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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: 

• the model for estimating MOV capability 
• bonnet pressure response to upstream and downstream pressure 

differences 
• bonnet pressure response·to temperature changes 

The MOV for this special test is identical to the Quad Cities Station Core 
Spray Injection valves. The test sequence and setup conditions were 
selected to bound the installed valves. 

This procedure provides the test requirements, procedures, and equipment to 
be used . 

. B. REFERENCES 

1. Draft Generic Letter. 94-13, Pressure Locking and Thermal Binding 
2. ComEd Quality Assurance Program -

C. TEST EQUIPMENT AND INSTRUMENTATION 

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

·2. Measurement Equipment and Tolerances are listed in Table 1 
.3. Thrust, torque, motor power, and motor current shall be monitored. 
4. Upstream, downstream, and bonnet pressure and temperature must be 

measured and recorded. 
5. Use 10" crane valve, with SMB-2 actuator, and 3600 rpm 60 ft-lb motor to 

match the installed core spray configuration at Quad Cities Station. 
6. Assess effects of valve orientation by providing the capability to test valve 

in vertical and below-'horizontal positions, if possible. 
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D. TEST BENCH 
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The test specimen is a Motor-Operated Valve (MOV) assembly consisting of 
one 10 inch diameter, 900 pound class, carbon steel flex wedge gate valve 
with hard-facing on guides/disk and hardened stainless steel U-guides. 

Valve 

Crane Valve 783U 
1250 psi at 575°F (Design Pressure/Temperature) 
Serial No 
Welded Flanges, ANSI 816.5 10-inch, 900 pound class, raised faces 
Three 900 pound class valves for venting and pressure/ temperature 

- instruments 
Teledyne SMART Stem for measuring thrust and torque. 

Actuator 

Limitorque, SM8-2, 60 ft-lb motor, 29.44 OAR 
Spring Pack 0901-211 
Order # 332680 

E. PRECAUTIONS 

1. None 

F. 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. New or revised test 
sequences should be added to Table 2. 

1. Pre-Test Preparation 
_a. Record valve and actuator nameplate data into the test datasheets 

(Appendix A) , 
-b. Assembly and torque~up of bolts shall be performed using Quad Cities 

- station proeedures. 
c. · Perform hydrostatic test at 1150 psi for a minimum of 10 minutes in 

accordance with ANSl/ASME 8.31. t 
d. The required measurements and associated instruments to be 

installed are listed in Table 1 
e. The data acquisition system will consist of the VOTES computer, 

breakout box, motor power monitor, and associated cables. 
f. Pressures and temperatures will be record manually. 
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g. Prior to any testing or stroking of the valve, actuator switches shall be 
set as follows: 
1) The open limit switch shall be set at 90% to prevent back-seating 

of the valve 
2) The open torque switch should be bypassed the first 20 to 25% of 

valve travel. 
3) The close torque switch shall be set so that final thrust is equal to 

the as left final thrusts listed in Table 2. 

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. 

3. LLRTTest 

a. The test valve shall be setup to achieve the indicated final thrust for 
the next test listed in Table 2. Torque, thrust, current and motor power 
shall be recorded and saved from the final open and close stroke. 

b. An LLRT Leakage Rate Test shall be performed in both directions to 
verify seat leakage requirements in accordance with Quad Cities 
procedures. Document results on the appropriate forms provided in 

. Appendix A 

4. Differential Pressure Test 

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, stroke test specimen closed and record 
test data. · 

c. Pressurize reactor disk side per Table 2. 
d. Vent pump disk side to atmosphere. 
e. Open the valve and record diagnostic test data. 
f. With the valve unpressurized, 'Stroke test specimen closed and record 

test data. 
g. Pressurize pump disk side per Table 2. 
h. Vent reacto disk side to atmosphere. 
i. Open the valve and record diagnostic test data. 

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

b. The test valve shall be setup to achieve the indicated final thrust for 
this test per Table 2. Torque, thrust, current and motor power shall be 
recorded and saved from the final open and close stroke. 

c. With the valve unpressurized, stroke test specimen closed. 
d. Pressurize reactor disk side to the pressure indicated in Table 2 for 

this test. Allow bonnet pressure to stabilize and record final pressure 
on datasheet. 

e. Vent reactor disk side to atmosphere over a period of 37 to 40 
seconds. 

f. Monitor and record bonnet and pump disk side pressure for 10 
minutes or until pressure stabilizes .. Record initial and final pressures 
in log book. 

