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April 10, 1997

*

LICENSEE: ENTERGY OPERATIONS, INC. (E01)

FACILITY: Grand Gulf Nuclear Station, Unit 1 (GGNS)-

,

SUBJECT: MEETING ON MOV THRUST METHODOLOGY USED FOR GENERIC ,

LETTER 95-07 FOR GRAND GULF NUCLEAR STATION, UNIT 1 '
'

(TAC N0. M93467) "

'A meeting was held on Tuesday, March 25, 1997, for the Nuclear Regulatory
Commission (NRC) staff and the licensee to discuss the Entergy Operations,
Inc. (E01) motor-operated valve (MOV)' thrust methodology used for Generic
Letter (GL) 95-07 for Grand Gulf. Nuclear Station, Unit 1 (GGNS). The meeting
was held at the Energy Service Center at the GGNS site near Port Gibson in
Claiborne County, Mississippi, at the request of the licensee. A notice of
this meeting was issued on March 3, 1997.'

~ Attachment 1 is the list of attendees, Attachment 2 is information provided by
the NRC staff at the meeting, and Attachment 3 is the handout from the
licensee at the meeting.

BACKGROUND:

GL 95-07,'" Pressure Locking aad Thermal Binding of Safety-Related Power-
Operated Gate Valves," was issued by the NRC on August 17, 1995. In GL 95-07,
the NRC requested licensees to perform (1) an evaluation of operational
configurations of safety-related power-operated (i.e., motor , air , or
hydraulic-operated) gate valves for susceptibility to pressure locking and
thermal binding and (2) further analyses to ensure that the gate valves4

susceptible to pressure-locking or thermal binding are capable of performing
their safety functions. NUREG-1275, Volume 9, " Pressure-Locking and Thermal*

Binding of Gate Valves," dated March 1993, gives the history of these events,
'

describes the phenomena, ilscusses the consequences on valve functionality,
summarizes preventive measures, and assesses the safety significance of the
phenomena. Pressure-locking and thermal binding can cause a power-operated
gate valve to fail to open and represent a common-mode failure mode that can
render redundant trains of safety systems incapable of performing their safety
function.

The licensee has submitted letters dated October 11, 1995, and February 13 and
June 28, 1996. In the submittal of February 13, 1996, the licensee discussed
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tests at Wyle Laboratories on a 14"-900# flexible wedge gate valve (i.e., a
14-inch William Powell. gate valve). The: licensee also mentioned the valve
thrust calculational methodology which was developed to evaluate valve
operability under combination loading of pressure locking and design basis

,

loss-of-coolant accident (LOCA) conditions. .The licensee stated that this |methodology was presented during an NRC public workshop on February 4,1994,
!

and summarized in NUREG/CP-0146. This meeting was to discuss the application
of this methodology by the staff to valve test data.

MEETING SUMMARY:

1

The agenda for the meeting is the first page of Attachment 2.
)

The staff handed out two memoranda dated March 19 and June 25, 1996, from the |

Branch Chief of the Electrical, Materials and Mechanical Engineering Branch in
the NRC office of Nuclear Regulatory Research. These memoranda provide
preliminary pressure locking data from tests on flexible wedge gate valves
that have been placed in the NRC public docket room. These two memoranda are
in Attachment 2.

The staff discussed its application of the E01 valve thrust calculational
methodology to the valve test data. The staff stated that, although both the
E01 methodology and the " Comed method" (another analytical method used to
predict valve thrust) have been used to predict valve thrust, the intent was,

not to judge one method against another, but to compare each method's
prediction against valve thrust required to open a valve and measured during a
t9st.e

The licensee stated that its valve thrust calculational methodology was not
developed to estimate the thrust required to open a gate valve under a set of
pressure-locking test conditions. The methodology was develo>ed to evaluate
valve operability under a combination loading of pressure loccing and design
basis loss-of-coolant accident (LOCA) conditions and is, therefore, integral
to the overall process used by the licensee to evaluate valve performance
under LOCA pressure-locking conditions. Because the licensee's expert on this
methodology was not available onsite, the licensee stated that it would
explain how to apply its methodology in the April 9,1997, public meeting on
two analytical methods to predict the thrust required to overcome pressure
locking in flexible-wedge gate valves. Of the two analytical methods to be
discussed at the April 9,1997, meeting, one is the EDI methodology.

The licensee provided the staff with the report of the pressure-locking test
of a 14-inch William Powell gate valve conducted at Wyle Laboratories

,
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for the licensee. This is Attachment 3. This is the valve test that the i

licensee discussed in its letter of February 13, 1996. [
t

After a discussion on the test report, the. meeting ended. !
t

hadg +A+17 |
/ Jack Don ew, Senior Project Manager j'
\ Project Directorate-IV-1

Division of Reactor Projects III/IV
Office of Nuclear Reactor Regulation

Docket No. 50-416 |

'

Attachments: 1. List of Meeting Attendees
2. NRC staff's Handout '

3. Licensee's Handout !
!

cc w/atts: See next page
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Entergy Operations, Inc. Grand Gulf Nuclear Station

CC:
.

Executive Vice President General Manager, GGNS
& Chief Operating Officer Entergy Operations, Inc.

Entergy Operations, Inc. P. O. Box 756
P. O. Box 31995 Port Gibson, MS 39150 !

; Jackson, MS 39286-1995 '

Attorney General
Wise, Crr+.er, Child & Caraway Department of Justice
P. O. Box 651 State of Louisiana
Jackson, MS 39205 P. O. Box 94005

Baton Rouge, LA 70804-9005
Winston & Strawn
1400 L Street, N.W. - 12th Floor State Health Officer
Washington, DC 20005-3502 Statc Board of Health

P. O. Box 1700
Director Jackson, MS 39205
Division of Solid Waste Management
Mississippi Department of Natural Office of the Governor

Resources State of Mississippi
P. O. Box 10385 Jackson, MS 39201
Jackson, MS 39209

Attorney General
President, Asst. Attorney General
Claiborne County Board of Supervisors State of Mississippi
Port Gibson, MS 39150 P. O. Box 22947

Jackson, MS 39225
Regional Administrator, Region IV
U.S. Nuclear Regulatory Commission Vice President, Operations Support
611 Ryan Plaza Drive, Suite 1000 Entergy Operations, Inc.
Arlington, TX 76011 P.O. Box 31995

Jackson, MS 39286-1995
Senior Resident Inspector .,

U. S. Nuclear Regulatory Commission Director, Nuclear Safety
Route 2, Box 399 and Regulatory Affairs
Port Gibson, MS 39150. Entergy Operations, Inc.

P.O. Box 756
Manager of Operations Port Gibson, MS 39150
Bechtel Power Corporation
P.O. Box 2166
Houston, TX 77252-2166

,

Mr. Joseph J. Hagan '
Vice President,:0perations GGNS
Entergy Operations, Inc.
P. O. Box 756
Port Gibson, MS 39150

|
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1. Walworth Test Data I
'

I2. Walworth Valve versus Grand Gulf Methodology'

3. | Tread.Results Comparison of Comonwealth Edison and Grand Gulf Methodology j

4. Validate Grand Gulf Computer Program j
i

5. Clarify Any Ground Rules for Use of Grand Gulf Methodology J

6. Obtain Better Understanding of How the Unwedging Thurst is Calculated 1

!

7. April 9, 1997, Meeting on GL 95-07

8. -Test Methods Results
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Supplementary Pressure Locking Test Results, 6-inch Walworth Valve
i

i _ De U.S. Nuclear Regulatory Commission (NRC), Office of Nuclear Regulatory Research,
'

,

funded research at the Idaho National Engineering Laboratory (INEL) to provide technical |

|- information to suppon NRC's evaluations of industry responses to Generic Letter 95 07, " Pressure !
,

Locking and Dermal Binding of Safety-Related Power-Operated Gate Valves." Pressure locking and |

|
~ thermal binding are potential operational phenomena that may prevent a closed gate valve from
opening. Pressure locking can occur when operating sequences or temperature changes cause the :

[ pressure of the fluid in the bonnet (and, in most valves, between the discs) to be higher than the i

j pressure on the upstream and downstream sides of the disc assembly. Bis high fluid pressure forces ,

the discs against both seats, making the disc assembly harder to unseat than anticipated by the typical |t
'

| design calculations, which generally consider frictional effects at only one of the two disc / seat
'

! interfaces.
,

| De objectives of the INEL gate valve pressure locking research include the following:

1 '

| 1. Determine the reistionship between the pressure in the bonnet and the opening thrust with
.

the valve cold, and again with the valve hot
q

i

e 2. Evaluate the impact of temperature changes in the bonnet region on the rate of bonnet
pressurization and on the associated thrust requirement to overcome thermally-induced

>

3

j. pressure locking

(
i 3. Evaluate the effect of valve leakage for mitigating or eliminating pressure locking |

1

i. I

| 4. Evaluate the effect of entrapped air for mitigating or eliminating pressure locking, and the
extent to which air will remain entrapped in the valve bonnet during operation. j

j '

a
;
j De test program consisted of testing two gate valves 1.t various pressure locking conditions. )

|
De first valve tested was a.6-in.,600-lb-class Walworth flexible wedge gate valve equipped with a ;

] Limitorque SMB 0-25 motor actuator. Preliminary results from the Walwonh valve tests were |

| reported earlier (available in me NRC Public Document Room, Accession Number 9606270097). !

! The second valve tested was a 6-inch,900-lb-class Anchor / Darling double disc gate valve equipped

with a Limitorque SMB-160 motor actuator. Preliminary results from the Anchor / Darling valve tests
were reponed earlier (available in the NRC Public Document Room, Accession Number |

9701240039).

De results contained in the attached table were obtained from tests at the begimiing of the

program when the disc to-seat friction factors were low. This data is being documented at this time
to supplement the information idcntified in the previous paragraph for the Walwonh valve.

1
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| TEST SETUP
,

'

ne first valve tested was a Walworth 6-inch,600-lb-class flexible-wedge gate valve with a

! Limitorque SMB-0-25 motor operator. He important valve specific information is listed below. [
!

Disc thickneo (one disc) 0.520 in.
,

| Mean seat diameter 5.515 in.
; Stem diameter 1.250 in. j

Hub diameter 2.580 in.- :

Hub length 0.928 in. t

-

Wedge angle 5*0' to 4*56'

Poison's ratio (disc material) 0.3 i

Modulus of Elasticity (disc material) 29,700 ksi (A217WC6)

Because the valve had been used in previous testing, the valve sealing surfaces were
reconditioned in preparation for the pressure locking tests. ' Following this reconditioning, the valve
seat leakage was well below accepted limits.

LOW TEMPERATURE PRESSURE LOCKING TESTS t

'

ne low temperature pressure locking tests evaluated the relationship between the fluid pressures-
in the valve and the valve opening . rust. De test matrix consisted of various upstream,
downstream, and bonnet pressures distributed across a range of possible conditions. Periodic baseline
valve strokes were also performed throughout the testing to evaluate the wedging versus unwedging
relationship, obtain upstream and downstream seat friction values, and determine the load due to
packing friction. The baseline strokes included a static valve closing and opening cycle and two
differential pressure opening stokes: one with the downstream side and the bonnet pressurized, and
one with the upstream side and the bonnet pressurized.

'Iwo different methods were used to simulate pressure locking conditions. The first method

began with the valve open and the test volume pressurized to 1200 psig. The valve was then clased
and the pressures in the upstream leg, downstream leg, and bonnet were reduced to the desired tot
values. De valve was then opened and the stem force required to extract the valve disc was
measured. The second method began with the valve open and depressurized. He valve was then

closed and the pressures in the upstream leg, downstream leg, and bonnet were increased to the
desired test values. The valve was then opened and the stem force required to extract the valve disc i

was measured. De results of the cold pressure locking tests are summarized in Table 1. Tests 201 |

through 218 used the first pressurization method and tests 219 through 225 used the second method. |

I

.

2
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Preliminary
,

Table 1. Summary of Supplementary Pressure Locking Test Results

_

Test Pressure (psig) Temp ('F) Stem Packing Valve~

Thrud Drag
Dise Friction(Ib,) (Ib,),

Number Type Up Bonnet Down Bonnet Factor Factor

;
-

201 HD 1092 W3 -2 72 1693 0.101 0.100

203 HU 0 1107 1103 72 1696 0.100 0.100

204 S 0 0 0 72 1988 408'

205 PL -1 222 -1 72 3049

1 206 PL -1 497 -1 72 4217

207 PL -2 778 -2 73 5360

208 PL -1 1 ' e7 0 73 6801

209 PL -1 1081 301 72 6293

210 PL -1 1077 $87 72 5052

211 PL -1 1160 912 72 4764
d

212 HU -1 1130 1125 72 2423 0.127 0 123

213 PL 314 1116 -2 72 7268
,

214 PL 621 1132 -1 73 6479

215 PL 899 1122 -2 72 5535

216 HD 1136 1137 -1 72 1948 0.108 0,108

~

717 PL 614 1126 297 72 5848

218 PL 319 1082 316 73 6659

219 HD 1092 1092 -1 73 2091 0.116 0.1 i6

221 HU -1 1092 1086 72 3151 0 158 0 157
*

222 PL -1 255 -1 72 4083 ,.

223 PL -1 547 -1 73 5816'

224 PL -2 829 -2 73 7258

??5 Pl. -1 1156 -1 'M RRRR

|
'

Test *v
- Static opening test

hU = Hydro opening test across upstream seat
eld = Hydro openmg test across downstream ser.t
PL = Pressure lock opening test4

1

3
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& WASHINGTON, D.C. 20086 4 001 ,

o

% ,&9 ***** June 25, 1996
,

MEMORANDUM T0: Richard H. Wessman, Chief
Mechanical Engineering Branch ,

!Division of Engineering
Office of Nuclear Reactor Regulatio

FROM: Michael E. Mayfield, Chief f
,

<

|

Electrical, Materials, and a2 ,

Engineering Branch l

Division of Engineering Technology, RES |
<

SUBJECT: TRANSMITTAL OF PRELIMINARY PRESSURE LOCKING DATA FROM
FLEXIBLE WEDGE GATE VALVE TESTS

The subject data in the attachment is transmitted per your request. The i

attachment also includes information about the valve that was tested at the
Idaho National Engineering Laboratory, the steps for performing the tests, and
summaries of the test results. The data and the figures describing the test
results are preliminary since the final report will not be completed until
October 1996. However, the data can be utilized for detecting valve trends i'

!

and behaviors under pressure locking conditions.

If you have any questions on the attachment, please call Gerald H. Weidenhamer;

(415-6015) of my staff.
I Attachment: As stated

i

.

l
1.

!
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I- Attachment

:
Pressure I acMag Test Resuhs,6-inch Wahvorth Valve

'Ihe U.S. Nuclear Regulatory ca==i=ian (NRC),08 ice of Nuclear Regulatory Research,
is funding the Idaho National h% Laboratory (INEL) to provide technical input for use
in evaluating raponses to Generic letter 95-07, " Pressure Imcking and "Ihermal Binding of
Safety-Related Power-Operated Gate Valves." Pressure locking and thermal binding are common
mode failure mechanisms that can cause gate valves to fail in the closed position and render
redundant safety systems incapable of performing their safety functions. Pressure locking can
occur when operating sosp==== or temperature changes cause the pressure of the fluid in the
bonnet to be higher than the pressure on the upstreami and downstream sides of the disc
assembly. 'this high Guid pressure prases the discs against both seats, increasing the thrust
requiressent above that anticipated by the typical design calculations, which generally consider
frictional effects at only one of the two discheat interfaces.

"Ihe INEL gate valve pressure locking research was designed to address the followmg
objectives:

L Study the relationship between bonaet pressure and opening thrust

2. Study the impact of temperature changes in the bonnet Guid on the rate of bonnet
pressurization and on the assariated thrust requiressent to overcome thermally-
induced pressure locking

3. Study the effect of valve leakage on bonnet pressure

4. Study the effect of entrapped air on thermally-induced pressure locking, and the l
extent to which tir will remain entrapped in the valve bonnet during operation. j

1
l*IEbT SEIUP

The first valve tested was a Walworth 6-inch,600itslass, Dexible-wedge gate valve with a
Limitorque SMB-025 motor operator. 'the important valve specific information is listed below.

Disc thickness (one disc) 0.520 in.

Mean seat diameter 5.515 in. i

L250 in.Stem diameter -

Hub diameter 2.580 in.

Hub length 0.928 in.

Wedge angle 5*

Poison's ratio (disc material) 03
Modulus of Elasticity (disc material) 29,700 kai (A217WC6)

Because the valve had been used in previous testing, the valve sealing surfaces were
reconditioned in preparation for the pressure locking tests. Following this reconditioning, the
valve seat leakage was well below accepted limits. Prior to any testing, the valve was subjected to ,

a series of numerous open/close cycles to wear in (precondition) the sealing surfaces to provide a
:

reasonable disc friction factor.
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) The valve was then subjected to two test sequences: low temperature (depressurization-
induced) pressure locking tests, and thermally. induced pressure locking tests. Both sets of tests

| focused on the relationship between bonnet pressure and the opening thrust requirements. In
| . addition, the therma y- n uce pressure oc nki g tests e===inad the . " '= ' ; betness ha==etll i d d l

|
. temperature and bonnet pressure, the eNects of vehe leakage on the bonnet pressure, and the

:

| cKects of air entrapped in the bonnet,
i

'

IDW 'IB4PERATURE PRESSURE IDCKING TES'IS

'Ibe low temperature pressure locking tests studied the F' ''t between the Guid
pressures in the valve and the valve opening thrust. The samt matris consmeed of various

!
upstream, downstream, and bonnet pressures distributed across a range of possible conditions.'

i Periodic baseline valve strokes were aho perfonned throughout the testing to evaluate the
wedging versus unwedging relationship, obtain upstream and downstream seat friction values, andi
determine the load due to packing friction. 'Ibe twline strokes included a static valve closingj
and opening cycle and two diferential pressure opening strokes: one with the downstream side

|
and the bonnet pressurized, and one with the upstream side and the bonnet pressurized.;

! Two diferent methods were used to simulate pressure locking conditions. 'Ihe first'

method began with the valve open and the test volume pressurized to 1200 psig. The valve was
then closed and the pressures in the upstream leg, downstream leg, and bonnet were reduced to
the desired test values. The valve was then opened and the stem force required to extract the
valve disc was measured. The second method began with the valve open and depressurized. The
valve was then clamed and the pressures in the upstream leg, downstream leg, and bonnet were
igud to the desired test values. The valve was then opened and the stem force required to
extract the valve disc was measured. 'Ibe stem thrust required to open the valve was not afected
by the method used to pressuriae the valve. The results of the low temperature pressure locking
tests are summarized in Table 1. As can be seen in Table 1, the static unwedging thrust varied

throughout the testing.

THERMAILY-INDUCED PRESSURE IDGING 1ES13

Pressure locking tests were also performed on the valve at elevated temperatures. In
addition, tests were AT..;;i to study the impact of temperature changes on the rate of bonnet
pressurization and on the associated thrust required to unseat the valve during opening. The
efects of valve seat leakage on bonnet pressurization were abo investigated, as were the eNects
of air entrapped in the bonnet. !

|

Testing was perfonned with the vahe heated both internally and externally. For the tests |

with internal heating, the heater in the upstream leg of the valve heated the Duid at 80*F per |

hour until the upstream Guid temperature reachad 290'F; the upstream pressure was controlled at |

50 psig. Discharge from the downstream side of the valve we v asured as an indication of |

leakage froes the bonnet to the downstream side. For exte.nai .amting, heat tape wrapped '

around the valve body was used to best the Guid in the valve. Once again, the Guid temperatures
were limited to 290"F, and the upstream pressure was controDed at 50 gig.

2
l
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|

f 'Ibe bonnet pressure was monitored during the heatup and compared to the measured
leakage; these measurements helped to demonstrate a relationship between leakage and thermallyj

i induced bonnet pressurization. When the bonnet pressure r-hed 1200 psig, the vahe was
opened and the stem load required to extract the disc was asensured.

: he heatup tests produced bonnet pressures capable of causing pressure locking loads.
! De results from opening strokes during these tests showed that the required thrust is linear with |

I
] pressure and that the results were consistent with the results from the earher low temperature

tests. De results of the> high temperature pressure locking tests are included in Table 2. As with- i
13

the low temperature pressure locking tests, the static unwedging thrust varied throughout the

| testing.
e

i
1

i EFFECIS OF VALVE IEAKAGE
!
i

j Leakage was measured during tests with both internal and external heating, as summarized
in Table 3. Table 4 summarizes the leakage rates during low temperature pressurization of the*

!. bonnet. ,

!
i

When the unpressurized bonnet water was heated, the leakage was sufficient to prevent |
<

j
pressurization as the Guid expanded. In contrast, when the bonnet was pressurized to 700 psig

i prior to beginning the heating test, pressurization due to thermal expansion occurred. Most
.

likely, the initial pressure (before heating) caused the disc surfaces to seal to the seat surfaces

j more effectively than in the tests without initial pressure.

i Nate that evidemme of vehe leakage during a disementini pressure test dos not -rily
amena that leakage wiB present pressure lacking. He dine elastic sempanse during a pressee 1

noded --dinia- and its mas % to the samt is di5erent during pressuse locking as campered to |

the ddlerential peemsuse case. De e5ent af this di5eremme was evident in the mesuhs absorved, |

the leakage rates dusing the ddlerential psensure tunes abound no shhip to the leakage rates ,

during the bommet pasmsuse temas. His da=a=* rates that the disc ansaches up to the seat surface |
J

ddIhready during di5escat tests.

EITECIS OF ENDLAPPED AR

Other tests were performed with heat applied from the outside of the valve to determine
the effect of entrapped air on the bonnet pressure and on the associated opening stem load. De
testing aho investigated the extent to which the air will remain entrapped during operation, that
is, whether the air pocket will remain intact, bleed off, or dissolve into the water.

Parametric tests were performed with air pockets representing 0.0,0.5,1.0 and 2.0% of
the total valve volume, he air pockets were established by draining a known veiume from the
lower drain line whde allowing air to enter through the high bonnet vent. Oace the appropriate
air volume was established the valve was heated to 290'F using the external heaters (heat tape).
De pressure was inonitored during the test and the valve was depressurized to 50 psig any time
the pressure reached 1200 psi.

3
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Figure 1 shows results from the heatup test with no entrapped air. The pressure increasesi

j rapidly after the bonnet presure reaches 200 psig. Subsequent pressurization (fouowing

i scheduled depressurizations) are very repeatable. Figures 2 through 4 show the same kind of
data, but from tests with entrapped air volumes of 0.5,1.0, and 2.0% air by vohune. Here the'

i- behavior is similar, except that the initial pressurization begins at a higher temperature. As in the
no-air test, subsequent repressurizations following depressurizations occur ~ " ^ 'y. This'

in/icates that once the air volume has collapsed as a result of the thermaDy-induend

| pressurization, the air volume does not reappear during the heatup cycle. Only after the valve

|
was cooled and depressuriand did the air volume reappear.

!

! ,WtioLal tests were performed to study the eEcct of pressurizing the valve using a
hydrostatic pump on the existence of an air volume. h Grst test was maaned at low;

j temperature (apprmimately 70'F) and the second test was madawad at high teamperkture
(approximately 250'F). In both tests, a 2% sir voluine was a=*=hhhad and the valve bonnet
pressurized to 1200 psig using only the hydrostatic pump. In both tests, the valve was pressurized
for apprmimately two hours and about two-thirds of the air pocket remained in the valve
following depressurization.

'Ibe Snal test series was performed with water Gow through the bonnet, simulating the
normal Dow over the disc for a valve in service. As with the previous tests, a 2% air volume was
established in the valve bonnet. A Dowrate of approximately 8 gym through the valve bonnet was
created, and the amount of air remaining at various tunes was measured. Flow through the valve
reduced the sine of the air pocket over time, as shown in Figure 5.

In conclusion, the results described for all pressure locking testing are based on the testing
of one Gezible wedge gate valve. h results from pressure locking testing of other gate valves
will be .p.ed later. 'Ibe applicability of these test results to the pressure locking phenossena
requires further review.

.

9-

I
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Table 1. Summary of low Temperature Pressure Imcking Test Results

Test Pressure (psig) Temp (T) Stem Packing Vahe
h Drag

Vahe FnctionOty) (itg)
Number Type Up Bonnet Dome Bonnet Factor Factor

226 S 1 3 1 74 4353 1275
,

227 HD 1072 1075 -4 72 14590 0.569 0.594

228 HU -3 1039 1031 77 14612 0.591 0.618

229 PL 3 495 1 73 13652

.

230 PL 3 1065 3 69 21132

231 PL 3 1127 363 72 18798

232 PL 318 1056 3 73 18634

233 S -1 1 2 70 6065 1270

234 HD 1009 1012 2 71 14177 0.586 0.612

235 HU 3 1041 1034 71 14778 0.596 0.624

.

.

Test Type:
S = Static opening test
HU = Hydro opening test across upstream seat"

HD = Hydro opening test across downstream seat
PL = Pressure lock openmg test

!

5
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Table 2. Summary of High Temperature Pressure Locking Test Results
;

~TW Pressure (psis) Temp m stem Padung Vahe
i 11 rust Drag

Vehe FrictionI (Ib ) '(Ib )g g

-

' Number Type Up Bonnet Doom Bonnet h N

!

}- 307 PL 34 1073 2 203 18251

308 5 14 16 12 217 6354 1130t

|
309 HD 1022 1024 -2 190 11895 0.489 0.507

j
310 HU 0 922 916 187 10429 0.474 0.491

312 S 200 207 196 71 5966 1383'

.

313 HD 1053 1056 5 69 11226 0.445 0.459
4

! 314 HU 6 1062 1055 67 12142 0.481 0.498!

|
316 PL -1 1141 -3 205 18096

317 S 9 9 8 179 6404 1208

5 318 HD 1059 1061 4 181 12108 0.480 0.498

319 HU -3 1019 1003 182 12703 0.530 0.551

! 322 S 41 44 57 69 5101 1384

i +

323 HD 1004 1007 44 67 11936 0.514 0.534

324 HU 39 1015 1009 76 12636 0.539 0.561

325 S 46 49 44 71 3944 1382

326 HD 1997 1100 4 66 14801 0.561 0.586
.

327 HU -3 1073 1066 70 15256 0.595 0.622

329 PL 35 1105 3 125 17010

330 5 67 42 55 148 5022 1304

331 HD 1080 1083 -4 136 14893 0.574 0.599

332 HU 2 1047 1040 133 15242 0.611 0.641

341 HU -1 1119 1114 66 15742 0.593 0.621

342 S 1 2 2 70 5924 1306

343 PL 2 1050 3 65 19501

Test Type:
S = Static openag test
HU = Hydro opeang test across upstream seat
HD = Hydro opening test across downstream samt
PL = Pressure lock openmg test

i

;6
I
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Table 3. Imak rate data during thermally-induced tests.

Average leak rate Range of bonnet to Average leak rate Range of upstream

Initial bonnet Average heat.up from bonnet to . downstream leak from upstream to leak rates to

pressure rate downstream rates maintain 50 psig maintain 50 psig
3 3 3 3

(psig) (*F/hr) (cm hnin) (cm / min) (cm / min) (cm / min)

50 45 16.2 12.5 - 22.2

600 45 41.1 Not Measured

1200 45 1.5 Not Measured

50 66.6 1.6 1.45 - 1.83

50 54.1 1.2 0.91 - 3.12 2.33 1.38 - 3.12

50 85.2 24.2 4.97 - 130 2.15 1.82 - 2.49 -

700 13.8 2.3 9.7
i

I

i

.

Table 4. Cold leak rate data.

Ieak rate from
bonnetBonnet pressure

to downstreamrange
3

(psig) (cm hnin)
:

1104 - 1326 0.216

504 - 640 1.233

1939 - 1294 0.114 ,
~

572 - 670 0.078

1

7 !
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! Pass No. 5
Test Report No. 43004-01

:

1.9 FURPOSEj ..

'

i , The purpose of this report is to present the results of a test program conducted on a- -
*

.,

Motor-Operated Valve (MOV).14-lach, 600 Class, William Powell Gate Valve and -
'

*

; Limitorque SB-3 Operator for Entergy Operations, Inc., Grand Gulf Nuclear Station.-

i The valve was subjected to Bonnet Promure Lock-up Tests and Full-Flow Differential
Pressure Tests in the valve stem vertical and horisontal modes as required by Entergy'

1 Operations Contract No. C-1015-28, including Change Order No.1. Entergy Letter,.

GEXO:92-00743, and Wyle Laboratories' Test Procedure No. 43008 (Appendix VIII of; ,

; this report).

L

j 2.0 REFERENCES

| 2.1 Contract No. C-1015-28, Entergy Operations Inc.

i 2.2 Change Order No. I to Contract Order No. 28, dated November 16,1992
'

2.3 Entergy Letter GEXO:92-00743

j 2.4 Wyle Laboratories' Test Procedure No. 43008

| 2.5 Wyle Laboratories' Quality Assurance Program

} 2.6 William Powell Company Instruction Manual. Pressure Seal Valves No. 69-1

}
3.0 QUALITY ASSURANCE

All work performed on this test program was conducted in accordance with Wyle
Laboratories' Quality Arsurance Program Manual dated June 30, 1988, approved by i
Entergy Operations and per the customer's Purchase Order. Wyle's Quality Assurance i

Program complies with the applicable requirements of 10 CFR 50 Appendix B, ANSI i
' N45.2, and applicable regulatory guides. .

4.0 TEST INSTRUMENTATION AND EQUIPMENT

'4.1 Calibration of Test Equipment and System Calibration
1

Appendix V presents the Instrumentation Test Equipment listing all instrumentation |
used during this program, including calibration dates.

All instrumentation, measuring, and test equipment used in the performance of this test
program were calibrated in accordance with Wyle Laboratories' Quality Assurance
Program which complies with the requirements of Military Specification MIL-STD-
45662A. Standards used in performing all calibrations are traceable to the National
Institute of Standards and Technology (NIST) by report number and date. When no
national standards exist, the standards are traceable to international standards or the
basis for calibration is otherwise documented.

All test equipment used was calibrated on a periodic basis, with the calibration interval
displayed on a decal (affixed to the equipment) indicating the last calibration date, the
next calibration due date, accuracy, and by whom calibrated.

WYLE LABORATINNES
HuntavHis FaclHty
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1

4.0 ' TEST INSTRUMENTATION A~lD EQUIPMENT (Continued)
; 1

. . 4.2 Measuressents and Tolerances w

!

Unless specified otherwise, the tolerances on test condition measurements were as '' ; |-

follows:

2

Measurement Tolerance w

Pressure * 1% F.S. l
Temperature 2 2*F l

'Flow R/ ia * 5%
Current 2% i

Voltage * 1% |

/ Time 2 0.25 sec l

Stem Torque / Thrust (Teledyne) * 1.0% l
Displacement, Spring Pack * 0.52%
Motor Power 23%

5.0 TEST SPECIMEN

The test specimen MOV supplied by Entergy Operations, Inc., Grand Gulf Nuclear j

Station, was inspected by Wyle on November 10, 1992, and found to be equipped with
welded flanges (ANSI B16.514-inch, 600-pound class, raised face). The test specimen !

MOV upstream and downstream nozzles were Pipe Ochedule 30 and Schedule 80,
respectively. The flange bolt hole pattern had one bolt liole at top dead center of the
valve.

The test specimen was a Motor-Operated Valve (MOV) Assembly consisting of one 14-
inch diameter, 600 pound Class, carbon steel flex wedge gage valve with operator.
The valve and operator nameplate data were recorded. J/ -

|

.Y.AlyY.1:

William Powell Valve Company
1250 psi at 575'F (Design Pressure / Temperature)
Serial No. 67770-6, Year 1981
Class 1

.

Ooerator:

Limitorque Rat. 43.87
Type SB Size 3 150 ft-Ib motor
Order 583616B Serial 258077
Valve 14 193-2-4100

229158 77'C

Figure 1 of this report presents a drawing of the test specimen MOV.

WR1 LABORAftNuts
Huntsville FaCllity

_



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

Page No. 3 ,

Test Report No. 43005-01 |
.

I

~

-[ TABLE OF MNTENTS 1

-

.

&
|.

l.0 PURPOSE 5
'

2.0 REFERENCES 5 ;*
,

$ 5 '

3.0 QUALITY ASSURANCE
.

4.0 TEST INSTRUMENTATION AND EQUIPMENT 5

4.1 Calibration of Test Equipment and System Calibration 5 ,

'

/ 4.2 Measurements and Tolerances 6

5.0 TEST ' SPECIMEN 6 ,

6.0 REQUIREMENTS, PROCEDURES, AND RESULTS 7 (

6.1 Test Summary 7- ,

6.2 Pre-Test Preparation 7 ;

6.3 Tests 10

6.4 Data Analysis 15
.

7.0 DOCUMENTATION 17

'

7.1_ Test Log Book 17

7.2 Test Data 17

8.0 PERSONNEL CERTIFICATION 17 - *

f

t

9.0 STORAGE AND HANDLING 17

TABLEI Chronological Summary of Test Program 19 :

TABLE!! Venical Mode Summary 20 j

| TABLE III Horizontal Mode Summary ' 21
'

FIGURE I Test Specimen MOV 23

FIGURE 2 MOV Control Circuit Wiring Installation 24'

FIGURE 3A Test Specimen, MOV instrumentation for Pressure Lockup
and Flow Loop Differential Pressure Test 25 ;

i

FIGURE 3B Instrumentation and Test Schematic, Pressure Test Lockup 26

FIGURE 3C Flow Loop Instrumentation 27

FIGURE 4 Flow Loop Isometric 28

,

Huntsville Facitaty j

.

,

___ _ _- _ -- - - - - _ _ --__ _ - - - _ _ _ , +-



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

Page No. 4
Test Report No. 43008-01 ,

,

TABLE OF CONTENTS (Continued)
k .,

,

*

,{lPage No.
.

APPENDIX I Notices of Anomaly 29 V-

APPENDIX II McPherson Oil Products' Certificate of Conformance 33

APPENDIX III Photographs 37

APPENDIX IV Teledyne Smart Stem Data 41 ,,

APPENDIX V Instrumentation Equipment Sheets 55

APPENDIX VI Badger Flow Meter Data 65 i

I APPENDIX VII Logbook 75
'*

APPENDIX VIII Wyle Laboratories' Test Procedure No. 43008 85

APPENDIX IX Wyle Laboratories' Test Procedure 85-12 113
1

locluded under separate cover are:

ATTACHMENT I Data Analysis Results

ATTACHMENT 11 X-Y Plots of Test Data

f.

WYLE I.ABORATORIES
Huntsvills Faciuty



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

!Page No. 7
} Test Report No. 43006-01
i

4

Cj 6.0 REQUHERMRN'IS, PROCEDURE, AND RESUL'IS
,

; .. .

6.1 Test Samasary;
-

,

1 .

| Testing of the 14-inch,600-pound Class William Powell Gate Valve is completed. This-
-

i valve was subjected to a Pressure Lock-up Test and a Full-Flow Differential Pressure
i Test at Wyle Laboratories, Huntsville Alabama, from December 28, 1992, through

?~ January 15, 1993. The valve performed normally throughout these tests. However,,

"
! during the Pressure Lock-up Test, with 1080 pelg applied to the bonnet and 0 psig .

; applied to the inlet and outlet nossles, the valve could not be stroked open.
_

! The raw test data of the Full-Flow Differential Pressure Testing was subjected to
; analyses by Wyle's MOV Engineering Group. The results of the analyses are included .

j' y within this report. The valve did not exhibit any unusual or anomalous behavior
during these tests.

'

Table I presents a chronological history of the program.
;
' 6.2 Pre-Test Preparation
.

6.2.1 Receipt Inspection / Disassembly
i

i On November 19, 1992, Wyle received the test specimen valve at Wyle's Steam Valve
; Facility. This shipment consisted of two packages, one for the valve body and flanges
; and one for the actuator and motor.

The shipment was inspected for radiation by Wyle's Radiation Safety Officer. It was
! found to be uncontaminated and was released. Next, Wyle's Quality Assurance
{ personnel inspected the shipment. No damage was noted during this inspection.

Nameplate data revealed that the valve and operator were as described in the Entergy4

'

| Statement of Work. The nameplate data was recorded in the Project Logbook.
i

| The valve was a William Powell valve (Serial No. 67770-6) and the operator was a
j Limitorque Type SB operator (Serial No. 258077).

{ On November 20, 1992, the valve body was disassembled, and the valve stem was
: removed in order to install the Teledyne Smart Stem. The valve was disassembled and

,

; reassembled following the instructions of the William Powell Company Instruction
Manual. Pressure Seal Valves No. 69-1, provided by Entergy Operations, Inc.

I In order to disassemble the valve, it was necessary to remove the bonnet packing
! leakage pipe. The stem was inspected for run-out using Wyle's Cordax Machine,
! packaged, and shipped to Teledyne Engineering Services, Waltham, Massachusetts, for
| Smart Stem installation. The bonnet was sent to Wyle's Machine Shop to have the

bonnet package's leakage port drilled and tapped. Minor scratches were noted on the
;- valve stem where the packing was located.
I
1

4

,

i

! wyg.g i anrunaygmggs
j Huntsvtlie Faciuty

i

;

i
'
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6.0 REQUIREMENTE, PROCEDURES, AND RESUL'Ili
,

I
._

; 6.2 Pre-Test 7.?+:*= (Contissed)

! 6.2.1 Ranmipt Inspection /Diassammbir (Continued) ['
: ..

; On December 17, 1992, the valve stem was returned from Teledyne Engineering
Services. The stem was checked for runout in the Cordax Machine and electrically *

3 checked. Telodyne stated that the Smart Stem hysteresis was 1% during calibration
check. The Smart. Stem calibration and inspection data are presented in Appendix IV.

! '
{ On December 17,1992, the Telodyne Smast Stem was installed in the test article MOV.

] The valve was reassembled using William Powell Instruction Manual 69-1. The stem
was lubricated with Mobitux EP-1. A Certificate of Conformance is presented in; j

; Appendix II of this report. The actuator was mounted on the valve and the motor was
: mounted on the actuator. During assembly, some small amounts of grease were noted
| on the switch compartment. Inspection revealed a failed 0-ring at the limit switch
! penetration. The 0-ring was replaced.
i
| 6.2.2 Valve Installation and Orientation
!

I
; On December 1,1992, the valve body (valve disassembled) was installed in the Wyle
i flow loop. The valve was installed in the stem vertical orientation with the 14-inch,

Schedule 30 nozzle facing the upstream direction. The test section piping was
i horizontal. A photograph of the installed test article is presented in Appendix III. The
| valve was installed using standard Wyle bolt-up procedures, and gaskets and bolting
3 provided by Entergy. Entergy also provided the 14-inch, 300 pound Clam weld neck
| flanges which were welded to the upstream and downstream piping test sections.

! To protect the valve inlet. Schedule 30 pipe from over pressurization, a 6-inch rupture
] disc rated 766 psig at 200*F, as determined by the calculations presented in Appendix I

'

j of Wyle Test Procedure 43008, was installed on top of the test loop 3,000-gallon vessel.
i

A Hydrostatic Test of the test article MOV and the test section was performed on,

| December 19 1992, following valve reassembly. With the test valve in the open
1 position, piping was premurized to 1200 * 50 psig with ambient water and maintained

for 10 minutes. The valve and test section piping were inspected for leakage. None'
was detected.

<

6.2.3 Actuator Installation and Wirine
i

< i

I The actuator was mounted on the test article valve on December 18, 1992. The motor
'

|. was mounted on December 21, 1992. Bolting used was that supplied with the valve by
Entergy. Torque was per Limitorque standard procedure for SB-3 actuators.

>

i

Power supply and control circuit wiring was established per procedure. Thermal
overload protection was provided using 3 each Allen Bradley W6121.7 amps.

,

;
I

i

Figure 2 presents the control wiring installation.
I
i ;

!
'
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6.0 REQUIREMEN'IS, PROCEDURES, AND RESUL*ts !

j 6.2.
.

.;;
-

,

. Pre-Test T. ,_ '- (Contissed) |
..

6.2.4 Instrumentation
'

[.

'

Spring pack displacement was measured using a LVD and mounting fixture, and by |
| , drilling a 1/4-inch hole in the spring pack cover plats. During plate removal, the {' declutch lever torsion spring was found to be out of position, sondering the handwheel ;i

i inoperable. This was corrected prior to cover reinstallation.
1,

.

The valve stem was equipped with a Telodyne Smart Stem. Appendix IV presents the j'
stem calibration data.

|'
*

| Flow rate was measured using a 10-inch Venturi manufactured by Badger Corporation. !
i Flow meter data are presented in Appendix VL l
! '

I 1

! Figures 3A. 3B, and 3C present schematics showing all instrumentation points during
i these tests.

*

! |

All instrumentation used during these tests are listed.on the lastrumentation Equipment
Sheets in Appendix V. J

<
,

j 6.2.5 Date Acquisition System (DAS) :
i )
j The DAS consisted of the MEGADAC 5033A manufactured by Optim Corporation of
#

Dayton, Ohio. Data acquired was placed on Panasonic optical disc cartridge LM- |

| D702W of 1 GB capacity. The data were also transcribed to 8 mm FM tape as backup.
Plots of each channel were produced, following each run, using the H-P Laser Jet !

,

j Printer. t
4 e '

6.2.6 Actuator Switch Settings and Adiustment i,

+ ;

) Prior to testing, the Limitorque actuator switches were set using standard Wyle and '

| Limitorque procedures.
|

The open limit switch was set to 90% of travel.| e
s
'

The open torque bypass switch was set to 20% of travel.e,

!

| The close torque bypass switch wu set to 95%.e

; The open torque switch was set to 63,800 pounds.e
1
'

The close torque switch was set to 80,000 pounds.s

:
i

!
a

o

.
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i 6,8 REQUmEMEN'IS, PROCEDURES, AND RESUL'IS (Cestissed) !

; O,
: -

| 6.3 Tens .
.

!

6.3.1 Pre-Test LLRT i
'

:

| On December 23,1992, a pre-test LLRT was performed in order to baseline the valve
'

'

| seat leakage. This test was performed with the valve in the flow test loop with all 5 ;
i instrumentation and equipment installed. With the valve open, the valve and test j!

section were flooded with water at ambient temperature water. The valve bonnet was'

i vented to remove an air pocket. The valve was then commanded closed electrically. r"
| Using a hydrostatic pump, the downstesam side of the valve was pressurised to 1080
| +100 -0 psig and allowed to stabilise for five minutes. The valve upstream test

,

,

; y section was isolated. A fitting was removed on the air vent of the upstream test i

j. section. Any leakage across the valve seat would show up at this fitting.
I
J Following stabilization, the valve was monitored for five minutes. During this period,
{ no measurable leakage (i.e., greater than 1 milliliter) was observed.
i
i 6.3.2 katic Brunk-in Test /LLRT *

i !

j A Static Break-in Test was performed after the pre-test LLRT. The valve was cycled
j open-to-closed-to-open 50 times. A rest. period of three minutes minimum 'was t

; allowed after each cycle. The first and every fifth subsequent stroke was recorded on !

j the DAS. Each recorded stroke was reviewed on the monitor screen after stroking. A
i decrease in thrust was noted from stroke to stroke. The valve stem was relubricated i

| with Nebule EPl after 20 cycles. I

i
j- A ~ Post-Static Break-in Test LLRT was performed on the test article MOV on

i

j December 28, 1992. The procebre used is that specified in Section 6.3.1 of WLTP,

! 43008. The valve and test section were filled with demineralized water at ambient *

| temperature. With the valve open, all air pockets were bled until the valve bonnet and
4 Iupstream and downstream nozzles were solid with water. The valve was closed. Using
! a hydrostatic pump, the valve was pressurized on the downstream side to 1080 +100, -0
i psig. Pressure was monitored using a Heise test gage. The valve was allowed to
! stabilize for five minutes prior to monitoring leakage. The upstream nozzle and test
! section, filled with water, were isolated at 0 psig. The upstream section was monitored
i for leakage crossing the upstream disc from the pressurized downstream section and
| bonnet. A stopwatch was used to time the five-minute leakage observation period. No
; leakage greater than one milliliter was observed. No packing leakage was observed.

*

! 6.3.3 Pressure Lock Test
|

On December 28, 1992, Pressure Lock Tests were initiated on the test MOV. The4

system was flooded with demineralized water. The bonnet air was vented at the*

packing drain tap until full of water. The valve upstream and downstream nozzles
j were solid with water as air was vented from the test section vent valves.

:

:

1

-
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6.0 , ' REQUIREMENTS, PROCEDURES, AND RESULTS (Ca=*i=M-

- - .,

|- 6.3 . Tests (Continued) .

6.3.3 Preemere Imk Ten (Contissed),
;

4

The open torque bypass switch wire was disconnected during these tests; there. fore, the
} torque switch was not bypassed. The open torque switch setting was at 63,800 pounds

;d thrust which is less than the 78,000 pound criterion. All instrumentation channels and
DAS remained in the same configuration as during the Static Break-in Test. -

; Test No. I was performed with sero pressure applied upstream, downstream, and at the
i bonnet. The valve was stroked closed, open, and closed while recording data. A
i y' review of the data channel plots revealed that during the opening stroke the valve, for
; reasons unknown, de-energized after less than a second. The start button was pushed

again and the valve opened normally.

Test No. 2 was essentially a Leakage Test using pressure rate of increase. Initially, the
inlet and outlet nossles and bonnet were at sero pressure. The outlet nozzle was
pressurized to 1080 psig. The bonnet pressure tracked the rise in downstream nossle
pressure as pressure was applied. The upstream pressure remained zero. Since the
valve was not stroked, the DAS did not record data.

Test No. 3 was performed by pressurizing the bonnet to 1080 psig. Inlet and outlet
nozzle pressures were zero psig. With DAS recording the data, the MOV was powered
to open. The motor ran for approximately two seconds until the torque switch tripped
at 63,800 pounds. Stem thrust rose to a maximum following 'IST to 119,334 pounds.
Entergy Operations was notified of this anomaly (See also Notice of Anomaly No.1.
Appendix I) and Wyle was advised to wait on continuance of testing until the arrival of
the Grand Gulf Engineer the following day. '

,

Following the arrival of the Grand Gulf Engineer on December 29,'1992, testing
continued. The bonnet pressure had been relieved and the valve stroked normally.
Wyle was instructed to increase the torque switch setting to a value of 1.4. Wyle was
also requested to perform Test No. 5 of WLTP 43008 Section 6.3.3, prior to Test No.
4. The upstream noale was pressurized to 320 psig. The bonnet and- downstream
noale were pressurized to 452 psig. The valve was stroked open. The torque switch
trip occurred at approximately 50,000 pounds. The MOV was again given a command
signal to open and did so normally. -

Test No. 5 Repeat (R) was repeated after increasing the torque switch setting to 1.5.
The valve was stroked open and operated normally.

Test No. 4A was modified to pressurize the bonnet to 700 psig, the upstream noale to
320, the downstream noale to 452. The open torque switch was reset to 1.65 per '

Grand Gulf instructions. The valve was stroked open. The valve performed normally.

Mtd MM
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60 REQUIREnfENTS, PROCEDURES, AND RESUL'IS (Contissed) .

! fE'

' 6.3 Temes (Coadseed) t'| **

i

| . L3.3 Pressare Imak Test (th*3===d) i

,! .! :.
; la Test No. 4B, the bonnet pressure was raised to 1080 psig. The open torque switch

.

! was increased to 1.75. The valve was stroked open and stopped after a couple of g
i seconds. Approximately 15 seconds later, the va've start button was pushed and the g
| valve opened normally.
,

' ~

! 6.3.4 Bust-Test LLRT

j y On December 29, 1992, a Post-Pressure Leak Test LLRT was performed on the test
article MOV. The procedure used was that specified in Section 6.3.1 of Wyle

i Laboratories' Test Procedure 43008. The valve and test section were filled with
! domineralized water at ambient temperature. With the valve open, all air pockets were

bled until the valve bonnet and upstream and downstream nossie were solid with water.
,

The valve was powered closed. Using a hydrostatic pump, the valve was pressurised|
'

on the downstream side to 1080 +100 -0 psig. Pressure was monitored using a Heise
test gage. The valve was allowed to stabilise for five minutes prior to monitoring-

F leakage. The upstream nozzle and test section, filled with water, were isolated at 0
,

psig. The upstream section was monitored for leakage crossing the upstream disc from,

j the pressurized downstream section and bonnet. A stopwatch was used to time the
i five-minute leakage observation period. No leakage greater than one milliliter was

|
observed. No packing leakage was observed.

! 6.3.5 Flow Loop Differential Pressure Test - Vertical Orientation
!
' On December 30,1992, a Flow Loop Differential Pressure Test was initiated. Figure 3

' presents a schematic of the flow loop test setup and loop achematic. Photographs of;

! the test article MOV installation are presented in Appendix III.
I
: Prior to testing, a trial run of the loop was performed to establish a control parameter
| (i.e. flow rate; and instrumentation checkout. This test was performed on December

30, 1992. The opening position, of the 10-inch loop blowdown valve, required to
'

establish a flow rate of 9,000 gpm at 500 psig was determined.

i On December 31, 1992, flow loop differential pressure testing of the test article MOV
j began, completing Strokes I and 2 as specified by the test procedure. Prior to test, the
j 3,000 gallon reservoir was filled with demineralized water (used throughout testing).
; The water wu preheated by circulation through the test section up to the test article
! MOV using a pump and electric (225 Kw) heat exchanger until all the water was
! heated to the 150-200*F range. Heat-up was assisted by injection of steam and hot
| water into the recirculation flow. Following heat-up, the heat-up loop was isolated -
| and the 3,000 gallon vertical water vessel ullage was pressurized with GN2 to 500 psig.
j This pressure was maintained during test runs using a 4-inch GN2 regulator (Cy -

69.0).;

;

i
4

)
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6.0 REQUIREMENTS, PROCEDURES, AND RESUL'IS (Contissed)''

'

6.3 Tests (Contissed) -
.

, :

; 6.3.5 Plow Imop Differential Pressure Test - Vertical Orientation (Continued)*

'

During opening and closing strokes, the test article MOV was stroked between full
!

,
close and 50 */0% of full open to prevent running out of water during a' run (i.e., at

.

y 9,000 gym, a 3,000 gallon reservoir would be depleted in 20 seconds). The DAS was
| ' operational prior to, during, and immediately following stroking. Each test run

consisted of one stroke followed by recharge of the system with domineralised water
and retesting. During this period, X-Y plots wers generated for each channel recorded
during the test run. The following plots were generated:

/ Channel '

Designation . Mails Description

f DPI PSID Venturi Delta Pressure
FL1 GPM Flow Rate

! TC2 *F MOV Inlet Temperature j
PSI PSIG Upstream Pressure
PS3 PSIG Bonnet Pressure
DP2 PSID Valve Delta Pressure i

THR1 lb Stem Thrust i
TRQ1 inches /lb Stem Torque '

SPD inches Spring Pack Displacement
SGI microinch/ inch Axial Valve Body Displacement (Strain)
SG2 microinch/ inch Radial Valve Body Displacement (Strain) ;

1MCI Amps L1 Current (Motor)
MV1 VAC L1 Neutra! Voltage (Motor) |
MP Watts True Power ~

f

St Amps Open Limit Switch
52 Amps Open Torque Switch
S3 Amps Close Torque Switch
S4 Amps Close By-Pass Switch
SS Amps Open By-Pass Switch

After each stroke, plots were review, ed for accuracy and quality. Each plot was labeled
with date and time, customer, stroke number, specimen orientation, channel
designation, units, and channel description.

A listing of all strokes is presented in Table II. Logbook entries are presented in
Appendix VII. Several strokes were repeated, at Entergy's request, because they did
not meet acceptance criteria for either flow rate stability or pressure. Notice of
Anomaly (NOA) No. 2, presented in Appendix I, documents a problem with peak
pressure saturation of the valve inlet pressure (PSI) and valve delta pressure.

Test results in the form of plots for all strokes are presented in Attachment Il to this
report.

-
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{ 6.0 REQUIREMENTS, PROCEDURES, AND RESUL'IS (Continued)
,

f 6.3 Tests (Continued) ' , , '

6.3.6 Past-Test LLRT/Imapantian i
3

'

On January 9,1993, a post-test LLRT and visual inspection were performed on the
test article MOV. The LLRT procedure used was that specified in Section 6.3.1. of

j Wyle Laboratories' Test Procedure 43008. The valve and test section were filled with
; domineralised water at ambient temperature. With the valve open, all air pockets were "

! blod until the valve bonnet and upstream and downstream nossle were solid with water.
; The valve was powered closed. Using a hydrostatic pump, the valve was pressurised
[ on the downstream side to 1080 +100 -0 psig. Pressure was monitored using a Heise

-

.y test gage. The valve was allowed to stabilise for five minutes prior to monitoring
leakage. The upstream nossle and test section, filled with water, was isolated at 0 psig.

; The upstream section was monitored for leakage crossing the upstream disc from the
i pressurised downstream section and bonnet. A stopwatch was used to time the five-
! minute leakage observation period. No leakage greater than one milliliter was

observed. No packing leakage was observed.

Also, a valve internal inspection was performed at .this time. The inspection was
witnessed by a Grand Gulf Engineer. This inspection was performed by removing the
valve from the test section and looking into the inlet and outlet nossles usin~g a
flashlight and inspection ';nircor. The valve disc and body seats were examined. Also,
the guide rails were exrmined. The results were that only slight scratches were noted
on the seats and guides.

6.3.7 Test Snecimen Re-Orientation (Wttical to Horisontal)
'

On January 9,1993, the test MOV was removed and reoriented from the vertical to the
'

horizontal orientation. The actuator was agi removed to perform this task. A crane *

was brought in to perform this reorientation. No other changes were made in test
equipment or setup.

6.3.8 Flow Imn Differential Pressure Test (Hori-tal Orientation)

On January 11, 1993, testing of the test specimen valve resumed. The valve stem
orientation was horizontal. All conditions of test, instrumentation test equipment, and
stroke sequence were the same as previously described in Section 6.3.5. *

Photographs of the test setup are presented in Appendix III. Table III presents stroke
information for this test sequence.

Data plots are presented in Attachment Il to this report.

|
1
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. REQUIREMENTS PROCEDURES, AND RESULTS (Contissed) ;| _ 6.0

6.3 Tests (Contissed) |
*

' 6.3 . Plast-Tant LLRT Inspection
'

i

On January 18, 1993, a post-test LLRT was nerformed on the test article MOV. The - I
i_

| 7 LLRT procedure used was that specified in tiection 6.3.1 of Wyle laboratories' Test.
| 1 Procedure 43008. The valve and test section were filled with domineralised water at

ambient temperature. With the valve open, all air pockets were bled until the valve I
' -

bonnet and upstream and downstream nossie were solid with water. The valve was :

powered closed. Using a hydrostatic pump, the valve was pressurimod on the |

downstream side to 1080 +100, -0. psig. Pressure was monitored using a Heise test |
gage. The valve was allowed to stabilise for five minutes prior to monitoring leakage. :7 The upstream nozzle and test section, filled with water, was isolated at 0 psig. The !

upstream section was monitored for leakage crossing the upstream disc from the i
pressurimod downstream section and bonnet. A stopwatch was used to time the five- |,

minute leakage rutvation period. No leakage greater than one milliliter was {
'

observed. No pt, king leakage was observed.

On January 22. 1993, an additional Seat Leakage Test was performed at Entergy's
i

request. The bonnet was pressurized to 10% psig +100, -0 and leakage was observed j
across the downstream side. The results were leakage of 550 milliliters over a 5- j
minute period. These results were reported to Entergy Operations. ;

i

No obvious visual damage was noted during valve disassembly. A detailed internal !
Inspection will be performed by Entergy Operations. |

|

o.4 Data Analysis

' Analysis of the William Powe!! 14-Inch, 600 Pound Gate Valve, Serial No. 67770-6,
was performed by Wyle's MOV Engineering Group. The analysis consisted of viewing
the test data using the data analysis computer program DADiSP 3.0lb, distributed by
DSP Development Corporation. The points of interest required by Test Procedure No.
43008, Revision C, were identified. The points found on the Stem Thrust (THRI) data
channel were identified on DADiSP generated plots. Data analysis sheets are attached
for each stroke analyzed and are presented in Attachment I of this report.

An analysis of the static stroke that most immediately preceded the test sequences was
evaluated to determine the thrust at Torque Switch Trip, which was -84,134 pounds.
This value was used during subsequent analysis in determining the Rate-of-Loading
Effect (if any) on closing strokes. This static stroke was labeled in the tut log as
Paragraph 6.3.3 Test #1t a,b.c." with the data contained in file B430081.002." A plot of
Stem Thrust (THRI), identifying points of interest during the Static Test, is provided.
The Rate of Loading Effect was determined by finding the value of stem thrust at !

Torque Switch Trip, and comparing it with the value. obtained in the static stroke.
Any value at Torque Switch Trip less than 97% of the static value was considered to i

have a Rate of Loading (ROL). The 97% was derived from assuming a switch error of ;
!7.5% and a thrust error of 0.5%.' As a result, the greatest ROL seen on a vertical test

stroke was 3,456 pounds on stroke 12 (V). The greatest ROL seen on a horizontal test
stroke was 1.545 pounds or: stroke 14 (H).

|

| wm i.aaonammes
'

Huntsville Facility

I

. - - . , - - - - . -



. - . - - . . . - - . - . . ~ _ _ _- - ..- . ...- -.. - - .- .- . _.. _

Page No.16
Test Report No. 43006-01

!

.;

i ,
REQUIREMENTS, PROCEhr AND RESUL15 (Contimmed)6.0. p

e .-
6.4 Data Analysis (Contiamed) i4

! Calculation of the Disk Factor was accomplished using both the Standard Industry and I- -

| the Nuclear Maintenance Application Center (NMAC) equations. The Stem Factor '

(Coefficient of Friction p) was also calentated. A summary of Disk Facton. and Stemi

Factors is provided. Plots are provided that show trends in the disk and stem factors g
; for both closing and opening strokes. The summary also identifies anomalies found Qduring the analysis. The individual stroke analysis data sheets and their supporting -

| plots further describe the anomalies. .

Minimum Available for Stem Thrust (T5 7.1) was determined by finding the difference
; g between the stem thrust at Torque Switen Trip and the stem thrust at Running. Inertia

for Stem Thrust (THRI) was determined by finding the difference between the Final4

i stem thrust and the stem thrust at Torque Switch Trip. They are summarized as
follows:

,

Stem Vertical

Average Minimum Maximum

Minimum Available Thrust (lbs) 80,360 77,901 84,294

Inertia on Thrust (Ibs) 7,120 6,135 8,299

Stem Horizontal,

Averare Minimum Maximum

Minimum Avellable Thrust (Ibs) 81.143 77,901 84,294

Inertia on Thrust (Ibs) 7,168 6,273 8,673

|

|

The results of the analysis of each stroke, including tabularized data and thrust traces, '

are presented in Attachment 1.

!

4
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7.0 DOCUMENTAT!ON-

,

|7.I' Test lag Book
_

' ~

, -

'

A Test Log Book was maintained; included were a daily description of activities and,

testing performed, the status of the test specimen, details of all test setups and
calibration, specimen handling and setup, installation, and test data summaries. Each

7 stroke was recorded in the log.
B

7.2 Test Data

All recordings were reviewed for accuracy and quality after each test. The test data
were clearly identified with the valve serial number, Wyle job number, test date,
customer, stroke number and orientation, remarks, and information required for

/ analysis or retrieval.

All test data are currently recorded on an optical disk cartridge (Panasonic P/N LM-
D702W). This disk cartridge holds one gigabyte of test data. Test data have also been
transcribed from the optical disk cartridge to three 8-millimeter magnetic data
cartridge tapes (3M P/N DC6150).

,

The disk cartridge and tapes have been labeled and placed in the raw data inventory
file pending Entergy disposition instructions.

8.0 PERSONNEL CERTIFICATION

Wyle certifies that all personnel assigned to this test program were qualified for the
tasks assigned. Certification is achieved through personnel education levels, vocational
training, .and practical experience as outlined in ANSI-N45.2.6 and NRC Regulatory
Guide 1.58.f -

9.0 STORAGE AND HANDLING

The test specimen was stored in Wyle Laboratories' Valve Test Facility, a controlled
storage area which complies with ANSI-N45.2.2. Level C. While the test specimen was
installed in the test system, it was protected from inclement weather by an overhead
roof.

.

On January 23, 1993, following completion of all testing, the test article MOV was
removed from the test stand. After removing all instrumentation and power supplies,
the actuator was removed from the valve and placed in the box in which it was '

received. The valve was disassembled, in place, in the flow loop and the bonnet and '

stem were removed. The stem was cleaned and shipped to Teledyne Engineering
Services on January 31, 1993, after being checked for runout. The valve body was
returned to storage at the Valve Test Facility building. On February 17, 1993,
following shipping instructions from Entergy, the valve was crated and prepared for
shipment.

WYLE LABORATORIES
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. 9.0 SIDRAGE AND HANDLING (ch) h-
*

t s
1
- On February 19. 1993, the valve and actuator were shipped to Entergy Operatioia.
| Grand Gulf Nuclear Plant, without the Toledyne Smart Stem. The Smart Stem will be f'
| shipped upon return from Telodyne. This will allow Entergy to start their internal -

|_ inspection of the valve. ,

..
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J

TABLEZ. .

'

CHRONOLOGICAL SUMMARY OF TEST PROGRAM-

.

I
"

November 9,1992 Test Valve Arrived at Wyle Laboratories I
1*
2 November 11,1992 Test Valve Receipt Inspection Performed

November 20,1992 Valve Disassembled
1

November 23,1992 Valve Stem Shipped to Telodyne |
1 ;

December 1,1992 Valve Body Installed in Flow Loop '

l

December 17,1992 Smart Stem Received from Teledyne l
3

December 18,1992 Compete Reassembly of Valve

December 21,1992 Installation of Valve Operator

December 21,1992 Complete Hydrostatic Test |
December 23,1992 Pre-Test LLRT Start Pre-Conditioning |;

'
;

December 28,1992 Completed Pre-Conditioning, Post-Test LLRT, Pressure Lock Check

December 29,1992 Completed Pressure Lock Test, Post-Test LLRT !

