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; 3.0 MANUFACTURER

4.0 SUMMARY
.

An 18-inch I.ugged Wafer Stop Valve Assembly with a Limitorque Actuator, hereinaf ter
called the specimen, was subjected to Static Loads and Pressure Integrity Tests as
required by the Clow corporation, Engineered Products Division, Purchase Order
Number 30-11654 and Wyle Laboratories' Seismic Test Procedure 541/0465/WB, dated
May 25, 1983, Revision A. The test program was performed on June 14, 1983.

|
The test program consisted of static load testing and seat leakage testing prior to
and after the load tests. The specimen was electrically powered and monitored for
functional operation during the test program as required.

| The specimen demonstrated sufficient integrity to withstand, without compromise of
structure, electrical function, or mechanical function, the prescribed load
testing.
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4.0 St:10'.ARY (Continued)

Table I contains descriptions of the test runs.
.:s*

i

Figure 1 shows a representative section'of the oscillograph records of
the electrical monitoring channels. -

.

Photograph 1 shows the load test setup.
'

Appendix I contains the Instru=entation Equipment Sheets.

Appendix II contains the Wyle Laboratories' Seismic Test Procedure
541/0465/WB, dated May 25, 1983, Revision A.

Appendix III contains the Wyle Laboratories' Certification of Compliance
No. HSV/106, dated June 27, 1983.
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5.0 STATIC LOAD TEST. REQUIRE.T.NTS

5.1 Specimen Mounting -

The specimen shall be installed in a Wyle-fabricated test fixture as
shown in Figure 1 of the Test Procedure (Appendix II). The test fixture
shall be welded to a rigid reaction frame.

t 5.2 Static Load Excitation*

An equivalent static load of 4.5 g* shall be applied in line with the
cancer of gravity of the actuator in each of the three (3) orthogonal
specimen axes. The center of gravity of the actuator and a smooth, flat
surface for the application of the static load shall be provided by Clow
Corporation. The seat leakage differential pressure for the valve shall
be simultaneously applied to the test fixture while the static load is
applied. The specimen shall then be cycled while in the deflected = ode
as described in Paragraph 5.5.

The magnitude of the load shall be determined by =ultiplying the
hydraulic pressure by the effective piston area of the hydraulic
cylinders. The loads shall be applied simultaneously with one, two or
three hydraulic cylinders. It is assumed that the static load can be
applied in either the positive or negative direction.

.

* Assuming an actuator weight of 1220 pounds,
| the applied (or equivalent) static load shall

be 5490 pounds in each orthogonal direction.

5.3 Pre-test and Post-test Functional Operability .

Prior to and following the application of the static loads, the specimen
shall be stroked through four (4) complete operating cycles (two cycles
with 368 VAC power and two cycles with 460 VAC power).

5.4 Seat Leakage Tests

Seat leakage tests shall be performed prior to and after the static load
tests in accordance with the Clow Corporation " Seat Bubble Test
Procedure EPS 30-49-832." The leakage cese duration shall be four (4)
minutes.

|

|
|

|
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5.0 STATIC LOAD TEST REQUIREMENTS (Continued)

5.5 Operability Tests

With the static loads applied, the specimen shall be streked through
three (3) complete operating cycles:- Open-to-closed with internal
pressure; closed-to-open with differential seat leakage pressure.

The operating time in each direction of travel shall be recorded during
each operating cycle.

5.6 Electrical Power

A variable source of electrical power (368 to 460 VAC, 3 phase, 60 H:)
shall be furnished for the operation of the specimen.

5.7 Electrical Monitoring
.

Five (3) electrical monitoring channels shall be recorded en
oscillograph recorders to monitor the following:

1) A limit switch (which changes sea'te in the opening direction).

2) A limit switch (which changes state in the closing direction).
,

3) Torque switch (which shuts. off . power at the end of the closing
stroke). A ,

..x n.

4) Operating current.

- : 36; > > c. -
5) Valve disc motion (rotary potentiemeter ' attached to rotating disc

on the actuator).

5.8 Pneumatics -

Pneumatic pressure of 55 psig shall be provided to perform the leakage
tests described in Paragraph 5.4 and the operability tests described in
Paragraph 5.5. < - s- - - - -

_

O

e
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6.0 STATIC LOAD TEST PROCEDURES AND RESULTS

6.1 SPECIMEN MOUNTING PROCEDURES

The specimen was installed in a Wyle-fabricated test fixture as shown in
Figure 1 of Appendix II. The test fixture was welded to a rigid reaction
frame as shown in Photograph 1.

6.2 Static Load Excitation' Procedures

An equivalent static load of 4.5 g (5490 pounds-force) was applied in
line with the center of gravity of the actuator in each of the three (3)
orthogonal specimen axes. The seat leakage differential pressure for
the valve was si=ultaneously applied to the test fixture while the static
load was applied. The specimen was then cycled while in the deflected
mode as described in Paragraph 6.5.

