[~ Jqalve)

TEST REPORT
Experimental Verification
of the
Presray Reactor Cavity Liner Seal

for the
Yankee Nuclear Power Station

Prepared for:

YANKEE ATOMIC ELECTRIC COMPANY

Prepared by:
Impel1 Corporation
333 Research Court

Technology Park/Atlanta
Norcross, Georgia 30092

July, 1985

Impel1 Report No. 03-0570-1101




APPROVAL COVERSHEET

Document Title: _Experimental Verification of the Presrav Reactor
Cavity Liner Seal

Contro! Number: 03-0570- 1101

Client __Yankee Atomic Electric Company  Job Ne. _0570-035-2551

Project___Yankee Atomic Plant

Revision Record N

Rev. No.| Date Prepared Reviewed

Approved
0 173085 | W/ l/& lor ( VK s L Wﬁ/ﬁa

ii



IMPELLSP

Vo AP B Kl b SN et i il s T R R S,

R w e N et

L)
TITLE: EXPERIMENTAL VERIFICATION OF THE PRESRAY REACTOR CAVITY LINER SEAL ‘

TUTIRR - TN e ey LT ST N IR 8 e R I PV wy T AR SIS A P S R (P I S ¥ e @

NUMBER: 03-0570-1101 REVISION: 0

PAGE iii OF iy

RECORD OF REVISION

Rev. No. Pages Revised, Description of Change

0 Original




TABLE OF CONTENTS

Title Page

Approval Coversheet

Revision Control
Table of Contents

1.0 Introduction

2.0 Objective

3.0 Presray PR-2598 Bladder Seal

4.0 Methods, Test Equipment,
Test Procedures &
Instrumentation

5.0 Results

6.0 Conclusions

7.0 Appendices

A.
B'
C.
D.
E.
F.

Photographs

Test Data
Instrumentation
Correspondence
Test Specification
Resumes

iii

iv

10
19



1.0 INTRODUCTION

2.0

This report documents the results of testing the Presray T-Slot Seal used in
the annulus between the shield tank cavity and the reactor vessel flange
during refueling at the Yankee Nuclear Power Station to contain the water in
the refueling cavity.

The test was conducted to satisfy a requirement of NRC I. E. Bulletin 84-03 by
demonstrating that the Presray T-Slot Seal will not undergo gross failure
during use in the refueling cavity. Gross failure is interpreted as the
pushing through of the seal between the reactor pressure vessel (RPV) and the
refueling shield tank cavity wall or incurring a leakage rate above the cavity
fi11ing pumps capacity. This bulletin was issued by the NRC as a result of an
event that occurred during a recent refueling at Connecticut Yankee. In
particular, the seal between the RPV and the refueling cavity did not retain
its integrity during refueling and the cavity water drained into the
containment.

Testing was performed at a lo~ation approximately 4 miles from Impell's SER
office. The testing area . .stablished inside a local machine shop and
utilized shop air, water .nd electricity. Testing was performed by Impell
personnel with Yankee Atomic personnel in attendance. The Impell personnel
involved with the project are identified in Appendix F of this report.
Testing was initiated on 4/22/85 and concluded 4/29/85. This report includes
the objectives of the testing, a description of the Presray Seal tested, test
methods, equipment, procedures and instrumentation. The test results are
evaluated and conclusions are presented.

TEST OBJECTIVE

The objective of this testing program was to evaluate the integrity of the
Presray T-Slot Seal in terms of:

. Failure limit/factor of safety

. Push through resistance/water pressure vs. seal displacement
Bladder pressure effects/worst case determination

Leakage rate vs. water head

Temperature effects

Creep effects

Gap width/height offset effects

NOU\?&JN"‘
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3.0 PRESRAY PR-2598 BLADDER SEAL

A Presray PR-2598 T-Slot Seal was provided by Yankee Atomic to be used for the
testing program. The seal came from plant stock and had been scheduled for

use in an upcoming outage. The seal was molded of Presray's 60 durometer EPDM
Compound E-603, A typical cross-section of the seal is shown on Figure No. 1.

3-1/2"

" 11/16"

. 3/16"

Figure No. 1 - Presray PR-2598, E603 Seal

The seal was identified by stamped markings from Presray as follows:

Mfg. Date Mfg. No. Ser. No

4-Q-82 PR-2598-1 SN-19051-1

To prepare for insertion into the test apparatus, the seal was first cut into
three foot sections. A thin rubber innertube matching the internal dimension
of the seal bladder was inserted into each seal and its air tap drawn through
a pre-drilled hole in the bottom of e seal.

The ends of the seal were then sealed using a thin rubber fabric to provide a
smooth surface to contact the plexiglass end plates of the test cell. The
thin covers expanded with the bladder during inflation and contracted with the
seal as it pushed into the gap during loading. The plexiglass end covers
prevented the rubber fabric from expanding in the longitudinal direction.
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Additionally, three small electrical conductors were bonded to the top of the
seal for the level indicator system. The final seal configuration prior to
insertion into the test cell is shown on Figure No. 2.

