK +
FROM 220 TO_1/4  PST oK | OK OK OK OK OK -
EXTERNAL LEAKAGE @ 500 PSI oK oK oK ox oK oK
{(Energized & Deenergized) ‘ : TNC
INSULATION RESISTANCE ‘ 100k w

(MEGOHOMS) ' 20K | : N N |
wegs | TNC NC INC | TNC MEGS .
TNC = Test not conducted.
* = See attached.,
+ = See attached.
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' SECTION 4 ' TABLE NO. 2G
o VALVE SAMPLE NO. 7

At the end of LOCA Slmulatlon, the coil had insulation resistance of less than one megohm,
so the coil dielectric test was not performed.

'Durlng the LOCA phase, the solenoid enclosure was wired through Liquatite, type L. T.
flexible electrical conduit manufactured by Electri- Flex Co., Roselle, Illinois. This
conduit is rated for 120°F and during the 30-day LOCA test, plastic ligquid-tight cover-
ing broke down allowing the spray solution to enter the solenoid and degrade ‘the coil
insulation, resulting in current leakage to ground. The valve solenoid enclosure was
full of spray solutlon when 1t was disassembled. ' ' ’

The coil was drled out for 7 days at room temperature.At.thJsstage the c011 was found to'
be open. '

9T-v

This valve is for information only. Its test results do not affect the generic families
of valves tested for qualification.: ' :

R

Valve was energized twice satisfactorily. Subsequently it could not be re-energized. The
coil was found to be open. '

" Since the coil had satisfactory insulation resistance and passed the dielectric test
prior to LOCA phase, it may be hypothesized that the coil would have been satisfactory .
but for the adverse effect of the spray solutlon. This condition was abnormal and is ’
not expected during actual use. ’ : "

oAulumuﬂc Saviteh Co. wewunaan AN Aop Remwroed.
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SECTION 4

BASELINE/FUNCTIONAL TESTS

TABLE NO. 2H
VALVE SAMPLE NO. 8

TESTS CONDUCTED PER

LT-V

ASCO TEST PROCEDURE THERMAL RADIATION WEAR VIBRATION | ACCIDENT LOCA
BULLETIN TP NP 8321 . AGING - AGING END. & ‘ RADIATION
TEST MEDIUM:NITROGEN GAS | o . SEISMIC SIM. | - -
_ PRE | _POST _POST POST POST 1 POST | _PQST
ICOIL EXCITATION AC VOLTS : _ | x
DC AMPS X 074 | .074 .074 .074 .074 L ..074 o074
. _ . . i
| ;
COIL DIELECTRIC _
TEST @ 1250 Volts _ OK TNC TNC TNC TNC OK OK
High - Eriergized 0 * 20SCFH 20SCFH 5.5SCFH 4.7SCFH 2SCFH
SEAT Pressure . )
LERKAGE € 200 PST Deenergized | 0 §5CFE 5SCFH . 6SCFH 3.6SCFH  2.5SCFH
Low Energized 0 * 3.5SCFH 2.5SCFH 1.2SCFH 200cc/min. 1SCFH
SEAT Pressure _ L
\KAG 10 ps ' : : .
LEAhA‘E @ PSI peenerglzed 0 0 0 0 0 1c¢/m1n. 0
| _
HOISE TEST OK | OK OK OK OK OK OK
OPERATIONAL TEST 10 TIMES @onrnPSI . )
i ' | 220777 ok OK OK OK OK OK OK
220 10 '
FROM_Z< To PSI OK OK OK OK OK OK OK
EXTERNAL LEAKAGE @ 300 PSI
(Energized & Deenergized) OK - OK ~OK OK OK OK TNC
INSULATION RESISTANCE . I
(MEGOHOMS) 200K| TNC TNC TNC “TNC 400K i 14
]
PR BN - 3
TNC = Test not conducted.
* = See attached.
I N N E A I
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SECTION 4 TABLE NO. 2H
VALVE SAMPLE NO. 8

While exposing this valve to temperature environment of 268°F for a period of 12 days
(for thermal aging) and cycling it once every 6 hours, it developed excessive leakage -
in energized and deenergized states. At the end of the test, it was determined that
the excessive leakage was caused by dirt in the valve. The source of the dirt was the
iron pipe used in the cylinder port as piping and an additional length to simulate an
accumulator.

A new unit was substituted, which was thermally aged at 295°F for 100 hours and cycled"
once every 2 hours. This higher temperature and lower thermal aging period was chosen
.to accelerate. the test program. After approximately 60 hours of this test, the valve
started leaking in the energized state. The leakage was 40 SCFH at 200 psig, 17 SCFH

at 125 psig and 3 SCFH at 10 psig. The valve shifted properly and had no leakage in

de energized state. .

$L-

‘It was postulated that the rubber exhaust orlflce dlSC pulled off the piston assembly
due to the pressure load on the disc and softening of the disc caused by high temper-
ature of 295°F. Normal 140°F ambient temperature would not cause noticeable softening
of this disc. When the valve. was disassembled at the completion of the qualification
testing program, this postulation proved to be true. As the valve performed its safety
function, the thermal aging continued. Further Type-Tests and Basellne/Functlonal

" tests were performed on thlS valve.

|
\
\
|
|
o , |
This valve is normally used on air systems of 125 psig maximum. Therefore the maximum

operatlng -pressure differential has been changed from 200 psig to 150 psig which would ‘
result in a 25% load reduction on the disc. ,

‘oﬁmamaﬁc Switch Co. weunav, A% Righ Rumrvad '
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SECTICN 4

TABLE NO. 2 I

VALVE SAMPLE NO. 9
BASELINE/FUNCTIONAL TESTS

See attached.

oAulomatie Saltch Co,ueuavm anrpu tmmes

TESTS CONDUCTED PER |
ASCO TEST PROCEDURE THERMAL RADIATION WEAR VIBRATION ACCIDENT | roOCA
BULLETIN TP NP 8323 . AGING AGING END. & RADIATION z
TEST MEDIUM:NITROGEN GAS SEISMIC SIM. . ! t
: - PRE | _POST POST POST POST ' POGT |_posT !
COIL EXCITATION AC VOLTS X 102/ |102/60| 102/60 102/60 102760 . 102/60 1102/60
- DC AMPS X 60 : i : :
_ L074 | .074 .074 .074 .074 .074 L .074
COIL DIELECTRIC 1240zcVolts - ) f*
TEST @ 1250pcVolts OK TNC TNC TNC TNC OK i OK
- ) i
High Eriergized 0 0 0 0 0 .0 0
SEAT Pressure . -
LEAKAGE @_4q PSI Deenergized 0 0 0 -0 0 0 i 0 o~
) By . )
(]
. O
: Low Energized 0 0 0 0 0 0 0
SEAT Pressure
LEAKAGE @ 7/4PSI Deenergized 0 0 0 0 0 0 0
NOISE TEST OK OX OK - OK OK OK OK
DPERATIONAL TEST 10 TIMES @ 44PST
OK OK OK OK “OK OK OK
FROM 44 TO 1,4 PSIT
f OK OK OK OK CK OK OK
EXTERNAL LEAKAGE @ 500 pST ]
(Energized & Deenergized) OK - OK OK OK OK OK NG
INSULATION RESISTANCE 'f%ess tggn
{MECOHOMS) 100K ( p 400K 4 Meg at
o 10 ‘ TNC TNC TNC TNC 15 megstC
TNC = Test not conducted.
* =




SECTION 4 | TABLE NO. 2I
. ' ‘ " .7 VALVE SAMPLE NO. 9

*At the end of LOCA Simulation, the coils had insulation resistance of less than one
»megohm, so the coil dielectric test was not performed. '

- During the LOCA phase, the solen01d enclosures were wired through Liquatite, type L.T.
flexible electrical conduit manufactured by Electri-Flex Co., Roselle, Illinois. This
‘conduit is rated for 120°F and during the 30-day LOCA test, plastic liquid-tight
covering broke down allowing the spray solution to enter the solenoids and degrade the
coils insulation, resulting in current leakage to the ground. The valve solencid en-
closure was full of spray solution when it was disassembled.

0Z-¥

‘The coils were dried for 7 days at room temperature. At this state the insulation
resistance was measured to be 6 megohms (DC) and less than 1 megohm (AC). Coil dielectric
-test was satisfactory for DC, while it indicated some current leakage at 600 Volts/60Hz
and no breakdown at 1240 Volts/60 Hz for AC. The coils were operable.

Since the coils had satisfactory insulation resistance and passed the dielectric test
prior to LOCA phase, it may be hypothesized that the coils would have been satisfactory_
but for the adverse effect of the spray solutlon. ThlS condition was abnormal and is

" not expected during the actual use.

ofulomatic Switch (:-0. suLan. a1 l;n Mot
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SECTION 4 TABLE NO. 3 (See Page 4-23 for
‘ explanation and notes)
CYCLING DATA DURING LOCA SIMULATION
3]
s
H )
2 Z = .
2 19 A 8 1 2 5 6 8 9 11 12 22 4 15 30
« |& H| MIN.| HR. HR. HR. HR. HR. HR. HR. HR. HR. DAYS |DAYS DAYS
S S : 5 LC IC
= MIN. DE-EN |ENER.
= O 52} .
OK
-1 | cy OK OK OXK OK OK OK OK OX OK OK OK OK .
LC 0 0 0 0 0 0 0 0
. } _ OK
2 | CY OK | oK OK OK OK OK " | OK OK OK OK OK OK(4) :
LC 210cc/{ 210cc/] 170cc/ 230cc/ 0 15SCFH (4) 2SCFH
min. min. min. min. . ’
3 |cy OK -~ OK OK | OK OK OK OK OK OK OK OK OK (5)
LC 50ce/ | 15cc/ 0 0 0 20cc/
_ min. min. min. O (6)
4 |cy | OK OK OK OK OK OK OK OK OK OK OK OK OK
LC 0 0 0 0 0 0 0 0
5 | cy OK OK ~ OK OK OK OK OK OK OK OK OK OK OK
LC 0 0 0 0 0 0 0 [ 0
6 | CY OK OK OK OK OK OK OK OK OK OK OK OK OK
LC - 0 0 0 0 0 0 0 | 0
7 lcy | (1) OK OK OK OK OK OK oK | OK OK (2) (3) (5)
LC 0 - 0 : 0 0 0 0 0 [ (7)
8 | cy OK OK OK OK 0K 0K OK OK OK OK OK OK 0K
LC 0 0 - 0 0 6SCFH.hzsCFH 2.5 2
' - SCFH |[SCFH
9AC | CY | OK OK OK CK CK CK OK- OX OK OK OK (3) (3) (5)
LC 0 0 0 0 0 0 0. (6)
9DC | CY OK OK OK OK OK OK OK OK OK OK OK OK (5)
LC 0 0 0 0 0 0 0 0

o AUIOMAlC SHilch CO.ucwixnvmn an spne dcmmes.
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SECTION 4 TABLE NO. 3 cont.

CY
LC

Cycling ENER = Energized
Leak Check - DE-EN = De-energized

ALI, VALVES ( EXCEPT NO. 7) ENERGIZED AT .4 HOUR 35 MINUTES ELAPSED TIME. FOR VALVE NO. 7
SEE FOLLOWING NOTES 1 & 2. N

LEA¥AGE CHECKED DE-ENERGIZED EXCEDT AT 30 DAYS WHERE IT WAS CHECKED BOTH ENERGIZED AND DE-
ENERGIZED.

NOTE (1) : Valve had failed closed by blowing 2 amp fuse in line. By failing closed, it
performed its safety function. Resistance measured to be 10 ohms from the
coil lead to ground. Valve would shift but continued to blow fuses.

NOTE (2)

Valve No. 7 was momentarily energized at each check until 4 day elapsed time
when it was energized continuously for 5 minutes without blowing the fuse. The
resistance from the coil leads to ground varied during this period from 200 to
1300 ohms. _

NOTE (3) : The valves blew 2 amp fuses. Resistances measured on valve Nos. ‘7 and 9 (AC)
were low. These valves would shift but continued to blow fuses.

NOTE (4) Valve No. 2 showed a leakage of 15 SCFH. At the completion of the LOCA Simula-

tion, the valve inspection revealed that the leakage was caused by the steel

tank which was piped to port "B"™ to be rusted through. In other words, the

leakage was not seat leakage but leakage of the vessel pressurized environment

through port "B" to exhaust.

NOTE (5) : The valves blew 2 amp fuses. When they.wereﬁreplaced,with 2 amp slow-blow
fuses, they worked satisfactorily.

NOTE (6) : The valves blew the slow-blow fuses before a leakage check could be taken. Al-
though no actual leakage was measured, there appeared to be no leakage.

NOTE (7) The valve could not be energized. Subsequent inspection revealed that the coil

was open.

\
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TABLE NO. 4

SECTION 4
SUMMARY OF VALVES PERFORMANCE
Valve Baseline/ Thermal Radiation Wear Seismic Sim. & Accideﬁt LOCA
No. Functional{ Aging Aging Vib. Endurance Radiation Simulation
Tests ' Tests

.l Pass Pass Pass Pass Pass Pass Pass
2 Pass Pass Pass Pass Pass Pass Pass
3 Pass Pass Pass Pass Pass Pass Pass
4 Pass Pass" Pass Pass Pass Pass éass
5 Pass Pass Pass Pass Pass Pass Pass
b Pass Pass Pass Pass ‘Pass Pass' Pass
7 Pass Pass Pass Pass Fail Pass Fail
8" ‘Pass Pass Pass Pass Pass Pass Pass
S Pass Pass Pass Pass Pass Pass Pass

The valves which experienced minor difficulties-expiained by acceptable reasons, in the notes

of this report are indicated as having, 'Pass' performance in this .table.

oAUlomatic Switch (,D HEMLXXVIN. AR Righe Prmned.
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SECTION 5 SUMMARY

Seven solenoid valves to represent six generic families
of valves and two additicnal valves for information only were sub-
jected to environmental exposure for the purpose of providing quali-
fication for safety related use in Nuclear Power Generating Stations
in accordance with the outline contained in 'ASCO Qualification
Specification AQS-21678 Revision B'. This test outline is based
on the suggestions contained in IEEE 323-1974 "IEEE Standard for
Qualifying Class 1lE Equipment for Nuclear Fower Generating Stations”,
IEEE 382-1972 "IEEE Trial-Use Guide for Type Test of Class 1
Electrical.Valve Operators for Nuclear Power Generating Stations",
IEEE 344-1975 "IEEE Recommended Practices for Seismic Qualifications
of Class 1lE Equipment for Nuclear Power Generating Stations" and
IEEE 382/ANSI N278.2.1 (Draft 3, Rev. 1, June 1977) "Draft American
National Standard for the Qualification of Safety Related Valve
Actuators".

The valves were subjected to accelerated aging by expo-
sure to elevated temperatﬁre of 268°F for a period of 12 days and
cycled every 6 hours (or a temperature of 295°F for a period of 100
hours and cycled every 2 houré). Baseline/functional tests were
performed before, during and after this aging phase. This was
followed'by exposure to gamma radiation from a Cobalt-60 Source to
an accumulated dose of 50 megarads. Baseline/functional tests were
again performed after this radiation exposure. Seismic Simulation
and vibration endurance tests were performed to demonstrate perfor-’

mance during simulated earthquake and plant induced vibration.

Isomedix, ine. o 25 Eastmans Road, Parsippany, New Jersey 07054 v (201) 887-4700

Chicago. lllinois  © 7328 Nagie Ave., Morton Grove, lllinois 60053 (312) 966-1160 .
Columbus, Mississippi ¢ Pogt Ottice 8ox 2044, Industrial Park South, Coiumbus, Mississippi 39701 (601) 327-8015
oARIMANE SRICH (0, wost a1t A e tmorms :



Baseline/functional tests were performed‘during and after seismic
simulation/vibration endurance tests. The valves were again
exposed to gamma radiation from Cobalt-60 source to receive addi-
tional accumulated dose of 150 megarads. Baseline/functional

tests were conducted after this radiation exposure.

The valves were finally éubjected to a simulated
loss-of-coolant accident (LOCA) by exposure'to steam and chemical-
spray for a period of 30 days. During the LOCA exposure, the valves
were cycled and leakade checked. BRaseline/functional tests were

conducted after LOCA exposure.

RESULTS: The valves (except No. 7 which was tested for information
only) successfully completed the sequential type tests and the
baseline/functional tests. Minor anomalies observed are detaiied
and explained fully in text and/or footnotes of the tables in

Section 4.
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SECTION 6 CERTIFICATION
The undersigned certifies that this report presents

true account of the tests conducted and the results obtained.

Tejedil J Jrthds G Rl

Tejinder-S. Sachdeva George R Dietz
Manager President

Component Testing
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ISOMEDIX

QUALIFICATION SPECIFICATION FOR
AUTOMATIC SWITCH CO. (ASCO) OF FLORHAM PARK, N.J.
FOR SOLENOID VALVES

SPECIFICATION NO. AQS-21678/REV. B

PREPARED BY

'THE COMPONENT TESTING DIVISION
OoF

ISOMEDIX, INC.
PARSIPPANY, N.J.
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REVISION .SHEET

Revised areas are highlighted for your convenience by a vertical
black line in the margin. '

REV. A PAGE 9-4 Added note at bottom of page

. PAGE 92-12 . "until the  end of 4 days" was
g "for a period of 14 hours"

PAGE 9-13 . Added note at bottom of page

PAGE 9-19 Fig. 9-2 redrawn

REV. B PAGE I-1 Changed HVA-206-382 to HVA-206—-832
(Appendix I) _ '
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QUALIFICATION SPECIFICATION FOR

AUTOMATIC SWITCH CO. (ASCO) SOLENOID VALVES

INTRODUCTION

This specification for qualification is for the

'purpose of conducting a program, the ultimate aim of

which is to-prOVide generic qualification for a family
of solenoid valves for use in Nuclear Power Generating
Stations.

This document is divided into two basic parts:
Part 1 is the equipment specification, including those
items required for demonstration of qualification by
the acceptable methods of '‘analysis, operating experience,
and type testiﬁg; Part 2 is the type test procedure
defining the specific environmental parameters during
the application of which the equipmeﬁt must demonstrate
satisfactory operation within the constraints of the
specifications presented in the first part. Part 1 in-

cludes Items 1 through 8, Part 2 includes Items 9 through

lll
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2., SCOPE

This program is being conducted inlaccordance
with the suggestions and requirements contained in
the following documents. (Sea2 Note 1)

2.1 IEEE 323-1974 "IEEE Standard for Qualifying
Class 1E Equipment for Nuclear Power Generating
Stations".

2.2 IEEE 382-1972 "IEEE Trial-Use Guide for Type

| Test of Class 1 Electrical Valve Operators for
Nucléar Power Generating Stations".

2.3 IEEE 344-1975 "IEEE Recommended Practices for
Seismic Qualification of Class lE Equipment for
Nuclear Power Generatihg Stations™.

2.4 The following ASCO documents for accéptance and
production testing.

2.4.1 Valve.Design'Specification~sheets
(Appendix I) °

2.4.2 Individual ValQe Test Procedures
(Appendix II1)

2.4.3 Measurement of Insulation Resistance

" Procedure (Appendix II)
2.4.4 Hi;pot Test Procedure (Appendix II)
2.4.5' Installation and Maintenance Sheets (I&M)

(Appendix III)

oAtamalic: SWICh Cllucmssv s e gs b



NOTE 1 - The suggestions and requiremeﬁts contained in
IEEE 382/ANSI N278.2.1 (Draft 3, Rev. 1, June.
1977) "Draft American National Standard for the
Qualification of Safety Related Valve Actuators"
have been considered and, where applicable, have

been incorporated in this program.
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3. EQUIPMENT DESCRIPTION
| The followiqg equipment items are included in thé
qualification program. -These items form the generic
basis for selection of the specific-test units.
3.1 HVA-206-380, HVA-206-381, HVA-208-448, HVA-208-266 ,
' HVA-206-832, HVA-210-036
REF: - TP-3-046 » :
Bulletin NP—206—380, etc.
vDSS 3.1
3.2 HVA-206-384, HVA-208-279, HVA-208-293
REF: TP-NP8316
Bulletin NP8316
VDSS 3.2
3.3 HVA-206-385, HVA-208-153
REF: TP-NP8320 "
| Bulletin NP8320
vDSS 3.3
3.4 HVA-206-386
REF: TP-NP8321
Bulletin NP8321
VDSS 3.4
3.5 ‘HVA—206—387
REF: TP-NP8323
Bulletin NP8323

VDSS 3.5
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3.6 HVA-206-389, HVA-208-264, HVA-208-265, HVA-206-390
| HVA-208-267, HVA-208-269
REF: ' TP~NP8344
Bulletin NP8344

VDSES 3.6
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4, INSTALLATION REQUIREMENTS
Unless otherwise notea on the ValvélDesign'Speci—
fication Sheet, (Appendix I), all valves wili be mounted
in pbsition such that the axis of the'coil remains in
a vertical and upright position. Specific installation
requirements are as follows:
4.1 Mounting Orientation - As noted above and/or
on Valve Design Specification Sheet. Valves
shall be mountéd in the most severe orienta-
tion for seismic qualificatién. |
4,2 Connections - All connecting tubing, fittings,
and other devices utilized for directing process
fluid to valve shall be of a material compatible
" with the specified operating environments, pro-.
cess fluid and valve body.
Tubing, fittings, conduit, etc., shall be of a
material suitable for operation in the expected
environments and be of sufficient size and quaiity
so as not to degrade the safety function or clas-
sification of the valve. |
4.3 Interfaces - Connections to the test items shall
not degrade its safety function and shall be
identified as to type and kind relative to its use

for test purposes or suitably identified as an
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4.4-

acceptable device currently in use in a

similar plant application. Where apprbpriate,

all such'interfaces shall have been proven

-qualified by a process similar to this.

Fixturing - Fixtures shall be provided to
accommodate test valves in accordance with
their particﬁlar,mounting‘and'installatiqn re-
quirements as defined above or in the Valve
Design Specification Sheet. Fixtures shall be
used solely to facilitate hoiding test valves
and are not to amplify or démpen motions that.
the valves would be»expected to experience in

service. Fixtures shall not interfere with

‘the safety function of valves.
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5. SPECIFICATION OF VALVE LIFE

5.1 Design life - Unless -otherwise noted, valves
have a design lifeof 40‘years; dufing'which
interval satisfactory performancevshall be
demonstrated for fhe design service conditions
.as presented in Section .8.

5.2 Installed 1life - Unless,otherwise'noted,~valves
have an.installed life of 40 years and 40,000
cycies. Coilé and elastomeric components shall

- be replaced every 4 years as noted in the Valve
'Design Specification Sheets (Appendixll) based
on the solenoid valves being constantly energized
at the service conditions presented in Section 8
and~proyided«the installation.réquirements~recom—‘v
mended in the ASCO I&M Sheets (Appendix III) have
been met. |

5.3 Qualified life objective - In accordance with*
thé définition for qualified life as the period
.of time during which satisfactory performance can
'be demonstrated foi the service conditions, it ié
the intention of this‘program.to establish the
qualified life of the subject valves as coinciding

with the plant design life.
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6. PERFORMANCE SPECIFICATION
6.1 Acceptable limits‘of operation

.The "acceptable limits of ‘operation of the subject

val?es, unless otherwise specified, are as follows:

" 6.Xk.1 Valves tb operéte-af 15%‘below rated
'AC voltage and for short periods (line
surgeé;etc)-at 10% above;:battery
_opefated'lZS VDC valves to operate
from 90-140 VDC.-'

6.1.2 Valves to operateﬂétwthe minimum and
maximum operafing pressure différen—
tials as stated in tables of Valve

. Design Spec. Sheets in AppendixAI.

6.1.3 Valve coils to operate within the follow-
ing limits of acceptability below which
coils must be replaced.
6.1.3.1 ,Insﬁlatipn,resistanCe: 1.0

megohm (minimum)  at 500 VDC.
6.1.3.2 Hypot:. lLeakage currént less
than 0.5 millianp at twice
. rated &oltage p1us 1000 VAC
applied for a period of one

minute (Appendix II).

cﬁmommi(&-tﬁ\-\‘“{‘,h [ O




6.2 Safety function to be demonstrated
The required safety function performance verifica-
tion objective to be demonstrated-for the valves,
unless otherwise specified, is as follows:
6.2.1 Valves are to operate at test voltage
or current (85% of nominal AC volts or
low DC voltage condition, i.e, 90 VDC
for a 125 VDC application) at minimum
and maximum operating pressure differ-
ential on demand under all postulated
environmental conditions.
6.2.2 Valves are not £o have a pressure build-
». up at a vented cylinder port or pressure
decrease at a pressurized cylinder port
in excess of 10% of the nominal inlet'
supply pressure under all postul%ted en-

vironmental conditions.
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7. LOADING
7.1 Method of load simulation
" The test valves will be subjected to operational
loads by means suitable to duplicate or si@ulate
actual operation with the process fluid as
specified in ﬁhe ASCO Valve Design Specification
Sheet and af the valve design service conditions. The
test set-up utilized in conjunction with load
simulation, shall provide for.continuous operation
and monitoring of pertineﬁt performance character-
istics that include, but are not limited to the
following parameters:
A. Cycle rate and on—pff time
B. Cycle count
C. Pressure at valve inlet and cylinder port(s)
D. Seat leakage-
E Electrical characteristics of coil, as appli-
qable,.e.g. supply voltage, current, power
F. External leakage .
G. Proper operation
7.2 Verification of operability
The methods and procedures utilized for load
simulation operation shall be sufficient to provide
proof of operability in accordance with the valve

performance specification.
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8. ENVIRONMENTAL SERVICE CONDITIONS

8.1 Normal and Abnormal Ambient

. 8.1.1
8.1.2
. 8.1.3

. 8.1.4

8.1.5

8.1.6

oAutomatic: Switch Co.uew emvm nwn‘u—-; '

Temperature; 60°F to 140°F; Ave\l2Q°F
Pressure; -.5 psig to 15 psig;»Ave OApsig
Relative Humidity; 0% to 100%; ‘Ave 55%
Chemical Composition of eﬂvirqnménf -
Standard atmdspheric pompositioﬁ..

Radiologic environment

Type - o - Dose . Dose Rate
gamma 4.5x107 rads/40 yr. 120 R/hr.
neutron 8x101® nvT _ 6x107n/cm2—sec,

Typical Seismic and Vibration Environment

~ 8.1.6,1 Specification of. Operating Basis

Earthquake (OBE). That earthquake
_.which pﬁoduces the vibratqry motion
for which thosekfeatu:es,qf the
nucleapAéower piant neceésary_for
continued operation withoﬁt undue
risk toﬂtheéhealth and safety of
the public afe designed to perform
théi: safety functioﬁ. TfpiCal
values, ihdluding-normél.ioads,hare
as folléws: | 4-’
horizontal. (both agéé);' 1.5g

" wvertical: 1.59d




8.2 Design

8.2.1

|
|
| §.2.2
\

8.2.5

o AUMOMGHE SHICH (o, ucwonkvin 1 sirn st
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8.1.6.2 Vibration endurance capability
to be demonstrated for anticipated
or specified plant locations.
Basis Event and Post DBE Service Conditions
Témperature - Maximum of 330°F for a
total period of 6 hours followed by post
DBE conditions of 200°F up to one year, as
shown in Figures 8.1, 8.2 and 8.3.
Pressure - maximum of 70 psig; long term
post DBE condition of 10 psig up to one
year; also shown in Figures 8.1, 8.2 and

8.3.