6. Pressure Lock Test 

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

b. The test valve shall be setup to achieve the indicated final.thrust for 
this test per Table 2:· The valve shall be closed and then opened 
when the final TSS is achieved recording torque, thrust, current, power 
factor, and motor power. 

c. With the valve unpressurized, stroke test specimen closed. 
d. Pressurize reactor disk side to the pressure indicated in Table 2 for 

this test 
e. Vent pump disk side to atmosphere 
f. Monitor and record bonnet and pump disk side pressure for 10 

minutes or until pressure stabilizes using pressure transmitters. . , 
Record initial and final pressures in log book. 

g. Increase the pressure from atmosphere to 380 psi on the pump disk 
side and record bonnet pressure once stable 

., h. De-pressurize the reactor disk side to 350 psi over 37 to 40 seconds 
recording bonnet pressure using pressure transmitter. Record inital 
and final bonnet pressures in the log book. 

· i. Open the valve when the reactor disk side reaches 350 psi. Record 
diagnostic test data. 

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. 
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b. The test valve shall be setup to achieve the indicated final thrust for 
this test per Table 2. Torque, thrust, current and motor power shall be 
recorded and saved from the final open and close stroke. 

c. With the valve unpressurized, stroke test specimen closed. 
d. Loosen packing. 
e. With the valve closed fill the bonnet cavity with water and vent air 

through packing. 
f. Tighten packing. 
g. Pressurize bonnet to the pressure indicated in Table 2 for this test. 
h. With both sides of valve vented, heat bonnet-to 100F. 
i. Monitor and record fluid temperature and bonnet pressure. Record 

initial and final pressure and temperature readings from the 
appropriate gages. 

j. Open valve when bonnet pressure stabilizes and record diagnostic 
test data. 

8. Bonnet Water Volume 

a. With the valve open fill the specimen with water. 
b. The test valve shall be setup to achieve the indicated final thrust for 

this test per Table 2. Torque, thrust, current and motor power shall be 
recorded and saved from the final open and close stroke . 

. c. With the valve unpressu'rized, · stroke test specimen clo.sed. 
d. With the valve vertical pressurize the reactor disk side to 1040 psi. 
e. · Monitor ponnet pressure and vent and drain both sides of the valve 

when the pressure stabilizes. 
f. Open the.valve and measure the entire volume of water remaining. 

G. 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. 

H. DATA SHEETS 

Appendix A provides Data Sheets for recording the results of the testing. · 
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TABLE 1 
MEASUREMENT EQUIPMENT AND TOLERANCES 

Measurement 
Pressure Gage Bonnet 
Pressure Gage Reactor Disk Side 
Pressure Gage Pump Side 
Pressure Transmitter Bonnet 
Pressure Transmitter Reacto Disk Side 
Temperature Gage Bonnet 
Temperature Transmitter Bonnet 
Temperature Gage Lower Valve 
Spring Pack Displacement 
Stem Torque 
Stem Thrust 

· Stem Thrust 
Stem Thrust 
Motor Power 
Motor Current 
Motor Voltage 

·instrument 

LVDT 
SMART Stem 
SMART Stem 
VFS 
C-Clamp 
MPM 
MPM 
MPM 
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Tolerance 
±2% F.S. 
±2% F.S. 
±2% F.S. 

±2°F 
±2°F 
±2°F 

3% 
3% 



.· ~~TELEDYNE BROWN ENGINEERING - Engineering Services 
June 30, 1994 
89557-8 

CERTIFICATE OF CALIBRATION 

Project No. : __ 8_9_55_7 ___ _ 

Cl i ent : __ cr_a_n_e _V_a_l v_e_s ------ Purchase Order No.: 0670167 -------
Type: Thrust Part No.:_S_M_A_RT_S_T_EM_t_m~ Capacity: 70,000 lbs Serial No. 5577 

Input Resistance: 352 0 Output Resistance: 352 0 

Bridge to Ground Resistance: >10 GO Bridge to Shield ResistaDce: >10 GO 
. ' 

Zero Bal a nee: . 0. 000 mv /v Zero Return: <0 · 05 % Linearity: <0 · 07 ·. % 
+l.412 mv/v (T_ens.) 

Hysteresis: <0.08 % Repeatability: <0.08 % Full Scale Output: -1.404 mv/v (Comp.) 