~—

e o
S

~—

o~
\Y\\\ » . Metal conductor bonded

\\\\\\\\\\\\\\ ~ to top of seal (ty

Air tap location

L

Thin rubber covering to
provide smooth surface

to contact the plexiglass
end plates,

Figure No. 2 - Modified Seal, Ready for Testing

4.0 METHODS, TEST EQUIPMENT, TEST PROCEDURES & INSTRUMENTATION

This section describes the method in which the testing was performed and

provides an overview of the methods, equipment, procedures, and
instrumentation used during testing.

4.1 Methods

In order to best simulate the loading conditions found during refueling,
the test cell was designed to induce 1oading on the Presray seal by using
water pressure. Water pressure would best reproduce the distributed
forces and water lubrication effects found in the seal installation. The
test apparatus was therefore designed to impose a water pressure boundary
around the top half of the seal while ma1nta1n1ng proper longitudiral end
sealing and avoiding adverse end effects. The air bladder pressure, water
pressure, and temperature was adjustable and regulated by an air, a water
pressure, and a temperature control system, respectively. Gap conditions
were adjustable and a collection trough provided measurement of any
leakage through the seal. Seal displacement and creep was monitored by
the displacement measurement system. The test apparatus and supportive
systems are detailed and illustrated in section 4.3.
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4.2 Test Matrix

A test matrix was established that encompassed the key parameters
governing the seal installation at Yankee Nuclear Power Station. The
matrix contained the seventeen individual tests listed on Table 4.1. The
water head for all tests was regulated from O to a maximum of 300 ft. in
intervals of 5-10 psi. At each pressure interval, displacement and
leakage readings were taken. The displacement readings provided the
method of comparison between the individual tests. Bladder pressure
effects, creep and gross failure were also of interest to evaluate seal
performance. The installed gap width was varied to determine seal
sensitivity and three high temperature tests simulating loss of the
shutdown cooling system were performed. Two additional tests for
lubrication effects and "seal not set" were also evaluated.

CAVITY SEAL TEST MATRIX

Bladder Head of Water Leakage Displacement Water Annulus  Afr Bladder Creep Failure
Pressure 5-10 psi incr Readings Readings Temperature Gap Size Pressure Loss Effects Test

0 psi 0-300 ft. 70 Norma)
30 psi 0-300 ft, 70 Norma) X or worst case
50 psi 0-300 ft. 70 Normal of tests 1,2,3

0 psi 0-300 ft. 70 Max. 1
30 psi 0-300 ft. 70 Max, 1 X or worst case
50 psi 0-300 ft. 70 Max, 1 of tests 4,56

0 psi 0-300 ft. 70 . offset
30 psi 0-300 ft. 70 . offset X or worst case
50 psi 0-300 ft. 70 . offset of tests 7,8,9

0 psi 0-300 ft. 70 . offset
30 psi 0-300 ft. 70 . offset X or worst case
50 psi 0-300 ft. 70 ‘ offset of tests 10,11,12

0 psi 0-300 ft. 150 Normal
30 psi 0-300 ft. 150 Normal X or worst case
50 psi 0-300 ft. 150 Norma) of tests 13,14,15

30 psi 0-300 ft. 70 Normal w/grease conn
20 pst 0-300 ft. 70 Seal not seated

Gap dimensfons are as follows:

Normal 18/16 1in.
Max, 1 = 1-1/16 in,
Max, 2 1-3/16 in,
Offset = + 1/4 in,

Table 4.1 - Test Matrix




4.3 Test Equipment

The test equipment consisted of a test cell with supportive air, leakage,
hydraulic, temperature and displacement measurement systems. A brief
description and diagram of each system, as used in the experiment is
detailed below.

.1 Test Cell

The test cell provided the pressure boundary and support structure for the
seal. The internal dimensions duplicated the RPV/Cavity Liner gap at the
Yankee Nuclear Power Station. The simulated RPV and cavity liner support
blocks were curved at a radii of 74-1/4" and 75-3/16" respectively to
simulate the actual configuration at full scale. The RPV-cavity gap was
varied from 15/16 to 1-3/16 inches. Testing was also conducted with
elevations of the RPV flange and cavity liner offset by 1/4". The 1-3/16"
gap and 1/4" offset tests were chosen as upper bound values to examine the
effects of large gaps and offsets an seal performance. These conditions
were therefore special cases and in no way represented actual conditions.
Figure No. 3 shows a detailed cross section of this interface. The test
cell structure is 3 ft. long x 9-1/2 in. wide x 1-1/2 ft. high.
Internally, the test cell was divided into two sections with the upper
half capable of being pressurized. Plexiglass end covers and porthoies
were provided to allow visual inspection of the seal behavior and

leakage. The test cell is shown in Figure No. 4.

Vesse! Flangey [

Figure No. 3 - RPV Cavity Liner Interface
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Drain Connection Gauge and air bleed tap.
(tyo.)

F111 connection

Displacement Probes (typ.)

