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A. PURPOSE | L

The purpose of this special test is to validate the proposed model and input

assumptions for quantifying capability margin for valves susceptible to
pressure locking. Specifically, testing will verify:

e the model for estimating MOV pressure lock pullout forces

e bonnet ability to retain pressure when upstream pressure source is

" removed
¢ bonnet pressure response to temperature changes

o

The MOV for this special test is a Westinghouse valve. This procedure
. provides the test requirements, procedures, and equipment to be used.

This special test procedure shall not be used on equipment installed in an.

operating Nuclear Station.

. REFERENCES

1. Generic Letter 95-07, Pressure Locking and Thermal Binding
2. ComEd Quality Assurance Program Sections 9 and 11

. JEST EQUIPMENT AND INSTRUMENTATION

1. All instrumentation, measuring, and test equipment used in the
performance of this test program should be cahbrated in accordance with .
ComEd’s Quality Assurance Program ,

Measurement Equipment is listed in Table 1

Thrust, torque, motor power, and motor current shall be monrtored
Upstream, downstream, and bonnet pressure and temperature should be
recorded as specified herein.

Westinghouse valve

Teledyne Quick Stem Sensor _

Hydro-pump capable of generating 2500 psi

Miscellaneous valves and fittings

Ao

©~NOO O,

D. PRECAUTIONS

1. Standard safe work practices shall be followed when working around high
pressure and electrical test equipment.
2. Do not exceed 2500 psig pressure.
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E. REQUIREMENTS AND PROCEDURES

Table 2 specifies the testing to be performed and the test sequence. This
test sequence may be modified during the special test. Newor revnsed test
sequences should be added to Table 2.

1. Pre-Test Preparation
a. Record valve and actuator nameplate data into the test Data Sheet

(Appendix A-7).
b. The required measurements and associated instruments to be

installed are listed in Table 1. ,
c. The data acquisition system will consist of the VOTES compuiter,
breakout box, motor power monitor, and associated cables.
d. Pressures and temperatures will be recorded manually.
e. Prior to any testing or stroking of the valve, actuator switches shall be

set as follows:
1) The open limit switch shall be set to prevent back-seating of the

valve. ' 3%
‘ : \kﬁ‘w /0‘1 13-95"

‘S|gnature Date

2) The open torque switch should be bypassed a minimum of 25% of

the open travel distance.
‘Q\"\@s lo3-135S

Signature ~— Date

f. If necessary, calibration of the VOTES Force Sensor and Teledyne
Quick Stem Sensor shall be documented on Attachment A-1

2. Static Break-in Test

Verify that the valve has been stroked a minimum of 15 strokes open and
15 strokes closed. If not, cycle valve until the specified strokes are

achieved. Tares\ wue = | DSTRW
- \%v\b&&\ (A= 1355

Sighature Date

3. LLRT Test

An LLRT Leakage Rate Test shall be performed at specified torque switch
settings in both directions to verify seat leakage requirements in
accordance with approved station procedures. Document results in

Appendix A-2
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4. Differential Pressure Test

a.
b.

f.

g

With the valve open fill the specimen with water |
With the valve unpressurized, stroke test-specimen open and then
closed at the lower torque switch setting and record test data.

c. Pressurize upstream disk side per Table 2.
d.
e.

Vent downstream disk side to atmosphere.
Open the valve , record diagnostic test data, and record upstream

pressure. _
With the valve unpressurized, stroke test specimen closed and record

. test data.

Perform valve factor calculation as descrlbed in Attachment A-3 and '

record results

5. Bonnet Pressure Response

Wrth the vatve open fill the specimen with water such that air pockets '
are vented and bonnet is filled with water.

With the valve unpressurized and setup per Table 2, stroke test
speécimen open and then closed and record test data. ‘

Pressurize valve bonnet to the pressure rndrcated in Table 2 for thls

test.

Vent upstream and downstream disk srde to atmosphere and record
bonnet pressure as a function of time. :

6. Pressure Lock Test - o

Qo

,Wlth the valve open fili the specrmen with water such that air pockets

are vented and bonnet is filled with water
With the valve unpressurized and setup per Table 2, stroke test
specimen open and then closed and record test data. '

" Pressurize bonnet to the pressure indicated in Table 2 for this test.

Vent downstream and upstream disk side to atmosphere.
Record bonnet pressure and open/close the valve whrle recording

dragnostlc test data.
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. ) 7. Bonnet Pressure Response to Temperature Changes

a. With the valve open fill the specimen with water such that air pockets
are vented and bonnet is filled with water.

b. With the valve unpressurized and setup per Table 2, stroke test

specimen open and then closed and record test data.

Heat bonnet to maximum achievable temperature.