'
December 30,1992 Trial Run - l

December 31,1992 Performed Strokes 1 and 2, Vertical Mode

January 8,1993 Completed Strokes - Vertical Mode

January 9,1993 Post-Test LLRT, Reposition Valve - Horizontal Mode

January 11,1993 initiate Strckes
1

1

|
January 18,1993 Post-Test LLRT

1

January 20,1993 Completed Strokes - Horizontal Mode,

1

January 22, 1993 Additional Seat Leakage Test
4

i
'

January 23,1993 Valve Disassembled, Removed From Test Section

January 31,1 - 5 Inspection of Smart Stem

February 19,1993 Valve Body and Actuator Shipped to Grand Gulf

WYLE LABORATORIES
Huntsville Facility
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,

t

i
~

TABLE H
.

|1 :'

VERTICAL MODE SUMMARY b
i

hjD.ala .T.inut Sitnia Erne n Ramada
12/31/92 12:55 Stroke 01 500

15:02 Stroke 02 500 PSI Saturated (Sat),

1/04/93 11:40 Stroke 03 100
11:46 Stroke 04 100

~
14:43 Stroke 05 200
16:26 Stroke 06 200 NG -> 6RR

I 1/05/93 9:18 . Stroke 07 300
10:40 Stroke 08 300
11:56 Stroke 09 400

| 13:47 Stroke 10 400 NG -> 10R
i 15:38 Stroke 11 500
'

16:56 Stroke 12 500 NG -> .12R
i 1/06/93 9:30 Stroke 13 500

11:20 Stroke 14 500
. 13:22 Stroke 15 500
| 14:54 Stroke 16 500 PSI Sat
! 16:20 Stroke 17 500

17:52 Stroke 18 500 NG -> 18R

1/07/93 8:49 Stroke 19 500,

10:54 Stroke 20 500 PSI Sat
I 13:23 Stroke 21 400
; e 15:17 Stroke 22 400
i 17:06 Stroke 23 300
j 17:18 Stroke 24 800

! 1/08/93 8:23 Stroke 25 700
j 8:30 Stroke 26 700 I
1 10:41 Stroke 27 100
: 10:46 Stroke 29 100
! 13:16 Stroke 06R 200 NG
! 14:23 Stroke 10R 400

15:25 Stroke 12R 500 PSI Sat,

19:49 Streke 18R 500 PSI Sat

NG No Good-

R Repeat=

.

Huntsvil6e Facility
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|

\'

TABLE BI
,

:
'

BORIZONTAL MODE SUMMARY |

4

Datt Ilmt EXEtki h .RRmadEE !-

1/09/93 10:02 Stroke 01 500 i'
..,

11:40 Stroke 02 500 ;
4

Uj 13:29 Stroke 03 100 NG l

. 13:40 Stroke 04 100 NG
i 15:19 ' Stroke 05 200 NG

15:30 Stroke 06 200
16:09 Stroke 07 300i

1/10/93 8:30 Stroke 08 300 (340)./ 10:32 Stroke 09 400*

| 12:49 Stroke 10 400 NG (300)
13:35 Stroke 04R 100 (200)

'

15:32 Stroke 11 500,

. 16:56 Stroke 12 500

1/11/93 8:48 Stroke 13 500
10:16 Stroke 14 500 PSI Sat & DP2
11:52 Stroke 15 500
14:09 Stroke 16 500
15:48 Stroke 17 500 NG
18:27 Stroke 18 500

1/12/93 8:09 Stroke 19 500 NG Venturi DP
11:26 Stroke 19R 500
13:02 Stroke 20 500
14:46 Stroke 21 400 NG
16:45 Stroke 22 400 NG
17:57 Stroke 23 300

' 1/23/93 9:18 Stroke 24 300 NG
9:25 Stroke 25 200

11:10 Stroke 26 200 NG
12:42 Stroke 27 100
12:48 Stroke 28 100
14:58 Stroke 17R 500
15:23 Stroke 26R 200 (100)
17:19 Stroke 22R 400 NG
17:35 Stroke 05R 200

'

1/14/93 8:37 Stroke 10R 400
10:08 Stroke 14R 300 NG j

10:21 Stroke 03R 100 1
12:53 Stroke 24RR 300 NG (250) NG i

'

12:58 Stroke 23R 400 (370)
15:22 Stroke 22RR 400 (370)

.

15:28 Stroke 24RRR 300 (370) j
1/20/93 10:22 Stroke 21R 400 NG j

11:54 Stroke 21R 400 NG
13:41 Stroke 21R 400 NG J

15:72 Stroke 21R 400 NG ;

15:43 Stroke 21R 400

'(XXX) - Achieved Test Pressure
.

wyLgiaannaygnugg
HuntsvHit Facility
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>

NOTICE OF ANOMALY ^'$,,,,7y4,3993-

NOTICE NO- 1 P.O. NUMBER: P-1014-2A CONTRACT NO: N/A

| . CUSTOMER: Fa'***v Oaaratinne (Grand Gu1M WYLE JOS NO: 43008
i

~

. NOTIFICATION MADE TO: Dave Wilann NOTIFICATION DATE: Dee.mher 2A.1092

NOTIFICATION MADE SY: G. Omrhannaan VIA: Verbal

DATE OF
CATEGORY: E SPECIMEN OPROCEDuRE D TEST EQUIPMENT ANOMALY. nae.mher ?R 100?

i

PART NAME: 14-inch W Paura11 Gate Valv* PART NO. N/A

) TEST. Prenenre T .nele Teet LD. NO. 67770-6
:

j SPECIFICATION: Wule Teet PrnesAnre d' anna PARA. NO A9%
i

I REQUIREMENTS

; Test No. Descriotion
.

i 3) a) Connect hydrostatic pump to bonnet leak-off line and pressurize
i bonnet to 1080 poig. With inlet and outlet nozzles at 0 poig,
! stroke valve open. There will be an immediate drop-off of
j bonnet pressure upon unseating.
j

i
i DESCRIPTION OF ANOMALY:
4

I With 1080 psig applied to the bonnet, the valve was energized to stroke open. Torque switch trip
3 occurred almost immediately. The valve would not open and the bonnet pressure remained at 1080

psig.e

,

; i

$ r
] DISPOSITION - COMMENTS - RECOMMENDATIONS: !

)
{ lt was not possible to open the valve in this condition. Per Grand Gulf instruction, Wyle
] proceeded with Test Nos. 4) and 5) during which the valve opened against pressure. These results
; are being reported to Grand Gulf for information.
!
|
1

.

1

;

I

4

$

NOTE: IT 18 THE CUSTOMER'S RESPONSIBILITY TO ANALYZE ANOMAllES AND COMPLY WITH CFR PART 21.

f VERIFICATION: PROJECT ENGINEER:
'

TEST WITNESS: h Wien PROJECT M AN AGER:
: INTERDEPARTMENTAL H. Jortfan

' '

j REPRESENTING: Entarav Operations - - COORDINATION:

OUALITY ASSURANCE: M*/ I / 3

| Wyie Fonn WM 1986. Rev. JAN 's$
Page i of 1

; (pap)

.
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M_ , - 0-.N ! .;

NOTICE OF ANOMALY |''$ebruary 15,1993
j _ -

5 NOTICE NO: 2 P.O.MuusER: C-1015-28 CONTRACT NO: N/A r-

CUSTOMER: Entergy Operations / Grand Gulf wyLE JOB NO: 43008
~

--

t
NOTIFICATION MADE TO:- Doua Jones NOTIFICATION DATE: February 11,1993 -

ylA: Telephone b
; NOTIFICATION MADE BY: G. Carbonneau ss

DATE OF

j CATEGORY: O SPECIMEN OPROCEDuRE E TEST EOuiPMENT ANOMALv. 12/31/92-1/11/93 .

PART NAME: Pmes. Transducer - PS1 and Diff. Pmas. Trans. OP2 PART NO. Wyle Nos. 061952 & 021577

$, TEST: Flow Loop Differential Pressure Test I.D. N O. 10555 & 039101 --

I SPECIFICATION: WLTP 43008 PAR A. NO. 72
i I
j REQUIREMEN'Ili:

j 7.2 Test Data

All recordings shall be reviewed for accuracy and quality after each test.

DESCRIPTION OF ANOMALY:

Review of recordings resulted in several repeat strokes until desired level of accuracy was
obtained. Criteria used was stability of pressure and flow rate during stroking.

During several runs which were accepted as valid runs by test, the valve inlet pressure (PSI) and in
one case 14(H), the differential pressure (DP2) exceeded the saturation limit of the
transducer / electronic. These runs included:,

Vertical (V): Strokes 02,16,19, and 20 !

Horizontal (H): Stroke 11,13,15, and 19 |

DISPOSITION - COMMENTS - RECOMMENDATIONS:

These anomalies occurred during strokes requiring a differential pressure of 500 psig. During
these tests, the valve inlet, valve differential, and bonnet pressures rose to values exceeding 590
psig, the electronic saturation of PSI.

NOTE: TT 18 THE CUSTOMER'S RESPONSIBILITY TO ANALYZE ANOMALIES AND COMPLY WITH CFR PART 21.

OVERIFICATION: PROJECT ENGINEER:

TEST WITNESS: PROJECT M AN AGER; -
-

*
,f f.n INTERDEPARTMENTAL H. Jorda( ' '

REPRESENTING: /r //f s /\ . - COORDINATION:

QUALITY ASSURANCE:

Wyle Fenn WM 1984. Aes. JAN '86 page 1 og 1

(pap)
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McPherson OilProducts
i P.O. Box 1803 Decatur, Alabama 35602 (205)353-3163 I

.

. _ 4

i
.

~

'Date of Delivery: December 21,1992
'

.

.

$,. Yo Whom it may Concem:i

:.

'
.

The product delivered by McPherson Oil Company on Purchase order # 4-1977 |

and McPherson Oils invoice # 92530 to Wyle Laboratories on the 213.1 day of
y. December 1992 is Mobilux EP 1.

,

i Ra d
McPherson Oil Co.
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Test Report No. 43008-01 |
,

PACKING LIST.
_ .

.P.'L. NO: 30829/001 DATE 12/15/92 'l
'

-

' SHIP TO: Wyle Laboratories PROJECT NO. 30829-
'

,

7800 Governors Drive
i *

Huntsville, AL 35806 P.O. NO. 4-1727-P

] Attn: Sherwyn Hyten SHIP VIA UPS RED ;

PREPAID COLLECT

|

QUANTITY DESCRIPTION WEIGHT7

t1 SMARTSTEM m, S/N 67770-6 with Stem Nut

|
-

|
.

'

| .

REPORT OVERAGE, SHORTAGE, DAMAGE TO PURCHASING AGENT:
TELEDYNE ENGINEERING SERVICES .10 FORBES ROAD . WOBURN, MA 01801-2103

SPECIAL INSTRUCTIONS, DOCUMENTATION TO BE INCLUDED RELEASE FOR SHIPMENT
'

Certificates of Calibration QA DATEgid
Certificate of Traceability

TOTAL VALUECertificate of Conformance
Bending Data Sheet

DATE SHIPPED SHIPPER

SHIPPER B/L NO.
.

..

RECEIVED BY DATE

cc: Project Manager .

Purchasing Agent
PQAE 10/92

-

.

-
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Page No. 44
Test Report No. 43008-01 "#TELEDYNE

ENGNEERING SERVICES.
A DM500N OF TELEDYNE BROWN ENQNEERING

>

; m m =n.msr o,,cE .Ox m
-

- moeans omsom :,
(Sos]F444103 FAN (508) 748-2029,

.a,

', I*

December 15, 1992;

30829-1 ;
.

|

.
<

CERTIFICATE OF CONFORMANQI
1

i This will certify that the below identified product was calibrated under
; the rigid quality requirement of the referenced purchase order and
# applicable specifications. All direct and associated processing materials ihave been tested and approved.

)4

; All process and te' sting operations have been verified as acceptable by the I
Quality Assurance Department in conformance with the requirements of our
Quality Program Manual and are certified to meet all general performance

i specifications of the referenced purchase order. Material has been
i controlled in accordance with the applicable requirements of 10CFR50,

~

! Appendix B and ANSI N45.2. The equipment listed is traceable to the
National Institute of Standards and Technology (N.I.S.T.). Documentation I

i in the form of test report.s and Certificates of Conformance are on file and
i available for review upon request.

| COMPANY NAME: Wyle Laboratories l,
, e

i

PURCHASE ORDER N0.: 4-1727-P |

Item No. Quantity Description Serial No.

) 1 1 SMARTSTEM m 67770-6t

:

CERTIFIED BY:

Ou/- r/~
Kevin M. fsahey

.

TITLE: Ouality Assurance Manaaer

DATE: is'M2.

KMF/ lac

.
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Page No. 45 ""TELEDYME |

- Test Report No. 43008-o2 ENGNEERNG SERVICES / ICES |

'

A OMBION OF TaLaDY8E eA0Wel unassama ;postenemG
;

so neu smet.eest orecs aox 2e8
,

eaMBON. naA15ACMU5ET!5 027344288

tt00)7484101 FAN (500) 748 2029

- 1

December 15, 1992 l*

30829-2

iCERTIFICATE OF TRACEABILITY TO g 7'
|NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY

|.

10 7 ,

'
Client: Wyle Laboratories _'

'

4-1727-PClient Order No.:_
|

|,

. 1

Date: December 15. 1992
'

THIS !$ TO CERTIFY TH'4T:

The equipment listed is traceable to the National Institute of
!Standards and Technology (N.I.S.T.). Documentation in the form of test ;

reports and Certificates of Conformance are on file and available for i

review upon request. j

Equipment Under Test: ,

-

,
.

Manufacturer its Serial No. I

tTeledyne Engineering SMARTSTEM m 67770-6
52rvices

. . -

|

Tcst Equipment Used:
H.I.S.T.

Manufacturer Serial No. Its Traceability No.

Teledyne Eng. Serv. 0588 Calibration Arm 247931

Fluke 3960089 Digital Multimeter 243273, WVBTRS,
246764, 243183

BLH 2169 Precision Calibrator 246764, 243273
'

WVBTRS

Measurements Group S1105, 98408 Strain Indicator 246764, 243273 '

89845 WV8TRS ,

.

|
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Test Report No. 43008-01

TTELEDYNE ENGINEERING SERVICES
December 15, 1992
30829-3 :,

.
~-

.|''

CERTIFICATE OF CALIBRATION [,|
)'

i

Project No.: 30829

Client: Wyle Laboratories Purchase Order No.: 4-1727-P _|
tType: Torque Part No.: SMART 5 TEM m Capacity: 30,000 in-lbs Serial No. 67770-6

$ ~\
.Input Resistance: 351 0 Output Resistance: 351 0 at 77'F 3*F

Bridge to Ground Resistance: >10 GO Bridge to Shield Resistance: >10 GO I,

,

Zero Balance: +0.002 mv/v Zero Return: <0.03 % Linearity: <0.15 %
+1./4/0 mv/v CW.

Hysteresis: <0.32 % Repeatability: <0.06 % Full Scale Output:-1.7430 mv/v CCW |

Temperature Compensation: <0.0025 F.S./*F

Excitation Voltage: 10 VDC INPUT OUTPUT

(in-lbs) (mv/v) -

r -

IOAD CW CCW
White
(+ Power) 0 0.0000 0.0000
Pin A 6.000 0.3475 -0.3460D[ b .

17.000 0.6975 -0.6950
18.000 1.0480 -1.0450

7 24.000 1.3980 -1.3940
Red 30.000 1.7470 -1.7430

Black \ [ (-signal) 24jo -1;39
1 5

(+ Signal) ( Pin C g 9 g_

12.000 0.7020 -0.7005Pin B
6.000 0.3530 -0.3510

0 0.0005 -0.0005

Green
(-Power)
Pin D

i
= 1

Certified By: Technician: Douglas S. Brightma Date:12/15/92

Engineer: David L. Johnson / nf '

~0 ate:12/15/92



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

Test Report No. 43008-01

"RTELEDYNE ENGINEERING SERVICES
December 15, 1992
30829-4

_

' ~
-

CERTIFICATE OF CALIBRATION
-

~

|
;

Project No.: 30829 |

f Client: Wyle Laboratories Purchase Order No.: 4-1727-P |

l
tType: Thrust Part No.: SMARTSTEM m Capacity: 100,000 lbs Serial No,67770-6 '

l

1-
Input Resistance: 351 0 Output Resistance: 352 0 at 77'F i 3*F

Bridge to Ground Resistance: >10 GD Bridge to Shield Resistance: >10 ca

Zero Balance: -0.0105 mv/v Zero Retern: <0.01 % Linearity: <0.50 y,

+1.3870 mv/v Ten.
Hysteresis: <1.09 % Repeatability: <0.46 % Full Scale Output:-1.3355 mv/v Comp.

Temperature Compensation: <0.00251; F.S./* F j
l

Excitation Voltage: 10 VOC INPUT OUTPUT

(lbs) (mv/v) ;

, LOAD TENSION COMPRESSION
iWhite :

(+ Power) 0 0.0000 0.0000 |
j Pin E 20.000 0.2725 -0.2710 4g( 40.000 0.5480 -0.5380 '

p 60.000 0.8275 -0.8045
p / 80.000 1.1065 -1.0705

/ T 100.000 1.3870 -1.3355 l

,

Black / Red 80.000 1.1170 -1.0785
(+ Signal) (-Signal) 60.000 0.8400 -0.8175

Pin G 40.000 0.5630 -0.5495Pin F
20.000 0.2840 -0.2775

0 0.0000 0.0000

Green
(-Power)
Pin H

~

_

. . . .

Engineer: David L. Johnson M'

D : 12/15/92e
- (; . .
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Test Report No. 43006-01

"#PTELEDYNE ENGINEERING SERVICES
i

*
-

* PR'0 JECT No.: Jo829'

.

DATE: /2-/+94 psskyd Ok f|

~

.

(/ t_ i

ik
: SMARTSTEMm BENDING CHECK

"|
|

| g A

l

1

^

Lf- _ _ _ _ _ _ _ _ _ _ _ _ _ .
2 . . . . . __ _ _

-

p ___. _ _ _ _ _ _ _ _ _ _ _ _ .
.

! B |C D
|

.l f
,.

/t w w wf, ffA
/ k# '/

LOAD'
.

..
;

< '

.

*

;.

|*

|

STEM No.: 4777c -(, Load = S'O lbs..

A= 30. f " in. B= Z" in. C. / '' in. D= 2/" in.

Full Scale Tension output = 2 '77'/ p in/in - 48870 av/v 9 ./o0 000 lbs.
O av/vMax. Output Due to Bending = O p in/in =

Corresponding Tension Load Due to Bending O lbs.

Percent of Full Scale O %

Performed By: ~
- Date: //.ee #/_

, / .

.-
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Page No. 49
i Test R: port No. 43006-01 ;

DATA SHEET

Customer N EAb"8N WYLE LABORATORIES -

i SMART 5 m "
. Specimen

Part No. Amb. Temp. W/A Job No. 4T % @f..

Spec. Photo N/A Repon No.
Para Test Med. N/A Start Date

T S/N Specimen Temp. N/A j
GSI )

L7779- 6 i

Test Title f SMARTSTEM BRIDGE RESISTANCE CHECKOUT

l

1-

g WIRE COLORS THRUST TORQUE

BLACK TO VHITE 2 $ 7,4 2.h 5. 4

=>irr in arn 35/,6 ym6
BLACK TO GREEN 2 63,6 2f 2 7
WHITE TO RED 263,J 2 f2,7

VHITE TO CREEN 350.6 350.6
'

RFB TO CRFFN 2. [ T, # 242.7
ALL TO GROUND > 2.0 f/d rt >2 / /C

.

/ THRUST TO TORQUE > 2. 0 / / n rt.
i

i |

; CALIBRATION DATA
.

INPUT WHITE TO GREEN 35/ JS/
OUTPUT BLACK TO RED 352. 1(/

.

b || r* pht]u s o s
' u), Y |h Cauare
/

'

.

/NISMW Date:t d By / ''[/ Date:[! Witness
Notice of

/| SheetNo. M of
M /E * /4 * f Z -Anomaly Approved N

= = 4 = w .u . . ., M
'
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no-s: ;
ACTUnL DE> ytes Phk 51

A 34.5001 -12.1:49 Test Report No. 43008-01
.

'

Y 0006 .0005
Z .0014 .0014

'

01 2.244: 2.2442
FN' .0000-

.

. ANSI'CI'CUL6R RUNOUT: To X ex:s, Re::a1R

3.14-
~

* Fea'ture 335
Type: 0.D.

Name:
; ACTUAL NOMINAL + TOL - TOL DEV OUT-TOL

.e RO 0.0020 .0021 .0021

RUN-0UT.PO5ITION s5 '

15
Feature 337
Type: 0.D.

I Name:
ACTUAL DEV

X 40.5000 -6.1250
Y .0005 .0005
Z ' .0005 .0003
O! 2.2443 2.2443 |
FM .0003 |

ANSI CIRCULAR RUNOUT: To X a.s:s, Radial l

16

Feature 337 I
Type: 0.D.
Name:

ACTUAL NOMINAL + TCL - TOL OEV OUT-TOL |
RO 0.0000 .0015 .0015

/ PUN-0UT POSITION :7
317
Feature :38 |

T re: 0.0.i

ne e
ACTUAL CEV

v J5.5:53 .000!
f 0.0000 0.0000 |
Z .0003 .0003 |

C! :.2474 2.0474 '
,

FM .000!

A.',5 * C IRCUL AG RUN00T: T: X a<25 Racas.
313
Feature :35

;'
Type: 0.D.
Name:

ACTUAL NOMINAL + To- - TOL DEV OUT-TOL.

RO 0.0000 .0004 .0004

|

.



| F0
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0.0000 .0154 .0154

j RUN-0UT.P052 TION 82 *

Ptge Dhk 5287
Test Report No. 43000-01

Feature *!!

| Type 0.D.
Nane

ACTUAL DEV' -
'

X 11.3210 -35.3039 '~-

*

Y .0027 .0027
Z: .0043 .0043 r-"

DI 2.2491 0.2481
FM .0004 -

ANSI CIRCULAR RUNOUT: To X exts. Radial h*B
Feature 33!
Type: 0.0. "~

Name:
ACTUAL NOMINAL + TOL TOL DEV OUT-TOL-

g RO 0.0000 .0077 .0077

RUN-0UT POSITION 23
39
Feature 334
. Type: 0.D.

Name:
ACTUAL DEV

X 01.8203 -24.9041
Y .0005 0005
2 .0002 .000:
DI .2399 2.2395
FM .0003

ANSI CIRCULFR RUNOUT: To X axis, Radtal
210
Feature 234

#
Type: 0 D.

Fane:
ACTUAL h0NINAL - TOL - TOL OEV OUT-TOL

RO 0.0000 .001: .001:

RUN-00T POSITION 34
311
Feature 235
Type: 0.0. i

'

Ne e: '
i

ACTUAL CEV I

* 25.5 50 -20.9999 l

.0003 .0003'

.0011 .0011
DI .04:5 0.0435
FM .0003 !

ANSI CIRCULAR RUN00T: To x ants, Radial
:12
Feature :35
Type: 0.D.'

'

Name:
ACTUAL NOMINAL - TOL - TOL DEV OUT-TOL

RO 0.0000 .0015 .0015
!
'

RuN-CUT 805 !?!ON :5
:::
=e r * a <e ::5
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Ptge Dhk 53
,

Test Report No. 43006-01 i

.

;

\
-

.:. .
, 1

,

1

1.

\.

, 4

|
,

4 I
... .................____..... __.. .......__.. .___..............__...... -

l Fort Program: .Rev: 90.01''

1

Oste and Tane: 11/01/92 09:44 Lot 10: 57770-5
Inspector: J B MCCARLE( Supplier /other: ENTERGY

.........__________._________...__.....__ ____________..__.................

8 ODA
si i.

|

! ACTUAL NOMINAL CEV |
| X :.5000 22.5000 0.0000 i.

'

Y 0.0000 0.0000 0.0000 ;

I 0.0000 0.0000 0.0000 )
DI :.04:1 0.0000 2.24:1 '

, FM .0002-
!

| AN!! CIRCULAR RUNOUT: To X asts. Fadtal I

| s:
ACTUAL NOMINAL + TOL - TOL DEV OUT-TOLj

| R0 0.0000 .0002 .000 ;

005
:3

/ ACTUAL NOMINAL CEV -

*
x 46.5:50 45.6 50 0.0000
Y 0.0000 0.0000 0.0000
2 0.0000 0.0000 0.0000
DI 2.2473 0.0000 0 ~473
FM .0001

Are5I CIRCULAR RUNOUT: T: i aats :actal
24

ACTUAL NOMIreAu + TOL - TOL DEV QUT-TOL |
RO C.0000 .0001 .0001 |

|

Fut.-0UT POSITICN 31 |

35
Fee:wre 23:
Type: 0.D.
Name:

ACTUAL DEV
X .2:35 -45.5015,

Y .0053 .0053
2 .0039 .0089
DI :.0459 0.2455
FM .0013

AN5 * CIRCULAF R.'huuT: T asas :smisi-

! 26
:es:.re :::,

'T ,: e : :.0.

.
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APPENDIX V

INSTRUMENTATION EQUIPMENT SHEETS

i
1

|
|

|
*

t
!

l
!

l
4

.

WYLE i annaaTOiMES
Huntsyme Facility
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INSTRUMENTATION EQUIPMENT SHEET PAGE 1 0F 1
Page No. 57

.
Test Report No. 43008-01-

['TE: 12/16/t2 JOIEWSES: 43004-06 TEST MEA: EPRI IOON .|

TECNE!CIM: J. ROMAE CusTOIER: IITit0Y TYPETEST:InntisTERCllECt0UT

' O. IssTRUNENT NANUF!CTURER N00EL8 $ERIALi WYLE8 RANGE 1 ACCURACY 1 CALDATE CALDUE

1.

1 O1G NTR VALHALLA 4150 82123 101040 .02-!!0NN .02ERDG 10/20/92 04/16/13 j

9 2 DIGNTR FLUKE 11 24861343 101824 BC .35 04/02/12 04/02/93 !
~.:

1

!

I
,

|
|

|
|

r

Thisittocertifythattheaboveinstrumentswerecalibratedusingstate-of-thearttechniqueswithstandardswhosecalibrationis
trr;estle to the National Institute of Standards and Technology.

fE CHECKEDIRECEIVEDBY /l~/d'fdIN$iRUNENTATION M"' '

o

; y -

.

y....m.wFw n. -a- n-

a,A.

,
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INSTRUMENTATION EQUIPMENT SHEET PAGE 1 0F 1 ;

N g.a.g'l i4

BATE: . 12/22/92 JOI IINBER: 43004-00 TESTAREA:NIFLOW ~,
TECHNICIAR: G.DUTHIE CUSTONER: itTERGY TYPE TEST: NYDR0$iAT+ MEIT LLU (,j

|
'

NO. IkSTRUNENT NANUFACTURER N00 Elf SIRIAL8 WYLEe RANGE 1 ACCURACY I CALDATE CALDUE ..

1 STOP WATCH VWR ' 62319 h/A 103028 9HR/59NIN/515EC .5SEC 01/11/12 03/18/93 i

2. PRIst GAUGE Hil5E CN 111137 109421 0-1,500 PSI .tsF5 12/22/92 06/18/93
'

)

-

.

|

|
1

|-

!

|

|
r

!.

Thisistocertifythattheaboveinstrumentswerecalibratedusingstate-of-the-stttechniqueswithstandardswhosecalibrationis
tractabletotheNationalInstituteof dTechnology.

z.,1RU.,,1 . 4 ,% /C , , , m m , ,,
/ '

O.A. M {\ N% \ b
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INSTRUMENTATION EQUIPMENT SHEET PAGE IDF 1,,

BATE: 12'/23/92 JOINUMBER: 43006-00 TESTAREA:NIFLON
TECM!CIAN:GiDUTHIE CUSTONER: ENTERGY TYPE TEST: PRECON0lil0NING

"

C. INSTRUNENT NANL'FACTURER N00EL8 $IRIALs vYLE s RANGE 1 ACCURACY 1 CALDATE CALOUE

~
1 CALIBRVQLT TRANSNA110N 1C45 A39016 102233 99.99 .01tFS - 11/11/92 05/10/93*,
2 01GMTR FLULE it 54:40561 109698 DCVOLTS .15 06/04/92 06/04/93-
3 CAllBR YOLT ClG11EC 3110 651605 065112 0-100V00 .015 09/03/92 03/02/93 |
4 100CER POWER OH!0SIMITRONIC FC11063 40725 021515 0100Al80Kr) .55FS 05/22/92 05/21/93

-

5 VOLTIDUCER OH10SENITRONIC 717-010 43817 109612 0 600V 4-20NA .51 FS 03/10/92 03/10/93
6 'V0li 10VCER CHIOSEN11RONIC Vif-010 43888 109613 0-600V4-20MA .55 FS 03/10/92 03/10/93
7 VOLT 100CER 0H10SENITRONIC ni?-010 43889 109614 0-600V4-20NA .51 FS 03/10/92 03/10/93

/8 XFORMERCURRENT FLUKE Y8101 N/A 103603 1A-150A 2.51 12/01/92 05/28/93
9 1FORMERCURRENT FLUt! Y8101 N/A 103609 1A150A 2.55 12/01/92 05!!!/93

10 IFORMERCURRENT FLUKE !!101 N/A 103610 1A-150A 2.55 12/01/92 05/28/93
11 IFORMERCURRENT FLUKE V8101 N/A 103459 1A-150A 2.51 12/01/92 05/28/93
12 1FORMER CURRii.T FLUKE YS101 t/A 103464 1A-15:1 2.51 C7/22/32 C1/11/93 |
*1 PROBECURRENT FLULE . i;i-!3" \/: *09474 1A TC I;CA 21 12/01/92. 05/28/93 |
14 LINEAR IDUCER NATERS SLF 5-75 197 108929 0-3 INCH .11 07/22/92 01/18/93 |
15 DATAACQSYS OFTIN 5033A $0!!97 109469 NFG MFG 12/01/92 12/:t/93 |

16 RES DECADE IET 85-201 N/A 109494 0-9,999,9990HMS .15 01/28/92 01/27/93 |
17 RES!$ TOR DEC IET RS-200 100276 100276 0-!,999,999ONM 11 11/03/92 12/03/93 |
18 PROBET/C NECTHERN 'C-K 1 109519 K SEECERT 12/15/92 06/11/93

'

t

this is to certify that the abcyt testruments were calitratt; using state-cf-the-art technicuts with standards whose calibration is
tri:Elble :: tte Natleral Institute of Standards and Itttnclogy,

|NSTRUNENTAi!CN W AIh CHECKE08 RECEIVE 0BY /E/ 2.-
-

1 (

'

c.A. nm - 22 2s -o.
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Page No. 60
,

Test Report No. 43008-01 l

INSTRUMENTATION EQUIPMENT SHEET PAGE 1 0F 1 |

1jl'
\.

.

.C'YE: 12/28/12 JOBNOMIER: 43004-00 TESTAREA:NIFLON W'
TECHNICIAN: G.DUTHIE CUSTONER: ENTERGY TYPETEST: PRES $URELOCI-UP

V
O. INSTR'UNENT MANUFACTURER N00Eli SERIAL 8 VYLEi RANGE 1 ACCURACY 1 CALCATE CALOVE bi

1 CALIBR VOLT TRANSMA110N 1945 A39816 10!!!! 99.99 .015FS 11/11/92 05/10/93

h.2 O!GMTR FLUKE 87 54140567 109698 DC YOLTS .11 06/04/92 06/04/93 !
3 CAtlBRVOLT O!GITEC 3110 651605 065112 0-100v00 .011 09/03/92 03/02/93

i 4 100CIR POWER OHIOSENITRONIC PC11-063 40725 021575 0-100At80KN) .51FS 05/22/92 05/21/93 '
5 VOLT 100CER OH10 SEN!1RONIC VT7-010 43887 109612 0-600V4-20NA .51 FS 03/10/92 03/10/93 .

6 V0liIOUCER OHIOSEN! IRONIC VT7-010 43888 109613 0-600V4-20MA .51FS 03/10/92 03/10/93
i VOLTIOUCER OH10SEN! IRONIC VT7-010 43889 109614 0-600V 4-20NA .!!FS 03/10/92 03/10/93

g8 XFORMERCURRENT FLUKE Y8101 N/A 103603 1A-150A 2.51 12/01/92 05/28/93
9 IFORNIR CURRENT FLUKE V8101 N/A 103609 1A-150A 2.55 12/01/92 05/28/93 ,

10 IFORMER CURRENT FLUKE Y8101 N/A 103610 1A-150A 2.55 12/01/92 05/28/93
'

11 XFORMER CURRENT FLUKE Y8101 N/A 103459 1A-150A 2.51 12/01/92 05/28/93
12 IFORNERCURRENT FLUKE YB101 N/A 103464 1A-150A 2.51 07/22/92 01/18/93
13 PROBE CURRENT FLUKE 80i-600 N/A 109474 1A TO 600A 21 12/01/92 05/28/93 |

. 14 LINEAR 10VCER NATERS SLF-$-75 887 108929 0-3 INCH .11 07/22/92 01/18/93 |
15 CATAACQSYS OPTIM 5033A $02197 109469 NFG NFG 12/01/92 12/01/93
16 RESDECADE IET RS-201 N/A 109494 0-9,999,9990HMS .11 01/28/92 01/27/93 |

17 RE31STOR DEC IET RS-200 100276 100276 0-9,999,999OHN 11 12/03/92 12/03/93 |

18 PROBE 1/C NEDTHERN TC K 1 1095t! K SEE CERT 12/15/92 06/11/93
19 FRESSXDUCER BIHELECTRONICS 5000-01 N/A 108375 0-2,100PSIG .151 FR0 11/06/92 05/05/93 4

20 PRESSXDUCER 88HELECTRONICS N/A N/A 100 11 0-1,000 PSIA .25tFS 12/08/92 06/04/93 |
21 PRESS 100CER CEC N/A 10555 061952 08/11/92 02/05/93
!! DEADNGTTESTR ANETEK TQ-20 10710 092564 0-2,000 PSI .031 06/24/f2 06/24/93

a

r |

4

Thisistocertifythattheateveinstrumentswerecalibratedusinsstata-ofthe-arttechniqueswithstandardswhesecalibrationis
traceable to the National Institute of Standards anc Technol09y.

'IAM !^' N CHECKfD8RECEIVEDBY ,INSIRUMENTAT|0N t

Q.A. h W yt.- w 12-2 %
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Test Report No. 43008-01

INSTRUMENTATION EQUIPMENT SHEET PAGE 1 0F 1

,

DATE: 12I!9/92 JOBEUN8ER:43006-00 TESTAREA:HIFLON

CUSTOMER: ENTERGY TYPETEST:FLON
TECHNICIAN: G.,00iHIE-

N0. INSifuMEkT MANUFACTURER N0Ditt SERIAL 8 NYLEi RANGE 1 ACCURACY 1 CALCAT! CALOVE

*
1 CALIBR W T TRA!.$NA110N 1045 A39816 102233 99.99 .011F5 11/11/92 05/10/?:

2 O!GNTR FLUKE 87 5414C567 109698 0CVOL18 .11 C6/04/92 05/04|13
'

3 CALIERYOLY DIGITEC 3110 651605 065112 0-100VOC .011 09/03/92 03/02/93

4 XDUCER POWER CHIOSENITRONIC PC11-063 40725 021575 C-uCA(80Kr) .51FS 05/22/92 05/21!!3

5 VOLI IDUCER OH10$ENITRONIC V17-010 43887 109612 0 500V 4 20NA .51FS 03/10/92 03/10/!3

5 VOLTIDUCER OH10$ENliRONIC VII-010 43888 109513 0-600V4-20NA .!!FS C3/10/92 03/10/93

i VOLI 100CER OHIOSEN11RONIC VTT-010 43819 109514 0-600V 4 20NA .51 *$ 03/10/92 03/10/93

/8 IFORMERCURRENT FLUd YS101 N/A 103603 1A-150A 2.!! 12/D1!!2 05/28/93

9 1FORMERCURRENT FLtKE Y8101 N/A 103609 1A-150A 2.!! 12/01/92 C5/2!!!3

to IFORMER CURRENT FLUKE Y8101 N/A 103610 1A-150A 2.51 12/01/92 05/28/93

11 IFORMER CURRENT FLUKE Y8101 N/A 103459 1A-150A 2.!! 12/01/92 05/28/!3

12 IFORWER CURFENT FLUKE V8101 '4/A 103464 1A-150A 2.!! 07/22/92 01/18193

13 PROBECURRENT FLUKE 80i-600 N/A 109474 1A T0 6008 ft 12/01/92 05/2!!9:

14 LINEAR 100CER WATERS SLF-5-75 887 108929 0-3IkCH .tt 07/22/92 C1/18193

15 CATA ACQ SYS OPi!N 5033A 502197 109469 FFG NFG 12/01/!! 12/C1/93

16 RESDECADE IET RS-201 N/A 109494 0-9,999,!!90HMS 11 01/28/92 *t/27:33

17 RE51STORDEC IET RS-200 100276 100276 0-9,999,999OHN 11 12/0*/92 12/03/93

18 PROBET/C NE0THERN TC-K 1 109519 L SEECERT 12/15/92 0!/11/93

19 PRESSIDUCER BihELECTRONICS 5000-01 k/A 108375 0-2,500FSIG 151F40 11/06/!! 05/05/93

20 . PRES $10UCER BtHELECTRONICS N/A N/A 10C411 0-1,000 PSIA .25tFS 12/08/92 06/04/93

21 PRESS 100CER CEC N/A 10555 061952 0 ro o/3 4iMCQv/93 08/11/92 02/05/93

22 DEA 0rGTTE5it ANETEK 14-20 10710 0t2564 0-2,000 PSI .031 06/24/92 06/24/93

23 RE!!st0R DEC IET RS-200 N/A 100955 1 10N OHN 11 01/20/92 01/19/93

24 PRESS 100CER THYORONICS TH-0 039101 021577 0-500PS10 .51 07/23/92 01/19/93

25 ' PRESS 100CER CEC 4-351 8562 10!3!0 0-50Pi!D .751 FR0 07/23/92 01/19/93

This is to certify that the above Instruments were calibrated using state-of-the-art techniques with standards whcss calitraticn :s
tracentle to the National Institute of Standards and Technclogy.

D[ , 9,!Q CHECKE08RECEIVEDBY >'INSTRUFINTA110

Q. A. benAn 9wwtd*k6 G\%\D i

_ _ -
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Test Report No. 43008-01

INSTRUMENTATION EQUIPMENT SHEET PAGE 1 0F 1

|.'

SATE: 01/64/93 J06 NUMBER: 43004-H TESTAREA:R!FLN i
TECHNICIAN: G.DUTH!! CUSTONER: ENTER $f TYPETEli: FLOW

. }E'i O. INSTRUNINT NANUFACTUF.ER N0 Dele $fRIAL8 VYLEi RANGE 1 ACCURACY I CALDATE CALOUE
-

.
1 CAllBRVOLT TRAN$ NATION 1045 A39816 10!!33 19.99 .018FS 11/11/12 05/10/93

i ! DIGNTR FLUKE 87 54140567 199698 DC VOLIS .15 06/04/12 06/04/13 h
3 CAlllR V0li DIGITEC 3110 651605 065112 0-100VDC .015 09/03/12 03/02/93 e
4 IDUCER P0NER OHIO SINITRONIC PC11-063 40725 O!!575 0-100A(80KV) .55FS 05/22/12 05/21/93
5 VOLT IDUCER OH10$EN! IRONIC VT7-010 43887 109612 0-600V4-20NA .51FS 03/10/92 03/10/93 -.

8 V0LTIDUCER OH10SIMliRONIC VT7-010 43888 109613 0-600V4-20MA .51FS 03/10/12 03/10/93
i V0LT 100CER OH10SENITRONIC Vif-010 43889 109614 0 600V 4-20MA .51 FS 83/10/92 03/10/93

/ 8 IFORMERCURRENT FLUKE Y8101 N/A 103603 1A-150A 2.51 12/01/92 05/28/93
,

9 IFORNERCURRINT FLUKE V8101 N/A 103609 1A-150A 2.55 12/01/92 05/28/93
10 IFORNER CURRENT FLUKE Y8101 N/A 103810 1A-150A 2.58 12/01/12 05/28/93
11 IFORNERCURRENT FLUKI Y8101 N/A 103459 1A-150A 2.51 12/01/12 Ol/28/l!

'

12 IFORNER CURRENT FLUKE Y8101 N/A 103464 1A-150A 2.55 07/22/12 01/18/93
13 P908! CURRENT FLUKE 80i600 N/A 109474 1A 10 600A 21 12/01/12 05/28/93
14 LINEAR IDUCER WATERS SLF-t 75 881 198l29 0-3 INCH .11 07/22/12 01/18/12
15 DATA ACQ $YS OPilM $033A $02197 199469 NFG NFG 12/01/92 12/01/93
16 RESDECADE IET R$-201 N/A 109494 0-9,lli,lil0HMS .15 01/28/92 01/27/93
17 RES!$TORDEC Iff R$-200 100276 100276 0-1,199,999 OWN 15 12/03/92 12/03/93
18 PROBET/C NEDTHERM IC-K 1 109519 K $EECERT 12/15/92 06/11/93
19 MESS 100CER BlHELECTRONICS 6000-01 N/A 108375 0-2,500PSIG .155FR0 11/06/92 05/05/93
20 MESS IDUCER BIHELECTRONICS N/' N/A 100411 0-1,000 PSIA .255FS 12/08/12 06/04/934

21 MIS $ IDUCER CEC d/A 10555 061552 08/11/92 02/05/93
22 DEADMGiTiliR AMEift 10-20 10710 012564 0-2,000 PSI .031 06/24/92 06/24/93
23 RE31STOR DEC Ifi RS-200 N/A 100155 1-10N OWN 15 01/20/12 01/19/l3
24 MESSIDUCER iHYDRONICS TH-D 035101 021517 0-500 PSID .51 07/23/92 01/11/93
25 MESS IDUCER 1.HYDRONICS TH-D 055403 109837 0-50PS10 +-0.51 12/01/92 05/28/93

Thisistocertifythattheaboveinstrumentswerecalibratedusinistate-cf-thearttechniOueswithstandardswhosecalibrationis
traceabletotheNationalInstituteof5tsndstdsandTechnolely.

,bb iIN3fRUMENTAT10N h CHECKED 8RECE!YEDBY

Q.A. f uw 'WL t- T-%



Page Nr. 63 i

Test Report No. 43008 01
INSTRUMENTATION EQUIPMENT SHEET PAGE 1 0F 1

N C;TE: 01/29/93' JOIfluuBER: 43004-00 TiliAREA:HIFLOW
TECHNICIAN:G.affull CU$10NER: ENTERST TTPE TEST: FLOW

73

C. IssTRONENT NANUFACTURER N00Eli SERIALI NYLE8 RANGE 1 ACCURACY 1 CALOATE CALDUE

1 CAlllR V0li IRAN $ Nail 0N 1045 All816 102233 99.99 .011FS 11/11/92 05/10/93

| } ! 01G NTR FLUti 87 54140567 109698 DC V0Lil .11 06/04/92 06/04/l3
3 CALIBRVOLT O!GliEC 3110 851605 065112 0-100VDC .011 01/03/92 03/02/93
4 IDUCER POWER OH10 SEN!!RONic PC11-063 40725 021575 0-100A(80KW) .51FS 05/22/92 05/21/93
5 VOLT 100CER OH10$ENITRONIC Vii-010 43887 10H12 0-600V4-20NA .55FS 03/10/92 03/10/13 |

8 VOLT IDUCER OH10$ENITRONIC VTT-010 43818 109613 0 600V 4-20NA .55FS 03/10/92 03/10/93 i

i VOLT 100CER 0H10$ENITRONIC Vif-010 43889 109614 0-600V4-20NA .51FS 03/10/92 03/10/12
g8 IFORMER CURRENT FLULE T8101 N/A 103603 1A-150A 2.55 12/01/92 05/28/93 i

i IF08MER CURRENT FLUlf Y8101 N/A 103601 1A-150A 2.55 12/01/92 05/28/93
'

10 3ForMER CURRCNT FLULE 18101 N/A 103610 1A-150A 2.51 12/01/92 05/28/93
-

11 IFORNERCURRENT FLUKE 78101 N/A 103459 1A-150A 2.55 12/01/92 05/28/93
12 PROBE CURRENT FLUKE 80i-100 N/A 109474 1A TO 600A 25 12/01/92 05/28/93
13 tlNEAR 100CER WATERS $LF-5-75 B87 108929 0-3 INCH .11 01/18/93 07/16/93
14 DATA ACQ $YS OPilN 5033A $02197 199469 NFG NFG 12/01/92 12/01/$3
15 RES DECADE Ifi RS-201 N/A 109494 0-9,999,$ll0HMS .15 01/28/92 01/27/93
16 RESISTORDEC IET RS-200 100276 1C0216 0-9,999,999OWN 15 12/03/92 12/03/93

: 17 PRolfT/C NECTHERN TC-K 1 109519 K SEECERT 12/15/12 06/11/93 :

18 PRESSIDUCER BIHELECTRONICS 5000-01 N/A 108375 0-2,500PSIG .151FR0 11/06/12 05/05/93 |<

19 PRESS 100CER -BIHELECTRONICS N/A N/A 100411 0-1,000 PSIA .255F5 12/08/12 06/04/93
20 PRESS IDUCER CEC N/A 10555 061152 08/11/92 02/05/93
21 DEADWGTTESTR ANETEK TQ-20 10710 092564 0- 2,000 PSI .035 06/24/92 46/24/93

| 22 RESISTOR DEC IIT RS-200 N/A 100955 1-10N OWN 15 01/18/13 01/18/94
j 23 PRESS IDUCER T.HYDRONICS TH-0 055403 109837 0-50PSID +-0.51 12/01/92 05/28/93
-

24 PRESS XDUCER T-H1DRONICS TH-0 048869 021580 0-500PSID .55FR0 01/08/93 07/07/93
25 e IFORMER CURRENT FLULE V8101 N/A 103600 1A150A 2.55 01/08/93 07/07/93

:

1

.

i

l

This is to certify that the above instruments sere calibrated using state-of-the-art techniques with standards whose calibration is
traceable to the National Institute of Standards and Technology.

m /-20'Y.?INSTRUNENTATION w i- A l- X -93
CHECKEDIRECEIVfDIT

- w 'L. ,in
-

c
O.,.

. .
-
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Test Report No. 43008-01

DIFFEREMIAL ELIEENT
PA. SON M1380 PR M DATy M TION N
'di''',LL''"% ,eas VATgg ett_1m.1 TION - TOLIIMETRIC FLOT
menemu. pax: mane 4em _.

'

DATE 11-25-1992 ':
BADGER 5.0.N0. 954440 J.

~

CUSTOMER TTLE LABS
1

i CUSTOMER P.O.NO. 4-5448-P- .-

! USER 1-
CONSULTING EIKiR. e'

! LO-LOS5 DATA
Lo-IASS STTLE PET-F SERIAL NO. 954440-B
WHINAL SIZE 10 TAG

| 111ROAT DIA (IN. ) 7.695 BODY HATERIAL CARBON 51 EEL
,

i BETA RATIO .849 11EROAT HATERIAL CARBON STEEL *

i TAP SIZE 1/2
TAP LOCATION INTEGRAL PIPESHELL Mk1ERIAL CARBON 51TELa

i I "

4 DIFFERENTIAL PRES 5URE IS 718.95 IIK2tES OF WATER AT 9000 GPH.
! PERHANENT PRESSURE LOSS IS 2.22 N OF DIFFERENTIAL. l

P N AW N T PRESSURE LOSS I5 16.01 INCHES OF WATER AT 9000 GPE.
;

FLUID DATA4

; FLUID WATER OPER.SP.GR. .98258
i OPER. PRES.(PSIA) 514.7 BASE SP.GR. .98258
i OPER. TEMP.(F) 150 OPER.VISC.(CP)' .426
| BASE TEMP.(F) 150

! TLov DATA
HAX.FLOY (GPH) 9000 PIPE REYNOLDS NO. 7219794

,

4 NORE.FLot (GPH) 6300 PIPE RETNOLDS NO. 5053856
i

: CUS10HER PIPELINE & FLANGE DATA
'

NOH. PIPE SIZE 10 PIPE HA1ERIAL HETAL
i PIPE SCHED/ CLASS 120 PIPE I.D. (IN.) 9.064
'

APPLICABLE DOCUHEFPS
INSTALLATION / APPROVAL PRODUCTION

:
,

i
i
i REFERENCE FLOV HE1ER ENGINEERING EANDB00E C.F.CUSICE. 3RD ED. ,1961

: CERTIFIED CORRECT BY , DATE

j PREPARED BY JIH

!
.

.

1
I
i

i

f
ALL PROPALETARY R10HT3 IN TMt SutJECT M&TTER SHOWN ARE EXCLU51VE PROPERTY 08 mADGER METER. lNC.

b

:
i

i

$

4

r

,. _.
__ _ _ . . - . __
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Test Report No. 43006-01Badgerg
i

i P.O. tot 2150
; sussAsftosssm er

TULSA. OsuAMOMA 741861000a

pointeme FAR:#$834sr DIFFERENTIAL ELI2 Err: ~

SUPPLEMENTARY DATA SEEET |
!

'
'

i, VA'!ER CALCULATION - WLIRIETRIC f!AT
'

DA'1E 11-25-1992
4

: BADGER 5.0.ND. 954440
: CUS'!UHER YTLE LABS
'

CU5'IDHER P.O.No. 4-5446-P
.

Usntj ,
' ' CONSULTI M IEiR.

i LO-LOSS DATA
! LC-1455 STYLE Ptfr-F SERIAL NO. 964440-B

No!!!NAL SIZE 10 TAG
l

4

J '

:

! WORKING EQUATION FOR LIQUID FLOT
! GAL /ER AT BASE 'ITEPERATURE
:

! QGb 340. ii (5 ) (FA) (D2) (FIR!) (FGB ) (FGF) , (EQ 15. PG 95)
i

QGE = 540000 FIR! = 26.8133 .

a 5 = .71365 FGB = 1.01772
: FA = 1.00111 FGr = .99125
! D2 = 82.15609
]
'

RETWOLDS No. EQUATION FOR LIQUID FLOT-

I GAL /ER AT BASE 'tZt!PERATURE

i RD=52.654(QGEA)(GB)/(D)(U), (EQ 20, PG 97)
1

3 QGIIA = 378000 D ='9.064
GB = .98258 U = .42692| r

;

j DISCHARGE COEFFICIENT = 68639.

,

1

! -

i
!

5

i

.

)
i

l
j ALL PROPRIETARY RIGHTS IN TMt SUSJGC7 MATTER SHOWN ARE EECLUSIVE PROPERTY OP SAD 06R MSTER. INC.

~
.

,

l

.

4
-- - . _ _ ,.
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Test Rcport Ne. 43008-01*

|
Badger 6

DIFFI3tI3ffIAL llEW l

m oox *''*" rLov vs DIrrIstarrIAL cALCULATIors
! *EO*"'Ewene ENGLISN 1DtITS
;

emanmestie rat eessoasse ,
|

''l
; ''

.

| BADGE 3t S.C. 954440
- DATE 11-25-1992 r-

t
| CUS' ITER TILE LABS

. 7.695 PET-r LO-LOSS I'

ELEMI3rr 9.059999 2
! SERIAL 30(S) 954440-B

TAG IllF0. 7. ,
| 13 i
| FLUID TA'532 'HIROAT I.D. (IN) 7.695 !
| OPD.'N35P.(r) 150 PIPE I.D.(1N) 9.059999 !

-

OPI3t. PRES. (PSIA) 514.7
,

! RE90L1FFION 1 PDCE3|T OF Mimm |
'

DIrr. UNITS INCHES OT 68F WA'53t4

,

1 FLov DIrr rLov DIrr FLov DIrr FLov DIrr !

(OPE) (IN) (GPE) (IN) (GPH) (IX) (GFH) (IN) !

a

i 9000. 719.0 8910. 704.7 8820. 690.5 8730. 676.E*

i 8640. 662.6 8550. 648.9 8460, 635,3 8370. 621.9
j 8280. 608.6 8190. 595.4 8100. 582.4 8010. 569.5

7920. 556.8 7830. 544.2 7740. 531.8 7650, 519.5.
4

! 7560. 507.3 7470. 495.3 7380. 483.4 7290. 471.7
7200. 460.1 7110. 448.7 7020. 437.4 6930. 426.3*

4 6840. 415.3 6750. 404.4 6660. 393.7 6570. 383.1
! '6480. 372.7 6390. 362.4 6300. 352.3 6210. 342.3

6120. 332.4 6030. 322.7 5940. 313.2 5850. 303.8
5760. 294.5 5670. 285.3 5580. 276.4 6490. 267.5
5400. 258.8 5310. 250.3 5220. 241.8 5130. 233.6,

5040. 225.5 4950, 217.5 4860. 209.6 4770. 201.9 |'

4680. 194.4 4590. 187.0 4500. 179.7 4410. 172.6
f

4320. 165.6 4230. 158.8 4140. 152.1 4050. 145.6
3960. 139.2 3870. 132.9 3780, 126.8 3690. 120.8
3600. 115.0 3510. 109.3 3420. 103.8 3330. 98.41
3240. 93.16 3150. 88.06 3060. 83.09 2970. 78.28
2880. 73.60 2790. 69.08 2700. 64.69 2610. 60.45 !

2520. 56.35 2430. 52.40 2340. 48.59 2250. 44.92 |

2160. 41.40 2070. 35.02 1980. 34.78 1890. 31.69
1800. 28.75 1710. 25.94 1620. 23.28 1530. 20.77
1440. 18.39 1350. 16.17 1260. 14.08 1170.' 12.14
1080. 10.34 990.0 8.692 900.0 7.182

ALL PROPRitTARY m:QHTs el Tate suaJ1CT WATTOR SHOWN ARE EXCLUSIVE PROR$RTY 05 eADGER WETin,Ilic.

|
. - - -



FREDTCTED DISCHAR2 b3CIENT VS CALIBRATED DISCHAR2
^

CDETTICIENT AND 26 'FWN*v CZl097 EAT 10N FOR LO-148/FIZitt TU8ES.

SERIAL PRED. CEIS. 4

No. STEE RATIO CD CD DEV. LA80RA1 CRY *

s
32041 2 .704 .799 .7793 .038 An
28249 3 .743 7635 767 .458 UP

'

35687-9 4 .717 .76900 .76711 .2449 ARL

*
39706-1 4 .639 .00239 .00456 .2711 ARL
29088 6 .409 .873 .875 .229 UP
33565-1 6 .773 .74067 .74237. .230 ARL

,

35687-8 6 .573 .82532 .82433 .1193 ARL
33144 8 .472 .795 .7968 .226 AE
35688-4 8 .710 .77105 .77034 .0910 AE,

42138-1 8 .459 .85738 .85799 .0707 AE
r 42138-2 8 .459 .85738 .85753 .0170 ARL

N' 42146-3 8 .459 .85738 .85407 .3865 AE
42137-3 10 .612 .81122 .81401 .3445 AE
42145-1 10 .612 .81122 .00891 .2845 AE
42145-2 10 .612 .81122 .81.260 .1707 AE
322398 12 .450 .689 .6886 .379 AE
32282A 12 .73 .7595 .7598 .039 ARL
322828 12 .7J 762 .7623 .039 AE
32282C 12 .73 .768 .7672 .104 ARL
322820 12 .73 .775 .7747 .038 AE
32329A 12 .64 .7975 .796 .012 AE ,

323298 12 .64 .800 .4025 .312 AE '

32329C 12 .64 .005 .8061 .136 AE
323290 12 .64 ,811 .8125 .184 ARL
32378A 12 .56 .8265 .8235 .362 AE
323783 12 .56 .828 .8298 .217 Au

,

32378C 12 .56 .832 .8307 .156 AE 1

32555A 12 .35 .885 .887 .225 AE .

325558 12 .35 .887 .8886 .180 ARL l

)32555C 12 .35 .890 .8875 .280 AE
32555D 12 .35 .893 .893 0 AE j

,'325578 12 .47 .857 .8556 .163 ARL
32557C 12 .47 .8585 .8555 .349 AE
30169 14 .754 .7505 .754 .466 AE |
35687-1 16 .645 79887 .79944 .0708 ARL
37162-2 16 .584 .82047 .81838 .2543 AE |
29291 18 .768 .7385 ,735 .473 UP |
27385 20 .622 .8035 .800 .373 ARL I

29213 20 .629 .801 .799 .249 AE |
32268 20 .790 .7435 .7427 .180 AE I
33294 20 .798 .73933 .7366 .369 AE |# H37395-1 20 .583 .51569 .81385 .2266 AE l

33751-2 24 ,424 .86600 .86559 .0471 AE
85044C 24 .614 .81004 .81330 .402 AE
37162-1 30 .7429 .75409 .75556 .1953 ARL
R0715 30 .750 .74926 .74890 .048 ARL
906-7633 30 .749 .75184 .75112 .0959 AE I

80753 36 .662 .79150 .79260 .339 AE I

No. Or CALitRATIONS = 48 e n 2cm COEFFICIENT TOLERANCE = * .gt
n

[ 4% DEV )I e 2.89248 *g AE - ALDEN RESEARCH LA80RA70 RIES, HOLDEN MASS.
4=1

UP - UNIVERSITY OF PENNSYLVANIA

o
.

O= { (t DEV ) /n-1 = .24807
n=1

BadgerMeter,inc. Precson Products Dvson
6116 East 15th Street. Tulsa. Oklahoma 74112,

(918) 836-8411

.

e ,eme, . ..
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j Chapter II-V
~

t..
.

f, .;

,

j Tolerances
.

.

.
'

.

il-V-1 Tolerance.. Their Sipificance. Except by enent of the International Organization for Standard-
accident, no two meters,even of the same type, are instion (150/TC-30) has adopted the following pro- !

,
.

likely to give exacsly the same indication when the cedure:
,

same quantity of fluid is flowing through each. The 1. The numerical value of a tolerance shall be
degree to which this appliesia noi the ume for all twice the standard deviation.
types of meters, applying least to the displacement 2. The standard deviation is to be computed as
spes and more to the differential-pressure types. For follows: Sum up the squares of the deviations with '

this reason, " tolerances" are assigned to the alues respect to sAe mesa probable irolme; divide by the
of the factors entering into the metering of fluids. number of observations minus one; take the squre
(The expressions " limit of accuracy" or "per cent root of this quotient.
uncertainty," might well be substituted for "toler- This procedure has been followed in evalusting the
ance.") Tolerances have to do with those pructically tolerances given in this edition of fluid.lfesers. The

4

; unavoidable differences betmeen ostensibly dup!i- most probabic sialues of the discharge coefficient.s of'

cote primary elements. They do not refer to accident- square edged orifices are, to date, the values com-
al errors of observation, concerning which nu general puted by equations (ll.Ill 1) through (111114),,

predictions are possible. or read from Tables 111112, Il-fil-3 and 11 !!!-4.
in any one measurement, the probbility is sery Similarly, for flow nosales used with pipe wall taps,

t

small that the departures from 100 per cent accuracy the most probble values are those computed by
,

iin the indisidual items mill all affect the final result eq uation (11 11112) or read from Table !! 1115. For |jin the same direction; hence, frorn mathematics, the lom ratio nozzles with the downstream tap in the
. !

,

] oseroll tolerance will be the square root of the sum throat, the most pro 6ble values are those read from 'tof the squares of the tolerances on (departures of) the curve of Fig.11.!!! 19. For Venturi tubes, the 3

the indisidual factors. In other w ords, en os erall most probable salues are given in Pers. l-5 35 ar.d :.tolerance determined in this *ay is the me. prubble !!-111- 82.

i]jamount of departure from the actual quantity, with
The tolerance talvenaisen in Tables ll-V-1 andthere beina as much chance ths: the departure mill be !!-\-2 are those recommended a. applying to uncelk l

1smaller than larEer than this amount. brated primarv ele menta. Rhengarimarv element is
- -

ll V-2 There have been a number of procedures calibrated, the tolerance to be used should be com-
used for evaluating er assigning tolerances with the putes irom the canbralon data by the procedure de.i . result that the per cent uncertainty assiped to an item scrilsd abine.

~

I by one worLee has not been exactly co.nparable to that Il-V 3 Prior to the editing of the fifth edition ofA
$ '

assigned by another to the same item. In order to pro- fluid t/csers, tolerance values t sen by this com-i
side a uniform basis for assigning numerical values mittee and also by the Co \lenurement Committee

/ to tolerances, the comrnittee on Fluid Flom Meaute-
of the American Cu Anociation in their fleport

4

*

3 us
.

. . . . - . .

.,

4
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Ns. 3 wire set altrived by ca sv:luatira ef the et:nd-
ard deviation. Instead, the arithmetic everage of the

11-%5 As m:y be c:sa from thsee examplas, the

departures of the test values from the correlation overall tolerance will alwsp be greater than that of
the item having the largest tolerance. To say this en-

curves .<as computed, and this value, without being other way, the final resmit of a flow-measurement com-
doubicJ, was reparted as the tolermace for the parti-

patation cannot be mare exact er how a smaller per

age v 'mes are very close to the values of a obtained cent sacertainty than the factor having the greatest [} ,,calar item. It is of interest that those arithmetic ever-

in the resent correlation, which is the basis for some uncertainty. Thn, where one factor, usually the co-'

of the tolerances given here (1). efficient, has a tolerance ranging from : 0.4 to e 4.0
r-

II-%4 "The application of the tolerances in the per cent, the use of numbers with four to six signifi-

' tables and the computation of the owrall tolerance to cent digits does not imply a corresponding high de- I-

mhich the menswement of the flow of a fluid may be
gree'of exactness. The see of so many digits im.
proves the agreement between two or more com-

subject are illustrated by two examples,in doing
this the extent or power to which the separate factors poters and sids in the " rounding off" of the final

,

'

;
res ult.

affect the total tolerance is taken into account.
'

gy Reference p ,

once Effees [1]"A sinissiical Approach so the Prediction of
,

lieni (per cent)facsor Senare Diacherse Coefficiests of Concentric Orifice Pl****.**. ToleranceIo'r Emample
R.B. Dondell and Yor Lia Chen Trans. ASAIE losrael!