_ Relative humidity - All steam environment

for temperature in excess of 250°F; greater

than 90% for other conditions.

Chemical composition of environment - Borated

water spray with sodium thiosulfate and
sodium hydroxide or demineralized water
spray.

Radiologic Environment - as applicable

Type Dose Dose Rate

gamma . l.2x108 rads - ,4xlog R/hr to
1x10” R/hr after
l year

neutron NA NA
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Resistance to Seismic Disturbance -

Safe Shutdown Earthquake (SSE)

That earthquake which produces the maximum
vibratOry motion for which all Category I
structures, systems and'componeﬁts, are
aesighéd‘to perform their safety function.

The specification requires demonstration

‘of the ability to withstand the SSE and

maintain functionability during and after,
Typical values, including normal loads,; are

as follows:

. horizontal (both axes): 3.0qg

vertical: 3.0g
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9. ENVIRONMENTAL QUALI?ICATION AND TYPE-TEST PROCEDURE
| 9.1 Qualifigation by ana1ysis -"as apﬁlicable‘with_.
suiﬁabie iustificaﬁiqn and documentation.
9.2 Qualification by prior operating-experience as
. applicaﬁle with suitable jusﬁification and
docuﬁéntation. |
9.3 Other methods

Whére methods,‘techniqﬁes or procedures are

utiliZed in the‘qualification process other

than those expressly considered in tﬁe refé:enced

documents, theylshall be completely juStifiéd‘and

substaﬁtiated in accordance with the philo;ophy

and intentvof fhe referenced documents.

9.4 nglificatioh;Type—Test Proceduré‘

9.4.1 Description of‘test items
The specific items to be tested are iisted_
in Téble 9.1, showing the particular phasé
aséociatéd with each. Reference is made to
Ehe Valve Design Specification'Sheeﬁs"for the

. %"valve classification éndﬂspecificaﬁions. Any
deviation in the actual test item is noted

in the footnotes on the table.
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Type-test sequence

vFour-general aging phases héve been‘cdnsidered

in this qualification pfogram. They are: thermal

aging, wear cycling, vibration and irradiation.

This takes into account the pqrticurar maintenance
schedule associated withiﬁhe équipment wherein

- organic materials shall be.replaced-during ‘the

installed lifggberiod.

 9.4.2.1 Inspection of test items

The test items shall 5e inspected prior
to testing to.assure that the unit ﬁas.
not been damaged by handling subsequent

-to manﬁfacture.

Any damage to fhe unit or disparity
betweén the inspebtion'repoit and

the production éign—off, shall be

duly noted and recorded with
‘appropriate fqllow—up action suggested.
9.4.2.2 Baseiine data operation

| The ﬁest_itemé shall be operated

to verify performance specifications

and provide baseline data for com-

parison with performance at other
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stages of the test.lepeCificaliy,
-baseline'operation shall be per-

formed before and after each phase
:oflfhértype test, and.consist:of.

the following:

’

A. insulation resistance of coil

at 500 vDC in aécordance'with,
Procedure ELP-45 (ref. section
2.4.3 and 6.1.3), |
B. exterﬁal-leékage at 1-1/2
maximum'operéting pressure
differential'fMOPD).

C. . seat leakage at MOPD and minimum
OPD or .1/4 PSIG for zero minimum
valves.

D. operate &alve_lo timescat'MOPD
and test voltage or current.
operate from MOPD to minimum OPD
| at test voltage or current. |
9.4.2;3 Aging Simulation |

' 9;4.2.3.1. Thermal Aging - The

basis for thermal aéing~A
was determined to be for

a peridd of 4 years at an

ambient temperature of 140°F.
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This périod.is simulated by
perféfming an accelerated
aging program by exposing
the valves to a temperéture‘
of 268°F for a period of

12 days. The test
temperature and period have
been calcul;ted by_the 10°cC
rule (ArrﬁeniuS~Equation)

using 4.4 years as the de-

sign life of-the elastomer-

and coil _materials.*

9.4;2.332 Radiation AgingAél Eackground
Thermal aging .will be followed
by radiation exposure to a
cobalt-60 source éf“gamma
radiation at a rate not to.
exceed 1 megarad per héur

.L.uﬁtil a dose of 50 megarads

has been received. Performance
shall be monitofed to insure
that any transitory effects of
radiation have been accounted

for.

*All valves are to be pressurized at maximum operating pressure differentia
and engrglzed continuously at hominal voltage. The valves are to be cycle
(de~energize and energize) every 6 hours to simulate operation once a
month at 140°F ambiemt temperature. :

e - -
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9.4.2.3.3

9.4.2.3.4

Wear Aging - At the con-
clusion of the radiation

aging period, the valves will

~ be cycled 40,000 times at

maximum operating pressure
differential in accordance
with the requirements of 7.1.
Baseline tests to be performed

at the completion of the wear

" aging. Perform coil hi-pot.

test at this point.

Vibration Endurance

A. Mount the'valves to the

shaker table in accordance
with installation and
orientation requirements.

B, Attach all electrical
and pneumatic supply and con-
trol lines'in accordance
with connection requirements
and in conjunction with the
interface definitions.

C. Control the table iﬁput
motion using accelerometers

located at the valve mounting

surface.




D. Opgrate the valve
under load before, during
and:after the test with
~ sufficient monitoring equip-
ment to verify functional
6perability.
E. Perform vibration endurance
: tesfing by subjecting the valves -
to a total of 10° cycles,
" separated evenly betﬁeeh all
three orthogonal axes, by

vibrating at a non-resonant

fré&ﬁency betwéen 50 and 100 Hz
at an input acceleration level I
of'at leaét'0.75g. Operate
| the valve through one compléte_ I
cycle, at'maximumloperating
pressure "dif'ferential, every l
15 minutes auring the exposure
period. Perform baseline tests.
9.4.2.4 DBE and Post DBE Environmental Simulation
9.4.2.4.1 Radiation Simulation - Expose
the test valves to.the DBE
radiation dose of 150 megarads
in{atgamma radiation environ-

ment of cobalt-60 at a dose

oAutomaiic Switch (v v, a0 g Aot
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~

rate not to exceed 1 megarad. |
. per hour. Perform operational |
tests, as required, to >ac¢ount'

for transitory effects. . Per-

form baseline tests.

;Seismic Event Simulation -
,"Mount theztest‘valVesfas in .
' 9.4.2.3.4 above and proVide

for performance verification

by suitable'inStrumehtation.

Perform the seismic simulation’
| by applying:
9.4.2.4.2.1 A low level

(approximately,,2g)'frequéncy
sweep search for resonance

fromrl—35 Hz.'

- 9.4.2.4.2.2 OBE vibratory

motion as follows}

Expose the valve to two

- sinusoidal sweeps at 2/3 of

the RIM levéls shown in Figﬁre

9-1, in each orthogonal axis.

Each sweep shall be from 1-33-1

- Hz at a rate of 1 octave per
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minute; Ode’sweepxéhall
be;éérfdrmgd{with the valve
'opéhgandLone,with
the 7va1ve closed. The
OBE.sweepé.in,each axis may
| be fbllowed~by the.SSE test
in thatﬁaxis; »Ifldesired,'
the actuator may be instru-
mgﬁted, ana the daté from
thiégiest%usedifér the ‘fesonance
search information. (A general
_réqﬁi;iment is to perform
fivetaﬁﬁvfésts prior to_the
SSE;,_Theftwo sine sweeps are
:designed to érovide the |
mechaniqal_aging of five'dBEis).
9.4.,2,4.2.3 SSE vibratory
motion as fblloWs:r |
Expose the valve to a series
of sihgle frequency. sinusoidal
tests at thé 1/3boctave inter-
val dwell.point'freéuencies in-
dicated on Eigure 9-1. At each
dwell teét frequency the. minimum
:peak_acceleration shall be the

RIM value shown in Figure 9-1. -l



x o -
‘Record the g-levels at which

the cylihder port pressure -
_chénges by 0,5 & 10%‘of the-
nominal value, which is zero
when de-energized and'fﬁll

inlét pressure when enérgizéd.’-
The maximum peak acceleraibn
shall be a change of 10% from
nominal pressure at the cyl-.
inder port, up to 10g maximum.
The duration of each dwéll |
will be the period of time ..
required to operate the valve
through one' complete open/close.
cycle or 15 seéonds, whichever
is longer. The open/close
cycle‘will'start after the
prescribed acceleration level
is reached. Apply motion at
the samé.frequencies and accel-
eration limits in each of the
three-orthogonal axes separately.

Perform baseline tests.

£
This testing goes beyond type testing and defines a fragility
level at which the valve may be considered to still function
properly. This level is dependent on customer requirements as
to the pilot valve cylinder port pressure, which causes the
main device to shift position.:

) - s . h ‘
. \

. \

\
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9.4.2.4.3

oAUlomatic’ SKHCh (0 xcuxavi, s s somnd,

Loss-of-Coolant Accident

Environmental Simulation - The

test units previously subjected.

to the above éxposures-will be

installed inside a pressure

-vessel and subjected to a 30-

day exposure to steam and
cﬁemical-séray simulating a
LOCA event apd post-LOCA cool-
down. |

The electrical lead wires and

pneumatic connections for

energizing, pressurizing and

_Output monitoring are to be

brought  out:..of the chamber and '

connected to the monitoring .

equipment for recording the out-

"put of the unit during exposure

cycle.
Prior to actually starting the

exposure, but with the unit in

place, the chamber shall'be pres-

surized to check for sealing

.and the spray system operated

to insure proper functioning.
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Cycling of the valves shall '~

be performed and measurements

of performance made, as in the

baseline tests, to insure pro- -

per functioning before proceed-
ing. |

The LOCA simulation event is to

follow the suggestions of IEEE-

323-1974 "IEEE Standard for

Quaiifyiﬁg~Class 1E Equipment«

" for Nuclear Power Generating

Stations", IEEE 382-1972 "IEEE"

Trial-Use Guide'for Type Test
of Class-l_Electric valve
Operators for ﬁuclear<Powar
Generating Stations", and
Draft 3, Revision 1, American
National Standard for thev |
Qualificatiop of Safety Related.
Valve Actﬁators, IEEE 382/ANSi
278.2.1, and in particular, the:

pressure/temperature profile

‘ shownnin Figure '9.2.

Specifically,vsteam is to be

'rapidly'admitted,increasing
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the temperature from room
ambient to 300°F within 60
seconds and to 346°F within 5
minutes. This condition will
be maintained for a period of
one hour. The first transient
is followed By a one-hour

drop period to 135°F and a

dwell period of one hour main-

,

tained at that temperature.
The second transient is to commencl
with a temperature rise to 300°F
in‘éo seconds and to 346°F with- I
in 5 minutes,. followed Ey a dweil
period of three hours at 346°F. .I
This dwell period wiil be.
followed by a drop in temperature
from 346° to 320°F within 30 min-

utes. This drop is followed by

a dwell period of three hours at
320°F. The temperature will thenl
be dropped from.320°F to 250°F

within a 30 minute period. Thi; I

will be followed by a dwell periocF

of 250°F until the end of 4 days,
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followed by a drdp in
temperature from 250°F to 200°F
within 30 minutes, followed by
a dwell time at that temperature
" to the conclusion of the test of
30 days. The valves are to be
cycled at thé times_indicated on
Figure 9.2.%*
A chemical solution, consisting
of 3000 ppm of boron as boric
acid in solution with 0.064
molar sodium thiosulfate buffered
with sodium hydroxide to a pH
between 9 and ll,aﬁ rooﬁ
temperature( is to be sprayed
into the chamber after reéching
280°F during the first transient
and maintained throughout the
entire 30 day period. The spray
rate will correspond to 0.306
gpm per squére foot of area
covered by the spray. The pH of
the solution is to be periodically

checked and new solution added as

*The valves are assumed to be constantly energized during the normal plant
operation. They will, for this test, be energized for 4 hours (to produce

coil saturation) prior to the first transient. When the vessel tempcrature
reaches 280°F the valves will perform their safety function by closing
(de-energize). They then will be cycled "open - close" at times indicated
on p., 9-19.

oANtomalle SWileh (0, ucuixav, a1 8¢ tomes. -
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required to maintain the pH.
The pressure followed during
this. exposure cycle may
correspond~to-the:saturation
pressure for-fhe particular
temperadture.
At the conclusion of the 30 day
LOCA simulation event, ﬁhe test
valves are to be examined,cycled
and inspectéd érior to removal
from the test chamber. Baseline
tests and coil hi—ppt tests are
Qiso éo'bé‘pérformed. (Reference
Section 6.1.3 and Appendix II..
Post Test Inspection and disassembly -
After;completion"dfithe entire test program,
the valves shall be disassembled and visually
inspected fér degradation resulting from the
exposure environments.  Photographs will be
taken at suitable.periods during and after the
tests as a permanent record of the physical con-

dition of the test valves.



VALVE (REF. VpSs) = XEST

VALVE
. - NO.

HVA-206-380-3RF 4
HVA-206-381-6F 1
(Note 1) ’
NP831665E , 6
NP8320A184E 5
NP8321A5E - 8
NP8323A39E 9

ol’mwmatlc S\’-’ﬂd’l CO. ECRLLEYR) 42 Rp Nt

" TABLE 9.1

IDENTIFICATION OF TEST VALVES

DESCRIPTION

AC, Class H screw terminal coil,
Nema 6 solenoid enclosure, resilient
seats, normally closed construction.

(Ref. VDSS 3.1, Appendix I)

DC, Class H leaded coil, Nema 4, 7,
and 9 solenoid enclosure, metal seats,
normally closed construction.

(Ref. VDSS 3.1, Appendix I)

DC, Class H leaded coil, Nema 4, 7,

and 9.  solenoid. enclosure, normally
closed construction.
(Ref VDSS 3.2, Appendix I)

AC, Class H leaded coil, Nema 6
solen01d enclosure, normally closed
construction.

(Ref. VDSS 3.3, Appendlx I)

'pC, Class H leaded coil, Nema 4, 7,

and 9 solenoid enclosure, normally
closed construction.
(Ref. VDSS 3.4)

(Solenoid A) AC, Class H leaded coil,
(Solenoid B) DC, Class H screw terminal
coil, Nema 6 solenoid enclosures,
normally closed construction, ‘
(Ref. VDSS 3.5, Appendix I)

PHASE

Para. 9.4 Type
Test Procedure

Para. 9.4 Type

Test Procedure -

Para. 9.4 Type
Test Procedure

Para. 9.4 Type
Test Procedure

Para, 9.4 Type

Test Procedure

Para. 9.4 Type
Test Procedure

ST-6




VALVE (REF. VDSS)

NP8344A71E
{Note 2)

XFT831654V

HV-202-300-2RE

- T N N N I I B B B B e e . - .

TEST

VALVE
"~ T NO.

DESCRIPTION

DC, Class H leaded'coil, Nema 4, 7,

and 9. solenoid enclosure.
(Ref. VDSS 3.6, Appendix I) -
Note 3

Note 4

~ PHAS

Para. 9.4 Type

Test Procedure

Para. 9.4 Type

Test Procedure.

Para. 9.4‘TYpe
Test Procedure

9T-6



NOTE 1 ~ Melamine epoxy painted solenoid enclosure

NOTE 2 - Viton main discs (2) and 'U' Cups (2)

NCTE 3 -~ AC, Class F (molded) leaded coil, Nema 1 solenoid enclosure (melamine
epoxy paint) normally closed construction, viton elastomers. This ©
valve was included to obtain information on Class F molded coils and 1
viton elastomers. 2

NOTE 4 - DC, Class H leaded coil, Nema 1 solenoid enclosure (melamine epoxy

paint) normally closed construction, Buna 'N' elastomers. This valve
was included to obtain information on the - type of solenoid utilized
on this valve and Buna 'N' elastomers.

oAmomatic Switch (‘:O.lc;nlxw|n. A2 e Revorad. '
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10. SUBMITTALS PRIOR TO TEST

10.1 Diagrams of mounting, loading and seismic fixtures

10;2 Detailed test procedures, as applicable, including

monitoring technique and acceptance;Cfiteriqg
ldQB-Inétallation, instrﬁmentéﬁion, interc¢onnection and
fintefface diagrams, as applicable.
- 10.4 Summafy of.qﬁalificatioh programs previously~per-
: formed,.as applicable.

10.5 Justification for analysis.

ofutomatic SWICh (L uenicnvin aanpn e
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11, REPORTS AND CERTIFICATION
At the»completion of the entire.tést,program,_a report
.shall'be.written documenting'the'prbgrami'procedures,
methods and results obtained. -Thé,repOrt.shall be certified
as to radiation, seismic and environmental parameter values
aﬁd also contain a listing of test eqﬁipﬁent, recording
equipment'wiﬁh'éalibration date, pertinent diagrams and
test data sheets. |
All strip chart récords are to be maintained and
portions may be reproduced in theureport, as réquiréd.
- Comparisons between baseline data and test data are
to be made as requited and presented as appendices to
the main body 6f the report.
A suﬁmary of the results shall be presented, including

- the conclusion whether the solenoid valves were qualified

or not.
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APPENDIX I

VALVE DESIGN SPECIFICATION SHEET

vDSS-3.1 HVA-206-380, HVA-206-381, HVA-208-448, HVA-208-266,
HVA-206-832, HVA-210-036,(Bulletin NP206-380, etc.)
3.1.1 ,Desériptioh: Thrée—way, direct acting-
‘solénbia vélve with packless construc-—
tion. . . |
3.1.2 Appligaﬁion: Pilot valve controlling
0il free instrument quality air.
3.1.3 Specifications: |
3.1.3.1 Ayailablenin normally open,
noﬁmally closed and universal
.éonstruction
3.1.3.2 1/8 to 1/2 NPT
3.1.3.3 Brass, steel, and austenitic
| stainless steéi’bodies
3.1.3;4 "Metal or resilient seated
3.1.3.5 NEMA 6 and NEMA 4, 7 & 9
solenoid enclosures with 3/4
NPT conduit connection
3.1.3.6 Internai parﬁs in -contact with
fluid are Type 300 and 400
_j  : stainiess steel |
3.1.3.7 Ethylene propylene elastomers

3.1.3.8 20 watts, A.C., 35.1 watts'DC

cAll!Omﬂlf(‘. SWHEh CiLeeviovin’ 1t toames !
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3.1.3.9
3.1.3.10

) 3.1.13011

3.1.3.12

: 3.1.3;1§

03.1.3.14

Class H coil

Process fluid: instrﬁment
quality,iéil free_air‘

Ambient: 60-140°F

Installatioh: solenoid

vertical and upright
Normal‘maintehance séhedule:

4 years. (Replacement of

coils and elastomeric CPﬁponenfsj.
KInstallatiQn‘and méintenénce
éheet packéd and shipped with each
valve). = -

Safe béay workiﬁg pressure: 600 psig
forbrassconstxuétion,'1500 psig'

for steel and stainless steel con-,>

~ structions.




SPECIFIC VALVE .DESIGNATIONS INCLUDED IN VDSS 3.1’5'GENERIC FAMILY

_ NEMA TYPE  NEMA TYPE

4;7,9 6 ' S :
SOLENOID SOLENOID WATTS ‘C : :
ENCLOSURE . ENCLOSURE PIPE PORT - AC  DC Vv MOPD BODY MATERIAL
HVA206~832-1 HVA<206-380-1 1/8 3/16 20 .35 200 Brass
-2 -2 1/4  3/16 . 20 .35 200 Brass
-3 » -3 1/4 1/4 20 .45 . 150 Brass
-4 -4 3/8 - 3/16 - 20 : .35 200 “"Brass
-5 -5  3/8 ° 1/4 20 .45 150 " Brass
-6 -6 3/8 , 5/16 . 20 .75 100 ‘Brass
. =T -7 1/2 5/16 20 - .75 100 ‘ Brass
HVA210-036-1 HVA208-266 -1  3/8 3/16 20 .35 200 ‘Steel
B -2 ' -2 3/8 1/4 20 .45 150 Steel
-3 -3 3/8 5/16 20 .75 100 Steel
Y -4 1/2 5/16 20 .75 100 _ . Steel
{ -5 -5  1/2 5/16 20 .75 100 St.Steel
HVA206-381-1 1/8 3/16 - 35.1 .35 200 : Brass
b -2 ' \ 1/4 3/16 35.1 i35 200 . Brass
-3 1/4 1/4 . © 35.1 .45 150 Brass
-4 ‘ 3/8 3/16 35.1 .35 200 - Brass
-5 ' 3/8 1/4 . 35.1 -~45 150 : Brass
-6 - 3/8 5/16 35.1 .75 125 " Brass
{ ‘ -7 - 1/2 5/16 35.1 .75 125 Brass
HVA208-448-1 o 3/8 3716 35.1 .35 200 . Steel
| -2 ] 3/8 1/4 35.1 .45 150 , Steel
-3 - 3/8 5/16 35.1 .75 125 Steel
-4 1/2 5/16 35.1 .75 125 Steel

-5 1/2 5/16 35.1 .75 125 '~ St.Steel
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VALVE DESIGN SPECIFICATION SHEET

VDSS 3.2 HVA-206-384; HVA-208-279, HVA-208-293

(Bulletin NP8316)

3.2.1 Déscfiption: Three—way,'internal'

3.2,2

oAutomatic Switch Couweucevin a2 mpo sunss,

pilot;'diaphragm, solenoid valve.

Application: Pilot valve control-

ling 0il free instrument quality'

air.
Specifications
3.2.3.1. Available in normally closed
and normally open construction
-+ 3.2.3.2 3/8 to 1 NPT
3.2.3.3 Brass body i
3.2.3.4 Resilient seated
3.2.3.5 NEMA 6 and NEMA 4, 7 & 9
solenoid_enclosuré with 3/4 NPT
conduit connection
3.2.3.6 InternalAéartsain contact with
fluid are TYpel3OO and 400
 stainless steel | .
3.2.3.7 Ethylene propylene elastomers
3.2.3.8 10.5 Watts AC, 17.4 wWatts DC
3.2.3.9 Class H coil
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Rt Rewrved.

3.2.3.10

3,'. 2‘. 3 - 11

3.2.3.12

3.2.3.13

3.2.3.14

“ing operation

I-5

Process fluid: instrument
quality oil free air

Ambient: 60-140°F
installation: can be installed
in any positioﬁ without affect-
Normal maintenancé schedule:

4 years. (Replacement of coils
and elastomeric components);
(Installation and mainténance
sheét packed and shipped with .
each valve).

Safe body . working pressﬁre.

300 psig (250 psig for 1 NPT)




SPECIFIC VALVE DESIGNATIONS INCLUDED IN VDSS 3.2 GENERIC FAMILY

NP8316E36E
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NEMA TYPE NEMA TYPE
4,7,9 6
SOLENOID SOLENOID WATTS . C MOPD ’
ENCLOSURE -ENCLOSURE PIPE . PORT A.C. .D.C. v A.C. D.C. MIN. FORM .
NP831655E NP831654E  3/8 5/8 10.5 *17.42 3 175 175 10 N.C. .
NP831665% NP831664E  1/2 5/8 10.5 17.4 4 175 175 10 N.C.
NP3316A7SE  NP8316AT4E  3/4 11/16 10.5 17.4 5.5 = 175 175 10 N.C..
NP8316E35E . NP8316E34E 1 1 10.5 17.4 . 13 175 175 10 N.C.
| NP831657E NP831656E  3/8 5/8 10.5 17Z.4 3 175 175 10 N.O.
NP831667E  ~ NP831666E  1/2 5/8 10.5 17.4 4 175 175 10 N.O.
NP8316A77E  NP8316A76E  3/4 11/16 ~ 10.5 17.4 5.5 175 175 10 . N.O.
 NP8316E37E 1 10,5 - 17.4 175 175 ¢ 10 N.O.




VALVE - DESIGN SPECIFICATION SHEET

VDSS 3.3 HVA-206-385, HVA-208-153 (Bulletin NP8320) .

3.3.1 Description:f’ThreeAWay, direCtkactingi

compact design with all three connections

in valve

body for in-line piping.

3.3.2 Application: Pilot valve controlling

oil free

instrument‘quality air.

3.3.3 ©Specifications:

3.3.3.1

3.3.3.2
- 3.3.3.4

3.3.3.5
3.3.3.6
3.3.3.7

3.3.3.8

3.3.3.9

! 3.3.3.10

oAllomatic Swilch [ A3 050 et '

"

‘Available in normally open,

normally closed,. and ‘universal
construction.

1/4 NPT

. Resilient seated

NEMA 6 and NEMA 4, 7_&‘9
solenéid enclésures.Wiﬁh 3/4
NPT_condﬁit cdnnection‘
Internal pérts in contact
with fluid are Type 300 and .
400 stainless steel |
Ethylene propylene elastomers:
10.5 Watts AC, 17.4

Watts DC

Class H coil

Process fluid: instrument

quality 0il free air
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3.3.3.11
3.3.3.12

3.3.3.13

3.3.3.14

Ambient: 60-140°F
Installation: can be in-
stalled in any position with-
out affecting operation
Normal maintenance schedule:
4 years. (Replacement of.
coils ahd elastomeric cdm-
ponents). (Installation and
maintenance sheet packed and’
shipped with each valve),:
Safe body working pressure:

506 psig




NEMA TYPE
4,7,9,

SOLENOID
ENCLOSURE

NPE320A183E
NP832CA185E
I"P3320A187E
NPE8320A189E
NPEB320A193E
NP8Z220A195E
NP3320R197E
NP332CA199E
Nr8320A173E
NP3320A175E
8370hl77E
€320A179E
”3206AE
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SPECIFIC VALVE DESIGNATIONS INCLUDED IN VDSS 3.3 GENERIC FAMILY

NEMA TYPE
.6

SOLENOID
ENCLOSURE

NP8°20A182E
NP8320A184E
NP8320A1B6E
NP8320A188E
NP8320A192E
NP8320A194E
NP8320A196E
NP8320A198E
NPB8320A172E
NP8320A174E

NPB8320A176E .