Manitor and record fluid temperature and bonnet pressure in Appendix

A-6 untll stable

ao

F RESULTS/ACCEPTANCE CRITERIA _

The results of this test will'be used as technical input for evaluations and
calculations to resolve/assess the pressure locking issue.” This test has no
acceptance criteria, Verify that calibrated equipment is within calibration

dates at the completlon of testing. :
W\ Se (J AVERL \gé\& ;90 9§_

mpm Ca) ost o'ge&u\" W‘

T oSN rqora> A Arsd gnature Date
G. RECORDS o
. . ‘ _ TnefoHOWing information shall be retained as Quality Records:

‘Dlagnosttc Test Data, VOTES and MPM (electronlc format)

Training Qualification Records for personnel, operatrng test equrpment
Test results Data Sheets :

Test Procedure

H. PERSOHNNEL OUALI‘“F-ICATIONS

Operatlon of dragnostlc test equrpment shall be performed by quahfled

individuals.- This includes:
Liberty. Technologies Basnc Advanced and Contrnurng VOTES System ‘

Training
e Liberty Technologies Advanced MPM Trarnlng
Personnel performing dragnostrc testing shall sign and date the appllcable

Data Sheet(s)

l. SCHEDULE

A specific completion date is not required for this test
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TABLE 1 CAVLBRATION -0 6
MEASUREMENT EQUIPMENT/AB FOLERANEES
M‘easurerﬁent Parameter Device Name QA/Serial # Calibration

. ' ' : Date/Due Date
Pressure Gage Upstream Disk _ _
Side , Gace 66295 (9195 Ay Tes ¥
Pressure Gage Downstream -
Side sy Qo] —
Pressure Gage Bonnet CrceE- 60900 |9-1-95/Cosricis-

Temperature Gage Bonnet

[ —

Ao USED -]

I

'Ste_m Torque

Teledyne Quick

Stem Sensor

—

" —

Stem Torque Liberty , VTC — -
Stem Thrust - Teledyne Quick _

: » Stem Sensor - T
Stem Thrust (Verification) Liberty, C-Clamp 2718971 BR by -95 or-96
Motor Power Monitor System Liberty, MPM Aol /¢i020 |[7-23-94/-23-95"

{ VOTES System Grpoer Liberty — - I
VOTES Breakout Box Liberty 278118RQ_|cn-95 [/ 01-96

Mem CompAer ADI4 /C1020  7-23A¢/1-13-9S

L-LR/ ”
Coessive LLaT  o33700BR Qa5 /276
Fhe rMebe LRy 1O TR 12-9¢ /izrif
MPe~  OPERATOR &-HA—C@:‘FS/ o \<c\\ |
VoTes . 0PERATOR Y Chg (e CQ% d
%&S& 051398

%ﬂrﬂar(‘&
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. TABLE 2
TESTING SEQUENCE AND NUMBERING
Procedure Test Title
Section
F.3 LLRT1
F.4 Differential pressure test to quantify friction factor at 500 psi
| F.4 Differential pressure test to quantify friction factor at 1000 psi
F.4 Differential pressure test to quantify friction factor at 1500 psi
F.5 Bonnet Pressure Response at 1000 psi and lowest torque switch setting
F.5 Bonnet Pressure Response at 2000 psi and lowest torque switch setting
F.5 Bonnet Pressure Response at 1000 psi and highest torque switch
setting 5 A
F.5 Bonnet Pressure Response at 2000 psi and highest torque switch
setting :
' F.6 Pressure Lock Un-wedging at 500 psi and lower torque switch setting
- |F.6 Pressure Lock Un-wedging at 1000 psi and lower torque switch setting
F6 Pressure Lock Un-wedging at 1500 psi and lower torque switch setting
F.6 . Pressure Lock Un-wedging at 2000 psi and lower torque switch setting
F.6 Pressure Lock Un-wedging at 500 psi and higher torque switch setting
Fb6- Pressure Lock Un-wedging at 1000 psi and higher torque switch setting
F.6 Pressure Lock Un-wedging at 1500 psi and higher torque switch setting
F.6 Pressure Lock Un-wedging at 2000 psi and higher torque switch setting
F.7 Bonnet pressure response to temperature at higher torque switch
. setting.
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@R , . | : ’
=3 CALIBRATION FIELD DATA SHEET

Appendix A1

VALVE TAG NUMBER: 7 Zs~ UJ¢uk . VOTES SYSTEM SERIALNO.. & )04 &

VOTES SYSTEM QA NO.; 779 C/f/ Br ] . CAL DUE DATE: //7é
CALIBRATOR LOCATION: THREADED

“THREADED® SLOTTED TRANSITION

DESCRIPTION: \hor£s Sysrem wiT# (95 (ecarmp ©xO 00D scervd EFreerve prg /AR
CRCIBRALIER  VSED  fo CACIBRATL. G55, ‘ '