Il IV 2 */ 8'* d' E"8 '"rias, ist. 92, no. 3. Sept.1etc.d

Orifice diameter. / 2 0.08 2 0.0256
Differential pressure, A,. 0.25 's 0.0156

;

i Evaluation of density, p, : 0.50 !; 0.0625i Coefficien t, C 1.1 1 1.21i

Expansion Iaetor, l', 0.5 1 0.25
Area factor, f, 2 0.02 1 0.0004

4

-;
1.5641

Overall tolerance : 1.25

Tolerance foi Esemple
ll-l%6

Tnront diameter, d : 0.08 2 0.0256j
Differential pressure, A,. 0.10 's 0.0025 !

r

;
Value of density, p : 0.10 'j 0.0025
Coefficient, C 0.70 1 0.49

' 0.5206
Overall tolerance : 0.72

.

I

.

O

:

.

'

__
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! r MOV FLOW TEST PROJECT PROCEDURE No. 43008-00
i ( 8

{ Subject: Data Acquisition Setup and Validn'lon Revision: 9t

!t
i a

.

DATA FILE INTENTORY
' ,.

! DATE STROKE DIRECTION DATA DATA REMARKS
; _O-C C-O FILE SET

,% pryo.sl ooy Wg $fY,1is t* *f** ' ' ' ' **

$ [ b/rew E N .*

{ p ,..g-- 7%p
:

| WN 2. - Sq3c o$ t 0o4 /26 p4 L.. --

| ..n -

..

| '*/3'/5t opc,6 / cer acecr M, e
n

;

co co hm as, b c a ''tm. 3c 3.3 -o , 4 y .<. <
.#2'M t. C-o -i;

*"--

Q A. wh L /.sm ) .T Zl a -h f.eW3Wl C- O '' 007-4 -

i ^( t alzs t C- O h cot Y$bWYY-

r.D t' 009 ,WiWa%f't21islo< -
'
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! MOVFLOW TEST PROJECT PROCEDURE No. 43008-00-
{. ,.

; Subject: Data Acquisition Setup and Validation Revision: 9 L

I .

! g
]

*

DATA FILE INTENTORY

| r-

i DATE STROKE DIRECTION DATA DATA REMARKS
o-c c-o FILE SET4

/Z 31-f** D ec c.Y3=st our gjdC'z ,%$
|-44] Ae//d 'D//
/-I-D cmsEl ew / b

rw
/-Y-93 e y.scotL. ** 2- B b s"-- /*JJaA; '-

|ebf='/-/-9] chot2. *o3

/. </'. 93 coo fjooy1. oo { $$.fe,d3 & q~m '

"a

/-6 93 0 -9' e- 5ttoo v2. m f~ N N' Y
a-Y-0 c. w o cy3aosz. oo& 54/a "r s~r!$N'

t Y 9) C.Y3eo1(2. co/ /%. M'
~

- a-o
I c{-9.3 cciso h. oo tc %dna vt

'

2**/v2
/-V-93

*

D -+ c c %8's ee9 shal "6 cc u-

I- C 4) C.-> 0 Of30ML CIO $ranut '9 N$$s
goe A 4

| - 5 4.3 Q ~7 C C43o082 OII prArct M1 vsro e m
*

4co h*0
l-5-93 ' ( ~) o C 43 ecfd ora s r,c<t # 1 sm.,4

stoo hoc
ls-93 0 -> ( (u3 co s.3 013 Sreext #to gxe c.m

conthou
l- S *\ 3 C -> c L GecQ. 6'4 SrgocE $1/ 4 e* e C-M

see hoo
|-S~93 04C C430013 0 i S~ AT:<oxE tt12 9a 6A 4

c** Pa * *
1-lu 93 c -> o c ugee s> ciu srecxe nia noe.cu

r.. n..
' it-93 0 --) C. CWtooil 0e7 Srne t's y / 4 q o.e c,8

roco's*a
1 -(r- 9 i ( -> 0 ( 4 sec 12. O I i $7dcki FFif~ 9ece 6A

(
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+ MOV FLOW TEST PROJECT PROCEDURE No. 43008-00
Q

Subject: Data Acquisition Setup and Validation Revision: 9-

::
.

'

DATA RILE INTENTORY.

.

DATE STROKE DIRECTION DATA DATA REMARKS
o-e e-o rIL: s:T

I- (.i~ 9 3 o-c. c't2 cot 2 oi9 srrecus M m.se9soQ
s

,c s m
see nsaI-G 93 C-0 C43ee9% c lo stacxE di7 9ece 091e

d'ec p>*O
l'lo ~ q z o-C C4soo ta cai sreext W119xe GPx

*

see ps.a
1-0 93 C- O C43eos3 e b 3. .s r t o k & *r! 9 9 ece c m

~

$c0 $4tbI-7-43 O-( C m oe/2 02*9 Arseef HJe 9eco u a

1115 C-O c u tec ta cg 4 .sraeWE rt2 I No e'c','",
.

sreseE *3 3
t** n'o'

I- J ~ h- o - C. cuaces2 o s.s- sane w
.uoc n.o

(. i-1-43 C-0 cucen c?G s ra..e s c 3 w cm-

_

yre r><aI-793 6-L c qsees2 037 SutevE D'l 7eso get,

anco r% * a: ? 'O C-O C 4 sec li'). O3$ .sneckt' WM .S$oc cM
poe esso

1-1 %5 0-L cusco t3 0 3 *! stirexf Hall srcocin
see r% * 0

1-1-13 C. - O c43ec s2. 030 .5fde#E M A') vecec- M
so. n n

|-f 13 0- G C43eeSA 031 fraerE 10 7 u,,,g,4
acc p.o eeniG ef

$ ~*\ S c-L C45cc$) 033. greegl g(,g S sec.p. rurC&C .

arco Mse " #/C'

l-3-93 o - C- cuasesa c33 .sracee g/ M seeec#
Dco P$so kiPWC 0

I 9-93 o C .. c q3 oc t;L o 3 'l SrnowEtt(.yRR staa um m r n se.
.cco Ps*D nur eF

1 - %- 93 o- C C41oo S1 05s' sreeaW a-12rt AccecM rw ea
see on.o ,,

l'1-83 6-C C M15ee $ 3 03(.e $ rnegt tt I t ot etcec y.s as t

|-//* $) 04t] eV **f f/u %

i-ec pena Az SJcA./
'
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|r MOV FLOW TEST PROJECT PROCEDURE No. 43008-00 g

!' Subject: Data Acquisition Setup and Validation Revision: 9 I.
i
a

* DATA FILE INVENTORY
t

'

m
i

j DATE STROKE DIRECTION DATA DATA REMARKS
4 0-C C-O FILE SET
1 .reo P) 0

-

) N/-13 C-0 vwr ,3 tr ,ers s / 9e,e c m
3cc n4

* * I I *|3 O-C D<.13ebk 004 Sigegd,$1. 9ecc Gen
; see psio

| 1 * ||-9 3 C-0 043cc f C'O S~ 3TRed*'5 Hoce 69.4
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*
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| '-la-13 C-O b M3co$ CI 4 Sir?cki #tt once e,pM
'

s w turn
1-I3-93 *

O - C. D 434e1 OIC 3rped #11 gocaGPA
i sec pssa
l ? I3-13 C-0 Du3cet' ofis srtowi 013 9avGru
: rac Proo' !-i3-93 6 - C. .D4rce 5 88 7 reertet4 cre ce4 '

.re e 8.1o o
I I-t2-93 c-o bu3001 0I t )rnetfNIr%<t6/4, cce ps o.

|- 3-4) 0- C Duroc T at4 Srireeddul ecac.rm|
-

! rce psso
'83-93 C-o Du Dc 8 090 frMrdk/I9ccccP)4

.

Sec f2:0:

) | 13 93 0-C Dubcci 6)l ArnotG4/t nece eJa

l I( 't] [0 D 4?c C- 3 6)) S7rk's H I9 nc:c nio
se

c c.; ort

s
i

i

!

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



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

J

:

Page No. 81
; Test Report No. 43000-01**

-

V. A f _L E
~

,
,

'
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| Subject: Data Acquisition Setup and Validation Revision: 9

3
* DATA FILE INVENTORY

:

; .. .

j DATE STROKE DIRECTION DATA DATA REMARKS
j. O-C C-O FILE SET
i su ho0 Nel of
i ''+43 C-O D4.?oe 5 Q3 sueuriist 9ece cpm s.na*1

-

s. . Ara
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REVISION C

Le PURPOSE
,

The purpose of this procedure is to present the test requirements, objectives, procedures,
and equipment to be used to test a 14 Inch Flex Wedge Gate Valve and Actuator for.

Entergy Operations, Inc., Grand Oulf Nuclear Station. L

The test objectives are:

Observe and record the operational performance of this valve test specimen duringe
opening and closing at various flow rates and differential pressures as specified in.

this procedure.

Study the impact of pressure lockup on the test specimen.e
. -

2.0 REFERENCES _ _ .

' 2.1 Entergy Operations * Contract No. C-1015-28, dated October 30,1992.

|2.2 Engergy Operations' Letter GEXO:92-00743, dated December 21,1992. c

2.3 Wyle Laboratories' Quality Assurance Program Manual, dated June 1988.

2.4 Wyle Laboratories' Technical Proposal No. 544/1671/CP, dated October 14, 1992.

2.5 Nuclear Regulatory Commission Regulation 10 CFR 21.

2.6 American National Standard ANSI N45.2.2.

2.7 ASME/ ANSI Code for Power Piping B31.1. c
.

3.0 QUALITY ASSURANCE

All work performed on this test program shall be controlled in accordance with Wyle
Laboratories' Quality Assurance Program Manual dated June 30, 1988, approved by
Entergy Operations and per the customer's Purchase Order. Wyle's QA program
complies with the applicable requirements of 10 CFR 50 Appendix B, ANSI N45.2 and
applicable regulatory guides.

'

4.0 TEST EQUIPMENT AND INSTRUMENTATION

4.1 Calibration of Test Equipment and System Calibration

All instrumentation, measuring, and test equipment used in the performance of this test
program shall be calibrated in accordance with Wyle Laboratories' Quality Assurance
Program which complies with the requirements of Military Specification MIL-STD-
45662A. Standards used in performing calibrations are traceable to the National Institute
of Standards and Technology (NIST) by report number and date. When no national
standards exist, the standards are traceable to international standards or the basis for
calibration is otherwise documented.

All test equipment shall be calibrated on a periodic basis, with the calibration interval .

displayed on a decal. This decal is affixed to the equipment and indicates the last
calibration date, the next calibration due date, accuracy, and by whom calibrated.

WY1.E mannayogugg
Huntsville Facility
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'
- 4.0 TEST EQUIPMENT AND DWrRUMENTATION

4.2 Weasurements and Tolerances_
-

~ ~

Unless specified otherwise, the tolerance on test condition measurements shall be as
follows

'

Measurement Tolerance
,

Pressure * 1% F.S.

Temperature * 2'F)

Flow Rate * 5%
Current * 2%
Voltage * 1%
Time 0.25 see

- Stem Torque / Thrust (Teledyne) * 1.0%

i Displacement, Spring Pack * 0.52%
Motor Power 23%

5.0 TEST SPECIMEN

The test specimen is a Motor-Operated Valve (MOV) Assembly consisting of one 14-,

| inch diameter, 600 pound class, carbon steel flex wedge gate valve with operator as
; follows

.YAlEE

William Powell Valve Company
1250 psi at 575'F (Design Pressure / Temperature)

{
Serial No. 67770-6, Year 1981

i Purchase Order No. 9645M242.0
Item 8.02B, Job 9645

! Tag SQ-14-EBA-GTF-MO-FO42B- ALPWY
Class 1

Valve Cv - 9240 gpm with a corresponding K - 0.235,

I
The stroke time of the MOV is approximately 19 seconds.

'

|

Ooerator:

Limitorque Rat. 43.87

Type SB Size 3 150 ft-lb motor
Order 384616B Serial 258077
Valve 14 193-2-4100

2291158 772c
Purchase Order No. 9645-M-242.0
Item 8.02B, Job 9645

Tag SQ-14 EBA-GTF-MO-FO42B- ALPWY

WYLE LABORATORIES
Huntsville Facility
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| REVISION C
~

[;|' 's.s TurrsPaciusN re

) The test specimen MOV will be supplied by Entergy Operations, Inc., Grand - Gulf
j Nuclear Station, with welded flanges ANSI B16.514-inch, 600 pound class, raised face. [
j The test specimen MOV upstream and downstream nossles are Pipe Schedule 30 and 80, t i

respectively. The flange bolt hole pattern is with one bolt hole at top dead center of the
valve. y'

|J|

6.0 REQUIREMENTS AND PROCEDURES
i- a

6.1 Test Sequence

The test specimen MOV shall be subjected to the following test sequence:
,

;

,

1) Receive and uncrate MOV. j
2) Perform inspection for damage.
3) Install actuator on valve. r-

*

4) Install motor on actuator.
5) Assemble and connect protective control circuit. 3 ;
6) Install instrumentation on valve and actuator. I |

7) Set up diagnostic equipment. |
8) Adjust torque and limit switch settings such that measured thrust in 'both

directions matches that measured in service. i

9) Perform pre-test LLRT, static break-in testing, and post-static break-in testing !

LLRT.
10) Set up MOV and diagnostic equipment for pressure lock testing. |
11) Perform pressure lock testing. I

12) Perform flow loop testing in the vertical orientation.
13) Rotate MOV to the stem horizontal orientation. l
14) Repeat flow loop testing of Step 12 for horizontal orientation. 1

*

15) Remove diagnostic equipment from MOV. !
16) Remove valve, actuator and motor from the test stand and ship components back

|)to Grand Gulf Nuclear Station. 1

17) Prepare written report. I-

6.2 Pre-Test Preparation

6.2.1 Receipt inspection /Dianamembly

Wyle will receive and uncrete the test specimen MOV valve, actuator,' and motor at
Wyle's Steam Valve Test Facility. Shipment will be initially surveyed prior to any other
inspection for radioactive contamination by Wyle's radiation safety officer or his
representative.

Wyle QA will perform a tweeiving inspection in accordance with Wyle's normal receiving
procedures, checking all parts for damage, tagging parts, and signing documentation.
Any and all damage will be immediately reported to Entergy Operations, Inc.

The Wyle project engineer will record all nameplate and other data into the Project Test
Logbook. This data will be compared to that stated in Entergy Operations, Inc. Contract
Order and Statement of Work.

|

WYLE LABORATORIES 1

Montevme Pacmty ,

|
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~

'

6.0, REQUIREMEN'IS AND PROCEDURES (Cestissed)-

6.2 Pre-Test 7.g--;*e (Continued)
;

6.2.1 Ransipt Inspection /Disassembiv (Continued)
'

i

| The test specimen shall be disassembled in accordance with the William Powell Company
~

b Valve Manual, supplied by Entergy Operations. The valve stem shall be removed andi

shipped to Teledyne for the Smart Stem installation. During reassembly, the stem
j threads shall be lubricated with Mobilux EPl. All subesquent relubrication shall be pre-
! approved by the Entergy Operations' Program Manager and shall be documented in the
j Log Book.

| 6.2.2 Valve lastallation and Orientation
!
j The test specimen MOV shall be installed and oriented in Wyle's Hot Water Slowdown

| System Flow Loop as follows:
,

e The valve stem.will be vertical.
j The Schedule 30 nozzle will be facing upstream.e

The test section piping will be horizontal.j e

i
Installation and torque-up of bolts shall be performed using Wyle's standard procedures.'

j Fourteen-inch flexitallic type gaskets and ASTM A193 B7 bolting shall be used.

| The valve inlet Schedule 30 nozzle shall be protected from over pressurization. Since
'

there is a direct line of communication from the system 3000 gallon reservoir and thef

valve inlet, the reservoir 6-inch rupture dige will be utilized to provide protection. A
, Fike rupture disc rated at 766 psig, 20FF shall be installed prior to flow loop
i differential presure testing of Section 6.3.5 of this procedure being performed. The c

rating is based on the maximum allowable working or design pressure of 14-inch,!

Schedule 30, pipe flange joint per ASME/ ANSI B31.1, Code for Power Piping. See i

i Appendix 1 for calculations. !

i i
: Wyle will perform a pre-test hydrostatic test of the flanges welded by Entergy i

! Operations, Inc. to the test specimen MOV. The basis for hydrostatic testing is
ANSI /ASME B31.1, Code for Power Piping Section 137.3.4. |

'

: !-

137.3.4 Required Hydrostatic Test Pressure ;,

j Piping systems shall be subjected to a hydrostatic test pressure so that i

every point in the system is not less than 1.5 times the design pressure, but:

! shall not exceed the maximum allowable test pressure of any non-isolated

| component, such as vessels, pumps, or valves, in the system.
:

| 137.3.5 Hydrostatic Test Prussure Holding Time
The hydrostatic test pressure shall be continuously maintained for a
minimum time of 10 minutes and for such additional time as may be
necessary to conduct the examinations for leakage.

,

'

;

} WYt.s 1.AmoRATORIES
Huntsvihe Factitty
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6.8 REQUIREMENTS AND PROCEDUREg (e-etw) |
. -

.
.

6.2 Pre-Test 7.g---Js (Contissed)'

_
.. .

~

6.2.2 Valve lastallation and Odentation (Continued)

The hydrostatic test pressure (HTP) shall be:
'

HTP = '!.5 x 766 psig = 1149 psi
!

which is less than the 1250 psi rating of the William Powell gate valve. .

6.2.3 Actuator lastallation and Wiring

The actuator shall be mounted on the valve using Limitorque mounting procedures I

regarding installation and torque-up of mounting bolts. Bolting is 8 each 7/8"-9 high ' |
strength socket head cap screws. !

*

The MOV electric motor shall be mounted on the actuator using Limitorque mounting i

procedures. Bolting is 4 each 5/8"-!! high strength cap screws with lock washers. ;

|

Power supply and control circuit wiring shall be installed and wired as shown in Figure I

1, Limitorque procedures, and Wyle standard procedures. Thermal overload settings will ).

be as provided by Entergy Operations. |

6.2.4 Instrumentation. Installation

The required measurements and instruments are listed in Table L

Spring pack displacement shall be measured using a Waters Longfellow linear
*

displacement transducer (LDT). The LDT shall be mounted on a bracket attached to the
fspring pack cartridge cap. A hole will be drilled through the cap to connect the LDT

rod to the spring pack lock nut.

Stem thrust and actuator output torque shall be measured using a Teledyne " Smart Stem
Sensor" transducer assembly. This is essentially strain gages mounted to the valve stem.
Teledyne will calibrate the Smart Stem Sensor and furnish a calibration certificate.

Motor power will be measured using an Ohio Semitronics Transformer Module. Current
and voltage of this 3-phase. 480 volt AC motor will be measured using a Fluke ammeter
and an Ohio Semitronics voltmeter.

The operator control circuitry and switch position shall be monitored by using clampeon
ammeter probes on the open and close torque switches, open limit, open and close by
pass switches.

WYLE LABEMATDIIIES
Huntsville Facility j
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'TABLEl
.

-

INSTRUMENTATION

Desistnation Measurement Ranque Instrument Accuracy

SPD Spring Pack Displacement 0-1 inch Waters SLF-W-75-D-1 0.196 FS

THRI Stem Thrust 100 K Ib Teledyne Smart Stem 05
TRQ1 Actuator Output Torque 2450 ft-Ib Teledyne Smart Stem 0.596 '

SI Switch Open Limit 150 amps Fluke Y8101 2.596 F + 0.15e
S2 Switch Open Torque 150 amps Fluke Y8101 .2.596 F + 0.15e
S3 Switch Close Torque 150 amps Fluke Y8101 2.5% F + 0.15e

|
g gS4 Switch Close Bypass 150 amps Fluke Y8101 2.596 F + 0.15e g ggE SS Switch Open Bypass 150 amps Fluke Y8101 2.596 F + 0.15e ,

h *MP Motor Power 80.000 watts Ohio Semitronics PC11063 0.596 FS 'g |( MCI Motor Current 600 amps Fluke VT801-600 296 2

$gR MVI Motor Voltage 600 VAC Ohio Semitronics 0.596 F50

f*ggTC2 Valve Inlet Temperature 1000*F Medtherm. Type K t 2*F 3|3

12
,

PS3 Valve Bonnet Pressure 1000 psi CEC 5500 10.25% FR0 ;
DP2 Valve Differential Pressure 1000 psid T-Hydronics TH-D 10.2596 FRO

,

IDPI Flowmetyr Differential Pressure 100 psid T-Hydronics TH-D * 0.2596 FRO !
FLI Flowrote 9000 gpm Badger Lo-Loss 1 0.7596

SGI Valve Body Displacement 30,000 p-in./ inch Micro-Measurements 105 ,

Model CEA-06-125 !

SG2 Valve Body Displacement ' 30,000 p-in./ inch Micro-Measurements 1 0.596 [
Model CEA-06-125 i

. !

NOTE: 1) Flowrate shall be calculated using data and Badger Flowmeter equations. m

!
O t

Z '

138 i
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. "1 - ' 6.0 REQUIREMEN'I5 AND PROCEDURES (t*==es d)
.

6.2 Pre-Test Properation (Continued) ,

6.2.4 Instrumentatlan Installation (Contissed) [
'

l .

Pressure and differential pressure measurement shall be by using CEC Model 5500 or g
Telodyr:e Taber Models 2217, 2104, or 206 pressure transducers. These are strain- g

! gage type pressure sensors of : 0.25% accuracy full scale (F.S.). These instruments
are conditioned by full bridge signal conditioning amplifiers.,

The MOV test medium (water, 150-200*F) temperature shall be measured using a "K-
type" thermocouple probe located upstream in close proximity to the test specimen
inlet.

Valve body displacement shall be measured using Wyle installed strain gages at the
locations shown in Figure 2. The strain gages shali be Micro-Measurements' (Model
CEA-06-125) rosette biaxial foil strain gages, installed with M-Bond AE-10/15
adhesive using Wyle Procedure 85-12.

,

Flow rate shall be measured using a 10-inch diameter Venturi flowmeter
manufactured by Badger Corporation. Signal output is provided by a differential
pressure transducer mounted on the flowmeter used with Badger published equations
to calculate the flow rate.

Figure 3 presents a schematic drawing of the test article instrumentation.

6.2.5 Data Acquisition System

IThe Data Acquisition System (DAS) will consist of a MEGADAC 5033A System *

driven by an IBM 486 host computer. This' system will acquire test and diagnostic
data and provide preliminary display and printout of selected data channels using a
Hewim-I'ackard Laser Jet Printer. The DAS will generate a tape cartridge data file
for detded data reduction and analysis.

6.2.6 Actuator Switch Settings and Adjustment

Prior to any testing or stroking of the valve, actuator switches shall be set as follows:

Torque switch and limit switch settings provided by Entergy Operations, Inc. are as ,

follows |

e The open limit switch shall be set at 90% of open to prevent backseating the valve.

e The open torque bypass switch shall be set to bypass the open torque switch during |

the first 20% of travel in the opening direction.

e The close torque bypass switch shall be set to bypass the close torque switch during
95% of travel in the closing direction. The close torque switch shall be operational
during the final 5% of opening.

i

e The open torque switch shall be set so as to limit opening thrust at the torque
switch trip between 37,565 and 67,185 pounds.

wns 1.AacmAfonas
Huntsyme FsCWty
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6.0 . REQUIREMENTS AND PROCEDURES (r es d)*

,

~
'

6.2 Pre-Test Preparation (Continued)..

6.2.6 Actuator Switch Settings and Ad*pistment (Contissed)

e The close torque switch shall be set so as to limit closing thrust at torque switch,

trip (TST) between 80,000 and 90,000 pounds. The current TST netting at Grand
Gulf Nuclear Station, Unit 1, is approximately 86,000 pounds. Since thrust C

continues to increase following TST due to inertia, the torque switch shall be
adjusted to assure that total thrust does not exceed 97,850 pounds. -

Torque switch settings shall be verified using Wyle diagnostic test equipment.

6.3 Tests

6.3.1 Pre-Test LLRT
.

An LLRT Leakage Rate Test shall quantify test specimen seat leakage prior to any
testing and serve as a baseline for subsequent LLRTs. Test medium shall be water at
ambient temperature. Test pressure shall be 1080 psig which will be applied to the
downstream side of the test valve while monitoring the upstream side of the valve at
atmospheric pressure for leakage.

The valve test specimen may be installed in either the flow loop test section or
pressure lock test stand, as this LLRT test procedure will be repeated following the
Static Break-In Test Pressure Lock Test, and the vertical and horizontal orientation C
Flow Loop Differential Pressure Tests.

With the valve test specimen open, it shall be filled with water such.that all air
pockets are vented. The valve test specimen shall be closed using normal motive
power. The valve test specimen will be pressurized on the discharge nozzle side to
1080 psig and maintained for five minutes, allowing the valve to stabilize.

:

The leakage will then be measured over a five-minute period using a calibrated
stopwatch and collecting the displaced liquid in a suitable container while maintaining
1080 psig downstream as determined by a Heise test gage. Valve packing will also be
monitored for leakage.

The valve test specimen acceptable leakage is less than 3785 ml/ min. If the leakage
exceeds this limit. Entergy Operations will be notified immediately for corrective
action.

WYt.E LABOftATORIES
Huntsyme Facmty
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6.8 REQUIREMEN'I5 AND PROCEDURES (Condased)

! 6.3 Tests (Contissed)
: -

j6.3.2 Statie Break-in Test-

Following the pre-test LLRT, a Static Break-in Test will be performed. With the test |
-

specimen installed in the flow loop test section and with the test asetion filled with [ i'

i water at ambient temperature, the valve will be stroked 50 strokes open and 50' e
strokes closed using normal motive power. These strokes shall be performed without'

flow or pressure in the test section. Initially, and every fifth open and closed strok.e
"

e

thereafter, data will be acquired and traces generated. . To prevent motor.

. overheating, a three-minute motor cool-down period will be required after each
! open/ei s g els.

|$ A post-static break-in LLRT shall be performed as specified in Section 6.3.1. c
| !

i .
'6.3.3 Pressure Lock Test ,

-

d !

j During pre-te t LLRT, an evcluation of the test specimen MOV seat leakage shall be !
made to determine if this leakage exceeds the test facility capability (1.5 gpm O 1080 ''

! psig) of maintaining required bonnet pressure during pressure lock testing. Prior to
test setup, Entergy Operations will be notified of the. LLRT leakage and facility,

capability. |a

4 1

The test specimen MOV shall be configured for pressure lock testing. The test !,

medium during pressure lock testing shall be water at ambient temperature. Care'
;

i shall be taken to assure the test specimen MOV bonnet cavity and inlet and outlet i

nonles are solid with water during these tests.1

2
"

The open torque switch shall not be bypassed during pressure lock testing and shall *
.

i be set not to exceed 78,000 pounds.

Instrumentation, including diagnostic test equipment, shall be the same as that used
during flow loop differential pressure testing exclusive of facility instrumentation
(flow rate, etc.). If it is necessary to remove the actuator to move the test specimen
MOV, it will be necessary to re-establish control switch settings (open and close
limits, bypass switches, etc).

.

With the DAS operational so that traces are generated for all strokes, the following
Pressure Lock Tests shall be performed:

.

.

Test No. Descriotion

1) a) With the bonnet and nonles unpressurized, stroke test specimen MOV
closed.

b) With the bonnet and nonles unpressurized, stroke test specimen MOV
open,

c) With the bonnet and nozzles unpressurized, stroke test specimen closed.

2) With the valve in the closed position, pressurize the outlet nozzle to 1080
psig. ' Monitor pressures in the bonnet and inlet nozzle for 10 minutes or
until stabilization. Depressurize prior to next step.

WYl2 L.ABORATORIES
HuntevtHe Facmfy
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1 6.0' REQUIREMENTS AND PROCEDURES (Condaued)-

6.3 ' Tests (Continued)'
2

; 6.3.3 Pressum Lock Test (Continued)

Test No. Description;

,

3) a) Connect hydrostatic pump to bonnet leak-off line and pressurise bonnet
to 1080 psig. With inlet and outlet nozzles at 0 psig, stroke valve open.
There will be an immediate drop off of bonnet pMeeure upon unseating..

'
b) Stroke test specimen MOV closed.

$ 4) a) Pressurize the bonnet to 1080 psig. Pressurise the upstream Schedule 30
nozzle to 320 psig. Pressurize the downstream Schedule 80 nozzle to 452,

i psig. Stroke the test specimen MOV to the open position.

b) Depressurize test specimen MOV to zero psig. Stroke test specimen
MOV closed.

i
5) a) Pressurire the bonnet to 452 psig. Pressurize the Schedule 30 nozzle to'

1 320 psig. Pressurize the Schedule 80 nozzle to 452 psig. Stroke test
specimen MOV open.

b) Depressurize test specimen MOV and stroke closed.

6.3.4 Post-Test LLRT C*

| Perform a Post Pressure Lock Test LLRT as described in Section 6.3.1.
*

6.3.5 Flow Loon Differential Pressure Test - Vertical Orientation,

The test specimen MOV shall be installed in the hot water blowdown flow loop with
the valve stem vertical and the test section horizontal. Gaskets and bolting'will be in'

accordance with Wyle standard procedures. Figure 4 presents a schematic drawing of,

the hot water blowdown flow loop.
,

!
The test section and 3000 gallon reservoir will be filled with water. The test

;

specimen will be fully open. With the test section and reservoir ullage' pressurired to;

approximately 500 psig, the facility 10-inch blowdown valve shall be . opened until
; 9,000 gpm is achieved to determine facility blowdown valve's required open position.

The test specimen will remain fully open during this trial run and not be stroked.
With the test :pe.:imen valve closed, the test section and a reservoir will be filled with

,

-

! demineralized water which will be heated to 150-200*F by recirculation through the
system 225 kW heater. Ullage pressure will be brought to 500 psig.

2

Close and open strokes will initiate and terminate at the 50% minimum /70%
maximum open/close position respectively, since the total valve etroke time of 19
seconds would exhaust the 3000-gallon reservoir before stroke completion.<

| wnnamonaronas
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6.0 REQUIREMENTS AND. PROCEDURES (Contissed) j,j

! 6.3 Tests (Continued) ,
.

|
.<

6.3.5 Flow Loop Differential Pmasure Test - Vertipal Orientation (Continued) -

| With the test section at 500 psi and 150-200*F and the DAS operational, the test will
be. initiated by placing the 10-inch blowdown valve in its pre-determined open . fpositica (2 seconds) to achieve the required flow rate of 9,000 gpm. Next, the valve
test specimen will be stroked open using normal motive power. As the valve strokes ;
open, flow rate will increase to 9,000 gpm. Test termination will take place when the
test specimen MOV reaches 70% of open, at which time the 10-inch blowdown valve
will be commanded closed.

While test data is being reviewed, the reservoir shall be refilled and reheated. prior to
' the next stroke. Stroke 2 (close) will be initiated by placing the 10-inch blowdown
valve in its open position to achieve 9000 gpm, at which point the test MOV is
commanded closed. Test termination occurs when the test MOV is fully closed. The
test sequence of closing and opening strokes and test conditions is presented in Table ,

II of this procedure. ]
l

6.3.6 Post-Test LLRT/Inanection !

|

After Stroke No. 28 and prior to continuing, a post-test LLRT shall be performed.
This test shall be a repeat of the pre-test LLRT of Section 6.3.1 of this procedure.
Test results shall be reported to Entergy Operations.

Entergy Operations personnel shall inspect and photograph the downstream disk and
seat, through the valve nozzle, prior to re-orientation.

.

6.3.7 Test Snecimen Re-Orientation (Vertical to Horianstal)

Upon determination that the valve leakage rate is acceptable, the test specimen MOV
shall be reoriented in the flow loop test section such that the valve stem is horizontal.

6.3.8 Flow Loon Differential Pressure Test (Horizontal Orientation)

The test requirements and procedures of Section 6.3.5 shall be repeated with the valve C
stem in the horizontal orientation. -

6.3.9 Post-Test LLRT/Insnection
'

A post-test LLRT shall be performed using the procedure of Section 6.3.1. Also,
Entergy Operations personnel shall inspect and photograph the downstream disk and
seats.

6.3.10 Post-Test Activities

Remove test equipment from the test specimen. Remove the test specimen MOV
from the flow loop. The test specimen valve shall be disassembled and the stem
shipped to Teledyne for a post-test calibration of the Smart Stem. The valve body
and actuator shall be shipped to Entergy Operations, Grand Gulf Nuclear Station,
without reassembly.

WYLE I.ABORATORIES
Huntsyme Facmty
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*

.

'

TABLEE
. , .

'*

; -
,

FLOW LOOP DIFFERENTIAL PRESURE TEST SEQUENCE-
-

I|
*

'

4 11f2kg Direction AP (psid) Flow Rate (nom)
7

1 Open 500 9000*

j
2 Close 500 9000 .

. 3 Open 100 4000 |'

} 4 Close 100 4000
I 5 Opn 2M 520
| 6 Close 200 5500

7 Open 300 7000 !

8 Close 300 7000
'

9 Open 400 8000'

1 10 Close 400 8000
; 11 Open 500 9000
! 12 Close 500 9000 I

.

'

13 Open 500 9000
: 14 Close 500 9000

15 Open 500 9000 l
'

: 16 Close 500 9000
17 Open 500 9000

,

18 Close 500 9000
19 Open 500 9000
20 Close 500 9000
21 Open 400 8000-

22 Close 400 8000
23 Open 300 7000
24 Close 300 7000'

25 Open 200 5500
26 Close 200 5500
27 Open 100 4000
28 Close 100 4000'

i

1

|

!

|,

t

1
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6.0 REQUIREMEN15 AND PROCEDURES Fa=*I===d) 1.'
.,

!
,6.4 Data Analysis r

. . ,.

6.4.1 Dal&Ibanaals - -

..

The- following parameters shall be recorded during test specimen MOV stroking . d ,

during basak-in static strokes, flow loop differential pressure testing, and pressure i

lock testing:
r-.

1) Spring Pack Displacement

2) Stem Thrust .

,

3) Actuator Output Torque

4) Motor Power (3-Phase)

5) Motor Current

6) Switches (open and close torque, open and close bypass, open limit)

Plots of the above parameters versus time will be generated for each valve stroke and
included in the final report.

4

6.4.2 Data Analysis
!

The above plots will be analyzed and the following shall be calculated or determined:
!

Open Close

Sir.Ek1 Sim.k1
.

1) Stem Thrust a) Running X X
b) Maximum AP X X
c) Unseating X
d) Hammer Blow X !

e) Minimum Available X
f) Torque Switch Trip (TST) 'X
g) Total X t

h) Inertia X

2) Torque a) Running X X
b) Unseating X
c) Minimum Available X
d) Torque Switch Trip (TST) X
e) Total X

3) Stroke Time X X

4) Current a) Running X X
b) Unseating X

5) Power. Running X X

WYt.E LABORATORIES
Huntev616e Facility
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6.0 REQUIREMENTS AND PROCEDURES (Coottamed) [2
, ,

.

6.4 Data Analysis {,

6.4.1 Data Channels
.

The following parameters shall be recorded during test specimen MOV stroking .
during break-in static strokes, flow loop differential pressure testing, and pressure

'

lock testing:
7.

1) Spring Pack Displacement

2) Stem Thrust

3) Actuator Output Torque

4) Motor Power (3-Phase)

5) Motor Current

6) Switches (open and close torque, open and close bypass, open limit)

Plots of the above parameters versus time will be generated for each valve stroke and
included in the final report.

6.4.2 Data Analysis

The above plots will be analyzed and the following shall be calculated or determined:

Open Close
Stroke Sir. sis

1) Stem Thrust a) Running X X
b) Maximum AP X X
c) Unseating X
d) Hammer Blow X
e) Minimum Available X
f) Torque Switch Trip (TST) X
g) Total X
h) Inertia X

2) Torque a) Running 'X X
]b) Unseating X

c) Minimum Available X
d) Torque Switch Trip (TST) X
e) Total X

3) Stroke Time X X

4) Current a) Running X X
b) Unseating X

5) Power, Running X X

| |

WYLE LABORATORIES
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'

6.0 REQUIREMENTS AND PROCEDURES (Contissed)-

'

-
'

. 6.4 Data Analysis (Continued)
'

6.4.2 Data Analysis (Continued)

8,| Open Cl.ose

Sirekt St.takt

6) Contactor Drop-out Time X X

7) Stem Factor * X X'

8) Disc Factor * X X
.

9) Spring Pack Displacement a) Unseating X.

b) Hammer Blow X
c) At TST X
d) Total X
e) Inertia X

10) Rate-of-Loading Effect' X

*For flow loop differential pressure strokes only.

7.0 DOCUMENTATION

7.1 Test Log Book

A Test Log Book shall be maintained and shall include a daily description of
activities and testing performed and any pertinent information regarding the status of
the test specimen. The log shall be a complete chronological log including details of
all test setups and calibration, specimen handling and setup, installation, and test data
summaries. Each stroke shall be recorded in the log.

7.2 Test Data

All recordings shall be reviewed for accuracy and quality after each test. The test
data shall be clearly identified with the valve serial number, Wyle job number, test
date, customer, stroke number and orientation, remarks, and any pertinent C
information required for analysis or retrieval.

7.3 Final Report

A final test report will be prepared and submitted to Entergy for approval. The
report will include:

a) A copy of traces for each parameter monitored on every test stroke where traces
are required. Each trace shall be clearly labeled with the stroke number and
description.

WYLE I.ASORATORIES
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7.0 DOCUMENTATION (Continued) :j

7J Final Report (Continued) e

i,
'b) A description of test anomalies and resolution.

4

| c) Certification records for test equipment.

d) A copy of the test log book documenting the chronology, time, and description for4

a each stroke. r

$
e) A schematic diagram of the flow test loop and pressure lock test setup showing all'

instrumentation points.
'

f) An isometric drawing of the flow test loop.

g) Photographs of the flow test loop and Pressure Lock Test, with close-ups of I
instrumentation and any damage noted at rny point while the valve is at the test |

lab. |
'

l
'

8.0 PERSONNEL CERTIFICATION'

$ Wyle certifies that all personnel assigned to the steam valve test facility are qualified i

for the tasks assigned. Certification is achieved through personnel education levels,
vocational training, and practical experience as outlined in ANSI-N45.2.6 and NRC
Regulatory Guide 1.58.

1

.

9.0 STORAGE AND HANDLING

During any prolonged non-testing period, the test specimen shall be stored in a'

controlled storage area. The storage shall be maintained in accordance with good
laboratory practices, i.e., being properly protected from grease, oil, solvents, and any
surface dirt that could influence the results of the test program. The storage area
shall be in compliance with ANSI-N45.2.2, Level C. While the test specimen is
installed in the test system, it shall be adequately protected from inclement weather.

i

10.0 DISPOSITION,

At the conclusion of the test program:

a) Remove diagnostic equipment from the MOV.

b) Remove valve, actuator, and motor from the test stand.

c) Items shall be cleaned to remove dirt, oil, manufacturing residue or other
contamination. After cleaning, surfaces shall be free of the cleaning material,
including lint, solvent, residue, etc. After cleaning, the item shall be protected
from contamination until preservation and packaging are complete.

WYLE LABORATORIES
Huntsv6tle Facility
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10.0 DISPOSITION (Continued)

d) Protect exposed machined surfaces from damage during shipping and handling.

7 Sturdy boxes or strapping capable of withstanding impacts without damage to the
e item shall be used.

e) All openings shall be closed, vapor tight, and protected against damage, corrosion,
and entrance of foreign matter. All exposed machined surfaces shall be protected.

f) Package the components to ANSI N45.2.2, shipping level C criteria. Ship to
GGNS for final post-test inspection of valve internals.

.

.
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| TYPICAL t
'

! WIRINGDIAGRAMS :

The following drowings are typicol bmi- o wedge type gone volve or globe Wlw s, witches ore wired in s. nes with the "
forcpe winng degroms showing buitr in where the closang direcnon is hmeted by geored hmer smiches to potect ogoinst
motor contrats for o 3 phose power sup. the torque switch.ond the opening direc- mechorucol overloods onywhere be-
py for the electnc motor. in the first drow- non is kmited by the geored hmit switch. tv,een full open ond closed posmons of
ing. the otrongement is o typicot one for The second drowing is one whsch could 8h' VOIV8-

be used in controthng the opening ond Doth otrongements are shown with a
closing of bunerfly volves. boll volves. Ihree burton (open. srop. close) pushbut-
plug volves or sluice gotes, where the ton setup. ond two hghts to end cote full
closang ond operung direenons ore kmited openor close posmons of the vote When
by the geored hmit switch.The torque the volw is or some intremedote posmon

of trovel. both bghts will be on.
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CALCULATION OF 14-INCH, SCHEDULE 30 PIPE DESIGN PRE!BURE
. .

,

1"

Calculate the pre;ssure/ temperature rating of the 14 inch, Schedule 30, carbon steel:

pipe with the circumferential butt joint.| -

i
! From the ANS!/ASME Code for Pressure Piping B31.1, design presure shall not

| exceed:
,

i

| P. 2SE(tm-A) (4) Para.104.1.2
Do - 2Y (tm-A),

S = 17,500 psi, T < 650*F ASTM A105, Table A

E = 0.8 joint' efficiency

tm = 0.375 inch wall thickness

A = corrosion allowance

Do= 14.0 inches

Y = 0.4 Ferritic Steel from Table 104.1.2(A)

P = (2)(0.8)(17.500 nai)R0.375) - 01
14.0 - (2) (0.4) [(0.375) - 0]

.

P = 766 psig. T < 650*F

|
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1
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: Procedure No. 85-12,

'

i

; . . ,

! '

Le FURPOSE. . .

, ,

! The purpose of this procedure,is to provide the detaDed requirements for a ;

*

| consistent and qualified method for installation of Foil Strain Gages and
'

; associated wiring, protective coating, and electrical checkout. i

-

i

Le SCOPE

| This procedure defines the requirements for qualifying and performing the
2 installation of Foil Strain Gages for on reactor external components and for

general use applications.-

,

!

A detailed sequence' covers quarter-bridge and rosette. blarial or triaxial and

full-bridge Foll Strain Gages Micro-Measurements, Series EA and CEA Constant,

Foil Alloy in self-temperature-compensated form, open-face, polymide backing, j
installed with M-Bond AE-10/15 adhesive, and properly wired for data l

acquisition.

3.0 APPIJCABLE DOCUMENTS, CODES AND STANDARDS

The following documents form a part of this procedure to the extent specified
herein:

1. General and Detailed Insta11ation' Procedures per Appendices A, B, and C.

2. Foil Strain Gage - Micro-Measurements Brochure.

3. Adhesive and Protective Coating - Micro-Measurements Brochure.

4. Gage Installation Tester Manual- Vishay 1300.

4.0 DESCRIPTION

The Strain Gages' will be installed using M-Bond AE-10/15 adhesive to ensure

long life at elevated temperatures, high elongation, minimum zero shift, and

hysteresis. Instrumentation procedure is presented in Appendix B. Foil Strain
Gages and associated instrumentation wiring w!U be installed as shown in
Appendix C, and wired in the quarter-bridge configuration, utilizing the three (3)

wire system, or full-bridge configuration, utilizing the six (6) wire system with
remote calibration. At the end of the wire, an electrical connection will be
provided to mate the conditioning equipment receptacle.

.

Monmeme Paemiy
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| Procedure No. 85-12
i

-

a

...

; . 4.0 DESCRIPTION (Coothana b
,

! The instrumentation wire attachment method used is a compromise between size 7
- -

'
: and space availability of suffielent strength to survive high static and dynamic -

loads. The protective coating is selected and will be applied on top of the Strain
g

j Gage and wiring to insure protection, but not in excessive thickness to crack and r j
'

' damage the gage and wires.
l
:

An electrical check of the completely installed Strain Gage and wire is made to !
ensure there is proper electrical characteristics, no excessive deformation and

sufficient insulation resistance. All those parts and functions are to be !

considered and performed with the highest possible degree of reliability. ;

|
,

5.0 SPECIAL CONSIDERATIONS

5.1 Operations shall be performed in the order presented unless otherwise specified

by the responsible Wyle Project Engineer or Customer Representative.
|

l

5J All operations performed per this procedure shall be in accordance with the
scope of applicable Wyle Safety and Quality Assurance Manuals and the
Customer's Safety and Quality Program, if specifically required.

5.3 In the event of malfunction or failure, the Policies and Procedures sequence of
operations assoelated with discrepant items shall cease until documentation and

corrective action have been completed. |
1

!
5.4 All operations and inspections shall be performed concurrently. i

1

5.5 Changes to this procedure shall be accomplished by issuance of appropriate |
|revisions in accordance with Wyle Laboratories' Quality Assurance Policies and

Procedures Manual

5.6 Operators shall read this procedure in its entirety before beginning any |
operations.

__
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Procedure No. 85-12

.

- --
.

. . s.e RBemREMENT5

. .
. ..

i ' 8.1 Prerequisitas
*

'

Properly quallfled personnel shal! perform the installation work. Installations
i shall pass the required visual and electrical tests.

-

6.2 Equipment Required (Or Equivalent)

!

4.2.1 Strain Gage Checkout
i
i

| Name P/N gg
!

: a. Digital Multimeter* * Any with 5-1/2 digit
i resolution on Ohms
| (0.00001 KD)

{ b. Gage Installation Tester" M/N 1300 Vishay

6.2.2 Gage Installation Tools;

i a. Scale, 6 inch, Steel SSS-1 MM*
; b. Diagonal Cutters DWC-1 MM

j c. Tweezers BTW-1 MM

| d. Probe DPR-1 MM
1 e. Brush GT-11 MM

! f. Ball Point Pen Any Any
; g. Soldering Iron 25-Watts Any Any

h. Soldering Iron Holder Any Any
1. Wire Stripper Any Any
J. Shears SSH-1 MM

. _ k. Magnifiers, 2-1/2 Power (Optional) Any Any
'

1. Magnifying Glass (Optional) Any Any
m. Heat Gun (Optional) Any Any

* Micro-Measurements, Inc.
" Periodic Calibration Required

.

Huntevm. Pacmey

.
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|
*

'

. 6.0 REQUIREMEN'IB (Continued)

6.2 , Equipinant Bequired (Or Equivalent) (Continued) [-
S.2.3 Gage InstaBation Materials

a. ' Wire, Ribbon or Cable 330-DFC or 3 Conductor MM & SEA
| (Three Conductors) Shielded 24A Cable

"
! b. Solder, Tin-Lead-Antimony

~

-

(1/2 pound) 361A20R MM

c. Conditioner M-Prep-A MM
|d. Neutralizer 5 M-Prep-5 MM _.

e. Solvent Chlorothene NU CNU-1 MM

f. Solvent-Freon TF FTF-1 MM*

;

g. Cellophane Tape, Clear, 3/4" PCT-2 MM

h. Teflon Film (50') Optional TFE-1 MM

1. Cotton Swabs (100 Pkg) CSP-1 MM A
Gauze Sponges CSP-1 MM A i

'

J. Carbide Paper (400 Grit) SCP-3 MM
Carbide Paper (320 Grit) CCP-2 MM )

k. Cement, Adhesive Kit M-Bond AE-10/15 MM ;

1. Protective Coating M-Coat A or AE-10 MM ]
m. Coating RTV 3140,3145, MM j.

or 2216 A/B 3M A '

n. Tape, Masking (100' Roll) 3/4" Any

o. Pencil, Wooden with Eraser Any Any

p. Tissue (200 Count) N/A Kleenex

q. Spatula SPT-1 or SPT2 MM A

r. Fiberglass Tape TFT-1 .MM A

s. Silicon Gum SGP-1 MM A

t. Pressure Pads GT-14 MM A
u. "C" Clamps N/A Any A

6.3 Procedure

6.3.1 Loestion

a. Find and mark the locations on the specimen as specified by Customer
|

requirements, using ball point pen and steel scale.

b. Labe11ocations - Si through S....n.

WYLE LABORATORIES
toynteveH9 F8cahty
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.

. s.o REQUIREMEN15 (Continued)

'. SJ Procedure (ConHema=M
'

'
.

.

SJJ Surface Preparation and Strain Gage indanation

CAUTION: DO NOT USE CHLORINATED SOLVENT ON SURFACES MADE

OF STAINLESS frrEEL AND SUBJECTED TO VERY HIGH TEMPERATURE.

See Appendix A, " Surface Preparation for Strain Gage Bonding", Pages 8a.

through 15.

b. See Appendix B, " Strain Gage Applications with M-Bond AE-10/15
Adhesive", Pages 16 through 20.

8JJ Gage Wiring and Routing

Attach the lead wires as specified in Appendix C, Pages 21 through 24, fora.

the series of strain gages being installed.

EA Series requires bondable terminals and a cable or wire strain-

relief loop of approximately 1/4-inch radius.

EA Series - Option W - does not require additional bondable terminals-

since the terminals are an integral part of the strain gage itself.
Cable or wire strain relief loop is required.

CEA Series does not require additional bondable terminal since it-

features large integral copper-coated terminals. Cable or wire strain
relief loop is required.

b. Tin gage tabs and terminal strip with solder.
;

CAUTION: The following operations must be accomplished by laying the

fine Strain Gage Solder over the appropriate tab and momentarily applying
the hot iron to the junction. Avoid excessive solder and overheating
(excessive heat will degrade the Epoxy Bond and strain gage backing).

wyLg i aannaTORIES
Huntenne Facility
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! Procedure No. 85-12
- .

4

'

i .

REQUREMENTE (Continued L
.

i 4.8
!

| S.3 Procedure (Continued E
e

, t

| SJ.3 Gage Wiring and Routing '(Continued)

i .

4
t

c. Strip, position, and solder connecting leads to the Strain Gage terminal-

| tabs. Make a~ cable strain relief loop by looping the cable up 1/4 inch. For
-

| a single quarter-bridge, the single wire is red, the two (2) wires to be

j coupled are black and white. For a full-bridge, the color code for

) interconnecting bridge wire is not applicable. Use any color available.

|
Remove solder-flux residue first with rosin solvent, using a small camel-

|

! . hair brush. j
I

:
! d. Route the lead wire neatly, using masking tape or fiberglass tape as needed
8 .

to secure the wire to the surface. Welded shim stock may also be used.i

e. Place a marker sleeve with the measurement number written for each gage

or for each full bridge.
;

j. 6.3.4 InstaBation Inspection
i

'

. Inspect gage installation with a magnifying glass to verify freedom from .j a.

i voids under the gage, proper bonding, and integrity of the soldering joints.
i

b. After the last step of applying protective coating is completed and cured,'

[ repeat the same inspection. (See Paragraph 6.3.6.)

' 8J.5 Checkout and Verification .

.

Connect the gage installation tester, Vishay 1300, to each of the gages one) a.

by one.

b. Depress insulation resistance button marked " Meg O " and verify that
insulation resistance is greater than 5,000 megohms.

c. Depress "D" and verify the gage resistance of 120 or 350 ohms.
;

d. Depress "1%". Deviation shall not be greater than 0.3% (3000 microstrain).

If the following checks are not met and problems are suspected, use thee.

D.V.M. for troubleshooting.

wvLE LAmonatomass
** Wet,velle F8Cohty
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; .

| 8.8 REQUIREMEN'IB (Contw
- .

,

Procedure'(W4 . 6.3 .

! -
.

i 6.3.5 Cheekant and Varineation (Continued)
i

f. If problems can not be easily corrected, the strain gage shall be removed
3

!~ and a new one installed at that location.
i'
i g. Full-bridge checkout may be accomplished by connecting the bridge to the

! conditioning equipment and checking the zero balance and span.
t

!

NOTE: For final acceptance, repeat Steps a through e, after protective;

| . coating is applied. (See Paragraph 6.3.6.)
i

!
! SJ.6 Pmteetive Coaths
i

| a. Using rosin solvent and a brush, clean the gage, soldering tabs, and

! attachment wires.
i

. b. Dry out rosin solvent with gauze sponge.
!

c. Apply a thin coat of M-Coat A polyurethane or M-Bond AE-10/15 over the

gage, soldering tabs, part of the wire, and around the entire installation.

d. Let the first coat of M-Coat A dry, and apply a second thin coat. If M-
Bond AE-10/15 is used, no additional application is necessary.

!

e. Coat wires only with M-Coat B. A
,

If. Let the second coat of M-Coat A dry, and apply a coat of TRY 3140,
RTV 3145, or 3M 2216 A/B. Let dry and apply a third coat if desirable. A

g. Repeat installation inspection, Paragraph 6.3.4, and checkout verification,

Paragraph 6.3.5.

6.3.7 Wiring

a. For quarter-bridge, connect the three (3) strain gage wires and shield to

the building penetration, if applicable.

.

Hunteville Facility
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{ Paga No. 10

Procedure No. 85-12 ,

,

. -

i
;

! t
'

SA REQUIREMEN'!5 (Continued)
'

! -

4 's.3 Procedure (Contheued)
-

|

-

-
4

r
'

S.3.7 g (Continued)

$- <

| b. Solder the electrical eonnector at the end of the cable as shown below:
1 -

,

t :
r

| -o
-t

| =. Red ,m

, Black,
f ST _c !
j .| |Whlte m.

* , , ' omsors
i Shield -

: F ,

!

l

1

i c. The strain gage is now ready for connection to the conditioning equipment ;

J and system calibration as speelfied in Wyle Laboratories Procedure
i No. 361-9.d

i
'

|

|
1

h. I

1 |
j l

j l

1

|
'

!

-

1

I
i

l
'

1

i
l

,!
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i

! .

s.4 REQtmtEMENTS (Continued)._
,,

')
~

!. u . * Procedure (Continued)
"

'

. -

'

SAS Wiring For pub-Bridge Arrangements.
,,

'

. NOTE: Several full-bridge arrangements can be used depending on the type of
j measurement required. Consult your requirements and select one of the Options
j described below or contact the Project Engineer for detailed circuit to be used. A,

i

j 6.3.8.1 FuB-Bridge Strain Gage Arrangement to Measure Axiallead Only
.

J

Option #1 ~
,

To measure axialload only, it requires a minimum of two (2) strain gages placed.

: one on one side of the beam and the second on the opposite side of the beam.
'

i The arrangement will cancel the bending loads and will give double output
i sensitivity to the axialload..

O-

Optional (Shunt)

Load

i n
_

"

g SGI

A
< > Input

b
,

; SG2 j '

' '

562 SGI +
" "

Output
,

~/// // / // /

WIRli4G DIAGRAM FOR OPTl0ft I r, 2 Shield
,

NOTE: This system will exhibit double sensitivity to thermoshift.

System calibration is accomplished by shunting one arm of the bridge, and the
output voltage is multiplied by two (2) for the actual test data.
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*
i
i

|
'

:> .

! S.$ REQUIREMENTS (Continued)
'

! s.3 Procedure (Continued) r
. . i
j 8.3.8 Wiring For Fut h (Continued) i

1

j Option #2

| A second approach to measure axialload only, is the employment of a fullstrain;

j gage bridge arrangement with two (2) opposite strain gages mounted in the line -.

! of axialload and two (2) strain gages mounted on a dummy piece of specimen not
; subjected to load, but subjected to the same temperature as the active strain

: gages. This arrangement will cancel the bending loads and give double output

| sensitivity to the axialload. Calibration may be performed by shunting one arm

i of the bridge and multiplying the output by the factor of two.
;

i NOTE: This system will exhibit an ideal temperature compensation.
!

| Option #3
I 0The second set of strain gages may be installed on the speelmen itself at 90

from the two (2)in line of force strain gages.

0The two (2) additional g23es mounted at 90 will be measuring the Poisson effect

of the beam underload. Take into consideration that the Poisson effect is
ordinarily 28 to 30% of the axialload readings.

wellew
P. emote External

Load Optional (Shunt)

Orange

-

;s*e wnste
~

9 @' SGI Axial g-

Input, ,

. Poisson Poisson 0

o''9S.G.S.G. g 3
SG4 503 SG2 +"

'
. .

SG2 SGI Axial Red
. . _

// // /// / "oreen
+

Outout
~

Black

y,me ,,e - m . 3 _ emeie o
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Muntsville F4CIhtv
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_ 8.0 '

REQUIR1l!MENTS-(Continued)

~ ' 'SJ - Procedure (Continued1
~

.

i ~ ' -
.

- -
,

! 5.3J Wiring For FuE Y.a. (Continued)
|

.

7 - NOTE: The output of the foregoing full-bridge arrangement will exhibit
! double sensitivity to axialload plus 60% additional output due to the
; _ Poisson effect.
!

~

| This arrangement is ideal for the temperature compensation, but may
: present a problem when the Poisson effect is changed due to cross-

;i . Ioading.
,

System calibration is accomplished by shunting one (1) arm of the
bridge, and the output voltage is multiplied by 2.6 for the actual test
data.

6.3.8.2 Full-Bridge Strain Gage Arrangement to Measure Moment Load (Bending) Only

To measure moment load (bending), the most appropriate method is a full-bridge

arrangement with two (2) strain gages on one side of the beam, and two (2) strain
~

gages on the opposite side of the beam. All four (4) strain gages will be mounted
in the line of force parallel to each other.

i

l
This arrangement, as depleted on the following page, will exhibit no output due i

to axialload and four (4) times the output sensitivity due to bending moment,

wvLaLAsceA70mes
Humame reemiy
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|- 'S.8 REQtHREttENT5 (Continued) E

. s.3 Procedure (Centinued) -
,

. !.
'4.3.8 Wiring For Pun 24e (Continued)

O "Opcional (Shunt)

LC&o

$ h
2. 2 S e. -a
.:

.

cG1 SG4
Input~

, ,

:<',,,) , # ~*
_ 3

O- !Output

SFielo

NOTE: This system will exhibit an ideal temperature compensation.

System calibration is accomplished by shunting one (1) arm of the
bridge and multiplying the output voltage by four (4) foe the actual

,

test data.

8.3.8.3 Solder the electrical eonnector at the end of the cable as shown in the sketches.
.

6.3.8.4 The Strain Gage is now ready for connection to the conditioning equipment and

for system calibration as specified in Wyle Proceduce No. 361-9. ,

wvLa Lamonatomiss
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.

Le PURPOEf

The purpose of this report is to present the results of a test program conducted on a
Motor-Operated Valve (MOV),14-Inch, 600 Class, William Powell Gate Valve and
Limitorque'SB-3 Operator for Entergy Operations, Inc., Grand Gulf Nuclear Station.
The valve was subjected to Bonnet Pressure Lock-up Tests and Full-Flow Differential
Pressure Tests in the valve stem vertical and horisontal modes as required by Entergy
Operations Contract No. C-1015-28, including Change Order No.1. Entergy Letter
GEXO:92-00743.' and Wyle Laboratories' Test Procedure No. 43008 (Appendix Vill of
this report).

2.0 REFERENCES

2.1 Contract No. C-1015-28. Entergy Operations, Inc.

2.2 Change Order No. I to Contract Order No. 28, dated November 16,1992

2.3 Entergy Letter GEXO:92-00743.

2.4 Wyle Laboratories' Test Procedure No. 43008

2.5 Wyle Laboratories' Quality Assurance Program

2.6 William Powell Company lastruction Manual. Pressure Seal Valves No. 69-1
--

~

3.0 QUALITY ASURANCE

All work performed on this test program was conducted in accordance with Wyle
Laboratories' Quality Assurance Program Manual dated June 30, 1988, approved by
Entergy Operations and per the customer's Purchase Order. Wyle's Quality Assurance
Program complies with the applicable requirements of 10 CFR 50 Appendix B, ANM

,

. N45.2, and applicable regulatory guides.

4.0 TEST INSTRUMENTATION AND EQUIPMENT

4.1 Calibration of Test Equipment and System Calibration

Appendix V presents the Instrumentation Test Equipment listing all instrumentation
used during this program, including calibration dates.

All instrumentation, measuring, and test equipment used in the performance of this test
program were calibrated in accordance with Wyle Laboratories' Quality Assurar.ce
Program which complies with the requirements of Military Specification MIL-STD-
45662A. Standards used in performing all calibrations are traceable to the National
Institute of Standards and Technology (NIST) by report number and date. When no
national standards exist, the standards are traceable to international standards or the

basis for calibration is otherwise documented.
.

All test equipment used was calibrated on a periodic basis, with the calibration interval
displayed on a decal (affixed to the equipment) indicating the last calibration date, the
next calibration due date, accuracy, and by whom calibrated.

WYLE LAmoRAftNNES
Hune me Feemty
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1

i 4.0 TEST D6TRUMENTATION AND EQUIPMENT (Coatismed)

.4.2 Messnesspeats and Tolorences

i Unless specified otherwise, the tolerances on test condition measurements were as
follows

: Measurement Tolerance

Pressure : 1% F.S.
Temperature a 2*F
Flow Rate * 5%<

* Current * 2%
; Voltage * 1%
i Time * 0.25 sec

Stem Torque / Thrust (Teledyne) * 1.0%,

Displacement. Spring Pack * 0.52%
,

! Motor Power 23%
4

i 5.0 TEST SPECIMEN

| The test specimen MOV supplied by Entergy Operations, Inc., Grand Gulf Nuclear
| Station, was inspected by Wyle on November 10, 1992, and found to be equipped with
j welded flanges (ANSI B16.514-inch 600-pound class, raised face). The test specimen
i MOV upstream and downstream nozzles were Pipe Schedule 30 and Schedule 80,
! respectively. The flange bolt hole pattern had one belt hole at top dead center of the

valve.j

; The test specimen was a Motor-Operated Valve (MOV) Assembly consisting of one 14-
1 inch diameter, 600 pound Class, carbon steel flex wedge gage valve with operator.
i The valve and operator nameplate data were recorded. -

| Y.Alv.t:
1
i William Powell Valve Company

'

| 1250 psi at 575'F (Design Pressure / Temperature)
' Serial No. 67770-6, Year 1981

Class 1

Ooerator:

Limitorque Rat. 43.87
Type SB Size 3 150 ft-lb motor
Order 583616B Serial 258077
Valve 14 193-2-4100

229158 77'C

Figure 1 of this report presents a drawing of the test specimen MOV. '

1
!

g a mannafggggg
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6.0 REQUIREMENTS, PROCEDURES, AND RESUL'IS

6.1 Test Summary

Testing of the 14-inen, 500-pound Class William Powell Gate Valve is completed. This
)

valve was subjected to a Pressure Lock-up Test and a Full-Flow Diffematial Pressure28, 1992, throughTest at Wyle Laboratories. Huntsville, Alabama, from December However,15, 1993. The valve performed normally throughout these tests.January
during the Pressure Lock-up Test, with 1080 peig applied to the bonnet and 0 psig
applied to the inlet and outlet nossles, the valve could not be stroked open.

|

The raw ' test data of the Full-Flow Differential Pressure Testing was subjected to
!

analyses by Wyle's MOV Engineering Group. The results of the analyses are included
within this report. The valve did not exhibit any unusual or anomalous behavior
during these tests.

