UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20655-0001
April 10, 1997

LICENSEE: ENTERGY OPERATIONS, INC. (EOI)
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 NO. M93467)

A meeting was held on Tuesday, March 25, 1997, for thc Nuclear Regulatory
Commission (NRC) staff and the licensee to discuss the Entergy Operations,
Inc. (EOI) motor-operated valve (HOV{ 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 nutice of
this meeting was issued on March 3, 1997.

Attachment 1 is the 1ist 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 a.d 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 valves
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," ‘ated March 1993, gives the history of these events,
describes the phenomena, cusses the consequences on valve functionality,
summarizes preventive mea:  ¢s, 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
:ender redundant trains of safety systems incapable of performing their safety
unction.

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 nethodolo?y 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 :
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
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 EOI valve thrust calculational
methodology to the valve test data. The staff stated that, although both the
EOI methodology and the "ComEd method" (another analytical method used to
predict valve thrust) have been used to predict valve thrust, the inient 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
tast.

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 developed to evaluate
valve operability under a combination loading of pressure locking and design
basis loss-of-coolant arcident (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 )icensee’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 EOI 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




for the licensee. This is Attachment 3. This is the valve test that the
licensee discussed in its letter of February 13, 1996,

After a discussion on the test report, the meeting ended.
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for the licensee. This is Attachment 3. This is the valve test that the
licensee discussed in its letter dated February 13, 1996.

After a discussion on the test report, the meeting ended.
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Jackson
Hughey
Ingram
McCain
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EO1 = Entergy Operations, Inc.

AFFILIATION
EOI - Grand Gulf
EOI - Grand Gulf
EOI - Grand Gulf
EOI - Grand Gulf
E0I - Grand Gulf
NRC/NRR/PDIV-1
NRC/NRR/EMEB

NRC = Nuclear Regulatory Commission

NRR = Office of Nuc’

~ Reactor Regulation
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Walworth Test Data

Walworth Valve versus Giand Gulf Methodology

Trend Results Comparison of Commonwealth Edison and Grand Gulf Methodology
Validate Grand Gulf Computer Program

Clarify Any Ground Rules for Use of Grand Gulf Methodology

Obtain Better Understanding of How the Unwedging Thurst is Calculated
April 9, 1997, Meeting on GL 95-07

Test Methods Results

ATTACHMENT 2



ATTACHMENT

Supplementary Pressure Locking Test Results, 6-inch Walworth Valve

The 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 support NRC's evaluations of industry responses to Generic Letter 9507, "Pressure
Locking and Thermal 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
pressure on the upstream and downsiream sides of the disc assembly. This high fluid pressure forces
the discs against both seats, making the disc assembly harder to unseat than anticipated by the typical
design calculations, which generally consiaer frictional effects at only one of the two disc/seat
interfaces.

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

1. Determine the relationship between the pressure in the bonnet and the opening thrust with
the valve cold, and again with the valve hot

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
pressure locking

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

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

The test program consisted of testing two gate valves .t various pressure locking conditions.
The first valve tested was a 6-in., 600-Ib-class Walworth flexible wedge gate valve equipped with a
Limitorque SMB-0-25 motor actuater. Preliminary results from the Walworth valve tests were
reported earlier (available in tne NRC Public Document Room, Accession Number 9606270097).
The second valve tested was a 6-inch, 900-Ib-class Anchor/Darling doublz disc gate valve equipped
with a Limitorque SMB-1-60 motor actuator. Preliminary results from the Anchor/Darling valve tests
were reported earlier (available in the NRC Public Document Room, Accession Number
9701240039).

The results contained in the attached table were obtained from tests at the beginning of the
program when the disc to-seat friction factors were low. This data is being documented at this time
to supplement the information identified in the previous paragraph for the Walworth valve.




TEST SETUP

The first valve tested was a Walworth 6-inch, 600-Ib-class flexible-wedge gate valve with a
Limitorque SMB-0-25 motor operator. The important valve specific information is listed below.

Disc thickne , (one disc) 0.520 in.

Mean seat diameter 5.515 in.

Stem diameter 1.250 in.

Hub diameter 2.580 in.

Hub length 0.928 in.

Wedge angle 5°0" 10 4°56’

Poison’s ratio (disc material) 03

Modulus of Elasticity (disc material) 29,700 ksi (A217TWC6)

Becau:e 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

The low temperature pressure locking tests evaluated the relationship between the fluid pressures
in the valve and the valve opening . ‘ust. The 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 dowastream 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.

Two different methods were used to simulate pressure locking conditions. The first methoJ
began with the valve open and the test volume pressurized to 1200 psig. The valve was then clysed
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
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
was measured. The 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.




Table 1. Summary of Supplementary Pressure Locking Test Results

Preliminary

Test Preasure (psig) Temp (°F) Stem Packing Valve
Thrust Drag
@by (ib) Disc Friction
Number Type Up Bonnet Down Bonnet Factor Factor
_H.IL.T._LQZ A9 . 2 1693 0.101
20 0 1107 11 R 1696 0100 |
204 s ol 0 n 1988 | s08
208 Pl 1 222 - L 3nas
206 Pl -l 497 -1 R 4217
207 PL 2 178 2 n 3360
208 PL 1 1.1 90 B 6801
S| 108] 301 2 6293 l
210 PL | 1077 587 2 5052
P -l 1160 912 2 4764
212 HU | 1130 1125 R 2423 0127 1 012
213 PL 314 1116 2 n _T268
214 Pl 621 1132 -1 3 6479
215 PL 899 1122 2 12 5535
HD 1136 1137 -1 2 1948 0.108
212 PL 614 1| 1126 1 297 ] 3848
PL 319 1082 316 n 6639
219 HD 1092 1 1092 4 13 2091 0116 |
221 HU -1 1092 | 1086 2 3151 0.158
222 FL - 283 -l 2 408)
223 PL 1 547 1 7 5816
224 PL 2 829 . £ 1258
228 PL. al 1126 2 b o) SEE8
Test "o~
- Static opening test

U = Hydro opening test across upstream seal
tiD = Hydro opening test across downstream sesl
PL = Pressure lock opening test
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taed June 25, 1996

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

Division of Engineering

Office of Nuclear Reactor Regulatio

FROM: Michael E. Mayfield, Chief
Electrical, Materials, and Méc a

Engineering Branch
Division of Engineering Technology, RES

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

The subject data in the attackment is transmitted per your request. The
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
and behaviors under pressure locking conditions.

If you have any questions on the attachment, please call Gerald H. Weidenhamer
. 415-6015) of my staff.

Attachment: As stated



Attachment

Pressure Locking Test Results, 6-inch Walworth Valve

The U.S. Nuclear Regulatory Commission (NRC), Office of Nuclear Regulatory Research,
is funding the Idaho National Enginecring Laboratory (INEL) to provide technical input for use
mwduﬁnlmpomawmutwr”m.mmlmhn;mdmmnmndm‘of
Safety-Related Power-Operated Gate Valves.” Pressure locking and thermal binding are common
mode(tilurcwhlnimmlmumpmnhmtofaﬂinu\ecb‘edpaiﬁonmdrcnder
redundant safety systems incapable of performing their safety functions. Pressure locking can
wcmwhenopuam;mmmmtmchmmﬂewmoﬂbeﬂuidmmc
bonmmbehigbumm(hemmhmdmsﬂaoﬂhcdhc
assembly. mh@ﬂuﬂmmuﬁuq'—thmhmwm‘thcthmt
requirement above that anticipated by the typical design calculations, which generally consider
frictional effects at only one of the two disc/scat interfaces.

The INEL gate valve pressure locking research was designed to address the following
objectives:

1. Study the relationship between bon.iet pressure and opening thrust

2. Study the impact of temperature changes in the bonnet fluid on the rate of bonnet
pressurization and on the associated thrust requirement to overcome thermally-
induced pressure locking

. Study the eftect of valve lcakag> on bonnet pressure

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

TEST SETUP

The first valve tested was 8 Walworth 6-inch, 600-Ib-class, flexible-wedge gate valve with 2
Limitorque SMB-0-25 motor operator. The important valve specific information is listed below.

Disc thickness (one disc) 0.520 in.