NEW EFFECTIVE STEMDIA. /. 229 CB3-100 LENGTH: Jo ' ft : : AMP PROBE SETTING: 2 v .20 A4
ANTI-ROTATION DEVICE: (Vs ) no ' , :

CALIBRATION TABLE

RUN Test VOTES CAL ° CLAMP 1SS MAX RsQ CFA BFSL BFSL STEM GAIN
# Number/Date SENS DEV. PRE- THRUST SENS % TEMP
NG, NO TENSION . CHG (F)
QLS . READING .
[ Wrzhs| DISV|1002D> | 29FO [ 1.0}/ 7¢72 oo |leoo \-2.437% 7P /S
2| glisfes| 1 (0023 |- 495" |2.0[{4. 81 |1.000 |V 000 |2 I8 mg/ | 70°F|S/ S
S , | |

y i /. - '
Prepared: -/Zé// ~~ _ Date: 4’/’ 3/7.5 Reviewed:
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LLRT RESULTS DATA SHEET Appendix A2 -
VOTES '| TSS | C14, Ibf | C!6, Ibf | Pullout, | Leakage, Comments, Note upstream or downstream test.
Test Ibf scfm . : :
#/Date : ’ '
0/ a-{3 ,.5‘ ll-f;g'*n IS $4 —_— o ”K | VUI’J?'PC/JM Sr0€£ TLST
\.S ' O ® Deeonsrr e rasm é/' oc rz:57’
I\ - Y OPP'-‘"‘\'C Llow icecXiin ~ Doomusrreq
[a-131 1O 13,183 | 13820 o s ,
1.O : O L | UpsrrREan S,DE resT

Prepared \‘A‘\L&&, Date: ﬁ—l}? Reviewed: //(ﬁ/ﬂ( Date: 2[1%155/

ot l//](UL.s ARE /?CCU/(/’/-L_ o 60//“////\) o, 4. SCFH
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DIFFERENTIAL PRESSURE TEST RESULTS DATA SHEET Appendix A3
VOTES ['#£16/7| Pullout | Upstream | Downstream 010 Open Open
Test #/ | Thrust, | Thrust, | Disk Side Disk Side Thrust, Run | Valve
- Date/ ibf Ibf Pressure, Pressure, - Ibf** | Thrust, | Factor' Comments
TSS psi psi Ibf
s 'S0 B0y | S00/wbo O 2¢30| 1571 |02
— : =,
ey | 7YY 1 2987 | 500/ o 7359 | 1508 |4 3/"
o les e o 2357 | 1506 | .31
3-% .))f/7 a2 [’\J" / ’ ’ )
8/ 929\ | 5396 Sese/ 900 | ) | 2640 | 149 \0.351 | a5
1522 | L~ (620 el N '
9 | P52 /g9 O 267515 | 204
138 /780 _
5 Z/sn:/ 3500 /850 O 27271 | /5%) |o. 194

'Valve Factor =

Prepared AA’M Datec1 B‘[fRevuewed j (\

, T -1
O10 - Run Load + {Upstream Pressure x ; (1.25)2]

Upstream Pressure x

(3 445
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DIFFERENTIAL PRESSURE TEST RESULTS DATA SHEET o ‘ Appendix A3
VOTES C16 Pullout | Upstream | Downstream | 010 Open | Open
Test #/ | Thrust, | Thrust, | Disk Side Disk Side . | Thrust, Run Valve
m Date/ Ibf Ibf Pressure, Pressure, Ibf .| Thrust, | Factor' . Comments -
e TSS | psi psi Ibf -
/8 | smanc| resm | M - 233
4269 _ S0 ) 292 | T '
1] in| 2051 |°/Sos” O | Et |8 H0n
/9250 0% / 2342 ; = qJ0
hv)
A0 4| 2970 1020 O i?ﬁ%’r /6ld 2%, O
~ lRasx _ 11812 5 72 -
2 | /qquo 309\ /1v56 O et (604 |9
. [q351 ~ |ige » 2377 ;
w2 22 okt | 2125 194 | - O Darsad 34 |17
o 19433 . [iee 2527 ;
41| 273 4047 3073 . /(fc-%o & 694, .13
c 156 LY —q | | , —
sy | 24 i )_‘552~ 51 /,5-7(, 0 2359 /674" 13 R O /OOOFA'CQC/QF)?'\(“}JW\'W-
200 )943] 16 778/ 069 o 2070 /670 (7 , <Y
' ‘7‘2{ ) 4‘74‘0 24 //06 7 NoTeE LJP.Séan P(('S.SU”'S l"c')\)JC
i N : n .
O10 — Run Load + [Upstream Pressure x “(].ZS)j . , _ Tl
1 l F _ - i i 4 i ‘ v p(rssgfk QJ\" \( (lcp'
Valve Factor = 0"'&\"05"\_9

2
~ Upstream Pressure x (3 445)

Prepared\ﬁx&@k Date‘?B-?S Reviewed: , %M Date;: Q/é[%
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DIFFERENTIAL PRESSURE TEST RESULTS DATA SHEET Appendix A3
VOTES C16 Pullout | Upstream | Downstream | 010 Open

Test#/ | Thrust, | Thrust, | Disk Side Disk Side Thrust, Valve

Date/ Ibf Ibf Pressure, | = Pressure, Ibf | Thrust, | Factor' Comments

TSS psi - psi .