1

!
Table I presents a chronological history of the program.

t

6.2 Pre-Test Preparation

6.2.1 Receipt Inspection /Dissesembiv 7

On November 19, 1992. Wyle received the test specimen valve at Wyle's Steam _Valye
Facility. This shipment consisted of two packages, one for the valve body and flanges
and one for the actuator and motor.

The shipment was inspected for radiation by Wyle's Radiation Safety Officer. It was
found to be uncontaminated and was released. Next, Wyle's Quality Assurance

'

personnel inspected the shipment. No damage was noted during this inspection.
'

Nameplate data revealed that the valve and operator were as described in the Entergy
-

,

Statement of Work. The nameplate data was recorded in the Project Logbook.

The valve .was a William Powell valve (Serial No. 67770-6) and the operator was a
Limitorque Type SB operator (Serial No. 258077).

On November 20, 1992, the valve body was disassembled, and the valve stem was ;

removed in order to install the Teledyne Smart Stem. The valve was disassembled and
reassembled following the instructions of the William Powell Company Instruction
Manual. Pressure Seal Valves No. 69-1, provided by Entergy Operations, Inc.

In order to disassemble the valve, it was necessary to remove the bonnet packing
leakage pipe. The stem was inspected for run-out using Wyle's Cordax Machine,
packaged, and shipped to Teledyne Engineering Services, Waltham, Massachu-e'ts. for
Smart Stem installation. The bonnet was sent to Wyle's Machine Shop to hac .he
bonnet package's leakage port drilled and tapped. Minor scratches were noted on the
valve stem where the packing was located.

|

.

HuntevtNe FeCHity
,
s

!
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60 REQUIR ENTE, PROCEDURES, AND RESUL'IS

i 6.2 Pre-Test Z_ ^'-- (Candamed)--

6.2.1 Rennipt Inspastian/Disassembtr (Castissed)
1
' On December 17, 1992, the valve stem was returned from Teledyne Engineering !

Services. The stem was checked for runout in the Cordan Machine and electrically !

checked. Tolodyne stated that the Smart Stem hysteresis was 1% during calibration
check. The Smart Stem calibration and laspection data are presented in Appendix IV. ;

On December 17.1992, the Telodyne Smart Stem was installed in the test article MOV. .

j The valve was reassembled using William Powell Instruction Manual 69-1. The stem
'

was lubricated with Mobilux EP-1. A Certificate of Conformance is presented in
Appendix II of this report. The actuator was mounted on the valve and the motor was '

mounted on the actuator. During assembly, some small amounts of grease were noted '
,
'

on the switch compartment. Inspection revealed a failed 0-ring at the limit switch
penetration. The O-ring was replaced. -4

i

| 6.2.2 Valve Installation and Orientatine

On December 1,1992, the valve body (valve disassembled) was installed in the Wyle i:

flow loop. The valve was installed in the stem vertical orientation with the 14-inch,
3 Schedule 30 nozzle facing the upstream direction. The test section piping eTas ,

. horizontal. A photograph of the installed test article is presented in Appendix III. The
| valve was installed.using standard Wyle bolt-up procedures, and gaskets and bolting i

i provided by Entergy. Entergy also provided the 14-inch,300 pound Class weld neck
,

| flanges which were welded to the upstream and downstream piping test sections. |
4

| To protect the valve inlet, Schedule 30 pipe from over pressurization, a 6-inch rupture
- '

|

; disc rated 766 psig at 200*F, as determined by the calculations presented in Appendix I
; 'of Wyle Test Procedure 43008, was installed on top of the test loop 3,000-gallon vessel.
I

j A Hydrostatic Test of the test article MOV and the test section was performed on
j December 19, 1992, following valve reassembly. With the test valve in the open
: position, piping was pressurized to 1200 2 50, psig with ambient water and maintained

for 10 minutes. The valve and test section piping were inspected for leakage. None
.

was detected.
t

| 6.2.3 Actuator Installation and Wiring

The actuator was mounted on the test article valve on December 18, 1992. The motor 1

was mounted on December 21, 1992. Bolting used was that supplied with the valve by |,

Entergy. Torque was per Limitorque standard procedure for SB-3 actuators.'

i

j Power supply and control circuit wiring was established per procedure. Thermal i

j overload protection was provided using 3 each Allen Bradley W6121.7 amps.
1

j Figure 2 presents the control wiring installation.

i

3
4

|
'
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6.0 REQUIREMENTS, PROCEDURES, AND RESUL154

,

| 6.2 Pre-Test Preparation (Continued)

{
*

6.2.4 . . . . . ...

Spring pack displacement was measure / ising a LVD and mounting fixture, and by
drilling a 1/4-inch hole in the spring ,ack cover plate. During plate removal, the
declutch lever torsion spring was found to be out of position, rendering the handwheel
inoperable. This was corrected prior to cover reinstallation. 1.

. I
The valve stem was equipped with a Teledyne Smart Stem. Appendix IV presents the

'

] stem calibration data.

Flow rate was measured using a 10-inch Venturi manufactured by Badger Corporation.
Flow meter data are presented in Appendix VL,

Figures 3A, 3B, and 3C present schematics showing all instrumentation points during
these tests.

All instrumentation used during these tests are listed on the Instrumentation Equipment
Sheets in Appendix V.

6.2.5 Date Acquisition System (DAS) ."
'

The DAS consisted of the MEGADAC 5033A manufactured by Optim Corporation of
Dayton, Ohio. Data acquired was placed on Panasonic optical disc cartridge LM-
D702W of 1 GB capacity. The data were also transcribed to 8 mm FM tape as backup.
Plots of each channel were produced, following each run, using the H-P Laser Jet
Printer.

.

6.2.6 ctuator Switch Settings and Adiustment

Prior to testing, the Limitorque actuator switches were set using standard Wyle and |

Limitorque procedures.

The open limit switch was set to 90% of travel.e

The open torque bypass switch was set to 20% of travel.e

The close torque bypass switch was set to 95%e

The open torque switch was set to 63,800 pounds.e

The close torque switch was set to 80.000 pounds.e

WYLE I.ABORATOINES
Huftt99H4 fSCHWy
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6,0 REQUIREMENH, PROCEDURES, AND RESULTS (r'andamag'

6.3 Teses .

I
6.3.1 Pm-Test LLRT

On December 23,1992, a pre-test LLRT was performed in order to baseline the valve
seat leakage. This test was performed with the valve in the flow test loop with all

.

instrumentation and equipment installed. With the valve open, the valve and test
section were flooded with water at ambient temperature water. The valve bonnet was
vented to remove an air pocket. The valve was then commanded closed electrically.
Using a hydrostatic pump, the downstream side of the valve was pressurised to 1080
+100. -0 psig and allowed to stabilise for five minutes. The valve upstream test
section was isolated. A fitting was removed on the air vent of the upstream test
section. Any leakage across the valve seat would show up at this fitting.

!

Following stabilisation, the valve was monitored for five minutes. During this period,
no measurable leakage (i.e., greater than 1 milliliter) was observed.

,

6.3.2 Static Break-in Test /LLRT

A Static Break-in Test was performed after the pre-test LLRT. The valve was cycled I

open-to-closed-to-open 50 times. A rest period of three minutes minimum- was
allowed after each cycle. The first and every fifth subesquent stroke was recorded on
the DAS. Each recorded strowe was reviewed on the monitor screen after stroking. A
decrease in thrust was noted from stroke to stroke. The valve stem was relubricated
with Nebule EPl after 20 cycles.

A Post-Static Break-in Test LLRT was performed on the test article MOV on
f.December 28, 1992. The procedure used is that specified in Section 6.3.1 of WLTP

-

43008. The valve and test section were filled with demineralised water at ambient
temperature. With the valve open, all air pockets were bled until the valve bonnet and !

upstream and downstream nozzles were solid with water The valve was closed. Using !

a hydrostatic pump, the valve was pressurised on the downstream side to 1080 +100, -0
psig. Pressure was monitored using a Heise test gage. The valve was allowed to
stabilize for five minutes prior to monitoring leakage. The upstream nozzle and test
section, filled with water, were isolated at 0 psig. The upstream section was monitored
for leakage crossing the upstream disc from the pressurised downstream section and
bonnet. A stopwatch was used to time the five-minute leakage observation period. No
leakage greater than one milliliter was observed. No packing leakage was observed.

6.3.3 Pressure Lock Test

On December 28, 1992. Pressure Lock Tests were initiated on the test MOV. The
system was flooded with demineralized water. The bonnet air was vented at the
packing drain tap until full of water. The valve upstream and downstream nozzles

,

were solid with water as air was vented from the test section vent valves. ,'

wyg,g i aansaTEMlles
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| 6.0 REQUIRF_MENTE, PROCEDURES, AND RESULTE (thew)
!
| 6.3 Tens (Costissed)

| 6.3.3 Frumure Iack Tant (Costissed)

| The open torque bypeas switch wire was disconnected during these tests; therefore, the

| torque switch was not bypassed. The open torque switch setting was at 63,800 pounds
i thrust which is less than the 78,000 pound criterion. All instrumentation channels and .

|
DAS remained in the same configuration as during the Static Break-in Test. |

$

Test No. I was performed with sero pressure applied upstream, downstream, and.at the
bonnet. The valve was stroked closed, open, and closed while recording data. A
review of the data channel plots revealed that during the opening stroke the valve, for
reasons unknown, de-energized after less than a second. The start button was pushed
again and the valve opened normally.

-

Test No. 2 was essentially a 1.eakage Test using pressure rate of increase. Initially, the
inlet and outlet noszies and bonnet were at sero pressure. The outlet nozzle was
pressurized to 1080 psig. The bonnet pressure tracked the rise in downstream nozzle
pressure as proosure was applied. The upstream pressure remained zero. Since the
valve was not stroked, the DAS did not record data.

~

Test No. 3 was performed by pressurizing the bonnet to 1080 psig. Inlet and outlet
nozzle pressures were sero psig. With DAS recording the data, the MOV was powered
to open. The motor ran for approximately two seconds until the torque switch tripped
at 63.800 pounds. Stem thrust rose to a maximum following TST to 119,334 pounds.
Entergy Operations was notified of this anomaly (See also Notice of Anomaly No.1.
Appendix I) and Wyle was advised to wait on continuance of testing until the arrival of
the Grand Gulf Engineer the following day.

~-

Following the arrival of the Grand Gulf Engineer on December 29, 1992, testing
continued. The bonnet pressure had been relieved and the valve stroked normally.
Wyle was instructed to increase the torque switch setting to a value of 1.4. Wyle was
also requested to perform Test No. 5 of WLTP 43008 Section 6.3.3, prior to Test No.
4. The upstream nozzle was pressurized to 320 psig. The bonnet and downstream
nozzle were pressurized to 452 psig. The valve was stroked open. The torque switch
trip occurred at approximately'50,000 pounds. The MOV was again given a command
signal to open and did so normally.

Test No. 5 Repeat (R) was repeated after increasing the torque switch setting to 1.5.
The valve was stroked open and operated normally.

Test No. 4A was modified to pressurize the bonnet to 700 psig, the upstream nozzle to
320, the downstream nozzle to 452. The open torque switch was reset to 1.65 per
Grand Gulf instructions. The valve was stroked open. The valve performed normally.

WYLE LABORATORIES
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; 60 REQUIREMENTE, PROCEDURES, AND RESUL15 (Castimmed)

6.3 Tests (Contissed)'

6.3.3 Pmmmare Lack Test (Cestiased)

| In Test No. 4B, the bonnet pressure was raised to 1080 psig. The open torque switch
i was increased to 1.75. The valve was stroked open and stopped after a couple of
| seconda. Approximately 15 seconds later, the valve start button was pushed and the
j valve opened normally. ;

! 6.3.4 Phat-Test LLRT
li
'

! On December 29, 1992, a Post-Pressure Leak Test LLRT was performed on the test
; article MOV. The procedure used was that specified in Section 6.3.1 of Wyle

Laboratories' Test Procedure 43008. The valve and test section were filled with
domineralised water at ambient temperature. With the valve open, all air pockets were,

i blod until the valve bonnet and upstream and downstream nozzle were solid with water.

| The valve was powered closed. Using a hydrostatic pump, the valve was pressurized |

| on the downstream side to 1080 +100 -0 psig. Pressure was monitored using a Heise ;

i test gage. The valve was allowed to stabilise for five minutes prior to moraitoring
: leakage. The upstream nossie and test section, filled with water, were isolated at 0
j psig. The upstream section was monitored for leakage crossing the upstream disc-from

the pressurised downstream section and bonnet. A stopwatch was used to time thei
,

| five-minute leakage observation period. No leakage greater than one milliliter was j

; observed. No packing leakage was observed.
A

6.3.5 Flow Loop Differential Pressure Test - Vertical Orientation

On, December 30,1992, a Flow Loop Differential Pressure Test was initiated. Figure 3
presents a schematic of the flow loop test setup and loop schematic. Photographs of -

the test article MOV installation are presented in Appendix IIL

Prior to testing, a trial run of the loop was performed to establish a control parameter
(i.e. flow rate) and instrumentation checkout. This test was performed on December
30, 1992. The opening position, of the 10.-inch loop blowdown valve, required to
establish a flow rate of 9.000 gpm at 500 psig was determined.

On December 31, 1992, flow loop differential pressure testing of the test article MOV
began, completing Strokes I and 2 as specified by the test procedure. Prior to test. the j
3.000 gallon reservoir was filled with demineralized water (used throughout testing). 1

The water was preheated by circulation through the test section up to the test article
MOV using a pump and electric (225 Kw) heat exchanger until all the water was j

heated to the 150-200*F range. Heat-up was assisted by injection of steam and hot |
water into the recirculation flow. Following heat-up, the heat-up loop was isolated,
and the 3.000 gallon vertical water vessel ullage was pressurized with GN2 o 500 psig.t
This pressure was maintained during test runs using a 4-inch GN2 regulator (Cy =

69.0).

WYLE LABORATOINES
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6.0 REQUIREMENTS, PROCEDURES, AND RESUL'!3 (Continued) ~

6.3 Tests (Continued)

6.3.5 Flow Imo Diffu_tial ;".-- - e Test - Ver+1 eat Origggggigg (Continued)

During opening and closing strokes, the test article MOV was stroked between full
close and 50-70% of full open to prevent running out of water during a run (i.e., at
9,000 gpm, a 3,000 gallon reservoir would be depleted in 20 seconds). The DA3 was
operational prior to, during, and immediately following stroking. Each test run
consisted of one stroke followed by rechrge of the system with demineralised water
and retesting. During this period, X-Y plots were generated for each channel recorded
during the test run. The following plots were generated:

Channel
Desirnation .U.Ilill Descriotion

DPI PSID Venturi Delta PressureFL1 GPM Flow RateTC2 'F MOV Inlet TumperaturePSI PSIG Upstream Pressure
PS3 PSIG Bonnet PressureDP2 PSID Valve Delta PressureTHR1 lb Stem Thrust
TRQ1 inches /lb - |Stem TorqueSPD inches Spring Pack DisplacementSGI microinch/ inch Axial Valve Body Displacement (Strain)SG2 microinch/ inch Radial Valve Body Displacement (Strain)MCI Amps Ll Current (Motor)MV1 VAC Li Neutral Voltage (Motor)MP Watts True Power.

~~

S1 Amps Open Limit Switch
--

S2 Amp Open Torque SwitchS3 Amps Close Torque SwitchS4 Amps Close By-Pass Switch
SS Amps Open By-Pass Switch

After each stroke, plots were reviewed for accuracy and quality. Each plot was labeled
with date and time, customer, stroke number, specimen orientation, caannel
designation, units, and channel description.

A listing of all strokes is presented in Table II.
Logbook entries are presented inAppendix Vll.

Several strokes were repeated, at Entergy's request, because they dd
not meet acceptance criteria for either flow rate stability or pressure.
Anomaly (NOA) No. 2. presented in Appendix I, documenu a problem with peak

Notice of

pressure saturation of the valve inlet pressure (PSI) and valve delta pressure.

Test results in the form of plots for all strokes are presented in Attachment II to thisreport.

WYLE LAmonAtosuss
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(A REQUREMENTE, PROCIDURBS. AND RESULTS N===a
:

6.3 Tests (Comitissed)

6.3.6 Post-Test LLRThespastian
,

On January 9,1993, a post-test LLRT and visual inspection were performed on the ,

test article MOV. The LLRT procedure used was that specified in Section 6.3.1 of
'

Wyle Laboratories' Test Procedure 43008. The valve and test esction were filled with
'

domineralised water at ambient temperature. With the valve open, all air pockets were
blod until the valve bonnet and upstream asc downstream nessie were solid with water.
The valve was powered closed. Using a hydrostatic pump, the valve was pressurised
on the downstream side to 1080 +100, -0 psig. Pressure was monitored using a Heise ,

i

The valve was allowed to stabilise for five minutes prior to monitoringtest gage.
|leakage. The upstream nozzle and test section, filled with water, was isolated at 0 psig.

The upstream section was monitored for leakage crossing the upstream disc from the
pressurised downstream section and bonnet. A stopwatch was used to time the five-
minute leakage observation period. No leakage greater than one milliliter was
observed. No packing leakage was observed.

.

Also, a valve internal inspection was performed at this time. The inspection was [
witnessed by a Grand Gulf Engineer. This inspection was performed by removing the

|
valve from the test _ section and looking into the inlet and outlet nossles using a

,

|
flashlight and inspection mirror. The valve disc and body seats were examined. Also,
the guide rails were examined. The results were that only slight scratches were noted
on the seats and guides.

'

6.3.7 Test ''- - Re-CF 2== (Ver*iw to Har:-*=0*

On' January 9,1993, the test MOV was removed and reoriented from the vertical to the
heirizontal orientation. The actuator was nel removed to perform this task. A crane -

,

was brought in to perform this reorientation. No other changes'were made in test |
,

equipment or setup. ,

6.3.8 Flow I- Differential Preneure Test (Horinental Orientation)
,

i

On January 11, 1993, testing of the test sp'ecimen valve resumed. The valve stem
orientation was horizontal. All conditions of test, instrumentation test equipment, and
stroke sequence were the same as previously described in Section 6.3.5. |

:

Photographs of the test setup are presented in Appendix Ill. Table III presents stroke
information for this test sequence.

Data plots are presented in Attachment 11 to this report.

,

s
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,

1

: L3 Tens (Contissed) !

| -

L3.9 Plast-Test LLRT lampmetion !j
!

! On January 18, 1993, a post-test LLRT was performed on the test article MOV. The
]

| LLRT procedure used was that specified in Section 6.3.1 of Wyle Laboratories' Test |
| Procedure 43008. The valve and test section were filled with domineralised water at || ambient temperature. With the valve open, all air pockets were bled until the valve i

j bonnet and upstream and downstream nossie were solid with water. The valve was I; powered closed. Using a hydrostatic pump, the valve was pressuriand on the || downstream side to 1000 +100, -0 psig. Pressure was monitored using a Heise test
!

gage. The valve was allowed to stabilise for five minutes prior to monitoring leakage.
1 The upstream nossle and test section, filled with water, was isolated at 0 psig. The

upstream section was monitored for leakage crossing the upstream disc from the,

j pressurised downstream section and bonnet. A stopwatch was used to time the five-
minute leakage observation period. No leakage greater than one milliliter was;

observed. No packing leakage was observed.

! On January 22, 1993, an additional Seat Leakage Test was performed at Entergy'sI
request. The bonnet was pressurized to 1080 psig +100, -0 and leakage was observed
across the downstream side. The results were leakage of 550 milliliters over a $-
minute period. These results were reported to Entergy Operations. . .

'

No obvious visual damage was noted during valve disassembly. A detailed internal
inspection will be performed by Entergy Operations. '!.

6.4 Data Analysis

Analysis of the William Powell 14 Inch, 600 Pound Gate Valve, Serial No. 67770 6, -

was performed by Wyle's MOV Engineering Group. The analysis consisted of viewing
the test data using the data analysis computer program DADiSP 3.Olb, distributed by
DSP Development Corporation. The points of interest required by Test Procedure No.
43008. Revision C, were identified. The points found on the Stem Thrust (THRI) data
channel were identified on DADiSP generated plots. Data analysis sheets are attached
for each stroke analysed and are presented in Attachment 1 of this report.

An analysis of the static stroke that most immediately preceded the test sequences was
evaluated to determine the thrust at Torque Switch Trip, which was -84,134 pounds.
This value was used during subsequent analysis in determining the Rate-of Loading
Effect (if any) on closing strokes. This static stroke was labeled in the test log as
Paragraph 6.3.3 Test #1: a,b.c." with the data contained in file B430081.002? A plot of
Stem Thrust (THRI), identifying points of interest during the Static Test, is provided.
The Rate of Loading Effect was determined by finding the value of stem thrust at
Torque Switch Trip, and comparing it with the value obtained in the static stroke.
Any value at Torque Switch Trip less than 97% of the static value was considered to
have a Rate of Loading (ROL). The 97% was derived from assuming a switch error of
2.5% and a thrust error of 0.5%. As a result, the greatest ROL seen on a vertical test
stroke was 3,456 pounds on stroke 12 (V). The greatest ROL seen on a horizontal test
stroke was 1,545 pounds on stroke 14 (H).

Wna LABORATORIES
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6.0 REQUIREMEN'IS, PROCEDURIS, AND RESUL'IS (Castissed)
-

.

6.4 Data Analyqis (Cestissed)

Calculation of the Disk Factor was accomplished using both the Standard Industry and
the Nuclear Maintenance Application Center (NMAC) equations. The Stem Factor
(Coefficient of Friction - p) was also calculated. A summary of Disk Factors and Stem
Factors is provided. Plots are provided that show trends in the disk and stem factors
for both closing and opening strokes. The summary also identifies anomalies foun::
during the analysis. The individual stroke analysis data sheets and their supporting

plots further describe the anomalies.

Minimum Available for Stem Thrust (THRI) was determined by finding the difference
between the stem thrust at Torque Switch Trip and the stem thrust at Running. Inertia
for Stem Thrust (THRI) was determined by finding the difference between the Final
stem thrust and the stem thrust at Torque Switch Trip. They are summarised as
follows:

St-m Vertient

Aygast Minimum Maximum
.

.

Minimum Available Thrust (Ibs) 80,360 77,901 84,294 -

Inertia on Thrust (Ibs) 7.120 6.135 8,299

Stem Horizontal
.-

Average Minimum Maximum

Minimum Available Thrust (Ibs) 81.143 77.901 84,294

Inertia on Thrust (Ibs) 7,168 6,273 8,673
,

The results of the analysis of each stroke, including tabularized data and thrust traces,
are presented in Attachment 1.

.
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DOCUn[ENTATION7.0

7.1 Test lag Book

A Test I$g Book was maintained; included were a daily description of activities and
testing performed, the status of the test specimen, details of all test setups and
calibration, specimen handling and setup, installation, and test data summaries. Each ;

!stroke was recorded in the log.

7.2 Test Data i

All recordings were reviewed for accuracy and quality after each test. The test data
were clearly identified with the valve serial number, Wyle job number, test date,
customer, stroke number and orientation, remarks, and information required for'

analysis or retrieval.

All test data are currently recorded on an optical disk cartridge (Panasonic P/N LM-
D702W). This disk cartridge holds one gigabyte of test data. Test data have also been
transcribed from the optical disk cartridge to three 8-millimeter magnetic data ,

t

cartridge tapes (3M P/N DC6150).

The disk cartridge and tapes have been labeled and placed in the raw data inventory
I file pending Entergy disposition instructions.
,

,
,

t
;

,

;

8.0 PERSONNEL CERTIFICATION ,

,

Wyle certifies that all personnel assigned to this test program were qualified for the
tasks assigned. Certification is achieved through personnel education levels, vocational

,

training, and practical experience as outlined in ANSI-N45.2.6 and NRC Regulatoryi

G,uide 1.50.
-

( 9.0 STORAGE AND HANDLING

The test specimen was stored in Wyle Laboratories' Valve Test Facility, a controlled ,

storage area which complies with ANSI-N45.2.2, Level C. While the test specimen was ;

installed in the test system, it was protected from inclement weather by an overhead
roof.i

.

On January 23, 1993, following completion of all testing, the test article MOV wasi

removed from the test stand. After removing all instrumentation and power supplies,
the actuator was removed from the valve and placed in the box in which it was
received. The valve was disassembled, in place, in the flow loop and the bonnet and
stem were removed. The stem was cleaned and shipped to Teledyne Engineering i

Services on January 31, 1993, after being checked for runout. The valve body was
returned to storage at the Valve Test Facility building. On February 17, 1993,

| following shipping instructions from Entergy, the valve was crated and prepared for
shipment.

L

WYLE 1.ABORAfonges
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9.0 frORAGE AND HANDLDiG (r==*i===d) i
l

On Februah 19, 1993, the valve and actuator were shipped to Entergy Operations,
Grand Gulf Nuclear Plant, without the Telodyne Smart Stem. The Smart Stem will be
shipped upon return from Tolodyne. T1.is will allow Entergy to start their internal
inspection of the valve.

.

|
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TABLEI

* CHRONOLOGICAL SUMMARY OF TEST PROGRAM

f
November 9,1992 Test Valve Arrived at Wyle Laboratories

November 11,1992 Test Valve Receipt laspection Performed

November 20,1992 Valve Disassembled

November 23,1992 Valve Stem Shipped to Teledyne

December 1,1992 Valve Body Installed in Flow Loop

December 17,1992 Smart Stem Received from Teledyne

December 18,1992 Compete Reassembly of Valve

December 21,1992 Installation of Valve Operator

December 21,1992 Complete Hydrostatic Test
,

_

December 23,1992 Pre-Test LLRT, Start Pre-Conditioning

December 28,1992 Completed Pre Conditioning. Post-Test LLRT, Pressure Lock Check

December 29,1992 Completed Pressure Lock Test, Post-Test LLRT
-

December 30,1992 Trial Run

December 31,1992 Pe-formed Strokes 1 and 2, Vertical Mode

January 8,1993 Completed Strokes - Vertical Mode

January 9,1993 Post-Test LLRT, Reposition Valve - Horizontal Mode

January 11,1993 Initiate Strokes

January 18,1993 Post-Test LLRT

January 20,1993 Completed Strokes - Horizontal Mode

January 22,1993 Additional Seat Leakage Test

January 23,1993 Valve Disassembled. Removed From Test Section

January 31,1993 Inspection of Smart Stem

February 19,1993 Valve Body and Actuator Shipped to Grand Gulf

WYLK LABORATDRES
Muntsythe FSClitty
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TABLE II
..

VERTICAL MODE SUMMARY.

Data Ilma Sgnia Pressurn Remarks
12tJ1/92 12:55 Stroke 01 500

15:02 Stroke 02 500 PSI Saturated (Sat)
1/04/93 11:40 Stroke 03 100

11:46 Stroke 04 100
14:43 Stroke 05 200
16:26 Stroke 06 200 i ->6RR '

I/05/93 9:18 Stroke 07 300 .

10:40 Stroke 08 300
11:56 Stroke 09 400
13:47 Stroke 10 400 NG -> 10R
15:38 Stroke 11 500
16:56 Stroke 12 500 NG -> 12R

, 1/06/93 9:30 Stroke 13 500'
11:20 Stroke 14 500

' 13:22 Stroke 15 500 --

i 14:54 Stroke 16 500 PSI Sat -

j 16:20 Stroke 17 500
17:52 Stroke 18 500 NG -> 18R i

i _ 1

1/07/93 8:49 Stroke 19 500,

10:54 Stroke 20 500 PSI Sat
13:23 Stroke 21 400

| 15:17 Stroke 22 400..
; 17:06 Stroke 23 300

_

| 17:18 Stroke 24 800 |
4 1/08/93 8:23 Stroke 25 700
i 8:30 Stroke 26 700
: 10:41 Stroke 27 100
; 10:46 Strok 29 100

'

,

| 13:16 Stroke 06R 200 NG
14:23 Stroke 10R 400>

| 15:25 S oke 12R 500 PSI Sat
j 19:49 Stroke 18R 500 PS1 Sat
4
-

,

NG No Good=

! R = Repeat

i
.

.mus m um -

I

'
MLE NTORMB
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TABLE M

HORIZONTAL MODE SUMMARY
*

:

Dals Iinig Etteht Pressure Remarks

1/09/93 10:02 Stroke 01 500
11:40 Stroke 02 500
13:29 Stroke 03 100 NG

'

13:40 Stroke 04 100 NG
15:19 Stroke 05 200 NG

i 15:30 Stroke 06 200
| 16:09 Stroke 07 300

1/10/93 8:30 Stroke 08 300 (340);
'

10:32 Stroke 09 400
12:49 Stroke 10 400 NG (300)
13:35 Stroke 04R 100 (200)
15:32 Stroke 11 500

j 16:56 Stroke 12 500

1/11/93 8:48 Stroke 13 500
'

10:16 Stroke 14 500 PSI Sat & DP2
11:52 Stroke 15 500

i 14:09 Stroke 16 500
| 15:48 Stroke 17 500 NG - -
; 18:27 Stroke 18 500 -

1/12/93 8:09 Stroke 19 500 NG Venturi DP
11:26 Stroke 19R 500
13:02 Stroke 20 500

; 14:46 Stroke 21 400 NG
; 16:45 Stroke 22 400 NG

17:57 Stroke 23 300

! 1/23/93
~

9:18 Stroke 24 300 NG '

! 9:25 Stroke 25 200
11:10 Stroke 26 200 NG
12:42 Stroke 27 100
12:48 Stroke 28 100

j 14:58 Stroke 17R 500
15:23 Stroke 26R 200 (100)
17:19 Stroke 22R 400 NG#

'

17:35 Stroke 05R 203

1/14/93 8:37 Stroke 10R 400
10:08 Stroke 14R 300 NG
10:21 Stroke 03R 100,

| 12:53 Stroke 24RR 300 NG (250) NG
12:58 Stroke 23R 400 (370)'

15:22 Stroke 22RR 400 (370)
15:28 Stroke 24RRR 300 '370),

1/20/93 10:22 Stroke 21R 460 NG
11:54 Stroke 21R 400 NG
13:41 Stroke 21R 400 NG
15:72 Stroke 21R 400 NG
15:43 Stroke 21R 400

(XXX) - Achieved L:t Pressure

WY12 LA805tATOfttBS
Hufiteville Facility
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M.. _ .. . . - 0,. w
DATE:

, NOTICE OF ANOMALY January 4,' 1993

1 P.O. NUMBER: F-1010 2A CONTRACT NO: N/A
4tOTICE NO: .

WYLE JOS NO: 43008Fa, rav om tinne (Grand Gn1M
CUSTOMER:

nau. Wilenn NOTIFICATION DATE: December 28.1992_
NOTIFICATION MADE TO:

G Parhnnnean VIA: Verbal
NOTIFICATION MADE BY:

DATE OF

CATEGORY: E SPECIMEN OPROCEouRE O TEST EQUIPMENT ANOMALY' U*e*mhar 7R 1007

PART NAME: id inch W Pnwell Gate Value PART NO. N/A

I D. NO. 67770-6
TEST: N ::u r* i ne k T eet

wet. T e+ Pene.dne. d'tnnR PARA. NO. 6 't1

SPECIFICATION: _

REQUIREMEN'IS:
Descriotion

Test No.

3) a) Connect hydrostatic pump to bonnet leak-off line and pressurize
bonnet to 1080 psig. With inlet and outlet nozzles at 0 psig,
stroke valve open. There will be an immediate drop-off of
bonnet pressure upon unseating.

-

.

DESCRIPTION OF ANOMALY:

With 1080 psig applied to the bonnet, the valve was energized to stroke open. Torque switch trip
occurred almost immediately. The valve would not open and the bonnet pressure remained at 1080

psig.
-

.

DISPOSITI N - COMMEN"IS - RECCMMENDATIONS:

possible to open the valve in this condition. Per Grand Gulf instruction. Wyle
It was not
proceeded with Test Nos. 4) and 5) during which the valve opened against pressure. These results
are being reported to Grand Gulf for information.

NdTE: IT IS THE CUSTOMER'S RESPONSIBILITY TO ANALYZE ANOMALIES AND COMPLY WITH
CFR PART 21.

2
VERIFICATION: PROJECT ENGINEER:

PROJECT MANAGER. I *

TEST WITN ESS: w m1w '

INTERDEPARTMENTAL H.. lordan
REPRESENTING: Eate ev Doorations - COORDINATION:

' / 3
QUALITY ASSURANCE: /A+/

l

wee Form wM io.s, Rev. JAN '85 Pege 1 Of 1 l

(pap)

. _ _ _ _ _ _ _ _ _ _ _
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!O-. i-

. NOTICE OF ANOMALY | ^'"jebruary 15,1993

NOTICE NO: 2 P.O.MuMsER: C-1015-28 CONTRACT NO: N/A
CUSTOMER: Entergy Operations / Grand Gulf

wYLE Joe NO. 43008 |

NOTIFICATION MADE TO: Douz Jones NOTIFICATION DATE: February 11,1993

NOTIFICATION MADE BY: G. Carbonneau y:A,. Telephone

DATE OF
CATEGORY: O SPECIMEN O PROCEDURE E TEST EOuiPMENT ANOMALY, 12/31/92-I/11/93 1

l
PART NAME: Pmas. Transluce, - PS1 aruf DW. Pmes. Tmm. OP2 PART NO. Wyle Nos. 061952 & 021577 .

TEST: Flow Loop Differential Pressure Test i.e. NO. 10555 & 039101

,
SPECIFICATION: WLTP 43008 PARA. NO. 7.2

i
'

REQUIREMENTS:

7.2 Test Data:

All recordings shall be reviewed for accuracy and quality after each test.
!

}

| DESCRIPTION OF ANOMALY: ._

i -

| Review of recordings resulted in several repeat strokes until desired level of accuracy was
obtained. Criteria used was stability of pressure and flow rate during stroking.

i
; During several runs which were accepted as valid runs by test, the valve inlet pressure (PSI) and in |

,4 one case 14(H), the differential pressure (DP2) exceeded the saturation limit of the
!

j transducer / electronic. These runs included: j

Vertical (V): Strokes 02,16,19. and 20
'

; Horizontal (H): Stroke 11,13,15, and 19

|
!

| DISPOSITION - COMMENTS - RECOMMENDATIONS:
:
i

i These anomalies occurred during strokes requiring a differential pressure of 500 psig. During
! these tests, the valve inlet, valve differential, and bonnet pressures rose to values exceeding 590

psig, the electronic saturation of PSI.'

.

; NOTE: IT 18 THE CUSTOMER'S RESPONSISILITY TO ANALYZE ANOMALIES AND COMPLY WITH CFR PART 21.
; e

.

bVERIFICATION: PROJECT ENGINEER:

TEST WITNESS: A PROJECT MANAGER: M db*

1 INTERDEPARTMENTAL H. Jorca ( # '

~

REPRESENTING: /I A COORDINATION:1

OUALITY ASSURANCE:
)
d wee Form WM 1sss, nov. JAN *st Page 1 of 1

(pap)

;

i
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McPherson Oli Products
Decatur, Alabama 35602 (205) 353-3163_

-

P.O. Box 1803
.

,

Date of Delivery: December 21,1992

I
i

| To Whom it may Concem:

The product delivered by McPherson Oil Company on Purchase order # 4-1977
and McPherson Oils invoice # 92530 to Wyle Laboratories on the 213.1 day of
December 1922is Mobilux EP 1.

Ray d

McPherson Oil Co.

.'~

-

..

4
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"WTELEDYNE ENGINEERING SERVICES
Pass No. 43

Test Report No. 43006-01

- . PACKING LIST*

P.L". NO: 30829/001 DATE 12/15/92

SHIP TO: Wyle" Laboratories PROJECT NO. 30829
7800 Governors Drive
Huntsville, AL 35806 P.O. NO. 4-1727-P

Attn: Sherwyn Hyten SHIP VIA UPS RED

PREPAID 0 COLLECT

QUANTITY DESCRIPTION WEIGHT

t1 SMARTSTEM m, S/N 67770-6 with Stem Nut

*'

.

~

REPORT OVERAGE, SHORTAGE, DAMAGE TO PURCHASING AGENT:
TELEDYNE ENGINEERING SERVICES . 10 FORBES ROAD . WOBURN, MA 01801-2103

SPECIAL INSTRUCTIONS, DOCUMENTATION TO BE INCLUDED RELEASE FOR SHIPMENT t

QA DATEgigd I

Certificates of Calibration
Certificate of Traceability TOTAL VALUE
Certificate of Conformance {
8ending Data Sheet DATE SHIPPED SHIPPER !

SHIPPER B/L NO.

..

,

RECEIVED BY DATE

cc: Project Manager *

Purchasing Agent
PQAE 10/921

!

. _ _ _ _ _ _ _ _ _ _-__. _ _ _ _ - - _ _ _ _ _ __
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ENGNEERING SERVICES '

.
"

A OfWWON OF TELEDYNE BROWN ENGMEERWG

.513 tett STMET. POST Of Fact gos 288 -

,' ' ''

nueOsa, adA51ACMUSETT5 027364200

(500)7484103 FAN [50s) 748 2029

i.

| December 15, 1992 |

| 30829-1
1

I.

. CERTIFICATE OF CONFORMANCE
! i
;

i This will certify that the below identified product was calibrated under i

i the rigid quality requirement of the referenced purchase order and i
4 applicable specifications. All direct and associated processing materials !

have been tested and approved. |

:
All process and testing operations have been verified as acceptable by the '

Quality Assurance Department in conformance with the requirements of our'

: Quality Program Manual and are certified to meet all general performance
specifications of the referenced purchase order. Material has been<

controlled in accordance with the appli' cable requirements of 10CFR50,
Appendix B and ANSI N45.2. The equipment listed is traceable to the
National Institute of Standards and Technology (N.I.S.T.). Documentation
in the form of test reports and Certificates of Conformance are on file and!

available for review upon request.
,

COMPANY NANE: Wyle Laboratories -
,

PURCHASE ORDER N0.: 4-1727-P

i

| Item No. Quantity Descrintion Serial No.
'

1 1 SMARTSTEMtm 67770-6

}

i CERTIFIED BY:

k u / -- r/ w
i Kevin M. Fahey
i

| TITLE: Quality Assurance Manaaer

DATE: i { 2.

KMF/1ac

.

t
e
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""TELEDYfEpe,, w., 45-

' Test aepen No. 43006-01 ENGNEERNG SERVICES /lCES
- - - e-,-,,,,,,,,_ . . . _

!
5t 3 amLL StutrT. POST OtroCE 30s les*

namo . iwsui.nms emurse

esosiv. w ion e m isosi 4e.aos.

December 15, 1992
30829-2

CERTIFlCATE OF TRACEABILITY "O 657'
NATIONAL INSTI"UTE OF STANDARDS AND "ECHNOLOGY

107
17667, .

Client: Wyle Laboratories

Clicnt Order No.: 4-1727-P ,

I
*

Date: Dece=ber 15. 1992

THIS !$ TO CERTIFY 1 HAT: ,
_

_

The equipment ilsted is traceable to the National Institute of .

IStandards and Technology (N.I.S.T.). Documentation in the form of test
reports and Certificates of Confomance are on file and available for
review upon request.

I

Equipment Under Test: ,,

Manufacturer 11 3 Serial No.
~

''

tTeledyne Engineering SMARTSTEM m 67770-6
Services

.-

*

Test Equipmeet Used: N.I.5.T.
Manufac'qtgr Serial No. ligg Traceability No.

Teledyne '.ng. Serv. 0588 Calibration Arm 247931

Fluke 3960089 Digital Multimeter 243273, WVBTRS,
246764, 243183

BLH 2169 Precision Calibrator 246764, 243273
WVSTRS

Measurements Group 91105, 98408 Strain Indicator 246764, 243273
89845 WVBTRS ,

|

i
-

|
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I
!

Page No. 46
Test Report No. 43006-01

: 'peTELEDYNE ENGINEERING SERVICES
December 15, 1992
30829-3

.

CERTIFICATE OF CALIBRATION

Project No.: 30829

Client: Wyle Laboratories Purchase Order No.: 4-1727-P
1

tType: Torque Part No.: SMARTSTEM m Capacity: 30,000 in-lbs Serial No. 67770-6

Input Resistance: 351 0 Output Resistance: 351 0 at 77'F 3*F
,

Bridge to Ground Resistance: >10 GO Bridge to Shield Resistance: >10 gg
,

Zero Balance: +0.002 mv/v Zero Return: <0.03 % Lineari ty: <0.15 %
+1.74/0 mv/v CW

Hysteresis: <0.32 % Repeatability: <0.06 % Full Scale Output:-1.7430 mv/v CCW "
,

Temperature Compensation: <0.0025% F.S./'F

Excitation Voltage: 10 VDC INPUT OUTPUT
'

(in-lbs) (av/v) _

.

LOAD CW CCW
White
(+ Power) o o,oooo o,0000
Pin A 6.000 0.1475 -0.3460

17.000 0.6975 -0.6950p p
p p 18.000 1.0480 -1.0450 1

24.000 1.3980 -1.3940 !

Red 30.000 1.7470 -1.7430
Black \ (-Signal) 24.000 1.3995 -h.3955
(+ Signal) Pin C 18.000 1.0515 -L,.0490#

Pin B 12.000 0.7020 -0.7005
6.000 0.3530 -0.3510

0 0.0005 -0.0005

Green
(-Power)
Pin D

1
1

.

Certified By: Technician: Doualas S. Brichtma Date: 12/15/92

Engineer: David L. Johnson d 'Date: 12/15/92

. . -
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Pay No.&
!Test Report No. 43008-01

"MTELEDYNE ENGINEERING SERVICES
,

i
-

December 15, 1992 l

: 30829-4,

_

CERTIFICATE OF CALIBRATION :
*

|

1

4

Project No.: 30829

Client: Wyle Laboratories
Purchase Order No.: 4-1727-P |,

Type: Thrust Part No.: SMARTSTEM m Capacity: 100,000 lbs Serial No._67770-6
t

.

Input Resistance: 351 0 Output Resistance: 352 0 at 77'F 3*F

Bridge to Ground Resistance: >10 GD Bridge to Shield Resistance: >10 Ga

Zero Balance:-0.0105 mv/v Zero Return: <0.01 % Linearity: <0.50 g
+1.3870 mv/v Ten.Hysteresis: <1.09 % Repeatability: <0.46 % Full Scale Output: -1.3355 mv/v Comp.

|

i

Temperature Compensation: <0.0025% F. S./'F ~~

Excitation Voltage: 10 VOC
INPUT OUTPUT

(1bs) (mv/v)

LOA 0 TENSION COMPRESSION~ -

White
(+ Power) 0 0.0000 0.0000( Pin E 20.000 0.2725 -0.2710

40.000 0.5480 -0.5380
60.000 0.8275 -0.8045p i 80.000 1.1065 -1.0705/ T 100.000 1.3870 -1.3355

Black / Red 80.000 1.1170 -1.0785
(+ Signal) p (-Signal) 60.000 0.8400 -0.8175
Pin F Pin 6 40.000 0.5630 -0.5495

20.000 0.2840 -0.2775
0 0.0000 0.0000

Green
(-Power)
Pin H

T

Certified By: Technician: Douclas S. Brichtman N na te: 12/15/92

Engineer: David L. Johnson M 0 : 12/15/92- g . .

_ .



_ _ _ .

Pay No. 48 ;

Test Deport No. 43006-01

"/PTELEDYNE ENGINEERING SERVICES

.

'ROJECT No.: do829
'

'DATE: /2 /A 92 4:o.c/p g d .

.

.

.

SMARTSTEMm BENDING CHECK

A

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

_ _ _ _ _ _ : _ _ _ _ _? .Hp_
B |C D

-.

[ .] f

LOAD.,

,,

.-

*
.

STEM NO.: 4 7 7 7 c - (. Load = oO lbs..

| A= 30, ( " in. B= Z" in. C= / '' in. D= 2/" in.

Full scale Tension output = 277V y in/in = id870 my/v e /oa o00 lbs.

O uv/vMax. Output Due to Bending = O y in/in -

Corresponding Tension Load Due to Bending O lbs.
'

Percent of Full Scale O %

!

Performed By: -- Date: // " #2-, / .

.-

. _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ . _ _ . _ _ _ _ _ _ . _ . . _ _ _ . . _ _ . _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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.

; . . . . . . . . . . . .

: Pass No. #
! Test Report No. 43005-01

: DATA SHEET
: .
, -

j Customer N bb"84 WYLE LABORATORIES
i MT5 TEM "

Specimen

! Part No. Amb. Temp. N/A Job No. EM Z dM
i Sper Photo W/A Report No.
| Para Test Med. N/A Start Date
'

S/N Specimen Temp. N/A

j GSI
67770- 6

Test Title # SMARTSTEM BRIDGE RE5157ANCE CHECKOUT

i

i WIRE COLORS THRUST TORQUE
,

! BLACK TO WHITE 2 $ 7,4 2 h 5.4
1

, mearr Tn arn 35/.6 7 so, d

BLACK TO GREEN 2 63,6 2f 2 7
WHITE TO RED 2dp 3,3 2 $2.7
WHITE TO CREEN 350. B 330.6 ..

1 Rro To cRrru 26t# 262.7
4

ALL TO CROUND > 2.0 //o .et >2X/Ch
'

1

1

THRUST TO TORQUE > 2. 0 / / n .n_.
!
4

i

i CALIBRATION DATA
ia

j INPUT WHITE TO GREEN 35/ JS/.

j .

'

1 OUTPUT BLACK TO RED 382 J{/

b || rekr]onuy u)*YEh CM
'

ate

/
'

.

/1 ISMTested 8y t W Date:
/ -Y

'

.
Witness Date: .

Notice of Sheet No, M _ ci,
d #8"M' f LIN '

Anomaly Approved
V '

. ---.... ~.

_ _ _ _. _
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Acive:. OEi Page No. 51

34.5001 -I:.1:ai Test Report No. 43006-01.

v. .0005 .0005
2 .0014 .0014
OI :.044: . ".044:*

.FM .000: 1

' AtJS : CIRCULAR RUNOUT: Te 4 a<ts. Fe:ss!
*

14

Feature 32E
Type: 0.0.

Name:
ACTUAL re0MINAL + TOL - TOL DEV OUT-TOL !

RO 0.0000 .00 1 .002l

RUN-0UT P051710N 85
215
Feature 337
Ty::e : 0.0.
riame :

ACTUAL DEV

X 40.5000 -6.1250
Y .0005 .0005
2 .0009 .0009
DI 2.2443 2.2443
FM .0003

AN!! CIFCULAR RUkOUT: To 4 asts, Rs:! s! ,
,

-

4'S
Featurc 237
Type: 0.0.
Name:

ACTUAL NOMINA:. + TOL - TOL CEV OUT-TOL

RO 0.0000 .0015 .00!5
1

PUN-0UT P031Tl0N :1
-

si?

Feature :!8
T,;e: 0.0.
fJa e:

l ewTVAL CEV
' 45.5:50 .0001 .

t 0.0000 0.0000
I .0003 .0003
0* 2.2474 0.0474 .

,

FM .000!
L

AN5: CIECVLAN RUNOUT: T: i s<as. Rects'
sti
Feature :3E
Type: 0.0.
teame:

ACTUAL NOMINAL + T0- - TOL DEV OUT-TOL.

RO 0.0000 .0004 .0004



F 0.0000 .0154 .0154

RUN-0UT PO5ITIon ::
37 Page No. 52 '

Feature *!!
| Type: 0.D. -

Name:
'

-

i

ACTUAL DEV.

X 11.3210 -35.3039
Y .0027 .0027-

I .0043 .0043
DI .2491 .2461 i
FM .0004 ,

'An5I CIRCULAR RUN00T: To X axis. Recta!
*B
Feature 2:!
Type: 0.0.

Name:
ACTUAL NOMINAL + TOL TOL DEV OUT-Tot

-

90 0.0000 .0077 .0077

RUN-0UT P05*T10N 23
39
Feature s34
Type: 0.0.

Name:
ACTUAL DEV

X |1.520S -24.8041
Y .0005 .00:5 --

Z .0002 .000:
.

O! :. 39S 2.2395
FM .0003

ANSI CIRCULAR RUNOUT: To X a>.ts. Radial
sl0 l

Feature :04
Type: 0.0.

- i*

h a ., e :

A TEAL NOMINAL - TOL - TOL CEV 08. 7-TOL
RC 0.0000 .00i: .0012

RUN-00T POSITION 84
.

sil

Feature 35
T>pe: 0.0.

Ne-e: -

ACTUAL CEV
t 25.5 50 -20.9999

.0003 .0003'

.0011 .0011
; DI :.04:5 0.0435
'

FM .0003
|

| AN!! CIRCULAR RUNOUT: To X a<ts. Radts!
:12
Feature :35
Type: 0.D.

Name:
ACTUAL NOMINAL - TOL - TOL CEV OUT-TOL

RO O.0000 .0015 .00t5'

R#.-0UT #05 ' ION 25
**7..,

| = c e e : .' =



Pass No. 53
Test Report No. 43006-01

.
.

.

......

.....................................................................Rev: 90.01
Fort Program:

Let ID: 57770-5
Case and fire: II/:l/90 09:44

Inscenter: J 5 NCCARLEr
Supclier/ctner: ENTEFGY

...........................................................................
ODA
28

ACTUAL NOMit:AL CEV

x ::.5000 22.5000 0.0000

4 0.0000 0.0000 0.0000

0 0.0000 0.0000 0.0000

DI .22: 1 0.0000 0.04:1
.000:

FM --

-

Ah!! CIRCULAR RUNOUT: Tc y asis, Fadial
3

ACTUAL NOMINAL + TOL - TOL DEV OUT-TOL

0.0000 .0000 .0000
RO

005
23 ~

ApuAL NOM:aAL CE)

x 46.5:50 45.5 50 0.0000
V 0.0000 0.0000 0.002

0.0000 0.0000 0.0000

0: 2.2473 0.0000 0.~473
.0008FM

.

Ah3I CIRCULAF AUNOUT: T: 4 s.=ns. Sectal
34

ACTUAL MOMIrvAu + ~0L - TOL DEV GUT-TOL

0.0000 .0001 .0001
FO

Per.-OUT PO51TICN *!
s5
Fee:wre :::
Type: 0.0,
Ne-e:

ACTUAL CEV

X .3:35 -45.5015
Y .005! .0053
: .00!9 .0065
DI :.2459 .45-
FM .0013

s*ts. :ssisiAN5: !!:.:kL'F 8..'h0VT : ~2 *

26
. ret. e ......

7... . . m. .i...

- _ - - . _ .
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*
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I

,

APPENDIX V

INSTRUMENTATION EQUIPMENT SHEETS
-

e

w

E

1

9

4

6

esemari

Huntsvilte Facinty
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Pass No. 56

Test Report No. 43006-01
;
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INSTRUMENTATION EQUIPMENT SHEET PAGE 10F IPage No. 57
*

Test Report No. 43008-01
U.TE: 12/18/92

JOSNUMEI:430H-te
TECM ICIAN: J. E NGAN UlfAREA: IPRI100N

CBET0ER: BTittV
TYPEfili:INAtilifuCNECE0UT

O. INSTRUNENT NANilFACTURER* N00Eli SERIALi VfLEi RAnGI1 ACCURACY t CALDATE CALOU
.- -

. . . ... . . ... . . . I. .
. . . . .

I O!G Nil VALNALLA A150 82123 101040 .02210M .025t0G 10/20/92 04/16/$3

... ...

2 O!G NTA flute 11 24461143 101824 DC .35 04/02/92 04/02/83

'

.

.- .

.i

e

This is to certify that the abcyt instrueents were calittsttd using state-of the art techalgues with standards v60se calibration is
traceable to the National Institute of Standards and Technology.

INSTRUN(NTAi!0N . M"- fE*

CHICLIC 1 RfCilVED 11 /8"/A'f2-;.

(/
'

% . w C - n..a. oa.A.

,
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Page No. 58
Test Report No. 43006-01

-

.

" INSTRUMENTATION EQUIPMENT SHEET FAGE f 0F
*

N
JOI NUNtit: 4300600 TESTAREA:HIFLOW

DATE: !!/22/12 -

TECMICIAN: G.DUTHlf CU$f0 Nit: INTitGY TYPETEST: NYDRO$iAT+ AttrEST ts. &

No. INSTRUNINT MANUFACIUliR N0 Dill SIRAL i WYli i RANGE 1 ACCURACT 1 CALDAli CALDUE

1 STOPWATCH WR 62379 KlA 103028 9HR/59NIN/5tSIC .55fC 09/11/12 03/18/93

2 PRi$$GAUGI Hil5! CN 111137 109427 0-1,500 PSI .11 F5 12/22/92 08/18/93

.-

.-
-

.

.

This is to certify that the aseve instruments were calibrated using state-:f-the art to:hnioues with standards shese calibration is

tracentletotheNationalInstituteof d Technolety,

1.,1,U.I,1,1,C. 6- ,% /C , , ,,C, m , ,,
, ,

G.A. '6 O RNO ) \SN_) is
.
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Page No. 59
Test Repon No. 43008-01

.

INSTRUMENTATION EQUIPMENT SHEET PAGE * OF
'

3ATI: 12/28/92 JOINUNiit: 4300000 TISTARIA:HIFLON
.

TICNNICIAN:G.DUTHil CU$iONER: (NTERGY TYPE TEST: PRfCON0!T10NING

C2. IN81RUNENT NANUFACTURER N00fli $iRIALi WY!!8 RANGE 1 ACCURACY 1 CALDATE CALOUI

.. .. ... . .... ......................... ............... ............. ... . .. .-......... ...............

~1 CAllla VOLT TRAN5N1110N 1*41 A31816 !:2233 11.99 .015F5 11/11!!! 05/10/93

2 DIGNTR |Luti : 54:4C561 101658 DCVCLTS .11 06/04/12 06/04/93*

3 CALIBRV0li ClGlitC 3110 651605 :65:2 0 100V;C .011 09/03/12 03/02/93

4 100CIRPOWER OW!O $iMITRON:C FC11063 40725 021575 0-100All0tN) .51 F$ 05/22/92 05/21/!!

$ YOLTIOUCER OH10SEN! IRONIC V17010 43887 109512 0-600V420NA .55 F$ 03/10/12 C3/10/12

6 VOLIIOUCER CH10$1NITRONIC V17-010 43888 109613 0-600V 4 20NA .55 FS 03/10/92 03/10/93

i V0li100CIR Os10$fMITRONIC i'7-010 43889 109614 0-600V420MA .51 F$ 03/10/!! 03/!0/93
8 IFORMER CURRINT FLUti Y8101 N/A 103603 1A-1504 2.51 12/01/92 05/18/93

9 IFORNitCURRENT FLULE Yl101 N/A 103605 1A-150A 2.55 12/01/92 05!28/93

to 1FORMER CURRENT FLUKE ?!':* 4/A 103610 1A-1504 2.55 12/01/12 0!/28/93

11 IFORMER CURRENT FLtti Y8101 N/A 103451 14 150A 2.55 12/01/92 05/28/93

12 1FORMER OURRiki F'Uti VS101 N/A 1:3454 !A !:: 2.51 01/22|32 01,!/93
.

s'.ti i; -!:* .l: "!a?4 'A~01:CA 21 12/01/92 O!i28/!3'3 PROBECURRisi J
14 LINEAR 10VCER VAiiR$ Sif5il !$7 08323 0-3 INCH .11 07/22/12 C1/18/93

15 DATAACQ$Y$ CPT:M 1032A $C2137 :c9463 MFG NFG 2!01/92 ' 2.': ' .' ! 3

Il RESOICASE lit :!201 kIA 103414 0-9,llt,ll10HMS .15 01/28/12 01/27/93

17 RESISTOR O!: !!' R5 200 *CO276 100276 0-!,999,111OWN 11 12/02/12 1HC3/13

18 PR08Ei/C NEDTHIRN *:-( 1 1C9519 I SifCERT 12/15/$2 06/11/13

.-
-

k

This is to certify that the stove *estr: cents vers :al:trated usint state-of-the-art ta:hniques with standards whost calibration is
trs:sitia t: ;*e Naticnal lagttt;;g cf $tandards and Te:neclegy.

*hSIPUN[NTA*!C4 W AIh |H!;![DgRI[}y[ggy N (/ [.

! /

C.A. s.% w - . - ,2 2s .<ct
1

I
i

_ _ __. --- - - - _ _
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Page No. 60
| Test Report No. 43006-01

,

INSTRUMENTATION EQUIPMENT SHEET 8 AGE 10F ?

C'TE: 12/28/92 JOININIER: 43008-00 filiAREA:NIFLOW,

TECHN! CIA 8: G.DUTHit CU$ TONER: ENTERCT TYPETElf: PRES $URELOCE-UP

| C2. INSTRONINT NANUFAciURER N00lls $ERIAL$ WYLEi RANGE 1 ACCURACY 1 CALDAi! CALDU[

t CAL 11RYOLT 'RANSMA110N 1045 All816 10!!33 99!! .0ttFS 11/11/f! 05/10/93
2 O!GNTR Flut! 87 54140587 109698 DCVOLi$ .11 06/0s/92 06/04/93 -

3 CALIBRVOL! O!GITEC 3110 651605 065112 0-100VOC .011 09/03/12 03/02/93
| 4 IDUCERPOWER OH10$INITRONIC PC11053 40725 021515 0100A(80tv) .55FS 05/22/92 0!/21!$3

5 V0LT100CER OHIOSENITRONIC V17-010 43887 109612 0600V4-20NA .55FS 3/10/92 03/10/93
4 V0LTIDUCIR OH10$1MITRONIC Vii-010 43888 109613 0-600V4-20NA .55FS 03/10/92 03/10l!3
i VOLT 100CER OH10$1MITRONIC VTT-010 43881 109614 0-600Vd20NA .51FS 03!10/12 03/10/93
8 IFORNERCURRENT 51011 Y8101 N/A 103603 1A 150A 2.51 12/01/92 05/28/93
I IFORNER CURRENT Flut! V8101 N/A 103601 1A-150A 2.55 12/01/92 05/28/93

10 IFORMERCURRENT Flut! V8101 N/A 103610 1A150A 2.55 12/01/92 05/28/93 I
11 IFORNER CURRENT FLUti Yl101 N/A 103459 1A-150A 2.51 12/01/12 05/21/93
12 IFORNERCURRENT Flut! V8101 N/A 103464 1A-150A 2.51 07/22/92 01/11/13
13 PROSECURRENT FLUKE 10i 600 N/A 101474 1A10600A 21 12/01/12 05/28/93 !
14 LINEARIDUCER NATER$ $LF 5-75 B47 10ll29 0 3 INCH .15 07/22/92 01/18/93 I

15 OATA ACQ $YS OPi!N 5033A $02197 109469 NFG NFG 12/01/92 12/01/93 |
16 RESDECADE Iff R$-201 N/A 109494 0-9,lli,lll0HMS 15 01/28/92 01/27/93 I
ti RE!!STOR Dic IET R$200 100278 100276 01,999,999OWN 15 12/03/92 12/01/93 j
18 PtolfT/C NEDTHERN TC-t 1 109519 i SilCERT 12/15/92 06/Ilit3 :

Il PRi$$ICUCER BIHillCIRCNICS 5000-01 N/A 108375 6-2,500'513 .15I FR0 11/06/92 05/05/93 !
20 PRi$$IDUCER IIHELECTRCNICS N/A N/A 100411 0-1,000 PSIA .25tF$ 12/08/92 06/04/93 |
21 PRis$100CER CEC N/A 10555 061152 08/11/92 02/05/93
22 DEADWGTTEliR ANiilt TQ20 10710 012564 0-2,000 PSI .031 06/24/92 06/24/93

,. -

.

|

|
| This is to certify that the stove instruments mera calibratea using state-of-the-art techniques sith stancaros sh:se calibration is

tractable to the National Institite of $ttacaras an: Technology.

Tv" / #' M CHICLIDIRECilVIDBY*t37RUMENTATION I

.. . % t < ~ . n . ,

i



Page No. 61
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INSTRUMENTATION EQUIPMENT SHEET
84Gi *U '

,,

DAff: 12/29/92 JOBNuneit: 43006-00 TiliAREA:NIFLON

ifCNNICIAN: 6.DUTN!E CUSTONER: INifRGY TTPE fili: FLON
.

No. 1sSTRUNINT MANUFACTURER N00lli SERIAL s NYLEi RANGEi ACCURACY t Cu:2'! 040.i

1 CALIIR VOLT *RAN3NA110N :045 A29816 '02233 19.99 .011F5 11/11/l! 05:10;?:

2 O!GNTR TLuti li 5414C557 10!Ill DCVCLTS 18 !!!4/!! O!!;l !

3 CA;1BR VOLT DIG;itt 3110 551605 055:12 0-10CV:C .011 $||C3/92 ;3/02|!!

4' IDUCER P0stR CF1031NiiRONIC PC11-053 40125 C21575 C':A(60(s) ,55FS 05/22/92 05/2';!!

! VOLT 10UCER OH10 SIN!TRONIC Vii-010 43881 109612 0-5001' d-20nA .58F3 03!!t32 '3!!Di!"

i VOLT 10UCIR OH10$1NITRONIC Vii-010 43888 10!$13 0-600f4-20NA .51FS 03/10/12 ;3/*0l!3

i VOLT 100CER OH10SEN11RONIC Vii010 43819 109514 0-600V J 20NA .55 FS C2/10/12 03/10/13

| 8 3FORMER CURRENT : LUKE Yl?01 N/A 103503 1A-153A 2.58 12/0'!!! 05/21/!3
| t IF0HERCURR!NT FLULE Y$101 N/A 1036Cl tA-t!0A 2.58 12/0!!!2 O!/2!!!!

to IFORNER CURRiti FLUKE Y8101 N/A 103610 1A-150A 2.58 12/01/12 05/28/93

| 11 IFORNERCURRENT FLUKE Y1101 N/A 103459 1A150A 2.51 12/01/92 05/28/!3

| 12 IFORNIR CURRENT FLUKE V8101 N/A 103464 1A150A 2.55 0i!22/92 ?!/18/!!