Mean seat diameter $.515 in.

Stem diameter 1.250 in.

Hub diameter 2.580 in.

Hud length 0.928 in.

Wedge angle o

Poison's ratio (disc material) 03

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

Because the valve had been used in previous testing, the valve scaling surfaces were
reconditioned in preparation for the pressure locking tests. Following this reconditioning, the
valve seat lcakage was well below accepted limits. Prior 10 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.




The valve was then subjected to two test sequences: low temperature (depressurization-
induced) pressure locking tests, and thermally-induced pressure locking tests. Borh sets of tests
tmwmmmmmmxmammwmmm. in
mmmmmw-mwmmmm;mmmmﬂmma
wmmatmmmmmtmeﬁmdmmmmmmmmm
effects of air entrapped in the bonnet.

upmnmmwmpmmﬁmhwdmlmpdpmibkwnditm
Perbdtbucﬁmvﬂwnﬂokamuhopeﬁmmedmm.boutthemgwevﬂmlhc
Mﬁngwnuunndﬁn;nh&mﬁp.ohﬁnnpmmmw(ﬁmbnvdw,md
determine the load due to packing friction. The baseline strokes included a static valve closing
and opening cycle and two differential pressure opening strokes: one with the downstream side
and the bonnet pressurized, and one with the upstream side and the bonnet pressurized.

Two different methods were used to simulate pressure locking conditions. The first
mcthodbepnwiththcvalveopenandthcmtvolumepmurimdwlzmm. The valve was
tbcuclonedandthepmurainthcupmumle;downmemle;.mdbometwercredwedw
the desired test values. mmwtbenopenedmdmenemfomemquhedwmmu
valve disc was measured. mwoondwhodbepnwiththevﬂveopenmddeprmuﬁmd The
vnhewuthcnchnedmdthepresuminthcupuumbl.mbpmdbometm
increased to the desired test values. The valve was then opened and the stem force required 1o
extract the valve disc was measured. The stem thrust required to open the valve was not affected
bythcmahodmedmprmuﬁuthcm 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.

THERMALLY-INDUCED PRESSURE LOCKING TESTS

Pressure locking tests were also performed on the valve at clevated temperatures. In
addition.temwuepctfocmedtonwythcimpuctonempentmchmponmenwo(bomet
pressurization and on the associated thrust required to unseat the valve during opening. The
cﬂmdnhemth.hpmbonmtpmuﬁutbnmmmupuummeeﬁm
of air entrapped in the boanet.

Tesﬁn;mpuformedwiththcnhehuwdbothinwmdlynndcncmmy. For the tests
with'mwmnlbutin;.thehuminthcupmumlqo(thevdvebuwdtheﬂu?dnmper
mmzﬂtuupmﬂuﬂwmpntmwm;mupmwmwmmﬂedn
50 psig. Discherge from the downstream side of the valve wo* sured as an indication of
luh.eﬁontbehonmwthedommdde. For exteina cating, heat tape wrapped
around the valve body was used 1o heat the fluid in the vaive. Once again, the fluid temperatures
were limited to 290°F, and the upstream pressure was controlied at 50 reig,




The bonnet pressure was monitored during the heatup and compared to the measured
leakage; these measurements helped to demonstrate a reiationship between leakage and thermally
induced bonnet pressurization. When the bonnet pressure reached 1200 psig, the valve was
openedandthcmloadrequimdwmncnhedicwmd

The heatup tests produced bonnet pressures capabic of causing pressure locking loads.
The results from opening strokes during these tests showed that the requiced thrust is lincar with
pressure and that the results were consistent with the results from the carlier low temperature
tests. Tbcruuluofthehi;htempenturepmumbckinuunmimlwedinTuble?. As with
the low temperature pressure locking tests, the static unwedging thrust varied throughout the
testing.

EFFECTS OF VALVE LEAKAGE

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

When the unpressurized bonnet water was heated, the leakage was sufficient to prevent
pressurization as the fluid expanded. In contrast, when the bonnet was pressurized to 700 psig
prior to beginning the heating test, pressurization due to thermal expansion occurred. Most
likely, the initial pressure (before beadn;)amedthedicsudmmwdwunmtsuﬂwu
more effectively than in the tests without initial pressure.

MMMdvﬂhk*hﬂawMuhumﬂy
mean that keakage will prevent pressure locking, The disc elastic response during & pressure
wmmhmuuuimmmm-wm
the differential pressure case. The effect of this difference was evident in the results observed,
MWmmMWMWWmeMWm
during the bonnet pressurc s This demonstrates that the disc matches up 10 the seat surface
differently during diffcrent tests.

EFFECTS OF ENTRAPPED AIR

Other tests were performed with heat applied from the outside of the valve to determine
tbceﬁecto(enmppedaironthebonnetpmmmdonthemodawdopenin;swmbad. The
testing also investigated the extent to which the air will remain entrapped during operztion, 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 vaive volume. T\Ienitpockcumeesub&hcdbydniningaknownwlumefmmme
lower drain line while allowing air to enter through the high boanet vent. Ouce the appropriate
air volume was established the valve was heated to 290°F using the external heaters (heat tape).
Thepmmwumonitaedduﬁnphetanndthem“muﬁwdmsommyﬁmc
the pressure reached 1200 psi.




Figure 1 shows results from the heatup test with no entrapped air. The pressure increases
rapidly after the bonnet pressure reaches 200 psig. Subsequent pressurization (following
scheduled depressurizations) are very repestable. 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 volume. Here the
behavior is similar, except that the initial pressurization begins at a higher temperature. As in the
no-air test, subsequent repressurizations following depressurizations occur immediately. This
incicates that once the air volume has collapsed as a result of the thermally-induced
prasudntion.theairvolumedoanotmppwdurinuhehumpcyd& Only afte: the valve
was croled and depressurized did the air volume reappear.

Additioual tests were performed to study the effect of pressurizing the valve using 2
hydrostatic pump on the existence of an air volume. The first test was conducted at low
wmpemm(appm:imndymmdthemndmwmuh@m
(spproximately 250°F). In both tests, 8 2% air volume was established and the vaive boanet
pressurized to 1200 psig using only the hydrostatic pump. In both tests, the valve was pressurized
fmappmximwlymhounmdabommahir&ohhempockﬂmﬁnedhthem
following depressurization.

The final test series was performed with water flow through the bonnet, simulating the
normal flow over the disc for a valve in service. As with the previous tests, a 2% air volume was
established in the valve bonnet. A flowrate of approximately 8 gpm through the valve bonnet was
created, and the amount of sir remaining at various times was measured. Flow through the valve
reduced the size 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 flexible wedge gate valve. The results from pressure locking testing of other gate vaives

will be reported later. The applicability of these test results to the pressure locking phenomena



Preliminary

Table 1. Summary of Low Temperature Pressure Locking Test Results

Test Type:
§ = Static opening test
HU = Hydro opening Les! across upstream seat
HD = Hydro opening test across downstream seal
PL = Pressure lock opening test



Preliminary

Table 2. Summary of High Temperature Pressure Locking Test Results

307 PL E2) 1073 -2 203 18251
308 ) 14 i6 12 217 6354 1130
309 HD 1oz 1024 2 190 11895 0.489 0.507
310 HU 0 2 916 187 10429 0474 0491
312 ) 200 207 196 7 5866 1383
313 HD 1053 1056 5 6 11226 0.445 0.459
314 HU 6 1062 1055 67 12142 0.481 0.498
316 PL -1 1141 -3 205 18096
17 $ o ~ K 179 i 1208 J
318 HD 1059 1061 R 181 12208 0.480 0.498 J
319 HU -3 1019 1003 182 12703 0530 0.551
2 S 4] e 57 & 5102 1384
323 HD 1004 1007 as 67 11936 0514 0534
324 HU 39 1015 1009 7% 12636 0539 0.561
325 ) &t 49 an n 3944 1382
326 HD 1097 1100 “ ob 14801 0561 0.586
327 HU -3 1073 1066 70 15256 0.595 0.622
329 PL 35 1108 -3 125 17010
3% S 67 42 55 148 5022 1304
331 HD 1080 1083 - 136 14893 0.574 059
in HU 2 1047 1040 133 15242 0.611 0641
M1 HU -1 1119 1114 66 15742 0593 0.621
342 S 1 2 2 70 5924 1306
343 PL 2 1050 3 65 19501