Temperature Compensation: · · <0.0025% F.S./°F 

Excitation Voltage: 10 voe INPUT 
(lbs) 

White LOAD 
(+Power) 

0 
14 2000 

:,, 

28 2000 
42 2000 
562000 

Black Red 70,000 

I (+Signal) 
(-Signal) 56,000 

42,000 
28,000 
14,000· 

0 

Green 
(-Power) 

Technician: Douglas S. Brightman I 

Engineer: .David L. Johnson 

TENSION 

0.000 
0.283 
0.565 

.0.848 
1.130 
1.412 
l.130 
0.848 
0.566 
0.284 

-0.000 

OUTPUT 
(mv/v) 

COMPRESSION 

o.ooo 
-0.280 
-0.5l5I 
-0.8il2 
-I. I23 
-I. iioii 
·-1.123 
-0.843 
-0.562 
-0.281 
-0.000 

6/30/94 

6/30/94 
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I_ 

CERTIFICATE OF CALIBRATION 

Project No.: 89557 

Client: Crane Valves Purchase Order No.: 0670167 

Type: Thrust Part No.: SMARTSTEMtm Capacity: 70,000 lbs: Serial No. 5577 

Input Resistance: 352 0 Output Resistance: 352 0 

B~idge ·t6 Ground Resistanc~: >10 GO Bridge to Shield Resistance: >10 GO 

Zero Ba lance: 0. 000 mv /v Zero Return: <O. 04 % Linearity: <O. 05 %. 
+3.557 mV (Tens.) 

Hysteresis: <0.09 % Repeatability: .<0.09 % Full Scale .ou~put: -3.543 mV (Comp.) 

Temperature Compensation: · <0.0025% F.S./°F 

Excitation Voltage: 2.5 VDC INPUT OUTPUT 
( l bsJ (mV) 

White LOAD TENSION COMPRESSION 

I 

Black 
(+Signal) 

(+Power) 

Red 
(-Signal)' 

Green 
(-Power) 

ified By: Technician: Douglas S. ·Brightman I 
Engineer: David L. Johnson · 

0 
14,000 
28,000 
42,000 
56,000 
70,000 
56,000 
42,000 
28,000 
14,000 

0 

0.000 0.000 
0.713 -0.709 
1.424 -1.418 
2.135 -2.126 
2.846 -2.834 
3.557 "."3. 543 
2.846 -2.S35 
2. I35 -2.I2S 
1.426 -1.420 
0.7Ili .t -0. 7II 

-0.00I -0.001 

Date: 6/30/94 

Date: 6/30/94 

I 

I 
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..._~TELEDYNE BROWN ENGINEERING - Engineering Services 
July 1, 1994 
89557-11 

-

CERTIFICATE OF CALIBRATION 

Project No.: 89557 

Client: Crane Valves Purchase Order No.: 0670167 

Type: Torque Part No.: SMARTSTEMtm Capacity: 19,200 in-lbs Serial No. 5577 

Input Resistance: 351 n Output Resistance: 351 0 

Bridge to Ground Resistance: >10 GO Bridge to Shield Resistance~~ >10 GO 

.Zero Balance: -0.033 mv/v Zero Return: <0.03 i Linearity: <0.13 %-
+4.859 mV (CW) 

Hysteresis: <0.07 % Repeatabi 1 ity: <O .17 · % Full Scale Output:-4.860 mV (CCW) 
.. 

Temperature Compensation:· <0.0025% F.S./°F 

Excitation Voltage: 2.5 voe INPUT OUTPUT 
(in-lbs) (mV) 

·white LOAD cw ccw 

! (+Power) 
0 0.000 0.000 

3840 0.973 .• -0.975 

~ 
7680 1.946 -1. 949 

11520 ' 2.918 -2.922 
15360 3.890 . -3.892 

Black Red 19200 il.S59 .-4.860 
(.:.·Signal) 15360 3.SS7 -3.890 

(+Signal) II52o 2.9I7 -2.919 
76SO I.9il5 -1.949 
3Sil0 0.973 -0. 9]8 

.. 0 0.000 0.001 
Green 
·(-Power) 

.tified By: Technician: Douglas S. Brightman¥ ff1J--- Date: 7/1/94 --
Engineer: David L. Johnson ,2Ja;&( ~ Date: 7/1/94 