13 PR08iCURRENT Flut! 80i600 N/A 1094T4 1A7060M 28 12/0t/92 0!/2!!!!

14 LINEAR 100CER WATERS $lF5il Bei toitti 0-3!NCH .11 07/22/92 0'/13i!!

| 15 DATAACQ$YS OP11N 5033A $02197 109469 PFG NFG 12/01/!2 'il!'!3

16 #fl MCAM IIT R$201 N/A 109454 0-1,!!!,!!90HNS .it D1/28/92 ''/IM3

11 .RES!$ TOR Dic IET RS-2CO 100216 100216 0-9,999,lt!OWN 't ;2|0;i!! '4/03r93*

Il PROSE 1/C NIDTHERN TC-K 1 10f$t! t $ifCERT :2/15/!2 O!!1: !3

Il PRill IDUCIR BinILECTRONICS 5000-01 k/A 108375 0-2,!00 FSIG 155F30 11/0f/!! 05/05/93

20 PRESS 100CER 8tHELECTRONICS N/A N/A 100411 0-1,000 PSIA .25tFS !!/08/92 06/04/93

21 Ptill IDUCER CIC N/A 10555 011152 o r= */D4 h8(C t1v/98 08/11/92 02/05/93

22 DEADNGTliiil AMilit 1Q-20 10110 012564 0-2,000PS! .031 06/24/92 06/24/93

23 RittlTORDEC !!1 RS-200 N/A 100955 1 10N OWN 11 01/20/92 01/19/93

24 PRil5100CER 1 NYDRONICS TH-0 039101 021577 0500PSIO .55 07/22/92 Of/19/!)

25 Priss IDUCER Ctc 4-151 till 10t350 0-50 PSIC .758FR0 07/23/12 01/!!/93
-

|

|
|

.

t

|

|

|

|
|

This is to certify that the 36cve instruments were calibrated using state-of the art techniques with standaros whose cai bratton :sn

traceable to the hattonal lastitute of $tancards and Technology.

191TRU8ENTAT10 %[ W 9[Q CHICKE08EEC!!VIDBY /

$.A. b M G b d0 G\Mh

. _ _ .____ _ _ _ _ _ - _ _ _ _ _
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Page No. 62 1

Tess Report No. 43006-01
*

. INSTRUMENTATION EQUIPMENT SHEET PAGE 1 0F 1

BAft: 01/64/93 JOINUNIft: 43005-00 TESTAREA:RIFLON
TICNI!CIAN: G.BUTH![ CU$70NER: INTER $Y TYPE fili: FLON

*

O. IN$iRUNfMi NANUFACTURER N00 Elf $fRIAL 8 NYLE8 RANGE 1 ACCURACY t CALDAff CALOUE

1 CAlllR1011 1RAN$nAi!ON 1045 Alt 816 10!!33 19.99 .0!!FS 11/11/t! 05/10/932 DIGNTR FLUti 87 54140587 199898 BC V0Lil .15 08/04/92 06/04/93$ CALIBRVOLT O!Gilic 3110 651605 Olit!! 0 100VDC .015 01/03/l! 03/02/934 10UCIRPONIR ON!0$ENITRONIC PC11-Cl3 40725 O!!575 0-100A(80tu) .55FS 05/22/12 05/21/93-5 VOLT 10VCIR OH10$fM! IRONIC Vif-010 43887 109612 0-500Y4-20NA .55FS 03/10/12 03/10/936 VOLT 10UCIR OHIOSENITRONIC VT7-010 43888 199613 0-400V 4 20NA .55FS 03/10ll! 03/10/13i V0LT100CER OH10SENITRONIC V17-010 43889 101114 0-500V 4 20MA .55 F$ 83/10/12 03/10/138 IFORNilCURRENT FLUti Y8101 N/A 103603 1A-150A 2.55 12/01/12 05/28/93
$ IFORNER CURRENT FLUlf Y8101 N/A 103801 1A-t$0A 2.51 12/01/12 05/28/1310 IFORNERCURRENT Flut! Y8101 N/A 103110 1A 150A 2.68 !!/01/12 05/28/9311 IFORNERCURRENT FLUti Y8101 N/A 103459 1A-150A 2.55 12/01/92 05/28/9312 IFORNERCURRENT Fluti Y8101 N/A 103464 1A-150A 2.55 07/22/12 01/18/9313 P90$fCURRENT Flut! 80i-600 N/A 109474 1A TO 600A 25 12/01/92 05/28/93

14 LINEAR 100CER WATIR$ $LF-$-75 187 108t29 0-3 INCH .15 07/22/12 01/18/9315 BATAACQ$TS OPilN 5033A $02197 199419 NFG NFG 12/01/92 12/01/9315 Ri$ DECADE IET R$-201 N/A 101494 0-9,tti,$tt0HNS .11 01/28/t! 01/27/93ti Ril!$YM DEC IET R$ 200 100276 100278 0-9,999,999ONN !! 12/03/92 - 12/63/9318 PR0llT/C NIOTHERN TC-K 1 10Htt t $fECERT !!/15/12 06/11/9319 PRi$$100CER llHElftiRONIC$ 5000-01 N/A 10$375 0-2,500 Pl!G .155 FR0 11/06/12 05/05/1320 PRill 100CER 88NELECTRONICS N/A N/A 100411 0-1,000 PSIA .25tf$ 12/08/92 06/04/1321 PRillIDUCER CEC N/A 10555 051952 08/11/12 02/05/13!! DEADVGi fi$1R ANITit 10-20 10710 012564 0-2,000Pl! .035 08/24/f! 08/24/9323 ti$llf0R DEC !!T R$-200 N/A 100955 t-10N ONN tt 01/20/12 01/19/$324 PRi$$100Cil iHYDAONIC$ TH-0 035101 O!!577 0-500 P$10 .55 07/23/12 01/11/9325 Pti$$100CER .I.HYORONICS TH 0 055403 109837 0-50PSID +-0.51 12/01/12 05/21/93

This is to certify that the above instruments were calibrated usiet state-of-the-art technigues with standards shose calibration is
traceable to the National Institute of $tsedsrds and Technology.

IN$iRUNINTAi!0N A*~c a- 'l CHICt!0 8 RfCf!VfD RT ,<

e.A. M,,aW ,- s-v
|

]
.
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Page No. 63 |

,
* INSTRUMENTATION EQUIPMENT SHEET PAGE 1 0F 1,

|Test Report No. 43008-01
.

.

|

OATE: 01/20/93 JOI INNIER: 43004-00 fil? AREA:R!FLot

TECHNICIAN: G.DUTHIE CU$10NER: ENifRGY TYPE fili: FLON*

O. INSTRUNENT NANUFACTURER N00 Eld SERIAL 8 NTLE8 RANGE 1 ACCURACY 1 CALDATE CALOUE

1 CALIBRVOLT TRANSNATION 1045 A39816 10!!!3 99.99 .011F$ 11/11/12 05/10/93
2 01GNTR FLUti ST 54140581 109618 DC f0Lil .11 06/04/92 06/04/13
3 CALIBRV0li O!GITEC 3110 651605 065112 0-100VOC .011 09/03/12 03/02/93
4 100CER PONER OHIOSINITRONIC PCll-Cl3 40725 021575 0-100AllotN) .51 F3 05/22/52 05/21/93
5 VOLT 100CER OH10$INITRONIC Vii-010 43867 109612 0-600V 4 20NA .51FS 03/10/12 03/10/93
I VOLT XDUCER OW10 SENITRONIC VTT 010 43888 109613 0-600V4-20NA .51FS 03/10/12 03/10/93
i VOLT 100CER OH10SEN! IRONIC VT7-010 43889 109614 0-500Y4-20NA .55 F3 03/10/12 03/10/13 +

8 IFORMERCURRENT FLUti Yl101 N/A 103603 1A-150A 2.55 12/01/12 05/28/93
9 IFORMERCURRENT Flut! Y8101 N/A 103605 1A-150A 2.55 12/01/12 05/28/13

10 IFORNER CURRENT FLULE V8101 N/A 103610 1A-150A 2.55 12/01/12 05/28/93
11 IFORNER CURRENT FLUti f8101 N/A 103459 1A-150A 2.51 12/01/92 05/28/13
12 PROBECURRENT FLtLE 80i-800 N/A 109474 1A 10 800A !! 12/01/92 05/28/93
13 LINEAR 100CER NATER$ SLF-$-75 Bli 104929 0-3 INCH .it 01/18/13 07/16/93
14 OATA ACQ $f$ OPilN 5013A $02111 109449 NFG MFG 12/01/92 12/01/93
15 Ri$ DECA 0i lii R$-201 N/A 109494 0-9,999,lll0HN$ .11 01/28/!! 01/27/93
16 Rit!$10RDEC !!T RS-200 100276 100276 0-1,999,999ONN tt 12/03/12 12/03/93
17 PR0lfT/C NEDTHERN TC 1 1 109519 K $EECERT 12/15/92 16/11/93
18 PRillIDUCER 86HELECTRONICS 5000-01 N/A 1083T5 0-2,500PSIG .155 FR0 11/06/12 05/06/93
19 PRES $100CER liH(LICTRONIC$ N/A N/A 100411 0-1,000 PSIA .251F8 12/08/92 06/04/53
20 PRillIOUCER CIC N/A 10555 061952 08/11/92 02/05/93
!! OfA0NGT TEliR ANiilt TQ-20 10fic 012564 0- 2,000 P$1 .0!! OS/!ill! 06/24/93

'
!! RIS!$f0RDEC Ifi R$-200 N/A 100955 1-10N OWN 15 01/18/93 01/18/94
23 PRi$$IDUCER I.HYDRONICS TH-0 055403 109837 0-50PSIO +-0.51 12/01/92 05/28/93
24 PRi$$ IDUCIR 1-Hf0RONICS TH-D 048489 021560 0-500PSIO .51FR0 01/08/93 01/07/93
25 IFORNER CURRENT FLULE V8101 N/A 103600 1A-150A !.51 01/08/13 07/07/93

|
1

l

I
1

l
1

-|
l

!
|

This is to certify that the above instruents were calibrated usini state-of-the-art technieves with standards whose calibration is
traceable to the National Institute of Standards and Technololy. |

,

%/ /- 20 '93INSTRUNENTAT10N tw- A l JC 43
CHittID8RECIIVfDST[ f

" !71( 4 "?Q.A. !

s .
i
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APPENDIX VI3

BADGER FLOW METER DATA - *
.
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Test Report No. 43006-01

(
B.J , M,.i fafa,p __

0 , = 34'o.it S)(s/)cn) CMM)(MB) Udd
.

& #: L)
6 .;/h'. (/ % pA dp-

= e. ri.urs=
is - a h & , c. A : a = /: ~ m
hz: 7pa. z.b. w./ - s2.Issor

Mst = y-=/ / va%, cme.awa. ca.;.4.pJ,4-)
isa- A ya . c ; i.oi rn. c 4)

n~:,sp a 4 c ~ ; o.91 n r crmiar =

Opd +4ed ,? p s

( G,,,, s - {#;'' (D. 71 MS/ l. o*/tt)(% L .ts&of) {sQ) (f.e t 772 ) (D. Pfizf}

ss*/

fAf , safn a 27.7237Y& a /.stO m* 33S.f.e Yf 876 Y M y
ff

es */

~

f/ghyfaa 33h 4, *(95 74 y at g E7 7tT79'&

.

.

Am * 335. 4 Y1 s'?44 .nF .5~ 2 & S*K o9tr se / 4 P ,,py
.

Cria = t r & 7. Y 4 s n. &
d, &s's /Aacp.) st,a pu(,,,y

7ff foo0. =>= ~ 2f.92174939 foco. t73se 7; ;,

7, y.? S 9 ic. zS. 41ya.f fof S9to.22307f

j & 9c. f TS 1o . 2C fot9SS/4 s51199356 Y
474. f 1730. 2'f. 39?of.394 $730.1L3SS7;

7. t 3% 4 ** # o.159 eof tsf g 97, ftsftf 3
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Test Deport No. 43006-01

DIFFERENIAL ELEtEN
PS. BoK Ob'iss PR M DATA / N TION N
O '''a' d . b i es.sess

*
' VAMR CALCULATION - 10LUt53RIC FL0f-

egeneemmeessuem
D&5E 11-TsF-1992
BAD (ER 5.0.W). 954440
CUS'! OMEN TTLE LASS
CUS'!CMER P.O.NO. 4-5440-P
USER
CONSULT 3 3 ENGR.

LO-14SS DATA l

LO-IAss STTLE PET-T SERIAL 30. 954440-B
N0tIIKAL SIEE 10 TAG
M OAT DIA (IN.) .7.695 BoDT E'!ERIAL CARBOR SEEL
BETA RATIC .849 '!5 BOAT EERIAL CARBON SHEL
TAP SIEE 1/2-
*AP LOCATION IN!IXNIAL PIPEERELL n'!ERIAL CARBON SHEL ).

1

DIFFERENTIAL PRES 5URE IS 718.95 INCIES OF TATER AT 9000 W21. I

PERl!&3GNP PRESSURE LOSS IS 2.22 N OF DIFFERE NIAL. j
PERT! AMENT PRESSURE LOSS IS 16.01 IRCEES OF WARR AT 9000 W H. ;

FL1!!D DATA |
FLUID WA'!ER OPER.SP.GR. .98258 |

OPER. PRES.(PSIA) 514.7 BASE 5F.GB. .98258
OPER.'!E!!P. (F) 150 OPER.YISC.(CP) .426 -

j

BASE '!ERIP. (F) 150 4

,,

'

FIAT DATA
H&1.FLOT (GPH) 9000 PIPE RETB)LDS NO. 7219794
NORet.FLov (arn) 6300 PIPE RETNOLDS NO. 5053e56

CDf!OtER PIPELINE t. FLANGE DATA
NDE. PIPE SIZE 10 PIPE E ERIAL !!ETAL
PIPE SGED/ CLASS 120 PIPE I.D. (IN.) 9.064

| -.
*

1 APPLICABLE DOCUtIErrS
| INSTALLATION /APPROYAL PRODUCTION
!
i

|

i
; REFERDCE FLOT IM3ER INGINEERING HAND 500E, C.F.CUSICE, 3RD D. ,1961

CERTIFIED CORRECT BT . DA'!E,

| PRnARn sY aIn

!
l

!

l

!

au. moenienev niown m em suusact uman swave an excwsws moesnry os v4oosa usten.mc.

i

I
a

.

, _ . . _. . , - _ _ _ - -
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ggg Test Rcport No. 43006-01

p.0. s0x seine

Site SAST ista STW
*TULaA OR&AMoneAfeistige

emuseesterAn emse'* DIFFDENTIAL ELEMENT
~

50FPLEtIDrTARF DATA SEET
WA'rD CAI4GLATION - TOL1Rit'!EIC FLOV

DA'!E 11-25-1992
BADGER 5.0.NO. 954440 !

CD5'!DIIER TTLE L&B5
CU5'!DZID P.O.ND. 4-5448-P
UCR
CONSULTING ENGR.

:

! LO-IASS DATA
i LO-LOSS STYLE Ptfr-F SERIAL NO. 954440-B
j N0!!INAL SI22 10 T&G '

|

WOREIIt3 EQtIATION FOR LIQUID FLOT !
4

i GAL /BR AT BASE '112tPERA'It5tE<
,,

i
.

j QG5=340.11(5)(FA)(D2)(FEE)(FGB)(FGF), (EQ 15. PG 95) '

QGE = 540000 FIR 1 = 26.8133,

: 5 = .71365 FGB = 1.01772
! FA = 1.00111 FGF = .99125
: D2 = 82.15609
4

;
._

.
.

| RETWOLDS No. EQUATION FOR LIQUID FLOT
| GAL /ER AT BASE TE5PDA'!! IRE
:

j RD=52.654(OGRA)(3)/(D)(U), (EQ 20, PG 97)
,

QGEA = 378000 D = 9.064i

GB = .98258 U = .42692g ,,

l |
< 1

| DISCEARGE COEFFICIE3rr = .68639
!

! -

i
!

|

|

!
!

i
|

|
|
)
i
!
!

|
.

j ALL PRO *RitTARY R'8 HTS IN Tat SuaJECT MATTER $ Noms ARE EXCLUBIVE PROMRTY OF SADOGR M878R.8K

k .-

!

!
:

i

1
;

.-
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Test Report No. 43006-01

Badger 6 Duz z.us srfiAL MEER

FLOV VS Duza.m. dial NWTIONS
[,"g*,f"g'*g, wry ENGLISI UNITS-

m anu,.oua umiam
snmsmessi. pas samass4mer - 5. - , , , , . . + , _. . ,,,

.

BADGE '5.0. 954440
DAR 11-25-1992
CUS'!OMER TTLE LABS
FmnT 9.059999 Z 7.695 Fur-F LO-LOSS
SERIAL N0(5) 954440-3
TAG INro.

ILUID VATER '!BROAT I.D. (IN) 7.696

OPD. TEMP (T) 150 PIPE I.D.(IN) 9.059999

OPD. PRES,(PSIA) 514.7

RE90LtTTION
i PDCDrPOF p m m

DITT.t8 TITS INCHES OT 68F WATER

FLOV DIrr FLOV DIFF FLOV DIFT FLOV DIFF

(Gku) (IN) (GPH) (IN) (GPH) (IN) (GFN) (IN)

9000. 719.0 8910. 704.7 8820, 690.5 8730. 676.5

8640. 662.6 8550, 648.9 8460. 635.3 8370. 621.9

8280. 608,6 8190. 595.4 8100. 582.4 8010. 569.5

7920. 556.8 7830. 544.2 7740. 531.8 7650. 519.5 ,

7560. 507.3 7470. 495.3 7380. 483.4 7290. 471.7 .

7200. 460,1 7110. 448.7 7020. 437.4 6930, 426.3

6840. 415.3 6750, 404.4 6660. 393.7 6570. 383.1

6480. 372.7 6390. 362.4 6300. 352.3 6210. 342.3

6120, 332.4 6030. 322.7 5940. 313.2 5850. 303.8

5760. 294.5 5670. 285.3 5580. 276.4 5490. 267.5

5400. 258.8 5310. 250.3 5220. 241.8 5130. 233.6

5040, 225.5 4950, 217.5 4860. 209.6 4770, 201.9

4680. 194.4 4590, 187.0 4500, 179.7 4410. 172.6 _

4320. 165.6 4230. 158.8 4140, 152.1 4050. 145.6

3960. 139.2 3870. 132.9 3780. 126.8 3690, 120.8

3600. 115.0 3510. 109.3 3420. 103.8 3330. 98.41

3240. 93.16 3150. 88.06 3060. 83.09 2970. 78.28

2880. 73.60 2790. 69.08 2700. 64.69 2610. 60.45

2520, 56.35 2430. 52.40 2340.. 48.59 2250. 44.92

2160. 41.40 2070. 35.02 1980. 34.78 1890. 31.69

1800. 28,75 1710, 25.94 1620. 23.28 1530. 20.77

1440. 18.39 1350. 16.17 1260. 14.08 1170. 12.14

1080. 10.34 990.0 8.692 900.0 7.182

au mornmmv me.n m t e suuret umaa s owun exewaiva enomean es saoorn weten.p.c.L

\
!
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TaSt R No. 43006-01
PRED1cno Orsouwx Czzwr vs CEsBRAfro c2sexAncE
CDETT!CIENT Amo 25 TOLERANCE (%WUTATION FOR 1D-1286* T14W TWES.

sER2E rato. c Ers. s
NO. srzE RAr:0 Co eD trv. 1.AseRA7en*

a

32041 2 .704 .799 .7793 .038 AAL.

28249 3 .143 .7635 .767 .458 UP

3M87-9 4 .717 .76900 76711 .2449 AE
38706-1 4 .639 .40239 .804M .2711 ARL
29088 6 .409 .873 .875 .229 UP

6 .773 14067 74237 .230 AE33565-1 -

35687-8 6 .573 .82532 .82433 .1193 AE
33144 8 472 .795 .7968 .226 AE
35488-4 8 .710 .77105 .77034 .0910 AE
42138-1 8 .459 .85738 .85799 .0707 ARL

42138-2 8 .459 .85738 .85753 .0170 AE
42146-3 8 .459 .85738 .85407 .3865 AE
42137-3 10 .612 .81122 .81401 .3445 AE
42145-1 10 .612 .81122 .80891 .2845 AE
42145-2 10 .612 .81122 .81260 .1707 ARL

322398 12 .850 .689 .6886 .379 AE
32282A 12 .73 .7595 7598 .039 ARL

322828 12 .73 .762 .7623 .039 AE
32282C 12 .73 .768 7672 .104 ARL

32282D 12 .73 .775 .7747 .038 ARL

32329A 12 .64 .7975 .796 .012 AE
323298 12 .64 .800 .8025 .312 AE
32329C 12 .64 .805 .8061 .136 AE

< 32329D 12 .64 .811 .8125 .184 AE
d 32378A 12 .56 .8265 .8235 .362 AE

323788 12 .56 .828 .8298 .217 AE
32378C 12 .56 .832 .8307 .156 AE
32555A 12 .35 .885 .887 .225 AE
325558 12 .35 .887 .8886 .180 ARL

32555C 12 .35 .890 .8875 .280 ARL
32555D 12 .35 .893 .893 0 ARL

*
325578 12 .47 .857 .8556 .163 AE -

*
32557C 12 .47 .8585 .8555 .349 AE
30169 14 .754 .1505 .754 .466 ARL
35687-1 16 .645 .19887 79944 .0708 ARL
37162-2 16 .584 .82047 .81838 .2543 ARL
29291 18 768 .7385 .735 .473 UP

27385 20 .622 .8035 .800 .373 ARL
29213 20 .629 .801 .799 .249 ARL
32268 20 .790 .1435 7427 .180 AE
33294 20 .79 8 .73933 .7366 .369 ARL

*s37395-1 20 .583 .81569 .81385 .2266 AE
'

33751-2 24 .424 .86600 .86559 .0471 AE
85044C 24 .614 .81004 .81330 .402 ARL
37162 1 30 742 * .75409 .75556 .1953 ARL
A0715 30 .750 74926 74890 .048 ARL
906-7603 30 .749 .75184 .75112 .0959 AE
80753 36 .662 79150 79260 .139 ARL

.

No. Or CAL 1BRATIONS e de a n 20e COETTICIENT TOLERANCE e e g.

n

[. It DEV )2 * J 8%G48 *
3 ARL - AlbEN RESEARCH LA80RATORIES, HOLDEN, MASS.

so!
UP - UNIVER$17Y OF PEWSYLVANIA

4

n .

0= { M DEV,) /n-1 = .24807
<

nel

Badger Meter,ine. Precson Products Dvision
6116 E8st 15tn Street. Tuls8. Okl8hom8 74112*

,
#

(918) 836-8411,

, , ,
. . .



l
!

MQSM &_ ;,3,, -| G _ _,,,,,_,:, ~,_
~ ' ~ ~~~ "~

% _L Q jy
- - _ _

* N OF M N .

!

t

CONNECTION (S).
:

.

PLANE OF LOW PRESSURE
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| Chapter II-V
'

!
-

!. Tolerances

.

i
-

ll V 1 Tolersace . Their Sipifies ce. Except by ment of the International Organization for Standard-
accident, no two meters,esen of the same type, are iention (ISO /TC-30) has odopted the following pro-
likely to gise exactly the same imlication when the cedure:
same quantity of fluid is floming through each. The 1. The numerical value of a solerance shall be
degree to which this appliesianos the ume for all twice the standard deviation.

,

types of meters, applying least to the displacement 2. The studard deviation is to be computed as b

t3 pes and more to the differential pressure types. For follows: Sum up the squares of the deviations with
this reason, " tolerances" are assigned to the alues respect to sAe mess pro 6s6le vol ,; divide by the ._

of the factors entering into the metering of fluids. number of observations minus one: take the square -

(The expressions, " limit of accuracy" or "per cent root of this quotient-
uncertainty," might mell be substituied for "soler. This procedure has been follamed in evalating the
ance.") Tolerances have to do mith those practically tolerances gisen in this edition of fluid.llerers. The
unasoidable differences between ntensibly dupli- moss proba6le values of the i;ischarge coefficients of
cote primart elements. The3 do aos refer to accirieni- seguare edged orifices are, to date, the valus com-
al errors of obsersation, concerning mhich nu pneral puted by equations (ll III 1) through (111116),
predictions are possible, or read from Tables 11-1112, II l!!-3 and 11111-4.

_

in any one measurement, the probbility is ser3 Similarly, for flo. nerales used with pipe-wall taps,
small that the departures from 100 per cent accuracy the most proLble values are those computed by
in the indisidual items will all affut the fin.nl result equation (11111-12) or read from Table 11 111-5. For il
in the earne direction; hence, from mathematic , the low ratio nosales with the downstream tap in the -

I

oserall tolerance will be the square root of the sum throat, the most probable values are those read from
of the squares of the tolerances on (departures on the curve of Fig. Il Ill 19. For Ventwi tubes, the !
the indisidual factors. In other words, an os eroll most proLble salues are gisen in Pm. l.5-35 and
tolerance determined in this may is the me : proLble 11 111 42.

amount of departure from the actual quantity, with The tolerance 2alue. gisen in Tables ll-V 1 and
there being as much chance tha: the depsture will be 11 \ 2 are those reenmmendjd o. appiving to uncalL 3

smaller than larger than this amount. brated primarv elements. Rhen ayramarv element is j
a

'
; it V 2 There how been a number of procedures calibraiedTthe tolerance t?be"uneTshdlThe com.
i used for evaluating or assigning solerances with the putea ironithe cahbrasi n data by the procedure de.

~

I result that the per cent uncertainty assiped to an item s'c'ribed abnse.~
" - ~ ~

|

} by one mocker has not been enseily conparable to that Il V :1 Prior to the editing of the fifth edition of I
d assigned by another to the same item. In order to pro- fisid liciers, tolerance value. gisen by this com.
E vide a uniform basis for assigning numerical salves mittee and nin by the Can \leasurement Committee

'

p] to tolerances. the committee on Fl id Flom \leaute- of the American Cas Anociation in their fleport
:-*

3 *
m

| \
l

_ - . - - _ 2

__

n________
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No. 3 wxre ecs derivsd br om evolm. inn of the stand-
ord deviation. Insteed, the erithmetic everage of the li %5 As m:y be essa from three easmples, the

departures of the test values from the cornistion overall tolernce will al.3p be greater then that of

ratsu wu computed, and this velee, withest being the item hesieg the largest tolerance. To say this en- )

deobled, was reported u she tolerance f= the parti- otlwr =ey, the final rumli of a flem-menurement com. j4

eeler liesa. It no of interest that these arisheetic ever.poteties casom be mere emnet er kaw e smaller per
;

age volws are very close te the volus of e obtained cent oncertelary thee the facter having the yenneet

le the recent cerveletion,"which is the bois fer some oncertelary. Thm, wkre one factor, nuelly il,e co.
' of the tolerances giwn here (1), efficient, has a televance ranging from : 0.4 to 4.0,

II.%4 The opplicaties of the solerances in the per cent, the use of members with four to sit signifi- ,

1

tables and the competenien of the owrell tolersace to cent digits does set imply a corresponding high de-1

which she menurement of the flom of a fluid may be pee of emnetness. The en of so many digits im-
j subject are illustre ed by tw o esemples. In doing

prown the agreement between amo or more com-

this the essent or power to which the separate factors puters and sids in the " rounding off" of the final;

i res ult.
effect the total tolerance is talen into account.

*

Igg Ileference
sere Effers [1]"A Sist6siical Approach se she Prediction ofhem (per eret)forser Souare

ToleranceTJTExemple niocharge Coefficiessa of Cemeestric Oritice Plases,"
j].|y.2 n. B. De. dell and Yo-l.in Ches; Trees. ASME, /w el

of Basic Engineersag, iol. 92, no. 3, Sept.19*0.
Orifice diameter, / : 0.08 2 0.0256
Differential pressure, A , : 0.25 's 0.0156
Eveleetion of density, p, : 0.50 'i 0.0625
Coefficient C : 1.1 t,23
Expansion facior, l', t 0.5 1 0.25
Aree factor, f, t 0.02 1 0.000*

1.564)
Overall tolerance : 1.25 .~

Tolerance for Esemple
.

Il-IV 6
Throes dinneter,4 : 0.08 2 0.0256
Differential pressure. A,. 0.10 's 0.0025 i

;

Velee of density, p : 0.10 's 0.0025 ,

l
t

Coefficient, C : 0.;0 1 0.49 l

0.5206~
Owrell solerance 0.72 ~

.

.

.

O

_
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1.0 PURPOSE

The purpose of this procedure is to present the test requirements, objectives, procedures,
and equipment to be used to test a 14 Inch Flex Wedge Gate Valve and Actuator for
Entergy Operations, Inc., Grand Gulf Nuclear Station.

The test objectives are:

Observe and record the operational performance of this valve test specimen duringe

opening and closing at various flow rates and differential pressures as specified in
this procedure.

Study the impact of pressure lockup on the test specimen.m

2.0 REFERENCES

2.1 Entergy Operations * Contract No. C-1015-28, dated October 30,1992.
.

2.2 Engergy Operations' Letter GEXO:92-00743, dated December 21,1992. r

2.3 Wyle Laboratories' Quality Assurance Program Manual, dated June 1988.

2.4 Wyle Laboratories * Technical Proposal No. 544/1671/CP, dated October 14,1992. ' -

2.5 Nuclear Regulatory Commission Regulation 10 CFR 21.

2.6 American National Standard ANSI N45.2.2.

2.7 ASME/ANS: Code for Power Piping B31.1. c

3.0 QUALITY ASSURANCE

All work performed on this test program shall be controlled in accordance with Wyle
Laboratories' Quality Assurance Program Manual dated June 30, 1988, approved by
Entergy Operations and per the customer's Purchase Order. Wyle's QA program
complies with the applicable requirements of 10 CFR 50 Appendix B ANSI N45.2 and
applicable regulatory guides.

4.0 TEST EQUIPMENT AND INSI'RUMENTATION

4.1 Calibration of Test Equipment and System Calibration

All instrumentation, measuring, and test equipment used in the performance of this test
program shall be calibrated in accordance with Wyle Laboratories' Quality Assurance
Program which complies with the requirements of Military Specification MIL-STD-
45662A. Standards used in performing calibrations are traceable to the National Institute
of Standards and Technology (NIST) by report number and date. When no national
standards exist, the standards are traceable to international standards or the basis for
calibration is otherwise documented.

All test erihment shall be calibrated on a periodic basis, with the calibration interval
displaye' decal. This decal is affixed to the equipment and indicates the last
calibration , , the next calibration due date, accuracy, and by whom calibrated.

WYLE LABORATORIES
Hunawne Facmty
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4.0 TEST EQUIPMENT AND INSTRUMENTATION

4.2 Measurements and Telerances ,

Unless specified otherwies, the tolerance on test condition measurements shall be as
follows

h Toleranes ;

|
Pressure 1 1% F.S.

'

Temperature : 2*F
Flow Rate a 5%

*

!

Current 2%

Voltage * 1%

Time : 0.25 see

Stem Torque / Thrust (Teledyne) a 1.0% [
Displacement, Spring Pack * 0.52% ;

Motor Power 3%

5.0 TEST SPECIMEN j

The test specimen is a Motor-Operated Valve (MOV) Assembly consisting of one H- f

Inch diameter, 600 pound class, carbon steel flex wedge gate valve with operator *as
follows

YAlIE
'

William Powell Valve Company
1250 psi at 575'F (Design Pressure / Temperature)
Serial No. 67770-6, Year 1981 ;,

.-
>

Purchase Order No. 9645M242.0
Item 8.02B, Job 9645
Tag SQ-14-EBA-GTF-MO-FO42B-ALPWY
Class!
Valve Cv - 9240 gpm with a correspon' ding K - 0.235 ,

i

The stroke time of the MOV is approximately 19 seconds.

Opentor:

Limitorque Rat. 43.87

Type SB Siae 3 150 ft-lb motor
Order 384616B Serial 258077
Valve 14 193-2-4100 |

2291158 772c ;

Purchase Order No. 9645-M-242.0
Item 8.02B, Job 9645
Tag SQ-14 EBA-GTF-MO-F042B-ALPWY ,

Huntoothe PaciHty
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The test specimen MOV will be supplied by Entergy Operations, Inc., Grand Gulf
Nuclear Station, with welded flanges, ANSI B16.514-inch, 600 pound class, raised face.

| The test specimen MOV upstream and downstream nosales are Pipe Schedule 30 and 80,
| respectively. The flange bolt hole pattern is with one bolt hole at top dead center of the
' valve.

-

.

6.0 REQUIREMEN'IS AND PROCEDURES
;

1 6.1 Test Sequence

The tesi specimen MOV shall be subjected to the following test sequence:

1) Receive and uncrate MOV.
2) Perform inspection for damage.
3) Install actuator on valve. .r--

'

4) Install motor on actuator.
5) Assemble and connect protective control circuit. i;

6) Install instrumentation on valve and actuator. I
i 7) Set up diagnostic equipment.
| 8) Adjust torque and limit switch settings such that measured thrust in- b6th

|
*

directions matches that measured in service.
9) Perform pre-test LLRT, static break-in testing and post-static break-in testing

; LLRT.
i 10) Set up MOV and diagnostic equipment for pressure lock testing. |

11) Perform pressure lock testing. I

| 12) Perform flow loop testing in the vertical orientation,
j 13) Rotate MOV to the stem horizontal orientation.
: 14) Repeat flow loop testing of Step 12 for horisontal orientation. -

15) Remove diagnostic equipment from MOV.
; 16) Remove valve, actuator and motor from the test stand and ship' components back
j to Grand Gulf Nuclear Station. '

! 17) Prepare written report.
. .

6.2 Pre-Test Preparationj

6.2.1 Receipt Inspection /Disassannbiv

| Wyle will receive and uncrate the test specimen MOV valve, actuator, and motor at
i Wyle's Steam Valve Test Facility. Shipment will be initially surveyed prior to any other ,

| inspection for radioactive contamination by WyWs radiation safety officer or his i

i representative. |

| Wyle QA will perform a receiving inspection in accordance with Wyle's normal receiving )
j procedures, . checking all parts for damage, tagging parts, and signing documentation.

Any and all damage will be immediately reported to Entergy Operations, Inc.;

3 The Wyle p-oject engineer will record all nameplate and other data into the Project Test
i Logbook. This data will be compared to that stated in Entergy Operations, Inc. Contract
j Order and Staiement of Work.
i

i

w asi.amonatomas>

i. Hunmun Facmiy
1
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.

6.0 REQUmEMENTS AND PROCEDUREg (r a at
_

6.2 Pre-Test 7.g-J=s (Castissed)

6.2.1 Ranmipt Inspection /Diassammbly (Contissed)

The test specimen shall be disassembled in accordance with the William Powell Company
Valve Manual, supplied by Entergy Operations. The valve stem shall be removed and
shipped to Teledyne for the Smart Saem installation. During reassembly, the stem
threads shall be lubricated with Mobilux EPl. All subesquent relubrication shall be pre-
approved by the Entergy Operations' Program Manager and shall be documented in the
Log Book.

6.2.2 Valve Installation and Orientation

The test specimen MOV shall be installed and oriented in Wyle's Hot Water Blowdown
System Flow Loop as follows:

e The valve stem will be vertical. !
The Schedule 30 nozzle will be facing upstream.e

The test section piping will be horizontal.e
;

Installation and torque-up of bolts shall be performed using Wyle's standard proceIlures.
Fourteen-inch flexitallic type gaskets and ASTM A193 B7 bolting shall be used.

The valve inlet Schedule 30 nozzle shall be protected from over pressurization. Since
there is a direct line of communication from the system 3000-gallon reservoir and the
valve inlet, the reservoir 6-inch rupture disc will be utilized to provide protection. A
Fike rupture disc rated at 766 psig. 200*F. shall be installed prior to flow loop
dl(ierential pressure testing of Section 6.3.5 of this procedure being performed. The c.
rating is based on the maximum allowable working or design pressure of 14-inch.
Schedule 30. pipe flange joint per ASME/ ANSI B31.1. Code for Power Piping. See
Appendix ! for calculations.

Wyle will perform a pre-test hydrostatic test of the flanges welded by Entergy
Operations. Inc. to the test specimen MOV. The basis for hydrostatic testing is
ANSI /ASME B31.1 Code for Power Piping. Section 137.3.4.

137.3.4 Required Hydrostatic Test Pressure
Piping systems shall be subjected to a hydrostatic test pressure so that
every point in the system is not less than 1.5 times the design pressure, but

,

shall not exceed the maximum allowable test pressure of any non-isolated
component, such as vessels, pumps, or valves, in the system.

137.3.5 Hydrostatic Test Pressure Holding Time
The hydrostatic test pressure shall be continuously maintained for a
minimum time of 10 minutes and for such additional time u may be
necessary to conduct the examinations for leakage.

WYLE I.ASORATOfMES
wune,me Feemer

_, _, ~. _ _ _ _ . - - - -_
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6.0 REQUIREMENTS AND PROCEDURES Wh*IM
'

6.2 Pro-Test Preparation (Continued)

6.2.2 Valve lastallation and Orientation (Cestiewed)

CThe hydrostatic test pressure (HTP) shall be:

HTP - 1.5 x 766 psig - 1149 psi

which is less than the 1250 psi rating of the William Powell gate valve.

6.2.3 Actuator lastallation and Wiring

The actuator shall be mounted on the valve using Limitorque mounting procedures
regarding installation and torque-up of mounting bolts. Bolting is 8 each 7/8"-9 high
strength socket head cap screws.

The MOV electric motor shall be mounted on the actuator using Limitorque mounting
procedures. Bolting is 4 each 5/8"-11 high strength cap screws with lock washers.

Power supply and control circuit wiring shall be installed and wired as shown in Figu,'re
1. Limitorque procedures, and Wyle standard procedures. Thermal overload settings will
be as provided by Entergy Operations.

6.2.4 Instrumentation lastallation

The required measurements and instruments are listed in Table 1.

Spn'ng pack displacement shall be measund using a Waters Longfellow linear
-

3

displacement transducer (LDT). The LDT shall be mounted on a bracket attached to the
f

spring pack cartridge cap. A hole will be drilled through the cap to connect the LDT
rod to the spring pack lock nut. .

Stem thrust and actuator output torque shall be measured using a Teledyne " Smart Stem
Sensor" transducer assembly. This is essentially strain gages mounted to the valve stem.
Teledyne will calibrate the Smart Stem Sensor and furnish a calibration certificate.

Motor power will be measured using an Ohio Semitronics Transformer Module. Current
and voltage of this 3 phase. 480 volt AC motor will be measured using a Fluke ammeter
and an Ohio Semitronics voltmeter.

The operator control circuitry and switch position shall ne monitored by using clamp-on
ammeter probes on the open and close torque switches, open limit, open and close by
pass switches.

WYLE LABOIRATOINES
Hurveertite Facanty
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TABLE I '

INSTRUMENTATION *

'
.

Desians ion Measurement Range lastrument AK..Kia

SPD Spring Pack Displacement 0-1 inch Waters SLF-W-75-D-1 0.1% FS *

THRI Stem Thrust 100 K lb Teledyne Smart Stem 0.5%
TRQI Actuator Output Torque 2450 ft-Ib Teledyne Smart Stem 0.5%

St Switch Open Limit 150 amps Fluke Y8101 2.5% F + 0.15e
S2 Switch Open Torque 150 amps Fluke Y8101 2.5% F + 0.15e
S3 Switch Close Torque 150 amps Fluke Y8101 2.5% F + 0.15e g gS4 Switch Close Bypass 154 amps Fluke Y8101 2.5% F + 0.15e g g
SS Switch Open Bypass ISG emps Fluke Y8101 2.5% F + 0.15eg ,

E MP Motor Power 80.000 watts Ohio Semitronics PCIIO63 0.5% FS Jj
& MCI Motor Current 600 amps Fluke VT801-600 2% 13

$2gZMVI Motor Voltage 600 VAC Ohio Semitronics 0.5% F50

2*TC2 Valve inlet Temperature 1000*F Medtherm. Type K i 2*F P 3

h e,PS3 Valve Bonnet Pressure 1000 psi CEC 5500 t 0.25% FRO
DP2 Valve Differential Pressure 1000 paid T-Hydronics TH-D t 0.25% FRO E o

IDPI Flowmetjr Differential Pressure 100 psid T-Hydronics TH-D i 0.25% FRO
FL1 Flowrate 9000 gpm Bedger. Lo-Loss t 0.75%

SGI Valve Body Displacement 30.000 p-in./ inch Micro-Measurements t0.5%
Model CEA-06-125

SG2 Valve Body Displacement ~30,000 p-in./ inch Micro-Measurements t 0.5%
Model CEA-06-125

N
NOTE: 1) Flowrate shall be calculated using data and Badger Flowmeter equation- E

B'

g..

.

8
e

. _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ .
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6.0 REQUIREMENTS AND PROCEDURES (Contiamed)

6.2 ' Pre-Test Properation (Contieved)

6.2.4 Instrumentaties Installatlas (Contissed),

1

: Pressure and Jifforential pressure measursment shall be by using CEC Model 5500 or
| Telodyne Taber Models 2217, 2104, or 206 pressure transducers.. These are strain

,

gage type pressure sensors of : 0.25% accuracy full scale (F.S.). These instruments
are conditioned by full bridge signal conditioning amplifiers.

|

j The MOV test medium (water, 150-200*F) temperature shall be measured using a "K- '

: type" thermocouple probe located upstream in close proximity to the test specimen
; inlet.

Valve body displacement shall be measured using Wyle Installed strain sages at the I

locations shown in Figure 2. The strain gages shall be Micro-Measurements' (Model !
CEA-06-125) rosette biaxial foil strain sages, installed with M-Bond AE-10/15 |
adhesive using Wyle Procedure 85-12.!

| clow rate shall be measured using a ' 10-inch diameter Venturi flowmeter
; manufactu ed by Badger Corporation. Signal output is provided by a differential l
i pressure tiansducer mounted on the flowmeter used with Badger published equations
i to calculate the flow rate,

j Figure 3 presents a schematic drawing of the test article instrumentation,

j 6.2.5 Data Acquisition Svetam

! The Data Acquisition System (DAS) will consist of a MEGADAC 5033A System -

driven by an IBM 486 host computer. This system will acquire test and diagnostic
data and provide preliminary display and printout of selected data channels using a
Hewlett-Packard I.aser Jet Printer. The DAS will generate a tape cartridge data file
for detailed data reduction and analysis. j

'

6.2.6 Actuator Switch Sattings and Adjustment

Prior to any testing or stroking of the valve. actuator switches shall be set as followc

Torque switch and limit switch settings provided by Entergy Operations Inc. are as
follows

n The open limit switch shall be set at 90% of open to prevent backseating the valve.

e The open torque bypass switch shall be set to bypass the open torque switch during
the first 20% of travel in the opening direction.

e The close torque bypass switch shall be set to bypass the clese torque switch during
95% of travel in the closing direction. The close torque switch shall be operational
during the final 5% of opening.

.

e The open torque switch shall be set so as to limit opening thrust at the torque
switch trip between 37,565 and 67.185 pounds.

wvt.sLAaORATORIES
Muntovute Faculty
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6.0 REQUIREMENTS AND PROCEDURES (Costissed)

6.2 Pre-Test Preparation (Contioned)

6.2.6 Act =w Switch Settla== and Ad* m (Contissed)

e The close torque switch shall be set so as to limit closing thrust at torque switch
trip (TST) between 80,000 and 90,000 pounds. The current TST setting at Grand C
Gulf Nuclear Station, Unit 1 is approximately 86,000 pounds. Since thrust
continues to increase following TST due to inertia, the torque switch shall be
adjusteG to assure that total thrust does not exceed 97,850 pounds.

Torque switch settings shall be verified using Wyle diagnostic test equipment.

6.3 Tests

6.3.1 Pre-Test LLRT
.

An LLRT Leakage Rate Test shall quantify test specimen seat leakage pr:or to any
testing and serve as a baseline for subsequent LLRTs. Test medium shall be water at
ambient temperature. Test pressure shall be 1080 psig rhich will be applied to the
downstream side of the test valve while mositoring the upstream aide of the valve 41
atmospheric pressure for leakage.

The valve test specimen may be installed in either the flow loop test section or
pressure lock test stand, as this LLRT test procedure will be repeated fo!!owing the cStatic Break-In Test, Pressure Lock Test, and the vertical and horizontal orientation

! Flow Loop Differential Pressure Tests.
-

With the valve test specimen open, it shall be filled with water such that all air
pockets are vented. The valve test specimen shall be closed using normal motive
power. The valve test specimen wi!! be premurized on the discharge nozzle side to
1080 psig and maintained for five minutes, allowing the valve to stabilize.

The leakage will then be measured over a. five-minute period using a calibrated
stopwatch and collecting the displaced liquid in a suitable container while maintaining
1080 psig downstream as determined by a Heise test gsge. Valve packing will also be
monitored for leakage.

The valve test specimen acceptable leakage is less than 3785 ml/ min. If the leakage
exceeds this limit, Entergy Operations will be notified immediately for corrective
action.

WYl.E LABORATORIES
Muntenue Fac6Hty
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6.0 REQUIREMEN'IS AND PROCEDURES (''==*8===4 -. e .

6.3 Tests (Coe' tinued)

6.3.2 Static Break-in Tag

Following the pre-test LLRT, a Static Break-in Test will be performed. With the test
specimen installed la the flow loop test section and with the test section filled with
water at ambient temperature, the valve will be stroked 50 strokes open and 50
strokes closed using normal motive power. These strokes shall be performed without
flow or pressure in the test section. Initially, and every fifth open and closed stroke
thereafter, data will be acquired and traces generated. To prevent motor ;

overheating, a three-minute motor cool-down period will be required after each
open/close cycle.

A post-static break-in LLRT shall be performed as specified in Section 6.3.1. c

6.3.3 Pressure Lock Test

During pre-test LLRT, an evaluation of the test specimen MOV seat leakage shall be
made to determine if this leakage exceeds the test facility capability (1.5 spm 01080
psig) of maintaining required bon' net pressure during pressure lock testing. Prior to
test setup, Entergy Operations will be notified of the LLRT leakage and facilijy |

capability.

The test specimen MOV shall be configured for pressure lock testing. The test
medium during pressure lock testing shall be water at ambient temperature. Care
shall be taken to assure the test specimen MOV bonnet cavity and inlet and outlet
nozzles are solid with water during these tests. 1

The open torque switch shall not be bypassed during pressure lock testing and shall -

be set not to exceed 78,000 pounds.

Instrumentation, including diagnostic test equipment, shall be the same as that used
during flow loop differential pressure testing exclusive of facility instrumentation
(flow rate, etc.). If it is necessary to remov,e the actuator to move the test specimen
MOV, it will be necessary to re-establish control switch settings (open and close
limits, bypass switches, etc).

With the DAS operational so that traces are generated for all strokes, the following
Pressure Lock Tests shall be performed:

Tast No. Description

1) a) With the bonnet and nossles unpressurized, stroke test specimen MOV
closed.

b) With the bonnet and nozzles unpressurised, stroke test specimen MOV
open.

c) With the bonnet and nozzles unpressurized, stroke test specimen closed.

2) With the valve in the closed position, pressurize the outlet nozzle to 1080
psig. Monitor pressures in the bonnet and inlet nozzle for 10 minutes or
until stabilization. Depressurize prior to next step.

wvLE LAsonAfontes
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'

6.3 Tests (Continued)

{
6.3.3 Pressum Lack Test (Continued)

: Test No. Description
4

; 3) a) Connect hydrostatic pump to bonnet leak-ol'f line and pressuriae bonnet,

t to 1080 psig. With inlet and outlet nossles at 0 psig, stroke valve open.
. There will be an immediate drop off of bonnet pressure upon unseating.

{ b) Stroke test specimen MOV closed.

i 4) a) Pressurias the bonnet to 1080 psig. Pressurise the upstream Schedule 30
nozzle to 320 psig. Pressuriae the downstream Schedule 80 nozzle to 452.

3 psig. Stroke the test specimen MOV to the open position.

| 0) Depressurire test specimen MOV to zero psig. Stroke test specimen
j MOV closed.
|

| 5) a) IVessuriae the bonnet to 452 peig. Pressuriae the Schedule 30 nozzle to
j 320 psig. Pressurize the Schedule 80 nozzle to 452 psig. Stroke test

specimen MOV open.
' -

b) Depressurize test specimen MOV and stroke closed.

6.3.4 Post-Test LLRT c

Perform a Post Pressure Lock Test LLRT as described in Section 6.3.1. |
1

6.3.5 Fl'ow Loop Differential Pressure Test - Vertical Orientation |
'

The test specimen MOV shall be installed in the hot water blowdown flow loop with
the valve stem vertical and the test section horizontal. Gaskets and botting will be in
,accordance with Wyle standard procedures. Figure 4 presents a schematic drawing of ,

the hot water blowdown flow loop. !
.

The test section and 3000 gallon reservoir will be filled with water. The test
specimen will be fully open. With the test section and reservoir ullage pressurized to
approximately 500 psig, the facility 10-inch blowdown valve shall be opened until
9,000 gpm is achieved to determine facility blowdown valve's required open position.
The test specimen will remain fully open during this trial run and not be stroked.
With the test specimen valve closed, the test section and a reservoir will be filled with
demineralised water which will be heated to 150-200*F by recirculation through the
system 225 kW heater. Ullage pressure will be brought to 500 psig.

Close and open strokes will initiate and terminate at the 50% minimum /70%
maximum open/close position respectively, since the total valve stroke time of 19
seconds would exhaust the 3000 gallon reservoir before stroke completion.

WYLE LABORATORSES
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6.0 REQUIREMENTS AND PROCEDURES (Contissed)
|

6.3 Tests (Continued)

63.5 Nw1 - - Dif f-- ^8-8 T- ; Tant - V '- ' C.' - ^* = (Contissed)-

-

r

With the test section at 500 psi and 150-200*F and the DAS operational, the test will
be initiated by placing the 10-inch blowdown valve in its pre-determined open

Next the valveposition (2 seconds) to achieve the required flow rate of 9.000 gpm.
As the valve strokes |test specimen will be stroked open using normal motive power.

open, flow rate will increase to 9.000 gym. Test termination will take place when the ,

test specimen MOV reaches 70% of open. at which time the 10-inch blowdown valve
will be commanded closed.

'

While test data is being reviewed. the reservoir shall be refilled and reheated prior to
the next stroke. Stroke 2 (close) will be initiated by placing the 10 inch blowdown
valve in its open position to achieve 9000 gpm, at which point the test MOV is i

commanded closed. Test termination occurs when the test MOV is fully closed. The ;

test sequence of closing and opening strokes and test conditions is presented in Table
tII of this procedure. t

6.3.6 Post-Test LLRT/ Inspection ._

After Stroke No. 28 and prior to continuing, a post-test LLRT shall be performed.
|This test shall be a repeat of the pre-test LLRT of Section 6.3.'l of this procedure.

Test results shall be reported to Entergy Operations.
'

Entergy Operations personnel shall inspect and photograph the downstream disk and '

seat. through the valve nozzle. prior to re-orientation.
'

6.3.7 iast * - - --- Re-C * ^=!a= (Veret=1 to Mari-*=0*

Upon determination that the valve leakage rate is acceptable, the test specimen MOV :
*

shall be reoriented in the flow loop test section such that the valve. stem is horizontal.

*

6.3.8 Nw Iman Diff-. 2:=1 7. - se Tant (He.*----tal C * ==*an)
c ;The test requirements and procedures of Section 6.3.5 shall be repeated with the valve

stem in the horizontal orientation, j

l

6.3.9 Post-Test LLRT/Imapaction
-

A post-test LLRT shall be performed using the procedure of Section 6.3.1. Also.

'Entergy Operations personnel shall inspect and photograph the downstream disk and
seats.

6.3.10 Post-Test Activities

Remove test equipment from the test specimen. Remove the test specimen MOV
from the flow loop. The test specimen valve shall be disassembled and the stem
shipped to Teledyne for a post-test calibration of the Smart Stem. The valve body ;

and actuator shall be shipped to Entergy Operations. Grand Gulf Nuclear Station.
-

without reassembly.

i
1
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TABLEE

FLOW LOOP DIFFERENTIAL PRESSURE TEST SEQUENCE

Sggig Direction g Flow Rate (nom)
i

1 Open 500 9000 [
'

2 Close 500 9000

3 Open 100 4000 !

4 Close 100 4000

5 Open 200 5500

6 Close 200 5500

7 Open 300 7000

8 Close 300 7000
' *

9 Open 400 8000

10 Close 400 8000

11 Open 500 9000

12 Close 500 9000 '

13 Open 500 9000

14 Close 500 9000

15 Open 500 9000 --

-

16 Close 500 9000

17 Open 500 9000 !

18 Close 500 9000

19 Open 500 9000

20 Close 500 9000

21 Open 400 8000

22 Close 400 8000 '

2J' Open 300 7000

24 Close 300 7000

25 Open 200 5500 f

26 Close 200 5500

27~ Open 100 4000

28 Close 10.0 4000

t

|

|

'

, ,

t

L

!

I
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,

6.0 REQUIREMENTS AND PRObtDUR55 (Contiased)

6.4 Data Analysis

6.4.1 Data Channels

The following parameters shall be recorded during test specimen MOV stroking
during break-in static strokes, flow loop differential pressure testing, and pressure
lock testing:

1) Spring Pack Displacement

2) Stem Thrust

3) Actuator Output Torque

4) Motor Power (3-Phase)

5) Motor Current

6) Switches (open and close torque, open and close bypass, open limit)

Plots of the above parameters versus time will be generated for each valve stroke and
included in the final report. ,_

.

6.4.2 Data Analysis

The above plots will be analyzed and the following shall be calculated or determined:

Open Close
S1roke Su.9h.-

-

1) Stem Thrust a) Running X X
b) Maximum AP X X
c) Ucseating X
d) Hammer Blow X
e) Minimum Available X
f) Torque Switch Trip (TST) X
g) Total X
h) Inertia X

2) Torque a) Running X X
b) Unsesting X
c) Minimum Available X
d) Torque Switch Trip (TST) X
e) Total X

3) Stroke Time X X

4) Current a) Runnin8 X X
b) Unsentin8 X

5) Power, Running X X

WYLs 1.AsonATonies
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| 6.0 REQUIREMRN'IS AND PROCED RES (Contiemed) I

! -

6.4 Data Analysis (Contiewed)

6.4.2 Data Analvmis (Continued) |
'

|
! Open Close '

'

Ett9At hLr.nh.t

6) Contactor Drop-out Time X X

7) Stem Factor * X X,

i
i 8) Disc Factor * X X
4

i 9) Spring Pack Displacement a) Unseating X
* b) Hammer Blow X
| c) At TST X
i d) Total X
! e) Inertia X
i
| 10) Rate-of-Loading Effect* -X *
I

~

*For flow loop differential pressure strokes only.' '

>

j 7.0 DOCUMENTATION

7.1 Test I.ag Book
_

; .

|
.-

j A Test Log Book shall be maintained and shall include a daily description of
activities and testing performed and any pertinent information regarding the status of3

the test specimen. The log shall be a complete chronological log including details of
all test setups and calibration, specimen handling and setup, installation, and test data

j summaries. Each stroke shall be recorded in the log.
!

7.2 Test Data

j All recordings shall be reviewed for accuracy and quality after each test. The test
j data shall be clearly identified with the valve serial number, Wyle job number, test
- date, customer, stroke number and orientation - remarks, and any pertinent C

information required for analysis or retrieval.
3

i
7.3 Final Report

1 A final test report will be prepared and submitted to Entergy for approval. The
report will include:;

i
a) A copy of traces for wch parameter monitored on every test stroke where traces4

i- are required. Each trace shall be clearly labeled with the stroke number and

] description.
.
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7.0 DOCUMENTATION (Castissed)' " ' ''''Y' ~~' T * ' ~~ ' wr" -

7J Final Report (Costinued) j

1

b) A description of test anomalies and resolution.
.

ic) Certification records for test equipment.

d) A copy of the test log book documenting the chronology, time, and description for- ,

each stroke.

e) A schematic diagram of the flow test loop and pressure lock test setup showi'ng all
tinstrumentation points.

f) An isometric drawing of the flow test loop.
'

g) Photographs of the flow test loop and Pressure Lock Test, with close-ups of
instrumentation and any damage noted at any point while the valve is at the test
lab.

8.0 PERSONNEL CERTIFICATION !
*-

,

Wyle certifies that all personnel assigned to the steam valve test facility are qualified
for the tasks assigned. Certification is achieved through personnel education levels, !

vocational training, and practical experience as outlined in ANSI-N45.2.6 and NRC ;

Regulatory Guide 1.58.

9.0 Sh0 RAGE AND HANDLING
'

,

During any prolonged non-testing period, the test specimen shall be stored in a ;

controlled storage area. The storage shall be maintained in accordance with good
laboratory practices, i.e., being properly protected from grease, oil, solvents, and any
surface dirt that could influence the results.of the test program. The storage area
shall be in compliance with ANSI-N45.2.2. Level C. While the test specimen is )

installed in the test system, it shall be adequately protected from inclement weather. j

|

|
'

10.0 DISPOSITION
i

At the conclusion of the test program:

a) Remove diagnostic equipment from the MOV.

b) Remove valve, actuator, and motor from the test stand.

c) Items shall be cleaned to remove dirt, oil, manufacturing . residue or other
contamination. After cleaning, surfaces shall be free of the cleaning material,
including lint, solvent, residue, etc. After cleaning, the item shall be protected
from contamination until preservation and packaging are complete.

!
WYLE LABORATORIES
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.

10.0 DISPOSITION (Continued)

d) Protect exposed machined surfaces from damage during shipping and handling.
Sturdy bones or strapping capable of withstanding impacts without damage to the
item shall be used.

e) All openings shall be closed, vapor tight, and protected against damage, corrosion,
and entrance of foreign matter. All exposed machined surfaces shall be protected.

f) Package the components to ANSI N45.2.2, shipping level C criteria. Ship to
GGNS for final post-test inspection of valve internals.

,
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REVEBON C . 1

. 1

TYPICAL |
,

WIRINGDIAGRAMS !
The folloeng drowings ore typicol Lm- o wedge type gone elve or globe volve switches are wired in series wim me

1

forQue winng degroms showing built m where the closang direcnon a Imted by geored Imt switches to proiect ogomst j
motor controts for o 3 phone power sup. the torque switch.ond the opening direC* meChoruCol overioods onywhere be-pty for me electric motor. in Ine first drow. tion is bmited by the geored Imt switch. tween full open ond closed pounons ofing the orrongement is o typicol one for

The second drW 6 one which could 'h' VOIV'-
be used in controlkng the operung ond Doth orrongements are shown wirn a
closing of burterfly volves. boll volves. three button (open, stop close) pushbur.
plug volves or sluice gotes. where the ton setup. ond two hghts to indicote full
closng ond openmg direcnons are bmned openor dose posnons of the volve when
by the geared hmit switch.The torque the elve ts of some erremedote posnon*

of trowl. born bghts will be on.

4
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Locate one strain gauge
axial to flow and one
gauge perpendicular to

-

flow on bottom of valve
:;9dy.

.

FIGURE 2. BODY DISPLACEMENT STRAIN GAGE LOCATION
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FIGURE 3. TEST SPECIMEN, MOV INSTRUMENTATION
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1

i

CALCULATION OF 14-INCH, SCHEDULE 30 PIPE DESIGN PRESURE
]
-;

Calculate the pressure / temperature rating of the 14-inch, Schedule 30, carbon steel;

i pipe with the circumferential butt joint.
-

.

From the ANSI /ASME Code for Pressure Piping B31.1, design pressure sha!! not
i exceed:
1

P. 2SE(tm- A) (4) Para.104.1.2*

|Do - 2Y (tm-A) ,
';

1

! S = 17,500 psi, T < 650*F, ASTM A105 Table A
<

! E = 0.8 joint efficiency
;

tm = 0.375 inch wall thickness
:
'

A = corrosion allowance'

f Do= 14.0 inches
*~

.*

Y = 0.4 Ferritic Steel from Table 104.1.2(A)
I

1

!
i P = (2)(0.8)(17.500 naiiffo.375) - 01
: 14.0 - (2) (0.4) [(0.375) - 0]'

i -
1

! .-

1,
P = 766 psig. T < 650*F <

1

| |
!.

|s;

|

i |

|.

)
i

i

A-

5
4

i

e

$ !

!
|

i
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6.3.6 Protective Coating 9 !
6.3.7 Wiring 9 i
6.3.8 Wiring For Full-Bridge Arrangements 11 i

APPENDIX A Surface Preparation for Strain Gage Bonding 15

APPENDE B InstaDation Procedure for PoR Strain Gage
With M-Band AB-10/15 Adhesive 23

APPENDM C Lead Wire Attnetunents Per Strain Gages 29
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J-

! Paga No. 3 Pass No.117
; Test Report No. 43008-01
j Procedure No. 85-12

,

i - -.

Le PURPOSE - . ~ _ _ .___...,._,__,._,,;... _ . .

f The purpose of this procedure,is to provide the detaDed requirements for a
i consistent and qualified method for installation of Foil Strain Gages and
j associated wiring, protective coating, and electrical checkout.

<

LO SCOPE;

:
j This procedure defines the requirements for qualifying and performing the

installation of Foil Strain Gages for on reactor external components and for '

i generaluse applications.
4

*

{ A detaDed sequence ~ covers quarter-bridge and rosette blaxial or triarial and

j fun-bridge Fou Strain Gages Micro-Measurements, Series EA and CEA Constant

Foil Alloy in self-temperature-compensated form, open-face, polymide backing, .

1

| installed with M-Bond AE-10/15 adhesive, and properly wired for data
i acquisition.

,,

I
~

t
; 3.0 APPIJCABLE DOCUMEN'I5, CODES AND STANDARDS

,
'

1

| The fonowing documents form a part of this procedure to the extent specified

! herein:!
<

~

| li General and Detailed Installation Procedures per Appendices A, B, and C.
.

|
2. Fou Strain Gage - Micro-Measurements Brochure.

j 3. Adhesive and Protective Coating - Micro-Measurements Brochure.

j 4. Gage Installation Tester Manual- Vishay 1300.
*

1

i
i 4.0 DESCRIPHON
| I
* The Strain Gages' w111 be installed using M-Bond AE-10/15 adhesive to ensure

,

long life at elevated temperatures, high elongation, minimum zero shift, and

| hysteresis. Instrumentation procedure is presented in Appendix B. Foil Strain
:

; Gages and associated instrumentation wiring will be installed as shown in
Appendix C, and wired in the quarter-bridge configuration, utilizing the three (3)

j wire system, or full-bridge configuration, utilizing the six (6) wire system with
j remote calibration. At the and of the wire, an electrical connection wul be

) provided to mate the conditioning equipment receptsele.
i
;

E
: - . ,

i

k
-

- . - _. -- .-
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Test Report No. 43008-01

Pago N:. 4
Procedure No. 85-12

-
.