Test Type:

§ = Statx opening test

HU = Hydro opening (28! SCross upsiream scat
HD = Hydro opening tesi across downstream seat

PL = Pressure lock opening test



Table 3. Leak 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 1o
pressure rate downstream rates maintain 50 psig maintain 50 psig
(psig) (°F/r) (cm®/min) {cm*/min) (cm*/min) (cm*/min)
50 45 162 125 -222
600 45 41.1 Not Measured
1200 45 15 Not Measured
50 66.6 16 145-183
S0 54.1 12 091 -3.12 233 138 - 3.12
50 85.2 242 497 - 130 215 182 -249
706 138 23 97
Tabie 4. Cold leak rate data.
Leak rate from
Bonnet pressure bonnet
range to downstream
(psig) (cm*/min)
1104 - 1326 0216
S04 - 640 1.233
1039 - 1294 0.114
572 - 670 0.078
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Figure 1. Pressure versus temperature with no entrapped air.
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Figure 2. Pressure versus temperature with 0.5% entrapped air.
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Figure 3. Pressure versus temperature with 1.0% entrapped air.
V3. T3, Heatup Test 9, vaive open - 2.0% eir
{
2
1’
4
50 100 150 200 250 300
m s -

Figure 4. Pressure versus temperature with 2.0% entrapped air.
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Figure 5. Percent entrapped air versus flow duration.
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4.0
4.1

The purpose of this report is 1o present the results of a test program conducted on »
Motor-Operated Valve (MOV), 14-Inch, 600 Class, William Powell Gate Valve and
Limitorque SB-3 Operstor for Entergy Operations, Inc., Grand Gulf Nuclear Station.
The valve was subjected to Bonnet Precsure Lock-up Tests and Full-Flow Differential
Pressure Tests in the valve stem vertical and horizontal modes as required by Entergy
Operations Contract No. C-1015-28, including Change Order No. 1, Entergy Letter
GEX0:92-00743, end Wyle Laboratories’ Test Procedure No. 43008 (Appendix VIII of
this report).

REFERENCES

Contract No. C-1015-28, Entergy Ogerations, Inc.

Change Order No. | to Contract Order No. 28, dated November 16, 1992
Entergy Letter GEX0:92-00743

Wyle Laboratories’ Test Prccedure No. 43008

Wyle Laboratories’ Quality Assurance Program

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

QUALITY ASSURANCE

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, ANSI
N45.2, and applicable regulatory guides.

TEST INSTRUMENTATION AND EQUIPMENT
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 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 end 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 LABORATORIES
Huntavilie Facility
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TEST INSTRUMENTATION A.ID EQUIPMENT (Continued)
Measurements and Tolerances

Unless specified otnerwise, the tolerances on test condition measurements were as
follows

Measurement Tolerance
Pressure t 1% FS
Temperature t 2°F
Flow R » t 5%
Current t 2%
Voltage t 1%
Time t 0.25 sec
Stem Torque/Thrust (Teledyne) t 1.0%
Displacement, Spring Pack t 0.52%
Motor Power t 3%

TIST SPECIMEN

The test specimen MOV supplied by Entergy Operations, Inc., Grand Guif Nuclear
Station, was inspected by Wyle on November 10, 1992, and found to be equipped with
welded flanges (ANSI B16.5 14-inch, 600-pound class, reised face). The test specimen
MOV upstream and downstream nozzles were Pipe “chedule 30 and Schedule 80,
respectively. The flange bolt hole pattern had one bolt Lole at top dead center of the
vilve,

The test specimen was a8 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.

Valve:
William Powell Valve Company

1250 psi at 575°F (Design Pressure/Temperature)
Serial No. 67770-6, Year 1981

Class 1

Qperator:

Limitorgue Rat. 43.87

Tvpe SB Size 3 150 fi-1b motor

Order 583616B Serial 258077
Valve 14 193-2-4100
229158 77°C

Figure | of this report presents a drawing of the test specimen MOV,

WYLE LABORATORIES
Huntavilie Facility
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6.1

REQUIREMENTS, PROCEDURFS, AND RESULTS

Test Summary

Testing of the 14-inch, 600-pound Class William Powell Gate Valve is completed. This
valve was subjected to & Pressure Lock-up Test and & Full-Flow Differential Pressure
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 psig applied to the bonnet and 0 psig
applied to the inlet and outlet nozzles, 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.

Table 1 presents a chronological history of the program.
Pre-Test Preparation
Recsiot | ion/Di bl

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 date 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 a8 William Powell valve (Serial No. 67770-6) and the operator was a
Limiterque 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 Opecations, 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 10 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 scraiches were noted on the
valve stem where the packing was located.

WYLE LABORATORIES
Huntsviile Faciiity



Page Nc. 8
Test Report No. 43008-01

[ 4

6.2.3

REQUIREMENTS, PROCEDURES, AND RESULTS
Pre-Test Preparation (Continued)
Receipt Inspection/Disassembly (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
checked. Teledyne stated that the Smart Stem hysteresis was 1% during calibration
check. The Smart Stem calibration and inspection dats are presented in Appendix IV,

On December 17, 1992, the Teledyne Smart Stem was installed in the test article MOV.
The valve was reassembled using William Powell Instruction Manual 69-1. The stem
was lubricated with Mobilux EP-1. A Cenificate 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 O-ring at the limit switch
penetration. The O-ring was replaced.

Yalve lastaliatiop and Qrieptation

On December i, 1992, the valve body (valve disassembled) was installed in the Wyle
flow loop. The valve was installed in the stem vertical orientation with the l14-inch,
Schedule 30 nozzle facing the upstream direction. The test section piping was
horizontal. A photograph of the installed test article is presentcd in Appendix IIl. The
valve was installed using standard Wyle bolt-up procedures, and gaskets and bolting
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.

To protect the valve inlet, Schedule 30 pipe from over-pressurization, 8 6-inch rupture
disc rated 766 psig at 200°F, as determined by the caiculations presented in Appendix |
of Wyle Test Procedure 43008, was instalied on top of the test loop 3,000-galion vessel.

A Hydrostatic Test of the test article MOV and the test section was performed on
December 19, 1992, following valve reassembly. With the iest valve in the open
position, piping was pressurized 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.

, logtallati { Wiri

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.

Power supply and control circuit wiring was established per procedure. Thermal
overload protection was provided using 3 each Alien Bradley W61 21.7 amps.

Figure 2 presents the control wiring installation.

WYLE LABORATORIES
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REQUIREMENTS, PROCEDURES, AND RESUL1S
Pre-Test Preparation (Continued)
lasrumeniation

Spring pack displacement was measured using & LVD and mounting fixture, and by
drilling a 1/4-inch hole in the spring pack cover platc. During plate removal, the
declutch lever torsion spring was found to be out of position, rendering the handwhevl
inoperable. This was corrected prior to cover reinstallation.

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

Flow rate was measured using & 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.

Date Asasigition 3 (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.

, Switch Setti ' Adj

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.

v The open torque bypass switch was set 1o 20% of travel.
. The close torque bypass switch was set to 95%.

. The open torque switch was set 1o 63,800 pounds.

. The ciose torque switch was set to 80,000 pounds.

WYLE LABORATORIES

Huntsville Facliity
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6.3.3

REQUIREMENTS, PROCEDURES, AND RESULTS (Continued)

Tests
Pre-Test LLRT

On December 23, 1992, & 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 instalied. 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 & hydroststic pump, the downstream side of the valve was pressurized to 1080
+100, -0 psig and allowed to stabilize 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 st this fitting.

Following stabilization, the valve was monitored for five minutes. During this period,
no measurable leakage (i.e., greater than ! milliliter) was observed.

Static Break-in Test/LLRT

A Static Break-in Test was performed after the pre-test LLRT. The valve was cycled
open-to-closed-to-open 50 times. A rest period of three minutes minimum was
allowed after each cycle. The first and every fifth subsequent stroke was recorded on
the DAS. Each recorded stroke 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 EP] after 20 cycles.