Upper pressure cavity

Shield tank support
block

- [| Open to atmospheric
bservation porthole (typ.) pressure

4 Reactor vessel supr loc
Plexiglass cover e

Figure No. 4 - Test Cell

4,.3.2 Air System

The air system maintained constant air Lladder pressure during
testing. The system consisted of an air supply, test gauge, and ai

lines with an air connection at the seal as shown in Figure Nou, b

Presray seal

Air pressure
regulator .
Y Air connection

' Cut off valve Air gauge
Air compressor

L Air drain

Figure No. 5 - Air System
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Water Pressure System

The water pressure system provided water to the upper portiun of the
test cell and maintained a given pressure as desired. The system
consisted of a reservoir, water pump, filter systen, pressure regulator

with bypass, test gauge, fill 1lines and drainage hoses arrangea as
shown on Figure No. €.

Test cell gauge

Test Cell

Pump gauge . Air vent
Throttle valve Temperature ~

Control § !

By-pass ysiem -

Pressure

Fequ’itp s Pressure
‘\.* chamber

Water pump

To drain

Reservoir

Figure No. 6 - Water Pressure Systen

Temperature Control System

The temperature control system recirculated water from tue upper
portion of the test cell through a water heater and returned it to the
test cell. The temperature control system is capeble of maintaining a
test cell temperature of 15C°F. The systen consisted of a temperature
control unit with a thermo-couple, a six element heater, and a
recirculating pump as shown in Figure No. 7.

Thermostat d(—*"\")(""atu’? relief valve
Temperature (*'— - (typ.)

Control UMt-/} — To t".evﬂcg_aJ;}e; =X

QX | Circulating pump
|
——d

f From water pumg

Figure No. 7 - Teuwperature Control System

~y
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4.

3.5

E

Displacement lMeasurement Systen

The displacenent measurement system was designed to measure the
midpoint seal elevaticn through the pressure boundary as the seal was
loaded. The system is shown on Figure No &. (Lonsisting ot three
displacement probes, dial indicators, and an electrical level inaicator
device, the system provided elevations to + or = ,uUl inch at three
longitudinal locations on the seal.

Dial indicator gauge
Brass displacement rod

Level indicator

Support fixed to
side of test ce‘l*-/
Test Cell tog & ]

system
w
= ﬂ"l
Small conductor /
-/_\-—-— —

bonded to seal : .\ -
I—»- —_— ? Seaﬁ;
K’ b AR i
(Su:sort blocks

(floor elevation)

e

Figure No. § - Displacement Measurement Systern

Leakage Measurement Systen

The leakage measurement system consisted of a 2 ft. long trouygn placeu
beneath the seal which drained into a graduateu beaker. The leakage
rate determined with this apparatus was theu converted into a rate
representing the entire annular seal. The system is shown on Figure
No. 9.

Graduated
beaker

Figure Nc. 9 - Leakage Measurement Syster

]]u]/?ltv.




4.4 Test Procedures

The testing procedures followed the steps as outlined in section 5.0 of
Test Specification 0570-035-01, Rev. 0, contained in Appendix E of this
report. The procedures detail the equipment set up, test preparation,
measurements, and precautions used during testing.

Instrumentation

The instruments used during testing are listed on the instrumentation
identification sheet found in Appendix C. The sheet details the function,
size and range of each instrument used in the testing.

The pressure and temperature gauges were calibrated within thr accuracy of
each gauge. The displacement readout gauges were calibrated to within +
.005 inches. The graduated beaker used to measure leakage rate was
precalibrated to + 5 ml. The applicable calibration certificcites
traceable to the National Bureau of Standards (NBS) are located in
Appendix C. No ASTM standards were applicable.
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5.0 RESULTS

Under the installation tolerances for the seal configuration at Yankee, gross
failure by push through was not accomplished within the pressures obtained by
the test appartus (12X design head). The seal exhibited a substantial
resistance to push through.

Leakage was measured throughout the testing and found tc be very minor in
scope. In most instances the leakage was nonexistent.

At the higher pressures the seal was prevented from a push through failure by
the lower plate on the cavity liner side. The seal would compress into the
gap and lodge against the lower plate preventing leakage from occurring as
well as a gross push through failure.

The individual effects of the variation in test parameters are examined for
the seal and are detailed on the following pages.

5.1 Push Through Resistance

For the normal operating and installation parameters (25 ft. water head,
30 psi bladder, and normal annulus gap), the seal exhibited a displacement
into the gap by a nominal .004 in. At 6 times the design head, the
displacement increased to approximately 1/4 inches and the seal was almost
touching the lower ledge of the cavity liner flange. t 12 times the
design head, the seal still exhibited sufficient resistance to prevent
failure by push through as it was compressed into the lower ring gap at
the lower ledge of the cavity wall. Figure No. 10 below shows seal
behavior as described above.

_Normal gap, 30 PSI bladder pressure

Unloaded At design 6x Design

'f 004" down 1/4*

Figure No. 10 - Seal Behavior Under Loading
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5.2 Gap Width and Offset Heights

The installation tolerances for the Yankee gap configuration provided a
nominal gap width of 15/16" + 1/16". Tests were conducted at 15/16"
(normal gap) and a conservative 1-1/16" (Max. 1) and two of the tests are
compared in Figure No. 11. As would be expected, the wider gap produced
higher displacement for equal water pressures. The amount of the
difference however was neglible with displacement readings within 3/16" as
shown.

The 1/4" offset tests also reflected very little variation in performance
versus tests without the height difference. As shown in Figure 11, the
recorded displacement difference between test 4 (Max. 1) and test 7 (Max ]
with 1/4" offset) was insignificant, being less than 1/16".