,

4.0 DEBCRIPIlON (Continned)

The instrumentation wire attachment method used is a compromise between size

and spsee avaumbuity of sufficient strength to survive high static and dynamie

loads. The protective coating is selected and will be applied on top of the Strain

Gage and wiring to insure protection, but not in excessive thickness to crack and

damage the rage and wires.
'

An electrical check of the completely instaued Strain Gage and wire is made to j

ensure there is proper electrical characteristics, no excessive deformation and |
sufficient insulation resistance. All those parts and functions are to be !

considered and performed with the highest possible degree of reliabnity.

5.0 SPECIAL CONSIDERATIONS ;

5.1 Operations shall be performed in the order presented unless otherwise specified )
~

by the responsible Wyle Project Engineer or Customer Representative. |

1

5J All operations performed per this procedure shall be in accordance with the
|

scope of applicable Wyle Safety and Quality Assurance Manuals and the ;

Customer's Safety and Quality Program, if specifically required. . j,

5J In the event of malfunction or faDure, the Policies and Procedures sequence of
operations associated with discrepant items shall cease until documentation and

corrective action have been completed. -

5.4 All operations and inspections shall be performed concurrently.

5.5 Changes to this procedure shall be accomplished by issuance of appropriate

revisions in accordance with Wyle Laboratories' Quality Assurance Policies and

Procedures Manual

5.8 Operators shall read this procedure in its entirety before beginning any
operations.

wvLa LAmonaTontas
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_ . . _ _ _ _ _ _ . _ _ . , ,., g_ g g , c., gg_ ;,_g,;u...__..____.__.._.______._.

Wm. Powell 14' 000 O. Serial Number 67770 4
|

| Test Date /- t'- 98 Test Time //.* W .* $~f
i Test Description too prin' yooo Gpm C-90 Stroke # 3(v),

! Deta Flie -

( Y J s O B 2. Deta Set f
_

-

I

! OPEN STROKE |,

1 i

Running Current 16. 3 amps RMS Unseating Current 2 7. 9' amps RMS

Ij Running Power 732 y. 7 watts Stroke Time / f. 5 sec.

: Contactor Drop-outTime 4. o/3 see
i Disk Factor (Standard) . J 9J g Disk Factor (NMAC) . 5 597 i

at Max dP at Max dP,

| sprine i
1 Pack Velve
'
, Displace- Upstream Differential )
{ Time Thrust Torque ment Pressure Pressure Stem !
'

(sec) (Ibs) (ft Ibs) (in) (psig) (peid) Factor
1. Running 19.6,4 9 3 2.gs.3 . Sa #4 , ppg g j4,7, r.==== ====

|2. Max. dP 3 93/ gyy7 6 -/3/ 96 f f g . C. ;;3.o , gm====

3. Unseating 3.I57 Vf. +'t s; 9 -6 96.s * - s.*949 ==== ==== ====

4. Just After Unsesting 1.3 57 .f'ft/, 6 - 3 f. 5 Y o.eaar f Z . 5 E. 92 47 ====

5. Hammer Blow /. 9Jg . $s, ys/. / s.s/f/==== ==== ==== ====

-

CLOSE STROKE

Running Current amps RMS Stroke Time see
Running Power watts Rate of Loading i

Contactor Drop-out Time sec i

Disk Factor (Standard) Disk Factor (NMAC)
at Max dP

'
:

'

at Max dP
spring
Peck Valve - 1

Displace- Upstroom Differential
Time Thrust Torque , m ent Pressure Pressure Stem
(sec) (Ibs) (ft-lbe) (in) (psig) (psid) Factor

1. Running ==== ====

2. Max. dP ====

3. Minimum Avalable ==== ==== ==== ==== ====

4. Just Prior to Wedging ==== ==== ====

5. Wedging ====

6. Torque Switch Trip ==== ====

7. Total ==== ==== ====

8. Inertia ==== ==== ==== ==== ====

Note: All values annotated above are actual values, with no correcten for static conditions.
Remarks

'

Analyzed by;

verined by: 1,/ts /.93
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_ _ _ _ . . _ . . . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ y_ ._ ., _ ;. .;,_ .. _ _ _ _ _ _ _ _ _ _ _ _ _ __

, ,

| Wm. Powell 14' 600 lb. Serial Number 67770-6
|

*

Test Date /2- 3/- 9 Z Test Time /5eoz. Se
Test Description So o pria' foco 6*/pr D-> C Stroke # z (v)'

,

j Data File - c yJao r/ Data Set 7
i

! OPEN STROKE
,

i Running Current amps RMS Unseating Current amps RMS
Running Power watts Stroke Time see

i
Contactor Dropout Time sec

! Disk Factor (Standard) Disk Factor (NMAC)
! at Max dP at Max dP
1 spring
j Pack Valve

Dispisoe- Upstream Differential
Time Thrust ,Torttue ment Pressure Pressure Stem

+

(sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor
1. Running ==== ====

2. Max. dP ====

3. Unseating ==== ==== ====

4. Just After Unseating ====

5. Hammer Blow ==== ==== ==== ====

-
.

CLOSE STROKE

Running Current / f. Y amps RMS StrokeTime /4. 6 see
Running Power /a,p/r. / watts Rate of Loading 4/,
Contactor Drop.out Time o.say sec

g+ Disk Factor (Standard) 3539 ff Disk Factor (NMAC) 4</ 79
at Max dP " at Max dP

Spring 8
Pack . Valve

Displac> Upstream Differential
Time Thrust Toeique , m ent Pressure Pressure Stem
(sec) (Ibs) (ft-lbs) (in) (aab)# (psid) Factor

1. Running 7. 924 - / 794. 3 F/. f'/ W p. t==== u /g====

2. Max. dP /6.Vf# - 7 % 4 75. 5 f'4 7 9'/ 4/J. f st7. .f ita 7====
;3. Minimum Avalable 80,770.7 /f/7. Jf==== ==== ==== ==== ====
|

4. Just Prior to Wedging /73/6 -3g,/4.f 428.58 s.adra
|

==== ==== ====

5. Wedging /1. 4'fL .yo,725 f 477.39 a. 07t g g//. o dio. 8 ====

6. Torque Swtch Trip /7. ffy .t2,54 2 e /72#.8s o.tst? ==== ==== . /a t/

7. Total /g. //f' .st, 7st .a /W r.te a.25f3 {
==== ==== ====

8. Inertia I(,125. s==== ==== ==== ==== ====

Note: All values annotated above are actual values, with no correction for static conditions.
Remarks

4 kre roern cascuure% sesons
Ps3. Psi satvaoa6 huns w Analyzed by: .

STRears a
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_ _ _ _ _ _ _ . _ - _ _ _ _ , _ . ._ _ _ _ . . _ _ . . __ _ _ . _ . _ . . .. ~._. ____ _ _ _____._ _ _ .

; Gato Valve Test Analysis Data Sheet
! Wm. Powell 14' 400 lb. Serial Number 8777M
4

!
j Test Date /2-3/-9Z- TestTime / Z : 66 56

Test Description .5#O /Ad f#do 6pm c -7 O Stroke # # (v);

| Dsta File
'

' CysOo8/ Data Set G
-

|

| OPEN STROKE
,

1

!

| Running Current i S. 9 ampsRMS Unseating Current 25.7 amps RMS
; Running Power & $ 93.g watts Stroke Time I&.5 sec
j Contactor Dropout Time o. oo 7 see

Disk Factor (Standard) , y/ $7 Disk Factor (NMAC) .504 8
| at Max dP at Max dP

j spring
i Pack Valve
1

| Displace. Upstream Differential
; Time Thrust Torique ment Preseure Pressure Stem
! (sec) (Ibs) (ft-Ibs) (in) 66) (M) Factor
| ' . Running 33.o96 /4f t. 7 - 25. dGi 360.6 w/ar==== ====

2. Max. dP 16. 94{3 21.e70.4 -4I8.14 J//. 6 .f2/. V . 015%.====

3. Unseating 16.to9 Yv,rff. 3 - 6 t g.5 t o.az :s ==== ==== ====
4. Just After Unseating IG.3tt ty, I 21.0 ~ 3 7Z. th D.03I4 996;.y V 9S. 9 ====

5. Hammer Slow /V. ff 7 -gss/5. 3 40937==== ==== ==== ====

.. .

CLOSE STROKE
^

Running Current amps RMS Stroke Time sec
Running Power watts Rate of Loading

-

Contactor Drop out Time see

Disk Factor (Standard) Disk Factor (NMAC)'at Max dP at Max dP
spring
Pack Ve;ve

Dispiece. Upstream D'|ierential
Time Thrust Tonque m ent Pressure Pressure Stem

-

(sec) (Ibs) (ft-Ibs) (in) (psig) (psid) Factor
1. Running ==== ====

2. Max. dP ====

3. Minimum Avalable ==== ==== ==== ==== ====

4. Just Prior to Wedging ==== ==== ====

5. Wedging ====

6. Toroue Switch Trip ==== ====

7. Total ==== ==== ====

8. inertia ==== ==== ==== ==== ====

Note: M values annotated above are actual values, with no correction for static conditions.
Remarks

J'// /
y 1[t'!f3Analyzed by:

hJh/Hverwied by:,

,
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,

CID8ING EORISONTAL STROKE 8

.e.

0.7000 - - - - - - --

1 I I I

SIE DISK FACTOR
0.6000 -- -- --- /

- - - - - - NMAC DISK FACTOR
,

/
0.5000 TN- - - - - STEM MU '

' v's /i

,' %. /p
s iKO.4000 -f w- - - - - - - - - - /-'

. _ _ _ _____ - ( - -- ~ ~ ~ _ _ ..____- .

.I I

,7 . . .N%.o.m . . . . . . _ . . g.
,

% 0
1 0
t 0

'0.M - - - - - - - - - - - - - - - - - - - - - --- ---- --- - ----\------ -----l - - -

t I *
\ l

t i ~~ - - = - - . ~ .
.

.-

y'
- . . - . - . ~ . . -

- - - - . . - - . . .

.-.
--a-.-. . . ~ . ~ ~ - - %

Q,1@ _ _ , , , _ , , . . .
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''''
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-

0.0000
|

'

2 4 6 8 10 12 1'4 16 18 20 22 24 26 28
-

STROME8

. t

. .
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OPENING EORISOIFFAL STROKES

.e.

0.7000 - -- - - - - - - - - - - - - - - - -- ---

/

---__. _ ~ ~ s i %s ~~, '~_.-
- - - -w,----- - - - x -/ - 5 N0.6000 - - -y % - - - - - - --- '

,

f' __ 'N./' s'N

O.5000 -- e' - - -- -- - - - - - - - - - - - - - -

0.4000 - - - - - - - - - - - - - - - - - - - - - - - - - .

m N Ac n0.3000 _ ___ .

.----- NMAC DISM FACTOR '

O.2000 - - - --- -
~ sTm W

0.1000 -s - '%: ;, ;--- . . _ . . _ ..
. . . _ . . . . , , , _ . _ . . _ . . _ . . _ _ . _ _ . __ , , , , , , _ .

~. . . _ . _ . . -
.._ _ _ . _

0.0000

1 3 5 7 9 11 1'3 15 17 19 21 23 25 27
STROKE #

f

e .

k

-..__.__-_.___m_-__ _.__-._________._.---________mm---- - _ _ - _ _- * _ _ . _ _ _ _ _ _ _ _ _ . ____-___._.m ___-___m__ - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ . _ - . . _ _ . _ - _ _ _ _ . _ . - - . _ . _ _ _
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.

CIOSIIN3 YERTICAL STROKES
,.,

0.7000 -
, -

SIE DISK FACTOR *

------ NMAC DISK FACTOR i

0.6000 --

_. .._. .. -- STEM MU
0

1
0.M - - - - - - - - - - - - - - - - - - -

f q-- --- - - - /---
s' .' i

.dh[ 's e -

.so.4oon _%.,_ _ _ -

.-K,. ;Q..y~ ;
s . ../ - - - - .. . - . .... - . . - .,

,

0.3000 -- - - - - ''~-- - '

O.2000 -- - - - ---

-

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

_ _ _ . _ _ . _ . .

0.1000 -- - - ----

--- --- - ---. . - . . !

0.0000

2 4 6 8 10 12 14 16 18 20 22 24 26 28
STROME8

.

f

e .

_ - - - _ . _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ . _ _ _ - - - - - . _ - . _ . _ - _ _ . _ _ _ _ . - _ _ _ _ _ _ _ - _ - _ - _ _ _ - - - - . _ _ _ . - - _ _ - - - _ - _ _ _ . _ _ _ _ _ _ - _ _ . _ . _ _ _ _ - _ _ _ _ - . _ - _ _ _ - - . _ . _ . _
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OPENING YENTICAL STROKBS ,
, ,

0.1000 - - - - -- - - - - - - - - - -

g -

,

0.6000 - - -- - < = - - -..

._
-.

#p' % p % / \ , ss'
~~

,.. _ _ _ _ _ ,

0.5000 --- --- "- w.. _ _ _ _ _ . -y .

-

0.4000 % -- --- -

SIE DISK FACTOR
0.3000 -- - - - - - - .- -

- -- - - . .

------ NMAC DISK FACTOR
L

0.2000 --- -
STEM Mu

._

0.1000 - --- -
_ . . . _ _ . - - - - -

. . . . . _

. _ _ . . _
,,

0.0000

1 3 5 7 9 11 13 15 17 19 21 23 25 27
STROME#

t
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!
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GRAND GULF /ENTERGY JOB 43C38

,

.

.

NOTE 1. Upstream Presswe PS1 saturated during stroke. PS3 was found to follow PS1, ,
'therefore the Disk Factor was calculated using PS3 values.

NOTE 2. Both the Uostream Pressure PS1 and the Valve Differential Pressure DP2 saturated during the stroke.
No Disk Factor or Stem Mu were calculated at the Max dP point.

:
'

NOTE 3. Wedge appeared to skip during unseating.
,

NOTE 4. The maximum differential pressure occurred after wedging

+
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GRAND GULF /ENTERGY JOB 43008

STROKE DATA DATA STEM STROKE
NUMBER Fil E SET ORIENTATION DIRECTION !

(SIE) (NMAC) (34 LOADING
,

1 C430081 006 Vertical Opening 500 9000 0.4187 0.5088 0.0952 -

2 C430061 007 Vertical Closing 500 9000 0.3539 0.4179 0.1107 No (1) !
3 C430002 004 Vertical Opening 100 4000 0.3938 0.5597 0.0971 j-

,

4 C430082 005 Vertical Closing 100 4000 0.3980 0.3891 0.1588 No-
5 C430082 006 Vertical Opening 200 5500 0.4601 0.5024 0.0982 -

SR C430082 034 Vertical Closing 200 5500 0.4129 0.3854 0.1432 No 1

7 C430002 010 Vertical Opening 300 7000 0.4931 0.5531 0.0854 ;-

f
8 C430002 011 Vertical Closing 300 7000 0.4388 0.3727 0.1221 No
9 C430082 012 Vertical Opening 400 0000_ 0.4219 05089 0.0898 !-

10R C430082 033 Vertical Closing 400 8000 0.3897 0.3346 0.1293 Yes !

11 C430082 014 Vertical Opening 500 9000 0.4979 0.5794 0.0889 - +

12R C430082 035 Vertical Closing 500 9000 0.4488 0.3854 0.1220 Yes
13 C430082 016 Vertical Opening 500 9000 0.4214 0.4816 0.0909 - -

14 C430082 017 Vertical Closing 500 9000 0.4222 0.3724 0.1181 Yes
15 C430082 018 Vertical Opening 500 9000 0.4338 0.4870 0.0907 (3)-

16 C430082 019 Vertical Closing 500 9000. 0.3322 0.3947 0.1193 Yes (1) i

17 C430082 020 Vertical Opening 500 9000 0.4598 0.5273 0.0935 (3)-
1

18R C430082 038 Vertocal Closing 500 9000 0.5899 0.5030 0.1157 Yes (4) !

19 C430082 022 Vertical Opening 500 9000 0.4747 0.5234 0.0899 (1)(3)-

20 C430082 023 Vertical Closing 500 9000 0.3514 0.4123 0.1238 Yes (1) i
21 C430082 024 Vertical Opening 400 0000 0.5128 0.5798 0.0902 - -

22 C430082 025 Vertical Closing 400 8000 0.4180 0.3818 0.1256 Yes !

23 C430082 028 Vertical Opening 300 7000 0.5098 0.5928 0.0846 -

24 C430087 027 Vertical C- 300 7000 0.3838 0.3096 0.1453 Yes
25 C430082 028 Vertical C r.1 , 200 5500 0.5511 0.0033 0.0797 |

-

2S C430082 029 Vertical _ CM.u 200 5500 0.3882 0.3168 0.1456 Yes i27 C430002 030 Vertical Cr..;. , 100 4000 0.5420 0.5988 0.0880
- (3) i-

28 C430082 031 Vertical C;i-.., 100 4000 0.6703 0.5808 0.1416 Yes (4) |*
.

,

f
i

e , t

i

!

!

:

_ _ _ . _
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.

| GRAND GULF /ENTERGY JOB 43008 !

! !
. i

STROME DATA DATA STEM STROKE
NUMBER FILE SET ORIENTATION DIRECTION |; @IE) pfMAC) M LOADW8G

;-
e
,

1 043008 003 Horizontal Opening 500 9000 0.4384 0.4888 0.0930 t-

2 D43008 004 Horizontal Closing 500 9000 0.3193 0.3712 0.1124 No
3R D43006 030 Horizontal Opening 100 4000 0.5435 0.6240 0.0840 ,

4R D43008 013 Horizontal Closing 100 4000 0.4980 0.5204 0.1224 ' Na (4) |
SR D43000 038 Horizontal Opening 200 5500 0.5335 0.0014 0.0772 -

6 D43000 008 Horizontal Closing 200 5500 0.3525 0.4350 0.1250 No. !

I7 D43006 009 Horizontal Opening 300 7000 0.5320 0.5985 0.0080 -

8 D43006 010 Horizontal Closing 300 7000 0.3119 0.3717 0.1194 Yes

f9 D43008 011 Hodrontal Opening 400 0000 0.5348 0.0045 0.0840 -

10R D43008 037 Horizontal Closing 400 8000 0.3042 0.3568 0.1298 Yes !

11 D43000 014 Horizontal Opening 500 9000 0.5637 0.6208 0.0913 (1)-

12 D43006 015 Horizontal Closing 500 9000 0.3207 0.3743 0.1219 No ?

13 D43008 016 Horizontal Opecing 500 9000 0.5425 0.6121 0.0882 (1) {
-

14 D43006 017 Horizontal Closing 500 0000 Yes (2) .|
t - - -

1 15 D43000 018 Horizontal Operung 500 9000 0.5498 0.6286 0.0838 (1)(3) i-

16 D43006 019 Horizontal Closing 500 9000 0.3174 0.3700 0.1229 Yes
17R D43008 033 Honzontal Opening 500 9000 0.4900 0.5517 0.0887 (3)-

; 18 D43006 021 Horizontal Closing 500 9000 0.3258 0.3744 0.1248 No |
19 D43006 023 Horizontal Opening 500 9000 0.5403 0.5079 0.0700 (1)(3) |-

20 D43006 024 Horizontal Closing 500 9000 0.3075 0.3828 0.1208 Yes j21R D430081 007 Horizontal Opening 400 8000 0.5465 0.0033 0.1833 (3)-
;22R D43000 042 Horizontal Closing 400 8000 0.3277 0.3702 0.1381 No ;

23R D43006 041 Horizontal Opening 300 7000 0.4876 0.5416 0.0831 |
-

24RR D43008 040 Horizontal Closing 300 7000 0.2855 0.3135 0.1492 No
;!25 D43008 029 Horizontal Opening 200 5500 0.6203 0.6774 0.0724 --

26R 043000 034 Horizonlal . Closing 200 5500 0.5305 0.4624 0.1526 No ;

27 D43006 031 Horizontal Opening 100 4000 0.5354 0.5988 0.0004 !-^

28 D43006 032 Horizontal C"d,sig 100 4000 0.6389 0.5581 0.1455 No !
!

|
a ;

[..

f

i
!

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



I 1 l f 1I {

O
.

0
* 7

o
.

0
6S

C B
LY0

7 7
3 4 o
2 0,

.

19 oC 6 - S
'

E
S
1 *

' 1
1

3
6

O
.S

dCeC 43SE B2 S0 L
0 5 .
1 5 6 e

4.

6 0 1, S
e

0 6 5 o
0 : B2 5 .3 E 0

i

4 S 9B 0 3
. 3

E. 0 3,!

i 5 01
F |

1 9
-

C 2_
T o-A

.

T 0S 2
6
0 S
0 B
3 C L
4 E 9

S 4 oU 7. 1

U 9
J 3 3 .

8 0
1N 2 - 1

O - - -

0 o o oI

N
. .

0 o 0.
.

00 0 0
T 0 0 0o 0 0M 5 5 0t

-i
1d -

N 1T

_

.

||



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

I

!
i

i
: -

,

c
-

; DATA ANALYSIS RESULTS
;

i
i

!
1

-

! -

,

!
.

ATTACHMENTI
| -:
,

b

i TO
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Wm. Powell 14' 800 lb. Serial Number 6777H
.

Test Date /-5- 9 3 Test Time M / 3 6. //
Test Description Sao pauf 90o0g/m C9O Stroke # // (v)*

Data File - evsao at Data Set fy-

OPEN STROKE
.

Running Current I6.3 ampsRMS Unseating Current 27.3 amps RMS
Running Power 7224.5 watts Stroke Time /g.g see
Contactor Dropout Time p. s/O see

Disk Factor (Standard) ,Y979 DiskFactor(NMAC) 57W
at Max dP at Max dP

| spring
Pack Valve

Displace- Upstream Differential,

Time Thrust Torque ment Pressure Pressure Stem
(sec) (Ibs) (ft-lbs) (in) (pole) (psid) Factor

1. Running 31. tZ/ 3104.9 -24.30 7 24. Y ==== sN====

2. Max. dP 15 364 32,16V.3 -t72.73 5a6 3 506.7 .0664====

3. Unseating 15.1V0 W.34 5. 3 -687.99 -o.a/59 ==== ==== ====

4. Just After Unseating 15.17 7 75, 05.5 -497. I F - #. ##f f 5Ao.85 Saf. y ====

5. Hammer Blow (3.931 -M, gs. f 0 #795==== ==== ==== ====

. -

CLOSE STROKE
~

Running Current amps RMS S.roke Time see
Running Power watts Rate of Loading
Contactor Drop-out Time see

Disk Factor (Standard) Disk Factor (NMAC)
~~at Max dP at Max dP

Spring
Pack Valve

Displace. Upstream Differential
Time Thrust Torque ment Pressure Pressure Stem
(sec) (Ibs) _ (ft lbs) (in) (psig) (psid) Factor

1. Running ==== ====

2. Max. dP ====

3. Minimum Avatable ==== ==== ==== ==== ====

4. Just Prior to Wedging ==== ==== ====

5. Wedging ====

6. Torque Switch Trip ==== ====

7. Total ==== ==== ====

8. Inertia ==== ==== ==== ==== ====

Note: All values annotated above are actual values, wth no correction for static conditions.
Remarks

J[p['ffAnalyzed by:

vervied by- 2/ggp 3

--
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1

Stem Thrust expanded C430082033 Stroke # IR
;

-. . . . . . .
;

- . . . . . .
. . . . . . .

m. i . . . .i
i . . . . ,.

-2000o.o-- ,'------- ,'- - - - - - -|- - - - - - - - -|- - - - - g- -| w272 sec- 1 - - - - - - - - ;
-

e . . e i i .

. -3051426 b.s
. * * .
. . . . . e

i e 2 . . . . .
. Ells sec . . . . . .%. . . . . .

' ' '
. ' -17750.72'bs .' .'! . . . . .

. . . . . . .

. . . . . . . .

- - |- - - - - - - - - |- - - - - - - - -|- - - - - - - 4 |'------- ----------i--------i--------40ooo.o-

E159 d ', | ','
,

4 . . . e i e i

-301412E. bs
. . .. .

,

i i .. .
. . i e i . . .

. . . . . . .

. . . . . . .

. . . . . . . .

. . . . . . i
,!

; -soooo.o- - r------- --------.--------.------- ,.------ ,.. . e . .
------- >-------

. . . . . i

*
i e . e i 19t824 sec .
e . . . . . i

,

. . . . . E -!79496.62 be e
e . . . . .>

,

i e . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. . . . . . .
. i e . . . .

-soooo.o-- , - - - - - - - -|- - - - usso sec- - - - - -| - - - - - - - -| - - - - - - ; - - - - - - - ; - - - - - - -
1

. . . . . . .

. . -86967.32 bs e a . .

. . . 7 e
-

. . . . . 1. .

. . . . . . .

- 17.5 1 B_ O 18.5 19.O 19.S 20. O 20. S

..

.
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., ,,

Wm. Powell 14' 000 D. Serial Number 67770 6
:
e

j Test Date I/g [g1 Test Time i4 : m ag . ,.
I Test Description An o 96I 600o GPM Stroke # )o Mv),

Data File AC 43 on1L Data Set o3A
*

;

!

! OPEN STROKE |
1

i

i Running Current amps RMS Unsaating Current amps RMS
I Running Power watts Stroke Time see
I Contactor Drop out Time sec

! Disk Factor (Standard) Disk Factor (NMAC)
: at Max dP at Max dP

Spring
j Pack Valve
j Displack Upstream Differential
1 Time Thrust Torque ment Proesure Pressure Stem

}.
(sec) (lbs) (ft-Ibs) (in) (psig) (psid) Factor

1. Running -=== ====

| 2. Max. dP ====

| 3. Unseating ==== ==== ====

| 4. Just After Unseating ====

{ 5. Hammer Slow ==== ==== ==== ====
1 1

| 1
~~

CLOSE STROKE.

i
,

i

! Running Current K.M amps RMS Stroke Time' (2 .1 sec
| Running Power sLiht,so watts Rate of Loading % l

Contactor Drop-out Time n .m 5 see abo # 3(Doibs
<

Disk Factor (Standard) C.;E967A Disk Factor (NMAC) . t),144fng
'

'

at Max dP at Max dP
Spring
Pack Valve

Displace- Upstream Differential
Time Thrust Torque , m ent Pressure Pressure Stem
(sec) (Ibs) (ft-Ibs) (in) (psig) (psid) Factor

1. Running 10 000 416.n 21.437 30.75 N /A==== ====

2. Max. dP t 1. t g 5 11750.71 S30 15 475 4f 490 4 b . Mur.====

3. Minimum Avaliable %u.13 S v.no==== ==== ==== ==== ====

4. Just Prior to Wedging I S .t5a dot 41.2L 612 19 0.tS4sio ==== ==== ====

5. Wedging tWIL -EeStA.H 53 9. G 0,es M u 412..C o 472 .c o ====

6. Toroue Switch Trip t *J M e. .7344g.G'l th n1R 0 11514n 0 th!!a5==== ====

7. Total M .550 - M357.31 15 t t .4 7 6.M 604 ==== ==== ====

s. Inertia 14603n NIR==== ==== ===* ==== ====

Note: All values annotated above are actual values, with no correcaon for static conditions.
Remarks M

h% tS4tus Ansigee b7 z/ss83
Do$ sr M a t h '. ..Sio ri i

bog '. |$.lh3 m ,
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fjem TFrusi e roviEB C4MfsN)12 Stuke # 9
3

. . . . . . . . .. 5.3D SEC . . . . . . .. . . . . . . .
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. . . . . . . .
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6.117 SEC.
.
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} Wm. Powell 1r 800 lb. Serial Number 67770 6
| *

Test Det) \ -05- 1.U.S Test Time 11. d '. is .o o
Test Description 4 an hT Ronnr,PM Stroke # g(v),

.

| Data Flie r agnott. Data Set 0t t_
|
:

: OPEN STROKE.

4 j,,D 4 occ, ;; .c
! Running Current I(. ( A amps RMS Unseating Current 25. ( e amps RMS
; Running Power 7sgo.72 watts Stroke Time .f.5 sec |) Contactor Drop-out Time a o e i sec !.

] .j ji Disk Factor (Standard) g Disk Factor (NMAC) 0.5o & 3|rA
at Max dP at Max dP

4

| spring i
j Pack Valve

| Displace- Upstream Differential
Time Thrust Torque ment Pressure Pressure Stem I

*

: (sec) (Ibs) (ft-lbs) (in) (==5) (a=M) Factor i
1. Running ti ,*t bMo..n -44,1t _%4, M==== ==== o ec og'7g

; 2. Max. dP G. u q Jato ,tp _ M6. 3*; - Joa , la g o t . e,7 a nt ets====

j 3. Unseating 5. p a 3mM 5g.u a.noesta ==== ==== ====
J 4. Just After unseating O vl JNS lb - W.4 \ 0. 0051d B 461,64 404.n\ ====

| 5. Hammer slow 4, L44 ';gn.pg o,osssx '

==== ==== ==== ====
s

h '-

l CLOSE STROKE
| I
| Running Current amps RMS Stroke Time sec
| Running Power watts Rate of Loading |
j Contactor Drop-out Time sec

.
_ Disk Factor (NMAC) IDisk Factor (S.tandard),

i at Max dP at Max dP |
j Spring
| Pack Valve
| Displace- Upstream Differential

| Time Thrust Torque , m ent Pressure Pressure Stem
j (sec) (Ibs) (ft-lbs) (in) (a=5) (psid) Factor
j 1. Running ==== ====

{ 2. Max. dP ====
~

l 3. Minimum Avalable ==== ==== ==== ==== ====

{ 4. Just Prior to Wedging ==== ==== ====
i 5. Wedging ====
i 6. Toroue Switch Trip ==== ====

{ 7. Total ==== ==== ====

i 8. inenia ==== ==== ==== ==== ====

Note: All values annotated above are actual values, with no correction for static conditions.
Remarks

J/IS[b)Analyzed by:
i
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Wm. Powell 14' 000 lb. Serial Number 6777M

Test Date i. 0 $ , ign Test Time 1og 40 t B g . ,,
Test Description Mn 0gT innn G% Stroke # g (v)

,

Dets File - e n 4 a, e,,ni Dets Set 6|(
-

,.

OPEN STROKE
. .

Running Current amps RMS Unsesting Current amps RMS
Running Power watts Stroke Time sec

) Contactor Drop-out Time sec
j Disk Factor (Standard) Disk Factor (NMAC)
} at Max dP at Max dP
j spring
{ Pack Valve
j Displace. Upstroom Differential
j Time Thrust Torque ment Pressure Pressure Stem

(see) Obs) (ft-its) On) (pois) (psid) Factor
i 1. Running ==== ==== '

] 2. Max. dP ====

| 3. Unseating ==== ==== ====

j 4. Just After Unseating ====

; .. _., ,,ow ==== ==== ==== ====

I CLOSE STROKE
~

|
'

Running Current if. 6 % amps RMS Stroke Time Gy see
Running Power _go73 7 watts Rate of Loading Wu'

Contactor Drop-outTime n ois sec
: Disk Factor (Standard) D AM tl'L Disk Factor (NMAC) 0.1'12.C511' 'at Max dP at Max dP
; spring

-

Pack Valve .
Displace. Upstroom Differential

,

Time Thrust Torque ment Proesure Pressure Stem
(sec) Obs) (ft-Ibs) ' On) (psig) (psid) Factor

1. Running g .141 M.(n7 4( ,4 \ J %B.2A Af/A==== ====

2. Max. dP (3,Mt 2ag71,53 Me . g t 411.60 47f.10 0.tt0 *Ilt====

3. Minimum AvaBable 1\76n.M 12% %==== ==== ==== ==== ====

4. Just Prior to Wedging 1,0 2.n s, -3d u al 524. is 0.eaut ==== ==== ====

5. Wedging hAo1 .tantha 541.u 0.6Aut 411. As Alo. 5 5 ====

6. Toroue Switch Trip 2.0.Bto d i'l75m 1 Mt.dh 6.1M11 0, t e tMM==== ====

7. Total 2t .1.6 9#_4 M i(Fl .d D. fi t1( ==== ==== ====

8. Inertia (347 e .M==== ==== -- ==== ==== ====3

Note: All values annotated above are actual values with no correction for static conditions.
Romerks

Y'" ' b ' 3 5 "'- qq , [ [h4

v.rmedbr p(If0Mu
,
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Gata Valva Test Analysis Data Sheet
Wm. Powell 14' 000 lb. Serial Number 87770-6

Test Date I-6-93 Test Time f:/6'29
Test C:::-;#^'3

'

C 43 o o B 2. Data Set to
3 so 73(d 7000 GPM C aro Stroke # 7 ( v).

Dets File-

OPEN STROKE.

.

Running Current I(a..$ amps RMS Unsesting Current 27.7. amps RMS

Running Power 73 B4.6 watts - Stroke Time i6.5 see

Contactor Drop out Time e. 0o7 sec

Disk Factor (Standard) ,y9 3i Disk Factor (NMAC) , 563/
)
'

at Max dP at Max dP |
spring i

Pack Valve i

Dispisco. Upstream Differential
Time Thrust Torque m ont Pressure Pressure Stem j

(sec) (Ibs) (ft-the) (in) (psig) (psid) Factor I

s#9 I1. Running i9.403 2 817.9 -2 5.") V .350. </==== ====

I2. Max. dP y 433 2 0,101.5 -212.2# SO3. (|; Jo 8/. d 485t'====

3. Unsenting 4. 8 t(r 4to,S n.1 -6v9.VC -o.o z 51 ==== ==== ====

4. Just After Unseating 'f .4 :0 14,687.0 -Zi6.57 -d 8 8 8 / 30 /. S 3d/./8
|

====

+0. 06 FSS. Hammer Blow 7.5 89 -af, sit.y ==== ==== ==== ====
..

CLOSE STROKE
.

Running Current amps RMS. Stroke Time sec
Running Power watts Rate of Loading
Contactor Drop-out Time see

Disk Factor (Standard) Disk Factor (NMAC)
at Max dP at Max dP

spring
Pack Valve

Displace. Upstream Differential

)Time Thrust Torque . m ent Pressure Pressure Stem
(sec) (Ibe) (ft-the) (in) (psig) (psid) Factor

1. Running< ==== ====

2. Max. dP ====

3. Minimum Avalable ==== ==== ==== ==== ====,

4. Just Prior 1o Wedging
~

==== ==== ====

5. Wedging ====

6. Toroue Switch Trip ==== ====

7. Total ==== ==== ====

8. Inertia ==== ==== ==== ==== ====

Note: All values annotated above are actual values, with no correction for static conditions. )n.marus

Analyzed by: II

verined by: 4 [ 15 [3 ]
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Gat] Valva Test Analysis Data Sheet
Wm. Powell 14' 800 lb. Serial Number 67710-6

|

yeet note /- f.93 Test Time /r 25: /3
Test Description zoo es d 55ao GPM # -> C Stroke # H v) R

~

Dets File _CV3 mbt Data Set Jerr

OPEN STROKE
.

Running Current amps RMS Unsesting Cu' rent amps RMSr

Running Power watts Stroke Time see

Contactor Drop-out Time see

Disk Factor (Standard) Disk Factor (NMAC)
at Max dP at Max dP

Spring
Pack Valve

Displace- Upstream Differential
J

Time Thrust Torque ment Pressure Pressure Stem
(sec) (Ibs) (ft-lbs) (in) (psis) (psid) Factor

1. Running ==== ====

2. Max. dP ====

3. Unsenting -=== ==== ==--

|4. Just AMor Unseating ....
'5. Hammer slow ---- --=. .=-. ..==

- -

CLOSE STROKE
'

Running Current / ~/. (a amps RMS Stroke Time //, 9 sec
Running Power 10,w 7 3. 5 watts Rate of Loading u5s t 3voo t.as !-

ContactorDrop.outTime #.#// sec Q , o m . ra ,* w arse um
Disk Factor (Standard) ,vizf Disk Factor (NMAC) .3654'
at Max dP at Max dP

Spring
Pack Valve |

Dispisco- Upstream Differential |
Time Thrust Torque , ment Pressure Pressure Stem
(sec) (Ibs) . (ft-lb,() (in) (psig) (psid) Factor

1. Running 8.445 /asa. 8 /7. f( / 4'9, Z==== ==== -

ti Max. dP Ig.ott - 9 5 o+'.1 I6 S. 65 22S./ 2 31.I ./43L====

T' 5 mum Availabio A ||14G.4 1294 at-=== ==== = -- a--. - --

4. Just Prior to Wedging 16.73 E -#1.4579 246.35 0.0445 ---- 4-== ----

5. Wedging (f.959 -13,487.9 251.17 d.OVVF 220. a ' OT .9 -==-

6. Torous Switch Trip r 9.G|,4 -8A7s7. 6 1301.93 p.2350 .tcZ9==== ====

7. Total l 9. Ii 6 - 89, a # .1 15e r. g 6 a.1746 .-== ..== .-==

8. Inertia 619f; 5 ---- -- -==- ---- ------==

Note: All values annotated above are actual values, with no correction for static conditions.
Remarks

Analyzed by; f[f U
vermed gg

|
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. -- - ... __ 1
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. _ _ _ . . _ _ _ _ _ _ . . . . .. . . _ _ _ _ _ _ _ _ _ . . . _ . _ _ . _ _

,

Wm. Powell 14' 000 D. Serial Number 67770 6
1

/ #' ' 2 J | 3 /,Test Date / 4/ - f 3 Test Time /*

; Test Descrtption too tu ssoo SPx C -20 Stroke # S (v),

: Data File
'

C4r3 008 2. Data Set (, j
i

1 |

; OPEN STROKE.

:

Running Current I5.3 amps RMS Unseating Current 2G.I amps RMS i

Running Power (, QJ g A watts Stroke Time / g. Y sec ;

| Contactor Drop-out Times,O/z? sec

] Disk Factor (Standard) ,#Ga/ Disk Factor (NMAC) , 50 Z V
i at Max dP at Max dP

! spring
j Pack Valve
j Displace. Upstroom Differential
! Time Thrust Torque ment Pressure Pressure Stem
| (sec) (Ibe) (ft-lbs) (in) (psig) (psid) Factor i

| 1. Running 2#. // 6 / 96 8. 5 -32.es 230. p p /A==== ====
|

2. Max. dP 5. y(,/ /2870./ -Zs3.43 205.6 206.3 ,0962. '====;

j 3. Unseating 5.337 454Bf.o - 6 6 7. 2.a -s. sess ==== ==== ====

| 4. Just After Unseating 5 V2./ p fg/. 5 -t15 7J fd.ea St, z /s. o z/o.7 -===

5. Hammer slow v. /3 3 - s v)*o. 2 +o.oe to ==== ==== ==== |
====

|
~-

;

1 CLOSE STROKE

i -

! Running Current amps RMS Stroke Time see

'[ Running Power watts Rate of Loading |
| Contactor Dropout Time sec i'

Disk Factor (Standard) Disk Factor (NMAC) I

! at Max dP at Max dP |
'

'

Spring
Pack Valve -

Displace- Upstream Differential
Time Thrust Torque . m ent Pressure Pressure Stem
(sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor

1. Running ==== ====

2. Max. dP ====

3. Minimum Avatable ==== ==== ==== ==== ====

4. Just Prior to Wedging ==== ==== ====

5 Wedging ====
.

6. Toraue Switch Trip ==== ====

7. Total ==== ==== ====

8. Inertia ==== ==== ==== ==== ====

Note: All values annotated above are actual values, with no correction for static conditions.
|

Remarks

Analyzed by. 7[S[f3

v.rmed bt > 2/is/n :

:
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( G:t3 Vcivb lost An:lyCl3 UMa bneet
Wm. Powell 14' 000 lb. Serial Number 67770-4

Test Date /~@ 9J Test Time /// t'4 ' of
Test C=W'=i too nis' woo CM e -9 C Stroke # 9' (r) .,

Date File * C +'.g o o g g Data Set S-

OPEN STROKE
,

Running Current amp RMS Unsesting Current amps RMS

Running Power watts Stroke Time see
Contac:or Drop-out Time sec

Disk Factor (Standard) Disk Factor (NMAC)
at Max dP at Max dP

Spring
Peck Valve

Dispisco- Upetream Differential
Time P.vuot Torque ment Pressure Pressure Stem
(sec) (Ibs) (ft-Ibs) (in) (psig) (peid) Factor

1. Running ==== ====

2. Max. dP ====

3. Unseating ==== ==== ====

4. Just After Unsesting ====

5. Hammar 81ow ==== ==== ==== ====

- -

CLOSE STROKE

Running Current /7, / 7 amps RMS Stroke Time /2 4 see
Running Power 93#/. 3 watts Rate of Loading arows

-

Contactor Drop-out Time o. s/o see

Disk Factor (S,tandard) .396o
at Max dP '

Disk Factor (NMAC) ,3G4 /'

at Max dP
spring
Pack Valve

Displace- Upetream Differential |
Time Thrust Torque , ment Pressure Pressure Stem
(sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor

1. Running 5.SZf - 2 2.96 /o.75 74.2 p/s==== ====

2. Max. dP /S.ElZ -2737.5 59.09 46.9' 70./ ./546====

't. Minimum Avalable #f,2 9Y. Y /JO6.f4==== ==== ==== ==== ====
- *

,. Just Prior to Wedging /4. af/ -tro/ 7. J 74.4 */ a. s/ ya ==== ==== ====4

w. Wedging 16./1+' -vo z c. 9 7g./3 e.oi vo (A .7 6 7. /y ====

6. Torque Swtch Trio /4. 9tf -#4,3s 7.V / 'J/4. 7 / o.2352 .0970==== ====

7. Total ty.CSJ -9/, clo.5 / t'f2. 56 e.24yo ==== ==== ====

8. Inertia 6703./ c.sJos==== ==== ==== ==== ====

Note. All values annotated above are actual values, wth no correction for static conditions.
Remarks

Analyzed by: 'f!3/93

2/ig/j3vermed by:

-1
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a

Gato Valva Test Analysis Data Sheet-

Wm. Powell 14' 800 lb. Serial Number 67 TIM

i Tes.t Date )f1 33 Test Time \ p,19, M ,
Test Description 4eds3 ger cw Stroke # 2 i (v i

! Data Flie af, 4 % o n p. Data Set . f) r.,4
;'

,

I OPEN STROKE
'

;

! Running Current th .oo amps RMS Unnesting Curre't 2 3.50 amps RMS

Running Power 7M E ,.so watts Stroke Time i%.4e sec>

| Contactor Drop-outTime B on sec

; Disk Factor (Standard) - o.g i M q Disk Factor (NMAC) 0.5'L9 I9
i at Max dP at Max dP

! Spring

| Pack Valve

j . Displeoo- Upstream Difforential
Time Thrust Torque ment Proesure Pressure Stem I'

(sec) Obs) Ot-the) On) (pelo) (peid) Factor
,

34 q , gi 1. Running i ! , e n, 3 egg,in 2% gp.....=..

j 2. Max. dP 5,145 7.091g, , c i. e 4 oo , 3., 4 oi ,a n o.63 nt,c---=

: 3. Unseating 5,oss eget .2o . 3'14 y o.e11544 -=== ==== ==== ;

|| 4. Just After Un===nng 5. u i mea 40W o.oeflM &o.L 6 An a ====

I

| 5. Hammer Blow 3,gg1 3%,3' g3ggg .... .... .......=

t

CLOSE STROKE

|Running Current amps RMS Stroke Time sec

Running Power watts Rate of Loading |

|Co5 actor Drop-out Time sec

Disk Factor (Standard) Disk Factor (NMAC) |
iat Max dP at Max dP

Spring
Pack Velve

Displace- Upstream Differential
Time Thrust Torque ment Pressure Pressure Stem j

- (sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor |

1. Running ==== ====

2. Max. dP ====

3. Minimum Avalable ==== ==== ==== ==== ====

4. Just Prior to Wedging -=== ==== ====

5. Wedging ====

6. Torque Switch Trip ==== ====

7. Total ==== ==== ====

8. Inertia ==== ==== ==== ==== ====

Note: All values annotated above are actual valu6s, with no correction for static conditions.

Remarks

d 6.ttk = M393.'l5 % g e d(5/33Chhhn h !.5\

foer rgu\ hoJ,. ,Si (*(\d ) z/gnsg L.co ve,.ed v.
wa sM 2,3a m .
"

Mq *.lf. 0L*),,44..

_
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: Gato Valva Test An: lysis Data Sheet
i

Wm. Povril 15 600 lb. Serial Number 6777Mj

!

! Test Date /-7- 93 Test Time /5//7/56

i Test Description 4& r51.n. 8000 6/M stroke # 2 2. (y)

Data File ACf30082 Data Set C2F

| OPEN STROKE
!

! Running Current amps RMS Unseating Current amps RMS

|
Running Power watts Stroke Time sec

; Contactor Drop out Time sec

! Disk Factor (Standard) Disk Factor (NMAC)
'

at Max dP at Max dP
spring

| Pack Valve
i Dispisco- Upstroom Differential
j Time Thrust Torque m ent Pressure Pressure Stem

! (sec) (Ibs) (ft-Ibs) (in) (psis) (psid) Factor
! 1. Running ==== ====

{ 2. Max. dP ====

| 3. Unseating ==== ==== ====

4. Just After Unseating .' ====

{ s. Hammer siow ==== ==== ==== ====

I
;

CLOSE STROKE'

i

: Running Current /7,/E6 amps RMS. StrokeTime /3.239 sec
; flunning Power 89/8 watts Rate of Loading g/g s

| 'CorItactor Drop-out Time 0,O/o sec ' rV 1400 b .
. Disk Factor (Standard) 0,4./80 Disk Factor (NMAC) 0,26/$
I at Max dP at Max dP
j spring
! Pack Valve
! Displace. Upstream Differential
'

Time Thrust Torque ment Pressure Pressure Stem
i (sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor
i 1. Running 9.000 390,25' 29,/0 8. 6fB839f, 3+==== ====

; 2. Max. dP /9.209 -22508 g//. 67 560.50 540.2.7 C./2 56====

79526 /294 4! 3. Minimum Available ==== ==== ==== ==== ====

| 4. Just Prior to Wedging 20.306 -36(25 629,/ d,0487 ==== ==== ====
2 5. Wedging 20.339 -36+2o 630.93 0.0699 554./S 5528/ ====

6. Torque Switch Trip 20,839 /99/f /223.5 0, 2'3@ 0. /07/==== ====

7. Total TD.9sB -86630 15255 0.2473 ==== ==== ====

0,03/3; 8. Inertia 67/p ==== ==== ==== ========

! Note: All values annotated above are actual values, with no correction for static conditions.
? Remarks

b g[gh'
Analyzed by

j vertried by:" / _ 4/tsh
&

.. . . . - . -
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Gate Valv3 Test Analysis Data Sheet.

Wm. Powell 14' 600 lb. Serial Number 67770-6.

;

!

| Test Det. /~7 93 Test Time /7 04: 47
| Test Description 300 PSID 7006 6Pm Stroke # 2.3 (y)
| Data File C.4300 02. Data Set 026
:

! OPEN STROKE
:

Running Current /f./77 ampsRMS Unsesting Current 26.5 52 amps RMS
Running Power 7004 watts StrokeTime /B 397_ sec I,

i Contactor Drop-out Time O. O// see

Disk Factor (Standard) g Disk Factor (NMAC) O. 5'928
1 at Max dP at Max dP l,

l
! spring
) Pack Valve
i Dispisoe. Upstream Differential ;

Time Thrust , Torque ment Pressure Pressure Stem i
.

(see) (Ibs) (R-lbs) (in) (psig) (psid) Factor
1. Running /f 000 42.92.6 -37,2 7 /43.63 0.0223==== ====

2. Max. dP 4.45$ 2f412 -316.9 296.6'3 300.f/ 0.0846 |====

3. unsasting 4,224 H797 -635.0 .0292. ==== ==== ====

4. Just After Unseating C.(68 2/9/z -2/& 9 . Anon. 298.63 2 00. +/ -===

s. Hammer slow L 159 2797st 0587==== ==== ==== ====

CLOSE STROKE

Running Current amps RMS Stroke Time see
Running Power watts Rate of Loading
Contactor Drop-out Time see i

Disk Factor (Standard) Disk Factor (NMAC)
at Max dP at Max dP

Spring
Pack Valve

Displace. Upstroom Differential
Time Thrust Torque ment Pressure Pressure Stem
(sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor

1. Running ==== ====

2. Max. dP ====

3. Minimum Available ==== ==== ==== ==== ====

4. Just Prior to Wedging -=== ==== ====

5. Wedging -===

6. Torque Switch Trip ==== ====

7. Total ==== ==== ====

8. Inertia ==== ==== ==== ==== ====

Note: All values annotated above are actual values, with no correction for static conditions.
Remarks

f ,2kfJ'Analyzed by:

y/g/yyverified by-
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i
Gat] Valva Test An2 lysis Data Sheet

Wm. Powell 14' 600 lb. Serial Number 67770-6
|
i

Test Date ih|% Test Time im S4..ni . .
! Test Description 5 oc esI Aen,ae Stroke # a rv3

! Data File ar,41 annt. Data Set o'1::.

!
j OPEN STROKE

I
j Running Current amps RMS Unseating Current amps RMS

j Running Power watts Stroke Time sec

j Contactor Drop out Time sec

j Disk Factor (Standard) Disk Factor (NMAC)
j at Max dP at Max dP
j spring
i Pack Valve

Dispisco. Upstroom Differential
:

| Time Thrust Torque ment Pressure Pressure Stem

: (sec) (Ibs) (ft-Ibs) (in) (poig) (psid) Factor

| i. Running ---- ----

2. Max. dP ==--
,
; 3. Unseating ---- ---- ----

| 4. Just After Unseating - ----

| S. Hammer Blow -=== -=== ===- -===

!
;

; CLOSE STROKE ;
,

Running Current 1") . 9{ amps RMS Stroke Time lA ,o sec

Runn,ing Power _q5n5 watts Rate of Loading %,;

Contactor Drop-out Time 0,rgta sec v M Sc tb s.

| Disk Factor (Standard) (-0.E%4L Disk Factor (NMAC) o ,4d5 L4

| at Max dP at Max dP
j | Spring

Peck Valvei i

| Dispisco. Upstroom Differential
i Time Thrust Torque ment Pressure Pressure Stem

| (sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor
| 1. Running 6 6'15 iB5ao SLBL M6,10 MIA---- ----

| 2. Max. dP M ,)M 15aCut) 4C$.C4 b 6),e2 Y C07.5 0.17 F M"-== '

! 3. Minimum Available 13ccs
.

---- ==-- ---= ==== ====

j 4. Just Prior to Wedging I8.D1 -334rs.1a G14 M 0,h*Wh M """" """" """"

{ 5. Wedging ti, h A b AS4&5. to C%.M 0.h1 %I A $$\.0P Goo.M ==""

6 Torque Switch Trip IL a g 'l%&Ma Ill % .6( D.941)$ 0.to (Bt---= -===

7. Total n.tM 4,ttu.41 15 t% ,15 n.)UMI ==== """" ="""

6us8. inertia n---- ---- ---- ---- ----

Note: All values annotated above are actual values, with no correction for static conditions.
4

g c,(,gggg {,g g f oggggk hgjat

Analyzed by: g} / /J 55 # 9 " )hhk$ M , Geesl M{7 M6k Incb!
S

Tw \. 3 M =.18% =s

~ M5dabAcareahk'aa%e.it aeon.: .i ,_r f

Sa \, n .<.e s i b e l l. 2df U * Tf'''""'ah "$
* * * *

dm A. m.. 4(oe kd**p
|

4

i

4
_ , - _ -- _ _ _ . - _ . - _



,. _. . . .

.

Thrust at Maximum dP: ? 30502.80
Thrust at Running: ? 1968.5 -

Pressure at Running: ? 628.43
Pressure at Max dP: ? 519.50
Pressure at After Cracking: ? 521.35
Diff Pressure at Max dP: ? 519.70
Diff Pressure at After Cracking: ? 521.50 |

i

The NMAC Disc Factor (u) = : .5233618
The SIE Disc Factor (u) =: .4746904 |

I

.

Depress < Shift > < Print Scrn> for a copy ?
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Gat]Vciva Test Antlysis D:ta Sheet
Wm. Powell 14' 800 lb. Serial Number 87770-8

Test Date t|7 /M Test Time 0,. 4 v. u ..,.

Test Description 3n n e c,; gnn- apy Stroke # |q(,i

Data File ae4 L.in1R Data Set ozi
,_

~

OPEN STROKE

Running Current g , sa amps RMS Unseating Current J ,5.4 o amps RMS ord.tS, ,,

Running Power -U91. b watts Stroke Time kg,s g see

Contactor Drop out Time D .0 g \ sec
! Disk Factor (Standard) o,4%($4 DiskFactor(NMAC) o,5tgind

i at Max dP at Max dP

| Spring

j Pack Valve
Displeoe- Upstream Differential'

,

j Time Thrust Torque ment Prcssure Pressure Stem !
'

(sec) Obs) (ft-Ibs) On) (psig) (psid) Factor
1. Running it.teo WS.sn -1bt 6tL4bt MlPs==== ====

1 2. Max. dP 3.41S Sa5n3.Po -456 n 8ill An .S t A.1n 0.0httt====

: 3. Unseating 44n Artt5.4n 5%.4o 0.ol W B ==== ==== ====

f 4. Just After Unsaating 4.6 d 34$44 an 4%.bn 0.0i6115 .51L16 Sit:s n ====_
: s. sammer sio. 3.m 4.g,f o i.e v==== ==== ==== ====

;

! CLOSE STROKE
i

| Rundng Current amps RMS Stroke Time sec

j Running Power watts Rate of Loading

Contactor Drop-out Time seci

i Disk Factor (Standard) Disk Factor (NMAC)
j at Mu dP at Mu dP
j Spring

| Pack Valve

j Displace- Upstream Differential
Time Thrust Torque ment Pressure Pressure Stem,

j (sec) Obs) (ft lbs) (in) (psig) (pwid) Factor
_

j 1. Running ==== ====

2. Max. dP ====
.

j 3. Minimum Avalable ==== ==== ==== ====
= = _ . =

f 4. Just Prior to Wedging ==== ==== ====

5. Wedging =e==

6. Toroue Switch Trip ==== ====
,

7. Tot i ==== ==== ====

e. inenia ==== ==== ==== ==== ====

Note: All values annotated above are actual values, with no correction for static conditions. g , y g a Q 933 ,

magpp ,h g3c,(3e\y 3 g, pRenwrks p

5, f 2 i . d h"" * d'I %

%.% a.m x - - M 6($ s h m ,eaA m
* ' ' " 'Analyzed by:

verified by:/
'

7/[I[f] %k60fkeb0.5DuA; .. .t. 2s.ul h. % u % . ~.,t 9 c.ss.. g
-

%o*"
.

5dosa\n & 95% 6ts<or:n.

- _ _ _
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i
i Gat] Vciva Test An_ lysis Data Sheet

Wm. Powell 14' 800 lb. Serial Number 67770 6

j Test Date ! / Q [f4 Test Timej a.9 % , ,
i Test Description 'Aoopg7 3000 e n Stroke # igg (v i

i Data File __ u,410oit Data Set 6E
,

'

ta

|OPEN STROKE
: :

Running Current amps RMS Unseating Current amps RMS I

! Running Power watts Stroke Time sec

!! Contactor Drop-out Time sec

j Disk Factor (Standard) Disk Factor (NMAC) !

| at Max dP at Max dP
Spring

,

: Pack Valve e

[ Displace- Upstream Differential

| Time Thrust Torque m ent Pressure Pressure Stem
,

| (sec) (ibs) (ft-Ibs) (in) (psig) (psid) Factor
'

i 1. Running - -- ....

! 2. Max. dP ...=

| 3. uns.aiing .... .... ....

! 4. Just After Unseating - ....

| 5. Hammer Slow -... .... .... ....

:

! CLOSE STROKE

Running Current \*I.In amps RMS Stroke Time ||. 3 o sec
j Running Power _gny watts Rate of Loading yen
| ContactorDrop-outTime e ois sec ' m3 g n L6.,

! Disk Factor (Standard) o. 5838'lo Dak Factor (NMAC) 0.50BDtt
| at Max dP at Max dP
j Spring

| Pack Valve
! Displace- Upstroom Differential

Time Thrust Torque ment Pressure Pressure Stem
,

j (sec) (lbs) (ft-Ibs) (in) (psig) (psid) Factor

| 1. Running _S.11 A -|% Al .!b 4 61, M W|h==== ====

1 2. Max. dP |S,W -31tig 55s. ie 555m Sas.7o o. tis 7n====

4D4t,
3. Minimum Available ==== ==== ==== ==== ====

{ 4. Just Prior to Wedging I3 .106 * M 1%2. (a th .5 o 0.elaf E 6 '

.

==== ==== ====

i 5. Wedging 132#5 ,mtt 3, OA,to o tn tim 55 t u 551ao ====

| 6. Torque Switch Trip i3.MB -794f.4 Ia, e e . : e 0.B52 4a 0.tB'M M==== ====

; 7. Total )$.317 -1$$pl.S' iS A.C. 3.1he tt ==== ==== '===

] 8. inerta -.a= 'l455 Lift==== ==== ==== ====

{ Note: All values annotated above are actual values, with no correction for static conditions.
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| 08t3 ValV31981 An: lysis Data SnMt

| Wm. Prwell 14' 800 lb. Serial Number 8777tM

j .

Test Date | [[[1) Test Time 1612o i g, ,o
i Test Description Sonf6I 3DSoGpM Stroke # I 7(v ) -

]- Data File M Aun%'t Data Set ou*

!
'

OPEN STROKE
i -

f Running Current |h ,I( amps RMS Unssating Current /,'I, S 1,. amps RMS

Running Power SM6 watts Stroke Time tF 44 seci

Contactor Drop-out Time o,oit sec;
'

Disk Factor (Standard) o,g,gn Disk Factor (NMAC) 0,6171.51

at Max dP at Max dP
Spring
Pack Valve

Displace. Upstream Differential
Time Thrust Torque ment Pressure Pressure Stem

(sec) (Ibs) (ft-the) (in) (psie) (psid) Factor

tJ lb1. Runnin9 2L.365 2,'f o h . to -44 An 4M,to ========

2. Max. dP .9 ,,A 1,1 botg,5o 4(0,"m 6Io Aa 5t6.is 0.05W7====

3. Unseating & Mg 49AM.AL. M S,ga o,o t %1h =a== ==== ====

4. Just After unsenting 8, S'1'1 M ifC.co -4% 10 n.nnr111 S to, G b .6||.1i ====

5. Hammer Blow 'l tC( 19155Jo 0.M'A M==== ==== ==== ====

CLOSE STROKE -

Running Current amps RMS Stroke Time see

Running Power watts Rate of Loading
,

Contactor Drop-out Time see

Disk Factor (Standard) Disk Factor (NMAC)
at Max dP - at Max dP

Spring
Pack Valve

Displace- Upstroom Differential
Time Thrust Torque ment Pressure Pressure Stem

(sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor
1. Running ==== ====

2. Max. dP ====

3. Minimum Available ==== ==== ==== ==== ====

4. Just Prior to Wedging ==== ==== ====

5. Wedging ====

6. Toraue Switch Trip ==== ====

7. Total ==== ==== ====

8. Inertia ==== ==== r=== ==== ====

Note: All values annotated above are actual values, with no correction for static conditions.

Remarks

Un d ne b 7 Slr F L/15/33
s,.ts. w AnalW bN

'I Verthed by: 7,[/f[f]''*\'' f(-
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.

Gat] Valva Tcst Analysis Data Sheet,

Wm. Powell 14' 000 lb. Serial Number 67770-6'

i

f Test Date tf(/33 Test Time i a . 3 4 ., 4 g , , ,
Test Description h 9y1 geon gpg Stroke # tf(y),

Data Fila ac 43 oo ga Data Set ogg
!

! OPEN STROKE
''

.

; Running Current amps RMS Unseating Current amps RMS
'! Running Power watts Stroke Time sec |.

Contactor Drop-out Time sec |

Disk Factor (Standard) Disk Factor (NMAC) !
at Max dP at Max dP

Spring
Pack Valve

|
Displace- Upstream Differential i

Time Thrust Torque ment Pressure Pressure Stem
1

(sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor '

~
1. Running ==== ====

2. Mec dP ==== 1

3. Unseating ==== ==== ====

4. Just After Unseating |====

S. Hammer Blow ====|==== ==== ==== ,

1

CLOSE STROKE ).

i
Running Current C ,}$ amps RMS Stroke Time |O,M sec !
Running Power 4ino 1 watts Rateof Loading % l

Contactor Drop-out Time a.Di6 see IV i350Ib
g Disk Factor (Standard) e.3322 g Disk Factor (NMAC) 3947 ,

at May dP at Max dP J
Spring |

Pack p Valve |
Displace- Upstream Differential |

Time Thrust Torque . ment Pressure Pressure Stem
(sec) (Ibs)- (ft-lbs) (in) (psig) (psid) Factor

1. Running g _4c>e - 4 01.a R1b #f/, 7 W / Fi==== ====

2. Max. dP \'[.ttb -15'Z,M 455 !'L = =,= = 4 J 7. 3 fe.M . M a. I t ht1t
')38 (h.[ QTI3. Minimum Avalable ==== ==== ==== ==== ====

4. Just Prior to Wedging 18.1t9 -3SKh.t o G'l'l .O 0.6140 0 ==== ==== ====

5. Wedging 11.115 - 40nM GM.1f o.ennt af 636 7 C ha .B ====

6. Toroue Switch Trip t t ,Mo -816515 IE20J S o.M C46t 03b5Mh==== ====

7. Total 18.$6B -165MLit i4tli.i1 oa r,1?a'I ==== ==== ====

8. Inertia 6119,s Nlb==== ==== ==== ==== ====

Note: All values annotated above are actual values, with no correction for static conditions. ,

R***'** Sa\vssY,eo|%4on<
O** \B.BE0 Nd.tonu.ok96i Analyzed by: hl ,$b

'

Po%.11.352 P S 3 m ar- re * x
nob 9.(>ut su e 79, we em vertried by: - g j

'

Q., su T.Stt * nok'**** yt)

_ _ _ _ _ ._
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!
Gata Valva Test Analysis Data Sheet

' Wm. Ptwell 14' 800 lb. Serial Number 6777M

'

f Test Date 1 | ( /41, Test Time gt: 5 e ,, , l

| Test Description 5a,gsq p nng)g+ Stroke # i.5 /v ),
'

Data Flie 4,rA seEt Data Set o3g
1

.