~ 

-



~ ~~TELEDYNE BROWN ENGINEERING - Engineering Services 
July 1, 1994 
89557-12 

CERTIFICATE OF CALIBRATION 

Project ·No. : __ 8_9_55_7 ___ _ 

Cl i ent : __ Cr_a_n_e _V_a_l v_e_s ------ Purchase Order No.: 0670167 _...;..____...;. ____ _ 
Type: Torque Part No. :_SM_A_RT_S_T_EM_t_m_ Capacity: 19,200 in-lbs Serial No. 5577 

· Input Resistance: .351 0 · Output Resistance: 351 O 

Bridge to Ground Resistance: > 10 GO Bridge to Shield Resistance:' > 10 GO 

Zero Balance: -0 ~ 033 mv /v Zero Return: <O. 06 % Linearity: <O. 07 % 
+1.923mv/v (CW) 

Hysteresis: <0.11 % Repeatability: <0.06 % Full Scale Output:-1.972 mv/v (CCW) 

Temperature Compensation: · <0.0025% F.S./°F 

Excitation Voltage: 10 voe INPUT OUTPUT 
(in-lbs) (.mv/v) 

White LOAD CW ccw 
(+Power) 

I 0 0.000 0.000 
/~· 3840 0.385 -0.386 

7680 o. 770 -0. 772 

·~:r- Red 

11520 1.154 -1.157 
15360 1.539 -1. 542 

Black 19200 1.923 -1. 927 

(+Si gna 1) (-Signal) 15360 1.539 -I. 540 
11520 l. 155 -I. 156 
7680 o. 770 -0.771 

.. :mt10 0.385 -0.386 ·: -, 
0 0.000 O.OOI 

Green 
(:..Power) 

ti f i ed By: T echn i c i an : __;;;...::....;:...~~~;_;__;_,==;.,..-~~-~~.;;::::,,,-=~Date: 7 Ill 94 

Engineer: David L. Johnson Date: 7/1/94 

·:· ... :. 
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TABLE 2 
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TESTING SEQUENCE AND NUMBERING 
Pullout 

Procedure Test Title Test Number Thrust, 
Section lbf 

F.3 LLRT1 
F.4 Differential pressure test to quantify DPT640 60,000 

friction factor at 640 psi 
F.4 Differential pressure test to quantify DPT840 60,000 

friction factor at 840 psi 
F.4· Differential pressure test to quantify DPT1040 60,000 

friction factor at 1040 psi 
F.3 LLRT2 
F.5 Bonnet Pressure Response at 640 psi BPR640MIN 20,000 

and lowest maximum thrust 
F.5 Bonnet Pressure Response at 1040 psi BPR1040MIN 20,000 

and lowest maximum thrust 
F.5 Bonnet Pressure Response at 640 psi BPR640MAX 60,000 

and highest maximum thrust 
F.5 Bonnet Pressure Response at 1040 psi BPR1040MAX 60,000 

and highest maximum thrust 
F.3 LLRT3 
F.6 Pressure I nrJc Un-\A/on,,inn ~t ?.dn nci PLU240MAX 60,000 

and highest maximum thrust 
F.6 Droc.,.• •-- I """ 11 ..... ,...,. rni ... ,.. .... + AA.n nC!i ~ ... ,.. DI IJMQMAX 60,000 - - - - I 

....._ 

highest maximum thrust /St:e> MA~ 
F.6 Pressure Lock Un-wedging at 640 psi· PLU640MAX 60,000 

and highest maximum thrust 
F.6 Pressure Lock Unwedging at 840 psi and PLU840MAX 60,000 

highest maximum thrust 
F.6 Pressure Lock Unwedging at 1040 psi PLU1040MAX 60,000 

and highest maximum thrust 
F.6 Pressure Lock Unwedging at 1040 psi, PLU1040MAX 60,000 

highest maximum thrust, vaive at 1 oo.°F I TMP 
and valve vertical 

F.6 Pressure Lock Unwedging at 1040 psi PLU1040MAX 60,000 
and highest maximum thrust with valve HOR 
stem orientation below horizontal 

F.6 Pressure Lock Unwedging at 1040 psi PLU1040MINH 20,000 
and lowest maximum thrust OR 

F.3 LLRT4 

---.... 
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Procedure Test Title 
Section 

F.7 Bonnet Pressure Response, atmospheric 
pressure, and 100°F bonnet temperature 

F.7. Bonnet Pressure Response, at 300 psi, 
and 100°F bonnet temperature 

F.7 Bonnet Pressure Response, at 600 psi, 
and 100°F bonnet temperature 

F.7 Bonnet Pressure Response, atmospheric 
~ 

pressure, and 100°F bonnet temperature 
F.7 Bonnet Pressure Response, at 300 psi, 

and 100°F bonnet temperature 
F.7 Bonnet Pressure Response, at 600 psi, 

and 100°F bonnet temperature 
F.8 Bonnet Water Volume test at 1040 psi 

and valve vertical 
F.8 Bonnet Water Volume test at 1040 psi 

· and valve horizontal 

, 

.. 