The | 3/16" gap with 1/4" offset tests provided insight into the
sensitivity of the seal design. Although recording predictability more
displacement as shown in Figure No. 1] %Max. 2 w/offset), the seal
maintained its integrity to values well beyond normal conditions.
Although not shown, test No. 11 (Max. 2 w/offset-30 psi bladder)
maintained its integrity to values exceeding nine times the normal water
pressure before the test was terminated due to test cell pressure
limitations.

! 1 T - T
rEVE | TEST [SroPet [(Av Ty |
» W

“O. i S5, [TRMP,

; Fort-

{ 2%

SisFacmmmn™ (1n)
' »

|
i

i

JJ I 1
- # o
; '@ | o

d

Figure No. 11 - Gap Width and Offset Effects
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5.3 Bladder Pressure

As can be expected higher bladder pressure provides increased resistance
to seal displacement into the annulus gap. This effect can be seen on
Figure 12. This figure shows seal displacement as a function water
pressure, for various bladder pressures.

CELADDER PRESSVES VAR \ATION
Z GAP AnD OFFSET

et g y—

|CWrVE | TEST [RLACDER, CavrTY

2
’..
2
v
3
§.-
~
<
-
3
-
A

"/l z= 3 ) 1°
wateEZ Presiue®e (eaT)

f"‘_— SBRAL RIE FRash WAELATON

Figure No. 12 - Bladder Pressure Effects
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5.4 Leakage Rate

Seal leakage along a 2 ft. section of seal was measured for all 17 tests.
The results are shown in Table 5.1 as well as Figure No. 13. As can be
seen from Table 5.1, the seal provided excellent resistance to leakage
with the majority of the test points reflecting no leakage at all.

Excessive leakage was only observed when the seal was unpressurized and
not seated prior to filling the test cell with water. To accomodate this
conditicn, the tests conducted at 0 psi bladder pressure were initiated by
inflating the bladder to a pressure of 10 psi or less and increasing the
water pressure to approximately 5 psi. It is important to note that no
leakage occured at the design head for any test while the bladder was
inflated (Test 2, 3, 5, 6, 8, 9, 11, 12, 14-17).

TOTAL ADJUSTED SEAL LEAKAGE *
(CPMes

'ts':_ NO TR ST _Nj

L TRE } Wax 7 Normal | hormal “';e.r—f
|
|
;
i
|
l
1
1

__Gap w/offset Gap w/offset Gap at 15C°F  [bap w/Grease
— v L_j,'- —7r—t L"!‘.Z'J: - € not seeted

Y v
— —f
€ 0 0 0 0 . 0 | 0

0 0 0 0 0 ¢

0 | Y 0 0 | y | 0

0 5.2 0 | ! ¢
2.3 1.9 1.2 .58
10.3 5.2 1.3

0

':“Yl‘ Adjustea Seal leskage = Measured leakage amount x 19.6
U <3000 drops/ein,

Table ho. 5.1 - Seal Leakage
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Figure No. 13 - Leakage Rate

Creep

Several creep readings were taken at varying pressures auring testing. As
can be expected, the amount of creep displacement variec with time as well
as with the water pressure the seal was subjected to. In general, the
individual results were typical of the curves shown on Figure No. 14.
Creep at the design head was virtually nunexistaent. Creep at 2 tu o Lines
the normal water head would ciminish after 5-10 minutes with a total
displacement of .C15-,020". At higher pressures, the seal height woula
level off in 10-20 minutes after displacing .0C30-.080 in,

CREEP

Figure Nc.
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5.6 Air Bladder Pressure Loss

Several tests were conducted to evaluate the effects of sudden pressure
loss of the air bladder. Sample test results are shown on Figure ho. 15

As can be seen on the graph, sudden loss of air bladger pressure procucea
additional seal movement into the gap. The amount of the displacenent
into the gap however was minor. The effects of sudden bladder loss did
not adversly affect seal performance.

SUDDEN BLADDER PRESSURE LOSS

g

£

FRESSURE : )

§P

215 PL ACEMENT (X)) =
s

R T e e T e e ———

o) Yo o &0

CIATER PRESSURE
(ﬁs/)—“

Figure No. 15 - Bladder Pressure Loss Effects
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5.7 Temperature Effects

Three tests at varying bladder pressure with normal gap GimEnsions were
conducted at an elevated temperature of approximately 150°F. lore
displacement was observea at the elevatea temperatures (see Figure 16)
than at ambient temperatures. The elevated temperatures however, were 1ot
detrimental to the seals push through resistance. It is ihportant Lo rnote
that at the design cavity water pressure, increased temperature has a
nec¢ligble effect on push through resistance. Each of ti.e higher
temperature tests were terminated after reaching the pressure limit of the
test apparatus (approximately 12 times cesign head) without incurring

failure by push through.

TEMPERATURE AND B.Jbaférwg:,:vgrg YARATIS

NOFRML. AP

'

§

.
1
t
v
-
t
2
b

o % 25
wWATEZ PRestuRE (PsT)

ESE v ELUATON

Figure No. 16 - Temperature Effects
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5.8 Lubrication Effects

~
2
|
2
©
2
W
o
<
-4
5
f

Prior to installation, the seal is fully cleanea by plant procedure to
remove surface debris. A lubricated seal was testeu to account tor the
possibility of improper handling and installation.