The magnitude of the force in the horizontal plane (X/Z axes as shown in
Photograph 1) was 7764 lbf. The application of this force at a 45-degree
angle (to e'ither axis) resulted in an equivalent static load of 5490 lbf
in both the X and 2 axes. The magnitude of the force in the vertical axis
(Y axis as shown in Figure 1) was 5490 lbf. The mar.nitudes of the two (2)
loads were determined by multiplying the hydraulic pressures (620 psig
to the horizontal, 440 psig to the vertical) by the effective piston
areas of the 4-inch dia=eter hydraulic cylinders (12.6 square inches)..

The loads were applied in the directions shown in Photograph 1.
.

6.2.1 Static Load Excitation Results

It was demonstrated that the specimen possessed sufficient structural
integrity to withstand the prescribed loads. Operational test results
are presented in Table I.

.

6.3 Pre-test and Post-test Functional Ooerability Procedures

Prior to and following the application of the static loads, the specimen -

was stroked through four (4) complete operating cycles.

Two (2) operating cycles were performed at 460 VAC and two (2) were
perfor=ed at 368 VAC.

6.3.1 Pre-test and Post-test Functional Operability Results

Stroking times recorded during cycling tests are presented in Table I.

!

VVYLE LABORATORIME
Huntsche Facshty
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6.0 STATIC LOAD TEST ?ROCEDURES AND RESULTS (Continued)

6.4 Seat Leakage Test Procedures

Seat leakage tests were perforned prior to and af:er the static load
tests in accordance with the Clow Corporation's " Seat Subble Tes: Proce-
dure EPS 30-49-832." The leakage test duration was four (4) minutes.

6.4.1 Seat Leakage Test Results

No leakage was detec:ed during the seat leakage tests perfor=ed prior :o
and after the static load tests.

6.5 Operability Test Procedures

With the static loads applied and an operating voltage of 368 VAC, the
specimen was stroked through three (3) complete operating cycles: Open-
to-closed with an internal pressure of 55 psig; closed-:o-open with a
differential seat leakage pressure of 55 psig.

The operating time in each direction of travel was recorded during each
operating cycle.

6.5.1 Operability Tes: Results
*

.

Stroking times recorded during operability tests are presented in Table
I. -

A representative section of the oscillograph records of the electrical
monitoring channels is shown in Figure 1.

6.6 Electrical ?cuering Procedures

A variable source of electrical power (368 to 460 VAC, 3 phase, 60 He)
was furnished for the operation of the specimen during the test program.

The electrical power was connected to the specimen such that a pushbutten
motor starter (furnished by Wyle) would initiate valve travel in either
the closed-to-open or open-to-closed. directions. During the closed-to-
open stroke, the electrical power was shut off by a preset limit switch.

| During the open-to-closed stroke, the electrical power was shut off by a
preset torque switch.

-. .

VVYLE LADORATORIES
Huntsyme *acihty
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6.0 STATIC LOAD TEST PROCEDURES AND RESULTS (Continued)

6.7 Electrical Monitoring Procedures

Five (5) electrical monitoring channels were recorded on oscillograph
recorders to monitor the following:

'

1) A limit switch (which changed state in the opening direction).

2) A limit switch (which changed state in the closing direction).

3) Torque switch (which shut off power at the end of the closing
stroke).

4) Operating current.

5) Valve disc motion (rotary potentiometer attached to rotating disc
on the actuator).

6.7.1 Electrical" Monitoring Results

The specimen stroking times are presented in Table I.

A representative section of the oscillograph records of the electrical
,- moni.toring channels is shown in Figure 1.

6.8 Pneumatics .

Pneumatic pressure of 55 psig was provided to perform the leakage tests
described in Paragraph 6.4 and the operability tests described in Para-,

graph 6.5. ~

.
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TEST SETUP FOR STATIC LOAD TESTING
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TEST PROCECURE NO.
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PAGE NO 2

TEST PROCEDUAE NO. 541/0465/W3
Revision A

1.0 PURPOSE

The purpose of this test program is to seismically qualify an 13-
inch Lugged Wafer Stop Valve Assembly (with a Limitorque
Actuator) by statically loading the actuator and ycke of the
valve with an equivalent static load of 4.5 g applied at the
center of gravity of the . actuator in each of the three (3)
orthogonal specimen axes. The specimen temperature and humidity
shall be ambient during the test program.

2.0 SPECIMIN DESCRIPTION AND MOUNTING

An 18-inch valve asse=bly (butterfly valve with an SMB l 'd53C
Limitorque actuator) as described on Clow Corporation Drawing
Nu=ber D-0702, hereinaf ter referred te ss the speci=en, shall be
attached to a Wyle-furnished test fixture as shown in Figure 1.
The test fixture shall be welded to a rigid reaction frame.

.