Revision 0 
06/28/95 
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Pullout 
Test Number Thrust, 

lbf 
BPRATMTMP. 60,000 
H 
BPR300TMPH 60,000 

BPR600TMPH 60,000 

BPRATMTMPL 20,000 

BPR300TMPL 20,000 

BPR600TMPL 20,000 

BWV1040VER . 20,000 

BWV1040HOR 20,000 
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Revision 0 
DIFFERENTIAL PRESSURE TEST RESULTS DATA SHEET 

. - , : .· ... .. (r 0 ,,..,..,.-, ..• , .•. ,.~ r; •. • 

Final Static ~ Reactor Pump 
Seat Pullout Disk Side Disk Side Pullout 

Test Thrust Thrust, Pressure, Pressure, Thrust, 
# 'lbf lbf psi psi lbf 

J- Mf>...Y: 
~~~~g rJ 0 5~-t"1c. 'l~r~ 

:7-, /1cv". dJ 
, 

)~-r-dr ~ JL/ cc, ;·z :2. ?;-/ 6 s- {?) 
i 

!,,\I 

., 

c 

Pullout 
Motor Pullout 
Power/ Torque,. 

I/ pf ft-lb 

' 

.. 

Comments 

.. 

Appendix 
6/28/95 
Page 14of19 

Time 
Prepared/ I 
Reviewed Date 
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Revision 0 
VFS CALIBRATION FEILD DATA SHEET 

VALVE TAG NUMBER: ctZAt-JE ID 
VOTES SYSTEM QA NO.: -Z...(p.,O\Q. 

CALIBRATOR LOCATION: TH~EADED J UN-THREADED . SLOTIED 

DESCRIPTION: Pr c 5.S<...> re. Loe::.\<.· 

NEW EFFECTIVE STEM DIA. CB3-100 LENGTH: 1.. <ft . 

ANTI-ROTATION DEVICE: yes{OOJ 

CALIBRATION TABLE 

RUN TutNmnber VOTES CAL CLAMP rss 
# SENS DEV. PRE-

NO. NO. TENSION 
READING 

I ' f.\ 2. t.t-2 I !-\1"263 L. 100 I .s 
7 ! I I .JI L..~00 /-~ --
?> l A:i4'2.I A 1-z.~.~ :7 ~ q s--· /, c:, 

-
-· -

I 'v; A- 'J. l-f 7~ I Al :z__a-5 · _;2 ~ Io zp~ 

')_._ 

·)~ 

.. 

. 

C>!/-z {/is-' 
VOTES SYSTEM SERIAL NO.: --A,oiS 
CAL DUE DATE: //<=t<o 

TRANSITION 

AMP PROBE SETTING: . 

··' 

MAX· RSQ Cf A BFSL THRU% SENS 

(J.J\\~ ,f>r 

_, - . • I o\fif.!.. AP. Noc::. 
r ~ . J,~·s 

Bb /24 " ('r 1-) 
\. .. Loo I _ q_-,~ 

i<t'&s:gG,5s I< ,qq 7 /,oo ,,93z. 

cg3~~f~ t c:;~! / ,O c9 2,050 
f'!l4_/36C. 10·~~/ I "z~ ,.. .... , . ..-:· 2,03<? 

Appendix 
6/28/95 
Page 12of19 

BFSL. STEM 
% TEMP 

CHG (F) 

Ar;,.,r?::, 

A ('-1 ~ 

~J% A1--1r~ 

GAIN 

lb/ s:-
/D/""2. 

~; ,.) 
,J-. ' _.;.:-;:_ 

-? I , .. , ... -· .. 



PRE SURE LOCKING SPECIAL TEST PROCEDURE 
Revision o 
DIFFERENTIAL PRESSURE TEST RESULTS DATA SHEET 

Final Static Reactor Pump 

• 
Pullout 

Seat Pullout Disk Side Disk Side Pullout Motor 
Test Thrust Thrust, Pressure, Pressure, Thrust, Power/ 

# 'lbf lbf psi psi lbf II pf 

'' 
I &-!-i; 640 -n 
2 ~ fD j-g:JO ·O_ 
...--l 

· ")c1nl~~ C) ·- , (' '··''.' .. 

4- /bC.o (/ObO n ~· . ., b() ···: ' 

- ·. 

,! .. 

" 

~ .. , 

I ~ , 

Pullout 
Torque, Comments 

ft-lb 

Appendix 
6/28/95 
Page 14of19 

Time 
Prepared/ I 
Reviewed Date 