LG ALes| 1D lis>2 wa2 O ' —

7--/00“ A A s -v§>7?/& 2odq | 2| O1S
4_%‘1-15 ‘\““U : | ' Reverdt Lo DP +es
a5l s | sw » 2240 101t Fed”

'Valve Factor =

. . )
010 - Run Load + [Upstream Pressure x ; (l.25) ]

Upslream Pressure x

(3 445)

'Prepared‘}%@ Date: 9)=13-7< Revnewed f@M Date: ﬁ/bzfe
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PRESSURE LOCK TEST RESULTS DATA SHEET | o Page 13 of 15
Test Description VOTES | MPM Titlel _ |Ci9/c16 09 Bonnet | Pullout | Pullout |
‘ Test #/ Date/ TSS Thrust, Thrust, | Pressure, Motor Torque, : Comments
_ " Date : Ibf - Ibf " psi Power, kW Ibf
Smtne 15 _ PZES B .
< v .. %jf 7E5%s .| O T oo
Cressore Lo g 4113 15 q-17 [ lqpdp 2,0 4 | Taruws\ Buez2\3 01K
| sprsier | D] St | 1650 | 18K [T61
A i 1) | '
Savric M — % /90,2 O —_ HO. 3

) /
Prepared:\s&(\m\gég Dateﬁ———-——hD%K‘ReViewedzﬁé% Date:%ﬁ_& |
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PRESSURE LOCK TEST RESULTS DATA SHEET Page 13 of 15
Test Description VOTES MPM Title/ c16 09 Bonnet - Pullout Pullout .
Test #/ Date/ TSS hrust, Thrust, Pressure, Motor Torque, Comments
Date ‘ 1bf Ibf psi Power, kW Ibf
Srabic Crordg DFP : ) ) X
/% |stre rEmax |2l | 1952 | o (193 ko | 0T | C14 19503
. STATIC o0\ 174}3' ’ .
CSeadie OLP 2L TSS A 3| | (790 o /-7 215
: Shade U3 |/9438 ]
Skedie OLP 27 | esmex Gorz | 1868 o L16sT | _1.5T
] ., Sdavz e /74.6/ . T AT
Sia¥i Soo L@ <3 TS LK » 1/0177 - ,_LHH S 0o '/7125,«3 oA
Shadic | 9432 0 | _ AdeT '
Sig¥i Soo LE R | TeS e 400|158 | s | saxen | /73
> o SUD e fe ' '755 A 16 /i4’§ . q"‘ie Clased (VT NV 'l—\
St g 2 /y?md' 30 pL 5Co {o{o% $OOS ﬁ@ JI6S KW | 3¢.\ ¢ OO pay LE
. TSer~px 134 4147 ‘ 1 :
Pl ar SO/ Lineaney | R e /{;« 2988 SIH | 119k | 353 '
B | Tss AKX S s _
Sy 000 P 272 STATIC (00O W /ﬁq(,")_ gclép cm B ,8|)< [O"f
‘ . TS AKX {.sol 14 1’56" . - R | - _ C,lo)cJ\)‘L& o AN
PLas 1000 3% | L |ooo 45101*\ 2967 18 Q.9 1S |7 sy L@
Tss mAY 1156 IW _ . Ngﬁ’
Shexic 000LE 3 | rpaic ore| o] 930 | 1008 | oagake| 1077 | 1T 108
' Tos —a 1201 15,260 o
PL o) 1000 3RS | pu oo /m 3890 982 | TR | 4.3
ThmAX  12C6 | 1§ aot / . 2 Tesd € Lo
Saavic 1500 L 6 |y 4219 liseo [or |22 |75 2

Prepared\\gm Date “HIZTS 7S Revnewed ?fﬁ«% Date: /g/'_'afig
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Test Description VOTES . MPM Title/ 1f/C16 09 ‘Bonnet Pullout Pullout
Test #/ Date/ TSS Thrust, Thrust, Pressure, - Motor, Torque, Comments
Date Ibf Ibf psi Power, kW 1bf
_ Peiseo s 1937 4815 | :
? L [ SCO (’SL 3‘7 TRE MAX /Zo/;“( %qﬁ} ISZS" I~S—‘f, S6
. CleraTic 1T gag : » See Trse &3 for
STATIC 1500 LP B | Tosman g2 | Sos” | 1sq0 |ons | 1@ | 5L °
' _ PL Iseo T |iq, ' S 1 _