3.0 STATIC LOAD

An equivalent static load of _4.5 g* shall be applied in line with
the center of gravity of the actuator in each of the three (3)
orthogonal specimen axes. The center of gravity of the actuator*

and a smooth, flat surface for the application of the static load
shall be provided by Clow Corporation. The ' seat leakage
differential pressure for the valve shall be simultaneously
applied to the test fixture while the static load is applied.
The specimen shall then be cycled while in the deflected mode as
described in Paragraph 4.0.

The magnitude of the load shall be determined by multiplying the
hydraulic pressure bythe effective piston area of the hydraulic
cylinders. The loads shall be applied simultaneously with one,
two or three hydraulic cylinders. It is assumed that the static
load can be applied in either the' positive or negative

! direction.
|
|
,

* Assuming an actuatt.- seight of 1220 pounds,
the applied (or e<sivalent) static load shall
be 5490 poun' :.a each orthogonal direction.

.

.

t

-
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PAGE NO 3

TEST McCEtUPE NO. 541/0465MG
Revision A,

4.0 OPERA 3ILITY TESTS
,

With the static loads applied, the specimen shall be stroked
through three ec=plete operating cycles: Open-to-closed with
internal pressure; closed-to-open with differential seat leakage
pressure.

The operating time in each direction of travel shall be recorded
*

during each operating cycle.
1

5.0 SEAT LEAKAGE TESTS

Seat leakage tests shall be perfor=ed prior to and after the
static load tests in accordance with Clow Corporation's
" Pneumatic Seat Bubble Test" EPS 30-49-832. The leakage test
duration shall be four (4) minutes. -

6.0 PRE-TEST AN5 PCST-TEST FCTCTIONAL OPERABILII"!

Prior to and following the application of the static load, the
specimen shall be streked through four complete operating
cycles.

'
.

7.0 ELECTRICAL PO%da .

.

Standard electrical power of 368 7AC, 3 phase, 60 Hz, shall be
.furnished for the operation of the specimen. The voltage shall

be variable to 460 VAC for the pre-test and post-test baseline
operability tests.

8.0 ELECTAICAL MONITORING

Five (5) electrical monitoring channels shall be provided to
monitor the following:

1) A limit switch (which changes state in the openingdirection).

2) A limit switch (which changes state in the closingdirection).

3) Torque switch (which shuts off power at the end of the valve
stroke).

4) Operating current.

WYLE LAEORATORIES '<* 'CH I'" * "
esms..no Facony

. _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ -- - - - - ~-
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PAGE NO- 4

TEST PACOECUPE NO. 541/0465/'43-

Revision A

8.0 ELECTRICAL MONITORING (Continued)

5) Valve disc =otion (by attaching a rotary potentiometer to
the rotating disc on the actuator).

The electrical monitoring channels shall be recorded on an
oscillograph recorder.

.

9.0 PNE2fATIC PRESSURE

Pneumatic pressure of 55 psig shall be provided to perfor= the
leakage tests described in Paragraph 5.0 and the cycling tests
described in Paragraph 4.0.

'

10.0 IN-PROCESS INSPECTION

The records.shall be checked for quality of performance after-

each test.,

The specimen shall be examined for possible damage following
each test.

*

All important loading effects shall be logged.
~

Photographs shall be taken of any noticeable ph'ysical damage
that may occur.

.

11.0 REPORT

Five (5) copies of a certification-type test report for the
valve shall be issued for approval subsequent to completion of
testing. This report shall be signed by a Registered
Professional Engineer and shall summarize the test results and
conclusions, details and recommendations concerning
deficiencies and repairs, and photographs of test setups,
failures, test procedures, etc. The report shall also contain a

; list of test equipment used, calibrations, and Instrumentation
Log Sheets.

|

!

|
'

l

!
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W Y1.E
u.oaco.u senmc sv>wess e, s snus :Se

t.r. m rICATE OF COMPLIANCE

NO.: Hsv/106
DATE: June 27, 1983

. WYLE JOB NO.: 46823

1

Clow Corporation
40 Chestnut Avenue
Westnon:, Illinois 60559

Gentle =en:

Wyle Laboratories certifies that an 18" Lugged Wafer Stop Valve with an
SMB-1-H53C Limitorque Actuator has been tested in compliance with Wyle
Laboratories' Test Procedure 541/0465/WB, dated May 25, 1983, Revision A, and
Clow Corporation's ?urchase Order Number 30-11654 (Clow Job No.
82-2053-04(N)-01 for the Limerick Generating Station, Units 1 and 2).
Additionally, these tests were performed in co=pliance with the guidelines of

, the following specifications:

o Bechtel Corporation Specification 8031-P-144, Revision 1,
dated July 22, 1982 *

o Bechtel Corporation Specification 8031-G-11, Revision 15, -

dated May 7, 1979

o Clow Corporation Drawing No. D-0702

o Limitorque Drawing No. 02-442-0497-2

The results of the testing conducted under the listed specifications have been
completely and correctly conducted with accurate results, as documented in
Wyle Laboratories' Test Report No. 46823-1 dated June 27, 1983.
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