As shown in Figure No. 17 a seal lubricated with silicone grease displaced
more than an unlubricated seal. As opposed to a displacement surge at
around 20 psi of cavity pressure for an inflated unlubricated seal, the
displacement surge occurred as soon as cavity pressure was applied. The
remainder of the displacement curve paralleled the unlubricated curve.

LuRRICATION VARIATION

PRE

. " - - ¢
EMAL, GAP € TLADDE =3 3

— - — -
| SADOER | CAVITY

PRESS. | ™mnr

AMEEnT

LiATER PRESSuRE (PLiT)

e SEAL. RIIE TRam WFLATOM

Figure No. 17 - Lubrication Effects
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5.9 Installation Effects
In order to observe effects of not completely installing and seating a
seal prior to inflation and cavity pressurization, one test was concucted
at normal conditions (7C°F, 3C psi bladder, normal gap) with the seal
flange between 5/8" and 3/4" above the point of being seated. Figure ho.
16 is a nermalized curve cumparing unseated seal behavior to that of
seated seal. As can be seen from this graph the cavity pressure
associated with the displacement surges corresponds to approximately 15 to
20 psi for both the seated and unseated seal. OUnce seated, the seal lhatl
was initally unseated will have appropriately tie same displacenent
characteristics as the seated seal.

NOEMAL'RED DI SPLACEMENT

SEATED AND uniEaTED

-
”
£
&
é
e
e..
i

LOATER PReSs

™TIAPLALENMENMNT (X

Installation Effects




6.0 CONCLUSION

The Presray Seal provided a resistance to gross push through exceeding the
capacity of the test apparatus (12X design head) for the installation
tolerances existing at Yankee. Gross push through of the seal was prevented
by the lower horizontal plate on the cavity liner side.

The effects of gap dimensions, bladder pressure, creep, sudden bladder
pressure loss, temperature, seal lubrication and incomplete seal installation
were studied. Though the effects of variation in the bladder pressures,
temperatures, and lubrication were visible, no detrimental effect to seal
integrity resulted. The effects of creep, sudden bladder pressure loss, and
incomplete seal installation were also shown not to have a detrimental effect
on seal integrity.

Cavity leakage rate was monitored for all tests. The seal's resistance to
leakage was exceptional. The majority of the tests exhibited no leakage.
Bladder pressure proved to be critical to maintain sealing for water heads
from 0 to approximately 12 feet cavity pool depth. At the normal cavity water
depth of 25 ft, the inflated seal (30 or 50 psi) exhibited no 1eakage for the
various gap dimensions and temperatures tested.

In general, the volume of data collected during testing provided consistent
results. Five different seals were used with few data discrepancies noted.
For the installation tolerances at Yankee, the seal exhibited exceptional
protection against push through and leakage considerations.
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PHOTOGRAPH NO. 1 - TEST NO. 4

with a 1-1/16" gap under a design

head (10 psi) without bladder pressure,




PHOTOGRAPH NO. 2 - TEST NO. 6

at the design head with a bladder

pressure of 50 psi. The gap width

is 1-1/16",




PHOTOGRAPH NO. 3 - TEST NO. 7

at the design head without bladder

pressure, The gap is 1-1/16" and has

a 1/4" offset.




PHOTOGRAPH NO. 4 - TEST NO. 9

at the design head vith an over-
pressurized bladder. The gap width

is 1-3/16" with a 1/4" offset.




APPENDIX B

No. of Pages

Test Matrix 1
Data Sheets 70

Displacement Probe Location 1



CAVITY SEAL TEST MATRIX

Test Bladder

Head of Water Leakage Displacement
Pressure 5-10 psf incr Readings Readings

Water

Annulus

Alr Bladder
Temperature Gap Size Pressure Loss Effects

Creep

Failure
Test

DE®N e W

Gap dimensions are as follows:

1
2
3
B

.

0 pst
30 psi
50 psi

0 psi
30 psi
50 psi

0 psi
30 psi
50 psi

0 psi

30 pst
50 psi
0 psi

30 psi
50 psi
30 psi

0-300 ft.
0-300 ft.
0-300 ft.

0-300 ft.
0-300 ft.
0-300 ft.

0-300 ft.
0-300 ft.
0-300 ft,

&m ".
0-300 ft.
0-300 ft.
0-300 ft.
0-300 ft.
0-300 ft,
0-300 ft.

0-300 ft.

Normal = 15/16 in,
Max. 1 = 1<1/16 1n.
Max, 2 = 1-3/16 1n.
Offset = + 1/4 in,

70
70
70

70
70
70

70
70
70

70
70
70
150
150
150
70

70

Normal
Normal
Normal

Max. 1
Max, 1
Max. 1

Max. 1 & offset
Max, 1 & offset
Max. 1 & offset

Max. 2 & offset
Max. 2 & offset
Max. 2 & offset
Normal
Normal
Normal
Normal w/grease

Seal not seated

X or worst case
of tests 1,2,3

X or worst case
of tests 4,5.6

X or worst case
of trsts 7,89

X or worst case
of tests 10,11,12

X or worst case
of tests 13,14,1¢



INITIAL DATA SHEET
Presray Seal Test

. Date 2/85

. Test No.