OPEN STROKE
,

Running Current i f ,o amps RMS Unseating Current J '} , 3 4 amps RMS-

Running Power 774[ watts Stmke Time )8.6 sec,

; Contactor Drop-out Time n, nog sec

i Disk Factor (Standard) o.4p% Disk Factor (NMAC) O.4$Ojl
,

at Max dP at Max dP |
#

j Spring |
! Pack Valve

| Dispisco- Upstream Differential
i Time Thrvet , Torque ment Pressure pressure Stem

| (sec) (Ibs) (ft-Ibs) (in) (psig) (psid) Factor
W/ih4M. 501. Running i t, ,a n, bt31.on -16. 8;n ==== ====

:

i 2. Max. dP 5.14) te t41.to -.437.1A 5i2.55 L 2 . *A 0.0So'lal====

| 3. unseating L4ts A w t.is , R) ... _0.htMM ==== ==== ====

| 4u,pg 4. Just After Unsesting 5.1 M _nId. s o - At5.811 -o 60101 5\5. 9 o ,5td; .sa ====

o.ogity; 5. Hammer slow 4.1 g,4 3131.ss ==== ==== ==== ==== ,

} I-_

CLOSE STROKE

Running Current amps RMS Stroke Time see

Running Power watts Rate of Loading

Contactor Drop-out Time see

Disk Factor (Standaro) Disk Factor (NMAC)
at Max dP at Max dP

Spring
Pack Valve

Displace- Upstream Differential )
Time Thrust Torque ment Pressure Pressure Stem )
(sec) (Ibe) (ft-lbs) (in) (psig) (psid) Factor

i Running I==== ====

2. Max. dP ====

3. Minimum Avalable ==== ==== ==== ==== ====

l4. Just Prior to Wedging ==== ==== ====

5. Wedging ====

6. Toraue Switch Trip ==== ====

7. Tote !
==== ==== ====

8. Inertia ==== ==== ==== ==== ====

Note: All values annotated above are actual values, with no correction for static conditions.

Remarks

h onbee\in1 accord sn tMcf. gS
e 3.o . 3m.c u,5 ^adv=d bra
5,. n.5s N vermed by: ,4f/s
%a..a a.m -
'' A * * 11 IS%t

- - . .
- -. , - -. .
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1

Stem Thrst expandeci C43OO62.017 Stroke # 14(V) ,

,

.

. . . . . . . . . . .-

. . . . . .- . .
2. a126 $.

. . . . . . . . ..

| | -2296i50 bs | | | | .
. . . . . . . . . . . .. .

--------.-----4-----4-----4-----4-----4-----+-----
-----+-

.-20000.o- - - . - - ,
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. . . . . . . .-35472.75 bs . . ,

. . . , . . . . . ;

. . . . . . . . . ,

, . . . . < . . . . ;

, . . . . . . . . . .
. . . . . . . . . . .
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. . . . . . . . . . .
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. . . . . . . . . . ;
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. . . . . . . . . . . '
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_____,_____,_____,_____,_____,___ _,- 8 m i- *- |__ooooo. o __ _,_ _ _ _ _ _,_ _ _ _
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!

; Gat 3 Valva Test Anr. lysis DEta Sheet
| Wm. Powell 14' 000 lb. Serial Number 87770 6
:
4

h Test Date f /06 /% Test Time p .1n o .m

| Test Description r;ongs1 B oot, r. p g Stroke # 14 (y )
'

,

i Data File v 4A hos 2. Data Set agq

!
j OPEN STROKE.

i
;

j Running Current amps RMS Unseating Current amps RMS

| Running Power watts Stroke Time sec
'

Contactor Drop-out Time sec

! Disk Factor (Standard) Disk Factor (NMAC)

| at Max dP at Max dP

i sprina
j Nd Vah i

j Displace- Upstrasm Differential
| Time Thrust Torque ment Pressure Pressure Stem
I (sec) (Ibs) (ft4bs) (in) (psig) (psid) Factor

1. Running ==== ====,

| 2. Max. dP ====

! 3. unsesiing ==== ==== ====

[ 4. Just After Unsenting ====

| 5. Hammer slow ==== ==== ==== ====

; -.

| CLOSE STROKE

i
! Running Current i1.51 amps RMS Stroke Time t 's,{ sec

! Running Power to664.go watts Rate of Loading h
! ContactorDropoutTime o ng sec /rv\\Gg 1.k,,

{ Disk Factor (Standard) o.4t t,i 9 g Disk Factor (NMAC) o .1714 g1
-

i at Max dP at Max dP
! Spring

Pack Valve
; Displace- Upstroom Differential
! Time Thrust Torque ment Pressure Pressure Stem

| (sec) (ibs) (ft-lbs) (in) (psig) (psid) Factor
j 1. Running to.non 41n .. 3t al 413.11 N/ft==== ====

j 2. Max. dP \ B.12.6 .t.1M1.En 405.S5 5G4.e5 565.2% 0.titess====

$601.8 11G{j 3. Minimum AvaBable ==== ==== ==== ==== ====_
i 4. Just Prior to Wedging 19.151 W|11,M ,u s .in 8.oW e ==== ==== ====

j 5. Wedging 1811( .A5472,1s ag.2 6 0.ntM[sA 55'l.4A .55615 ====

6. Torgue Switch Trip 11,1sn .t6440.h Goi .n4 0.119.M6 0,in tA10==== ====

; 7. Total 13,L10 -tl oce. n \4 %.14 o. tst2u; ==== ==== ====

| 8. Inertia rossa u|a======== ==== ==== ====

f Note: All values annotated above av tctual values, with no correction for static conditions.

Remarks

6p,1335o Analyzed by: 2-[LS[83

p\. . \st,C, ii .e -
vertned tm g,mA 5

s&. s.m.r

_- -_ __



Stem Thrust expcrded. C43OOS2.OE Stroke # LVV)

i

i i- i e i . .
e 6.640 SECi e i e i

D i i .e i

I
| 42990B4 {BS I-'- | | | |

5o000.o- - - - - - - - i - - - - - - - -| - - - - - - - -| - - - - - - -|- - - - - - - - |- - - - - - - - |- - - - - - - - F - - ~ - - - ,

. . i . . . .

. . .

.{
<. , , i

. . . i i e i ,

| | | h !%|
'

V
| | | | |
e i i e i . -

>

i . . i r

e}
e i

. i e i -. .
'

O. 0 - - - - - - - ^ - - - - - - - - - - ----- ---- ----------.*----_-DE--------- "

i i . i

28M9.79 m. .

ii e : 0 e

e i e i

_ i i e i e .
. e e i i i

e i e e i e i i4
e i e . . . . !

-
e e i e .

.- i i e i e i

e i 6.736 SEC e i i -

,

e i i e i . .
!

-50000.0-- - - - - - - -| - - - - - - - -| - -3M315G|LBS - - - - -|- - - - - - - - E - - - - - - - E - - - - - - - |- - - - - - -
i -. . . ;. . .

i e e i i e i ;

i i i . . . >

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

e i e i e . .

. . * e i i i

i e e i . . .
'~m

i i . . . . ,
6 5.4f7 SE.C-

i i i i .
<. . i , e

-100000.O- - - - - - - - i - - M83 t_BS - - -|- - - - - - - '- - - - - - - ',- - - - - - - - [ - - - - - - ,L - - - - - - (,

i . . -i e e i ,

e i i . . . . t
!i e e i e e .

5.' S 6.' O 6. 5 , 7. ' O 7. S 8. ' O 8. ' 5 |
.

i..

b

L

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



i , .n .. . ,, - >- . - _ , . . - . . . , _ , ~ . . . ..a . . . - . . ..-a .~

i

i
i

* j

Id

!

!

.
t

,

f I e 8 8

0 i l i

l 0 8 8

6' i 4 6

; 6 1 i 4 O
; . ......i........... .4........... u...........s.__.. ..

4 I I I O T
4 1 1 6 N
1 4 1 6

4

i -
1 I I I

'
1 6 1 1

.......,........... 9.... .......p...........q......

l i I l
' i l 1 1

5 4 4 5

I i I i O'

.......i........... .T............i...........1
l |

i *
i

1 e Q! s

8 ' ' ' N
1 0 1 1

0 6 v= 1 11

i ll i

......8..-........ .J... ... .L............l...-...i

- 4 4 vs 8 1

l 4 8 IJ

* 4 i N 'l i

6 I I i
O,

- 1 5 6 6

t̂
i......l......... - . 6.....a. ...

m ). . . - . a. . . . . as an ed . . . . ..O
e

1 4 j i
l a l i e=

4 5 6 4
.

j- 1 4 4 4

0 1,.....0........a. 7.---....... 1p...-...... 3..... .... ,
g

6 6 a 6 ,

1 O I l'

4 4 4 0

1 1 0 4 Q

..1......N!
, . . . - . .l.....-..... ..e........==...i e-...a...a. - .

II I I

6 6 1 l ,

L 1 4 1 it

f 1 1 1 I i

l
i t 6 i

1

.l........ s............u............I...... |..
.

. . . . . .

6 4 . , ,

) . i

1 I i 1
,

i e i ,1

I i 6 i
4

D 4 1 1 4 Q 7

,....... ... r...........,...... ;
p . . . . . . ... ._. . . . .. ,

i l i 1 Q
l I 4 4,

* I I e i
LA i ie i .

.e . . . . . . . . . _ .b f _.....ic...........1......; g . . . . . . , 3._ ,

O 5 a i i

N 1 1 1 1*

i i i 1

1 I e i O,

I i i i

) 4 I 4 *

# T
i g C O O O

. .

g O O. O O
.

O O O
2 O O O
+ 0 0 O
F 0 in 0

l -0 l~
, tn
,

4

a

j

e

A

' ., . -



Gat] Valva Test Analysis Data Sheet
Wm. Powell 14' 600 lb. Serial Number 67770-6

Test Date |- f _q 6 Test Time p *,3 o . t t .
Test Description ,6nn 9 5* 3 vm (A y Stroke # C .4 o i l3,(gA

.

- Data Flie
~

at4,6o%L Data Set .Ot( " ~'
8

- . I
OPEN STROKE

.

Running Current @.(4 amps RMS Unseating Current 27.gl amps RMS

Running Power fgto watts Stroke Time, t f..f n sec |

Contactor Drop-out Time 'n,n i see

Disk Factor (Standard) o ,4tt4 g DiskFactor(NMAC) 0 4f(Gis
at Max dP at Max dP

spring
Pack Valve

Displace. Upstream Differential
Time Thrust , Torque ment Pressure Pressure Stem

(sec) (Ibs) (ft-Ibe) (in) (pois) (psid) Factor
1. Running | % .5$a 2 Gpi.M -f,0 11 N 'i. t h Hl4==== ====

607,tt 5 d.6L 0.0 %2. Max. dP *],150 2f ak 11 _4W ====

3. Unsestag 6.64o 41960 S -Sn.n o.on Ml4 ==== ==== ====

4. Just After Unsesting C .136 3l4h.An 44n11 n noudt 314.'61 514 AS ====
j

5. Hammer slow J.a n(ss =s%4Ln o.oSnts==== ==== ==== ====
l

--

CLOSE STROKE

Running Current amps RMS. StrokeTime see

Running Power watts Rate of Loading

Contactor Drop-out Time sec

Disk Factor (Standard) Disk Factor (NMAC)
at Max dP ^ at Max dP

spring
Pack Valve

Dispiece- Upstroom Differential*

Time Thrust Torque , m ent Protauro Pressure Stem

(sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor
1. Running ==== ====

2. Max. dP ====

3. Minimum Avalable ==== ==== ==== ==== ====

4. Just Prior to Wedging ==== ==== ====

5. Wedging ====

6. Torous Switch Trip ==== ====
,

7. Total ==== ==== ====

8. Inertia ==== ==== ==== ==== ====
,

~

Note: All values annotated above are actual values, with no correction for static conditions.

Remarks -

5,.n.G5G 2 /15[$3g y.
wo.4.s.osw .

# -h d5.101 M+ Vertned by: g

. . ..
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i
,

,

.

,

Stem 1Eu- t envnded. C43OO62.035~9 cTe # 12RTV)
.

..

. . .
-

i . . . . . . . . i :
. . . . . . . . . . . . i ;

e i . . . . . . i . . . .
. . . i e e i . . i i e i i

. . i e i e . . . . . . . . .
- . . . . i e . . . . i '.

. . i . . i e e i e i e i
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.
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5 e 15.871 sec .'
' '. . . . i . . i

. . . i N i i e i_i e i

. . .. . . . . . . . .
i -36815.68 hs . .. . . . i e i e i

. . . . i i e i e i i e i

i i e i e i i . . e i . . . ;

14.890 sep 2 .' '. '. '.i e ' ' ' ' ' '
*

i . . . . .
i . . i e i e
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i . . . . p
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I
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r3G75h.55 bs

e i .
. . . . . . .. . .

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

7 .
. . . . .. . . . . . . . . i 1

e i i i . . . . . . . . . .
. . i e i i e i i e i . .
. . . . i . . . . . . . .
. . . . . . . . i . . . . .
. . . . . i e i i . . . . .

-80000 0- --- ' ' ' ' ' 1- ' ' ' ' ' ' '

| | | -| is|3s5 sbc | | f' | | | |
.

. . . . . . . . , , . . ' . . -

'. -F. 8153.70 bs e
i i i e i i -- i ii e

. . . . . . . . .. .
;. . . . . . i i i e i . i

i e i i e i . . . . . . .
:

"
. : . . . . . . . . ,

14.2 14.6 15.O 1,5. 4 15.8 16.2 16.6

. .

h

I.
,

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



_ _ -

i

- _

,

|

,

|
.

I
r
r i

I
6

i l
i
I

i !-

! - |

J. I i e i i
Oi i i i e i

|

_._..__s..............__a...... 6......._.........b
.

. ._

i i e i i
,

i i e i i e-

i i i e i l

a e i i e e

i
' ,_.a ..... L.......i._...._J.......L.___............
I

e i e i e i .

I,

\ i e i i e i
Ii e i e i i

,
1

! l a i i l i 0
!

. . . ... .....i...._.._e_ ......i..... .e........' ..
._. .

i i e i i i e
i i a e i i , ,

e i e i i I ,

I
e i e i e i

!

e e i.__e___.....i...._. 5_____. r------ --------'- !i
.. 3._ ,

'

e i a i e a

e i i i e i )
i i i i I*

O 4
i. . e . . . _ . .i. ._.....,e.._.....,.. ..... 'I

i
....__y... c . 4

e ie ,

$
"

i i d 8 ii
, i i , e

h i ii e i
... ..... . ._.....i_...... ....... _...... ........

e i i i e i
i i i e i e

! e i e i e
O

| i i i i e i
.. 4. ..... . __..........a......_a.._... .i_....... .

|
i i i i i e * -

| i i e i i - . ,

!

I i e i e i
e i e i *i

. . . a . . . . . . . L . . . . . . _. ._...J.._..._L....._.i. __.....

|i e a i l i

| i e i i e i |

! e i i e i e l

l i i i i o :
i

,...i......_e........i. ..... ....i.. ....e..... . .. 4.

i i i i i eq ;

i e e i e i i,

. i e i e i e- i

e i i e i e i

.. 3._.___. _._....e._ ... 3...__ i . . . . _ .i. .. i
.._..

( , ,

. i e i i

i 1 e i i

e i i e i g
i e i e i

__...........N..3.......,..........__..,.......,..
i e i i e i

"
i i 8 i e i

i i i e i i

i . i i .
... ....... ...._.......... ....._ .... ......-_.

i e i i i
ii e i i i
It i i e i e O li i i e i

.. .......w.......i.......a.... ..a....... .. .._... .

1. . . . . -

i i i i i . - 1
i

* O O O O O O
. . . . .

O O O O. O O
o O O O O O O

f C 0 v M N -

>



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

j Gato Valva Test Analysis Data Sheet
'

i

j Wm. Powell 14' 000 lb. Serial Number 67770-6
'

i
j Test Date i_1 ,lA Testilme i7 : 52 t o$.,.

~

i Test Description .5 oopg goooaen Stroke # isg/q)
.

! Data File az 4 A natt Dets Set og
1

! OPEN STROKE ;.
1:

! Running Current amps RMS Unseating Current amps RMS

j Running Power watts Stroke Time sec

Contactor Drop-out Time sec
,

} Disk Factor (Standard) Disk Factor (NMAC)
I at Max dP at Max dP

| spring
j Pack Valve

{ Displace- Upstream Differential

| Time Thrust Torque ment Pressure Pressure Stem

: (sec) (Ibe) (ft-lbs) (in) 'psig) (psid) Factor
| 1. Running ==== ====

| 2. Max. dP ====

I| 3. Unseating ==== ==== ====

| 4. Just After Unseating ====

5. Hammer Blow ==== ==== ==== ====

-.

| CLOSE STROKE .

|

| Running Current l'l, g ( amps RMS Stroke Time 10.o sec
'

Running Power noe watts Rate of Loading y6

| Contactor Drop-out Time n ,n a sec ~ 3500 th

| st Max dP ~
0 44855 Disk Factor (NMAC) D.3653 ADisk Factor (Standard)

at Max dP ,

; Spring |
| Pack Valve j
; Displace. Upstrearn Differentisi
i Time Thrust Torque morn Pressure Pressure Stem i

'

; (sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor
| 1. Rt.nning 7 opo 1 51.5% bl.56 656.10 n/A==== ====

;

335. M 5Al.'LQ 0.til u |2. Max. dP I4. He M 6).LS 4.14,f9 ====

i 3. Minimum Avanable 776m.tt iWI I-=== ==== ==== ========
'

{ 4. Just Prior to Wedging n 5.Ch - % 752.55 GM.4i 0,ntutg ==== ==== ====

i 5. Wedging 15.111 -AGats. a Gh1.n b.tihni A G.12. 50116 ====

| 6. Torque Swach Trip IG . A6 6 I8tn.1n 1158.5"I 0.124 t t s
'

0.W1114==== ====
~

7. Total I(. 4B -8tl40.L5 15 0a! .t i o.3.65 so ==== ==== ====
;

'l587: a. Inertia M ==== ==== ============
;

i Note: All values annotated above are actual values, wRn no correction for static condite . |

3 Remarks
ther5.p.LE.b(A ~M\

['l$ f$3
-

i

| " .5 led; C.hio Analyzed by:

b)' f *" ' ' 4 ' * M 2pfgv.rined by:

,
t

-
. . . ._
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T

't

w

.

l
'

.. .

1

Stem Drust emmded D43005.005 Stroke # 6(H)
i
;

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

e e e e s , e s
. . . - e e , e t

. , , . . . . .
-

, , , , , , . . .
, . 17.8 r>sec . . . -- . . .

'. . . . 2 ' ' ' '

'

,'- - = 94* - .' - - - - .' - - - - - -| - - - - - .' - - - ----- ------
' '

-20000.O- ------ -----
.

, . . ..
,

, , , , , . . . .
, , , , . , , .
. . . . a 7sO sec . . .
. . . . e i 4 e

| | | | -1433680 bs |
-

.. . ,

| | |
. . . , , .
, , ,

_4oooo, o __ _ _ _ _ _ , _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ , _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ . _ ,. _ _ _ _ _ ,. _ _ _ _ _ _, ,, ,.

. . , , . . , , ,

| | | na2)sec | ; ; | | ,
, , , , . . . , , ,
. . . -146F4. 60 tw - * - . e
. . . . . . . . .
. . . i e e e . .

!i e e e _ e e . . .
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,

1

j Gate Valv] Test Arialysis Data Sheet ;
|Wm. Powell 14' 000 D. Serial Number s777M<

fi .

Test Date I f 3 B3 Test Time ig. m:%

| Test Description JDntiI 56m r m Stroke # ((g; )
'

Data File T)non qt Data Set o o g
,

j OPEN STROKE
;

,

! Running Current amps RMS Unseating Current amps RMS

| Running Power watts Stroke Time sec

{ Contactor Drop-out Time see

i Disk Factor (Standard) Disk Factor (NMAC)
j at Max dP at Max dP
j Spring i
1 Pack Valve -

| Dispinos. Upstream Differential
i Time Thrust Tc.aus ment Proesure Pressure Stem i

,

! (sec) (Ibs) (ft-lbe) (in) (psig) (pold) Factor

| 1. Running ==== ====

j 2. Max. dP ====

| 3. Unseating ==== ==== ====

| 4. Just After Unseating - ====

j 5. Hammer Blow ==== ==== ==== ====

'CLOSE STROKE
}
j Running Current G..t 0 ampsRMS Stroke Time |f, o[ sec
j Munning Power 'ltc3 watts Rate of Loading No
} Contactor Dropeut Time o.ms sec )
! Disk Factor (Standard) 6.35141g DiskFactor(NMAC) o44%oto |
! at Max dP at Max dP

| Spring
i Pack Valve
! Displace- Upstream Differential
j Time Thrust Torque ment Pressure Pressure Stem
i (sec) (Ibe) (ft-lbs) (in) (psig) (psid) Factor
} 1. Running S.... 4441.en? 13.6 \M , tl

tJ | A
==== ====

| 2. Max. dP quM -S.2 tg , g o 16R .10 fil 41 ilG .C 5 0 51515E====

I 3. Minimum Avaliable htyi il1 U n==== ==== ==== ==== ====

i 4. Just Prior to Wedging it .13 o -\4Mf.tn 14f.%f D.Doble*A ==== ==== ====

i S. Wedging it.1:La -14614.(6 .2 % .t C D. bod'los h 5.%s a 16 An ====

) 6. Torque SwitchTrip 13. 6.u -E trn. b 115C.1n o. mot t 0,!ooios==== ====

2 7. Total Lt.(e . R'lS to 1519. f,5 0. m L45 ==== ==== ====

; 8. inertia 11E5 nl6==== ==== ==== ==== ====

Note: All values annotated above are actual values. with no correction for static conditions.<

Remarks ['

! 9 N.'. if,.co o g qN
I N1.c 56h 14se *D .

| " Mop'. \$.25 vertned by: - t/6/fJ
his pr bh h a shp eM60 o3 ton @004o

i
i
'

_ __ _ ._. _ __ __



..

n

Stem Tlvust enxnded D4.XX)BOJ6 Stroke # WH)

. . . . . . . .
. . . . . . .

4400 sec 3. . . . . ..

496se2s bs .
_ . . . . .. .

. . . . .
. . . . .- .

. . . . . . .

SocoO.o- - - - - - - - r - - - - - - -| - - - - - - - - - - 4 - - 4 gs -see - - - t - - - - - - - |- - - - - - - -| - - - - - - > -
. . -

2352730 bs
. . . .

. . < . . . .

. , , . . . . .

. , , . . . . .

. , , . . . . .

. , , . . . .

| | jM.W. | |
'

.
. .

j.
. . . . . -

. . . . . . . .

O. o - -----
. . . . . . .r- ----- . 3

------ r----- .-------,-------i-.
. . . . 2 5.o e.s e . . .
. . . .

- . . . .
. . .

. . . .
. . . . . 1698170 bs . . .

. . . . . . . .

. . . . . . . . .

. . . . . . . .

. . . . . . . .

. . . . . . . .

. . . . . . . .

. . . . . . .
-50000.0--------e ------.- -----*-------+-------*-------*------*-------*.-

. . . . . . .

. . . . . . .
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. . . . . . . .
. . . . . . . .
. . . . . . . .

. . . . . . . . .' . . . . . . . . .
s . . . . .4 3298 m.e . . . . . .

. . . . . . . .
-100000.O- - - - - - - '- - - -8 639.' 70 bs - - - s. - - - - - - 3 - , - - - - .L - - - - - - t- - - - - - - - - - - - - - .s -. . . .
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U E E y y g g

3. 5 4. 0 4. 5 5. 0 5. 5 6. 0 6. 5
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- . --.__ _.__.- ._ .._. _ . _ _ _ . _ _ . _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ ,

| Wm. Powell 14' 000 lb. Serial Number 87770 6

| Test Date i /)S|e5 Test Time l '7 . ; e d ) ,, .
4 Test Description Enn P<, t 3 son cm Stroke * .5 su' O
! Data Flie E aA4Anop Data Set n ,ga-

f.
2 OPEN STROKE
:

-

J

| Running Currett 14,t amps RMS Unsesting Current 16,$ amps RMS
i Running Power Mh watts Stroke Time tg.A see

Contactor Drop out Time /> , e it sec

Disk Factor (Standard) o .El AS4( Disk Factor (NMAC) d40\Atb
'

; at Max dP at Max dP
'

! 5pring
! Pack Valve

Displace. Upstream Differential
Time Thrust Torque ment Pressure Pressure Stem

! (sec) (Ibs) (ft-lbs) (in) (poig) (psid) Factor
j 1. Running |1 noe 3M141 -1% ,1o 111,11 WE==== ====

j 2. Max. dP 5,o44 ICall.1n - 231.4) 2.1h,E,L 214.fo 0.01h*5====

: 3. Unseating 4.see 4 W4,2( -(>E\.6b 0.nwa s ==== ==== ====

| 4. Just After Unseating 4 5(3 Mm.ga 3R4s 0 tt15th 214,5 a, 2.l f . i d ====

j 5. Hammer Blow S.36 96%,1n 6.eWit.==== ==== ==== ====

; . *

| CLOSE STROKE
~

:
i

j Running Current amps RMS Stroke Time sec
i Running Power watts Rate of Loading

| Contactor Drop out Time sec

Disk Factor (Standard) Disk Factor (NMAC)
'