NP8320A178E
NP832063E
NP832093E
NP832065E
NP832067E
NP832095E
NP832069E
NP832057E
NP832059E
NP832061E

WATTS (o8 MOPD BODY
PORT A.C. D.C. v A.C. D.C. MIN FORM MATERIAL
1/16 10.5 17.4 .09 175 160 0 N.C. Brass
3/32 10.5 17..4 .15 150 115 0 N.C. Brass
1/8 10.5 17 .4 .31 85 60 0 N.C. 'Brass
11/64 10.5 17.4 .38 40 25 0 N.C. Brass
1/16 10.5 17.4 .09 175 135 0 N.O. Brass
3/32 10.5 17..4 .15 140 100 0 N.O. Brass
1/8 10.5 17 .4 .31 70 55 0 N.O. Brass
11/64 10.5 17.4 .38 40 30 0 N.O. Brass
1/16 10.5 17.4 .09 125 75 0 U Brass
3/32 10.5 17.4 .15 75 60" 0 U Brass
1/8 10.5 17.4 = .31 35 25 0 U Brass
11/64 10.5 17.4 .38 20 12 0 U Brass
1/16 10.5 17.4 .09 125 125 0 N.C. St. st
3/32 10.5 17.4 .15 110 65 0 N.C. St. St.
1/8 10.5 17.4 .31 40 40 0 N.C. St. St.
1/16 10.5 17.4 .09 125 125 0 N.O, St. St.
3/32 10.5 17.4 .15 110 65 0 N.O. §St. St.
1/8 10.5 17.4 .31 40 40 0 N.O. St. St.
1/16 10.5 17.4 .09 100 65 0 U St. St.
3/32 10.5 17.4 .15 40 40 0 U St. St.
1/8 10.5 17.4 .31 30 20 0 U St. St.

~-jli° i EHE I Bl BN B Bl BN BN BN B BN B B



VALVE DESIGN SPECIFICATION SHEET

VDSS 3.4 HVA-206-386 (Bulletin NP8321)

3.4.1
- 3.4.2

3.4.3

oAUtomatic Swilch CoLweninivin, as ranbasme ‘

Description: Three-way, internal pilot

bperated solenoid val;e.

Application: Pilot valve controlling

o0il free instrument quality air. |

Specifications |

3.4.3.1 Available in normally open -
and normally closed construc-
tion

3.4.3.2 1/4 & 3/8 NPT

- 3.4.3.3 Brass body

3.4.3.4 Resilient seated | . ' : P
3.4.3.5 NEMA 6 and NEMA 4, 7, & 9 |
| solenoid enclosures with
3/4 NPT conduit connection
3.4.3.6 Internal parts in contact -
- with fluid are Type 300 and -
.400 stainless stéel |
3.4.3.7 Ethylene-propylené‘elastomers
3.4.3.8 10.5 watts AC, 17.4 watts DC
3.4.3.9. Class H coil |
3.4.3.10 Process fluia: instrument

quality oil free air



3.4.3.11

3.4.3.12

3.4.3.13

3.4.3.14

oAutomatic: SWItCh (L wesuxmmn asoms 2wt ’

Ambient: 60~140°F
Installation: can be in-
stalled in any;posi;ion with-
out affecting operation

Normal maintenance schedule:

4 years. (Replacement of coils

and elastomeric components). (In-
stallation and maintenance sheet
packed and shipped with each:
valve).

Safe body working pressure: 500

psig



SPECIFIC VALVE DESIGNATIONS INCLUDED IN VDSS 3.4 GENERIC FAMILY

NEMA TYPE . NEMA TYPE

4,7,9, 6 . ' ) : ’

SOLENOID SOLENOID | WATTS c - MOPD

ENCLOSURE ENCLOSURE  PIPE PORT A.C. D.C. _v A.C. D.C.  MIN FORM
NP8321A5E NP8321AlE  1/4 ) 10.5 17.4 (2. 150 150 = 10  N.C.
NP8321A6E NP8321A2E  3/8 @ 10.5 17.4 (2 150 150 10  N.C.
NP8321AT7E NP8321A3E  1/4 @ - 10.5 17.4 (2 150 150 - 10 .N.O.
NP8321A8E NP8321A4E  3/8 @ 10.5  17.4 (2) 150 150 10 'N.O.

ZT1 - I

@ 9/32 (pressure) & 1l1/32 (exhaust) @ 0.8 (pressure) & 1.2 (exhaust)

Lac T

oAutomatle Switch Co.ucaixenn, az v et '

]



’
VALVE DESICGN SPECIFICATION SHEET

VDSS 3.5 HVA-206-387 (Bulletin NP8323)

3.5.1 Description:‘ Thfee—wayy direct acting,

ofitomalie: SWlich Co,weurawm s s l-.;«' T

solenoid valve with redundant solenoids.

Applicdtion: Pilot valves controlling

oil free instrument quality air.

Specifications

3.5.3.1 Available in nOrmally open and
normally closedlconst;uction

3.5.3.2 1/4 NPT o

3.5.3.3 Brass body .~

B 3L5.3,4_,Resilient seated

©3.5.3.5 'NEMA 6 and NEMA .4, 7 & 9
solenoid enclosures with. 3/4
NPT conduit connectién a

3‘5.3.6 Internal parts inUCOntact with
fluid are Type 300 and 400
stainless steel

3.5.3.7. Ethylene prdpylene elastomers

'3.5.3.8 10.5 watts AC, 17.4 watts DC

3.5.3.9 Class H coil:

3.5.3.10 Process fluid: instrument quality

oil free air

3.5.3.11 Ambient: 60-140°F



oAulomatic Switch Covucuixevn. astgs sames: '

3.5.3.12

3.5.3.13

I-14

Installation: can be in-
stalled in any poSitioh
without affecting operation.
Normal maintenance schedule:
4 years. (Replacement of
coils and elastomeric com-

ponents). (Installation

~ and maintenance sheet packed

3.5.3.14

and shipped with each valve).
Safe body'working pressure:

500 psig



NEMA TYPE
£,7,9,

SCLEXNOID
ENCLOSURE

NF2323A20E
NP2323A22E
NEE83Z3224E8
“”373A28E
323A30E
uP8323A32E
NP8323A36E
NPG323A38E
IIP8323A40E

JPP 23A44u

198323n48E

- N N N S N N N D B B BT Y B e e e B e

SPECIFIC VALVE DESIGNATION INCLUDED IN VDSS 3.5 GENERIC FAMILY

NEMA TYPE
6
SOLENOID | WATTS o
ENCLOSURE PIPE PORT SOL.A SOL.B v MOPD MIN. FORM
. A.C. A.C. D.C.

NP8323A19E 1/4 '1/16 10.5 10.5 .09 125 0 N.C.
NP8323A21E 1/4 3/32 10.5 10.5 .15 110 0 N.C.
NP8323A23E 1/4 . 1/8 10.5 10.5 .31 40 0 N.C.
NP8323A27E 1/4 1/16 10.5 10.5 .09 125 0 N.O.
NP8323A29E 1/4 3/32 10.5 10.5 .15 110 0 .N.O.
NP8323A31E 1/4 . 1/8 10.5 10.5 .31 40 0 N.O.
NP8323A35E 1/4 1/16 10.5 17.4 .09 125 0 N.C.
NP8323A37E 1/4 3/32 10.5 17.4 .15 110 0 N.C.
NP8323A39E 1/4 1/8 10.5 17.4 .31 40 0 N.C.
NP8323L43E 1/4 1/16 10.5 17.4 .09 125 0 N.O.
NP8323A45E. 1/4 3/32 10.5 17.4 .15 110 0 N.O.
NP8323A47E 1/4 1/8 10.5 . 17.4 .31 40 0 N.O.

ST -1I




.~ VALVE DESIGN SPECIFICATION SHEET

VDSS 3.6 HVA-206-389, HVA-208-264, HVA-208-265, HVA-206-

“ 390, HVA-208-267, HVA-208-269 (Bulletin NP8344)

3.6.1

3.6.2

3.6.3

Description: . Four-way, two position,

internal

solenoid

pilot operated, poppet type

valve.

Application: Pilot valve controlling

 0il free instrument quality air.
Specificétions
Available in single and dual

©AUIOMAtE SWILCH (0, wcws w2 taps Bemnat

3.6.3.1

3.6.3.2
3.6.3.3
3.6.3.4
3.6.3.5

3.6.3.6

3.6.3.7
3.6.3.8
3.6.3.9
3.6.3.10

solenoid construction
1/4 - 1 NPT

Brass body

'Resilient seated
NEMA 6 and NEMA 4, 7 & 9 solenoid

enclosures with 3/4 NPT cdnduit

connection’

Internal parts in contact with.
fluid are Type 390‘and 400
stainle#s stee1l>z !
Ethylene propyléne elastomers

10.5 watt AC, 17.4 watt DC

Class H coil

Progeés fluid: inét:dhent_quality

oil free air



3.6.3.11
3.6.3.12°

3.6.3.13 .

3.6.3.14

& 1/2 NPT - 480 psig; 3/4 NPT

eutomatic. S2iteh (. curnum a2 tame '

I-17

Ambient: 60-140°F
Installation: can be in-
stalled in any position with-
out affecting operation
Normal maintenance. schedule:
4 years. (Replacement of
coils and elastomeric com-
ponents). (Installation and
maintenance sheet packed and
shipped with each valve). -
Safe body working. pressure:

1/4 NPT - 500 psig; 3/8 NPT

& 1 NPT - 300 psig.



NEMA TYPE
4,7,9,

SOLENOID
ENCLOSURE

NP8344A71E
NPB8344A73E
NP8344A75E
NP8344A77E
NP8344A79E
NP8344A58E
NP8244B62E
NP8344B64E
NPR344B66E
NP3344B68E

-oAUYﬂ'ﬂmﬂC Switch Co. veucxcan. s lhl‘l—-‘

. SPECIFIC VALVE DESIGNATION INCLUDED IN VDSS 3.6 GENERIC FAMILY

NEMA TYPE
6
SOLENOID
ENCLOSURE

NP8344A70E
NP8344A72E
Np8344A74E

" NP8344A76E

NP3344A78E
NP8344B46E
NP8344B50E
NP8344B52E
NP8344B54E

NP8344B56E

PO

PIPE

1/4

3/8
1/2
3/4

1/4
3/8

~1/2

3/4

PORT

1/4
3/8
. 3/8
3/4
3/4
1/4
3/8
3/8
3/4
3/4

ugumHEHOUIUIHE O
e & e o s o o o & o

guwwutotntww o

w

W

125
125

125

125
125
350
300
300
300

300 a

MOPD
" Dp.C. MIN
125 10
125 10
125 10
125 10
125 10
125 10
125 10
125, 10
125 10Q

125

10

Single:
- Single

Single
Single

TYPE

Solenoid
Solenoid
. Solenoid
Soléenoid

Single Solenoid

Dual
Dual
Dual
Dual

‘Dual

Solenoid

Solenoid
Solenoid
Solehoid
Solenoid

8T - I



2.4.3

2.4.4

cAutomatic SWICH Cowcannmie axnga tonet

APPENDIX II

II-1-

Measurement of Insulation Resistance
The solenoid insulation resistance is to be

measured prior to the qualification testing

~_and at each baseline test. Insulation

resistance is to be measured using a Freed
Model 1620 Megohmmeter to be supplied by
Automatic Switch Company. The test will bé
performed in accordance with Autbmatic.Switcha
Company Procedure ELP-45.

Hypot Test
The Hypot test is to be performed prior to the

qualification testing,-at the end of the aging

sequence, and at the end of the LOCA simulation.

Measurement is to be made using an Associated:
Research Type 404 Hypot Testér to. be: supplied-
by Automatic¢ Switch Company. The test voltage

is to be twice rated voltage plus 1000 volts

‘AC applied'for one minute (the coil leads are:

to be twisted together and placed in contact

with one of the Hypot output leads, the remaining

hypot output lead is to be placed in contact: -
with a clean, paint-free metallic part of the

solenoid housing)}

A




I1-2

NO.

R PR P T Ty o v Dronef ] isrue my
Ao n: lie Siiteh Co. —— ; L. R, Gothronu LLP-45
. ~ A
TME  OPERATION OF FREED MCDEL 1520 = g 570 —— ——
MEGOIMMETER T ' + jpace 1 or
Ol O] 5/17/60 5 2

PURPOSE: To establish the method of operating the Freed Model 1620 Megohumeter used

for measuring insulation resistance.
PROCEDURE:

LOW 8-} — —— O RED LIGHT
HICH MEGOHMS VOLTS o FUSE
GND .
| O @ PUSH BUTTON
GUARD O
RES

@ O O

O «=—RED LIGHT

ZERO ADJ. k D.C. ADJ.  SHORT
RANGE SELECTOR
SWITCH

Turn Power switch to the "On'" position.

period.

Allow five minutes warm up

Turn the Range Selector switch to the "Zero Adjust" position.

the Push button and turn the “"Zero Adjust" control until the

the "Calibration" position.

Press
"Megohms" panel meter reads infinity.
Turn the Range Selector éwitch to

Press the Push button and set the

reads 500 volts. The megohmmeter

1f the 10K or 100K Range is to be
be used:

"D.C. Adjust" until the voltmeter
should also indicate 500 volts.

used the following procedure should

a. Check the .infinity reading of the meter with no leads attached.

A slight readjustment of the "Zero Adjust"

may be necessary.

b. Connect the test leads provided with the instrument to the "X"

terminals.

made to correct this slight leakage by readjusting
4 se by

Adjust" knob.

These are low leakage leads and no attempt should be

the "Zero

Foim 2172 R

oAUlomalic SWItch (0 muisnvn 1t saces




ERV-70668 Chg.itr.

&ﬂkml-ﬂli(} gh;i C h (‘(—) “:‘” g!ﬂung f?‘-fé?x S;re:‘.u o ELP-45 -
VALVE E !Ci?..'EEP ’\‘C LACORATORY ' Ly il 1lare. v CHANGE LETTER
THE  OpiRATION OF FREED MODEL 1620 e DATE 155UED -
MEGOHMMETER Eg 13 ;/;;;:0 PAGE 3 OF 2
7. To measure the leakage resistance of coil proceed as follows:

~

‘Connect the "Guard" to the "Ground" terminal with the. supplled
connectlng strip.

Connect the two leads supplied with the instrument to the "X"
terminals.

. /
Twist the two coil leads together and connect one of the "X" leads
to them. .

Clip the other "X" lead to a clean metal part of the housing.
Set the rénge selector switeh'to the range desired.

Push the button on the megohmmeter and note the reading on each

meter.

NOTE: Do not touch the termlnals on leads while the "Push'" button

is depressed.

The value of the unknown resistance is the product of the meter

£.
readings multiplied by the setting of the Range Selector switch.

not make any adjustments to this instrument other than those: listed
this plocedule.

Do
in

For information on other tests, consult the instrument manual

NOTE:
' kept in the Switch Laboratory.

A No chanpe In procedure 7/17/74 LRG

Form 2172 RY
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APPENDIX B

TEST PROCEDURE BULLETINS

VALVE NO. " BULLETIN

TP-3-046
TP-NP8344
TP-NP8316
TP-3-046
TP-NP8320
TP-NP3316
TP-3-046
TP-NP8321
TP-NP8323

OO ULEWN

Isomedix, Inc. ¢ 25 Eastmans Road, Parsippany, New Jersey 07054 (201) 887-4700

Chicago, lllinois @ 7828 Nagle Ave., Mortan Grove, lilinols 60053 (312) 866-1163
Columbus, Mississippi  ®  Post Ottice Box 2044, Industrial Park South, Columbus, Mississippi 39701 (801) 327-8015
oAutomatic Skilch Co.rutnnm. asdye tammes .
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Autonialic Switch Co. -

ew ot 1550ED BY : NO.
ar Ofaw O .o Pownll TP-3-0U6

CHANGE LETTER

. . . VALVEENG{NEER!NG DEPT. M U <A U APP. 9YM
TITLE ' A
TEST PROCEDURE: s Olan 0] AU Jgwrtt] a

HVA-206-380,HVA-206-381,

HVA-208-448 HYA-208-26R6
H A-906—e3§:hgkf5f%-%36i Olrs 0O

An [ {3 | DATE ISSUED o
6/21/77 - |PAGE, OF

TEST MEDIUM:

GENERAL:

TEST FIXTURES

TEST VOLTAGE
AND_CURRENT:

COIL TESTS:

EXTERNAL
LEAKAGE:

NOTE:

SEAT LEAKAGE
(HIGH
PRESSURE)

NOISE TEST:

Apply seamtest scluticn to all joints and pressurize valve to 500 psig

These valves contain Ethylene Propylene elastomers...Test on cil
free, filtered air only.

1. Check general construction and appearance of valve.

_!!w!!_

2. Check nameplate data for conformance to shop order specifications.

TJ-537-9075
TA-905-9984
TJ-905-10168

TA-981-11448 i
. P37 Valves P38 Valves
AT-8300C-F-1

1. All D.C. valves are to be tested using the test current listed
under the specified voltage on Data Sheet No. 26.

2. All A.C. valves are to be tested using the test voltage listed
on Test Procedure TP-1-003.

1. A.C. - Energize solenoid and check milliampere reading. Value
should agree with that shown on Data Sheet No. 24.

2. D.C. - Energize solenoid and check voltage reading. Value should
agree with that indicated per Note 2 on Data Sheet No. 26.

3. Dielectric test - measure the wcurrent leakage at 1000 volts plus ll
twice the rated voltage in accordance with TP-1-002 (test method #2)
Any evidence of damage, arcing, breakdown or current leakage in

excess of 0.5 milliampere is cause for rejection.

S

energized and de-energized (do not energize valve above maximum oper-
ating pressure). Any bubbling or foaming is reason for rejection.
(Ref.: TP-1-009)

To avoid seat leakage or noise caused by the possible presence of dirt
or loose chips, blew air at maximum operating pressure thru the valve
before proceeding with tests below.

Check valve for seat leakage at maximum operating pressure. Allowable
leakage:
Resilient Seats - O

Metal Seats -~ 1.5 SCFH.

During the operational tests, check valve for noise. Any chattering or
rattling in excess of normal A.C. hum is reason for rejection. Valve
should be tested at test voltage first, but voltage may be increased tol
full line voltage if necessary to pass the Noise Test Only. (Ref.
TP-1-015)

Faorm V. E. 186 RS
cutsnath

SWIlCH (0 vmiunnt 244 hoset.
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Autontatic Switch Co. a1 R.teowell TP-3-0i5
VALVE ENGINEERING DEPT. v CTha O are. rg W CHANGE LETTER
: ] (S
TTE TEST PROCEDURE: HVA-206-380,HVA-206-381 JY Eg'““ S L= A
HVA-208-448 ,HVA-208-266 [2A Moottt P
HVA-206-832 HVA-210-036] Oi|rs O] 6/21/77 AGE 2 OF 2

OPERATIONAL
TESTS:

SEAT LEAKAGE
(LOW PRESSURE

| PREPARATION

POR SHIPMENT

CORRECTIVE
ACTION
RECORD:

1. Operate valve at least 10 times at maximum operating pressure.
2. Operate valve from maximum operating pressure down to minimum

operating pressure.

Check seat leakage at 10 psi. Allowable leakage:
Resilient Seats - O

Metal Seats - 1.5 SCFH

Seal all pipe connections with plastic thread protectors and hank coil
leads around bonnet. Attach tag FV-206-825-1. ’

Maintain Test Log (Form 1109) on all large production runs.

(A) ERV-83338. - Updated - 10/25/77 - R.D.P.

Form V.E. 186 RS

ERV-82135 - Issued - 6/23/77 - R.D.P.

oAMOMAlic SHllch (O wcwrsen arpa s ' ' . : : .




Autoimalic Switch Co. P s R
VALVE ENGINEERING DEPT.

pew Dl y:onvt 01 1SsuED 8y

NO.
TP-NP8316

w Ola Q) are. gvs /) CHANGE LETTER

TITLE

TEST PROCEDURE:

.

tiiffn{léy/

sy O jar O
BULLETIN NP8316 aa (0 (1| DATE ISSUED
Olrs Q| 6/21/77 PAGE 1 OF 3

TEST MEDIUM:

GENERAL:

TEST
VOLTAGES AND
CURRENTS

COIL TEST

OPERATIONAL
TESTS

TEST PFIXTURE:

SEAT LEAKAGE:

EXTERNAL

These valves contain Ethylene Propylene Elastomers...Test on oil free,
filtered air only. :
1. Check valves general appearance and construction.

2. Check nameplate data for conformance to shop order specifications.
TH-48-4307.

1. All D.C. valves are to Le tested using the proper test current
listed under specified voltage on Data Sheet #26.

2. All A.C. valves are to be tested using the proper test voltage
listed on Test Procedure TP-1-003.

1. A.C. - Energize solenoid and check milliampere reading. Reading
should agree with the value given on Data Sheet #24.

2. D.C. - Energize solenoid and check voltage reading.
agree with value from Note 2 on Data Sheet. # 26.

3. Dielectric test - measure the current leakage at 1000 volts plus
twice the rated voltage in accordance with TP-1-002 (test method #2).
.Any evidence of damage, aPCLng, breakdown or current leakage in
excess of 0.5 milliampere is cause for rejection.

Reading should

1. Check all valves at least five (5) times dry at full line voltage
for proper solenoid operation and noise level as follows:

a. A metallic "click" of the core striking the plugnut should
be heard when the solenoid is energized. No "click" indicates
. a power failure or sticker. : '
b. Chattering, rattling, or A.C.
standards is reason for rejection.
TP-1-015)

hum in excess of laboratory
(Ref: Test Procedure

2. .Operate valve at least ten (10) times at maximum operating pressure.

3. Operate valve from maximum operating pressure down to minimum
operating pressure.

Check seat leakage with valve energized and de-energized at maximum and
minimum operating differential pressure. Seats must be bubbletight.
Any leakage is cause for rejection.

E Apply seamtest solution to all joints and fittings and pressurize valve

LEAKAGE: to 1-1/2 times maximum operating pressure. Check valve both energized -
and de-energized (do not operate valve above maximum operating pressure)
Any bubbling or foaming is cause for rejection.

PREPARATION Cap valve" pressure, cylinder, and exhaust ports with plastic coated I

FOR SHIPMENT: paper plugs and wrap coil leads together. Attach tag FV-206-825-1.

CORRECTIVE : : _ -

ACTION Maintain test log (Form 1109) on all production runs. _

RECORD: . .

_ ' FRV-62135 - Issued - 6/28/77 - R.D.P. = - I

Form V.E. 186 R5 ' '
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VALVE ENGINEERING DEPT, 2w Qs 0[m g, TPV —
TITLE av Olan O /‘ vd /
TEST PROCEDURE: BULLETIN NP8320 aa OJ] T JDATE ISSUED Apace o of
: Cites 0Of 6/21/77 1 2

TEST MEDIUM:
GENERAL:

TEST FIXTURES

These valves contain Ethylene Propylene Elastomers...Test on oil free,
filtered air only.

1. Check general construction and appearance of valve.
2. Check nameplate data for ccnformance to shop order specifications.

Functional and Seat Leakage Tests:

TEST VOLTAGE
AND CURRENT:

COIL TESTS:

EXTERNAL
LEAKAGE:

NOTE:

SEAT LEAKAGE
(HIGH
PRESSURE):

7l

Adapter TF-332-7301 w/attachment GT-332-6900-4
‘Adapter TP-332-7301 ' w/attachment GT-332-6900-3

'1/8 NPT:
1/4 NPT:

External Leakage Tests:

1/8 NPT:
1/4 NPT:

AT-8320-A-1
AT-8320-B-1

1. All D.C. valves are to be tested using the test current listed under
the specified voltage on Data Sheet No. 26.

2. All A.C. valves are to be tested using the test voltage listed on
Test Procedure TP-1-003.

1. A.C.- Energize solencid and check milliampere reading.
agree with that shown on Data Sheet No. 2Uu.

2. D.C.- Energize solenoid and check voltage reading. Value should
agree with that indicated per Note 2-on Data Sheet No. 26.

3. . Dielectric test - measure the current leakage at 1,000 volts plus
twice the rated voltage in accordance with TP-1-002 (test method #2).
Any evidence of damage, arcing, breakdown or current leakage in
excess of 0.5 milliampere is cause for rejection.

Value should

All valves are to have external 1eakagé tests performed in Valve
Assembly with Solenoid Base Sub- Assembly attached to body but before
coil, housing, etc. are assembled.

a. Brush seamtest solution around all joints.
b. Pressurize valve to 500 psig. Any bubbling or foaming is
reason for rejection. (Ref. TP-1-009)

To avoid seat leakage or noise caused by the possible presence of dirt
or loose chips, blow air at maximum operating pressure thru the valve
before proceedlng with tests below. ' :

With cylinder port closed off, check valve for seat leakage at maximum
operating pressure. Valves must be bubbletight.

a. Normally Closed Construction: Apply pressure at Port #éc check

~ . leakage at Port #3, energized and de-energized.
b. Normally Open Construction: - Apply. pressure at Port ?3, cthk

leakage at Port #2, Lnorglaed and de- energized.

Form V.E. 186 K5
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VALVE ENGINEEPI]NG DEPT. i C] A D APP'/W/ CHANGE LETTER
TITLE av iar O AT
an O ]| DATE 1SSUED ’
TEST PROCEDURE: BULLETIN NP8320 Gl Ol 6/21/77 PAGE 9 OF

NOISE TEST:

OPERATIONAL
TESTS;

SEAT LEAKAGE
(1,0W PRESSURE)

PREPARATION
FOR SHIPMENT:

CORRECTIVE
ACTION
RECORD:

NOTES:

During the operational tests, check valve for noise. Any chattering or
rattling in excess of normal A.C. hum is reason for rejection. Valve
should be tested at test voltage first, but voltage may be increased to
full line voltage if necessary to pass the NOISE TEST ONLY.

(Ref. TP-1-015)

1. Operate valve at least 10 times at maximum operating pressure.
2. Operate valve from maximum operating pressure down to minimum
operating pressure.

Universal constructions are to be tested for both normally
open and normally closed operation.

With cylinder port closed off, check seat leakage at 1/4 psi. Valves

must be bubbletight. _
a. & b. Same as High Pressure.

Seal all pipe connections with plastic coated paper plugs or plastic
thread protectors and hank coil leads or wrap leads around bonnet.
Attach tag FV-206-825-1.

Maintain test log (Form 1109) on all production runs.

ERV-82135 - Issued - 6/28/77 - R.D.P.
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B Y QT — new O 1:ont{d |ssum»nv NO. "
Automulic Switch Co. i Rt TP-1P8321
YALVE E_NGINEER‘NG DEPT. v Oka O] app. /M//é/ CHANGE LETTER
TITLE ‘ E _ av: Ojar O /6
TEST PROCEDURE: : O] _ OJDATEISSUED
E BUL.LETIN NP8321 AA Sl g 6/21/77 PAGE 1. (_');:2

TEST MEDIUM:

GENERAL:

TEST
FIXTURES:

TEST
VOLTAGES AND
CURRENTS:

COIL TEST:

OPERATIONAL
TESTS:

SEAT LEAKAGE 1

EXTERNAL
LEAKAGE:

PREPARATION
FOR SHIEMENT{

500 psig.

These valves contain Ethylene Propylene elastomers...Test on oil free,
filtered air only.