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PRESSURE LOCKING SPECIAL TEST PROCEDURE 
Revision 0 
BONNET PRESSURE RESPONSE TEST RESULTS DATA SHEET· 

Final Static Reacto~/f 1.1,..Plnitial Bonnet Bonnet 
Seat Pullout Disk Side Bonnet Pressure Pressure 

Test Thrust. Thrust, Pressure, Pressure, ,10 sec, 20 sec, 
# lbf lbf psi psi psi psi 

I ?Jeri~" WD , 

;_ ~IJ'fO <3-:>0 38?) 

'7. .. >~/>0 fo<...f.O 32<) 

~ ?>YO/JS6 ct~· Cf-CC:> 

:?$""o ( .)~C ll~o lfoo 

6/6 l)oo ·~70 
--

l'7 :ss0 )3.;-o 640 3}0. 

I~ 
~c;-Cl' h~ I C>Cf c? 3 .r; 0 

I~ t>/o /3'-t~ /lD 

Bonnet Bonnet 
Pressure Pressure 
30 sec, 40 sec, 

psi psi 
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Date 
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PRESSURE LOCKING SPECIAL TEST PROCEDURE 

,. 
Revision 0 , 
BONNET PRESSURE RESPONSE TEST RESULTS DATA SHEET 

Final Static Reactor Initial Bonnet Bonnet· 
Seat Pullout Disk Side -·Bonnet Pressure Pressure 

Test Thrust. Thrust, . Pressure, Pressure, 10 sec, 20 sec, 
# lbf lbf psi psi psi psi 

:/CJ JS c.'/;~ . 6~Cf0 ~%-O 

~( 3~cP13~0 /Oc{CJ 3~·0 

2f2-
3~~-2;. 

..;.·CJ Je:Jt'O ~&o 

l2.3 
-·e Io !:2-G :D 0 

Bonnet Bonnet 
Pressure Pressure 
30 sec, 40 sec, 

psi psi 

~ 
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Reviewed I 
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URE LOCKING SPECIAL TEST PROCEDURE 
Revision 0 
VFS CALIBRATION FEILD DATA SHEET 

VAL VE TAG NUMBER: 

VOTES SYSTEM QA NO.: 

CALIBRATOR LOCATION: THREADED UN-THREADED SLOTIED 

DESCRIPTION: 

NEW EFFECTIVE STEM DIA. C~100 LENGTH: ft 

ANTI-ROTATION DEVICE: yes no 

CALIBRATION TABLE 

RUN Teat Number VOTES CAL CLAMP TSS 
# SENS DEV. PRE-

NO. NO. TENSION 
'. READING 

.. 

VOTES SYSTEM SERIAL NO.: 

CAL DUE DATE: 

TRANSITION 

AMP PROBE SETTING: 

MAX RSQ Cf A BFSL 
THRUST SENS 

.. 

... 

Appendi-
6/28/95 
Page 12of19 

BFSL STEM 
% TEMP 

CHG (F) 

GAIN 

. 

: . 



P-URE LOCKING SPECIAL TEST PROCED~RE 
Revision 0 
LLRT RESULTS DATA SHEET 

Final Static Reactor/Pump Reactor 
Seating Pullout Disk Side Disk Side 

Test Thrust, Thrust, Pressure, psi Leakage, 
# lbf lbf - scfm 

' 

Pump· 
Disk Side 
Leakage,. Comments Prepared 

scfm 

'' 

-

Appendix 
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Reviewed Time/ 
Date 
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PRESSURE LOCKING SPECIAL TEST PROCEDURE 
Revision 0 
BONNET PRESSURE RESPONSE TEST RESULTS DATA SHEET 

Final Static Reactor Initial Bonnet Bonnet 
Seat Pullout Disk Side Bonnet Pressure Pressure 

Test Thrust Thrust, Pressure, Pressure, 10 sec,· 20 sec, 
# lbf lbf psi psi. psi psi 

\ 

.. 
' 

·' 
·" 

' 