A Post-Static Break-in Test LLRT was performed on the test article MOV on
December 28, 1992. The procecure used is that specified in Section €.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
upstream and downstream nozzles were solid with water. The valve was closed. Using
2 hydrostatic pump, the valve was pressurized on the downstream side to 1080 +100, -0
psig. Pressure was monitored using & Heise test gage. The valve was allowed to
stabilize for five minutes prior to monitoring ieakage. 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 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.

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,

WYLE LABORATORIES
Huntsvilie Faciiity
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'REQUIREMENTS, PROCEDURES, AND RESULTS (Continued)

Tests (Continued)

Pressure Lock Tewt (Continued)

The open torque bypass switch wire was disconnected during these tests; therefore, the
torque switch was not bypassed. The open torque switch setting was at 63,800 pounds
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. | was performed with zero 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 Leakage Test using pressure rate of increase. Initially, the
inlet and outlet nozzies and bonnet were at zero pressure. The outlet nozzle was
pressurized to 1080 psig. The bonnet pressure tracked the rise in downstream nozzie
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
nozzie pressures were zero psig. With DAS recording the data, the MOV was powered
to open. The motor ran for spproximately two seconds until the torque switch tripped
at 63,800 pounds. Stem thrust rose to 8 maximum following TST to 119,334 pounds.
Entergy Operations was notified of this anomaly (See also Notice of Anomaly No. 1,
Appendix 1) 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 torgue 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 torgue switch
trip occurred at approximately 50,000 pounds. The MOV was sgain 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 stroke¢ 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 vaive performed normally.

WYLE LARORATORIES
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6.3.5

REQUIREMENTS, PROCEDURES, AND RESULTS (Continved)
Tests (Continued)

Pressure Lock Test (Continuved)

In 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 2 couple of
seconds. Approximately 15 seconds later, the v ve start button was pushed and the
valve opened normally.

Post-Test LLRT

On December 22, 1992, & 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
demineralized water at ambient tempersture. With the valve open, all air pockets were
bled until the valve bonnet and upstream and downstream nozzle were solid with water.
The vaive was powered closed. Using & hydrostatic pump, the valve was pressurized
on the downstream side to 1080 +100, -0 psig. Pressure was monitored using & 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 pressurized downstream section and bonnet. A stopwatch was used to time the
five-minute leakage observation peried. No leakage greater than one milliliter was
observed. No packing leakage was observed.

Flow Loop Differential P Test - Vartical Orientat

On December 30, 1992, & 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 1o testing, & trial run of the loop was performed to establish a contro! parameter
(i.e. flow rate, and instrumentation checkout. This test was performed on December
30, 1992. The opening position, of the 10-inch lonp 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 articie MOV
began, completing Strokes | and 2 as specified by the test procedure. Prior to test, the
3,000 gallon reservoir was filled with demineralized water (used throughout testing).
The water was preheated by circulation through the test section up to the test article
MOV using 8 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 galion vertical water vessel uliage was pressurized with GN» to 500 psig.
This pressure was maintained during test runs using a 4-inch GNj regulator (C, =
69.0).

WYLE LABORATORIES
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REQUIREMENTS, PROCEDURES, AND RESULTS (Continued)
Tests (Continued)
Flow _loop Differential Pressure Test - Vertical Orientatiop (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, & 3,000 galion 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 demineralized water
and retesting. During this period, X-Y plots were generasted for each channel recorded
during the test run. The foliowing plots were generated:

Channel
Desiznati U Daacrinti

DPI PSID Venturi Delta Pressure

FLI GPM Flow Rate

TC2 °F MOV Inlet Temperature
PSI PSIG Upstream Pressure

PS3 PSIG Bonnet Pressure

DP2 PSID Vaive Delta Pressure

THRI b Stem Thrust

TRQ! inches/Ib Stem Torque

SPD inches Spring Pack Displacement
SG1 microinch/inch Axial Valve Body Displacement (Strain)
SG2 microinch/inch Radial Valve Body Displacement (Strain)
MCI Amps L1 Current (Motor)

MVI VAC L1 Neutra! Voltage (Motor)
MP Watts True Power

S1 Amps Open Limit Switch

82 Amps Open Torque Switch

S3 Amps Close Torque Switch

S4 Amps Close By-Pass Switch

S5 Amps Open By-Pass Switch

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

A listing of all strokes is presented in Table Il. 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 (PS]) and valve delta pressure.

Test resuits in the form of plots for all strokes are presentied in Attachment II to this
report.
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6.3.7

6.3.8

REQUIREMENTS, PROCEDURES, AND RESULTS (Continued)
Tests (Continued)

Post-Test LLRT /laspection

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 section were filled with
demineralized water at ambient temperature. With the valve open, ail air pockets were
bied 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
test gage. The valve was allowed to stabilize for five minutes prior to monitoring
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
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.

Also, & valve internal inspection was performed st this time. The inspection was
witizessed by & Grand Gulf Engineer. This inspection was performed by removing the
valve from the test section and looking into the inlet and outlet nozzles using a
flashlight and inspection :nirior. The valve disc and body seats were examined. Also,
the guide rails were exsmined. The results were that only slight scratches were noted
on the seats and guides.

Test Specimen Re-Orientation (Vectical 1o Horisontal

On January 9, 1993, the test MOV was removed and reoriented from the vertical to the
horizontal orientation. The actuator was ot removed to perform this task. A crane
was brought in to perform this reorientation. No other changes were made in test
equipment or setup.

Flow Loop Differsatial P Suik Sladematet St

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 IIl. Table Il presents stroke
information for this test sequence.

Data plots are presented in Attachment Il to this report.
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REQUIREMENTS, PROCEDURES, AND RESULTS (Continved)
Tests (Continued)

Post-Test LLRT lnspection

On January 18, 1993, a port-test LLRT was nerformed on the test articie MOV, The
LLRT procedure used was that specified in Secuon 6.3.1 of Wyle Laboratories’ Test
Procedure 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 upstream and downstream nozzle were solid with water. The valve was
powered closed. Using a hydrostatic pump, the vaive was pressurized 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, was isolated at 0 psig. The
upstream section was monitored for leakege crossing the upstream disc from the
pressurized downstream section and bonnet. A stopwatch was used to time the five-
minute leakage ¢ .evation period. No leakage grester than one milliliter was
observed. No p~_king leakage was observed.

On January 22, 1993, an additional Seat Leakage Test was performed at Entergy's
request. The bonnet was pressurized to 100 psig +100, -0 and leakage was observed
across the downstream side. The resuits were leakage of 550 milliliters over a 5-
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.

Data Analysis

Aca'ysis 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 DADiISP 3.01b, distributed by
DSP Development Corporation. The points of interest require¢ by Test Procedure No.
43008, Revision C, were identified. The points found on the Stem Thrust (THR1) 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 10 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 t2st log as
Paragraph 6.3.3 Test #1: g,b,c.”" with the data contained in file B430081.002." A plot of
Stem Thrust (THR1), 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 irip 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
?.5% end & thrust error of 0.5%. As & result, the greatest ROL seen on & 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).

WYLE LABORATORIES

Huntsvilie Facility
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A 4

REQUIREMENTS, PROCE " AND RESULTS (Coantinued)
Datas Analysis (Continued)

Calculstion 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 - u) was also calcnlated. A summary of Disk Facic - and Stem
Factors is provided. Piots are provided that show trends in the disk and stem factors
for both closing and opening strokes. The summary also identifies anomalies found
during the analysis. The individua! stroke analysis data sheets and their supporting
plots further describe the anomalies.

Minimum Available for Stem Thrust (T" 1) was determined by finding the difference
between the stern thrust &t Torque Switch Trip and the stem thrust at Running. Inertia
for Stem Thrust (THR1) was determined by finding the difference between the Final
stem thrust and the stem thrust st Torque Switch Trip. They are summarized as
follows:

Stem Vertical

Minimum Available Thrust (Ibs) 80,360 77,901 84,294
Inertia on Thrust (lbs) 7,120 6,135 8,299
Stem Horizontal

Minimum Avsilable Thrust (Ibs) 81,143 77,901 84,294
Inertia on Thrust (1bs) 7,168 6,273 8.673

The results of the analysis of each stroke, including tabularized data and thrust traces,
are presented in Attachment [,

WYLE LABORATORIES
Huntsville Facility
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7.0
71

72

8.0

DOCUMENTAT N
Test Log Book

A Test Log Book was maintsined; 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 dats summaries. Each
stroke was recorded in the log.