. Seal 1.D.

. Nominal Gap Width (in)

Offset (in)
. Bladder Pressure (psi)
. Cavity Temperature (°F)

Installation (Tub/unlub) Lo b Me thod

. Gap Width (in) Offset (in)

Left .\

l
Middle “/a N/A Left |

Right <2 58 view port

Pressure Cavity Height (H-in)
RPV CAVITY
Left

Right 750
Gauges a) Air Model No. - ¢ ge o -
Smallest subdivision . < psi

b) Water Model No. - ..z Range ¢
Smallest subdivision .= psf

c) Temp, Model No.c. . .. +4Range
Smallest Subdivision 7 __'F
Dial indicators: Left Model No.
Middle Model No.
Right Model No.

m1dd1e

front

| Right
I

|
L |

}
|
exto]

I
1 -
77 4 IMPELLSY




TEST DATA SHEET
Presray Seal Test Temperatures at test completion:
Ambient > °F

—

8.

-

5. e ‘ . | S. | 6. | e

| Water | Displacements | Bladder Cavity
| Pressure | T C M T R | Pressure Temp.
(psi) | | (in.)| (psi) (°F)

Leakage
Rate

> > b

—

A

|

! i

1 1 §

] |
| )
|

'
1
|
T
|
|
l

| e ] o ] = wall —— ] — | — ——

| < -
| —

mﬁ_ﬂ_ﬁwmﬂﬂwﬁ,__ﬁ__v
-
M T AN S N S 5N e

|
|
|
r
a
r
|
5
E
T
|
|
I

|
!
!
I
l
T
|
%
|
|
|
l
I
I

e o] e e aes ] . — — -

11

|
|
|-

|

. sequential number
. Wall clock time at beginning of pressure hold
. Water pressure inside test assembly
. Wall clock time at the time of displacement measurement
. Displacement measurements
L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
. Air pressure in bladder of seal
. Cavity water temperature
. Cavity leakage rate
. General observations
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Date «7/2 : Presray Seal Test Temperatures at test completion:
Test No. Ambient~ 1o °F
T. - | 3. | 1, i 5. | b. | 7. B I 9. |
_ | Water | | Displacements | Bladder | Cavity | l !
Data | Pressure | ™ LT T W TR | Pressure | Temp. | Leakage | Comments|
| Point | Time (1) | (psi) | Time (2) | |(in.)| | (psi) | (°F) | Rate | |
i , | | T 1 | | ) 1100 m4, TLeax ~7 |
! l ! 1 : .75 |.ebAl | | “| Wi Lk
} | o, I | Vo, Ty 0 | | | |
‘ 1 : | | j.otz) e | Zc | i | | |
| | | | I | | 1 | [zoont /.- L7 ance |
f e ! ! i | .60 )s 1 l ! I’ £ I
1 | f | | I, | | | | T |
' E ! |.c08 | | 1 - l | | -
| ! w | | | | : | Jow s |
| | | | | | | | | | l
k : 1 1 I 1 A » I | |
' ) 1 | | T, | | ] | frav at ame|
i i : | '8 l | /A | A |268| l I 2 o |
E | i | | I A I I | | |
| | | | | A | I | | | |
~Notes: . Sequential number

TEST DATA SHEET

1
2. Wall clock time at beginning of pressure hoid
3. Water pressure inside test assembly
4. Wall clock time at the time of displacement measurement
5. Displacement measurements
L = at left end of seal (see diagram on initial data sheet)

M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
Air pressure in bladder of seal

Cavity water temperature
Cavity leakage rate
General observations
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TEST DATA SHEET

Date <« /-2/p= Presray Seal Test

Temperatures at test completion:

Test No. ! Ambient ~ 1) °F

1. 1 - A M T &, T 5. T &. | = 1. % 1 X |
| | | Water | | Di sp acements | Bladder | Cavity | | |
| Data | | Pressure | TCT W IT_I Pressure | Temp. | Leakage | Comments|
| Point | Time (1) | (psi) | Time (2) | [(in.)] | (psi) | (°F) | Rate | |
| | | | T, T / f | | | '*’“k.f\n»u(J
I V71 1w | A8 | 1:18 I A | 1.280 | o | | © L et
| | | | Tz Ve 1 1

| 18 | N2z | 168 | | "a |"7A 'I““I O | 27°C I o 1| :
| | 1 | | H | | | 1 | |
| 1A | 124 | s | |/i”/A|Z| o | | o | |
| | ] | e ™ I | | < 1 | |
| €9 | 2 | 3] | |Ma (Y4 87 o | 27%¢< | © | |
| 1 ] | | 1 | | | | | |
| | | | | | | | | | | |
| | 1 I | | | | | 1 | |
| | | | | | | | | | | |
| 1 | | | | | 1 | 1 1 |
| | | | | | | | | | | |
| | I I | | | | | | | |
| | | | | | | | | | | |