1. Check valves general appearance and construction.

2. Check nameplate data for conformance to shop order specifications.

AT 92-623-A1 (Normally Closed)
AT 8321-Bl1 (Normally open)

1. All D.C. valves are to be tested u31ng the test current listed

~ on Data Sheet #26.

2. All A.C. valves are to be tested using the test voltage listed
on Test Procedure TP-1-003.

1. A.C. - Energize solenoid and check milliampere reading. Reading
should agree with the value given on Data Sheet #2u.
2. D.C. - Energize solenoid and check voltage reading. Reading

should agree with value per Note 2 on Data Sheet #26.

3. Dielectric test - measure the current leakage at 1000 volts plus
twice the rated voltage in accordance with TP-1-002 (test method #2).
Any evidence of damage, arcing, breakdown or current leakage in .
excess of 0.5 milliampere is cause for rejection.

1. Check all valves at least five (5) times dry at full line voltage
- for proper solenoid operation and noise level as follows:

a. A metallic "click" of the core striking the plugnut should be
" heard when the solenoid is energized. No "click" indicates a
power failure or sticker.

b. Chattering, rattling or A.C. hum in excess of laboratory
standards is reason for re]ectlon. (Ref: Test Procedure
TP-1-015)

2. Operate valve at least ten (10) times at maximum operating pressure.

3. Operate valve from maximum opera+1ng pressure down to mlnlmum
operating pressure.

Check seat leakage with valve energized and de-energized at maximum
and minimum operating pressure. Allowable leakage: 90 cc/min.

Apply seamtest to all joints and fittings and pressurize valve to
Check valve both energized and de-energized (do not operate
valve above maximum operating pressure). Any bubbling or foaming is

cause for rejection.(Ref.: TP-1-009)

Cap valve pressure, cylinder, " and exhaust ports with plastic coated
paper plugs or plastic thread protectors, and wrap coil leads toge*hcr
Attach tag FV-206-825-1.

Form V. E. 186 RS
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VALVE ENGINEERING DEPT. v Cllen O] AF W CHANGE LETTER
TITLE : ) A v Olan O /
' : .0 | DATE ISSUED.
TEST PROCEDURE: BULLETIN NP8321 AA g - g 6721777 PAGE 2 OF 2

CORRECTIVE
ACTION
RECORD:

ERV-82135 - Issued - 6/28/77 = R.D.P,

Maintain test log Form (1109) on all'produéfion rUnS .

Form V.E, 186 RS

cAMomatie SKich (0 mcaccr asw toome '




- e e e Ew R NN SR R AN e B MR W SR

P o Canitteh bew O fon O ISTUED BY NO.
Automalic Switch Co. _ O . Powell TP-NP3323

TITLE
TEST PROCEDURE:

sy
VALVE ENGINEERING DEPT. =1 =1 P M PP —
| - ‘ A
BULLETIN NP8323 " SAR g e L
(REDUNDANT SOLENOID) 1 6/21/77 PAGE ] OF 2

TEST MEDIUM:

GENERAL:

TEST FIXTURE:

TEST VOLTAGE

AND CURRENT:

COIL TEST:

OPERATIONAL
TESTS:

SEAT LEAKAGE:

2. C

These valves contain Ethylene Propylene elastomers...Test on oil free,
filtered air only.. ’

1. Check the valve for general construction and appearance.
heck nameplate data for conformance to shop order specifications.

AT-8323-Al or piped direct to air line.

1.

2.

All D.C. solenoids are to be tested using the test current listed
under the specified voltage on Data Sheet No. 26.
All A.C. solenoids are to be tested using the test voltage listed
on Test Procedure TP-1-003. ~

A.C. - Energize each solenoid separately and check the milliampere
reading. Reading should agree with value per Data Sheet No. 24.
D.C. - Energize each solenoid separately and check the voltage
reading. Reading should agree with value from Note 2 on Data
Sheet No. 26. )

Dielectric test - measure the current leakage at 1000 volts plus
twice. the rated voltage in accordance with TP-1-002 (test method #2).-
Any evidence of damage, arcing, breakdown or current leakage in
excess of 0.5 milliampere is cause for rejection.

Operate each solenoid at least five times dry at full line voltage
and check for proper solenoid operation and noise level as follows

(a) A metallic "click" of the core striking the plugnut should
be heard when the solenocid is energized. No "click"
indicates a power failure or sticker.

(b) Any chattering, rattling, or A.C. humming in excess of
Laboratory Standards, is reason for rejection. _ (Ref.:
TP-1-005)

For normally closed catalog items apply pressure at "2" and for
normally open catalog items apply pressure at #3.

(a) Operate valve at least ten times at maximum operating pressure
using Solenoid #A; repeat using Solenoid #B.

(b) Operate valve from maximum to minimum operating pressure using
Solenoid #A; repeat using Soleroid #B. : .

With cylinder port (1) closed check for leakage at 1l/4 psi and at
maximum operating pressure differential as below:

(a)

(b)

For normally closed construction apply pressure at "2" and check
for leakage at "3'" de-cnergized, with Solenoid "A" only energized,

and with Solenoid "B" only cecnergized. Valves must be bubbletight.

For normally open construction apply pressure at "3" and check
for leakage at "2'" de-cnergized, with Solanoid "A" only cuneryized,
and with Selenoid "B" only encergized. Valves must be bubbletight.

Form V.E, 186 RS
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Autonialic Switch Co. — T O] f. tousll TP-NPA323
VALVE ENGINEERING DEPT. -w Oka O] ave. }0 / CHANGE LETTER
TITLE v Oan O r{,} mv&/ A
TEST PROCEDURE: BULLETIN NP8323 O] GloAT 550t
(REDUNDANT SOLENOID) Olrs O 6/21/77 PAGE 2 OF2 i

EXTERNAL
LEAKAGE:

PREPARATION

FOR SHIPMENT:| Cap ™1, "aor,

thread connectors and hank coil leads.

With solenoid energized or de-energized as required, pressurize interior
of valve to 500 psig, apply seam test to all joints and fittings.

bubbling or foaming is cause for rejection. (Ref. TP-1-009)

and "3" ports of valve with plastic coated plugs or plastic
Attach tag FV-206-825-1.

FLOW DIAGRAMS CATA. NOS.
NORMALLY CLOSED
SOL. A & B EITHER OR BOTH GP EP
DE-ENERGIZED SOLS. ENERGIZED '
SOL. A SOL. A 8323;? 8323;8
23 ou
35 36
2 37 38
1 39 40
3
SOL. B SOL. B
' NORMALLY OPEN
EITHER OR BOTH [832327 832328
DE EVBRGIZED SOLS. ENERGIZED 29 301"
SOL. A SOL. A 3 32
u3 uy
2 w | ue
1
3
SOL. B SOL. B

CORRECTIVE
ACTION
RECORD:

ERV-82135

ERV-83712 - Revised - 12/5/77 - R.D.P.
- Issued - 6/28/77 - R.D.P.

Maintain test log (Form 1109) on all production runs.

Any

- e |

e A —————
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Attoniatic Switch Co. oG] k. Townl] TP-NPB3u
VALVE ENGINEERING DEPT. v Cla O App//nvM CHANGE LETTER -
TITLE T v Cllan 0O oA a
TEST PR oE an CI| O | DATE ISSUED
ST OCEDURE BULLETIN NP834y Tl gl 6/21/77 PAGE OF o

TEST MEDIUM:

GENERAL:

TEST FIXTURES

TEST VOLTAGE
AND CURRENT:

COIL TESTS:

EXTERNAL
LEAKAGE:

NOTE:

SEAT LEAKAGE
(HIGH
PRESSURE)

NOISE TEST:

OPERATIONAL
TESTS: .

These valves contain Ethylene Propylene Elastomers...Test on oil free,
filtered air only. ‘

1. Check general construction and appearance of valve.

2. Check nameplate data for conformance to shop order specifications.
TJ-546-8023

TJ-764-8948

TA-793-9149

1. All D.C. valves are to be tested using the test current listed
under the specified voltage on Data Sheet No. 26..
2. All A.C: valves are to be tested using the test voltage on Test

Procedure TP-1-003.

1. A.C. - Energize solenoid and check milliampere reading. Value
should agree with that shown on Data Sheet No. 24.

2. D.C. - Energize solenoid and check voltage reading. Value should

agree with that indicated per Note 2 on Data Sheet No. 26.

3. Dielectric test - measure the current leakage at 1000 volts plus
twice the rated voltage in accordance with TP-1-002 (test method #2).
Any evidence of ‘damage, arcing, breakdown or current leakage in

excess of 0.5 milliampere is cause for rejection. .

Apply seamtest solution to all joints and pressurize valve to 500 psigs
energized and de-energized (do not operate valve above maximum
operating pressure). Any bubbling or foaming is cause for rejection.
(Ref.: TP-1-009) . '

To avoid seat leakage or noise caused by the possible presence of dirt
or loose chips, blow air at 10% over maximum operating pressure rating
thru the valve before proceeding with tests below. ' .

Check valve for seat leakage at 10% over maximum operating pressure.

Allowable leakage:

Air: 6 SCFH
During the Operational Tests, check valve -for noise. Any chattering
or rattling in excess of normal A.C. hum is reason for rejection.
Valve should be tested at test voltage first, but voltage may be
increased to full line voltage if necessary to pass the NOISE TEST

ONLY. (Ref. TP-1-015) -

Single Solenoid Valves:

Operate valve at least ten (10) times at maximum operating
pressure and from maximum operating pressure down to
minimum operating pressure, alternately opening cylinder
connections after operating to make sure by leak check that
proper shifting has occurred.

Form V.E. 186 RS
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VALVE ENGINEERING DEPT.

new O ISSUED BY NO.
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TP-NP83yy

CHANGE LETTER

O
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SEAT LEAKAGE:
(LOW PRESSURE

PREPARATION
FOR SHIPMENT:

CORRECTIVE
ACTION
RECORD :

1.

2.

Check seat leakage at 20 psi.
"Allowable Leakage:

Test as for single solenoid valves, energizing and
de-energizing solenoids alternately.

Alternately energize and de-energize solenoids in normal
pressure range ending up with solenoid A (Sol #2) last
energized. Then increase inlet pressure at least 15 psi
or more. If lock-up bleed is not present, valve will leak
heavily out of exhaust. This is a defective rejectable
valve.

Solenoids must be energized at least 0.3 seconds on air
service.

Air: 6 SCFH

Seal all pipe connection with plastic coated paper plugs or plastic

thread protectors and hank coil leads.

Attach tag FV-206-825-1.

Maintain test log (Form 1109) on all production runs.

S —

Fofm V.E. 186 RS
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TITLE /
. aa O DATE ISSUED
TEST PROCEDURE - BULLETIN NP83uy 5T 6/21/77 PAGE , OF ,
OPERATIONAL Il
TESTS: Dual Solenoid Valves:
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APPENDIX C

INSTRUMENTS USED FOR BASELINE/FUNCTIONAL TESTS

Isomedix;Inc.

. Chicago, Illinois -
Columbus, Mississippl

oAulomatic SRitch (o mcetnavn. a1 tye tenad

25 Eastmans Road, Parsippany, New Jersey 07054_‘ (201) 887-4700

7328 Nagle Ave., Morton Grove, llllnols 60053 (312) 086-1160
Post Otfice Box 2044, Industrial Park South, Columbus, Mississippi 39701 (601) 327-8015



'APPENDIX C

Hypot Tester
IE .. Il N I B =N BN AN B BN BE B . I I N

FIRST LAST
CALIBRATION CALIBRATION CALIBRATIO?!
NAME MANUFACTURER SERIAL NO. RANGE DATE DONE EVERY DUE DATE
Pressure Gauge Helicoid VLPG 600-23 0-600 psi 5/21/717 4 months 2/1/78
Pressure Gauge Helicoid VLPG 600~-14 0-600 psi 5/18/77 4 months 2/1/78
Pressure Gauge Helicoid VLPG 300-13 0-300 psi 5/19/717 4 months 2/1/78
Pressure Gauge Helicoid VLPG 300-36 0-300 psi 5/19/77 4 months 2/1/78
Pressure Gauge Dwyér Mfg. Co. VLDP 15-4 0-15" H20 5/25/77 4 months 5/26/178
Pressure Gauge  Helicoid VLPG 30-28 0-30 psi 5/23/717 4 months 2/1/178
Pressure Gaugé Helicoid VLPG 300-48 0-300 psi 5/19/77 4 months 2/1/78
 Pressure Gauge Helicoid VLPG 60-5 0-60 psi 5/4/77 4 months 2/1/78
Pressure Gauge Helicoid - - VLPG 60-13 0-60 psi 5/4/717 4 months 2/1/78
Pressure Gauge Helicoid VLPG 200-15 0-200 psi 5/24/77 4 months 2/1/78
Pressure Gauge Helicoid ‘VLPG 200-11 0~200 psi 5/23/77 4 months 2/1/78
Pressure Gauge Helicoid VLPG 60-4 0-60 psi 5/19/77 4 months 2/1/78
Pressure Gauge Helicoid VLPG 60-19 0-60 psi 5/19/77 4 months 2/1/78
Pressure Gauge Helicoid VLPG 100-17 0-100 psi 5/23/717 4 months 2/22/78
Differential Pitney Bowes VLDP 15-1 0-15" Hy0 6/7/717 4 months 5/26/78
Differential Helicoid VLPG 30-20 0-30 psi 5/23/77 4 months 2/1/78
Flow Meter Fischer & Porter VLFCC 200-7 0-200 cé/min 10/19/76 1l year 10/21/78
Flow Meter Dwyer Mfg. Co. VLFP 10-7 0-1- SCFH 10/28/76 1 year 10/28/78
Flow Meter Dwyer Mfg. Co. VLF 200-2 20-200 SCFH 10/19/76 1 year 10/20/78
Flow Meter Dwyer Mfg. Co. VLF 50-1 0-50 SCFH 10/27/76 1l year 10/2/78 
Flow Meter Dwyer Mfg. Co. VLF 200-7 20-200 SCFH 10/20/76 1 year 10/20/78
Megohmmeter Freed Transformer VLMO 20-1 0-1000 volts. 12/16/76 6 months 6/17/78
: 0-INF. ohms
Ammeter Weston’ VLADC 5-2 0-5 amps 2/7/77 4 months 2/15/78
Voltmeter Weston VLVAC 300-26 0-300 VAC 5/15/717 4 months 2/16/78
Voltmeter Weston VLVAC 300-32 0-300 volts 5/10/77 4 months 2/15/78
'Associated Research VLH 4000-1 0-4000 volts 3/14/77 4 months 2/16/78



EEN GOSN BON DG BN GNE NN GBS AN DEN NN BBN BN BN A B BN BN B

APPENDIX D

RADIATION CERTIFICATE

Isomeadix, Inc.

Chicago, lllinois

Columbus, Mlsslssmp,
oﬁu‘nmutlc Sadtch € O.uﬂuwm A Spu baarved

25 Eastmans Road, Parsippany, New Jersey 07054 (201) 887-4700

7828 Naqle Ave., Morton Grove, [linois 60053 (312) 966-1180 :
Post Office Box 2044, Industrial Park South, Columbus, Mississippl 39701 {601) 327-6015



This will summarize parameters pertinent to the irradiation

- by previous measurements on an oil solutlon in the same rela--

March 27, 1978

TO: | Tejinder S. Sachdeva
Manager, Component Testlng

FROM: George R. Dietz,
Manager, Radiation Services

SUBJECT: Radiation Exposure of ASCO Valves

s

of nine valves for the Automatic Switch Company.

Radiation exposure was conducted in two sequences. In the -
first, the valves were placed in a cobalt-60 gamma field at .
an average dose rate of 0.51 Mrad per hour for 99 hours,
yielding a total dose of 50.5 Mrad. This step was completed
on September 15, 1977. ,

The valves were again placed into the radiation chamber on
October 27, 1977, and exposed for an additional 188.5 nours
at an average dose rate of 0.8 Mrad per hour, yielding an
additional dose of 150.8 Mrad. Hence the total dose from
both exposures was 201.3 Mrad.

During both exposures;, - ‘the units were rotated at the: respectlve
mid-exposure points, in order to obtain the most even dose
distribution.

Dosimetry was performed using an Atomic Energy of Canada Limited
(AECL) Red Perspex system with Type BC-2 readout. Calibration
of the Perspex is made by AECL using Ceric dosimetry traceable
to the U. S. National Bureau of Standards. Isomedix regularly
cross—-calibrates its AECL system with an in-house Harwell
Perspex system, and makes semiannual calibrations directly with
NBS, using the NBS Radiochromic Dye system. 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°F, as indicated

tive position.

VS

GRD:of = L George R‘ Dietz X/
ISOMEDIX INC. _
CORPORA[{.? OFFICES « 80 SOUTH JEFFERSON RQAD, WHIPPANY, NEW JERSEY 07651 ¢ (201) 837-4700

cﬁummnli_(_; 5““(‘}\ (0, wcuxxvit. 1a3grs towemat !
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APPENDIX E

'"DAYTON T. BROWN' TEST REPORT

Isomedix, Inc.

Chicago, 1llinois
. " Columbus, Mississippi
cAutomatic SWItch Covveusnvn as wan sweed

e 25 Eastmans Road, Parsippany, New Jersey 07054 (201) 887-4700 -:

® 7828 Nagle Avo., Morton Grove, Iltincis 60053 (312) 966-1160

®  Post Oftice Box 2044, Industrial Park South, Columbus, Mississippi 38701 (601) 527-8015
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ENGINEERING AND TEST DlVISlON

CHURCH STREET, BOHEMIA, LONG ISLAND,
NEW YORK 11716 / (516) 589-6300

TEST REPORT / PROCEDURE No. ... DTBO4R77-1651 Revision A

DAYTON T. BROWN, INC. JOB No. ....401797-00=000. .......ccoue..

N | | cusTOMER: ISOMEDIX, INC.
25 EASTMANS ROAD
PARSIPPANY, NEW JERSEY 07054

SUBJECT: - SEISMIC TEST PROGRAM PERFORMED ON
NINE SOLENOID VALVES

ATTENTION: MR. N. BURSTEIN

THIS REPORT CONTAINS: FIVE PAGES AND TWO ENCLOSURES

PREPARED BY ¢ _ % '
y - L2 / ;
TEST ENGINEER W. W. SCHAAF /C ')lj( ./g/ f
L LT g

AR /,/"
P W
TAFE ENGINEER R. J. ROTHAUG 7 .
STAF, | THAUG — )0 %/2%@
7 ~

DATE 17 NOVEMBER 1977

THE DATA CONTAINED IN THIS REPORT WAS OBTAINED BY TESTING
IN COMPLIANCE WITH THE APPLICABLE TEST SPECIFICATION AS NOTED

oAutunnittic SWilch (L ecuiumn 1219 tmom
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1.0 ABSTRACT

This test report details the results of a seismic test program conducted on nine

 solenoid valves under reference (a) to the requirements of reference (c).

Results of the test are detailed in the following text.
The test items were operated during portions of testing.

The test items' operation was the sole responsibility of Isomedix Inc. personnel,
and all operational data was retained by same.

Test data pertinent to this test program will remain on file at Dayton T. Brown,
Inc. for 90 days.

1651 Pg 2
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2.0 REFERENCES

| o : N DAYTO
\
\
|

(a) Customer Purchase Order Number 2019
o (b) Dayton T. Brown, Inc. Job Number 401797-00-000:

Rk (c) Test Specification and ASCO Qualification Specification,.
| dated January 1977, Revision, September 19, 1977 '

ot ey

pormrmponaty
! '

.

- 1651 Pg 3
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3.0 ADMINISTRATIVE INFORMATION

Customer: Isomedix Inc.

Test Item_Descriptibn: Solenoid Valvesv

Quantity Received: _Niﬁe

Serial Numbers: ASCO S/N ‘ Dayton T. Brown, Inc. Assigned S/N

HV-206-381-6F
NP-8344-A-T1E
XFT-831654-V

. HV-206-380-3RF
NP-8320-A-184E
'NP-831665-E
HVA-202~300-2RF
NP-8321-A=5E
NP-8323-A~39E

VONAONWN

Date Received: 30 Seﬁtember 1977

‘Date Shipped:_ 7 October 1977

S

" . Customer Representatives Present During Portions of Test: : -
Name v . Affiliation -
Mr. D. Gibbons Isomedix Inc.
- Mre N. Burstein -~ Isomedix Inc.
Mr. Conca : Isomedix Inc.
Mr, Plaut ' Automatic Switch Company
- Mr, G, Fleishman Automatic Switch Company
Mr. R. D. Powell Automatic Switch Company
Mr., T. R. Hays ' - Automatic Switch Company .
1651 Pg 4.
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4.0 TEST PROGRAM OUTLINE

' : Test Item
Test ) Description .
Seismic ) Solenoid Valves
1651 Pg 5
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2

A

A

YTON T. BROYWN

+

Results

See Enclosure 1



DAYTON T. BROWMN

-

Enclosure 1

Seismic Test and Results
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DAYTON TBROWNM x

TEST REQUIREMENT

The -seismic test shall be conddcted in aécorddﬁce with reference (c).

TEST PROCEDURE,4

The nine solenoid valves were subjected to the following procedure in each of the
three orthogonal test ‘axes.

'fStep 1:

Step 2'

Step 3:

‘Step 4:

Step 5:

Step 6:

Stép»7: 

oAlematic SWHch GOl aa tovs Smwe T

A pretest visual inspection of the test items was performed.

The test items were mounted on- the test fixture and set dp_to be energized

during testing. A triaxial coatrol accelerometer was mounted on the test -

fixture and response accelerometers were mounted on the test items.

The test items; energized, were subjected to a sinusoidal“vibrétion sur--
vey from 3 to 100 Hz at a sweep rate of 1.0 octave per minute., The .
applied ‘vibration level was + 0.2 g.

- The accelerometers' output signals were plotted on graphs of acceleration

versus frequency.’
Step 3 was repeg;ed with the test items de-energized.

The test items; énergiZed, were subjected to a sinuscidal.wvibration
dwell ‘test. The frequency was determined by the representativess: » 90~ -

Hz = Z axis, 95 Hz - Y -axis, 100 Hz - X axis. The applied level was -

+ 0.75 g. Dwell testing was performed for 333,333. cycles in each of -
the three axes.” The test items were energized for all testing. Every-
15 minutes, the items were de-energized for approx1mately 15 seconds.

The test items, energized, were subjected to the-OBE seismic test, One
cycle from 1 to 33 tec 1 Hz was performed in 10 minutes. "The applied vibra-

tion levels are .given below:

Table I
‘.Frque@éy (Hz ' Applied Level /
1.0 to 1.2 : ’ 6.0 inches d.a.
1.2 to 8.0 . 24 inches per sec.
8.0 to 33 - . - .. - A3.0¢'s.

Step 6 was'repeatedlwith'the test items de-energized.
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TEST PROCEDURE = (Continued)

Step 8: The'test items were subjected to a combined SSE and fragility test.’
Each of the following frequencies were maintained for 15 seconds:
1.0, 1.25, 1.6, 2.0, 2.5, 3.2, 4.0, 5.0, 6.3, 8.0, 10.0, 12.5, 16.0, °
20.0, 25.0, 32.0, and 33.0 Hz. The applied vibration levels are given -

below:
Table IT - S/N's 1 - 9, Axes Z & X and S/N 6, Axis Y.
- Frequency (Hz) ' o - Applied TInput Level
1.0 N " 6.0 1n"o ‘d.ao‘
1.25 . 5-5 in. .doao
1.6 4.3 in., d.a.
2.0 © 5.0 in. d.a.
2.5 ~ 4,5 in. d.a.’
3.2 4.4 in. d.a.’
4.0 3.7 in. d.a.
5.0 2.8 in. d.a.
- 643 2.2 in. d.a,
8.0 1.8 in. doaa
10.0 - 33.0 - +7.0 g's
- Table III = §/N's 1 =5, 7, 8, 9, Axis Y
Frequency (Hz) =~ - Applied TInput Level” -
1.0 - 6.0 in. d.a. -
1.25 4.5 in, d.a.
1.6 3.6 in, d.a.
2.0 2.7 {n. d.a.
2.5 2.4 in, d.a.
3.2 1.9 in. d.a.
4.0 1.6 in., d.a.
5.0 1.5 in. d.a.
6.3 1.6 in. d.a.
8.0 1.0 in. d.a. .
-10.0 . 0.75 in. d.a.
12,5 - 33.0 '+ 4.2 g's S

The test was performed with the valves energized 'and de-energized and
with high and low pressure. The leakage rate was monitored by Automatic
Switch Company during ;estidg; R e T R
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TEST PROCEDURE =’ (Continued)

Step 9: A post-test visual inspection of the test items/was performed.

TEST PESULTS.

A pretest visual inspection of the test items revéaled no anomalies.