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 infirmation 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 gigabyie of test data. Test data have also been
transcribed from the optical disk cartridge to three B8-millimeter magnetic data
cartridge tapes (3M P/N DC6150).

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

PERSONNEL CERTIFICATION

Wyle certifies that all personnel assigned to this test program were qualified for the
tasks assigned. Certification is achieved through personne! education levels, vocational

training, and practical experience as outlined in ANSI-N45.2.6 and NRC Regulatory
Guide 1.58.

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 fiow loop and the bonnet and
stem were removed. The stem was cleaned and shipped to Teledyne Enginsering
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

Huntsville Facility
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9.0

STORAGE AND HANDLING (Comtinued)

On February 19, 1993, the valve and actustor were shipped to Entergy Operatious,
Grand Gulf Nuclear Plant, without the Teledyne Smart Stem. The Smart Stem will be
shipped upon return from Teledyne. This will allow Entergy to start their internal
inspection of the valve.

WYLE LABORATORIES
Huntevitie Faciitty
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November 9, 1992
November 11, 1992
November 20, 1992
November 23, 1992
December 1, 1992
December 17, 1992
December 18, 1992
December 21, 1992
December 21, 1992
December 23, 1992
December 28, 1992
December 29, 1992
December 30, 1992
December 31, 1992
January 8, 1993
January 9, 1993
January 11, 1993
January 18, 1993
January 20, 1993
January 22, 1993
January 23, 1993
January 31, 1

February 19, 1993

TABLE
CHRONOLOGICAL SUMMA =7 OF TEST PROGRAM

Test Valve Arrived at Wyle Laborstories

Test Valve Receipt Inspection Performed

Valve Disassembied

Valve Stem Shipped to Teledyne

Valve Body Installed in Flow Loop

Smart Stem Received from Teledyne

Compete Reassembly of Valve

Installation of Valve Operator

Complete Hydrostatic Test

Pre-Test LLRT, Start Pre-Conditioning
Completed Pre-Conditioning, Post-Test LLRT, Pressure Lock Check
Completed Pressure Lock Test, Post-Test LLRT
Trial Run

Performed Strokes | and 2, Vertical Mode
Completed Strokes - Vertical Mode

Post-Test LLRT, Reposition Valve - Horizontal Mode
Initiate Strckes

Post-Test LLRT

Completed Strokes - Horizontal Mode
Additional Seat Leakage Test

Valve Disassembled, Removed From Test Section
Inspection of Smart Stem

Valve Body and Actuator Shipped to Grand Guif

WYLE LABORATORIES

Huntevilie Facility
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TABLE 1l

VERTICAL MODE SUMMARY

Daie Time Stroke Pressure Eemarks

12/31/92 12:55 Stroke 0! 500

15:02 Stroke 02 500 PS! Ssturated (Sat)
1/04/93 11:40 Siroke 03 100

11:46 Stroke 04 100

14:43 Stroke 05 200

16:26 Stroke 06 200 NG -» 6RR
1/05/93 %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

14:54 Siroke 16 500 PS] 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 PS1 Sat

13:23 Stroke 21 400

15:17 Siroke 22 400

17:06 Stroke 23 300

17:18 Stroke 24 800
1/08/93 8:23 Stroke 25 700

8:30 Stroke 26 700

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 PS1 Sat

19:49 Streve 18R 500 PS| Sat

NG = No Good
R =« Repeat
WYLE LABORATORIES

Huntsvilie Facility
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TABLE I
HORIZOMNTAL MODE SUMMARY
Date Time Stroke Eressure 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
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
16:56 Stroke 12 500
1/11/93 B:48 Stroke 13 500
10:16 Stroke 14 500 PS] 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
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 2IR 400 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 Test Pressure
WYLE LABORATORIES

Huntsville Facility
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LIMIT SWITCHE CONTACT FURCTIONS

Upper Train
Open Limit 3 4 « Close Limit
Indicator Lights | [ 3 [I—7 \lndicator Lights
[ 12 ) 6
[ 11 o 5

Rotor 1 Rotor 2

S

Lower Train

10 0'9-;@

FIGURE 2. MOV CONTROL CIRCUIT WIRING INSTALLATION

WYLE LABORATORIES
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CONTROL SWITCHES
MOTOR 88 UNIT
MC1 - CURRENT
MV - VOLTAGE
WP . POWER

[ S

j /1 ;S = THR1, TRQ! - STEM THRUST, TORQUE
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$G1. 562 - STRAN mses—/

FIGURE 3A. TEST SPECIMEN, MOV INSTRUMENTATION FOR PRESSURE LOCK-UP
AND FLOW LOOP DIFFERENTIAL PRESSURE TEST
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FIGURE 4. FLOW LOOP ISOMETRIC
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NOTICE OF ANOMALY v

January 4, 1993

NOTICENO: 1 PO NUMBER _(C-1015:28 _ ___ CONTRACT NO: N/A
CusTOMER: __Entergy Operations (Grand Gulf) WYLEJOBNO: 43008
NOTIFICATION MADE T0: __Dave Wilsan NOTIFICATION DATE: ___December 28, 1992
NOTIFICATION MADE BY. ____G. Carbonneau via: __Yerbal
catecory: B seecimen  [erocepure [ TEST EQUIPMENT R:g&ivw
PART NAME: ___14-Inch W._Powell Gate Valve PART NO. ___N/A
TES . Pressure Lack Test 1.D.NO. §7720-6
SPECIFICATION: _Wyle Test Pracedure 43008 PARA.NO.__£6.3.3

REQUIREMENTS

1 Deacrioti

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.

DISPOSITION - COMMENTS - RECOMMENDATIONS

It 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.

NOTE: [T 1S THE CUSTOMER'S RESPONSIBILITY TO ANALYZE ANOMALIES AND COMPLY WITH 10 CFR PART 21,

)| g

VERIFICATION PROJECT ENGINEER:

TEST WITNESS Dave Wilsan PROJECT MANAGER.
INTERDEPARTMENTAL

REPRESENTING: L o COORDINATION
V4
QUALITY ASSURANCE: 4 / A//

Wyle Form WH 1086, Rev. JAN '85



NOTICE OF ANOMALY February 15, 1993

NOTICENO: .2 PO.NUMBER: _C-1010-28 cowTmactwo: N/A 2
customen. __ Entergy Operations/Grand Gulf WYLE JOB NO: 43008
NOTIFICATION MADE 10:___Doug Jones NOTIFICATION DATE: ___ February 11, 1993 -
NOTIFICATION MADE BY.____G. Carbonneau via:___Telephone i
catecory: [Jspecmen [proceoure [ TEST EQUIPMENT ::n?u%v- -1/1 é
PART NAME: _ Press. Transducer - PS1 and D1ff. Press. Trans. DP2 pART NO.__Wyle Nos. 061952 & 021577

TEST: Flow Loop Differential Pressure Test 1.D. NO. 10555 & 039101 v
speciFicaTion:. _ WLTP 43008 PARA. NO.__7:2

REQUIREMENTS
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 (PS1) and in
one case l4(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: IT IS THE CUSTOMER'S RESPONSIBILITY TO ANALYZE ANCWMALIES AND COMPLY WITH 30 CFR PART 21.

o
| %4
VERIFICATION PROJECT ENGINEER: } GL/{-/‘l%;g@

TEST WITNESS VA PROJECT MANAGER. Z
INTERDEPARTMENTAL K. Jorda
REPRESENTING: Mﬂ N COORDINATION:
| ouauyassurance \ {/Zj@
————
Wyle Form WH 1088, Rev. JAN '85 ’m 1 of ;|
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APPENDIX I
McPHERSON OIL PRODUCTS CERTIFICATE OF CONFORMANCE
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McPherson QOil Products

_l:._O. Box 1803 DocttuIn Alabama 35602 (205) 353-3163

Date of Delivery: December 21, 1882
"o Whom it may Concern:

The product delivered by McPherson Oil Company on Purchase order # 4-1977
and McPherson Oils Invoice # 82530 to Wyle Laboratories on the 21st day of

Recember 1992 is Mobilux EP 1.
Y%
)

McPherson Qil Co.
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PHOTOGRAPH |

VIEW OF FLOW LOOP FACILITY

PHOTOGRAPH 2

VALVE INSTALLATION - VERTICAL MODE
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PHOTOGRAPH 3

VALVE INSTALLATION - MOV INSTRUMENTATION

PHOTOGRAPH 4

VALVLE INSTALLATION - HORIZONTAL MODE
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APPENDIX IV
TELEDYNE SMART STEM DA "A
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“WTELEDYNE ENGINEERING SERVICES
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Test Report No. 43008-01

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.0. NO. 4-1727-p

. Attn: Sherwyn Hyten SHIP VIA  UPS RED
[ prepalo ] coLiect
P QUANTITY DESCRIPTION WEIGHT
1 SMARTSTEMEM, 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
Certificate of Traceability
Certificate of Conformance
Bending Data Sheet

QAE AL Fuar

DATE iz ,,ﬁ

TOTAL VALUE

DATE SHIPPED

SHIPPER

SHIPPER B/L NO.