Notes: . sequential number

1

2. Wall clock time at beginning of pressure hold

3. Water pressure inside test assembly

4. Wall clock time at the time of displacement measurement

5. Displacement measurements
L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)

Air pressure in bladder of seal

Cavity water temperature

Cavity leakage rate

. General observations
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INITIAL DATA SHEET
Presray Seal Test

Date 4_/2; /25

Test No. g

Seal 1.D. "

Nominal Gap Width (in) /e
Offset (in) O

Bladder Pressure (psi) _ “©

Cavity Temperature (F) 7O
Installation (lub/unlub) vwlu'e.  Method A/A
Gap Width (in) Offset (in)

Left 929 OI8 : middle :

Middle /A N/ Left | | Right
| front |

Right G476 008 view port

Pressure Cavity Height (H-in)
RPY CAVITY

Left <4.2s50" 4.7268"
Right <,750" 4.758"

sHC@es T
Gauges a) Air Model NO- e 162 Range o -&oO
Smallest sub” fisfon .< psi
b) Water Model No. ety Range o -co
Smallest subdivision .z psi

MA(ZSH'JBOZQ,O'IQ‘J'JI @ 10p:i sebdivisions
FEawale

c) Temp. Model No.:-. Range .- zco’c
Smlest Subdivision%;"c ‘i

Dial indicators: Left Model No. ~ /2
Middle Model No. 35427 < jars
Right Model No. /7] craes

SULD

q/22/a<| (M ‘{M lN\RELL## [ N_ggu -83S -0l

BY

DATE CHECKED DATE

‘\{p.,\kc.;}' -\g_.v\.f_E\Cr_‘*vic Cc,
Yaak‘;'; AlOva'f. P\‘ﬁ%
JOBNO 2513 - 525 - 255 PAGE <

OF 7¢
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Date </22/¢S

TEST DATA SHEET
Presray Seal Test

Temperatures at test completion:

Lo

L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
Air pressure in bladder of seal
Cavity water temperature
Cavity leakage rate
General observations

Test No. = Ambient ~ 70 °F
% T e | - T 4. | ~ 9, T &. (R /A N - T 9. !
| | Water | | Displacements | Bladder | Cavity | | |
Data | | Pressure | |TCT MW TR | Pressure | Temp., | Leakage | Comments|
Point | Time (1) | (psi) | Time (2) |  I{in.)| | (psi) | (°F) | Rate | |
| | | X=NI | | | | | |
o } | © | I“;,; S |lal O | | | |
T | I | | | | | |
| | 8,22 | © | | YA 1015 1hiel 20 | R ) |
r P e b. L 1 T T T |
= I 324 .5 ) |/ 1513 loig] B0 | | O | |
|  E I Tas | | I I | | |
3 | | S | 825 |/ bl 2o | | ©  |ao ceer
| | | In l 1, | | | | |
4 | 826 1 'O | 10 1% enl TeZ | . © | |
| / | | Ay | | | | | B |
S | 821 IS | l//*ugg-.ro | _Zo.0 | | o | |
| | | I Vs 1, | I I | |
& | | (s | 824 A | o-rlooxl 2o.o | | © | |
| - | | | | I | | | |
7 | 820 | Zo | % o ltee] 300 | | © | |
“Notes: T. Sequential number
2. Wall clock time at beginning of pressure hold
3. Water pressure inside test assembly
4, Wall clock time at the time of displacement measurement
5. Displacement measurements
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TEST DATA SHEET
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Date 40&&:/55; Presray Seal Test Temperatures at test completion:
Test No. Ambient ~70 °F
I & \ . | L 9 T L T 5. T A | 9. |
| | Water | | Displacements | Bladder | Cavity | |
| | Pressure | T CT W TR | Pressure | Temp. | Comments |
|rrme (1) | (psi) | Time (2) | {{in.)] | (psi) | (°F) | |
. | 1 | I I s | 1 |
| 837 | €& | Lgaclgrgl.esl 3o | | © |
I | | . | I | | A I o |
| | 22 | 8:42 lgacl.218l 7851 30O | | |
" I > U T T |
! | 843 | 2SS | §:44 |s|.«7slmil 2O | | © |
1 e S | | | ] | | | g.WiT |
| 84S | 30 | legzl ey gl 30 | | © :a%\\g
" I [ ezl 1. 1 ] | TWave mev
| 848 | 35 | 874 1 655 1702l 20 | | © W gemen|
T P e S | I I |
| | 23S | B850 [geql.g9a el 30 | 1 9 |
I I e - 1. 1 1 I T |
| | S | 8532 |.£6A]. 849 2611 30 | | O |
| 1 | I 1 - | | I |
| 8ss | 4o | lLesal.ezo 74l 32 | [ |

4

_J 3vrﬂq+_§r D:r‘ w~¢}\

ON 21vD
-> < ON 80"

o -

FId 2t TATTA

‘07 ')*)}_'?p\

\o0-Szo ~-USO
>52-C

'L 40

— 39vd

\/

Sequential number
Wall clock time at beginning of pressure hold
Water pressure inside test assembly
Wall clock time at the time of displacement measurement
Displacement measurements
L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
Air pressure in bladder of seal
Cavity water temperature
Cavity leakage rate
General observations
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TEST DATA SHEET