All testing was performed in accordance with the referenced’ speciflcation.
‘to’ the vibration test summary for tabulated results. - :

A post-test visual inspection of the test icems revealed no anomalles
due to testing.
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. VIBRATION TEST SUMMARY

) . : Dwell Test Data .
Units Ener, Test Duration Freq. Input Test Response (* g's) Page No. of .
Seq. DTBS/N  Axig De~en, Condition (min.) (Hz) (+ g's) Point Start Middle End Graph (Enc-1) Rem. °

1-9 2 En. Survey 5.0 : : : 7 =17 Note 1
2 1-9  Z  De-en. Survey 5.0 : - 18 =26, Note 1
3 1-9 Z En. . Dwell © 6l.5 - 90 - 0.75 1 0.68 - 0.66 0.64 - T '
‘ 2 1.1 1.1 1.1
3. 0.80" 0.79 0.76
4 0.90 © 1.0 . 1.0
5 1.1 0.85 0.80
6-- 0.81 0.80  0.78
- 7 0.60 0.68 ° 0.66
o 8 0,700  0.82 . 0.80
o 9 . 1.0 0.95 0.90 _
m 4 l1-9 Y En. Survey 5.0 ' . ‘ , h : 27 = 37
a S5 l1-9 Y De-en.  Survey 5.0 : _ : ' 38 - 46
— 6 1I-9 Y En. - Dwell 58.5 95 0.75 1 0.78 0.78 - 0.76
. - g | 2 0.75- 0.75 - 0.74
& 3 1.30 1.30 1.32
= 4 - 0.61 0.60 0.60
5 0.77 0.75 0.75
. 6 . 0.81 0.80  0.78
-7 0.50 0.50 0.50
8 1.25 1.25 1.25
. 9  0.63 0.63  0.62 _ . |
7 1-9 X De-en.  Survey - 5.0 g - 47 - 55 Notes 2
8 l1=-9 X En. Survey 5.0 . - & 56 <« 65 &3
9 1-9 X En, Dwell 55.0 100 0.75 1 3.2 3.2 . 3.2
2 1.3 1.4 1.3
3 0.9 0.9 0.9
- 4 . 1.4 1.3 1.3
5 3.1 3.1 3.1
6 1.0 1.0 1.0
? 7 4.1 4,1 "~ 4,0
8 4.3 4.2 4,2
9 2,8 2,8 - 2,8

'ﬁote 1 - Data was lost at TP #5 during the survey. '
Note 2 = Crosstalk was not recorded at control point for the second horizontal axis,
' Yote 3 -~ Data was lost at TP #1 during the survey,

. ——
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VIBRATION TEST SUMMARY

Dwell Test Data’

Page No. of

Units Ener, Duration Freq. Input - Test Responge (x ¢'s)
Seq. DTBS/N Axis De-en. Condition (min.,) (Hz) (+ g's) Point Start Middle End Craph (Enc 1) Rem.
10 1-9 Y En, OBE 10.0 66
11 l1-9 Y De-en. OBE 10.0
12 1-9 yA De-en. OBE ~10.0 67-
13 l1-9 YA En. OBE ~10.0 68
14 l1-9 X De-en. OBE © 10.0 68 -
15 l-9 X En. OBE 10.0. 68
16 5 X En,/De-en. SSE = - 26.0
. Hi Pres,
17 6 X En./De-en. SSE = 13.0
’ Lo Pres.,
18 6 Y En./De-en, SSE - 12,0
‘ ~ Hi Pres,.
19 6 Y En./De-en. SSE - 45,0
Lo Pres.
20 6 z En./De-en. SSE - Hi  20.0
. , & Lo Pres, '
21 2, 3 yA En,/De-en, SSE - H{ 35.0
N & Lo Pres.
.22 2, 3 Y En./De-en. SSE - Hi 15.0
S : ' & Lo Pres. :
23 2, 3 X . En./De~en. SSE - Hi1  25.0
S ' & Lo Pres, .
24 1, 7,8 2 En./De-en. SSE - 5.0
' Lo Pres. ‘
25 1, 7,8 2  En./De-en. SSE - 3.0
Hi Pres.
26 1, 7, X En./De-en. SSE - 6.0
lo Pres.
27 1, 7, X En./De-en. SSE - 4,0
‘H1 Pres.
28 ° 1, 7, Y En./De~-en., SSE =~ 8.0 Note 1
: Hi Pres, |
29 2, 7, Y En./De-en, SSE -~ 5.0 . Note 2
! ~ Lo Pres, -

oAmamauc Smrch Cﬂ.muml [T ——y
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VIBRATION TEST SUMMARY

o . . . Dwell Test Data : :
o Units "Ener. Test. Duration Freq. Input Test Response (* g's) Page No. of
. Seq. . DIB S/N Axis De-en, Condition (min,) (Hz) (x g's) Point Start Middle End Graph (Enc 1) Rem.

30 4, 5, 9 Z En./De-en. SSE - 3.0
RS . IR ’ Lo Pres.

31 4, 5, 9 Y En./De-en. SSE - 4,0
s - Lo Pres. ‘
.32 4,5,9 Y En./De-en. SSE - " 3.0
o S Hi Pres,

33 4, 5,9 Z En./De-en. SSE - 3.0

S R - - * . Hi Pres. ‘

3 . 4,5,9 X  En./De-en. SSE - 2.0

- ' Hi Pres. - -

35 4, 5,9 X En./De-en, SSE - 2.0
' - " Lo Pres. -

oh

Note 1: _Leakage occurred from Dayton T. Brown,, Inc. #7 at 6.3, 12.5, 16.0, 20.0, and 25.0 Hz.

9.8d T oul TC9T

Note 2: Leakage occurred from Dayton T. Brown, Inc. #7 at 10.8 and 6.3 Hz,

»

" oAUIOHTAE Swiich CO.ucausmmn. st b, -



-y

Relative db (20 db/decade)

Graph Number:.. .. \WU

—60
) :50

C

YRLVES .
DR |- 9

567881
o 22

Non-opérational O
iltered

oz
ERERLITED
s
3

Vibration Axis:
Test Condition
[J Unfiltered

5 6 7891

A S

NP0
ecr 77

4

Unit: Operational [3/

Serial Number(s)

_Job Number: ........
Date: .......... ...

“Test Item: ........

2000
g peak

mv peak

oct/minute

1000-

N

~N

S 6 7891

1

¢

/OO,’Q
P

i

4

Y

X
W

,5’ Testing Laberarories

oy

N
y:
DavronNn T! BROWwWN v

100

Pickup Scnsitfvity:
Sweep Speed: ............

10
79

B r ol ...

Plotted by: ..

Pickup Location: ...............

- Pickup Serial Number: ... ......092. .0 L s

oAntomatle Swlich Couscuirman 13.pe semms

1651 Enc 1 Pg 7

0
@wc Form D-24

[

m

ive [ Tape Ti
ﬂ“/ S mm mm mm

B

w Scn%mus-




,

— ..

CSRES T
DT
Unit: Operational [Z/

.

- K_!’fll - i!ll -

s

4
L

“Test Item:

L

Plotted by:
Checked by: .&7

§

Relative db (20 db/decade) - - : Graph Number:...... N®

—60
50

T T i gl L BSE A — g T R

1

o
<
|
i

/2Dy

5 6 727 B91

to
to

4

Non-operational [

[j/Fillcred
3

(
Bw (.72 .

TR 29

/) o 77

Date: v v T

Vibration Axis:

R <o
Test Condiion . EXELY, /Z'QQ

5 6 7881

Ty

q

Job Number: ......

. Serial Number(s)

2000

RRER

mv peak
. g peak

oct/minute

|

}

T
1000

S 6 7891

4

Testring Laboratories

Davron 7' BROWIN e
3

Pickup Sensitivity:
Sweep Speed: .............

7D A
(% w7020 L

Pickup Serial Number
Pickup Location

(8| yeod) vonEIs[2IOY
| BonEIRRY .

~fRON~NO N T © ~

)
1651 Enc 1 Pg 8 . mv Form D-24

cAutomatlc Switch Couwesixavi as e bosnee

Time:

ive

Pickup Sensing Axis



"

\_J

“Test Item

DR# 179
Operational [‘_Fy/
Ha

“Serial Number(s):

Davron T BroOoWN ive

—60

Relative db (20 db/decade) : o : Graph Number:...... i A‘.

Non-operational [
4 5 67891
to . L2..) —50

D/Fillered
3

Bw (.. ~...

ENMERLIZED

Test Condition ...

Vibration Axis

O Unfiltered
s

F

A

F2 /2 He

Bw (. A2

5 6 727891

a4

Date: ... .. e

Job Number

Unit

mv peak
. g peak

. oct/minute

Testing Ladoratories '

°

Pickup Sensitivity
Sweep Speed

Plotted by
Checked by

Juad) woneis)aa
§ LA B |

Pickup Serial Number
Pickup Location

}

© eAutomatic SWItch Couuzuanvin. suagn tmmes.

T
-~ Y N

.Hmmw Enc 1 Pg 9

L 4 @™ [\]

Lab Form D-24.

LA —
;] 0CT 77

1208

Time

>

Live (¥ Tape
e e

- ‘,-

18

Pickup Sensing Ax

i




e

- e N e

RN

~.

’

“Test Item: ...

Plotted by

DR

Operational [;\/

Serial Number(s): ..

Davron T BROWN ive

—60

Relative db (20 db/decade)

S 6 7891

Non-operational [
4

=

Vibration AXis: ... T,

S 6 789t

EEALIZED
orF
Bw ( 3

Lo L4 2.) 50

iltered

Test Condition
] Unfiltered
5' Ha

Fl.. . 2.

4

Unit:
3

S 6 7891

4

!L@ Testing Laboratories

5 6 7891

4

S 6 7891

4

Checked by

SN

- (3] 854 won

BI0[222Y ¢ -
eV

oAutomatic Switcl

Bl TN T

1651 Enc 1 Pg 10

20, MCULIAVHL A8 Ruru Romend.

m

N

E'?I"~__>1

1000

100

| Job .Numqu: 149}797 »

2000
mv_peak
g peak .

o

oct/minute

Pickup Sensitivity: .....

Pickup Serial Number: ... ..
Pickup Locz_\iion:"........'........

b Form D-24

_Dage:
TIME: oo T e

Sweep Speed: oo LU ST

Q/T{pe»A

[J Live

Pickup Sensing Axis




_A v

“Test Item: ........

JIREN>F

Unit: Operational D/

Serial Number(s): ...

Dayron T BROWN v
3

Plotted by

—60

Refative db (20 db/decade)

ZED |-

5 6 7891

&

Non-operational [
Vibration AXis: ...

. He&

Test Condition

[ Unfltered

F1

¥2/>.

S 6 7891

()

Y2 LTDL oo
cr 77

/

4

Job Number: ......

g peak

mv peak

. oct/minute

5 5 7891

O o, O

4

Testing Laboratories

Pickup Sensitivity
Sweep Speed

.5 6 7891

a8

7P 3

5 67891

Checked by:

i

a4t .Toav_ LONEIZ|I3Y
| |- {3} Ayed)_vonessjaaoy,

Pickup Serial Number

oAutomatic Switch (0uveutznin, aean powms

(2] T ) o~

1651 Ene 1 Pg 11

E uw.uc Form D-24.

e

Pickup Location: ...............

Time:

e e i

,

]

)

%




L
-60

Relative db (20 ac\mnmﬁ_&

AR0) 50

10 /C’:> )

5 6 7891
to

iltered

Non-operational []

Bw‘(

ERLIEED....
i
3

Test Condition ...

0O Unfiltered
£Ha-

F1

TR G

Vibration Axis:

5 6 7891

Bw (/:>

F2 /S He

4

Unit; Operational Q/

Serial Number(s)

“Test Item: .......

. 2000

5 6 7891

Testing Laboratories
.

J

4

\\../
DAavrTon T BRrROWIN e
3

-
5 6 7891

4

5 6 7891

a4

s

N N NN BN BN .

Plotted by
Checked by

eoAltomatic Switch n?_:.::___ 23 0 Mmoot

1651 Enc 1 Pg 12, -

/o /-777_'

Job Number: w..... 0l s

Date:
Time:

mv peak
. g peak

oct/minute

:./" 0 .

Pickup Sensitivity:
Sweep Speed: ... T

[ Live

g

Pickup Serial Number
Pickup Location
Pickup Sensing Ax

b Form D-24

B’,ﬁge |




Relative db (20 db/decade) . ' Graph chg_,“._.....NA ..... .

-60
-50

——

. - C
. TR B 129

Serfal Number(s): ..M. 02

to
fo

5 6 7891
o A2
/oo

4

Non-operational [

Bw

Hz
Hea

Vibration Axis:

3
=
SR =S
“Test Condition .EAELIEED ..
D’ﬁlered
(3
Bw (. £

O Unfiltered
/
2
F2.22

S 6 78891

4

Time:

Job Number: .
Date: ... ... 0.0

3

Unit:  Operational Ef/

“Test Item: ...

2000
mv peak
g peak

S0
L.

Sweep Speed: ... T

oct/minute

1000-

5 6 7891

4

Testing Laboratories

G

)
.DAY’I'O;N T’BR OWN swe.
3

100

Pickup Sensitivity:

5 6 7891

4 v

5 6 7891

4

.
.

O

Rt T A0 N RN SRR AUV AU IO PO ot
(8] yuad) uonrey ¢

, St 1 i AL M TS P
™ ~ roo~ O 0w ™ ~

Pickup Location: ...............

\ i Pickual Scnsin"i Axis: g‘ e H i.i'v'e [‘f]/raii

Pickup Serial Number: ... ... . 7. . ¥ e

>
£ 2
s 3

o4
2 3
s &
a O

b Form D-24

1651 Enc 1 Pg 13

oAdlomatic SWileh Councuarvin axngps st



valve]l

“Test Item: ....... ..

v

¢

’

/7

oL I I I

ST

Operational [

:
3
0
&
q

&
3
.
]

Serial Number(s):

_Plotted by

eAutomalic Swilch Co.xcuinv, a1 aps tuews

Checked by:/‘,/

Non-operational [

Unit:

Testing Laboratories

5 6 7891

4

5 6 7891

4 4 4

S 6 7891

4

5 6 7891

5 6 78391

—60

Relative db (20 db/decade) -

D

EREL FE

Vibration Axis
Test Condition ......

. 2000

1000

E

T

QUEN

<l

R

100

10

(3

EEEA
e u:.

2d) on

|

1651 Enc 1 Pg 14: -

T T S

/1797
) ok 77

cDater ST S

Pickup Sensitivity:’

. Job Number

g peak

'/..:‘;p,

_Pickup Serial Nuinber

oct/minute

z

3
9
a
%]
[
Q
by
S
w

v

Lab Form D-24

J2esT

"~ Pickup Location

Time:

Q/ﬁpe

[J Live

=

Pickup Scnsing'Ax




A
H

C/ .

“Test Item: ......

—60
—50

Relative db' (20 db/decade)

........ A

S

5 6 7891
to 1.7

Non-operational [J
iltered

Bw (....77....

R
EULER) ...
. @f

3

1

Test Condition ...
[d Unfiltered

Vibration AXis: ...

F

S 6 7891

Bw (.77

to /0‘3)

F2./ S He

2o

L2

4

Time:

Job Number: ...........
Date: ...cccooees e,

Serial Number(s)

DT
Unit:  Operational [3/

2000
mv peak
g peak

oct/minute

1000

S 67891

a

Ao, DT
L

Davron 7' BROWN v

100

i 5" Testing Laboratories
2

Pickup Sensitivity
Sweep Speed:

S 6 78891

4

Cerdeesstavaciaanaans

A
==

5 67891

4

15

Plotted by
Checked by: ... .07 & e

uoneIo[aY
! I

S

1

Pickup Serial Number: ..... ...
Pickup Location: ...cocovvvvvveddo M,

oAulomatic Switch Coveummi avaen st

1651 Enc 1 Pg 15

” o

* Lab Form D-24

) []/I(ape

- [J Live
Il N

Pickup Sensing Ax

A

\ -




s B

L

varef

Serial Number(s): ‘DT\B:&\*;C[‘

Unit: Opcration_al {

’

-

.

OB B N N E o

]
S

Relative db (20 db/decade)

—60

o
ki

-} 50

S 6.7891
/o
1o ../22)

to

FE

Non-operational [J

(

A 17
rFiltered
3
/=~

2
£X
Bw
Bw

Vibration Axis:
Test Condition ...
[} Unrfiltered

5 6 7891

Date: .oooors oo LT
Time:

' Job N_umber:

“Test Item: ........ ...

2000
g peak

mv peak .

/.

. oct/minute

1000

=2

Testing Laborataries

[]’ﬁpe

Davyron T BROWIN i~ve

100

Pickup Sensitivity:
Sweep Speed: ...........

] Live

¢V
Vi

10

7

Checked by: %’)

4

Pickup Sensing Axis: ...

Pickup Serial Number: .......
Pickup Location: .......cccoovidik o,

Plotted by: ... ...

O] B pepsey

i
1

R ¥
< m N TG P 0 W < i o~

) 9
1651 Enc 1 Pg 16 _ Lab Form .v.ﬁ.

oAutomate Swilch Couvewt o argn tosd



C-

“Test Item: ...

Serial Number(s):

Unit: Operational D/

Davronwn T BROWIN v

Plogted by:

—-60

¥

Relative db (20.db/deccade)

o
~
]
T

T : ! | S B

6 7891
=2

Non-operational (J
5

1

Vibration Axis: ...~ ...

=
Test Condition .. A& . ...
: .D’F{lcred
( 3 to

[0 Unfiltered

F

5 6 7891

4

Date: ..o e

I
i
{
Job Number: ............

. 2000
g peak

mv peak

oct/minute

1000

5 6 7891

/Jo, O
le.2

4

gy’ Testing Laboratories

100

Pickup Sensitivity: ..........Z.. ..
Sweep Speed: ...oviiis el e

S 6 78491

4

10

Checked by: .....¢

SEE ] el sonmisisy
'

Lo

|

Pickup Serial Number: ... .........

oAutomatic Switcit (Qmsionin o n.pn s

~-aD® M~ WO N T ™ o~

1651 Enc 1 Pg 17

Lab Form U..Na

2CT 77

Pickup Location: .

Time:

%

XISS oo,

Pickup Sensin

;

e

\Z,IIII ]




—60

PIUEA ...

Test Condition DE"’

\‘— .

1l
Unit: Operational [3/

“Test Item:

5 6 7891

Q#FEI=29 o

-/‘--

Non-operational [

2

Y=/47%7

Haz
H

Vibration Axis:

[ Unfiltered
g
F2./2.

Fl... ..

5 6 7891

4

Job Number:

Date
Time:

Serial Number(s): U)

g peak -

2000
mv peak

oct/minute

1000-

=

.

S 67891

/OO

Pickup Sensitivity:

4

|
i
|
i
i
!

Zf Testing Laboraitories

m’T/ape

’

) .
Davyron 1 BroOwN ~ve

100

3
v
2
)
o,
Q
(24
2
7]

[ Live

-

S 6 789!

4

[P

- !

10

«/5C

-‘ -‘

A
Plotted by
Checked by

5 6 27891

1S

Pickup Location:

N

-1 (3] yead) vonespdy t-
LB Agad) vonuiapRy o
~N

Pickup Sensing Ax

. Pickqp Serial Number:

~-Qoo N QO 09 m

1651 Enc 1 Pg 18 b moAqE D-24

eAntomatic Switch Commvmin ainon e ~
Y



e

“Test Item: ... . Y..2."

Plotted by: ..

Serial Number(s): bT&ﬁl”?q

Unit: Operational @/

Davyron 1 BRrROWN ive
3

—60

Relative db (20 db/decade)

Graph Number: ... Nv\/

5 6 7891

Non-operational [
4

—EWEY A
D’ﬁtc red

2
2Z

Test Condition
[ Unfiltered

- Vibration Axis:

567891

¢/ 777

4

3

Job NUMDbET: .o e )

. 2000

mv peak
. g peak

-1000-

5 6 7891

Testing Laboratories
a

100

. Pickup Sensitivity

5 6 7891

S 6 7891

T

Nuod) mOAEIa]a3dY
Juad) wontidpy.

T

19@75 Vi oL m

oAulomatic Switch COcuueamn astpn tunes

HER
g
~

—-HO N W B oQ 3

1651 Enc 1 Pg 19

o~

Lab Form D

1.0 77

Date: ............./.....

10
22
TP .

Pickup Serial Number: ... ....&. & L

oct/minute

Sweep Speed: ............

- .

Pickup Location: ..............

-24

L2l

Time:

P

.

- Pickup Sensing Axis: ..............
- .

~




o

7

X
¢!
~
T 2

[
[
S

=
<
e
o
=3

o
-

i=

o.

“Test Item: ..............

v

Serial Number(s)

Dayron T BroOWwWN e

Plotted by

Non-operational [

Testing Labokarorles

Checked by: ...

—60

Relative db (20 db/decade)

5_ 6 7891
W 18—
iltered
cto LS.} =50

3.

Bw (./°.

a
=
EMR

2 3
Bw

Vibration Axis: ... Tl
Test Condition

[J Unfiltered
F1 gH?
F2./.°2 He

5 6 7891

to /2=y

i

q

Job Number; .
Date: .......... AT

i A

g peak

2000
mv peak

oct/minute

$ 6 7891

4

L2207

Pickup Sensitivity: ... 257
Sweep Speed: ..o,

S 6 7891

4

Py

fa)

3

2

vonEIa[33

£

Pickup Serial-Number:
Pickup Location: ..............

- O™ W W

-
@M~ O 0 9

.M

1651 Enc 1 Pg 20

u(WV Form D-24:

Pickug, Sensing Axis: ... 52,

Time:

‘ape

‘[ Live

-

Aomomwc SW‘;TCh Cd.;clu;v;n; A Bigw Aemrad,




¢

WRLVES ...

“Test Item: ........ ...

~..

Operational [Z]/

Serial Number(s)

;
:
0
:
g
N
§
3
<
]

Plotted by: ..............

Unit:

Testing Laboratorles

Checked by: . w2 oo

Non-operational []

5 6 27891

4'%

=

S 6 72891

4 4q

4

5 6 7891

S 6 78091

s 6 7891

—60

—50

" Relative db (20 db/decade)

Graph Number:..... ‘ .\\wru )

Vibration Axis:

NEZ(FEY |-

Filtered

ion

Test Condit

3.
Bw (/D

éw (..

422

1o L2
to

.

Hor7

ALooCT

Job Number: .............

 Date: oo s
Time

2000

g peak

mv peak

oct/minute

1000

-y

G/ﬂxpe

0

0

1

Pickup Sensitivity: ........
Sweep Speed: ............. ...

] Live

i

10
©57 .

777 &

o)

=

I

- (g _.j@w yotieidjc:

Pickup Sensing AXIS: ..o R

Pickup Serial Number: ... ...
Pickup Location: ......0 .0 ...

B o . ...

U - I T m

1651 Enc 1 Pg 21

N

Lab Form D-24

L




-

H

~

- -

QI

Serial Number(s): MB#""Q

“Test ltem: ........ ..

[
L4

Plotted by: . ... K A .

¢

DAavyToNT BROWN v,

Non-operational [

Unit: Operational [3/

Testing Laboratorles

Checked by: %

S 6 7891

a

5 67891

Relative db (20 db/decade)

Graph Number:.....

Vibration Axis:

' SREA(.17RY

b=

»

Test Condition

ered

[r?ﬂ

O Unfiltered

-} —50

/>

.5

Bw

{Ha

F1..

. 2000

1000

100

B o g o] sonensios
e : NSNS

= T.y -

1651 Enc 1 Pg 22

.

0
R

Lab Form D-24 ,/JAv

' job Number: ..........

mv peak
g peak .

Pickup Sensitivity

Pickup Serial Numbe‘r

RS

Date: ...........

oct/minute

2

Sweep Speed:

Pickup Location: ...............

- Time:

B/rape

[0 Live

S
<
co
a
‘@
3
o,
a
=
2
a.

|

Al Righs Mot

.oﬂmﬁmﬂﬂt Switch Co, ecwuxswn.



Serial Number(s): ngthl-?q

Unit:  Operational []/

7
k' A

“Test Item: ........ ...

Plotted by: ... .......E

Davyrorn T F3rRoOwWINV e

Non-operational [

Testing Laborasorfes

Checked by:

5 67891

4

DT -

S 6 789!

5 6 7891 a

4

4

4

5 6 7891

T

5 6 7891

-60

Relative db (20 db/decade)

Vibration Axis:

.r%.@:, -

Test Condition

O Unfiltered

&

Fl...,..{Ha '
F2./2H

o7 .

/

i

Job Nuhber:
Date: ........... ..l

. 2000
. g peak

mv peak

oct/minute

1000.

W
il

)1}

“:(i

|

)

1z
-

NE
/

R

100

Pickup Sensitivity:

10

(77227 ..

co:m._o._wuu.ﬂ.
: PPV

1

g

Pickup Serial Number: ... .........
Pickup Location:

< m o

1651 Enc 1 Pg 23

Lab Form D-24

Sweep Speed:

BN BN N e hE N N BN O Es

Time:

3 Fape

] Live

; 'A—ﬁlidh-i((fh CU‘ [ n-

Pickup Sensing AXiS: ....coooovcivenran,

4
s




~60

. to /3) —50

S 6 7891

B

Relative db (20 db/decade) : O_‘uv?Z:Bcn_..“. ....... Nﬂ\\ .

4

Non-operational 3

EBlRD)..

orFi
Bw ( 3

-~

v
L=

.07
ALIL

Date: i e 0
Time

Test Condition

Vibration Axis:
O Unfiltered

5 6 7891

T
ot
0

» Job Number: ..............

Serial Number(s)

[ ]
Unit: Operational [{

“Test Item: ... .0 X ST S e

g peak

2000
mv peak

. .'u .

oct/minute

1000.

/922 O
P

Pickup Sensitivity: .../ ... N S

Tape

f Testing Laborotories

Davron 7T BrowNn e

100

Sweep Speed: R

O Live

.

P

"IO ‘ A
ENoY

8 !

Checked by: ,///(

Pickup Serial Number: ... ..

oAutomatlec Switch C0, seuvonn. A2 Rigpa Remerved,

PG

s ....«Lﬁl

: N A
- . 3 5 Lab Form D-24 -

1651 Enc 1 Pg 24

Pickup Location: ..............75.70...
Pickup Sensing Ax

Eatit o

Plotted by




—60

)

C

Operational [

5 6 7891

5§ 6 7891
3 0.l2 Y —50

Filtered

/2. 10/23y

Non-operational [}

ERIY

(.

-

A,
éw (.2
Bw

Serial Number(s):

1

Test Condition )

Vibration Axis:. .
[J Unfiltered
F2./2. He

F

Job Number: ..........
Date: ..covees e
Time

“Test Item: ... .....

. <.
. o4 1 O
L EEEEETE s g-8% 2
o~ o -ala . 8
.............. >ie0
= e e e :

S Rttt B b - — - =1 .. Pel

. B S ot — : o)

. o

o

1S

s 67891

o

/JO >

Pickup Sensitivity: ......2. 7. 0L T

Testing Lab.‘ommrles_ .

ape

W
A

[ 4

Davrorn T BrOWIN v
3

100

Sweep Speed: .............

3 Live:

5°'6 7891

o o R

Pickup Location: ...........

T

a i DR S0 T S N U N S SR DO S
- =+ 0i1 1 (31 yuad) norierso3n
Sl st P (8] rded), woneioay

0y
- L0 NO WV < (o2 I ~N oo~ O v < ™ o

3
<
[211]
&
@
&
Q
“)
o
El
2
81
[

Pickup Serial Number

>
z 2
0
B &
oS v
5]
2 =
e Q

_.7. -

. o : S
1651 Enc 1 Pg 25 Lab Form D-24. )

\




“Test Item: ............0..10

R

v

B

s

R#>2G

Unit: Operational []/

Serial Number(s)

Davron 7T Browiv e

Plotted by: ... £

Non-operational []

Testing Laboratories

A

Checked by

S 6 7891 -

-

-50

Relative-db (20 db/decade)

S 67891

4

=

Vibration AXis: ... S

5 6 7891

;.
4

&~ EWE 17

2

Test Condition ...

[j/l{ltercd
3

IQ

to ..

...H#

O Unfiltered

S

12 12373

‘Bw (... 1.

1737

)

Y

2
.

4

Job Number: ... .20

Date

0
ak )

g peak

.-200

mv p

oct/minute

1000.

5 6 7891

Jo O, =
_0

4

Pickup Sensitivity: ... L. o,

"4

I et

! G

S 6 7891

[}

4 Pickup Se_rial Number

Juod) Bontin(p
1y voni

ThoNwW N o9 ®

1651 Enc 1 Pg 26 > . 15b Form D-24

Sweep Speed: s

Pickup Location: -...................

Time:

ape

O Live

Pickup Senéing Axis: :

2

© Aﬁtdmaﬁc SW"Ch CO. werLxevi A8 npo Rememt.