-

Bonnef Bonnet 
Pressure Pressure 
30 sec, 40 sec, 

psi psi 

~ 
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Prepared/ Time 
Reviewed I 

Date 



E LOCKING SPECIAL TEST PROCEDURE • Appen 5 · 
Revision 0 6/28/95 
PRESSURE LOCK TEST RESULTS DATA SHEET Page 16of19 

Final Static Reactor Initial/ Pump Disk 
Seat Pullout Disk Side Final Side Initial/ Pullout Pullout Pullout 

Test Thrust, Thrust, High/Low Bonnet Final Motor Thrust, Torque, Prepared/ Time/ 
# lbf lbf Pressure, Pressure, Pressure,· . Power, I, lbf ft-lb Reviewed Date 

psi psi psi pf 

Comments: 

Comments: 

Comments: 
.. 

Comments: 

Comments: 
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Revision 0 :.~ ;-:··, i.< .'J:'.··:' .. · ·;: c·;::>: ·., 6128/95 
PRESSURE AND TEMPERATURE DATA SHEET ':. "; "- ·. : .. Page 19 of 19 
PRESSURE AND TEMPERATURE DATA SHEET .... _ 
TEST NUMBER: 1 . . -.-.. ::, .. -.·:ii/,,_._ 

.•. • ... ~ 0~ ... 

Time 

; .>o 

Bonnet Reator Side PUll'.IP Side Bonnet · '· ·· 
Pressure, Pressure, · Pressure, ' Temperature, 

i:>sl · psi · · psi · :'.·- · °F 

IOL.f-0 0 
.: .... . ·:·. , .; . -.~ .. 

1000 

···1'f0 

.~60 : . .: ' . . ... -: :i ~ . -
"·· ••• _: > 

!OGQ ·.-.-. 

tu]§"" 

8 -31-°< S-· 
B-/51/?6 

. .... . 

• · ..... 1,' ·· ... ···. 
'· .. ,._ 

., ., .:. .:.1: 

:·~ . :.· ... :: . ; ": . 
. : .. _.. ~ ; '; . .- . . . _, 

~ -. ··. 

·'. :~:({0:~:~ 
. ..,, .. ·~ > 

. . -· .·.;: --~ . . 

. · .. -.~ ...... ;r 
,,·· . 

. '·;.· - · .... · 

"•' .. : ,. ' -. ~ · . 
.. < ;\;; -~ '• .· 

.. - . ·: .: '-· 

....... ... !.:.-:- .. 
'•..f •• • 

-·;.(· 
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f2:13 
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1 l=lS:-

12.=34 

12 147 

11-:5".;; 

1:07 

. 2-o 

f:2s-

f: ~ ~ 

1: Cf(}" 

1:4s-

f:$"t 

1:ss-
J:o/ 

:1.: b2. 

2:o;-

2:t"' 

PRESSURE LOCKING SPECIAL TEST PROCEDURE 
Revision O 
PRESSURE AND TEMPERATURE DATA SHEET 
PRESSURE AND TEMPERATURE DATA SHEET . 
TEST NUMBER: -------

lime Bonnet Reator Side Purrip Side 

'"fl:: s r ,v,, Pressure, Pressure, Pressure, 
psi psi psi 

1c-rr /tJ., 2.. t2.S- 0 0 

ff ST IV.a 4 ~7J j.S-o J6o 

Terr /Vo. fo b7.5 ]SS" 360 

~Trµ.. .. ·7 87.J 3.s-o 370 
's fH1'1'-. I 

33.> /IFS"T No.. tg 360 ·f.tc.;o 

?C>r /J" . . '1 Jo(, s-- 3Lto ljoo 

/EJr No. 10 1 oc,s-- 3Lfo .3 'to 

)r4T'/ L 
3'fo 

Tes r /Vo f 1 ' 3?0 3 )/.;> 

5rAr1c. 
CJ 0 c> 

~)T f.J~ 12 

/2.2.u 0 0 
TE51 "'' 13 

It.; tJo 0 0 
Je>r fl~. I'-{ 

.. 

TE>r /Vo./.} /f./ov 0 0 

'Ttes:T No. fh f L/.>o 0 Jtrs-o 
'. 

fS"oo 
Te fr "''°. 17 

,.-.~ 0 /'fao 

,- - ?)&JOO 1000 

~ l'-12.S" 0 l~/l/5"0') 