RECEIVED BY

DATE

¢c: Project Manager
Purchasing Agent
PQAE

B il R e e g g e

10/92




Ne.
Test l:;:l No. rm-o: T TELEDYNE

ENGINEERINC SERVICES

A DIVISION OF TELEDYNE BROWN ENGINEERING
$13 ML STREET, POST OFFICE BOX 208

BAAMON. MASSACHUSETTS 027380288 s

(SO8) 7480103 FAX (SO8) 748.2029 .

December 15, 1992
30829-1 ‘;

CERTIFICATE OF CONFORMANCE

This will certify that the below identified product was calibrated under
the rigid quality requirement of the referenced purchase order and
applicable specifications. A1l direct and associated processing materials
have been tested and approved.

A1l 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 applicable requirements of 10CFRSO,
Appendix B and ANSI N45.2. The equipment listed is traceable to the
Natfonal Institute of Standards and Technology (N.I.5.T7.). Documentation
in the form of test reporis and Certificates of Conformance are on fila and
available for review upon request.

COMPANY NAME: ___ Myle Laboratories
PURCHASE ORDER NO.: &4-1727-¢

Item No. Quantity Pescription serial No.
1 1 SMARTSTEMt® 67770-K

CERTIFIED BY:

C&CCvﬁAL-— '/‘uut

Kevin M. Fahey

TITLE: Quality Assurance Manager
oate: __ 2/ ‘5/4.3._




~~TELEDYNE
Tout Rop N <0080 ENGINEERNG SERVICES

& DIVISION OF TELEDYME BROWN ENGINEERING
$13 MILL STREET. POST OFFICE BOX 288
MATION MASSACHUSETTS 027180208

(508) 7480100 FAX [308) 7482029

December 15, 1992

30829-2
CERTIFICATE OF TRACEABILITY TO
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY
f
Client: _______ Myle Laboratories
Client Order No.: 4-1721-9
Date: December 15, 1992

THIS IS TC CERTIFY THAT:

The equipment listed is traceable to the National Institute of
Standards and Technology (N.1.5.T7.). Documentation in the form of test
reports and Certificates of Conformance are on file and available for
review upon request.

Equipment Under Test:

Manufacturer Item sSerial No,
Teledyne Engineering SMARTSTEME™ 67770-6
Services

Test Equipment Used:

%.1.5.7.
Manufacturer = 3erial Mo, 1tew
Teledyne Eng. Serv. 0588 Calibration Arm 247931
Fluke 3960089 Digital Multimete: 243273, WWVETRS,
246764, 243183
BLH 2169 Precision Calibrator 246764, 243273
WWVBTRS

Measurements Group 91105, 98408 Strain Indicator 246764, 243273
89845 WWVBTRS

ICES

107,
17667,

07,
17667, '
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“TELEDYNE ENGINEERING SERVICES

December 15,
30828-3

1992

CERTIFICATE OF CALIBRATION

30829
4-1727-p

Project No.:

Client:  Wyle Laboratories

Type:_Torque Part No.:

Purchase Order No.:

30,000 in-lbs

SMARTSTEM™  Capacity: Serial No._67770-6

Input Resistance: 351 0 Output Resistance:_ 351 0 at 77°F & 3¢

Bridge to Ground Resistance: _>10 G0 Bridge to Shield Resistance: >10 o
Zero Balance: +0.002 mv/v Zero Return: <0.03 % {inearity:<0. 15 %

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-1bs) (mv/v)
\(ihite ) — Vo - — —
+Power 0 0.
(/1\\— Pin A o Q;gg%gg ..:Q‘QQQQ__
™~ L. 12.000 ‘lllmﬁgzs -0 Q_ﬁj 50
—i8.000 2 -1.0450
T~ g —rd 000 1 1. 3980 -*L;QQQ
~<\ Red —a000 | 1.7470 -1, G%g
Black (-Signal) —24.000 1.3995 -1, :
(+Signal) ZTL- Pin C 18,000 1,9515 : ,gagg
Pin B —12.000 0.7020 D
£.000 0.3530 ~0.35
0 —0.0005 " |7"-0.0005
l Green
(-Power)
Pin D

Certified By: Technician:_Douglas S. gnghmg/z‘%'q; =‘bm;12/15/92

Date: 12/15/92

. Johnson

Engineer:




Thlzlspnal==:::;003-01
““TELEDYNE ENGINEERING SERVICES
gagggfzr 15, 1992

CERTIFICATE OF CALIBRATION

Project No.: 30829

Client:__Myle Laboratories Purchase Order No.: 4-1727-P
Type:_Thryust Part No.: SMARTSTEMEM Capacity:__100,000 Ibs Serial No.67770-6

Input Resistance:__351 0 Output Resistance: 352 0 at 77°F 4+ 3°F
Bridge to Ground Resistance:_>10 G0 Bridge to Shield Resistance: >10 G0
Zero Balance: -3.0105 mv/v Zero Retrrn: <0.01 % Linearity:<0.50 %

i 0 mv/v Ten.
Hysteresis:_<1.09 % Repeatability: _<0.46 ¥ Full Scale Output: -1.3355 mv/v Comp.
Temperature Compensation: <0.0025% F.S./°F
Excitation Voltage:_ 10 VDC INPUT OUTPUT
(1bs) (mv/v)
G LOAD TENSION ~ COMPR
e
(+Power) 0 0.0000 0.0000
Pin E 20,000 0.272 -0.2710 _
T 40,000 0.5480 | -0.5380
~ R _ 60,000 0.8275 -0.8045
80,000 : —-1.0705
100,000 . 3870 <1.3355
Red 80,000 1.11 -1.0785
0 > BN : (-Signal) 60,000 8400 0BT
et ekl iy Pin G 40,000 5630 | -0.5495 _
20,000 . 2840 =0.2775
0 .0000 | 0.0000
Green
(~Power)
Pin H
Certified By: Technician: Douc . Brightms VUGS Date: 12/15/92

Engineer:_ David L. Johnson
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’IPTELEDYNE ENGINEERING SERVICES

PROJECT NO.: J0OBZ7

DATE: (21492 "o ahppd Nﬁ

/ A
g lc] o '
LOAD

STEM NO.:__€727720-& . lLoad = SO . 1bs.
As SO " in. Be ' in. C= ? i fn. De __ 277 __ 1in.
Full Scale Tension Output = 2229 g in/in « _Z3B7C wv/v ¢ s0Q 200 1bs.
Max. Output Due to Bending = &) g in/in = [®) mv/v
Corresponding Tension Load Due to Bending __ &0 1bs.