L 1500 pst | 2R | Tasmar hoosq | 112 | 1536 |1.82 |

A Seade /‘833 ATC e , AT A = =
LTeTie 2005 O | Teprinn e | 7047 | 2009 0,671 | 7nkend | Sesd—s—taca 24
STasc ‘?—Ooo - L STaTC / =3¢, omao (§e2 or
Peoce fo L | ssea ik 14,671 sz 0-13S | O.0

_ PLYroow 457 _ . i
fL 2000 t | e | s 5551 | 1902 | 161 k| 6523
STATc Tsmal [P —T _ _ w7
STATIC 2000 L{"g ’-L@rc—)w % 336 la20 rakeo | —O7L
o PLroow IV - _ _
flL 2000 gl REAE 0,58 |5116 | 1950 | 1-E1SK 668
[50Q : STave 4,242 . |epemsisoer

SVA Ze0s F5 [ Heomax A 1T Wew:zis50 | OGS | O3

Rl fetfo— .
L1500 L

Prepared\%&& Date: “}-13-9S

< Reviewed: 7(@% Date: z[pz/
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Revision 0
| Gonde (X‘ p‘/ﬁl’]q’ :
' PRESSURE RESPONSE ?G;FEMP-E-RAI-UR-E—BHA—SHEET, Appendix A6
VOTES Test #Date: _II /91> TSs: _ L. O
09 Thrust: ,g/)? 4 él‘//C16 Thrust: 13,)6/ 13,80
Bonnet Pressure, 2
Time - psig . Caekin Load
O | #®® Go0 -
26 . 800
SP ~ -~ (0O
v |7 Goo.
287 . &eo |
o 4:s | 40|
L o T | Al bosies Frome Puctary,
4 : 40 . M ee Leald off Wine
- . ] 2900 | o
TN 400
| ZS- 1800
26 - | - 1700
S | 1600
J'(q , | 400
138 ]300

PreparedyG@g\‘ Date: cf l.> ﬁ’SPe-vxewed //( MD&G .‘9[5/57
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V ' Eo,wdf'(gf’ﬁl'z)‘/ | . '
PRESSURE RESPONSE , Appendix A6
VOTES Test #/Date: 1%/ q-13 Tss: _LLO_
09 Thrust: /M - c1¢/c16 Thrust: 18118/ i3.81¢
- | Bonnet Pressure, | Bonnet Temperature, °F
Time psig '
'S5 ~ | 200
2! [L' RIS
2 3 - J06D
} o[ | qoO.
S 31 | - 800
C4gq | 00 |
Closd [opde X NOTES Toay# 14
: O ...2000 . ' .
a4 | %00
S 39 " (800
59| 17eo
|19 | leoo
| | 140 . __(Soeo
-2:0‘} - (Yoo
2:26 (300 -

Prepared \ém Date: CFB"?S Reviewed: ﬂ %ate j}[g;/c/)
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. PoprE / owh 9{"‘,47

PRESSURE RESPONSE FOHEMPERATUREBATASHEET Appendix A6

VOTES Test#/Date: 15/ 4-12 TSS: 2.0

09 Thrust: o ci1¢ C16 Thrust: (9387 / 19,89

Bonnet Pressure, | BesanstFemperatureF
Time psig
23N | Lo
3170 11 oo
35y - (0 0O |
33 | qo0 o |7
4. 3¢ | &40
| '?f'.LfO | 8§80
. 4S5 g0 .
| ey : $co
53 g50
S:(c,‘ goo
Seavic Rais | TS 200 3 Tesi¥is
o ]9&0
59 . | 930
I:.L(o (400
210 | 8%0

Preparedxgi%g& Date: -1 398 R Reviewed: f ( Jg/ﬂ/fééate /1% 79/
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| g T gy |
PRESSURE RESPONSE TO ?EMPERHHLE—BHA—&H-EE? Appendix A6
VOTES Test #/Date: /S’;/‘?—D TSS: 2.0

09 Thrust: Y : C/‘¥/C16 Thrust: /4383 /(4 &6‘{

Bonnet Pressure, BonnsetFemperature; ™ F

Time -___Ppsig
313 | [8¢0O
20 | 1800
G4 S [N%o
Close wua\lx eyoline pdssore
o RES=N
s2 | 1o
| f"'(-_qo I 770

Prebared:\é\m Date: 1395 Reviewed: Z(‘éﬂ@ﬂDate:#ﬁ/{)f '
\) AN) / - B
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. PRESSURE RESPONSE TO TEMPERATURE DATA SHEET Appendix A6