.C(fgu1(;{4?§?"“mfiii;“"m

“Test Item: ... ...........

TRB L2

" Vibration Axis:

Operational

Serial Number(s)
Unit:

' Testing Laboratories

Dayron TV BROWN e

G BEAOLEIN

Plotted by:
Checked by: 8L e

Non-operational O

4

S 6 70891

4

4’

5 6 2891

5 6 7891

-60

Relative db (20 db/decade)

o
~
l

AUe)

EN

L—T,C

Test Condition ...
Unfiltéréd

sy
' &]'Fil(ered
..

0

2 /0 ua

L0y _s0
/0 O)

to
to .7 7.V

(..

Bw
B

100

12000

1000

Coled )
Y

Pickup Serial Number: ...

O_.,mv: Z:iva:..nﬁmﬁ ........

ol 'F.9F

Job Number: ... A Y L Lodhoiiiiicns
Date: ..o o
Time

mv peak
g peak

[00.0 -
/. 0

oct/minuie

1 Tape

Swéép Speed: e L

& Live

Pickup Sensitivity:

Pickup Location:
Pickup Sensing Axis:

' .. Lab Form D-24

1651 Enc 1 Pg 27




-D- EE mm MR AE Ww S NN BB ER NS S - wm wm @G
v i “Test ltem: ... /. AL NS oo
Plotted by: G HE“‘)LEH\) i . o= ' Serial Number(s): ETB kel BTN q

DDavyrorn T BrownN s~ otnal Number(s): ....m2l. 2. oo ol b,

/ Testing Leboratories . . . .
Checked by: (/ ; ; y . : Unit: Operational E( Non-operational
2 3 4 5 57891 ., 2 3 4 s 67891 2 3 a4 567891

Kl
T Y TT

Vibration AXis: ...,

Test Condmon

0 Unﬁlzercd

N DD

8z 84 T oud TS9T

E

1

Acteleration’ (pefik’ig) | I

w .
T

T

N_.
I

P P g

1000. . . 2000

!go'o‘ -4.... P

‘ . o ) o ' mv peak - )
Plckup Serial Number: ... ....... 76’}772 ............. e ' Pickup Sensitivity: ... ... ’00'0 ........... g peak Job Numbcr ................ L/ 0/7077 ...........................
chkup Location: CUUéD/ ...... Xf/lé Sweep Specd .......... ("Q ...... oct/minute  Date: ... , / ........... QC’+ ....... 77 ..................

Pickup Sensing Ax1s:' ........................ Z .............................. Q/Lx've 0 Tz;;)e . o ‘ Time: ... R L [ O7§Q‘ .............................

< wiog

’ omomﬂc S“TCh CU.H:-uIvm A2 B Rewred,

(3pe2dp/qp 07) QP aANelaY

“rroquiny ydeso




Relative av (20 db/decade) . Graph Z::&m_.“....rrn\

\

.

“Test Item: ... ... Y0 1LY

5 67891

4

Noh-operatibnal 0O

3
LEEGIRED .
A~ Filtered

Yo1727

Job Number: .. e

1 Oy 7

Vibration Axis:
Test Condition
O Unfiltered

5 6 7891

Operational E]/

4

Date: ........

Serial Number(s)

Unit:
3

2000

my peak
. g peak

. oct/minute

1000

5 6 7891

4

(o0

’y Testing Loboratories

()
Davron T BROWN e

100

Pickup Sensitivity:

10

O
Plotted by: ...
Checked by

Yy A

Pickup Serial Number
Pickup Location: ..............

1651 Enc 1 Pg 29 _ Lab Form D-24

Sweep Speed: ...l

Time:

Tape

3 Live

o, co M. .. OO DN

Pickup Sensing Axis: ............
wi

B DS




g

- .

-
T Re 2.9

Serial Number(s)

“Test Item: ... .......

.

v

-t

,

Ii.;;>_“

Plotted by: ... ..

B

Davron T BRrROWIN v

Non-operational [

Unit: . Operational k]

Testing Labordrorles

o~

Checked by:

-60

Relative db (20 db/decade)

(=]
~r
!

T

..} —50

190

S 67891
LS

to /0

=

/.
. to

4
o/

)/
A(
E}/?;inered
w (.
Bw ( 12

Hol79%F .

O Unfiltered
Fl.....\‘.f.Ha-,
2 10 He

Vibration Axis:

2
Test Condition /{//./zf‘
B

5 6 7891

4

Job Number: ..ot
Date: ...........

g peak

myv peak

oct/minute

S 6 7891

AR
/. D

4

Pickup Sensitivity:
Sweep Speed

S 6 7891

4

224

5 6 7891

4

0O~

-..!HO.,..

3| xnw&. .:oi.ﬂ_d.m._.&ﬂw
i { H

VoL

L

Pickup Serial Number: ... .. 7 s

1

AT

T L] o

1651 Enc 1 Pg 30

Lab’ Form D-24.

Pickup Location: ...

Time:

& Tape

O Live

Pickup Sensing AXis: ..o,

tor‘(qtdmutlc S\’:‘}IC,h Co. VCHLEXVIL A8 A Bnd



Serial Number(s): TR 2L 2 G .

“Test Item: ...............

v

DAavrornNn T! BROWIN e

Non-operational [

Unit: Operational \N]

& y Testing Laborasorles

LSO

Plotted by:
Checked by:

—60

Relative db (20 db/decade)

5 6 7891

Lrengt

Vibration Axis:

Test Condition

D/Fillercd

v S

PR (S

el el -

PN U

L....

"5 6 7891

4

Date: ...

Job Number: ..........

.2000
mv peak

... B peak

oct/minute

1000

S 6 7891

-4

120 D

100

Pickup Sensitivity
Sweep Speed: ...

5 6 7891

4

T

T
1
T

10

S 6 7891

00t O

> -1 (31 yuad) voners[aady i
i S R R I R R

l—

Pickup Serial Number: ... ...
Pickup Location: ................

-0 ™~ W N

<

m

1651 Enc 1 Pg 31

~N

Lab’ Form D-24.

JABO .
I N . .

Time:

& Tape

) >/ {7 Live
B EEcocolgcocilll. lE Il BN BEF B BN =N I BN BN I

Pickup Sensing Axis: ........




Non-operational 3

Serial Number(s): UTE’,;“#I-’)ﬂ

Unit:

1

Operational @3~ -

5 6 7891

“Test Item: ....... ...

L on

Testing Laborarorles

f
v

[}
DavronNn T BROWN e

o

2
i

T B B R -
. 1 Lo -

N

1

" Plotted by: M.)
V4

¢
e

Checked by:

5 67891

-4

4

5 6 7891

S 6 7891

a4

S 6 7891

4

~60

} =50

1=

Relative db (20 db/decade)

Vibration Axis:

ENERGIRED. ...

= Filtered

[J Unfiltered

0.2

=

Bw (....>...

o /Y0

t

19.

Bw (...

1O
1920

| Test Condition ..

Job Number: 40‘797

Time:

Date: ...

eak

.2000
. g peak

my

oct/minute

1000

[ Tape

100

Pickup Sensitivity:
- Sweep Speed: ..

[ Live

3

[

o

-1 47 (8] yead} nonessodoy
i e e I

Pickup Serial Number:
Pickup Sensing Axis: L

Pickup Location:

Lab’/Form D24 -

“cAutOMAE SWtch Co.ucecsvs. o e et




o
(-

Va

“Test Ntem: .............

O

Serial Number(s)

Unit;

ﬁ Tessing Laboratories

Davron T BROWN v

/-

“

Z

-60

Relative db (20 db/decade) .

S 67891

Non-operational (]
4

5 6 7891

&] Filtere

£

En

Vibration Axis:

Test Condition ...

d

[ Unfiltered

#

40/ 79F

Operational &

4

Time':

Job Number: ............0 .00
Date: .............

. 2000
g peak

mv peak

oct/minute

1000-

5 6 7891

4

10 Q-
1

\m] Tape

100

Pickup Sensitivity:

1 Live

'Swecp Speed: ...

S 6 7891

4

10

Valor. 25 .

S 6 7891

Plotted by:
Checked by:

e
I

”...,.E. yoad)

pRY S
vo!

o[- HE B I I S A I B B B B - B =

Pickup Sensing Axis: ...

Pickup Serial Number: ... ........
Pickup Location:

-Qo O W <

1651 Enc'1 Pg 33

Lab’ Form D-24 -




——

“Test Item: ........ .......

S N RO

|

v

.

A

Davron T BROWN e

Heroe e ad

4

Plotted by: ...
Checked by: Zom e

Non-operational [

Serial Number(s): .....>.0. 2.0l

Unit:  Operational [3/

i’ Testing Laboratorles

4

5 6 7891

EviRg el

4

S 6 7891

4

5 6 7891

—60

-50

Relative db (20 db/decade) Graph Z:an_.n..........lm..*..w. .

Vibration Axis:
Test Condition ...

[® Filtered

[ Unfiltered

F! gH?-
F2 79

,79

t

3

Bw

L2 w0 120

(.

Bw

... He-

| —40

11 -30

S PN

77

4012
L0

Job Number: .......L. 7.0l

Date: .

-2000
g peak

mv peak

. oct/minute

1000-

(00
{

100

Pickup Sensitivity: ... v
Sweep Speed: ...

R

R S

——e

10
246

VBLYE o

o1l (8

Pickup Serial Number

Pickup Location: ..

LOMTIS|0IIY

I
)

ARG

-a@o Y n < m- ~N - M~o v ™ N -

~

1651 Enc 1 Pg 34 Lab’Form D-24

o

Time:

O Live

Pickup Sensing Axis: ...

'er\mommrc Switch Cll MCMLEAVUI. AZ Righn Rmved.




9,

MBS

"Test Item

i

Davron T BROWIN ive

Plotted by

Serial- Number(s)

Non-operational [

2}’ Testing Laboratortes

Operational Z'
S 6 7891

Unit_

Checked by

—60.

'—50

Relative db (20 db/decade)

§ 6 7891

CMRGZD

4

Vibration Axis:
Tcsi .Condilion e

& Filtered

O Unfiltered

5. Ha

F2 ./0. Hea

Z0-

t

F1.

Jop y—

0

Bw (/D

.

?

7

Vo

T

it

1

4

l
i

Job Number: ... . e

Time:

Date

7o/
) Jey 77
IS e EE =Em =

g peak

mv. peak

oct/minute

00

I Tape

0

Pickup Sensitivity: .......... ..
Sweep Speed:. .o e

J Live

Ufhve 9

;iﬁ 207

S 6 7891

4

e

- ‘“......H.w. - {8} Xged), vonesop

Pickup Sensing AXiS: ........coooeveirieerrenieceeneeerene

Pickup Serial Number: ... .00 L
Pickup Location: ...t e

-~

OO~ O N9 = o

1651 Enc 1 Pg 35 Lab/Form D-24

.- I I BN BN N .

.




>

i ()

B I
4

-——

“Test Item

R . o L

«

B

: v

B - - B

-

_?foﬁifrffﬁz“;“““;“m““;“;

-60

X =50

Relative db (20 db/decade)

Graph Number: L...H. .........

S 6 789t

TR H | = q
2

on

Non-operational [
4

[ Filtered
Bw ( '3

O Unfiltered

Vibration Axis:
Test Conditi

5 67891

()

t

,00)

to LoV

’r0

1 Oex

Operational @

4

Job Number
DIALE . ceviieee ceeeeee e b e et ae et e saens s eaen

Serial Number(s):

Unit:
3

eak

"~ 2000
. g peak

mv p

... oct/minute

1000

S 6 7881

00
l

Testing Laboratorles *
a

Davyron 1! BRrROWN e
3

100 -

P'ickup Sensitivity
Sweep Speed: .............

S 6 7891

A’

S 6 789!

Plotted by
Checked by: ...%

Pickup Serial Number: ...

Lab/ Form D-24,

Pickup Location: ...

A9ED

_Time

[Q/Tape

[ Live

is: .

Pickup Sensing Ax

[

© Amcfmattc Switch C(i MCMLXXYIL, AR Righs Ramrvedh '



Relative db (20 db/decade) _ . Graph Number:... 1% ﬁ

—60

=

<
I
i
T

0 'Q) —~50

5 6 7891

Non-operational []

3 e D~
P o2 R :
i < NCEm -
: O3 Gy = o I~y b
I ©: d '~ O °°
2 X 2 9 o oa 4 :
S B |TFEEC T~
. O, e O = y : :
i.0 i 3 Eal3 0 EY T
) i Eeld & 0O & K 2
L .H.nw “~ e z Py o
i - 8.2 9 % E
.Tm..w nms s a =
|||||||| o ol L
1 s BT 3
. -1 - : Q
o. i ~
p . 18 i
3 . - O
- f o g : :
25 ~ .
2f e : O m
03 o C
1 =
Y. N - £
: 2
£ b
I3
>
g

0

10

Pickup Sensitivity: ..........
Sweep Sbeed: e

[ Live

5 6 78091

<

9

Pickup LOCALION: ...ocoiiiiiiecr e e

5 6 7881

4
18

Pickup Sensing Ax

oo R G

Pickup Serial Number: ... .............

O
Plotted by
Checked by:

o bl bl
[Tl fB ead ) oneidav

-0~ WU 0N < [y} N

1651 Enc 1 Pg 37

Lab/Form D24




- wm wm mm G

.
T T T T R T L P

"Test Item

.

«

LB

<

go=="

v

~60.

.Y =50

1 0
/'DD) -

5§ 67891

3 a
Test C(;nditioﬁ ,DE;—WL‘-C&‘Y?CO

t

(o]
.10

0

Non-operational [

|2’Fillered

Bw (3
(

Bw

TR 2 G

Operational &~

Serial Number(s) :

L.2oon

Vibration Axis: ...
[ Unfiltered

5 6 7891

4

Job Number: 710/ 797

Date
- Time:

Unit:
3

g peak

72000

mv peak

.oct/minuté

1000-

ey,

5 6 7891
!
Pickup Sensitivity: ........(QC . T

4

Testing Laboratories

[ Tape

Davron 7! BROWN e
3

0

|

Sweep Speed: ...t e

O Live

: \/

...... i [P N
yeod) uwoners|d
!

Pickup Sensing Axis: ...

Pickup Serial Number
Pickup Location: .................

Plotted by
Checked by: J# . .

B AR T

< m

N. | . . Lab’Form D-24.

1651 Enc 1T Pg 33

PRSI

vo;i{?m"nmtlc Sﬂ‘ﬂdl C0, wemxxvin, as i newnes, ¢



Cy

.
N :
H A
. @
: ol
. P
: Y
H : £
g
. s Z
&
—t —
o 8
3 5
@

L4

Dayron 7! BrOWN v

) ) ﬁ . Testing Laboratories

Plotted by: .U~

TR 2. LA

Operational @&~

Non-operational [

Unit:

Checked by:

- Relative db (20 db/decade)

Q_,m.vr Zcicn:....ﬁ.o..;

5 6 7891

3 4
NELTen ...

[ Filtered

JE-

Vibration Axis;
Test Condition ...
O Unfiltered

2O Y _50

to
'/0 1o /00)

3

Bw
Bw (..

12 He

~
F1..3 . Hz

F2 ..

Job Number:; y0)7§7_

. 2000
g peak

mv- peak

1000

5 6 7891

(00...«

4

100

Pickup Sensitivity: ... ...[YY

10

e

)it o B e G R G I R O

uon
1

SETEARYS
DIV

Pickup Serial Number: ..

~Ro M~V 0N <

™

N

1651 Enc 1 Pg 39

Date: ...

oct/minute

Sweep Speed: ..ot v e

.

Pickup Location: ...........

[
Lab Form D-24

200

Time:

'Tape

O Live-

STy e B

Pickup Sensing Axis: .............




“Test Item: ..........

4
Davron T BRrROWIV ive

[ 4

OTRALAG

PeriLen?z .

Checked by: %

Plotted by

Serial Number(s)\.....

Non-operational [J

Operational

Unit:

Testing Laboratorles

5 67891

—-60

5 6 7891

4

{.

LRy

b Filtered

Vibration Axis:

rd

-

Test Condition ’Dﬂ

Unfiltered

A

€ 3.

Bw

{Ha

100

. to

'z

1. 717

5 6 7 891

4

Time:

Job Number: ... L. 0 L L T s
Date: ...........

.2000
g peak

myv peak

oct/minute

1000

1000 -

a4

LB

[ﬁ Tape

\

100

Pickup Sensitivity: ........
Sweep Speed: ... ...

" [O Live

5 6 7891

4

10

AU ...

S 6 7891

alee#3

2

SN EIE wod) :o:,&w 23y ¢ -
(3] yied) woyeiapdoy o

Pickup Serial Number: ... ...
Pickup Sensing Axis: .................

Pickup Location: ...

o~ v W < ™ o~

1651 Enc 1 Pg 40

Y1) P B S

S
€
7
5
5

Fuv\mo:: D-24.

’ .o'f»\'[_lmﬂ'fdﬁc SRitch Co.wcuuswn, avama nose



L

VA/L/{'S

“Test Item

i

umber(s)

Serial N

Dayron T BROWN v

PELL MO B

Non-operational [

’%
5 6 7891

Operationa

Unit

. Testlrig Laboratorles

Plotted by
Checked by

5 67891

4

a4

4

§ 6 7891

4

5 6 2891

4

S 6 7891

—60

Relative db (20 db/decade)

o
i

Vibration Axis

EN

Test Condition DE K

LR 3Ji5 qL—

o
I
-

0

-
e

19 10 100§~

¥ Filtered

(.

T

T

Yol 797

HH

Job Number
Date:

. 2000

mv peak
. 8 peak

oct/minute

1000-

VAR TS

0

10

Pickup Sensitivity
Sweep Speed

10

Value M

iy &vr__w@_”:.,.ﬁ j.u( .
1 L 1

Pickup Serial Number

._jﬁ._ H

v
v W < m ~N

1651 Enc 1 Pg 41

" Lab’Form D-24

Pickup Location: -

A000

Time

E T__a;\pc

S ciNE.-NE NG MON OGNSl AEN DEN NN

[J Live

15

Pickup Sensing Ax

M Lo




S

N . .

¢

%

N TN A TE Ee

—~

-

o C

Serial Number(s)

“Test Item: ... ........

L

1O

Plotted by: ......YM.7

Davron T Browiv v

Non-operationa! [

Operational 27

Unit:

Testing Ladborarories

Checked by:#

—60

S 6 7891

AV

3

Vibration Axis: ...

3/.%:!.16 -

red

& Filte

Test Condition Df

I

o

<
I
=]
!

!

i

S0 FDF

Job Number; .............
Date: ... ...

. 2000
g peak

mv peak

oct/minute

1000

5 6 7891

/0

4

100

Pickup Sensitivity: ..........
Sweep Speed: ...n il Mo

5 6 7891

4

10

S 6 7891

4

(3| ydod) vones
Lt

Sjoasy 1
o129 \4 [

Pickup Ser_ial Number: ... ...
Pickup Location: ...............

el R B il 1 |

Q@ w < m

1651 Enc 1 Pg 42

N

Lab’Form D-24

2000

lﬁ Tape

Pickup Sensing AXiS: ..o,

Time: i

[J Live

o AﬁIO:nTOUC S“‘ifdl CB. MCMLXXVIL, A2 R Bamomd.



’\‘ .

{

Values.. ...

"Test HEM: .oooree oo

Non-operational

3

IR >

Serial Number(s): ...

Unit:

y’ Testing Laboratories

Dayronwn 7! BrOWIN v

WY PELLENE

Plotted by:
Checked by: ...

Operational 7

-5 6 7891

S 6§ 27891

4

S 6 7891

4

S 6 7891

4.

4

-

—60

4

xn_u:.ﬁ db (20 db/decade)

Graph Z:Bcﬂr..:ﬁ.@ ........

Vibration Axis:

LS

’

“Test Condition Dﬁ

./C@!.

Filtered

Ene

Yo

...Ha

3
19 1o

] Unfiltered
7~
2
F2.10 He

Fl.. .,

(i
WARSY

(..

Bw

Job Number: ...............
Date: ........... L5578

2000
mv peak
. g peak

oct/minute

1000

j08:9
/v Q

Pickup Sensitivity: ... ..o
Sweep Speed: ............

100

10
Ul e

ol

i)

§

yeod) uoniesdqeaoy”
PR

{3 e oV

i’ickup Serial Numbef: .
Pickup Location: ...............

<
- @O N W N ) M

-_0o N~ W N < [yl o~

1651 Enc 1 Pg 43

"Lab Form D-24

NAURI

\

'Timc:

\3] Tape

[0 Live

N - .. B MR MR R

Pickup Sensing AXIS: w.ooooocoeied oo




r

C

/

+ .

‘ .

- i) -

O1IR (> G

“Test Item: ...
- Serial Number(s): .....

Davyron T BROWIN e

mmwbwmﬂéfS§%§Mmemwww;

Non-operational [

Operational &3~

Unit:

Testing Laboratorles -

Checked by: &5 2 e e

S 6 7891

a4

5 6 7891

4

-} —50

Relative db (20 db/decade)

Vibration Axis:

De evecsizeo. ..

Test Condition

Bf Filtered

[Q Unfiltered

2.1 ./Db.
o .£n. 3"

Bw (./20...

Bw (..

Fl.,..sf...Ha
F2./° ne

£0.1727.
[ Oex77)

Job Number
Date: oo e M N s

. 2000
mv peak

.. 8 peak

. oct/minute

(.9

{00, 0 -

Pickup' Sensitivily:v

149209
LYAVE T

8y

Pickup Serial Number: ... . L. 1.2 Y
Pickup Location: ...........

-~ O N T

1651 Enc 1 Pg 44

Lab Form D-24

ROOD

Sweep Speed

Voo

Time:

[/ Tape

[J Live

Pickup Sensing Axis: ...

) To i\ﬁlmnnnr Switch CO. MEHLKKVINL, AN Mighw Pemrmd.



“Test Item

L/
/ €S

-Serial Number(s): ........

Plotted by

Non-operational [J

Operational [

Unit:

" Testlng Laboratorles

¢

Checked by

S 67891

4

5§ 6 7891

4

ERA AL sl

S 6 7891

4

5 6 7891

a

4

3

5 6 789!

—60

(=]
3
I
T

Relative db (20 db/dccade)

Vibration Axis:
Test Condition

Ef Filtered

.
v

/Y

(20

Bw

AV

19 1018

1

1

ror

2000

Ut
] 3

(3]

) Yoneso(pdy,

-0DO M~ W W

<

1651 Enc 1 Pg 45

Qs

100 1000

10
ALY ..

401797
Qe

Job Number:

mv_peak
. g peak

Pickup Sensitivity

Pickup Serial Number

Date:

. oct/minute

Sweep Speed

Pickup Location

Time

=
<
en
<
‘A
=
& !
o,
=
=
.2
=5}



.

i

L
2

=

. o Relative db (20 db/decade)

6
-50 .

100 y-—

=

<
]
T

0

5 67891
o

[{
[{

4

L PED

4
g1 Filtered
3

. /0

(

Non-operational D '

3

w
w

€s..

2

L L
B
B

Operational 7

5 6 7891

O Unfiltered
5

Vibration Axis
Test Condition £75..¢

Fl..2 ..

ti
i

3

, ’ -
Job Number: /0’797

Time: -

Date: ...ccoooves ceeeee

[
Serjal Number(s)
4

“Test Item

Unit:
3

|
2

. g8 peak

- . 2000
mv peak
oct/minute

1000

(.2

Sweep Speed:

-
[
2
~
<9
wn

Testing Laboratorles

(ff/Ta;;e '

{ |
Davron T Brown we
' 3

0

10

Pick:up Sensitivity

[J Live

5 6 7891

4

Q - .

C

T

10

S 6 7891

%

e

AXY |

Pickup Serial Number
Pickup Sensing Axis: ..

Plotted by
- Checked by: &+
o

. Pickup Location: .......

BN
.-D < ™ N

PRIEERE [0 | s ey sones
- (")

Lab Form D-24

1651 Enc 1 Pg 46

_or\"i!tomnni: Switch Coucwunnv. sanpndoeed



TTTREIT G

9

Plotted by: ...

Serial Numbér(s)

“Test Item: ... ...

Y/

-

Davron T BROWIN i~

-60

-50

Relative db (20 db/decade)

S 67891

Non-operationa! [
4

&N/ FD

Vibration Axis:

0

/

E/Fillered
3

Bw (..5T...

] Unfiltered
{ Ha

F

SN PRS- S

UV R

i

PO

Operational &

.5 6 72891

4

=+ Test .Condiliﬁ

Job Number: ... .M L
Date: .o ..

Unit:
3

2000
mv peak
g peak

oct/minute

S 6.7 891

Testing Laboratories

[

Pickup Sensitivity
Sweep Specd:.

Jer9x. ..

¢

3

Qe

Checked by

t
C?_i‘r

Pickup Serial Number
Pickup Location: .........ccveeeeen Tl

1651 Enc 1 Pg 47

Lab Form D-24

217 5

Time:

[2/Tapc

[ Live

182

Pickup Sensing Ax

o S o ..




5§ 6 7891

Relative db (20 mc\aanma&

—~60

-

.
-~
s

-

=50

10

to ...

et —

S

Non-operational [

3 4
&N Filtered
3

-

w

B

e

Drna 1= 9

Test Condition

Vibration Axis
{J Unfiltered
s Ha

Fl . .=..

S 6 7891

Operational &

4

Date: oo o ML
Time:

Job Number: ... ..

Unit:
3

Sgrial Numbcr(s)-

“Test Item: ........ ...

0

0

g peak

0
mv peak

./(3C2A??mmm“
2,

Sweep Speed: .o .

.2

oct/minute -

1000-

S 6 7891

4

Testing Laborotvries

tTape

Davron 7! BrRoOwWN e
3

100

Pickup Sensitivity: .........

N Live .

5 6 7891

4

AR

%//xﬁ#y\

10

S 6 789!

Checked by: /
3 4

iss ...

Pickup Sensing Ax

Pickup Serial Number: ...........
Pickup Location: ............

I R R N S B R
- 3! yuod) uwoneIoEIIY ¢ | R e
SR i TR g (Bied) woyenddy st | tate fhinna hetuidie
O ™~ O 0 < (] N -

oM™~ O 0N « L) N

o]

6wl

L%b Form D-24

| .
Plotted by:

1651 Enc 1 Pg 48

.okmo—m_(lﬂt Switch CD. NIMLXXVUI AN figan Aesrmd.



3 W
o
¢ §
Ea

&L\‘%Z/

®)

Plotted by

{
DAayrorn 7' BROWN i~

Non-operational [

Operational [3/

Unit:

Testing Laboratories

Checked by: .

S 67B9t

£

4

S 6 7891

4

5 6 7891

4

5 6 7891

4

5 6 7891

—60

Relative db (20 db/decade)

EnEEEIED,

Vibration Axis:
Test Condition ...&7

o7 Filtered
3

Bw (.77....