Percent of Full Scale ___ O %

Performed By: { lé %—- Date: ./~ Fe.
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DATA SHEET
N Entergy WYLE LABORATOR
o TTTE M
Pan No. Amb. Temp. N/A Job No. ~$4834—86— 4 3004
Spec. Pholto N/A Repon No.
Para Test Med. N/A Start Date
SIN Specimen Temp. NJA
GSI T
Test Title MARTSTEM BRIDGE RESISTANCE CHECK
P WIRE COLORS THRUST TORQUE

o BLACK YO whITE 2634 2634
b BLACK_TO _BED 25/ 6 2506
' BLACK TO GREEN 263.0 2627

WHITE TO RED 2632 3 2621

WHITE TO GREEN 350. 8 350.6

RED T0 GREEN 2614 262.7

ALL_TO GROUND >2.0 1@7.:\ 22 IL/QL;

THRUST TO TORQUE >3 miiats
b kAL I BRAT ION DATA

INPUT WHITE TO GREEN 35) 35/

OUTPUT BLACK TO RED 3.2 L/

41! rguhl}x are o Hin Spec

Tested Bym&!”ﬁ_ Date: .LMZ
Witness . ,-" T —
Notice of }JA Sheet No. L) of

Anomaly Approved ._%{ M VAAY 53 4
*:’ B e hien Rer Abe
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ACTUAL DEY Page No. 51
* 38,5001 -12.1249 Test Report No. 43008-01
¥ L0008 .009%
b -, 0014 -.0014
oI 2.2443 2.2482
M .0eol
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Fart Program: Rev: 90.01
Uate anc Time: 11/°21/82 29:44 Lot ID: B67770-8
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INSTRUHENTATJ‘(’)% EQUIPMENT SHEET PAGE 1 OF 1

- Test Report No. 43008-01
WTE: 12/18/82 JOB WUMBER: £3006-00 TEST AREA: EPRI BOOK
TEOWICIAR: J. WORGAN CUSTOWER:  ERTERGY TYPE TEST: SNARTETEN CHECKOUT
M. INSTRUMENT RANUFACTURER MODELY SERIAL ¢ WYLE ¢ RANGE 1 ACCURACY 1 CALDATE  CALDUE
t DIG MR VALKALLA 4150 82123 101040 .02-260HX .02%R0E 10/20/92  04/18/93
«. 1 DIGHIR FLUKE n 24869343 101824 DC 3 04/02/92  04/02/93
/

This 17 to certify that the sbove 'nstruments were calibrated using state-of-the-art technigues with standards whose calibration 15
tro.eable Lo the Kstional Institute of Standards and Technology.

7 4/ / , 3
werenanion /2 ou ~ 2. [6/5 2 CHECKED & RECEIVED BY /216" P2

b, M 13 -16- 9%




Page No. 58
Test Report No. 43008-01

INSTRUMENTATION EQUIPMENT SHEET PAGE 1 OF 1
SUR
W 2/ J08 RUKBER: 43008-00 TEST ane: W Ry @D F T
TECWICIAN: §. DUTHIE CUSTONER . ENTERGY TYPE TEST: WYDROSTATe PRETEST CLbT
M. INSTRUNENT  WANUFACTURER WODELS  SERIAL § WLEE  RANGE 1 ACCURACY | CALDATE  CALDUE
|OSTOP WATCK R o 103020 SWR/SOKIN/SISEC SEC 08/18/82 03/18/83
2 PRESS GAUGE HEISE CH 1m1s 108427  0-1,500 PS] A% B8 12/22/92 08/18/93

-

—

This 18 to certify that the sbove instruments were calibrated using state-of-the-grt technigues with standards whose calibration is
traceable to the Mational Institute of Standards and Technology.

INSTRUMENTATION é 14’23,6.; CHECRED & RECEIVED BY j/ W

Q.A. . . b = \0)




DATE:

l!lt!lif

TECHNICYAN: 6. DUTHIE

INSTRUNENT

—~
w

)

-

D I

- >

CALIBR YOLT
016 Wk

CALIBR YOLT
KDUCER POWER
VOLT XDUCER
YOLT XDUCER
VOLT XDUCER
XFORMER CURRENT
IFORMER CURRENT
KFORMER CURRENT
XFORMER CURRENT
XFORMER CURREST
PROBE CURRENT
LINEAR XDUCER
DATA ACQ §YS
RES DECADE
RESISTOR DEC
PROBE 1/C

INSTRUMENTATION EQUIPMENT SHEET

MANUFACTURER

TRANSHATION
FLUKE

DIGITEC

OKI0 SEMITRONIC
OHIO SEMITRONIC
OW10 SEMITRONIC
OniC SEMITRONIC
FLUKE

FLURE

FLUKE

FLUKE

FLUKE

FLUKE

WATERS

OFTIN

{3

M 3

MEDTHERM

4

3110
PC11-063
v17-010
V17-010
111010
Ye101
YE10!
e
Ye1n
78101

3 =800
SLF=5-78
50334
£8-201
ns-200

.
b

Page No. 59
Test Report No. 43008-01

-

JOB WUMBER: 43008-00
CUSTOMER:  ENTERGY
SERTAL ¢ Wik ¢
AJ9816 102233
54140567 109698
£51605 o881 12
0728 021578
43887 108612
43668 108613
43889 109614
W/ 103603
N/h 103608
' 103610
KA 103459
N2 103484
AV N
B8 108929
s02197 109489
N/A 109484
100278 100878
1 1095148

PAGE !
TEST AREA: H] FLOW
TYPE TEST: PRECONDITIONING

RANGE 1 ACCURACY 1 CALDATE  CALDUE
99.49 JO1%FS 1/11/82  0§/10/83
DC VOLYS A8 06/04/92 06/04/92
0-100V0s 018 09/03/92 03/02/93
0-100A(80KY) 8% F§ 08/22/92 08/21/92
0-600V 4-20KA 5% S 03/10/82 03/10/93
0-600V 4-20MA 58 F8 03/10/82 03/10/93
0-600Y 4-20MA 5% F§ 03/10/92 03/10/93
1h=150A 2.5 12/01/92  05/28/93
TA=150A 2.5 12/01/92  05/28/%2
1A= 1504 2.5 12/01/82  08/28/93
1A= 1504 2.5 12/01/92  05/28/93
S 2.5 £1/62/92  1,)18/93
thTC 6304 P4 12/01/92  05/28/83
0-3 INCH R or/22/92  01/18/93
NG L1324 12/01/92 120043
0-§,982,9990HM5 .18 01/28/82 01/21/83
2-0,999,99% Omw 1% 19/05/92  12/03/83
K SEE CERT 12/15/92  06/11/93

"his 15 to certify that the ghove 'nstrusents were c2!ihrates using state-of-the-grt tachrigues with standards whose calibration is

tracesbie toc the Nationa! Institute of Standards and Technology.