VOTES Test #/Date: Lz,zé,@ 9

- 09 Thrust: /952 pec, /866 , 2237

TSS: 2O

C16 Thrust: ,?c/o// ?cvé},,?c/)7/ PCEFS

Bonnet Pressure, Bonnet Temperature, °F
Time psig
A /02 755
{ /66. 5 q‘/
l : 737 /o5
j' /o5 7 /A0
j /245 /85
| /252 /25
/3.2 20¢
/35 0 2/(.2
39 .5 22¢
/53 .7 230
/). 3 23¢
/73 3 L g5
/52 250
| /727 257
Qj/ zo/. 7 (3

Prepared: &% ro¢ SFk  Date: z{/if/j’ Reviewe%‘@%_Date:#f
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Revision 0
VALVE DATA SHEET \ Appendix A7
Valve L Source
Type Gate
Vendor /T O Westindms e /H-6M23 FND Namewolat-e
Size " 2 $00 psi /goﬁr Name@late
Model No./Serial No. | 740026 mB88 PN HOE 00/0L) 15600 T Mamcplate
Mean Seat Diameter )
Stem Diameter
Stem Threads per Inch
Stem Thread Starts po
1 Stem Material
PR Gy L 9718
AsSmp ~ CLASST
| Actuator
Type — .
Vendor - Lqm«\-or;;or. ‘ F)Qm(,”’a;l( /G«J—:S\- e
Size - L 56“00 _ R ‘ )
| Model No. ' —
Serial No 26505 ' o
OAR - : . 38.6 a
Spring Pack No. | O%¥7 ‘"
S\ay Ocdey IO o 3537%C‘A 1
A Motor
Type
Vendor Re\ance | Nameplate
MoedelNo. TD No 11624 -VL A
RPM | Yoo - n
Voltage (AC/DC) AC h
Start Torque (S~ £yS - "
Run Torgque 3 eib n
Locked Rotor Amps : '
Full Load Amps .
Frame Size M-56 Rame plade
Ron Am\gs 2.2 '
Fas\shin Clas Y : s

v

Prepared: O Date:Cf‘D(T(Reviewed:ﬁc;gp&/%g)ate:‘7 5)95

(&)eﬁv\ V Lan ')_4,0 o I5s P Tc‘tro;\ S+4eve '%"‘"1 cpen <-\J el S &
Acioeto- 100% = |4, 000V, 20cPh =2%,00l0s =~
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Westinghouse Valve
Pressure Locking Thermal Binding Test Notes

Test Setup

The Westinghouse valve was received from the- stand
fabricator and was setup such that the valve could. be
rotated about the pipe centerline from vertical to 90
degrees from vertical. The valve leakoff line was
machined and fitted with a cap which could be removed.
The instrument maintenance department calibrated and

‘installed the test equipment. Two holes were drilled

and tapped into the bonnet to accept a

‘thermowell/temperature meter and a pressure

transducer/indicator. - Due to the small size of the
valve and the bonnet area and the length of the
thermowell it could not be used for testing.

A high pressure air/water accumulator was used to pump
high pressure water into either the upstream or

‘downstream side of the valve. The accumulator would

supply a constant water pressure during unseating of
the valve .

Data AcQuisition

. The VOTES and MPM systems were used as data acquisition
.devices for the test. The VOTES system was used to.

monitor stem thrust, switch actuation, and motor
current. The MPM system was used to monitor motor
voltage and current parameters. The Westinghouse valve
has a solid unthreaded section of stem just above the
antirotation device. In this area a Teledvne QSS was
mounted and connected to the VOTES system. - This-(QSS
was then calibrated using a Liberty C-Clamp located
just below the QSS 1" below the stem undercut. In this
area the liberty effective diameter is 1.229 inches. A
calibration was performed at a high valve torque

.switch setting of 2.0 and a low torque switch setting

of 1.0. These two calibrations were w1th1n 0.41
percent of each other.

Local leak rate testing

A Local Leak Rate Test (LLRT) was performed in
accordance with procedural step E.3 after initial

" differential pressure testing. This LLRT testing was

performed in accordance with plant procedures with a
test pressure of approximately 45.6 psig. The valve
was tested on the upstream and downstream side at both
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a TSS of 1.0 and 2.0. Results of this testing
indicated zero leakage in both directions. The test
equipment has an accuracy 0.4 scfh.

Differential pressure testing

Differential pressure tests were performed on the
upstream side of the valve at a TSS of 1.0. Tests 6
through 13 were performed at differential pressures of
between 460 and 1880 psig with valve factors ranging
from 0.33 to 0.19. Valve factors:appeared to decrease
with increasing differential pressure. Another round

- of differential pressure tests were performed during
tests 19 through 25 which were performed at

differential pressures between 505 and 1944 psig.