/
to ...

[ Unfiltered

téu(Q?)

Bw (.70 .

cgerecees T e ettt teennan

Y0V 7297

1 OCxy 97

Job Number; .....[X 000
DIALE: oo e

ak

g peak

mv pe

oct/minute

0

10

Pickup Sensitivity: .......... oo,
Sweep Speed

AB Y
VB VES.

10

T
e e

m |

3 %&v GQ:EES.U.«.\..,_”

Pickup Serial Number: ... ... i el
Pickup Location: ........cccooeven NS

~N - ™~ 0 < [t} ~N

1651 Enc 1 Pg 49

Lab Form D-24

Py

Time:

[}/Tape

[ Live ' CooL
ool I S N N N R Ea I N B s

Pickup Sensing Axis: ...



Relative db (20 db/decade) , . . Graph Number:......

S 6 7891
Sre el

A
= Filtered

4

Non-operational [

23

Test Condition .../
O Unfiltered

- Com -

ALVES o

IR G

Vibration Axis

S 6 7891

|

Operational [B/

Unit:

Serial Number(s):

“Test ltem: ........

-
1

oo
.

Testing Laborarories

v .
3

(-
. 4
Davron 7! BROWN v

"

Plotted by:
Checked by: .

- -

mv peak

Vive &

5

| Ocx
G225

| B T L= S OISO UPFRRTT

o797

Job Number: ...l e

.8 pe;lz
Time:

.. oct/minute

/

@ Tape

Pickup Sensitivity
Sweep Speed: oo v

O Livc

182

Pickup Location: ..o
Pickup Sensing Ax

.M.
E
3
Z
)
‘c
Q
2]
a
3
>
2
~

1651 Enc 1 Pg 50 " lab Form D-24.

_OA"[:lw—m’ﬂﬁt Switch Cﬂ Klluv;ll, A R Roswwed. |

f




N

Ser;'al Number(s): jﬁTBﬁl'?q

“Test ltem: .......

Plotted by: .. Y. &

DDasyr7oNT BRroOwWN e

Non-operational [J

Operational @/

Unit:

Testing Laboratorles

Checked by

5 6 7891

R

4

—60

Y ~50

Relative d¢b (20 db/decade)

Vibration Axis:

DE-

Test Condition

of Filtered

d .

[J Unfiltere

10

¢

3

.....’..QP) -

(o]

t

Bw (. lO

A28

L.

Job Number: .....

g peak

.2000
mv peak

oct/minute

1000-

1p0. =
)

0

10

Pickup Sensitivity:

10

VANS S

-
o1

31 yead

.:_.
J uoneid[aoy oo
i1 ISR S

[y

Piékup Serial Number: ... ............
Pickup Location: ...............

)

N

H._M

.__
w @ < ™

1651 Enc 1 Pg 51

o

Lab Form D-24

Date: ...coove e

Sweep Speed: .o v e

[E/Fa pe

O Live

=
<
80
c
g7
3
[=%
=]
£
2
a.




£73 |

YLTS o

“Test Item: ........

Ilil i) mm wm i...' Qi..i'WW;;..‘ — - (;.il‘ i-.I‘ .;..  - =

Non-operational (7]

SOTR A

Unit: Operational é

Serial Number(s)

Testing Laboratorles

DavronNn T BROWN e

,Nc
N
N
v

Plotted by
Checked by

S 6 7891

4q

LA
\m Filtered

5 6 7891

56 7891 4 4

4

k)

S 6 7891

5 6 7891

—60

Relative db (20 db/decade)

Vibration Axis:

el

10y s

, 109

3

to

Bw (. 3.

Bw ( 10

=

fijtered
Ha

Test Condition
F2.19 He

Ovu
F1

o

<
|
[

SR, Sr—

——— [ S————

100

AT T

_,..HH.

N (s
P

R
j&xcpe

1

RIEanlYe
i i

~QO M~ O N T ™

1651 Enc 1 Pg 52

~N - Y
-

2000

1000

10

e

mv peak
. g peak

70! FIF
1.0t TF
5

Job Number: oo AL Ll

1000 -
/O

.“é?é?;azmum.“;num;m“"m”m”

Date
Time:

oct/minute

\Z} Tape

Pickup Sensitivity
Sweep Speed: .. LU

[ Live

“X/%y[x(Einéium”m“m“mn

Pickup Serial Number
Pickup Sensing Axis: ...

Pickup Location: ..

Lab Form D-24

:dmamaﬂc Switch Co, eernxmn. asnure remat |




>

Ve d €S

IR ELwG

Operational §2*

¢

“Test Item: ........ ........

Non-operational []

Serial Number(s):

Unit:

Testing Laboratories

Day2onN 7! BROWN ive.

T PEL AR
Checked 'by: %

Plotted by

—60

Relative db (20 db/decade)

5 6 789t

Vibration Axis:

E-t 55D |-

»

Test Condition

P Filtered

O Unfiltered

)

x

] O

Job Number

pp et
SITR N - §
' e e e e ) S
R o
-k T -
Y H i
N [ .

2000

mv peak
. g peak

. oct/minute

. 1600.

S 6 7891

4

100
!

2

o gt -

100

T @Y

i

Pickup Sensitivity:

5 6 7891

4

10

/9/9&09

S 6 7891

.4

3

2

frnig

s .i_&v. yoneIs(EadY Lo
P I !

M

Pickup Serial Number: ... ... . 0. 0. .0 L
Pickup Location: ......cocooveeeeenn.

‘9876 V) A4

1651 Enc 1 Pg 53

™M

~N

Lab Form D-24

‘Date:

Sweep Spee«_j

R T

Time:

Mape

O Live

itch Cl_u [ m-

I

Pickup Sensing Axis: ...




\ H .

d

."
|

“Test Item: ..................

TR I> G

Serial Number(s): ...

PRI

Davrorn T BRrOWN v

Plotted by

Unit: Operational [L‘]

Non-operational [

}7 Testing Laboratories

Checked by:

S 67891

4

5 6 7891

S 6 7891 4 4

a

4

5 6 7891

5 6 7891

—60

Relative db (20 db/decade)

.(___

4

A’fé/?&/
/0
20 1o /()D)

Filtered

(.

P
!
Bw ( ;}

Bw

... .He

Vibration Axis:
Test Condition
F2 /.0 He

O Unfiltered
bl

F1..

Job Number: ...l b T e
‘Date: s L

2000
g peak

my peak

oct/minute

11000

ADo.2 T
/.9

100

Pickup Sensitivity:
Sweep Speed: .o ot N

et S

INOROU DU S O |

10

Ao i

oy

._a.:_?._uuu_.ow\ L
i N

Pickup Serial Number
Pickup Location: ............

« ‘M ~N

1651 Enc 1 Pg 54

Lab Form D-24.

_Time

\@ Tape

O Live

Pi-ckup Sensing Axis: ..........

:édqtomnﬁc Switch CO.H:IL::WII. 290905 et




v
1

‘/4w't‘sc

v
“Test Item: ........ ...

».
Plotted by: é LSS

Operational T~

Serial Number(s)

Davyrown 7T BRrRoOowiN e

Testing Laboratoriés

Unit:

e
)
o
o
2
(53
Q
=
9]

Non-operational [

—-60

Relative db (20 db/decade)

S 6 7891

3
Test Condition DtE‘—NfQ&}?E_O

[ Unfiltered

4

5 6 7891

Vibration Axis:

4

Job Number: 701797

Date: ...........

. g-peak

2000
mv peak

11000-

5 6 7891

a

A00 -

100

Pickup Sensitivity:
Sweep Speed: ...

S 6 7891

4

0 -

5 6 789t

4

>d) wvone:
e

AN A
3290V

i

.
i
v
]
i

I

"

Pickup Serial Number
Pickup Location: ...............

m

1651 Enc 1 Pg 55

N

@O N~NYO W <

Q

Lab Form D-24

oct/minute

Time:

" Tape

.[] Live

Pickup Sensing AXIS: ...l

M oo RS NES.HEE W R .



“Test Item

N .
Serial Number(s)

N e
Davrorn T BRrROWN i~

’ .

- G
: Plotted by

Non-opcratiodal O

-

Operational &~

Unit:

Testing Laboratorles

Checked by

5 6 7891

s S

Test Condition FN@%?’EO

5 6 7891

T
+
\

Relative db (20 db/decade) "

._,. P
Graph anca:...:mm.qm .......

Vibration Axis:

MFillered '

t Ocx 7)

.“?m?foWNWWWWWWMNNWMUH

Job Number: 40/797
DAE: oo it ser e e s
Time

.- g peak

mv peak

oct/minute

A0
[

E/Tap;’

Pickup Sensitivity

" Sweep Speed

O Live

S

i

e g :wé&v_:omeo_

]

V.1

|

_Pickup Serxal Number: \/G"ﬂ?
CD,\V UL

Pickup Sensing Axis

‘ Pickup Location: ...

Q@i 0 W

1651 Enc 1 Pg 56

<

™ .

~N

) oﬁi_ﬂo’mﬂuc S“'-mfh CO. uluxw‘l-l. A gpn Reered.




VASES

“Test Item: ....... ...

Ko~

IR ARG

Non-operational [

.

5 6 788!

Davron T BROWIN v :

G ML A

Serial Number(s)

Plotted by: .......

Operational

Unit:

é/ Testing Laboratorles

Q
¥
b~

Q
i~

o

L
r3
&)

S 6 7891

4

LMER Y

4

5 6 7891

a

5 6 72891

4

S 6 7891

—-60

Relative db (20 db/decade)

Vibrdtion Axis:

/0

fo ...

Ze

Test Condition
[0 Unfiltered
5Hz-

™" Filtered
3.0 )| —50
. 1o /v 0)

Bw (....™...

va (. /'D

™t

. 2000

100

10

113

yuod

{ 1

N
 vomsmay |

o~ 0

< [} o~

1651 Enc 1 Pg 57

o

1000~

Job Number; ... L.V L L L

mv peak

:...409:.0. . ...°

Pickup Sensitivity

g peak

Pickup Se.rial Number: ...

Date: v L NG

/—‘D oct/minute

Sweep Speed: .

s

i

Pickup Location: ..............

Hm. Form D-24

Time:

& Tape

B oG cE---NE BNNER NN D BN AN ME MEN M D

.[___] Live

Pickup Sensing Axis: ...




o Cm

7.

E.oaotra : R -
. . N i '

- -

o

.-

“Test Item

Checked by: %/

Plotted by

DTR.HI2 T,

Unit: Operational Q/

Serial Number(s)

Davron T BROWN e

Non-operational [

y Testing Laborarories

—60

Relative db (20 db/decade)

S 6 7891

4

5 6 7891

. Vibration Axis:

on

Test Condit

o Filtered

[:]‘Unﬁltered

4019

4

Job Number: ........

g peak

mv peak

oct/minute

5 6 7.891

q

Pickup Sensitivity:
Sweep Speed: ...l .

5 6 7891

4

10

Gadp

S 6 27891

4

Pickup Serial N}imb«tr:

Labp .mo:: D-24

Date: ...t

Pickup Location: ..............

Time:

{7 Live

»
A
[/}
.n
7]
&
(=N
=}
-
2
a.

Ef TapcE

_oﬁﬁtdmatlc S‘\'viTCh CO.ucuixnvin, an tighs Remens.




Non-operational [

Ladatis.

DIBEITg

\
i

Serial Number(s):
Operational

Unit

“Test Item:

y Testing Laboratories

J
4
Dayrorn T! BROWN e

y

Plotted by
Checked by

S 6 7891

4

4

4

5 6 7891

4

4

S 6 7891

5 6 7891

5 6 789

Vibration Axis

..

Z45

X
o AR 9/
1&1 .

Test Condition .. £

o .20 ) _s0

Filtered

J..

O Unfiltered
f Hz

Bw (...

12 10 £2D)

(...

Bw

AHO

49197
Lot TR

Job Number

Date
Time

00

.2
g peak

0
mv peak

oct/minute

1000 -

.0

1D

A0 0T

[ Tape

" y— -
bl il shinel =y
) e St T

100

Pickup Sensitivity
Sweep Speed

. O Live

v
.

N ST M

5 ORI 24

10

AN

Lo P
X

15

o I
i yuad) uonei
[ |

Y

1

Pickup Serial Number

Pickup Location
Pickup Sensing Ax

1651 Enc 1 Pg 59

! |
w w ¥ ™ N

[T TN B

8
8

Q-

Lab Form D-24.

e .- IR R M A N A N A R e e




~
-

"o

. .t 4 wreen 1 PR .

o

i

~

VALVES .

“Test Item

Davyron T BROWN e

u

TRl 24..

Operational B/

Plotted by: ... p& L LEJ?

Serial Number(s)

Non-operational [}

Unit:

Testing Laboratories

56 7891 "

Checked by: ..

S 6 7891

4

EVETEJRED .

Vibration Axis:
“Test Condition .

5 6 7891

E’?iltcred

-} —50

. to IO
0 10.0.)

2
t0

Bw (... ...

GOV o

4

Job Number:

g peak

“mv peak

S 6 7891

A0D. =

4

Pickup Sensitivity

4

10

_.M;Jmﬁmd

i
uone
L

-
19
b

IS B :
PV ke

-

Pickup Serial Number

oM~ WV N

™

N

1651 Enc 1 Pg 60

\'0 R Date: .ocoooees e,

Sweep Speed:

Pickup Location

Lab Form D-24

. oct/minute

B/I‘ape

.D Live

A

Pickup Sensing AXis: ..o oo

Time:

oktﬂ(fmn[lc Swilch Cl;. uew llv;l:, u R Aot ’



C .~

“Test Item

Serial Number(s)

Davron T BROWIN e

Plotted by

Non-operational [

S 67891

Operational &~

;'a o

Unit:

Testing Laboratories

Chcckéd by

5 6 7891

4,

—60

X —50

Relative db (20 db/decade)

5 67891,

4

18

Vibration Ax

‘R
-

1.0, .

1

Zh

ENIZIC

S

Test Condition

lered

wF

O Unfiltered

>

f Bw (,O

(.

Bw

..5...Ha-

lO Ha-

Fl..

700y

.. to

F2 .

401297

}
i

Job Number

Date

P St o

P e —

g peak

s

. 2OOQ

mv peak

oct/minute

H
}

LO0 .. .7

4

itivity

Pickup Sens
Sweep Speed

5 6 7891

a

2 b

5 6 7891

O s _mq&.&z_wowmyo_ﬁo,\.
! i

- I

|

i

"

Pickup Serial Number
Pickup Location

NN O N9 L]

1651 Enc 1 Pg 61

o™

Lab Form D-24

Time

&1 Tape

><’ .[:] Live
- e ..

Pickup Sensing Axis: ... N

N R

.




o omCom =m

‘Test Item: ........

-

Dayrorn T BrowliN v

Serial Number(s):

Plotted by

Non-operational [J

Operational &~

Testing Laborarorles

Checked i)y: .

_-Uni!:

S 6 7891

Test Condition E}U

4

a

4

4

5 &6 7891

5 6 7891

5 6 7891

Relative db (20 db/decade)

Vibration ‘Axis

ERGIT

B/Fillered

O Unfiltered

Bw

F1 SHE

Job Number: 1/0/797
[1.0¢

Date: ... ...
Time

g peak

2000
mv peak

oct/minute

1000

%

100

'Pickup Sensitivity: ..........
Sweep Speed

X

10

/s/%of
G

Pickup Sensing AXis: ..o LN

Pickup Serial Number
Pickup Location: .............

1651 Enc 1 Pg 62

Lab Form D-24.

@ Tape

- O Live

° Am(fmm Sv{'itch Co. lm.uv;u. Y ey —"y .



—60

S 6 7891

C
Non-operation:ﬁ 0
e 2 .
colzesd i
W
Filtered

3 4

RAHEG

FONRATZ .
OIS MAK:

onal &

Vibration -Axis
O Unfiltered

ALuss.........
R G
Test Condition ;/‘/4’“

i
5 6 7891

Operat

4

Job Number
Date:
Tlmc

Serial Number(s)

Unit
3

“Test Item

k

ca

. 2000
g peak

mv b

oct/minute

1000.

5 6 7891

4

. /00«0
]

W
4

Y Tape

’

Davronwn 7! BRowiN we

ooy ot i B iin e
? Testing Loboretorfes

100
Pickup Sensitivity

S 6 7891

4

AELIMLEIN .

5. 6 7891

-

15

Sweep Spced
[J Live : i
o co i NI I N I I EE I .

0,

s

Plotted by: ..........
Checked by

1 yuad)y

Lo

yonTIRY
{

Pickup SeriaI_Number

Pickup Location:
Pickup Sensing Ax

<

m

o~

1651 Enc 1 Pg 63

Lab Form D-24




.

Serial Number(s)

“Test Item

.

N

; H : . ! N N

Dasyron T BRrowWnN e

A
Y

v

.mé;%ikﬂn§393:mmmmmmm

N N .

Plotted by

Operational &=~

Unit

y Tesiing Laboratories

Checked by

Non-operational [

S 67891

Test Condition .E.NERENRED .

4

5 6 7891

4

a

5 6 7891

4

S 6 7891

-60

Relative db (20 db/decade)

Graph Number:..... ?N ....... .

Vibration Axis

Itered

orFi
o)

{J Unfiltered

to 19

Bw (1P

Bw

l.....Si.Hz

F

10 100

'OHa-

Job Number: 4\3179

~Date:

. 2000
g peak

myv peak

. oct/minute

1000.

00,
Lo

100

Pickup Sensitivity
Sweep Speed: ...

'10

1

1

{

Pickup Serial Number
Pickup Location:

S

1651 Enc 1 Pg 64

<

L {51y do
~ O

(u]

K

C 27240

Y Tape

O Live

152

Pickup Sensing Ax

. _oAﬂ_m‘mnﬁc Suitch C& nnum;L [TLYY —y




"Test Item:

sl @

N/

Plotted by

Unit:  Operational Q/

Serial Number(zs)

avyvronN 7! BROWIN e

Non-operational []

i é Testing Laboratories

Checked by

-~60

Relative' db (20 av\annna&

S 6 7891

Qe&IE2

4

Test Condition EN

Vibration Axis

5 6 78891

#f Filtered

O Unfiltered

70

t

3

5 U

Fl..=

.. He-

4

2000

1000.

S & 789!

a

P S——

i

=

B

100

S 6 7891

4

S 6 7891

4

i B P e S
J{8yrod) uo
- 1 b

I...
qeis
i

|

SEEE
o0y

1

[} -~ 0 <

1651 Enc 1 Pg 65

m

~N

Rl R A TR 4

O

o797

Yo 9V
Comrioy

7Y

Job Number

mv peak
. g peak

100,00 -

Pickup Sensitivity

Pickup Serial Number

1 0

Date

oct/minute

(0

Sweep Speed: ... AN

Pickup Location

Lab Form D-24.

1

Y

Time

[f]/ Tape

J Live

B Ecolccin-- i N T N B BN N B S EE .

Pickup Sensing Ax




. PR

Feocod

(o

NMOALvES. ... 5.

-

B e g »o . L R

)

d

RULAS TN oA N
Operational [E/

5 6 7891

“Test Item:

- Serial Number(s): ...

Davro~Nn T BRroOwWN e

o
=

L
2
=
2
[~

Unit:

Testing Laboratories

Checked by: .......

Non-operational [

3

—60

Relative db (20 db/decade) ' Graph .Znavn_.n....m. ...........

(=]
ii

5 6 27891
Filtered _. -
L8 -
/2..} —50
to 33) -

Bw

4
SURVEY. .
. B’l

St

Vibration AXIS: ..ocvecriiee S
Test Condition ....

7 Unfiltered
2
3. Hea

Fl...

Bw (/0

F2../0. He

3
M —.

&

u?'

I
L
LA

I
3

F.

T

Faae

5

-
3

‘ﬁéinZMWWWW

4

Job Number: ........
Date: .........

g peak

mv peak

oct/minute

5 6 7891

1.00.0. "

4

Pickup -Sensitivity: ..........

S 6 7891

4

Y &79. Y.

S 6 7881

4

-

Pickup Serial Number: ... ...
Pickup Location: .......

ST b

Y ¢ N I P & i

o~ - QO W 0N < ™ 2-

Lab Form D-24

ICTIT YN s v S

Sweep Speed: .

¥ Live

Con TRk ...

. Time:

Pickup Sensing AXis: .o..............

AABO .

[j Tapé

_oAi}tomuﬁc SV:'llCh CE.-:-mm A2 s semmt.




JALYES

“Test Item: ...

v
Bal
o

[
=
2
Y

Non-operational ]

Serial Number(s):‘. ..

Unit:

Testing Laboratorles

Dasvyron 7T BRrownN mwe

N
.
el
o
5]
-
(5]
a
<L
@)

s'6 7891

Opcerational {3-/

—60

Relative db (20 db/decade)

A2 ) 50

5 67891
-—
S

3
oA
cerre . G e

L vRvE

t

ltered
0

=7
g

4

Bw (....

Vibrdtion Axis:
Test Condition ... 707000 7L

[J Unfiltered
2
F1..5.. Hz

a

Job Number: 40/7?7

Date
Time:

mv peak
. g peak’

. oct/minute

5 6 7821

|
] Tape
-

Sweep Speed:

o Tive

Pickup Sensitivity:

56 78091

Z o

‘

ES

Y 679
ConTrolL .

~~ [l N .

Pickup Sensing AXis: ..ol

Pickup Serlal Number: ... ...
Pickup Location: ............

| |

y | (8 yzad) Qmﬂma“&u«”
H L

-~ O o ™ ~

1651 Enc 1 Pg 67 Lab Form D-24-

B A oo




Relative db (20 db/decade)

60

\| 30

M|
-
A

)

.
et

o]l —

e

-

S

S 6 7891
5
to £.2..¥ 50
V3

r
y S

o

B!

rals

4

AL

3
Y
& Filtered
/
=7
Bw (./C

Bw (...

- oo o oom(am o

NMALNES. o
24
Unit: Operational ] As /mNg\QB'coralional 0
2

‘Serial Number(s)

S 6 7891

4

Vibration Axis: ... 2%

Test Condition ...

O Unfiltered
ESN
+5. Ha

Fl. ..

~. He

K =4

v
AT

Job Number: .....

Date: ......

28 =

“Time:

CTest Item: ... ...

g peak

200.
mv r}ea:k

> I EE =l
Plotted by: ... [x’(a/-» é‘{)&'aé

- .

3

q

A
DayronNn T BROWN i~

-

Testing Ladoratories

o
L
o
Q9
s
Q
[
£
Q

S 6 7891

s 6 7891

S 6 7891

100.

1651 Enc 1 Pg 68

/0L

Y& T Ko
ComdTRlm
7

Pickup Sensitivity: ........

Pickup Serial Number: .....

Pickup Location: ............

oct/minute

O Tape

Sweep Speed: . LT

Mc

Pickup Sensing Axis:

Lab Form D-24

»o!\[}fofmmf(‘. Switch C, ueuuxavi, m mpa trome



TEST: VIBRATION

TEST EQUIPMENT

DAVTON T. BROWRN
L

- eAulomaiic SWHEh GO sow, s tpn oo

1651 Enc¢ 1 Pg 69

Test equipment utilized for the program reported herein was within its assigned interval of calibration.
Details are on file_at Dayton T. Brown, Inc. and will be made available upon request. :

ITEM MANUFACTURER MODEL S/N ACCURACY
Vibration Exciter: M. B. Electronics C-126 178 Transfer
Instrument

Power Amplifier M. B. Electronics 4450 205 Transfgr .

: Instrument
Sweep Oscillator Spectral Dynamics 'SD104A-5 | 187 + 27
Servo Monitor Spectral Dynamics SD105A - 140 + 47 o i
TRMS Volimeter Ballantine N321 403 + 47
Electronic Counter Honsanto 103A 503 + 1 Count
Dynamic Analyzer Spectral Dynamics SDH101R 53 4+ 0.25 dB I
Dynamic Analyzer Spectral Dynamics SD1013B 675 + 0:25 dB
Filter Spectral Dynamics AR-5 289 Mfr. Spec.
Filter Spectral Dynamics AR=5 290 Mfr. Spec.
Filter Spectral Dynamics AR-10 711 Mfr. Spec. I
_Filtér Spectral "I)anami'és ' AR-10 055 Mfr. Spec. l
Log Converter Hewlett Packard 75624 12114 I

' 01452 |+ 1 dB
_ o N 12118 |
Log Cénverter Hewletit Packard 7562A 01452 + 1 ds I
T - 1543A11

X-Y Recorder Hewlett Packard 70358 724 + 17 : I
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DAYTON 7. BROWWM
P .
%

TEST EQUIPMENT

TEST: VIB'RA'I; ION

ITEM _ MANUFACTURER MODEL S/N ACCURACY

T . | —[I320A

X-Y Recorder Hewlett Packard 70358 07559 + 17
Timer ‘ Dimco Gray S 171 47-120 |+ 1 Second
Charge Amplifier Unholtz Dickie 11MGV '

: T , SLF1 EO-44 + 5%
_ Charge Amplifier Unholtz Dickie 8PMCY | 50-64 |+ 5%
Charge Amplifier Unholtz Dickie 8PMCY | 50-66 |+ 5%
Charge Amplifier Unholtz Dickie 8PMCV 50-68 + 57
Charge Amplifier Unholtz Dickie | seMev 50-70 |+ 5%
. ' e | 1MGV
Charge Amplifier .Unholtz Dickie SLFL | w0 46 +5%
' Charge Amplifier Unholtz Dickie '8PMCV 50-47 |+ 5%
Charge Amplifier _ Unholtz Dickie .| 8PMCV 1 50-53 I 5%
' 11MGV .
Charge Amplifier Unholtz Dickie SLF1 | EO 40 + 5%
_ . 11MGV .

Charge Amplifier Unholtz Dickie SLF1 EO 49 + 5%
. : 4 - | p1iMSV ,
Charge Amplifier Unholtz Dickie 182 C467 + 5%
: | D11MSV

Charge Amplifier | Unholtz Dickie 82 C470 + 5%
Accelerometer Unholtz Dickie 5D21 199 + 5%

Test equipment utilized for the program reported herein was within its assigned interval of calibration.
Details are on file at Dayton T. Brown, Inc. and will be made availabie upon request.