iE.~r No 1ff 

7c.rr No. 1q f 02Q 0 /Ooo 

n:r r ..t'1.. 2 o 
1 of.to 0 · 101.to 

n:rr µo 2-1 
/Ooo 0 /D2.<> 

(\-\~ 8--~\.-C,~ 
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Bonnet 
Temperature, 

Of 
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CJ 
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2; 17 

2:2.? 

2 :3.s-

2 :l(?_ 

1 ·. y~ 

2 :S-5 

:Sb 

3: oo 

3: 02._ 

]:06 

3:0 '1 

~I l'I.. 

3 : 2..5" 

3:2.'} 

1 ·. 31 

3: 3.l 

3: 18 

PRESSURE LOCKING SPECIAL TEST PROCEDURE 
Revision 0 
PRESSURE AND TEMPERATURE DATA SHEET 
PRESSURE AND TEMPERATURE DATA SHEET 
TEST NUMBER:~~~~~--

-Time Bonnet Reator Side 
JCsT µ::, Pressure, Pressure, 

psi psi . 
S°T4TI<... 

0 0 TEST No 1. 2.. 
S"r-FfT7C.. 

0 0 Tr;5r No '2. 3 
s rtJn<- ·o 0 rEsr /Vo 24 

5-nnc.. tl 0 ~fr ,Uo. 2S'" ' 

1€ rr /Jb 2 /, /02o 0 

7F°.)T J..J • ?__ '.! . qqo 0 
. 

~r Ah2'i? fS/o 0 

TErT /v.o. . .2. q 19'1~ 0 
~ f?-117'- 0 0 TE>r iJo Jo 

'St74ri <... 
0 0 mr. 1-J.o ~.., 

ll!!fr f\.Jo . ~ 'l... 
J 7o 9Y'o 

33. 360 3 lfD 7Err µ~ .. 

~r /Vo 34 680 JS-0 

~Sr ~ .. ~s-
~f O 3lfo 

Sfl4; I c.. 

?E"S"T /Jo. 5-b J7o '3bo 

l.t:i r .u. 37. j <(O ~ ~40 

7€rr IJo 3,g /o~e> 170 

TEST J.Jo 2.q / o ?o ]JD 

- ~ 
:.---

Pump Side 
Pressure, 

psi 

0 

0 

0 

0 

I 02 o 

"" 0 0 

/'f'JO 
(/t.;60) 

-

I S"OO (;970) 

0 

0 

3<-ts 

37° 

3<t~ 

Jt;o 

]JO 

3t,to 

3,0 

3 f.:> 
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Bonnet 
Temperature, 

Of 

.Ftw4 c.. 

Pl.er J ul'(e: 

6 

6 ' 

0 

0 

0 . 

6 

0 
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·6 

6 -
3so 

Sso 

J'to 
.. 

370 
-

4'0o. 

3So 
-

3cfo 
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PRESSURELOC~NGSPEC~LTESTPROCEDURE 
/<.vJ Revision 0 • 

11. <Jl ~ PRESSURE AND TEMPERATURE DATA SHEET 
.•• ~

0 

PRESSURE AND TEMPERATURE DATA SHEET . 
TEST NUMBER: -------

Time Bonnet Reator Side Pump Side 
7111 <i' 

TFS''T No. 
Press.ure, Pressure, Pressure, 

psi psi psi -
]: '1J 5m-ll<- 3to 5&<J 390 TE'>T IV- i./o 

$7l+TJ(.. 

41 3: 47 T€Sr .N-:J CJ 0 0 

·3 :s'l. /E)rr /\Jo 42.. :f.39o 0 0 

3 :sb 
r~s-r }Jb 43 1fCJo 0 C> 

>r4nL 
.) : S-'1 0 b 0 7lSJT Iv .. '-l<,t 

~t'IJnc. 
t.,: ol I~~ T AJ .. Y' L;"" 0 D 0 

l;: 0 6 TE~I No. Lf t: /6 o.o 0 D 

:l; IE~r No ~7 l'-OD t) 0 
>71/T/c_ 

4': 'l. y 7J:<F No 'IF () 0 C> 

€,.; At781- {)Ca.on Ii STllT/C-
!) {) 0 .,.,% ct :g I ~rr No 

5'V-FJ nL () 0 () 
·~r JJ"D. t.;q 

Sr!r<A-
0 

-n;:(T A}ll. 50 1!Jl)O CJ 
S~1U... -

/£S-r' Nn. _i:;t 

·-
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Temperature, 
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