These tests were performed at a TSS of 2.0. Valve
factors again ranged between 0.28 and 0.17 with valve
factors decreasing with increasing differential :
pressure. -Appendix A3 lists two disk side pressures
used for calculating valve factors. The reason for
this 1is that the pressure decreased from its initial
value 5-20 psig during unseating. This is believed to
be due to the stem being withdrawn from the valve prior
to the disk moving. The pressure just before unseating
was utilized for calculation of valve factors. ’
Differential pressure tests 46 and 47 were performed by -
pressurizing the downstream sides of the valve. Both
these tests were performed at approximately 1500 psid.

-Valve factors of 0.15 and 0.16 were obtained.

Bonnet Pressure Response

In accordance with test section E.5 a bonnet
depressurization test was performed. The valve was
initially set at a TSS of 1.0 to run this test. The
bonnet was pressurized by pressurizing the valve with
it open. The valve was then closed and the upstream
and downstream sides were vented to 0 psig. This first
test was started from 900 psig in the bonnet and
pressure decreased from approximately 900 to 300 psig
over 9 minutes. The next test was performed with a
similar setup at a starting pressure of 2000 psig.
During this test the pressure decreased from 2000 to .
700 psig over 4.25 minutes. Static VOTES test #lé at |
the same TSS was performed prior to the next '
depressurization test. Test pressure started at 2000
psig and decreased to 800 psig over 5.25 minutes. The
rate is greater at the higher pressure and decreases as
pressure decreases. Static VOTES test #15 was
performed at a TSS of 2.0 prior to the next
depressurization test. Test pressure started at 1980
psig and decreased to 1780 over 5 minutes. During this
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testing water could be heard wheezing from the valve
seats as pressure decreased. In an effort to ensure
that water was leaking past the seats a similar test
was performed, however, when the valve was closed to
pressurize the bonnet the upstream and downstream sides
of the valve were left pressurized such that the
upstream and downstream pressures were at bonnet
pressure. During this test pressure decreased from
1730 to 1710 psig over 1.75 minutes. This test
indicated that a substantial amount of pressure loss
was from leakage past the valve seats. Appendix A6 was
modified slightly and used ‘to document this testing.

Pressure 16cking- testing

Pressure locking data acquisition started with static
test 26 at a TSS of 2.0. Each of these pressure lock
tests were performed by pressurizing the entire valve

.with the disk off its seat and then closing the valve

and depressurizing the upstream and downstream sides.
The bonnet pressure was then recorded with an initial
value and an unseating value. Prior.to each pressure
lock test a static test was performed at the specified
test pressure. These were performed because the valve
bonnet was pressurized by closing the valve against
pressure and then bleeding off the upstream and
downstream sides of the valve. VOTES tests 26 through
45 were performed at bomnet pressures between 500 and

-2000 p31g

Pressure response to temperature

During this test the valve was closed at a TSS of 2.0.
High temperature heat guns were used to heat the wvalve
body-and bonnet from the outside. During this test
heat guns were directed at both the valve body area and
the bonnet area. Temperature of the bonnet water was
measured with a contact temperature meter placed on the
outside of the bonnet away from the heat guns. The
bonnet water temperature is assumed to be approximately
equal to the outside bonnet temperature. The test was
started at a bonnet pressure of 102 psig and a
temperature of 75.8 F. During this test, stem strain

was also monitored to verify if stem growth was

contributing to the seating force. Time was not

-monitored for this testing. Appendix A6 was slightly

modified and used to document this testing. During
this test bonnet pressure initially increased with
temperature, then decreased for a short time after
which it continued to increase. This test indicated a
pressure increase of approximately 2 psig per degrse F.



Thermal binding test

The thermal binding test was performed after the valve
was heated in accordance with the previous pressure
response to temperature test. After heating of the
valve, it was opened and closed during VOTES test #48
performed at a TSS of 2.0. Thrust numbers from this
test indicated that the sensor had heated and was not
providing accurate thrusts. The valve was cooled to
ambient conditions and another static test #49 was
performed. This test indicated a pullout thrust of
2239 1lbs. The increase in pullout was compared to
static tests #18, 26 and 27 which were performed at the
same TSS. An average pullout value was taken from
these three tests of 1906 lbs which yields an increase
of 333 lbs. The valve bonnet temperature measured 263
F and the body temperature measured approximately 172 F
_around the bottom half centerline. The starting valve
body and bonnet temperature was 76 F.

v



Test Summary and Conclusions

Local Leak Rate Testing

Local leak rate testing was performed in accordance with station
local leak rate testing methods. The valve was tested from both
the upstream and downstream side with each side being tested at
two final closing thrusts (TSS of 1.0 and 2.0). This testing
indicated zero leakage from both sides of the valve at both
torque switch settings. Therefore, the valve was leaktight to
within the accuracy of the flow meter or 0.4 scfth. :