|
~~~at Max dP at Max dP

j spr6ng j
: Pack Valve
| Displace. Upstream Differential |
| Time Thrust Torque ment Pressure Pressure Stem 4

: (sec) (Ibs) (ft-Ibs) (in) (psig) (psid) Factor )
^

i 1. Running '

=.== ==.=

| 2. Max. dP -===

| 3. Minimum AvanatWe ==== ==-- ===. .... ....

! 4. Just Prior to Wedging i.... .... ....

! 5. Wedging ....

6. Torque Switch Trip ==== ===.

4 7. Tomi .... . .. ....

! 8. inerte .... ..=. .... .... ....

| Note: All values annotated above are actual values, with no correction for static conditions.
! Remarks
'

6'. & l .$'.irat.g\ 5 A i ' .1.g.= . A' Wad br. NidAbi

| Wbt M*t' 4) 31Soce . vermed by: //t[fy
| cpbe-bwr,(ptv.nge.7
,

!

)

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

Cat]VCivaTest An: lysis D ta Sheet
i Wm. Powell 14' S00 lb. Serial Numt.,er 87770 6
;

1

i Test Date I hn J os, Test Time t b : 2P.4 e r
1 Test Description godg67 ano o n Stroke # 4.st(y T

i DatePlie 'T)41nn a Dets Set o is;
i
8

j OPEN STROKE

i Running Current amps RMS Unsesting Current amps RMS

| Running Power watts Stroke Time sec

| Contactor Drop-out Time sec

j Disk Factor (Standard) Disk Factor (NMAC)
j at Max dP at Max dP
j 5pring
! Pack Valvo

| Despisoo- Upstream Differential
j Time Thrust Torque mont Prosauro Pressure Stem
! (sec) (Ibs) (ft-the) (in) (pois) (pold) Factor ,

| 1. Runrung ==== ====
' 2. Max. dP ===- i

! 3. uns ung ---- ---- ----

; 4. au.t After Unsesung - ----

L s. Mammer stow ---- ---- ---- ----
i

! CLOSE STROKE -

!
,

| Running Current i4.5 amps RMS Stroke Time 19 ,,, sec

| Run.ning Power g501,( watts Rate d t.oading tan
1

i ContactorDrop-outTime o m4 sec
'

! Disk Factor (Standard) e,4 gdy Disk Factor (NMAC) o,c' tog 44 l

j at Max dP at Max dP
j Spring
; Pack Valve 1

{ Displace. Upetream Differential ,

I
Time Thrust Torque ment Pressure Pressure Stem
(sec) (ibs) m-ibs) (in) (psis) (psid) rector

1. Running 8. . e, 613.15 ') , 4 6t .rq Mjh--== ====

j 2. Max. dP 17.flo -BMt.*l5 Mif IC$,b) 17334 0.11.2A 6====

; 3. Minimum Avanabie Sigs5 itee '

---- . -- ---- -- - ==-

| 4. Just Prior to Wedging I 9,)h 5 - 12 M 14 LI4,lA n.nnnm1 ==== ===- ---*

| s. Wedging 15 1 % mnus i m i. O. m 111.54 195.5t ----

6 Torque Switch Trip 18.8){ JMn 11 5 .4 ) c.itt tC4 0 M!1f4$==== ====

7. Total ts.ou .m % t5B3.n o.ni7n ---- =--- ----

; s. inerua Ng1on---- ---- ---- ---= ====

l Note: All values annotated above are actual values, with no correction for static conditions.

! Remarks

i by455 .11.%5 occ,, '! J/u[!S .Anawed by-
j Doior90tt: 6 165 & . / -

f

M*Tr ' i1404, verwied by: /,f/fJi "

| E*hbdtb*hi A$Mk 6akt., a l'4'

ht% \'\esdf lake. M Q h sn%stof,

.'
0

i

_ _ _ _ _ _ . _ _ . _ _ _ _ _. _.
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I
'Stem Thrust ewrtd D43OOBO39 Stroke # JR(H) 't

t

.

. . . . . . .

4560 sec 3. . . . .
. . . ..

. . . . . . .

5124352 t$.s
. . . . . .
. . . . . .
. . . . . . .

------

'--------|--------|!- - - - - - - i - - - - - - - -| - - - - - - - -|- - - - - - - 'r - - - - -
-

30000.0-
. . . . . . .
. e . 4 4.612 sec , , e

. . . . . . .
; ; ps2sso es; ; | :

e

. . . . . :-

. . . . .

J.,
6. . . .. .

. ,

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

0. 0 - ------ ,--------I------- ,------ ,, ------ ,.. . . '

r ,------- .------- r----- .

-. . , , , .
, , , ,

2 5515 see
.

. . , , . ,.

. . . . . . .

| | | uta9s == | | -
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. . . . . . .

. . . . . . . .

. . . . , , .

. . . . . . . .

. . , , . . .
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,
_

. . . . . . .
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. . . . . . .

3M N ! | |
'

. . ;
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822"34.10 bs
- -

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

e s . . ,

e . . . . .
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. ;

. : ; -

__._
3. 5 4. O 4. 5 5. O 5. 5 6. O 6.' 5 <

;
i
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; Cate Valva Test Analysis Data Sheet
; Wm. Powell 14* S00 b. Serial Number $7770-8
!-

; Test Date | / \4 / (4 Test Time t o , t t., o 5 ,,
{ Test Description 1nn pr[ annn ca g Stroke # y(w3

Data Pile n.d 4 Abe R Data Set ow .

|

j OPEN STROKE
i

i Running Current t(.oo emps RMS Unsesting Current fil.e amps RMS
Running Power ing6n wat's StrokeTime t5.4 sec

j Contactor Drop-out Time n.nn esc
; Disk Factor (Standard) 0.54b5o3 Disk Factor (NMAC) 0.fotMM
i at Max dP at Max dP

spring
Pack Valve

$ Displace. Upstroom Differential
j Time Thrust Torque ment Proesure Pressure Stem
| (sec) (Ibs) (ft-Ibs) (in) (pois) (a=M) Factor
: 1. Running IG.oco 42 La E -El.A 9 5,$ 5 tJIA==== ====
2 2. Max. dP E015 llKt,30 -\41.64 \ th..% ll4.Ct 0.M 46tA====
: 3. Unseating A,5Co 5tt4s 31 -tst to .a. vie, ==== ==== ====

4. Just After Unseating A ,(g L \Luf,&n .JAMdo.me, E i11 .4 1 11 !r.1b ====
j 5. Hammer 810w b .W -StWm Li m==== ==== ==== ====
'

CLOSE STROKE

Running Current ampsRMS Stroke Time sec,

-Running Power watts Rate of Loading
-

I
'CoIitactor Drop out Time sec

| Disk Factor (Standard) Disk Factor (NMAC)
i at Max dP at Max dP

| Spnng
j Pack Valve
j Displace. Upstream Differential
1 Time Thrust Torque ment Pressure Pressure Stem
| (sec) (Ibs) (ft-lbs) (in) (poig) (psid) Factor
i 1. Running ==== ====

j 2. Max. dP ====

9 3. Minimum Available ==== ==== ==== ==== ====

; 4. Just Prior to Wedging ==== ==== ====

. 5. Wedging ====

6. Torque Switch Trip ==== ===.

; 7.Tomi ==== ==== ====

; 8. inenia ==== ==== ==== ==== ====

; Note: All values annotated above are actual values, with no correction for static conditions.
; Remarks /

b ' M * 414 %ti Analyzed by: Ifl! hj % r Ah, b.o3Tg . M '

f k*.2.b95pu vertried by: Aa / f3
'"

| W p o a g.. ..A /*
| .

-

1
. _

. . . .
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I

Sterti Hvust ewvjed D43008004 Strcd<e # 2(H)

, e i e e e e

i e . . . e

i . . . . i e

i e i e e i e ;

i . i e i . .
. i e i . . i

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

' '-20000.O-' - - - - - - - - - ' - - - - - - L .-------i .--------.'--------J----- ,
, i . e ,

| | | 5 B.6p9 sec | j'

e s
, i i e - # e ;

, e i e : -3/64.30 bs e i
e i . . . . >

T7520 sec ' 2 ' ' ' !'.
'
, i i . . . <

i . . i
-

i .N-22485.40 bs e i i i . -,

-40000.0--'--------'-------- '--------'-------- 2 ---- - - - ' - - - - - - - - - - ' - - - - -
, e i , e i i

| | | | | 430 sec
, . . i e i ,

4a, sos see -e,8397a0es, i i . .
, , . .

i

| . -36029.44 bs| | | |
'

'

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

-60000.O-'--------8-------- L--------'-------- 2-------- ' - - - - - 7-s-----
i i . . . ,

,

i e i . . . 3
i e e i . . . .

i i e e , , i :
i e e e i e i !
i i e i . . .
i i e e e i e
i e e i i e i.

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

-80000.07 - - - - - - - - 1 - - - - - - - - - ; - - - -are7 -|- %- - - - ; - - - g- - - - -|- - -
- - _--;-----

-

| | | -sus 4h3 b.s ! |
, . . . . , .
, . . . . . ,

i . . . , , ,-

16'.5 1 .O 1 .5 18.O 18'.5 19.O 19.5

.

e
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j Gate Velve Test An0 lysis Data Sheet

| Cm. Powsil 14' 000 D. Serial Number 87770-6
:

Test Date ilobl35 Test Time 1): 4 0' n..,
,

j Test Decoription Sone 3y sonn ag stroke # ;M
Dets File aA 4tn.,a Dets set on4-

OPEN 8TMOKE

Running Current amps RMS Unsenting Current amps RMS
Running Power watts Stroke Time see
Pmor Drop-out Time see

Disk Factor (Standard) Disk Factor (NMAC)
at Max dP at Max dP

spiing
Pach Valve

Displace. Upstroom Differential
Time Thrust Torque ment Prosauro Proesure Stem
(sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor

I. Runn6ng ==== ====

2. Max. dP ====

3. Unseating ==== ==== ====

4. Just After Unsesting - ====

5. Hammer 81ow ==== ==== ==== ====

CLOSE STROKE

Running Current 17. 4 0 amps RMS Stroke Time 1).n3 sec
' Running Power acio watts Rate of Loading Nn

Contactor Drop-out Time p, ogA see

Disk Factor (Standard) 0.33145 Disk Factor (NMAC) o ,31 g i g4
at Max dP at Max dP

Spring
Pack Valve

Displace- Upstroom Differential
Time Thrust Torque ment Pressure Pressure k' tem
(m) (Ibs) (ft-Ibs) (in) (poig) (psid) Factor

1. Running tm -jr.,, ag,io .E t o ,i n u/H==== ====

2. Max. dP \1 516 -2A415Ao MSAf A44.~In SA7.b 0.t\11N====

3. Minimum Avalable Pnnt i t G 4.le==== ==== ==== ==== ====

4. Just Prior to Wedging 1Q .? e g, - MotsAA g M ,i'N o,esggg ==== ==== ====

5. Wedging 19.( u -31154 M 629 34 6,M2tse 54 Lee m .R n ====

6. Torque Swnch Trip t e.toq .tra n Ge7,gf 6. m sin 1.Initai==== ====

7. Total t\ ),*47 -M M*l,% if r .: 5 0.24 MM ==== ==== ====

MB8. inenta n==== ==== ==== ==== ====

Note: All values annotated above are actual values, with no correction for static condnions.
Remarks

Analped by- Mis /33hi B..LD*j Au.
bis 3Lk : 1.tl( w.

Z/ f[ff" Si vermed by:

sssb. (s.ni %
e

.cw
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Cat 3 Vciva Test Analysis Data Sheet

4 Wm. Powell 14' 400 D. Serial Number 67770 6

1

) Test Date l- 00 s 'A Test Time \0 . e i '. 4 .,
! Test CC,^2^ i 5oJ.cr ebeeGM stroke a g(m
j Data File amenn9 Dets Set no :,

~

1
?

i OPEN STROKE
!
I

j Running Current 4 ,*l amps RMS Unsesting Current J,( .te amps RMS '

j Running Power 1gt1 watts 8troke Time tt.( see
Contactor Drop out Time n , e , i see

-

Disk Factor (Standard) o,n n 34 Disk Factor (NMAC) C.4MS19
j at Max dP at Max dP

| spring

| Pad vah
Dispence. Upstream Desterential

| Time Thrust Tongue mont Proesure Pressure Stem
| (sec) Obs) (ft abs) On) (psig) (a=888) Factor
' 1. Running 15 0o0 u'M M - 13 .2 5 455..e WIR==== ====

; 2. Max. dP 9, .C n 45gg1 A M4 4 3, 4KB. 8 \ 4R56 0 0BM7(====

! 3. unsenting 9,gg4 ent sn ss i . ,,, o,now ==== ==== ====

; 4. Just After Unseating 9,3&f ja661.9t -410.in o,0M6Lt' 4 M . . r, 4 01.6 ====

; s. m mm.,siow ou -um.n o.m m==== ==== ==== ===.

4

i CLOSE STROKE
i

) Running Current amps RMS Stroke Time sec
Rurtning Power watts Rate of Loading;

i Centactor Drop out Time sec

| Disk Factor (Standard) Disk Factor (NMAC)
at Max dP at Max dP,

| Spr6ng

| Pack Valve
; Displace. Upstream Differential
; Time Thrust Torque ment Pressure Pressure Stem
I

(sec) (Ibs) (ft4bs) (in) (poig) (a=8) Factor
i 1. Runn:ng ==== ====

i 2. Max. dP ====

; 3. Minimum Available ==== ==== ==== ==== ====

{ 4. Just Prior to Wedging ==== ==== ====

j s. wedging ====

; 6. Toraue Switch Trip ==== ====

j 7. Total ==== ==== ====
; 8. Inertia ==== ==== ==== ==== ====
l Note: All values annotated above are actual values, with no correction for static conditions.
1 Remarks

O'O 5
Analyzed by: 2./LIlHnob M f.m.w ,

| S h q ,1 g verified by: //ff
"

j
<

---
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Cate Vciva Test An: lysis Data Sheet'
,

Wm. Powell 14' 400 lb. Serial Number 87770-4
i

-

I rest Date |-B-93 Testiime 10://,: 6
; Test c::z #^E . /00 95/D . 4000 6M Stroke a 2 g OO

! Data File C43OoB7_ Data Set 03/ .
i
| OPEN STROKE
i

Running Current amps RMS Unsesting Current amps RMS;

i Running Power wetts Stroke Time sec

! Contactor Drop out Time see

i Disk Factor (Standard) Disk Factor (NMAC)
j at Max dP at Max dP

! 5pring
Pack Valve

; Dispisco- Upstream Differential
| Time Thrust Torque ment Procoure Pressure Stem
! (sec) (Ibe) (ft-lbs) On) (pois) (psid) Factor
: 1. Running ==== ====

2. Max. dP ....

.! 3. unsenting .... ==.. ....

| 4. Just After Unseating .- ...=

s. Hammer siow; --.. .... .... .. .

2
i

| CLOSE STROKE
,

!' Running Current /7,698 ampsRMS StrokeTime //. 3 O'/ sec
j Ronning Power 912g watts Rate of Loading yg5 g//aM rde,

DoEactor Drop-out Time d. O// see of /auBM4 /lofd
Disk Factor (Standard) g Disk Factor (NMAC) 0 5/06 -
at Max dP at Max dP,

-

Spring | |
; Pack Valve i

j Dispisco- Upstream Differential
; Time Thrust Torque m ent Pressure Pressure Stem
! (sec) (Ibs) (ft-Ibs) (in) (psig) (psid) Factor :

| 1. Running 9.OM //22. I 9./76
'

46.6/7 0.00W==== ====

{ 2. Max. cP W /7. 6// -65%.7 /29.39 //4. /s. //7. 21 0./4l(p====

1 3. Minimum Avanable 79950 /30.5o==== ==== ==== ==== ====

i 4. Just Prior to Wedging /7 6// -65E 7 /29.f9 4.0/#/ ==== ==== ====

1 5. Wedging /7.6B5 -7/22,/ /M. 68 0. 0/dz /2/.77 /2/.92 ====

j- 6. Torque SwitchTrip /$.f/6 -B/37J /2M.f B.23#O 0.1008 !==== ====

j 7. Total /8.S6f -B9477 /#9F. / O.272s' ==== ==== ====

j 9/048. Inerta 0.0385==== ==== ==== ==== ====

Note: All values annotated above are actual values, with no correction for static condluons.
j Remarks
;

&11k.dP inwist M JMT PRsoet To
| Wh[

'

i wf b6f N G. PD55: ALE. PRf5504f. CoAff#8L Anatpod by
t Peont.Em cAuscD PAE55uAE To #NCAEME
| M7fA valve IvAs cLDSED, SEE verified by: /

7 ffg,y| ATTAC HED PLOT.s .
i

i
:

- . _ _ , _ _ , -_.
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Wm. Powell 14' 000 C. Serial Number 6777H

'

Test Date l-8-93 Test Time /0: 4It El
Test Description /oo p5pp 4000 GF/rt Stroke #] 7 (y)
Date Flie C4300gg Deta Set 03'o j

-- !

OPEN STROKE

Running Current /7,23(, amps RMS Unseatmg Currers '29,lo3 6 amps RMS
i

Running Power 844.| watts StrokeTime /8,46 s- see

Contactor Dropout Time o,o/o sec

Disk Factor (Standard) 0.542C Disk Factor (NMAC) 05W ;

at Max dP at Max dP
s . ;. ,r

Pack Valve ;

Dispisoo- Upstroom Differential

Time Thrust Torque ment Pressure Pressure Stem
*

(sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor

0. 03+2.144.351. Running /g.opo 405/,7 -3962, -=======

/09, SG |lO,94 0.06002. Max. 6P AL. 641, 10939 -M | . 3 ====
,

3. unsenting 4.486 51858 ~716.2 .0099 ==== ==== ==== .

4. Just After Unsesting 4,7g g- //3(% ./S0.8 , OZ% /09. // //O.48
'

==== ;
^

.Of6 05. Hammer slow 3.7.68 -7895+i ==== ==== ========

P

'

CLOSE STROKE
. ,

Running Current amps RMS Stroke Time sec :

Running Power watts Rate of Loading

Contactor Dropeut Time see
~

Disk Factor (Standard) Disk Factor (NMAC)
af Max CP

~

at Max dP
Spring
Pack Valve

Displace- Upstream Differential !
Time Thrust Torque ment Pressure Pressure Stem |
(sec) (Ibs) (flybs) (in) (psig) (psid) Factor j

'

i. Running
'

==== ====

| 2. Max. dP ====

3. Minimum Avalable ==== ==== ==== ==== ====

4. Just Prior to Wedging ==== ==== ====

5. Wedg!ng ==== .

|
6. Torque Switch Trip ;==== ====

i 7. Total ==== ==== ==== ,

8. Inertia ==== ==== ==== ==== ====

Note: All values annotated above are actual values, with no correcten for static cor)ditions.
7

Remarks

kv#dds W28ME Ana@ed $ g 7

v ~ * w # // * / o :
/

.

. _ _ .
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Oate Vciva Test Anilysis Data Sheet
Wm. Powell 14' 400 D. Serial Number 87770 6

i
-

! Test Date |[8[93 Twt Time 8:30:03 !
j Test Description 200 PSID . BrOO GPAA stroke # 24M
i Dets Flie c43 cog 2 Dets set 029 |

!

! OPEN STROKE )

! |

! Running Current ampsRMS Unsesting Current amps RMS

j Running Power watts StrokeTime sec

; Contactor Drop outTime sec j

| Disk Factor (Standard) Disk Factor (NMAC)
'

f at Max dP at Max dP
--

; sprins 4

j Pack Valve )
i Displace- Upstroom Differential

| Time Thrust Torque mont Proesure Pressure Stem

j (soc) (Ibs) (ft-Ibs) (in) (psig) (psid) Factor

j 1. Running ==== ====

)
'
; 2. Max. dP ====

| 3. Unseating ==== ==== ====

| 4. Just After Unseating .- ====

| 5. Hammer Slow ==== ==== ==== ====

CLOSE STROKE
|

i Running Current /8,977 amps RMS StrokeTime /C.767 sec
! Munning Power 9 74./ watts Rate of Loading yes
| Don' tactor Drop-out Time C.O/4 sec

j D;sk Factor (Standard) 6.368Z Disk Factor (NMAC) O.3/68
| st Max dP at Max dP

! sprine
! Pack Valve

{ Dispisco- Upstream Differential
! Time Threst Torque ment Pressure Pressure Stem
; (sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor

1. Running 6.000 // 30. 6 /6.0/ /4/,7I6 0.06/4' ==== ====

| 2. Max. dP /S,OfC -80||,6 /6/ 6 252.7.7 25(. 8'~/ O. /f56====

| 3. Minimum Available 78925 /270.6==== ==== ==== ==== ====

| 4. Just Prior to Wedging /6.074 -/5799 2 81. Z .0/49 ==== ==== ====

| S. Wedging /6, /78 -/59/4 283.4 .048 245 96 240.7 2 ====

| 6. Toroue SwitchTrip /6,8 /0 ~79956 /286.6 2335 0./#2/==== ====

j 7. Total /6.94Z -M 226 /6.JO. 3 .26%$ ==== ==== ====

.0350|
s. Inertia 8270==== ==== ==== ==== ====

j Note: M values annotated above are actual values, with no correction for static conditions.

! Remarks

Analyzed by: .$ 3
Verified by: Mi$ .3

; d
;
m

0

i

._____ . _ _ ._., _ _ __ , ,_ - _ . . _ . .
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Gata Valva Test An: lysis Data Sheet
| Wm. Powell 1r 800 lb. Serial Number smo 6

i

Test Deie |- 8-93 Test Time 8 t 23:20
|| Test Description 200 PS ID arsoo GPm Stroke # 2 r (v)
j Data File C420082_ Data Set c2B
!

i OPEN STROKE
i

| Running Current /[p. /04 amps RMS Unsesting Current 27. 860 amps RMS

} Running Power 8497 watts StrokeTime /B 606 see
1 ContactorDropoutTime o.Ooq sec

| Disk Factor (Standard) 0, ggf f DiskFactor(NMAC) O.[,033

)j at Max dP at Max dP
I spring

| Peak Valve
i Despicco. Upstroom Differential
! Time Thrust Torque mont Proesure Pressure Stem,

: (soc) (Ibs) (ft-Ibs) On) (psig) (psid) Factor
1 1. Running 21,000 2402.2 -26.97 270.oz .0A4r==== ====

! 2. Max. dP (. 377 h40/ -24 3.7 120.39 221.12 .0797====

| 3. Unseating 6./27 454/B -(.18.5 .0104 ==== ==== ====

{ 4. Just Atter Unsesting 6 343 /%9.3 -2M.3 .0102 222.18 221.72. ====

| s. Hammer slow 4.927 -8//f0 .0897==== ==== ==== ====

j CLOSE STROKE
!

| Running Current amps RMS Stroke Time sec'
Running Power watts Rate of Loading.

i Contactor Drop-out Time sec
|

Disk Factor (Standard) Disk Factor (NMAC)
! at Max dP at Max dP

spring
; Pack Valve
| Dispisco. Upstroom Differential

| Time Thrust Torque ment Pressure Pressure Stem
j (sec) Obs) (ft-lbs) (in) (psig) (pold) Factor
| 1. Running ==== ====
i 2. Max. dP j ====

'-

i 3. Minimum Avanatse ==== ==== ==== ==== ====

4. Just Prior to Wedging ==== ==== ====
'

5. Wedging ====

6. Toroue SwttchTrip ==== ====

7. Total ==== ==== ====
,

8. Inertia ==== ==== ==== ==== ====
i

i Note: All values annotated above are actual values, with no correction for static conditions. I
] Remarks

.| Analyzed by: ghy
_

|
****r plGbf zN/u

'!

l
>

'
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l

Este Vdv3 Test Analysis Date Chset !

Wm. Powell 14" 000 D. Sortel Number 87770-6

"

Test oste |-79 E Test Time /7:/8//6
Test c::w'A i 300 esID vooo GrM ~' 8troke # 24. Lv')
Dets File C430082 Dets Set 027-

OPEN STROKE

Running Current amps RMS Unsesting Current amps RMS

- Running Powc watts Stroke Time see

Contactor Drop out T;;M sec

Disk Factor (Standard) Disk Factor (NMAC)
et Max dP at Max dP

,

spring '

Psok Volvo
Despisco. Upstream Differential |

Time Thrust Tongue mont Proesure Pressure Stem
,

(sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor '

1. Running ==== ====
_

2. Max. dP ====

3. Unsesting ==== ==== ====

4. Just After unsesting - ====

5. Hammer Biow ==== ==== ==== ====

CLOSE STROKE ;;
'

;

I
Running Current /[p,92 7 amps RMS Stroke Time //./9/ sec

- Munning Power B958 watts Rate of Loading 7c5
Contactor Drop-out Time O. O/4 sec vtt>00 W
Disk Factor (Standard) g Disk Factor (NMAC) 0.309(,
at Max dP at Max dP

:
spring
Pack Valve t

Dispisoo- Upstroom Differential
Time Thrust Torque ment Pressure Pressure Stem

'

(sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor
1. Running 9.000 //19. / 22.50 /99.12. O/f49==== ==== -

376.47 37B.73 0./#532. Max. dP /7. //6 -/2 /67 2f5.o# ====

793/f /296.43. Minimum AvaBable ==== ==== ==== ==== ====

4. Just Pnor to Wedging /S,(42 -2268| 403.72 , O/74r ==== ==== ====

s. wedging /&324 -23197 419.72 ,0I95 3 r 7. 6 1 366.17 ====

6. Torque Swttch Trip /8.ffS' -80438 1219.9 ,2'359 0./054==== ==== >

; 7. Tow /e.oc9 -8782+ /sn.2. .r7, 2. ==== ==== ====

73B6 .0353a. Inertia ==== ==== ==== ========

Note: All values annotated above are actual values, with no correction for static conditions.

Remarks

Analyzed by: ! Z!ifhJ'
,

v.,niedbr 4/uh3-

_ ___ _ _ _ _ _ _ _ _ _ . - _ . - - - _ _ .
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i
Page No. 13

Procedure No. 85-12
| Page No.127
i Test Report No. 43006-01

.

; 8.0 REQUIREMENTS .(Continued)
i,

SJ Procedure (Continued
; -

.

6.3J Wiring For Fut G. (Continued)<

:
i
;

j NOTE: De output of the foregoing full-bridge arrangement will exhibit
double sensitivity to axialload plus 60% additional output due to the '

| Poisson effect. i

;
,

This arrangement is ideal for the temperature compensation, but may |
,

i
j present a problem when the Poisson #fset is changed due to cross-

,

i

; loading.
.

!

j System calibration is accomplished by shunting one (1) arm of the
i

bri%e, and the output voltage is multiplied by 2.6 for the actual test
hk

,

- ., _

! .

| 8.3.8J Pull-Brb Strain Gage Arrangement to Measure Moment Imed (Banding) Only
|
i

); To measure moment load (bcmding), the most appropriate method is a full-bridge

setngement with two (2) strain gages on one side of the beam, and two (2) strain
<

; gages on the opposite side of the beam. All four (4) strain gages will be mounted !
4

i

j in the line of force parallel to each other.
4

1

] his arrangement, as depicted on the following page, will exhibit no output due

.

to axialload and four (4) times the output' sensitivity due to bending moment.

.

!
4

!

)
;

.

MMM
neseeme pommer

1

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

; Test Report No. 43008-01
i

| 6.0 REQUIREMENTS (Continued)
i

| 6.3 Procedure (Continued)
i
i 6.3.8 Wiring For Fun M. (Continued)

i

Ol

Opcional (thunt;
q

!'
:

Leac
I ~

.

. $ hl
a2 S u. .>I a

i gG1 S Gi.

\L ' '

A |-

.
4. ..

|| h h ~

3
I

1 <<,,,,,,

^

! OutDut

~ Shicla -

________

i

NOTE: This system will exhibit an ideal, temperature compensation.,

System calibration is accomplished by shunting one (1) arm of the.

i bridge and multiplying the output voltage by four (4) for the actual
; test data.

6.3.8.3 Solder the electrical eonnector at the end of the cable as shown in the sketches.
n

5

6J.4.4 The Strain Gage is now ready for connection to the conditioning equipment and
,

4

for system calibration as specified in Wyle Procedwe No. 361-9.
:
$

:

e

WYLE LABORATORIES
Munftwslie Facdefy

. . . - , . . , , . ,. ,
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Test Report No. 43000-01

Procedure No. 85-12, Revision A

-
,

6.8 REQUMEMENTS (Continued)

8.3 Procedure (Continued)

8.3.8 Wiring For Puu T.t.. Arrangements

NOTE: Several full-bridge arrangements can be used depending on the type of

measurement required. Consult your requirements and select one of the Options
'

described below or contact the Project Engineer for detailed circuit to be used. A

6.3.8.1 pub-Brite Strain Gage Arrangement to Measure Axial Imed Only
1

,O,ption #1 ~

To measure axialload only, it requires a minimum of two (2) strain gages placed
one on one side of the beam and the second on the opposite side of the beam.

The arrangement will cancel the bending loads and will give double output
sensitivity to the axialload..

_.

O :

Optional (Shunt)

Load

-

g SGI

A
a p input t

$
**f

SG2
,

'
_

-- +

~ ~

Su2 SGI *
" "

,Output !

fr/ff/fff ~

w Rir4G DI AGRAM FOR OPTlott I t, 2 Shleid
.

NOTE: This system will exhibit double sensitivity to thermoshift.

System calibration is accomplished 6y shunting one arm of the bridge, and the
output voltage is multiplied by two (2) for the actual test data.

WYLE LABORATOfMES
Humenne Pacmer

_ _ _ _ _ _ . _
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I
~

1 ;
,

-

\

8.0 REQUIREMEN15 (Continued)
-

}
8.3 Procedure (Continued) i

6.3.8 Wiring For Pun M. (Continued),
.Id
i

| Option #2

| A second approach to measure axial load only, is the employment of a full strain

gage bridge arrangement with two (2) opposite strain gages mounted in the line

of axial load and two (2) strain gages mounted on a dummy piece of specimen not

subjected to load, but subjected to the same temperature as the active strain
j gages. This arrangement will cancel the bending loads and give double output
i sensitivity to the axialload.. Calibration may be performed by shunting one arm
!

j of the bridge and multiplying the output by the factor of two.

; NOTE: This system will exhibit an ideal temperature compensation.
3

$

j Option #3 --

| The second set of strain gages may be installed on the specimen itself at 900

j from the two (2)in line of force strain gages.
i

{ The two (2) additional gges mounted at 90' will be measuring the Poisson effect

| of the beam underload. Take into consideration that the Poisson effect is I

j ordinarily 28 to 30% of the axialload readings. ~

s

! vellew
| Remote External
I Load Optional (Shunt)

.

) Orangeg .

'

,,p anste -

| 9 'cP' SGI Axial A'
i

}
4 , input

Poisson Poisson *?
{ 5.G.

,

5.G.( ) go
. 554 SG3 SG2 g. .

s;2 SGI Axial Red
, ,, _

f/////// 'l reen
.

! Outouti
.

81ack
Shield

WlRING D1 AGRAl-i FOR OPTION 3 r- - - - - - - - -

-

WYLE LABORATORIES
segntsviing F8C el'tV

-__ < , _ __ _ _ _ _ _
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,

.

8A REQUIREMEN'11 (Continued)

8.3 Procedure (Continued)
.

6.3.7 h (Continued)

3 Solder the electrical eonnector at the end of the cable as shown below:b.-

e

Red ,
_ g . m,81ack !

,

$T ,. t ,
;. ;-

. ! ! White nm |w
iv m

Shield
F

I
..

_

|

The strain gage is now ready for connection to the conditioning equipment |c.

and system calibration as specified in Wyle Laboratories Procedure f
i

-. No.361-9. -

|
. -

:

|
.

i
,

I

|
!

l

wvLELAmonATDeMS |
w m...u. p.ciney

- . . . _ _ _
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p -

|, 8.8 REQUIREMEN'I5 (Centinued) !

i
'

; SJ Prosadure (Continsee
! ~

8.3.5 _Cheekout and Verifleation (Continued) I
|a

| f. If problems can not be easily corrected, the strain gage shall be removed
1 and a new one instaned at that location.

'

i i

| g. Full-bridge checkout may be accomplished by connecting the bridge to the !
| conditioning equipment and checking the zero balance and span.
<

,

| NOTE: For final acceptance, repeat Steps a through e, after protective j

coating is applied. (See Paragraph 6.3.6.) )
'

!
l

: .

SJ.8 Protective Conting i;

a. Using rosin solvent and a brush, clean the gage, soldering tabs, and
: attachment wires.
j .-

i b. Dry out rosin solvent with gauze sponge.
'

!
*

e. Apply a thin coat of M-Coat A polyurethane or M-Bond AE-10/15 over the

gage, soldering tabs, part of the wire, and around the entire installation.

d. Let the first coat of M-Coat A dry, and apply a second thin coat. If M-
,

'
Bond AE-10/15 is used, no additional application is necessary.

e. Coat wires only with M-Coat B. - A
,,

f. Let the second coat of M-Coat A dry, anxi apply a coat of TRV 3140,
RTV 3145, or 3M 2216 A/B. Let dry'and apply a third coat if desirable. A

g. Repeat installation inspection, Paragraph 6.3.4, and checkout verification,

Paragraph 6.3.5.

8J.7 g
a. For quarter-bridge, conneet the three (3) strain gage wires and shield to

the building penetration, if applicable.
i

W-

,,,,,,.,=m, <
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_

8.8 REQtHREMEN'!5 (Continued) .

SJ Procedure (Continued) ,

SJJ Gage Wiring and Routing (Continued)

Strip, position, and solder connecting leads to the Strain Gage terminal ;e.
tabs. Make a cable strain relief loop by looping the cable up 1/4 inch. For

a single quarter-bridge, the single wire is red, the two (2) wires to be j

coupled are black and white. For a full-bridge, the color code for

interconnecting bridge wire is not applicable. Use any color available.
Remove solder-flux residue first with rosin solvent, using a small camel-

*

hair brush. i

d. Route the lead wire neatly, using masking tape or fiberglas tape as needed

to secure the wire to the surface. Walded shim stock may also be used.
. .

Place a marker sleeve with the measurement number written for each gagee.
:

or for each full bridge.

!

8J.4 Installation Inspection
|

a. . Inspect gage installation with a magnifying glass to verify freedom from _

volds under the gage, proper bonding, and integrity of the soldering joints,

b. After the last step of applying protective coating is completed and cured,

repeat the same inspection. (See Paragraph 6.3.8.)
:

8J.5 Checkout and Verifloation

Connect the gage installation tester, Vishay 1300, to each of the gages onea.

by one.
:
!

b. Depres insulation resistance button marked " Meg 9 " and verify that
insulation resistance is greater than 5,000 magohms.

Depress "O" and verify the gage resistance of 120 or 350 ohms.c. ,
,

d. Depress "1%". Deviation shall not be greater than 0.3% (3000 microstrain).

If the following checks are not met and problems are suspected, use thee.

D.V.M. for troubleshooting.

wvLE LaeORATOmas
,,, . , see. .tv i

, -
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4

1

: |
, .

S.0 REQUIRmtet15 (Continued) !
,

SJ Procedure (Continued) - 1

. .

S.3.3 Surfeos Preparation and Strain % InstaBation

CAUTION: DO NOT USE CHLORDIATED 80LVENT ON SURFACES MADE

OF STADELEM BTEEL AND SUBJECTED TO VERY IBGH TEMPERATURE.
.

See Appendix A, " Surface Preparation for Strain Gage Bonding", Pages 8a.

through 15.

b. See Appendix B, " Strain Gage Applications with M-Bond AE-10/15
Adhesive", Pages 16 through 20.

6.3J Gare Wiring and Routing

Attach the lead wires as specified in Appendix C, Pages 21 through 24,-for
~a.

the series of strain gages being installed.

EA Series requires bondable terminals and a cable or wire strain-

relief loop of approximately 1/4-inch radius.
i

EA Series - Option W - does not require additional bondable terminals-.. '

since the terminals are an integral part of the strain gage itself.
Cable or wire strain relief loop is required.

CEA Series does not require additional bondable terminal since it-

features large integral copper-coated terminals. Cable or wire strain
relief loop is required.

b. Tin gage tabs and terminal strip with solder.

CAUTION: The following operations must be accomplished by laying the

fine Strain Gage Solder over the appropriate tab and momentarily applying
the hot iron to the junction. Avoid excessive solder and overheating
(excessive heat will degrade the Epoxy Bond and strain gage backing).

_.

Hvaavme Facimy

_ . - . - _ _ _
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i*

.
,

6.0 REQUEEMENTE (Continued)

6.2 Equipment Required (Or Equivalent) (Continued)

6.2.3 Gare Installation Materials

a. Wire, Ribbon or Cable 330-DFC or 3 Conductor MM & SEA
(Three Conductors) Shielded 24A Cable

b. Solder, Tin-Lead-Antimony '

(1/2 pound) 361A20R MM

c. Conditioner M-Prep-A MM

d. Neutralizer 5 M-Prep-5 MM. ,

e. Solvent Chlorothene NU CNU-1 MM
|-
' f. Solvent-Freon TF FTF-1 MM

g. Cellophane Tape, Clear, 3/4" PCT-2 MM

h. Tenon Film (50') Optional TFE-1 MM

j !. Cotton Swabs (100 Pkg) CSP-1 MM ' ." A~

; Gauze Sponges CSP-1 MM A

j. Carbide Paper (400 Grit) SCP-3 MM i

Carbide Paper (320 Grit) CCP-2 MM
'

k. Cement, Adhesive Kit M-Bond AE-10/15 MM

1. Protective Coating M-Coat A or AE-10 MM ;
,

m. Coating RTV 3140,3145, MM
or 2216 A/B 3M A ;

,

n. Tape, Masking (100' Roll) 3/4" Any j
o. Pencil, Wooden with Eraser Any Any i

p. Tissue (200 Count) N/A Kleenex i
'

q. Spatula SPT-1 or SPT2 MM A

r. Fiberglass Tape TF' -1 MM A

| s. Silicon Gum SGP-1 MM A '

t. Pressure Pads GT-14 MM A
u. "C" Clamps N/A Any A

|

6.3 Procedur. ,

6.3.1 Location

, a. Find and mark the locations on the specimen as specified by Customer
|

requirements, using ball point pen and steel scale.'

1 b. Labe11ocations - Si through S....n.

I w vLa 1.a a o n ATo ntas
! m ntsvine Facehtvu

'

_ _ _ ._ _ _ _ __ _|
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'

.8.0 REQUIREMEN13

s.1 Prerequisites ~ ~~ ~

Properly' quallfled personnel shall perform the installation work.
Installations-

shall pass the required visual and electrical tests.

8.2 Equipment Required (Or Equivalent)
.

d

8.2.1 Strain Gage Checkout

Name P/N g
a. Digital Multimeter**

Any with 5-1/2 digit
resolution on Ohms
(0.00001 KD)

b. Gage Installation Tester ** M/N 1300 Vishay
s.t.2 Gare installation Tools

_-
.

a. Scale, 6 inch, Steel
SSS-1 MM*b. Diagonal Cutters
DWC-1 MMc. Tweeters
BTW-1 MMd. Probe
DPR-1 MM

e. . BrushGT-11 MM
__

f. Ball Point Pen Any Anyg. Soldering Iron 25-Watts
Any Anyh. Soldering Iron Holder Any Any1. Wire Stripper Any

J. Shears
Any

SSH-1 MMk. Magnifiers, 2-1/2 Power (Optional) Any Any
.

1. Magnifying Glass (OptionaD Any Anym. Heat Gun (OptionaD Any Any

*
Micro-Measurements, Inc.

**
Periodic Calibration Required

wyLa LAmonAToness
womenne Facsiety

.
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i

i Gate Valva Test Anr. lysis Data Sheet

! Wm. Powell if 800 b. Serial Number 67770-6
i

| Test Date /- /O-9.7 Test Time /0!32 58 -

'
Test Description 400P5/p gooo Gpen Stroke # 9 (y)
Data File "])4 3 0 0 B ' Data Set O//

.

! OPEN STROKE
i

Running Current /5.'//fampsRMS Unsesting Current 23.237 amps RMS j
j Running Power 65| 7 watts StrokeTime /s.392 sec ;

j contactor Drop.out Time O of/ sec
,

| Disk Factor (Standard) O.5348 Disk Factor (NMAC) O.(,04 5
'

'

at Max dP at Max dP
sprine
Pack Valve

Dispiso> Upstream Differential
Time Thrust Torque ment Proesure Pressure Stem
(sec) (Ibs) (ft-lbe) (in) Unis) (psid) Factor

1. Running #, gh 2054.6 - | B.66 N),36 0.026Z==== ====

4 //, 4 7 4/2.85 0.05402. Max. dP 4. 22 r 2738I -2 94.2 -===

;3. unsentino 4./08 2(.93 0 -5o4.7 ,02%0 ==== ==== ====

4. Just After Unsesting 4 678 27Mg -403.7 .014 31 do9.67 4/o,B4L ====

5. Hammer Slow Z.957 Mn42. .0955B |
==== ==== ==== ====

CLOSE STROKE ,

s
t

Running Current amps RMS Stroke Time sec
'

Running Power watts Rate of Loading
Contactor Drop-out Time see

Disk Factor (Standard) Disk Factor (NMAC) |
at Max dP at Max dP !

Spring |
Pack Valve

Displace- Upstroom Differential !
Time Thrust Torque m ent Pressure Pressure Stem !

(sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor
Egunning ==== ====

2. Mst dP ==== |

3. Minimum Avalable ==== ==== ==== ==== ==== i

4. Just Prior to Wedging ==== ==== ====

5. Wedging ==== ,

6. Torque Switch Trip ==== ====

7. Total ==== ==== ====

8. Inertia ==== ==== ==== ==== ====

Note: Alt values annotated above are actual values, with no correction for static condalons.

Romerks

Analyzed by: 8!9 I
r,dr/.3verin.d by:

- _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ . - - - . . . - - -- ., . , -_- , i
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; I

| Cat] Valva Test Analysis Data Sheet
! Wm. Powell 14' S00 b. Serial Number 6777H
1

|.

.

i Test Date l-10-93 Test Time 8: 30:4/ :

! Test Descript6on 300 95lb 700o GP/yt stroke # 6 (4) I
| Data File 3430og Data Set O/O i

'

!
'

i |

j OPEN STROKE ;

1

[ Running Current amps RMS Unsesting Current amps RMS j
| Running Power watts Stroke Time sec j

l Contactor Drop-out Time sec
'

Disk Factor (Standard) Disk Factor (NMAC) )
i at Max dP at Max dP j
| spring
j Pack Valve
i Dispisco- Upstroom Differential

i Time Thrust , Tongue ment Pressure Pressure Stem

j (sec) (Ibs) (ft-Ibs) (in) (psig) (psid) Factor

{
1. Running ==== ====

j'
3. Unseating
2. Max. dP ====

~

==== ==== ====

4. Just After Unsesting ====
,

i s. Hammer slow ==== ==== ==== ====

}
.

CLOSE STROKE.

Running Current 7. 032 amps RMS StrokeTime /2.724- sec,

Running Power 550$ watts Rate of Loading yes
Contactor Drop out Time O.O/3 sec

, Disk Factor (Standard) 0,3 119 DiskFactor(NMAC) 0,37/7
j at Max dP at Max dP
q Spnng

{ Pack Valve
Dispisoo- Upstream Differential

*

Time Thrust Torque ment Pressure Pressure Stem
(sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor

j 1. Running /0.000 -424. r.f 22.os 299.67 0.4744==== ====

j 2. Max. dP /6.935 -13527 239.52 348.75" 3 50.04 0.1194====

909(,5 /260.03. Minimum Avasable ==== ==== ==== ==== ====

i 4. Just Prior to Wedging /9,975 -2/83/ 352.68 .00459 ==== ==== ====
'

s. wedoing 2 0.133 -22D66 25e. t.l 0007 SfMS- 3 f 2,07 ====.

6. Torque Switch Trip 20 754 -81390 /282.0 .210804 0.0985==== ====

} 7. Total 20.672, -888 % /$06.5" .24921 ==== ==== ====

| 7496 029418. enertis ==== ==== ==== ==== ====.

Note: All values annotated above are actual values, with no correcuon for static conditions.
"

Remarks

|
0' ' c/9hym eo w

.

# .d/ts/33v. reed by:

1

- -- m - -- - c, --
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i Gate Valva Test An lysis Data Sheet
| Wm. Powell 14' 000 D. Serial Number 87770 6

Test Date i l 2 | 9 'A Test Time ){.,oq.A4.,.
,

. Test Description uo9y- 70ooapg Stroke # 7(m
| Data File 7 4 x nna Data Set ocg i

OPEN STROKE
;

'>Jnning Current 16,in amps RMS Unseating Current & (,o e, amps RMS

| Running Power G C 6S .C o watts Stroke Time i%.4 sec

| Contactor Drop-otn Time e , n , 6 ~sec

{ Disk Factor (Standard) 6,moto DiskFactor(NMAC) 0.5315u
j at Max dP at Max dP

i spring ,

j Pad Vah |
j Dispisoe. Upstream Differential |

'

1 Time Thrust Torque ment Pressure Pressure Stem

; (sec) (Ibs) (ft-Ibe) (in) (poig) (psid) Factor
; 1. Running L1 , anqCn = u .~i'? .%5.11 Ule==== ====

! 2. Max. dP 4.04 at,att so - 1 11, 1 % ~404.15 3 to.5n 0.08?tM====
'

3. Unseating 3.590 4 m t.% -Sbt.ta 0,04 tw ==== ==== ====

4. Just Atter Unsenting 4.646 3.nMt .en - 23 3.n1 OM%i, 303.1% hoS,M ====
|

S. Hammer Blow J .') 4 4 -62,|0'] t'l osB15eM==== ==== ==== ====

CLOSE STROKE |

Running Current amps RMS Stroke Time see
Munning Power watts Rate of Loading

'Contactor Drof>out Time see
~

Disk Factor (Standard) Disk Factor (NMAC)
at Max dP at Max dP

Spring
Pack Valve

Displace- Upstream Differential
Time Thrust Torque ment Pressure Pressure Stem
(sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor

1 RJnning ==== ====

2. Max. dP ====

3. Minimum Available ==== ==== ==== ==== ====

4. Just Prior to Wedging ==== ==== ====

5. Wedging ====

6. Torgue Switch Trip ==== ====

7. Total ==== ==== ====

8. Inertia ==== ==== ==== ==== ====

Note: All values annotated above are actual values, wth no correction for static conditions.

Romerks

s , 4.0.S 19 A wp, g/ ,.Lfdew 56h 4AtG xe
tsoto S h y. 1o,tt8 M ' vertried by: gfp
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!

| Gat > Vciva Test Analysis Data Sheet
Wm. Powell 14' S00 D. Serial Number 8777M

!

Test Date ]-)4-9 3 Test Time 6 t 37; /6
i Test C:::w^2:-5 4/dC #51.P . B00o 6 F/h Stroke # /Op (y)

Data Flie 2>43D0 4 Data Set 037;

!
! OPEN STROKE

l

i

{ Running Current amps EMS Unsesting Current amps RMS
j Running Power watts Stroke Time sec {
; Contactor DrogxxJt Time sec '

| Disk Factor (Standard) Disk Factor (NMAC)
~

at Max dP at Max dP;

. spring
i Pack Valve

| Displace- Upstream Differential
j Time Thrust Torque ment Pressure Pressure Stem,

; (sec) (Ibs) (ft-lbe) (in) (psig) (psid) Factor
i 1. Running ==== ====

! 2. Max. dP ====
''

) 3._ UnseatinD ==== ==== ====

L Just After Unseating - ====
'

.

j 5. Hammer Blow ==== ==== ==== ====

! CLOSE GTROKE
i

j Running Current /7006 amps RMS StrokeTime //,2 /2. . sec
| Running Power 8853 watts Rate of Loading yes

,

: Contactor Drop.out Time 0.0#4 **c
| Disk Factor (Standard) g DiskFactor(NMAC) 0.3568
{ at Max dP at Max dP

{ spring
; Pack Valve
i Displace- Upstream Differential
; Time Thrust Torque ment Pressure Pressure Stem
j (sec) (Ibs) (ft-lbs) (in) (psis) (psid) Factor

1. Running 12 03(o - st.Gs r 26 06 N/A43 l . b'2.==== ====
;

2. Max. dP 19.027 -/6035 '299.29 43+42 43(o. 8O O./2 94====

f 3. Minimum Avatable 80fff /25V.96==== -=== ==== ==== ====

; 4. Just Prior to Wedging /f.9#/ -24(F/ 444,70 .027/f ==== ==== ====

s. wedging 20./64 -2(,63C, 459.60 027/8 426.I3 426.52.- ====

6. Toroue SwitchTrip 20759 -805of 12fF.02 .22OSS 01825- ==== ====

7. Total 20393 -87663 /47/.73 .24790 ==== ==== ====

.0Z705l ====2 8. Inertia ==== 7/62 ==== ==== ====

j Note: All values annotated above are actual values, with no correction for static conditions,
j Remarka

I ?.S
'

Verified by:# ff85[j3
,.

.

5

, --
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-10000.0- - -

(2)
19.027 TC !
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j

1

Gat]ValvaTest Analysis Data Sheet-

! Wm. Powell 14's00 lb, Serial Number s7770 8
i
!

: Test Date / ~/# - 77 Test Time /f/J2*/7

| Test Description 5 sa pp 4 9,,, gM t p Stroke # # (N)
! Data File A V7aa 3 Data Set /y

i

! OPEN STROKE
:
,

; Running Current /M & amps RMS Unsesting Current 22.7 amps RMS

{ Running Power 5 atz watts Stroke Time / g. Y sec

i Contactor Drop-out Time a. aff sec

j Disk Factor (Standard) ,(627 Disk Factor (NMAC) , G204
! at Max dP at Max dP
| spring

| Pack Valve
: D6spisco- Upstream Differential

Time Thrust Torque ment Proesure Pressure Stem
(sec) (lbs) (ft-lhe) (in) (psig) (psid) Factor

1. Running Efee 4W . f 3 .**.7/ 638.t p s/4==== ====

2. Max. dP 4.t70 5 3, yt3 9 -Saf. / Sp3 a .r,s.1 .pr/3-===

3. Unseating 4.#37 va, W 3 5 67.8 -# #9Y# ==== ==== ====

4. Just After UnseatinD 6.715 33,115.2. - 493.7 .#.OJEa y, y . g. f,y. g ====

s. Hammer Slow y.8 94 .gz,gs2 ==== .o.oost ==== ==== =.==

CLOSE STROKE

Running Current amps RMS Stroke Time sec
Running Power watts Rate of f.osding
Contactor Drop-out Time sec

Disk Factor (Standard) Disk Factor (NMAC)
at Max dP at Max dP ,

Spring )
Pack Valve '

Displace. Upstream Differential
Time Thrust Torque ment Pressure Pressure Stem
(sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor

1. Running ==== ====

2. Max. dP ====

3. Minimum Available ==== ==== ==== ==== ====

4. Just Prior to Wedging ==== ==== ====

5. WedginD ==*=

6. Toroue Switch Trip ==== ====

7. Total ==== ==== ====

8. Inertia ==== ==== ==== ==== ==== |

Note: All values annotated above are actual values, wan no c$ectio' for static condalons.

Remarks
Vwnerme tu r=a srfh

Analyzed by: [8
Y & Sn1W dig 6 47- R n m M . Pf3 .

744ces ?st; )4rn rasw isam 7s3 Verttied by: .Zfd{gy
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;

j Gata Valva Test Antlysis Data Sheet

| Wm. Powell 14' 000 D. Serial Number 47770 6

i !

^ ;|: Test Date l-/0 A3 Test Time No: 5(,;36
1 Test C::Mi- k-5 SCb 95fD 9000 S /h1 Stroke # /2 (g)
; Data File D43OOB Data Set o/_q- )

OPEN STROKE
i
i
4 Running Current amps RMS Unsesting Current amps RMS

| Running Power watts Stroke Time see

i Contactor Drop-out Time sec
'

Disk Factor (Standard) Disk Factor (NMAC)

! at Max dP at Max dP

| spring
! Pack Valve
} Displace. Upstream Differential
: Time Thrust Torque ment Proesure Proesure Stem
! (soc) (Ibe) (ft-lbs) (in) (psig) (psid) Factor
j. 1. Running ==== ====

j 2. Max. dP ====

j 3. Unsesting ==== ==== ====

; 4. Just After Unsesting ~ ====

; 5. Hammer slow ==== ==== ==== ====

|

i CLOSE STROKE
!

| Running Current /6. ($(, amps RMS StrokeTime /2.3/4 sec

; Running Power 47f4 watts Rate of Loading No
|

j 'Contactor Drop out Time 4.0/y sec
~

'

Disk Factor (Standard) 6.22 o7 Disk Factor (NMAC) 0 374 g,

} at Max dP at Max dP

{ spnne
j Pack Valve
,

Dispisco. Upstream Differential
: Time Thrust Torque ment Pressure Pressure Stem

| ' (sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor

| 1. Running /O.60 0 -//07. 6 #5.13 509.55 A//A==== ====

: 2. Max. dP /7,345 -22(,69 406.85 S45.02 54/.32. 0./Z/9====

| 3. Minimum Available Bo70s /295.7B==== ==== ==== ==== ====

{ 4. Just Prior to Wedging /6.409 - % 357 6/9,65 .0531F I==== ==== ====

; 5. Wedging /8.583 -27499 642.60 ,O!T456 557.36 557.22. ====
! 6. Toroue swtteh Trip /81./02 -9/809 /34/.// .22 /Ba 0./053==== ====

| 7. Total /f.2/2 -88082 /535.4/ .t492 s ==== ==== ====

j e. inenia 027376273 ======== ==== ==== ====

j Note: All values annotated above are actual values, with no correction for static conditions.

[ 2d2[72( Analyzed tm
j

,

) verified by: 4/tS/S'

! d
3
4

1

_ _ , ,_ -- . , , - -- - ~ + --
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4

Cata Vciva Test Attiysis Data Sheet
; Wm. Powell 14' S00 lb. Serial Number 67770-6

Test Date /~// - 93 Test Time 8 : 'lf:JY
! Test Description foo p.trffoooGAm c->a Stroke # is (x)a

! Data File )yg,pp Data Set /6
1
4

OPEN STROKE

Running Current /V. 9 amps RMS Unsacting Current 22.8 amps RMS
~

Running Power 4 f f 4, watts Stroke Time /g.Y sec,

| ContactorDropoutTime a of/ sec

! Disk Factor (Standard) ,fyys Disk Factor (NMAC) ,4///
! at Max dP at Max dP
| Spring

,

j Pack Valve
i Displace- Upstream Differential

| Time Thrust Torque ment Pressure Pressure Stem
j (sec) (Ibe) (ft-lbe) (in) (psig) (psid) Factor

| 1. Running to.ooo isso.* -ts M p/At, % . 0 9==== ====

l 2. Max. dP S. 8 (e t St,135.3 V79. 3 NTS. 9 fog. / .0942====

! 3. Unseating 5.03.3 31,923 -S//. 4 c.oS YS ==== ==== ====

s 4. Just After Unseating $.% g 26,195.7 - w. 7 !OSYJ ffY. S yf%g ====

| S. Hammer Slow f.S 7/ -77,794 3 ==== p, oft 7 ==== ==== ====

i CLOSE STROKE-

:

Running Current amps RMS Stroke Time sec,

j Running Power watts Rate of Loading

Contactor Drop-out Time _ see
'

i Disk Factor (Standard) Disk Factor (NMAC)
at Max dP at Max dP:

] spring

| Pack Valve
Displace- Upstroom Differential4

Time Thrust Torque m ent Pressure Pressure Stem

; (sec) Obs) (ft-Ibs) (in) (psig) (psid) Factor
| 1. Running -=== =a==
3 2. Max. cP ====

3. Minimum Available ==== ==== ==== ==== ====

4. Just Prior to Wedging ' ==== ==== ====

5. Wedging ====

6. Toroue SwitchTrip ==== ====

| 7. Total ==== ==== ====

. 8. Inertia ==== ==== ==== ==== ====

j Note: All values annotated above are actual values, wth no correchon for static conditions.
! Remartis
'

4 6g.se TArtfu on P13 ' PS t JATMeTaD

i 47~ 1srts foror i Ps3 TEMa's j .

Verified by: f |(,/33
Pdi V ro vet s p ,~ r.

-1
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f

q Gat 3 Vciva Test Antlysis D;ta Sheet
j Wm. Powell 14' i,00 lb. Serial Number 8777H
i

.

| Test Date | -) |- 93 Test Time /0 */( I 52.
i Test Description 500 95 iB Ooo o GPm Stroke a e4r w)

Data File D430o6' Dets Set Og7;

:

OPEN STROKE

| Running Current amps RMS Unseating Current amps RMS

; Running Power watts Stroke Time sec
Contactor Drop.out Time sec

; Disk Factor (Standard) Disk Factor (NMAC)
! at Max dP at Max dP

| spring
Peck Valve

Displace- Upstream Differential
Time Thrust Tonlue ment Pressure Pressure Stem
(sec) (Ibe) (ft-Ibs) (in) (psig) (psid) Factor

1. Running ==== ====

2. Max. dP ====

3. Unsenting ==== ==== ====

4. Just After Unseating ====

5. Hammer Blow ==== ==== ==== ====

CLOSE STROKE

Running Current /4,$f[ampsRMS Stroke Time //,998 sec
Ruricing Power 64qi watts Rate of Loading yes
Contactor Drop out Time d.o/7 see

Disk Factor (Standard) /Y/4 Disk Factor (NMAC) N/A
at Max dP at Max dP

Spring
Pack Valve

Displace- Upstream Differential
Time Thrust Torque ment Pressure Pressure Stem
(sec) (Ibs) (ft-Ibs) (in) (psig) (psid) Factor

1. Running /O000 -487,9 44, B93 502.73 N/A==== ====

2. Max. dP N/A N/4 N/A N/A N/A N/A====

79577 /268.92.3. Minimum Available ==== ==== ==== ==== ====

4. Just Prior to Wedging 2c |4~/ - 4/900 7/0,S/ 0758f ==== ==== ====

6. Wedging 20,259 -42n 6 730,66 ,D7837 MS. 028' N/A ====

6. Toroue swttch Trip 20.727 FOO6 T 13f L A 0./055. 22.02 +' ==== ====
'

7. Total 26.837 -86360 /5/3.+ 14349 ==== ==== ====

(,29F8. Inema ,02325==== ==== ==== ==== ====

Note: All values annotated above are actual values, wth no correction for static conditions.
Remstks

Volve hPond Ohirtens ns:Lawe.AIsmene. 0 iI/ ZI'S'//
;

^"*'Y**db' bad ||lsaturate). Unable lo defernine Y
point z or catatale he kw. 0/{8/3
w valas kten bom kne+ presswe, v.rmedbr'
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4

i Gita Valva Test Analysis Data Sheet

| Wm. Powell 14' 600 lb. Serial Number 67770-6

j Test Date /- //- 93 Test Tirne //l 62 : /6
~

j Test Description .fs a p. red esme spar ( '> 0 Stroke # /5 (a)
Det Flie w 300& Data Set /gj

!

j OPEN STROKE
i

| Running Current _ 6.9 amps RMS ' Unseating Current 26.3 arr.ps RMS/
i Running Power 4J 70. 2. watts Stroke Time /6. 6r sec

{ g Contactor Drop-out Time O.o/O sec

} Disk Factor (Standard) ,5yfg Disk Factor (NMAC) , 4,Jt (. (e

j at Max dP at Max dP
; 5pr6ng
! Pack Valve

Displace. Upstream Differential
| Time Thrust Torque ment Pressure Pressure Stem
i

(sec) (Ibs) (ft-Ibs) (in) (psig) (psid) Factor
1. Runnin0 2a.03 6 /t'04. / -2/. 4/ 9 * (, 3 5.13 ==== sa====

2. Max. dP 6.314 JJ,51,/,7 -482.63 507,#7 J/# 94 0638====

3. Unseating 5.600 yt,, y//. 3 636 19 -0 #5/ ==== ==== ====

4. Just After Unseating 5.7JZ 33,383.6 - y7 f, 6/ -o,oJ7 ft 7. 09 4 f f. M ====

5. Hammer Blow */. 9'J 6 -76,f.YZ.6, + 0. Of 0==== ==== ==== ====

CLOSE STROKE

Running Current emps RMS Stroke Time see
Running Power watts Rate of Loading
Coritactor Drop-out Time sec

Disk Factor (Standard) Disk Factor (NMAC)
at Max dP at Max dP

Spring
Pack Valve

Displace- Upstroom Diderential
arust Tocque ment Pressure Pressure Stem

(s ., (Ibs) (ft-Ibs) (in) (psig) (psid) Factor
1. Running ==== ====

2. Max. dP ====

3. Minimum Available ==== ==== ==== ==== ====

4. Just Prior to Wedging ==== ==== ====

5. Wedging ====

6. Tor @e Switch Trip ==== ====

7. Total ==== ==== ====

8. Inertia ==== ==== ==== ==== ====

Note: All values annotated above are actual values, with no correction for static cor)ditions.
Remarks
4 08TRmth VBest PSE *, PS! w*5 Sn7aceres 47' is powr. escw.ro ~ or

CTRE ethusr SYents Snow . Analyzed by Q ,,,4 , y'
mr m w rs, wa+~* **
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I :
1 i

i Gata Valva Test Analysis Data Sheet '

Wm. Powell 14' 000 lb. Serial Number s77704

; Test Date /-//- fJ Test Time N.* O f.* f/
Test Deecription Soo psd 9ero Un e + C Stroke # /4 t' k)

i Data Flie "byJaa# Data Set /p

i
4

~ '

OPEN STROKE
;

| Rnning Current amps RMS Unsesting Current amps RMS

| FJnning Power watts Stroke Time sec
i Contactor Drop out Time sec
l ~

Disk Factor (NMAC)Disk Factor (Standard)
at Max dP at Mar dP

spring
Pack Velve

Displeos- Upstream Differential
Time Thrust , Tongue ment Pressure Pressure Stem
(sec) (Ibe) (ft-abs) (in) (psig) (psid) Factor

1. Running ==== ====

2. Max. dP ====

3. Unseating
|

==== ==== ====

4. Just After Unseating -
==== |

S. Hammer Biow - ==== ==== ==== ====

CLOSE STROKE

Running Current /46 amps RMS Stroke Time // f see

fluriping Power 7y77 3 watts Rate of Loading yr.r
ContactorDrop-outTime a.o/r sec sussny
Disk Factor (Standard) 3/77 Disk Factor (NMAC) , 3 70o
at Max dP at Max dP

spring |

Peck Valve !

Displace- Upstroom Differential
Time Thrust Torque ment Pressure Pressure Stem
(sec) (lbs) (ft-Ibs) (in) (psig) (psid) Factor

1. Running /2. /& t' - SK 5. Y 4r5'. f f #s 7. 7 N/A l
==== ====

2. Max. dP /9 9?? 2t, tor. 9 30 V. 2 S' f 9' 7 S SW. 7 ./Z19====

3. Minimum Available #$ fit. 3 /t to. 56==== ==== ==== ==== ====

4. Just Prior to Wedging 7a. 74 t' 73.949./ 57V. / f a.aV32 ==== ==== ====

5. Wedging *L t. 4 76 5 y, $ vs o S 9Y.f4 c.oyVi SW. 3 .tYo. 2 ====

6. Torque Switch Trip * /. Gr 4 -gi,rVJ.7 /326. Yi a. 2.2 sJ . /ot'g==== ====

7. Total 21.772 -g7. Mt.F /SJ4.Zo 0 2 yyf ==== ==== ====

8. Inertia 4 7y f. / ==== - - - - - - ==== ==== ========

Note: All values annotated above are actual values. with no correcuon for static condluons.
Remarks

#
Analyzed by:

4/USv.re.d by:

- . _ _ . -
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i

Cat 3 Valvo Test Analysl3 Data Sheet.

t Wm. Powell 14' 000 lb. Serial Number 6777H
I
l Test Date / - /.7 - f.7 Test Time /t'l SF/ Jo

Test C:::-@'W i .far frie! 9ees Apry (ru Stroke # s.1 it (' )x;

j Data Flie )FJaaf Data Set JJ
1
1

: OPEN STROKE
1

! Running Current /66 amps RMS Unseating Current JJ./ amps RMS

| Running Power 4 93 5. t' watts Stroke Time / g . 8/ sec

| Contactor Drop out Time p. 4// sec

! Disk Factor (Standard) */fe f Disk Factor (NMAC) .SS/7
| st Max dP at Max dP
3 5pring
$ Pack Valve
j Despisco- Upstream Differential
i Time Thrust Torque ment Pressure Proesure Stem

(sec) (Ibe) (ft-Ibs) (in) (psiB) (psid) Factor
b 1. Runntng 19. 6 St 19eS.Y - 19. 5 e 7 ==== S3Y Y ==== DM

2. Max. dP 3./77 se,7.99' s -yg ,' 37 .Wp' S Si g.f ,appy====

3. Unseating 8/. 2 t 7 sy,f7f.J -5ss. W 7 -a.,vfa ==== ==== ====

4. Just After Unseating y.37E JL 3p7.4 -tu. / 2 -e.eJra Str.& S/"/. G ====

5. Hammer Slow 3. aY/ 45 m.6 ==== .s.**7a ==== ==== ====

CLOSE STROKE
s

Running Current amps RMS Stroke Time sec
Running Power watts Rate of Loading
Dontactor Drop-out Time see

Disk Factor (Standard) Disk Factor (NMAC)
at Max dP at Max dP

Spring
i

Pack Valve |
Displace- Upstream Differential |

Time Thrust Torque ment Pressure Pressure Stem '

(sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor
1. Running ==== ====

2. Max. dP ====

3. Minimum Available ==== ==== ==== ==== ====

4. Just Prior to Wedging ==== ==== ====

5. Wedging ====

6. Torque Switch Trip ==== ====

7. Total ==== ==== ====

8. Inertia ==== ==== ==== ==== ====

Note: M values annotated above are actual values, with no correction for static conditions.
Remarks

,

yffterssic w NO 3105 Gy
7 -

v.rined by- jgf3.

- - -
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i

j Cato Vciva Test Analysis Data Sheet
j Wm. Powell 14' 000 lb. Serial Number 6777M

Test Date /-//-93 Test Time /8 : 27: S2
Test Description goa Aru/ faa, #Ag' O.c Stroke # / 6 (u),

! Data File T 4 30d g Data Set 2s
i

!
'

OPEN STROKE
!

! Running Current amps RMS Unsesting Current amps RMS

| Running Power watts Stroke Time sec
! Contactor Drop-out Time see

i Disk Factor (Standard) Disk Factor (NMAC)

{ at Max dP at Max dP
~

i spring

{ Pook Valve .

Olapleos. Upstream Differential
: Time Thrust , Torque ment Pressure Pressure Stem
! (sec) (Ibs) (ft the) (in) (psID) (psid) Factor
| 1. Running ==.. ..==

| 2. Max. dP ....

! 3. Unseating .... .... ....
'

| 4. Just After Unsaating - ....

! 5. Hammer Blow .... .... .... ....

1

! CLOSE STROKE
!
| Running Current /4, I amps RMS. Stroke Time 17. 6 sec

"Rurining Power 7g 99.(, watts Rate of Loading go
j Contactor Drop-out Time 0. 4/ O sec

| Disk Factor (Standard) ,3258 Disk Factor (NMAC) p 7Y 9'

at Mrx dP at Max dP
spring
Pack Valve

Displace- Upstream Differential
Time Thrust Torque ment Pressure Pressure Stem
(sec) (Ibs) Ot-lbs) (in) (psig) (psid) Factor

1. Running 4.479 - GVd.6 n.56 5.76.f 4' /4==.. ==..

2. Max. dP I4.~18 8 -?#,0y6.3 Jcf.3/ I4 f 4/. / efg.7 .fzyg=...

$/, 654.f /Zstr.fg.3. Minimum Available ==== .... .... .... ....

4. Just Prior to Wedging 7s.Vt/0 -Ja, M Y.T fZ/.# 2 ##.sst/ .... .... ....

s. wedging 20.259 3s,os2.9 syg.qq so.otf6 4 9 /. * 491.2. 1....

I6. Torque Swttch Trip ti. 3 39 -#42s5.y /33/.ft c a. s sag ,fo3g.... ....

7. Total 21.46 3 - f6,5 29.9 9(f f. 25 ne. t ssa ==.. .... ....

a. Inertia (,3 2 4. y .... - .... .... .... |....
1

Note: All values annotated above are actual values, with no correction for static condaions.
'

Memarks

fe // ('8
'

Ana%ed by: s

vermed by: 4/g/3
.

, , . . - - - . . . . - -- - ,
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!

!

| Gata Valva Test An lysis D;to Sheet
,

i Wm. Powell 14' 800 lb. Serial Number 87770 4
:

| Test Date / / 2 - 7J Test Time /// 2 (> z o
j Test Description Isa ps,/ y,,,64 4*-> o Stroke # /S (uj )
! Data File 1 v3 dog Data Set 13 '

5 |

! OPEN STROKE
'

! !

j Running Current /f 8 amps RMS Unseating Current 26 S amps RMS

| Running Power 73 7y. g watts Stroke Time /s.5 sec
j Contactor Dropout Time 4. a // sec i

; Disk Factor (Standard) .59'o 3 Disk Factor (NMAC) . if7/ |
' at Max dP at Max dP '

j spring i

j Pack Valve
; Displace- Upstream Differential
: Time Thrust Torque mont Pressure Pressure Stem
! (sec) (Ibs) (ft-Ibs) (in) (psig) (psid) Factor

| 1. Running /f. ofy /rps.7 /7.ft +) t r. t a/#r==== ====

j 2. Max. dP $'. 7/4 33,213 1 -V5s.if f/#. 5 fft . J. .#74f====

! 3. Unseating 4r. 8 5 5 4/,74f. Y SJ7: ft a*WO ==== ==== ====

| 4. Just After Unsenting af. I f y 3 ,4n.t. 1s1 13 .o.ovro fit. z. st/. S ====

| S. Hammer Blow Z .#7t 77,Str.y se,a7#a==== ==== ==== ====

!
'

CLOSE STROKE

j Running Current amps RMS Stroke Time sec
j Running Power watts Rate of Loading

| Contactor Drop-out Time sec

| Disk Factor (Standard) Disk Factor (NMAC)
I at Max dP at Max dP

li .-

Spring i

Pack Valve !,

) Dispisco- Upstream Differential !
! Time Thrust Torque ment Pressurs Pressure Stem '

d

(sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor;

1 Running -=== ====

| 2. Max. dP ====

! 3. Minimum Available ==== ==== ==== ==== ====

| 4. Just Prior to Wedging ==== ==== ====

! 5. Wedging ====

{ 6. Toroue Switch Trip ==== ====

7. Total ==== ==== ====

8. Inertia ==== ==== ==== ==== ====

] Note: All values annotated above are actual values, with no correction for static conditions. I

i Remarka
: 4't@;wMa few Pf3 ; ?$1 VTodern 7/; j i

4 7 "TN# 3 /# /*I- M 7EbeV W / W p.y
Analyzed ty!

,[,jf(.$[6ywroe er/ .rere are <. Vermed by:
! uu seariac ou rue srus.
i /4 ,

i
e ,

i !

. - - - .- . . -.- - . - _ _ - - _ _
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|

TER15iEM TI-Rt.bI ON JLU 4.3006 6IHOKE B (H)

t

50000.O-

19,054 suc
-

|
N 80.7 bs

% (o
.

"o. o -

-50000.O- -- -

1 .

J !
.

.

| 2. 72 sec i

-100000. O- l -m) mm
*

! | (s)
3 W g

0. 0 4. 0 8. 0 12.0 16.0 20.0 24.0secs i

!

!
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TFR1 bit.M TFRUSI (E)PNHD VEW) ON jut $ 4JOOB 51 HOKE B (H)

5O000.O- -

|L.055 9:C
,

TU68.4 LBS

I;3)
4O000.O- - _- 4916-SEC

p 33221lLBS

QuWA~v
30000.O- -' j- y

_4.194 !EC
2000O.O- --

.3462tL2 LBS-
'

6

(4)

10000.O- -

:
*

.

,

3. 6 3 8 4. O 2 4. 4 4. 6 4. 8 5. O 5. 2 5. 4 5. 6
secs

.

l
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| G:t3 Vriva Test Analysis Data Sheet |

j Wm. Powell 14' 800 lb. Serial Number 67770 8 |
i
4

| Test Date / - 11 - T.7 Test Time /3.*OZ~'[.3 |
| Test Description Se e Nea' food (#4 Stroke # ze (s() |

| Data File ly3eog Data Set u
,

OPEN STROKE
1

i l
j Running Current amps RMS Unsesung Current amps RMS

{'
. Running Power watts Stroke Time sec

! Contactor Drop-out Time sec
-

| Disk Factor (Standard) - Disk Factor (NMAC)
! at Max dP at Max dP
1
i spring
i Pack Valve
| Dispisoe. Upstream Differential
i Time Thrust Torque ment Pressure Pressure Stem
| (sec) Obs) Ut-lbs) On) (psig) (psid) Factor

]
| 1. Running ==== ----

| 2. Max. dP ====

3. unseating =-== -=-= ..--

; 4. Just Afier Unsenting -
====

| S. Hammer Slow ===- -=-- --== .---

| CLOSE STROKE
!

! Running Current (8. 6 amps RMS . Stroke Time // . ~7 see
i |}unning Power //, Z 30.o watts Rate of Loadin9 YE.!
! Contactor Drop-out Time S. of 5 sec

Disk Factor (Standard) ,3o75 Disk Factor (NMAC) . 3 r,2 g;

| at Max dF at Max dP
j spring
j Pack Valve
! Displace. Upstroom Differential
| Time Thrust Torque ment Pressure Pressure Stem

] (sec) Obs) (ft-lbs) On) (psig) (psid) Factor
j 1. Running 4.G79 -Yd 4 9 VG 3Y 53 V. 7 p/g==== ====

i 2. Max. dP t e.994 -22,125.3 344 54 se y. 9 386.3 .tzos----

@, an. 6 / E5t. 953. Minimum AvailatWe- ==== ==== ==== ==== ====

! 4. Just Prior to Wedging 14.899 -37,452,7 62/.sf p.pspg -=== ==== ====

] 5. Wedging 20. f.2 3 -39,024,/, /,4/8. 73 #.0437 577.Y 576.7 ====

j 6. Torque Switch Trip fg. 7; 7 50M$9 6 /2f1.7f 0.1I9/ . IO 2.5==== ====

7. Total - f0.83) -f7, Y 29.T /52 /. Y& 0.t% O ==== ==== ====4

; i.. inen. , ,y . , ...=
-

.=.= ==== ........

; ume: . .ues ann ateo ame a,. aci. .ues. w n - om,ecuen , siaue cond-

! Remarks
| f,filY
i Analy=d by:

2[tShfverified by:

i

!

. _ _ _ . - _ - ___ _ . _ , _
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TFR15iLM TI-FUSI ON JUU 43005 6IHOKE 20 (H)

20000.O-

20223 SI.C
__

-2B,026.E,LBS
0. O - ~ - - -

(5)

3.679 EEC g
-20000.O- - - -

- 3
-464.9 LBS

(1)
( 2)

' -

D-40000.O- E 994 -SEO-

f '-22,1L53 LES

-60000.O- BM..SEC .. _ _

-37.4 52.7 LES

(4)
-80000.O- 2OJTLSEC :, . . .

L__ i-8C,4895 LBS
,

.

(6)
20833 SEC

-1000OO.O- ! ! . ..

-0 7.439.d - LBS.,

(71
9. 0 11.O 13.0 15.0 17.0 19.O

secs

__
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-

f Gat] Valva Test Artlysis Data Sheet
'

; Wm. Powell 14' 900 lb. Serial Number 67770-6
i
:

) Test Date I-20 9'3 Test Time IS:43:27
j Test Description 400 psed goso spM c -> c Stroke #_.1 a. ( H)
; Data File DV3co 9i Data Set 7
i

! OPEN STROKE
J

Running Current /'/.I amps RMS Unsesting Current 2 4'. 6 . amps RMS
Running Power /r/46.O watts Stroke Time i9.4 sec

j Contactor Dropeut Time O.eaG sec

: Disk Factor (Standard) . S'/6 5 Disk Factor (NMAC) . 6 033
} at Max dP at Max dP-

| spring
i Pack Valve

| Displace. Upstream Differential
; Time Thrust Torque ment Pressure Pressure Stem
i (sec) Obs) (ft-lbs) On) (psig) (psid) Factor
; 1. Running 16.406 -5211.4 - 95.59 403.0 s/4==== ====

i 2. Max. dP 4. 9|9 18,c664 -116 57 37Z. 3 3 73.I ,/g33-===

| 3. Unseating 3.707. 40,24/7.6 -717 45 .d. des ==== ==== ====

| 4. Just After Unseating 3.82.2. 16,Y33.7 - 434.28 -0 4/+' 37/.7 J 7 2c(, ====

j s. Hammer slow z.y9t/ - M,74.3 #e.03y==== ==== ==== ====

CLOSE STROKE ;
.

1

Running Current amps RMS Stroke Time sec
) Running Power watts Rate of Loading

) Cor$ tactor Drop-out Time sec

j Disk Factor (Standard) Disk Factor (NMAC)
j at Max dP at Max dP
| Spring
'

Pack Valve
Displace- Upstream Differential

Time Thrust Torque ment Pressure Pressure Stem
f (sec) Obs) (ft-lbs) On) (psig) (psid) Factor I

!. 1. Running ==== ==== |

| 2. Max. dP ====

3. Minimum Avebable ==== ==== ==== ==== ====;

;, 4. Just Prior to Wedging .=== ==== ====

5. Wedging ====

! 6. Torque Switch Trip ==== ====

! 7.Toul ==== ==== ====

! 8. Inertia | ==== ==== ==== ==== ====

; Note: All values annotated above are actual values. with no correction for static conditions.
| Remarks

forsq Nit s b e w w s I= M D Ub
: Ansiy=d by: I a f3

Mered/h)
- Altck swm

(4N/f47WG tv % STE/J Vertfied by: p s,4

i A

_
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I

RE15ILM TNi (DPM4]tD VEW) ON JLU 43006 5INOKE 2R (H)

bM # -40000.o-
4GL?47E LB3

(3),

3o000.o- - - - - -

_ 4.396 TC

E060.4 LBS

20000.O- -gg -p)
'

3 % '

N nu ~
10000.O- -

_

__ 3B2;2 SEC

R4;i3.7 LBS

I (4)
O. O - --

-
.

)-

,

.

-10000. O- ~

3. 4 3. 6 3. 8 4. 0 4. 2 4. 4 4. 6 4. 8 5. 0 5. 2 5. 4
secs
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:

Gata Valva Test An lysis Dita Sheet
! Wm. Powell 14' 400 D. Serial Number 67770 4
i>

\ i-19 -9 3 Test Time is: ze: 00Tw Date

; Test C:::-$^15 yc0 Nsd toddCent 0 -7 c. Stroke # Z 2 AL ( H) |
-

j Data File bV300g Data Set p
I

';
; OPEN STROKE
;

Running Current amps RMS Unseating Current amps RMS
! Running Power watts Stroke Time sec |~

i Contactor Drop-out Time sec '

| Disk Factor (Standard) Disk Factor (NMAC)

{ at Max dP at Max dP.
| 5pring
| Pack Valve i

{ Dispiece- Upstream Differential
i
<

; Time Throat Torque ment Pressure Pressure Stem
i (sec) (Ibs) (ft-the) (in) (pain) (psid) Factor
| 1. Running ==== ====

; 2. Met dP ==== !

! 3. Unseating '---- ---- ----
3

; 4. Just After Unseating -

]
-=--

j S. Hammer Slow -=== =-== --== ===- '

|
.

j CLOSE STROKE
i

1
j Running Current I6,9 amps RMS. Stroke Time //. /, ' sec |

| , Running Power 7723.2 watts Rate of Loading NO
Contactor Drop-out Time e. a/o sec,

j Disk Factor (Standard) ,3277 Disk Factor (NMAC) 37o2
'

at Max dP at Max dP
i Spring
i Pack Valve |

Displace- Upstream Differential i
Time Thrust Torque ment Pressure Pressure Stem {1

!
(sec) (tbs) (ft lbs) (in) (psig) (psid) Factor )

1. Running 9./98 /20.s 37.30 4J2.9 sg
'

---- ====

; 2. Max. dP /7,059 -/y,p/V,6 27Z.77 ==== 356.7 34/,7 ./36/
,

3. Minimum Available #2,#51.1 /Jos.it, ==== ===- ---- --== ----
' ;

4. Just Prior to Wedging /7. 73 $ 22,5e2.6 397.'79 8. 80 Fe !--== ==== --==

] 5. Wedging /6.o60 -IF,892.9 W8 3 6 Ados 5 356 7 366 2. |--==

1- 6. Torque Switch Trip / f. 70 9' -82 MJf.E /3 Y2.5 6 0.1766 ==== ==== ./a3G
7. Total /P.t/G -se,557.1 1577. sa 0.259(,. ---- ---- --=-

18. Inertia t,g/7. 9 ==== - ==-- ==== ------==

Note: All values annotated above are actual values, with no correction for static conditions.
' Remarks

10
i Anced tv
. .

.

,

'
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TFR1 blLM NI ON jut 3 4.3006 dIHOME 22R (H)

I

OO-
% _16.060 SEO

-22492.?ILBS3 ,

\ (5)-20000.O-

T7.059 SEC

-40000.O- -MDM B.LBS . _ _

_

(2) T7.735 SEC

-22,502.6 IBS

-60000. O- -g
i

-80000.O- - ggg

-817392 LBS
,.

(6)-

, -i o0000. o - _samac
-89,557.1 LBS

(7)
'-

-i 2o000. o -
,

15.0 16.0 17.0 18.0 19.0 20. 0 21. 0
secs
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Gat] Valva Test A11alysis Data Sheet
Wm. Powell 14' 000 lb. Serial Number 67770 4

i

Test Date t-/4-93 Test Time / 2 : S 8 : 'l4,

i Teet C::: '- ^'s 3eo 958d 7oop 4PM C-7 o Stroke # 23A C4,

| Data File bV30oB Data Set W
)

OPEN STROKE
;

| Running Current /S'. J amps RMS Unseating Current 2'// amps RMS |
Running Power 593f, y watts Stroke Tirne i6.4 sec !
Contactor Drop out Time 0. a// sec

j Disk Factor (Standard) ,4676, Disk Factor (NMAC) . 59/4,
i at Max dP at Max dP

| Spring
'

j Pack Valve

) Displeos. Upstream Differential |
Time Thrust Tongue ment Pressure Pressure Stem I

(sec) (lbs) (ft-tbe) (in) (psig) (peld) Factor
1. Running / t. /eg 2898.2 -N. 77 3 6f. r fu |==== ====

T. Max. dP '/. 4'4'E 2p,9ff.3 -380.6Y "J / 9. S 3 2 /. 6, . O g3 t====

f3. Unseating 3.S76 f 7, fe/,7 -4y8. If -0. a 67 ==== ==== ====

I4. Just After Unsenting 3.6Jf Za, n f./ -179./f -a.a/6 320.3 31./.1 ====

5. Hammer Blow 3 364 -83, tff./ -0. po $==== ==== ==== ====

CLOSE STROKE '

Running Current amps RMS Stroke Time see
-Running Power watts Rate of Loading
"Contactor Drop-out Time sec

Disk Factor (Standard) Disk Factor (NMAC)
at Max dP at Max dP

Spring
Pack Valve,

Displace. Upetreem Differential
Time Thrust Torque ment Pressure Pressure Stem
(sec) (Ibs) (ft lbs) (in) (psig) (psid) Factor

1. Running ==== ====

2. Max. dP ====

3. Minimum Avalable ==== ==== ==== ==== ====

4. Just Prior to Wedging ==== ==== ====

5 Wedging ====

6. Torque Switch Trip ==== ====

7. Total ==== ==== ====

8. Inertia ==== ==== ==== ==== ====

Note: All values annotated above are actual values. with no correction for static conditions.
Remarks

Analyzed by: I/

ve de p t/6 6
- -_ _ -_ - _
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E N SitM TmUSI ON jut $ 4.XX35 SIHOE 26HtH)

__

(5) 202B SEC

13.712 SEC g -N .1LB ,

- 7460.7 LB
I4I-20000.O 20205--SEC

-9676.0 LB ,

k-40000.o-

1

-60000.O-

21947 TC (6)
'-B12072 LB

'
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21084 SEC (7) T'
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| G;t3 Vciva Test Analysis Data Sheet |
Wm. Powell 14' 000 lb. Serial Number 87770-6

4

i Test Date i// 3/f3 Test Time /2*.r/2:36
] Test Description 90,los 95#D.4Jaco dAg Stroke # 2 7/N3
| Data File ba4&coS Data Set o3|_
:

OPEN STROKE
:

Running Current /V.45 amps RMS Unseating Current 2d/. 85 amps RMS
j Running Power tsgeg,6 watts Stroke Time / G. 4*Zo sec
! Contactor Drop.out Time o.cl { sec

| Disk Factor (Standard) g DiskFactor(NMAC) 6.6f(a8 )
i at Max dP at Max dP l

ii spring
j Pack Valve
'

Dispisco. Upstroom Differential

| Time Throat Torque ment Pressure Pressure Stem
(sec) (Ibs) (ft-Ibs) (in) (psie) (psid) Factor-

j 1. Running 20.000 4236.4 -37.2 69.4==== ==== -----

1 2. Max. dP s./aSB 11188 4 -l%.9 116.3 116 4 0 060sf====

3. Unseating 6.6(.2. fois7.i -6B4.8 -o.cn25
~

==== ==== ====,

! 4. Just After Unseating F.407 IS 4,o7.2. -IB3.0 -e.oi9f, i19.0 I10 2- ====

i 5. Hammer Blow 4 35i -822fd.l - e.at iS==== ==== ==== ====
i

i

! CLOSE STROKE
i

Running Current amps RMS Stroke Time sec
punning Power watts Rate of Loading

'

Contactor Drop-out Time see

Disk Factor (Standard) Disk Factor (NMAC)
at Max dP at Max dP

Spring
Pack Valve

Displace- Upstream Differential
Time Thrust Torque ment Pressure Pressure Stem
(sec) (Ibs) (ft lbs) (in) (psig) (psid) Factor

1. Running ==== ====

2. Max. dP ====

3. Minimum AvaBable ==== ==== ==== ==== ====

4. Just Prior to Wedging ==== ==== ====

5. Wedging ====

6. Torque Switch Trip ==== ====

7. Total ==== ==== ====

8. Inertia ==== ==== ==== ==== ====

Note: All values annotated above are actual values, wth no correct 6on for static conditions.

Remarks

;[/sgfAnalyzed by: . -

,

h 4/tsh3vertried by:

- .
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:
Gata Valv3 Test Analysis Data Sheet4 .

I Wm. Powell 14' 800 lb. Serial Number 87770-6
4
s

i Test Date thJ/f3 Test Time /2:49: 14
| Test Description n ' c/ Ioo Ps b,400o (epm Stroke # 2.8Lu)
j Data Flie b4toog Data Set 032.
I l

f OPEN STROKE i

i

8 i

Running Current amps RMS Unseating Current amps RMS
j Running Power watts Stroke Time sec

Contactor Drop outTime see,

] Disk Factor (Standard) Disk Factor (NMAC)
! at Max dP at Max dP
1

: Spring
i Pack Valve
; Dispisco- Upstream Differential

|!
Time Thrust Toritue ment Pressure Pressure Stem
(sec) (Ibs) (ft-lbs) (in) (pois) (psid) Factor

i 1. Running ---- ----

| 2. Max. dP ====

! 3. Unseating
,

--== ==== ----

i 4. sust Ari.e uns.aung
I

. -...

! s. mmmer siow
|

.... .-.. .... . --
: ;

i l

| CLOSE STROKE
i
,

! Running Current 17.2 3 amps RMS Stroke Time to.7c2 sec

f flunning Power Spf1.3 watts Rate of Loading No
| ContactorDrop-outTime D o13 sec |

| Disk Factor (Standard) 0.y3fr4 Disk Factor (NMAC) o .66g /
{ at Max dP at Max dP
:

; Spring
| Pack Valve

| Displace- Upstream Differential
i Time Thrust Tort |ue ment Pressure Pressure Stem
| (sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor
j 1. Running foBaf) ; 2.M.T /8 69 M.K==== --== -----

| 2. Max. dP /G.242 --@h(0 |$12,. /fg./ //.(p.3 0.1M5====

-WO7.9 /27{.'73. Minimum Available' ==== ==== ==== ==== ====

| 4. Just Priorto Wedging /$.403 -7345.0 /gf,.g occOS -=== =-.. ..--

i s. wedging /s.425 -72 4.9 In. t, -o.amcr/ /26.3 126 5 ---=

6. Torque Switch Trip 14.159 -6Guivv4 1240.4 0.2896 e.foo7---- ----,

j 7. Total 19.Soo -805470 igro75 0.26ZS ---- ---- ----

7673.0; 8. inema ---. - - - - .... .... ....====
,

; Note: All values annotated above are actual values. with no correction for static conditions. ;

Remarks
i 4 RME.>fl$ ibC4Lenk W N ;y y*
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I
!

|
Gato Vciva Test An: lysis Data Sheet

j Wm. Powell 14' 000 lb. Serial Number 67770 6

i

i Test Date / -/f-f 3 Test Time /f .f3:Jr
Test C::=;f': - 3eo /Je/ 7e**&#1 o 9 c Stroke # zy sp (u)

| Data File bVJ,og Data Set yo
i

| OPEN STROKE

; Running Current amps RMS Unseating Current amps RMS

j Running Power watts Stroke Time sec
! Contactor Drop out Time see

Disk Factor (Standard) Disk Factor (NMAC) -

at Max dP at Max dP.
.

! Spring
j Pack Valve
j Diepisco- Upstroom Differential
! Time Thrust Torque mont Pressure Pressure Stem

(sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor
i 1. Running ==== ====

| 2. Max. dP ====
' 3. Unseating ==== ==== ====

| 4. Just After Unseating .- ====

| 5. Hammer Biow ==== ==== ==== ====

i

| CLOSE STROKE
!

| Running Current /4 5 amps RMS Stroke Time //./ sec
Running Power vyJ7. y watts Rate of Loading e/o;

'Contactor Drop-out Time p.o// sec
.,

j Disk Factor (Standard) . ze55 Disk Factor (NMAC) . y/JS
_

at Max dP at Max dP.
'

spring
Pack Valve

'

Dispisco- Upstroom Differential
Time Thrust Torque ment Pressure Pressure Stem -

(sec) (ibs) (ft-lbs) (in) (psig) (psid)f Factor;

1. Running //.7#f /St'. f5 3f.4 e Y/ #. $ 4 /4==== ====

! 2. Max. 6P /6.S$9 -86o1.9 /76 40 2 *'9. 7 1S34 4 19'9 2====

$2.87/.153. Minimum Avalable* ==== ==== ==== ==== ====

4. Just Prior to Wedging /f.2(s -/5. J28. 9 7pe.rf a.satt ==== ==== ====

5. Wedging /9.5S6 /Sorey./ 16 9. * * o ort 9 S YS.1 t Y S. 3 f ====-

6. Torque Switch Trtp fe. tn ,stira.t /Jry.Ja ..ar35 , f af r.==== = , . = =

7. Total to.Wes - tf. 6 H 6 /S/*.!S / ES6Y ==== ==== ====

8. Inertia = = = = | (p 4 &I.8/ ==== - - - - ==== ==== ====

Note: All values annotated above are actual values. with no correction for static coodtions.
Remarks

} hPZ Rink 'M Za /C NW
tv.tr hrscpinn~ M**'-

M [ 4/t6$3v.rm.d br.
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t

!

| Cate Vciva Test An: lysis D:.ta Sheet
'

; Wm. Powell 14' 000 lb. Serial Number smM
,

! Test Date 1// $/98 Test Time 9:2 5 : 2(.,
| Test C:::-if's o !*O/200 Psi b ,5600 c#M Stroke * 2660
j Dets File b4/2006. Data Set 029

i
: OPEN STROKE
:

| Running Current |6.I amps RMS Unsenting Current 27.2. amps RMS

| Running Power watts StrokeTime /g.482 sec
! Contactor Drop out Time o, oil sec

: Disk Factor (Standard) o. (,2D3 Disk Factor (NMAC) 6.(,77M.
! at Max dP at Max dP

i spring

| Pack Valvo

| Despisco. Upstroom Differential
j Time Thrust Torque ment Pressure Pressure Stem

(sec) (Ibs) (ft-lbs) On) (psis) (psid) Factor
1. Running i8.000 3655.*7 -29.10 223.o ==== ----====

2. Max. dP '5.99 4 f t.ptt c - |LI 3.0. - o. om i 174.22 17 6.5 a.o724
3. unseating 3.&t& Sr.n2.4 - -4.sy.G -aoro6 ==== ==== ====

4. Just Aner unsesting S.861 is.orn.(, -202.5 e.62:5 l rs . (, 1 na.9 ====

5. Hammer Blow 2.612. -81,38#.7 0.0077-=== -=== ==== ====

CLOSE STROKE

Running Current amps RMS Stroke Time see
flunning Power watts Rate of Loading
"Contactor Drop-out Time see

Disk Factor (Standard) Disk Factor (NMAC)
at Max dP at Max dP

Spnng
Pack Valve

Displace- Upstream Differential
Time Thrust Torque ment Pressure Pressure Stem
(sec) (Ibs) (ft-Ibs) (in) (psig) (psid) Factor

1. Running ==== ==== ----

2. Max. dP ====

3. Minimum AvaBable ==== ==== ==== ==== ====

4. Just Prior to Wedging ==== ==== ====

5. Wedging ====

6. Toroue Switch Trip ==== ====

7. Total ==== ==== ====

8. Inertie ==== ==== ---- ==== ==== ====

Note: All values annotated above are actual values, with no correctkm for static conditions.
Remarks

2//t[J
Analyzed by: -

7 gggvervied by:
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:
1

Gat 3 Valva Test Analysis Data Sheet
Wm. Powell 14' 000 D. Serial Number 67770 6;

..,

j

! Test Date I//g/93 Test Time 1612.3*30
j Test Description o c,itm PS:D.6608(opm Stroke # 2(,R M

| Data Flie b8GOOg Data Set o34

OPEN STROKE;

i
s

| Running Current ampsRMS Unsesting Currett amps RMS

i Runnin0 ower watts StrokeTime secP

i Contactor Drop-out Time sec

! Disk Factor (Standard) Disk Factor (NMAC) ,, .

f at Max dP at Max dP

| sp9ng

| Pack Valve

| Dispiece- Upstroom Differential

: Time Thrust Torque ment Pressure Pressure Stem
; (sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor
j 1. Running ==== ....

| 2. Max. dP ====

| a. unseating -... .... ....

j 4. Just After Unsesting '

.....

! 5. Hammer Blow ==== .... .... ....

i

| CLOSE STROKE
]

i >

i Running Current & ,2. amps RMS Stroke Time ll.397
'

sec

| flunning Power 7(,So .o watts Rate of Loading A/D
! 'Contactor Drop-out Time 0.o1W sec
~

Disk Factor (Standard) 0,63os Disk Factor (NMAC) e 4/g,24
at Max dP at Max dP

Spring

| Pack Valve
' Dispisco. Upstream Differential

Time Thrust Torque ment Pressure Pressure Stem
! (sec) (Ibs) (ft-lbs) (in) (psig) (psid) Factor
! 1. Running |1. 000 (fof.9 2g.i fqad,3 .... ...-- ;====
' !
; 2. Max. dP 19.712. -7 &Dl 165.V 155.7 S13 c.1526---- s

| 3. Minimum Avaltate -=== 82769.1 1274.9 -=== ---= ===- ..--

! 4. Just Prior to Wedging 20.ZoS -1(,76.o | B(. (, D.bof9 ==== ==== ==..

| S. Wedging 2o.zis -9664.1 180.0 8.coM /62 4 /6 % ====

! s. Toraue swach Trip 20.9#7 -GI287.2. 13de.t 6.244 o. lo t I-==- ----

! 7. Totat 21.084 -N.I sq13.9 o.2S8 ---- ---- -- -

7%99j 8. inerti. ---- - - - - ---- ---- ----....

! Note: M values annotated above are actual values, wth no correction for static conditions.

j n.marksa>=.orn,4 me. .eea , = -

spps| m.d br.
-

.

,

; vermed by: g3/g
i

i
*
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1

. _ _ _ ._ . _. - - _. -_
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t UNITED STATES- ( p
g g j NUCLEAR REGULATORY COMMISSION

"
r 2 WASHINGTON, D.C. 3040641001

'+9 ,o
*** March 19, 1997

MEMORANDUM T0: Richard H. Wessman, Chief
Mechanical Engineering Branch
Division of Engineering, NR ,

FROM: Michael E. Mayfield, Chief
Electrical, Materials, and Mechanical Enginee ng Branch
Division of Engineering Technology, RES

SUBJECT: TRANSMITTAL OF SUPPLEMENTARY PRESSURE LOCKING DATA FROM

FLEX 1BLE WEDGE GATE VALVE TESTS

The subject data in the attachment is being transmitted as requested in discussions
with Mr. Weidenhamer of my staff. The attachment also includes dimensional
information for the Walworth flexible wedge gate valve and on the steps used by the
Idaho National Engineering Laboratory for performing the tests.

The data is supplementary since it was obtained early in the test program during the
friction surface preconditioning process. For these early tests, the disk-to-seat ,

friction factors ranged from 0.10 to 0.16 and are lower than the friction factors -

for the fully conditioned surfaces reached later in the test program. The data that
was obtained after the friction surfaces were fully conditioned was forwarded to you'

in my memorandum, dated June 25, 1996, and a copy was also sent to the Public
Document Room at that time, The disk-to-seat friction factors corresponding to the
later data ranged from 0.46 to 0.64. The phenomenon of surface conditioning has I
been shown to be dependent on operational and thermal exposure and has been observed |
in previous INEL and EPRI MOV tests.

The results from these early tests are being provided to give pressure locking data
over a full range of friction factors. The data will be useful for evaluating
analytical methods for predicting openir.g thrusts for valves that may experience j

pressure locking conditions.

' A copy of this memorandum and the attachment is being sent to the Public D6cument
Room to be made available to others outside the NRC as requested in the discussions
with Mi -Weidenhamer.

2

If you have any questions on the attachment, please call Gerald Weidenhamer on 415-
6015.

Attachment: As stated

DOf { y

Q % 3 2_m |M