1651 Enc 1 Pg 70
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DAYTON T. BROWN .

.
- TEST EQUIPMENT
TEST: . yrgraTION |
ITEM : MANUFACfUR‘ER MCV)DEL'l ' IS/N -ACCURACY
Accelerometer B Unhé;tz Dickie SDZi_' 224 + 5%
Acéélérémetet_ - Unhoitz»Dickie | ..5D21-8.. _246 j:SZ
' Acqe}eromefér | . Unholtz Dickie "] °spb21 456 3;5%
Accéfgrééeter A..>Unhgltz>bickie - - »SDél.-””f=‘459 + 5%
Accelerometer' . M.B. Electronics 303. 149209 + 5%
Accelerometef_ Endevcoiv '2226C | ABAO j;SZ
Accelerometer . Egdevcow A 22260 ' CQ43Q\ + 5%
Accelerometer ~ | Endevco ) 2226C | Cfég j;SZ
AcCélerometé;>% N :Eh&évco" o .22280. \YG79 + 5%
»vgcceleyémeter ' "_Jgnde;co - ) AZ?és:t. .-.fﬁ04 + 5%

Test equipment utilized for the program reported herein was within its assigned interval of calibration.
Details are on file at Dayton T. Brown, Inc. and will be made available upon request. B

1651 Enc:l Pg 71
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TESTED FOR:

JOB NO: 4017
DTBO4R77-1651

ISOMEDIX INC.

ITEM:

SOLENOID VALVES

TYPICAL VIBRATION TEST SETUP
AXES DESIGNATION
FILE NO: 1516
ENCLOSURE: 2

97-00-000

DATE:
PHOTO:

S/N:

DTB#

1-9

1 OCTOBER 1977

1

Yl

D ayrorn T BrRownN INC.

‘ Testing Laboratories




TESTED FOR: ISOMEDIX INC. ITEM: SOLENOID VALVE

JOB NO: 401797-00-000
DTBO4R77-1651

TYPICAL VIBRATION TEST SETUP
FILE NO: 1541
ENCLOSURE: 2

DATE:
PHOTO:

S/N: DTB# 6

6 OCTOBER 1977
2

ya

Dayron T BrRown 1nvC.

‘ Testing Laboratories
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OPERATIONAL. DATA AT 'DAYTON T. BROWN'

Isomedix, inc. © 25 Eastmans Road, Parsippany, New Jersey 07054 (201) 887-4700

Chicago, Iinois @ 7828 Nagte Ave., Morton Grove, 1llinois 60053 (312) 966:1160
Columbus, Mississippi  ®  Post Office Box 2044, Industrial Park South, Columbus, Mississippi 39701 (601) 327-8015

o ANTOMAlE SWHCH Cotutuinnn a s b

7



" oAutomatic Swltch Cascnam, assna

[




FREQNG, b
o &@ B 1D 3135 B Pl vddiasTO| &)1 51|/ 92

!

& |23 B |

53|24 g\

b 3’9»3’ i
g [{.,? ‘i :"_'
103} 4 H iR
/ | 1 P
33 'g | . . ;

204 , |

2| ¥ |, | 'l HEEE

Ziwsle] | HL ]|y I CH I

——n i el R e e e s e S Sl bt .. — -

S F//-B : q LC—VEL“D 75/46“CD FQ,L/'&B&‘f;
b o V“"‘ NS 7 | EAXIS | R-ANs

PE-EN, | EVERLG.. De-e0 | Elees, | DE-60 | ENsRS

RiM , - "
0 \5Z 1109 O+ 52).10%| 0') SEhe/i 0 ' <Y ik 0 BT e

oK| | ok} \1

‘\‘ | ‘ \f

P \;\—N Wy~ -
o
LSS AR
—— . &
T

T — N

Nl g
Wi WD
n

-, .
. o P P

'
N e 2 e e At M S m e
53 sy et e A 8 B 1 b o

: \IAL\/E‘ po (YPL. UF%’)IOAH[EGoLer]D AT’I’I ')’L/DC .A\\é’l
BT PeszguRE IS0 BRT¥ATh SRR
102 VAC : - o WM%

. ——
* PA\\T \\/H’\\/ BE ¢ LEV::P D'Mr.E,ﬂ-L; Pté\ou “{Ef’jslél 49

, oAUtomatic Slich CO wstarm. s ag rms

WEREA ¢REASE : T :

Ca O 8

! R - \
y



Back oF F/13
-

d 3 * P . . \

. AN Righm Raarved

oAutomatic: Switch Conucuixenn



r'—r'.x g e HE R - Dy—_ o oy = r—

//[I“ Cj LCVEL’? '7EAC{1E]) FOI&/”FE/LL

Mk [~ >’_«.A)<l~_/7 T E- Ax(,s T X-Aws
et —— _ ' _ ~.
| PE-EN, | BURRG., 7: EM EVERG, | DE-EV | ENER:
FReAN, | @ 570t o1 51 D% o' A 10/ 0 I_{Z[o,‘Zs o5z hozl.0t 574
dNo | |2ps| |2 05| ol | |oks |

. p?)@ o~ ' . “\-;1: U“‘ | ) . Ol\ ' O‘k .. | _;.' .-. OC .

N~ -

— —
N SR WY -~ ..

.

7}

et g e

NI
@i Wi
wn

%
W

WO e WY
T

@ ey ©» n

- ~
W
O\~

R R A

blf | WL ]
\]A\\/z: )0"5 lyPC" GOLE‘ODID Mﬂzupe % A\\’:
NLET ?P.C%UF*‘-: Oas P\ BART¥ATD ks
LA
9!‘"PA(&T fo\/ %E' {EV =128 m \)-'AE'. & P.<.m_x Pm—rc.:éo <L

2y

- ‘
P

" oAiﬂmnuIIL SWItCh Coomenuenm azepn trama ’




| F//f'

N EE ,%Q%aﬂ 15 L O =/50  PSIG

},,\ *’”,b// Lylgt / | /Z{Zr-@%ui (Z 55’7‘&//% ’/7— -

)é{"ﬂ*QvQALO /7 Q—J\kuﬁpy ﬁ%_v/ O/QV’IC/%Z/{‘L DAL L AAL

i LL ANE AN a.f% A?«g /

£

)4[5? @umﬂ/p &;: XQ,V\Q:},A: g/ OQ@ % / n J

LI
,j//f”i 1EAG €. f’/ LA 37 /

e
;

/&/@’;ﬂé :Z*;*’?,-"l-‘ ﬁ/i,/l//'é Oy /g;f’:{i/if T cx/ e /

/‘""aﬁ”&/ . /N /T

' OAU[()l“ﬂm". Swilch Couuenaxvin, asagpo tonee




s R ek - B T s S e R L It s
v

V2 cj L[’VEU: ZEAC#CD Forc,mfgf;_

M >"’->4)<'9 | CE-AXIS cloX=ANS
Perk —— - - —
- | De-sM, | BELERG. Oe-eN) | EWErRG, | DE-EN | ENERS
Frea o, | © s2hot) 01 st D% o' S°/Hoﬂ o' sZil o8] 1953.0*5"/’/0/0
\Q‘ o |21 7517 | pl | o lns]7 o= Vol |7

&

J
A
(!

T o & W
W
W
o

O~ pdn
e

Yy
Pats
o
Va
;‘
G
P
[N}

. omna—

47 » ; Y
b lezol oK oK s e D]
{ ok oY ) 9 - 2 9{ |
15 [.Sb | e ok _ ; ‘
12 1,83 ple| N 4\ 0k Y X ol ‘
] tac ¥ A |
ALE 7US = oK ¢ %
. » -
221 150t 2¢| N o4 | 5% PN X
' X .
3 Y N a5 gt > N
2Ll 180t YA H e
Lf’ 2 DY o3 3 (.-9( ~
RN P I ~ . o
Al X =y
! " ol N N > AR
= &< ( L - -
3 211. ; , 76\
ol
I -J
(2N ~
[ \3 -

O N\
~ 7
o .
?\t -
!//
T

J

Y

Ly

A

\

-
AR A

=

M——-

C—_-
A\

O

IR

Oy <&

ST A

-

A

'~

7

]

O

Ia

)

[ ™
14 || < I L o B K ‘
52, Y ‘)\ 9( \?i . g PN 3 3L b
53+ 5 | R AN § 20 50 N B ol IN|
N y.s | _ | l

\jAL\/E-}Ooé Tyee. éocew‘om ATTLTUDG *, %’%Ax\a
In-ET PrescuRE /0. PRT¥ATD S s

Y-Ans
%PART MY DE LEVc:P MA\"HE <é P\s\ou PC*TH%ZME

‘ o N @\ el I

oAulomalle Swilch Coucuinavin an vs temers




-~

e P - e ———— 7oy e ammpees wtete - Mewm Sy L jeeeweeisTeree

) »; éﬂ% /-7/74 L[’VEL% EEACHC]) Fo:t/ﬁ,_ﬁ

:;“.” JTANS T EAKS | X-Ans
;"i 'DE-EA'J_, | Lf.UE:LQ, | DE.- ;/q' i }:Qaea, DE-eN E.‘MEE,_

rea\ - | O 155107 9:57:' Y ANARVANA .o.:yg‘zo;; ol BINtZ o‘/g_";’/os&
| %%0 4 ij,s/ﬁ 1465157 | O 5?::,;”'5"5&& 155 0| 4 '_./F:f’@”‘"" A

i l2el”” YV oKy SN I E2C I At

s \5[, RS IR VR 2 :S.‘ K oK |0k ' ol

12 et PYEIN | o > ol | loe

PR AL ;{0/{&?} X % o€ ok

2% 15|24 oK 1% § oK 1< ;é 0 <
2408 2Ry KK 3 ~< 54 IS o
23 PRI | k ok| pk

%’25% 04 ,/4 EE Of/'_g ‘» 0¥ A’ oz X

bog 380K |5 X \Q 2L o4 ok 24

¢ [“{?; ~of L |oX|oF 3\\\\ N 1o¢ ok | ok

0% 4 94 9\ 0K li R 2 1o Nk

’3% 1 1ok D%’Oi’ i‘\j BN = ioz s K

” K S ¢ \j 5 X 1PLs 54

T I N I X N LI A X |

L(g% b ok 0"% X o 6/% 54

32| ¥ -";'li 25K N s P P& P4

I e I I I I A B o I

\[AL\/E— )Ué(,,' Type NP E31L LS E ‘é.bt.e;\ﬁ.olD ATTLTUDE ',.é’_.-;,xx\g
ANGET PRESLURE 13T RART¥AT D Sheh o
20 VDL . Y-As
%-PAQT W™ 1\,\/ BE LE V:_Q, P\é\ow ‘PO\,Tf’ I:‘ 2. J&

oANlomatic SWitch (0 xcwianviz a1 tws sarme




/7

T T2 S .
‘r . . _ - .

PEYSETRE

HLXEVIY

oAtlomatic Swilch (hwe




VP E3NESE /0 =175 PS/G

D C

predit oot-pont T

; 7 7
- R f . Y . il s D e J : R
- 4592_45/.??%5_”_,{55«;_@&:._/_/‘-«4 Z, CL DA LGdAA

QI [j/ /4 % '.,».' z /47 / /i‘ el

ﬂ" /[9 ’v’?-’i / T
Vi

"i‘

/ o
A ‘LJ GQJ Anlnditee t// s (' ~/L Vil el den

154

ol //7//

//",r

eAutomatic: SWilch (o wuiown atge tiwe



y /e F/ 19 Cj . LEVELS

s e —— ———

CACH ED Fo:a/ B/“lf

M”J o — A e
Pert NAR&-\-Cy A/{;:cmmf e 74‘/\“ - OX-ANS
'\ C——
F:M TE-EN, | EVERL,, 76 c;J, EERG, | DE-ENM | ENBRA
FREO Tl 5,2.’)0’,; C' 1y D% o S,Z‘IO/Z YA ‘02 o157 \0% 0 e ANCH/
N y - ! ‘
%5‘10 10 (2010005 190 14D | P 10 |20 [200]19¢]180) O o |20 U IWATEY
{ ?;’o Q{ ‘ oK 124 ORL . T D/_{'
15 |.Sbj| 28 24 b
iz .89 O Y
13 }.&;
*x IYZ’. ok 0k :
250 15| oK} oK
3 ' Als
210 148 | o BN [
{23 1 @9 Pk
| o¢ - S8
5%; 24 ' . M/ v
L3V |, 0% o4
2115 ox S pgy SN
0% ‘ ON oK |
/ v iy [ ok |
A S~ i 5]
B K 2. . . '
Ko 0K ok , il
2’-.!5 'l SUER _OK _ } |
14 ) 2005, Y*M 1 |
Zws ]y OK_; fx\/ \L/f
| i = ‘* C /}// — | | .
\IAL\/E‘ \\)0’7 ‘TY = ;_1(202 30r‘,,,21>r &0' b\jVV) A-T,ﬂ )UDC g A}\\‘.)
- —~ WhEM,.
“\”- T ?QC 5\)‘2’5— 2—00 ?%E-T&'k _D ﬁHAﬁé’ !
GTO VD o S (L

AR PART WY B @Nm 4R, €

oAntomatic Suilch Couvcutann amps fmees

P\b\OU 'P”‘L.T$ 1'1‘2, ‘t




b

P
A

.

N . . . : . ) . N -.
. L . - . . -

: oAlllOﬂiﬂnC Swhch Co.wewienv, A Bpn Rewned,




F/zo

- ’&‘l‘ .--_-y—.—- y oy A o —

NS Y S e e cqr o -

B LT e

cj chez,e ’7EACMED Foe 7 B/*f

.f;’“ij o 2/., )((6 R

DECPEASE

TEAXIS

COXEANS

Pf‘d"' JIMCREARS
W

K’H £ A

' 5509 Of S7)
DIt

[

£ REG

S 9

a 2|
.. ‘D'A
1 |20
5 |56
Z. 1. o
/SRR
yA
1y
/3; lsg
U | 243 .
67 38|~ o
9
8. L}‘lg ~ "9§ i
' /O EN 1‘; ) \O"

—

e—
o
G\~ Y
<
e e e, -."""“-:‘. s

32us )

A ,
.l—‘_.'" -
\ X

JAwE O°7 Treer T

0K

o

Rl

oK

22 Soul, @

LNLET ?&Eé;VEE ooa_s‘.'

*’PAQT M\L\\/ BE ¢ Lgv =P \1, PJxP qE P,mn Dﬂef(i«’ﬂ &

i c'\\lmn;ﬂlfc S\'\'_"fh COmewtaxvs, a1 topm B,

»

xmrt;w;wuﬁ/# er S
ijmdm’) r&ﬁl TUDE ¢ % AM&

0.ps

I

XN
e
3N

9 ‘(\
s

I ” ?.,
t oK

PARTHATD, 4

| IS

.e L._"_

HN

N B4

} )\

i N

i R

N A

{

!

-
X

;

(0

LY N
4

=
-, ' ; /T "-;\ ,.:’

/"

Yo

: '\J.. ..

~)Ht;N
L ’n‘/’u‘f [

Y-AX\S

0| 01 Y107 0 57§00
| Ops

W

) ; S _ :
. ' H ] [l . . .
. Lo . ' : o ' M . -
A Al s Py s ot st S b LKV N -y
1} . : .
. H
. . *

PE-EMN, | BUELE,, De- 's/q ENeers, | DE-6N | EMeRs
0%, ‘S’_’A EXs

e



b~&@o PSIG

/?/.La‘/? ’/’ ,// LsC ._L.'/ ) 15&/59]‘:‘

iﬂ_

;3"

) CopT
_ s
- -/{::}’/Zﬁ (‘1“1)(‘:3/ -r(' ‘:f‘{/ /f) i)w:/ i,‘, EJ'; A a2 L—Q
4\ B
.(:/70 L BN

P g O N

/(/

E e
/ JL"/‘} /;,(;ﬂ,,f{ A, /

- . . 4/ —
4&""60 AU / M o QAL x{ % f //'“‘"’ (,,-_ T f /"7’& - /»* A LJ/)///Z«M t{.c{'z,fz!/?«é’

/" /."/? "

s

-
s g

5 ;;" N . 7 /
2 @ j’é&gi’ \z..;-) w3 5 /

a [

-

=

I




A ik o ———— L Tt b e T2 . —— P eie . e oo m—— e e o o e -

L F/27 q Lm/»:z,s ZE-&UJE}) Fo,,/ B L&

44—

::;i /;de?s'ﬁ ¢NX(§— is/aaa,\ee "\Z ._-7‘&‘2((5 ‘ " A—ANS .
giy| PE-EM, EVERG,. DE-;M Eders, | DE-eN | EMEERs
Ffe.,;cz\fQ (@ 5me‘.’-; 01 S5y 0%l o) sh4| 0V sH ik ol By :;gf/,.o‘._f;)‘:’ioﬁg
%/ Q10 |0 207 0 122 Pl o |20 /_O/’M 120 © /'9. !_%(7_“2?;'9/%-’0 ey
t |2010K 125 N IR A0 I B [ oiy | o
15 |56 | | K |2 O R B {
2 leg || B I A A T A
A )\fz BN EEY PEL K
; o %
25| 15| zb gﬁ
EX AN I L O O L B I
{23 : %S I v
£45124] || o k| et
bom 3,8 SR I N 1777 I N /7.4 I
7 |5 I T 3 I 4 O 1 O
0% 4 B T A O T S O I I8 O A
3% [ T 0 I O 2 I |
@ oK ok ’
U5 N ok
0% (AN oL
52‘ ¥ i‘ | oK , oW
LN TR \g \le iOF oX|i | 1 ‘J | .\’/P_
. A R 4
' B \’TT'“‘/)/ L~ :

\jA \/z: }0"2 wPC NP?B’?.WSN o:ouewon) ATTLTUDG ¢, ‘A:Q;\s

IMET PescueE 200 RIRT¥ATLINT:
' Y-Ax\6
O}

_Yovbe o
?AQ MAY ‘59. {EV:.,,, DIAS U, é, ﬁ?@p;fﬂ%l,{i

* oAutomatle Suilch Comcoinnm anngn neanes.

|

F



e
NS

>

; . e B . .
] / . ) ) . .
. . B 1 N .

ct\;llomuﬂc Swiich c;l;tllllvlll A% R Romed, :



R
N

W g
W WY
W N
6o o

LR NN
s
LS

- e e e P Y 4t S8 S, =

7Y
PE:\:-
Riv

WD e
Lo
L

W
W W
“n

< WV T &
L TS '
.

e

KRN

3L ¥

33 y5|

| \[_AL\/E 0° 3 Types

F/ 2.3

—— g — o e e s e e e — —a e —
R Akt ] 3 —— Sem e

q Lm/ezf.; ZE&CHE}) For- / B%f;:

T AR 7

IRVSRCTIR N | DECREALE

Z-AXS

X =ANS

TE-EN, | EVERCG., - | ENEEG,
ID% .0 SZ}OZ O 15% lD,Z ) 5’Z l‘lDZ 0 '5'70'/07:

05:5 o O"SZ‘
D (o8 |10|ID|7.5

\
H

!

L ——— e s e e

et e et B e\

—
it et

A\\i

BT PeEsLURE

S e e e

*‘PA(&

7.0 | plos|rofip 75|70

SRl T OR

Oi\’\ ;/
3N

B 1 B I Y < B

Dlo.cl10D9.5
Pl I A Ur’ -

N ot

| : ’ f\‘:.— .
\/\\ , O i N
of lew 34 -
O '» o

' r\L L Vil 137 AN
) OK o Ol< ! }f W
) . il ‘

L2 I (4 1 A B ,§

Aiiincyne PSR

t

'0...'. | me“’#’

WH::M
SHALG .
Y-Ans

MY BE' Lsm, Vit R ({; Plsxou ﬁ;qs:m}:

: 0 liiﬂ(ﬂﬂlic Sudich C(\.-c-u-_vm 20 2pn Roasred '

DE-eN | ENERA

7o

éouewmb ATﬂ ;uDG ~Z Ax\z N

_ : . ‘
B BN BN N N NN N N M B w e N N NN N
) an N e
. 4

)‘



A 2

!

___/L_’;f)fz 29 5 E |

/0~ R00 "35‘!6,

D . Sols ”‘Qt‘p ﬂ/p&ﬁd Qg CZ//L QM /'27

s
i

I_____ __M/Q/“’{ fL/_ A Q/;\,an/w / _,&/J

.4_[/»,«//,/»24 \//M«’ /G“ bl

ﬂ//i& Q;U :

JJU\J"L»K QQ Ly

A f%»\ﬁ/ iﬁpacfu /z’u vl ;Lj ‘
Jd .7/ / )
/Zz{/c/it,f’iw‘z i //&7 el f' 7;

[_}fl @”M’
e

3

J:ﬂ/\w )dj\,(,&u,\ C,f (,aw’/ Véx %, f"“,{;"? s
G

. o-Al;lOl"ﬂ“C Suilch Concunnnn, a1 bsmms -




. . . r
- - - / |

S e D) UG A4DWOINYO

% z#:s?:ff‘\ sy 3 d‘rc\VIQ Y137 199 A9 Lavd, g

R4

- sw"( - eld Ob/vv'wl -
gTcig qlvxlats  oh-0 2INITIYY La~Nl
“‘\(V‘f 90”«“}%’ Q'Oﬂaﬁobszéev‘az%‘g clmmau ba(\,( SIS
%?N ' ’\* PN | 'f\ L\ AR
LT T T T
_ \ . [
%
124
¥ |za
SRR
| &€ T
V%S
x % €T | h
| ‘= 1 |%%
i * l H_S,'"__ %’Zf
'“ ! e
1 e g
o ( 95| 2
o dal |- po| | be Mofos]
P 3 R S e o N P y(}? .
2eloz [of | 2o reloe o 2 |0 |z ez ot o | o 5E
o1 ZSs o henFale g 04'5‘ 0 7S Lo Jhat ysaatzst o N
syan=z | (e-ad | ‘v ca-3¢ | *9wmna | Na-3¢ HI:Z
SNt~ X { c-;))(-V‘:. , _%Wifmé )( ’%m{:zf j‘j}g’i
;';’95647@ daﬁwgz 972&77 [9 jz/J



I3ACK 2"0‘{: »MF/_),-S’_’

. . ° 1 " .4_‘ -
i ST e .
. . g
- ) [ . .- " . .

e > ] o

R
e
Mt

© | oAulomatic Switch Calscsmm



. O

/:/Q.é q Lm/cua ZEAC“ ED FO“—/ ${fﬁ ;

M TR T ZAXS | X-Mus
o |57 )0”/; 0! s "7*“1_0%. I ATAR RNy R ARy 1A R EPAR

alllp | RS . '- O.izs o | |2ps

lzolee| | o | . -?bﬂ oK aef

O

(e
AN\

{
: . { ) ' 4

i : : . '
. N [ ., ' N -
ol . . . . P . [
e . 4 . s s AR S0 o A T s ot Ny
. . ' .

o e ¢ 808 s

. .
- et st oot e,
B R ]

| \]A_\;\/é 09 ffi’y?é'; o .é'oLeM.mD Aﬁ’n';’up@ -Z,-Ame_

JNLET ?ac—*‘eguaa 035 PART™ fr" Sk
~ ' COYRANS

*PAQT Mby RE ! LEVEL. DIaP. & Prctas meruéo &

: oAutomatic Swiich (.(luuumu::.:;;;;; :

|

. lE A 0 Nk NN S IR N N IR N D N R AR A A M e



|
N wrrsazAsze  o-fo pE
v 4l3 e - -

:,: ﬁfa/&éﬁmxw? | SR —
J’. )XM/ V4 ﬂM%/ e w/ / #ww//w /M

: _I- ;64/3 Lrters / e Z{ a/wdd,»aw .&L/em«-«e :
1 WJJ ﬁéBM M%%WW
1- L0 At 07_4@)?4/ -

l gﬁ’j‘/"\ M '4'*8 ﬁi—MLOMS/ &4%’6 ,éﬂ/ /Q/LW‘“O“
_l ' ,hm,@n,uaf |
1 /@4('/@ /Zm/ MMJM/ /0// ﬁ T ﬂj /éﬂw/ cqoé
e a J
1

E eAutématlc Swvitch Couuemamwn, nl;--- .‘_ )



APPENDIX G
"ASCO' SEISMIC TESTS SUMMARY

AND OPERATIONAIL DATA

Isomedix,Inc. ¢ 25Eastmans Road, Parsippany, New Jersey 07054 (201) 887-4700

Chicago, lllinois e 7828 Nagle Ave., Morton Grove, lilinois 60053 (312) 966-1160
Columbus, Mississippi ®  Post Otfice Box 2044, Industrial Park South, Columbus, Miaslssippl 39701 (601) 327-8015

 oAutomatic Swiich Co.mutcnn s trs tmnme



.G/l

Summary of SEISMIC TESTS conducted at Automatic Switch Co.

The nine valves were seismic fragility tested per Para 9.4.2
.4.2.3 of ASCO<Qualification Séecification AQS~-21678 Revision B
(Appendix A). They were individually mounted with solenoias in
vertical upright position and rigidly fastened to the seismic

shaker for sinusoidal vibration in horizontal -and vertical axes.

The valves were connected_electrically, inlet to instrument
grade air supply, and cylinder port to small reservoir. They
were tested with single frequency sinusoidal motion at one-third
octave intervals from 1 to .33 ‘Hz to minimum limit shown of

Fig. 9.1 of ASCO Qualification Specification AQS-21678 Revision_B

-t0 a maximum of 10g or onset of-malfunc;ibn, which is defined

as a change Of 10% of inlet-pressure -from the nominal pressure at

“the- cylinder port.

Accelerdtion -forces (g-levels) were-limited by the machine capa-
bility of 6" maximum displacement, 40"/ééde‘maxiﬁﬁﬁ_velocity and

an arbitrarily selected 10g maximum acceleration. See Figure

~attached.

All the valves ‘(except valve No. 7)-passed-the -functional require=-s -

ments. Following is the summary of the g-levels feached in

energized and de<energized ‘states and pressures:

lsdrﬁedix, Inc. e 25 Eastmans Road, Parsippany, New Jersey 07054 (201) 887-4700

Chicago, lllinois @ 7828 Nagle Ave., Morton Grove, Illinois 60053 (312) 966-1160 _
Columbus, Mississippi @  Post Oftice Box 2044, Industriai Park South, Columbus, Mississippi 39701 (601) 327-8015

. ‘ oAUlomatic Switch Co.weuianen A% Bups Rearred




I G/2
I : g-level
= Valve No. Pressure ' Energized De-energized .
I‘ 1 | 7" water : 10 7.0
125 psi 10 - 5.5
| I 2 10 -psi 10 8.5
' 125 psi o 10 10
I 3 10 psi | 9.7 10
I | 125 psi | 1o 10
4 7" water iO 4,7
I 150 psi T 10 6.5
, 5 | 7" water - 10 10
I 150 psi 10 10
I | 6 10 psi | 10 10
i . o 175' psi 10 | .10
I | 7 7" water : 10 1.4
200 psi 10 3.0
I 8 | 10 psi . 1o 10
I 200 psi 10 .10
‘ 9 7" water 10 9.0
l 40 psi 10 8.8
I .
i
i
I
'm

iIsomedix, Inc. © 25 Eastmans Road, Parsippany, New Jersey 07054 (201) 887-4700

Chicago, lllinois @ 7828 Nagla Ave.. Morton Grove, lllinols 60053 (312) 966-1160
Columbus, Mississippi  ®  Post Offico Box 2044, Industrial Park South, Columbus, Mississippi 39701 (601) 327-8015
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