Differential Pressure Test

The first set of differential pressure tests were performed from
the upstream side of the valve at differential pressures of
between 460 and 1880 -psid. During analysis of the pressure
locking data it was discovered that the seat diameter which was
used for calculating open valve factor was the inner seat ring
"diameter and not the mean seat ring diameter as is used for 1nput
into the pressure locking calculations. The actual mean seat’
diameter was 2.001 inches rather than 3.445. Therefore, using
this diameter the valve factors range from 0.13 to 0.21. The
second set of differential pressure tests were performed from the
upstream side of the valve y1e1d1ng corrected valve Iactors in

the 0.12 range

Pressure Locking Test

Pressure locking tests were performed by initially pressurizing
the entire valve with the disk off the closed seat. The valve
was then closed to trap the pressure in. the bonnet and the
upstream and downstream seats were vented. Prior to each:
pressure locking test a static stroke was performed with the
entire valve pressurized to the test pressure. The bonnet
pressure was then recorded with an initial value and an unseating
value. These were performed because the valve bonnet was
pressurized by closing the valve against pressure and then
bleeding off the:upstream and downstream sides of the valve.
These static test values were used as. input into the pressur
locking model. Comparison of the predlcted pressure locllng
forces to the actual tested values are summarized in DOC ID#DG96-

000078.

Bonnet Pressure Response Test

The valve was initially closed with a static seating thrust of
approximately 13800 lbs. The valve was pressurized to a pressure
of approximately 1000 psig and closed and both the upstream and



downstream sides of the valve were vented. When the valve
depressurized to 900 psig the test was started. The bonnet
‘depressurized to 300 psig at a decreasing rate over 8.6 minutes
The next test was performed at the same TSS, however, the
starting pressure was 2000 psig. During this test the valve
depressurized to 700 psig at a decreasing rate over 4.25 minutes.
A repeat test was performed starting from 2000 psig. During this
test the valve depressurized to 800 psig at a decreasing rate
over 5.25 minutes. The valve was then set to a TSS of 2.0 and a
measured final thrust of 19870 lbs. The bonnet was pressurized
to 1980 psig for an initial pressure. During this test the valve
depressurized to 1780 psig at a relatively constant rate over 50
minutes. The next test was performed to verify where the leakage
was occurring. The valve was pressurized and closed at the same
TSS, however, the upstream and downstream sides of the valve wére
not vented. The depressurization rate was substantially slower
starting from 1730 psig depressurizing to 1710 psig over 1.6
minutes. This test indicated that some packing leakage was
occurring but this was a small amount of the total. Leakage was "
.not visible through the upper packing but may have been occurring
through the capped packing leakoff line. It should be noted that
the packing load on this valve was higher than the design value
of 1000 lbs per inch of stem diameter. This testing indicates
that under bonnet pressurization/depressurization scenarios the
seats and packing do leak at a substantial rate even with a valve

that measures zero leakage via a LLRT.

Bonnet Pressure Response to Temperature

During thlS test the bonnet was initially pressur17ed to 102 p51g
‘and the upstream and downstream sides of the valve were
depressurized. Heat guns were used to heat the valve and bonnet
and a temperature probe was used to measure the bonnet
temperature externally. The external bonnet temperature was
assumed to approximate the internal fluid temperature. During
this test time was not monitored with temperature and pressure
due to the length of time to heat the valve. Bonnet pressure
started at 102 psig (arbitrary point) and bonnet temperature
started ‘at ambient 75.8 F. Initially pressure increased then
decreased for a short time with constantly increasing
temperature. From this point bonnet pressure increased at an
average. rate of approximately 2 psig/degree F to a pressure of
201 psig and temperature 263 F. The initial pressure decrease is
believed to be dLe to expansion of the metal and bonnet- area due

to heating.

Thermal Binding Test

This test was conducted subsegquent to heating the valve from the
bonnet pressure response to temperature test. Although this test
was not part of the procedure it was done to gather additional
information. While the valve was at 263 F it was opened and



closed and then allowed to cool. A VOTES test was performed
during this stroke, however, the thrust values were found to be
invalid due to heating of the thrust/torque sensor. After
cooling of the valve to ambient temperature a VOTES test was
performed with a pullout thrust of 2239 lbs. This final test was
compared with static tests performed earlier in the testing '
sequence. The average pullout from three static tests performed
at a similar TSS were 1906 lbs with final thrust values from each
of these static tests being within 0.48 percent of one another.
This is an increase in pullout thrust of 333 1lbs or 17.4 percent
with a differential temperature of approximately 100 F using the
lower valve body temperature as a valve temperature. This
increase is much less if -the valve bonnet temperature is used.
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Bonnet Pressure (psig)
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ComEd Response to NRC Request for Additional Information
~ on ComEd Pressure Locking Testing