A
:usrmm'wué‘ M\% Wk o

KED & RECEIVED BY j/é‘fb%lf
7/

o, _’tpm_:mmnz_n.n&_

o‘ 1



Puge No. 60
Test Report No. 43008-01

INSTRUMENTATION EQUIPMENT SHEET PAGE 1 OF
; -
BATE: 12/28/92 JOB NUWBER: 43008-00 TEST AREA: W1 FLOW =
TECHMICIAN: 6. DUTHIE CUSTOMER.  ENTERGY TYPE TEST: PRESSURE LOCK-UP -
¢
N0 INGTRUMENT WANUFACTURER MODELY SERIAL ¢ WYLE ¢ RANGE 1 ACCURACY 1 CALDATE  CALDUE {‘
! CALIBR VOLT TRANSKATION 1045 A38816 102233 99.99 D1%FS 11/11/92  05/10/%3
2 DIG MR FLUKE 87 54140567 109696 DC vOLTS 3 06/04/92  08/04/93 E
3 CALIBR vOLY DIGITEC 310 851605 065112 0-100VDC 01 09/03/92  03/02/93
4 XDUCER POWER OHIO SEMITRONIC  PC11-063 40728 021575 0-100A(BOKN) S8 F§ 05/22/92 08/21/93
§ YOLT XDUCER OHIO SEMITRONIC  VvI7-010 43887 109612 0-600V 4-20MA A8 FS 03/10/82 03/10/93 -
§ VOLT XDUCER OKIO SEMITRONIC VI7-010 43888 109613 0-60CY 4-20MA S FS 03/10/%2 03/10/93
T VYOLT XDUCER OHIO SEMITRONIC  VT7-010 43889 109614 0-600V 4-20M4 £XFS 03/10/82  03/10/93
§ 1 FORMER CURRENT  FLUKE Y8101 WA 103603 1A-150A 2.5% 12/01/92  05/28/93 -
9  FORMER CURRENT  FLUKE Y8101 KA 103609  1A-150A 2.5% 12/01/92  05/28/93
10 YFORMER CURRENT  FLUKE o101 LI 103610 1A-1504 .58 12/01/92 05/28/93
11 XFORMER CURRENT  FLUKE Y8101 K/ 103458 1A-1504 2.5% 12/01/92  08/28/93
12 RFORNER CURRENT  FLUKE Y8101 LI 103464 1A-150A 2.5% 01/22/92  01/18/93
13 PROBE CURRENT FLUKE 801-600  N/A 100474 14 TO 600A b 12/01/92  05/20/93
16 LINEAR XDUCER WATERS SLF-5-75 BO7 108928  0-3 INCH A3 01/22/92  01/18/83
15  DATA ACG SY§ 0PTIM 503354 502197 109469  WFG WFE 12/01/82  12/01/93
1§ RES DECADE IE7 RS-201 K/ 109484 0-5, 999, 3950HK5 1% 01/28/%2 01/21/93
17 RESISTOR DEC 1E7 RS-200 100276 100276 0-9,999,999 ONN 18 12/03/92  12/03/93
18 PROBE 1/C HEDTHERK TC-K 1 109518 & SEE CERT 12/15/92  06/11/93
19 PRESS XDUCER BeW ELECTRONICS  5000-01  N/A 108378 G-2,500 PS16 .15% FRO 11/06/92  05/05/83
20 PRESS XDUCER Bek ELECTRONICS  WN/A N 100411 0-1,000 PSIA Q8%F5 12/08/92 06/04/33
21 PRESS XDUCER CEC LH) 10585 061952 08/11/92 02/05/93
22 DEADWGT TESTR AMETEK 1¢-20 10710 032564 0- 2,000 P5] 03 0B/24/%2  08/24/93

This 15 to certify that *he gbove imstruments ware calibrated using state-of-the-art technigues with standerds whose calibration is
sraceable to the Nationa! Institute of Standards snc Technology.

; f ,
ANSTRMENATION | /- TaaA ﬁ ﬂ-/’""" CHECKED & RECEIVED BY }/ &,\éfﬁl

GA 4&‘ W&_'I;»wua;az-‘n




Page No. 6]
Test Report No. 43008-01

INSTRUMENTATION EQUIPMENT

DATE 12/29/%2 JOB NUMBER: 43008-00 TEST AREA: K1 FLOW
TECHNICIAN: ©. DUTHIE CUSTOMER:  ENTERGY TYPE TEST: FLOW

INSTRUMERT MANUFACTURER NODELS [Al WYLE ¢ RANGE 1 ACCURACY 1
‘02233 99.9% DIRFS
108696 DC YOLY 1}

085112  0-100VDC 013
021575  C-*LCA{BORN 58 F$
0~600V &-20MA 5% F§
0-600V 4-20m 5% F5

0-B00V &-Z0MA 5% 5

1A-1504

1A-1504
1A-150A
1h-1504
1h-1504
1A T0 6004
0

>
ST

KDUCER PONER 10 SEMITRONIC
VOLT XDUCER SEM]TRONIC
VOLT XDUCER SEMITRONIS
YOLT XDUCER SENITRONIC
IFORMER CURRENT

SFORMER CURRENT

XFORMER CURRENT

XFORMER CURRENT

AFORMER CURRENT

PROBE CURREXT

LINEAR XDUCER

DATA ACQ §Y$

RES DECADE

RES1STOR DEC

PROBE 1/¢

PRESS XDUCER

PRESS XOUCER Bk

PRESS XDUCER ke ,
DEADWET TES AMETE 0-2 ' 042564
RESTSTOR It1 -4 100955
PRESS XDUCE T HYDRONICS : 039101 21871

PRESS XDUCE CEC -3 Z 108360
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certify that the apove 1nstruments were calibrated using state-of -the-art technigues with standaros whose Calibre
5 the National Institute of Standards and Technology

) ™~~~

/ & B ; & ,//'//i] /
INSTRUMENTATION_~T it "l / ,-&_?. o ECKED & RECEIVED BY /N L W\ﬁ’é",‘,L
v .-~

L Bareda Boceasi 13N




Page No. 62
Test Report No. 43008-01

INSTRUMENTATION EQUIPMENT SHEET PAGE 1 0F 1
BATE: oi/u/m JOU WUNBER: 43008-00 TEST AREA: K1 FLOW
TECHRICIAN: 6. DUTHIE CUSTOMER:  ENTERGY TYPE TEST: FLOW
WO, INETRUMENT WAKUFACTURER NODEL Y SERIAL ¢ WYLE & RANGE 1 ACCURACY 1 CALDATE  CALDUE
1 CALIBR vOLY TRANSNATION 1048 A29816 102230 99,98 L1565 1/11/92  08/10/83
2 DIG MR FLUKE b 54140567 109696  DC YOLTS A8 08/04/92  06/04/%3
$ CALIBR vOLY DIGITEC 310 851605 065112 0-100VDC 013 09/03/92  03/02/93
& XDUCER PONER ONIO SENITRONIC  PCII-083 40725 21575 O~ 100A(80KY) 55 F5 05/22/92 05/21/%
§  YOLY RDUCER ONIO SEMITRONIC  VI7-010 43887 109612 0-600Y 4-20MA 58 FS 03/10/92  03/10/%3
& VYOLT XDUCER OKIO SEMITRONIC VY7010 43888 109613 0-600Y 4-20MA S8 FS 03/10/92  03/10/93
T YOLT XDUCER OHIO SENITRONIC  ¥I7-010 43889 109614 0-800V 4-20MA 58 F§ 03/10/82  03/10/%3
8 XFORMER CURRENY  FLUKE Ye101 N 103603 1A-150A 2.5 12/01/92  05/28/93
§  XFORNER CURRENT  FLUKE Y8101 KA 103608 1A-1504 2.5 12/01/92  05/28/83
10 XFORMER CURRENT  FLUKE Ye101 N/ 103610  1A-1504 1.8 12/01/92 05/28/%3
11 XFORNER CURRENT  FLUKE Y8101 K/ 103459 1A-1504 2.5 12/01/92  06/28/%2
12 YFORMER CURRENT  FLUKE Y8101 N/ 103464 1A-150A 2.5 07/22/%2 01/18/93
13 PROBE CURRENT  FLUKE B01-600  W/A 109474 1A 10 6004 H 12/01/82  05/28/93
14 LINEAR XDUCER  WATERS SLF-*-75 887 108929 0-3 INCH A8 01/22/92  01/18/93
15 DATA ACQ 8YS§ 0PTIN 80334 502197 109468 WFE ¥ 12/01/92  12/01/43
16 RES DECADE 187 RS-201 W/A 109494 0-5,999 S950HNS .18 01/28/92  01/21/93
17 RESISTOR DEC 187 RS-200 100276 100276 0-8,999 999 OMN 1% 12/03/92  12/03/93
16 PROBE T/C KEDTHERM 10k 1 109518 SEE CERT  12/15/92 08/11/92
19 PRESS XDUCER BUK ELECTRONICE  BO0O-01  W/k 108375 0-2,500 PS16 B8 FRO 11/08/92  05/05/43
20 PRESS XDUCER BUW ELECTRONICS w/* N 100411 0-1,000 PSIA 28858 12/08/82  06/04/93
21 PRESS XDUCER CEC a/h 10858 061852 08/11/92 02/05/93
22 DEADNGT TESTR  AMETEK 10-20 10710 082564  0- 2,000 P§I 0% 06/24/82  08/24/93
25 RESISTOR DEC {3 RS-200  N/A 100955 1~ 10K OWK 1% 01/20/92 01/18/93
24 PRESS XDUCER T HYDRONICS Th-D 039101 021577 0-500 PSID 58 07/23/82  01/18/83
25 PRESS XDUCER T.HYDRONICS TH-D 055403 109837  0-50 PSID +0.58 12/01/92  05/28/93

This is to cortify that the mbove instruments were celibrated using state-of-the-art tochnigues with standards whose calibration is
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>