2. Wall clock time at beginning of pressure hold
3. Water pressure inside test assembly
4, wWall clock time at the time of displacement measurement
5. Displacement measurements
L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal [see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
6. Air pressure in bladder of seal
7. Cavity water temperature
8. Cavity leakage rate
9. General observations

Date - /zz/a5 Presray Seal Test Temperatures at test completion:
Test No. = Ambient ~ o °F
"% T &% 1 3. I T, I 5. [ ®. b 7 T % Ty |
| I | Water | | Displacements | Bladder | Cavity | | |
| Data | | Pressure | |TTT W TR | Pressure | Temp. | Leakage | Comments|
| Point | Time (1) | (psi) | Time (2) | [(in.)] | (psi) | (°F) | Rate | |
| hl | I I | | | | | | |
| & | | 996 | 851 |ssslses [ma |l 2o | |- o I
| T | l Vetz Tag Toar | l | T |
| vy | @0 | 85a4 (M (% | 3o | | & | |
| .. | | | BETRCR | | | Tseac was wir|
| 18 | Q00 | A4S | 854 |7az1 724l 2o | | © paanlil
| | | | | | | IRE | | | |
{ | | 4S | 402 [348 Faia Fizel %o I | © | :
| k | | 1 | | | | | i B
| 2o | | a5 | Aws (% 1™ % 2o | R |
| | | I | | | | I | 1 |
| 2\ | A0S | So | |.83s |“208 |"726| O | [ - |
—— P apn el R W l | T |
} 22 | | S0 | Q8 |33z .72l 3o | | © | :
e~ 1 | | | | 1 | | | |
| €3 | So | QLo [aw | % |7722] 320 | | © [ |
“Notes: 1. Sequential number
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Date -7/z, /e

TEST DATA SHEET

Presray Seal Test Tenperatures at test completion:

Test No.__ = ient ~70 °F
NG B I 3. | D | 5. 6. T T s 9. |
| | | Water | | Di Splacenent | Bladder | Cavity | | |
| Data | | Pressure | [T CT MW TR | Pressure | Temp., | Leakage | Comments|
: Point | Time (1) | (psi) | Time (2) | (in.)| | (psi) | (°F) | Rate | |
. | 1 - | 1 | | I T T8Zdvernd. ] |
| 24 | Glo | SS | Ler .70 |30 ] €949 | |0 S0 |
| | | . | I I I | | | B |
| €5 | | SS | A4 11841 786|70S] 2O | | | |
| | I | I | | | | | |
| e | A.1S | @o | lieos 11777 126l 39 | |'3“<‘“g_1 |
| | | . I | I 1 | | SEaL
| 27 | | @0 | Dl [geqlze sl 30 | | | - |
| | sSmas] L | | | | | leo o~ |
| 28 | | <2 | VA 9ag|767 |Twm] Fo.0 | | | Asuceert |
| | | | I ] I. | | | TMAcs i |
| 22 | @2l | es 130 eS| 30 | lon, 2 ESmEUACE ) |
| T T T L eg— T 1 T T |
: 30 | | €& | A28 i bqis leal 30| | | :
: | : | | i 1} | | | |crarace  |srac Ay
| 3\ | use § 78 leos Lest Los | 20 | |sreen |ET T |
“Notes: 1. Sequential number
2, Wall clock time at beginning of pressure hold
3. Water pressure inside test assembly
4, Wall clock time at the time of displacement measurement
5. Displacement measurements
L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
6. Air pressure in bladder of seal
7. Cavity water temperature
8. Cavity leakage rate
9, General observations




INITIAL DATA SHEET
Presray Seal Test
1. Date <)/ =2 /o<
2. Test No. =
3. Seal I.D. Z
4. Nominal Gap Width (in) 'z
Offset (in) o

5. Bladder Pressure (psi) so
6. Cavity Temperature (°F) O
7. Installation (lub/umlub) _cw \u'c Method _~ /4
8. Gap Width (in) Offset (in)
Left .424 18- middle
Middle "/ “a Left = | Right
|  front |
Right .9z& 008 “view port
9. Pressure Cavity Height (H-in)
RPY CAVITY
left 750" 2.788"
Right 752" 4 758"

10. Gauges a) Air Model No.:m'v Range 60
Smallest subdivision psi

b) Water Model No. . oz Range 2-co
Smallest subdivision .z psi
MARSH -J 8924, ,0-Toops! \',—F-—vd visigms

c) Tem? Model No.& iii:% Range o270
Smallest Subdivision _ 1°¢ ‘F\

11. Dial indicators: Left Mode! No. /A
Middle Model No. A94823 seaes
nght Model No. iT247 o [ _SEARS

\(_,\@\L‘.-: Adsmic EVectete Co.
\_‘x./\\-.r /‘4‘r«‘ & ?j\ ,-&'
JOBNO 2570 -£7S- 758 | PAGE |-
SLW) 4/'27 55| Yy U sel - lN\PELL#L CALC NO R
“k 3 | TC -
8y DATE [cHeckep| DATE e Ny o1 - 035 O |
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® | TEST DATA SHEET
“IE (T)ate "‘;7/2 z/a5 Presray Seal Test Temperatures at test completion:
est No. = Ambient~ o °F
A T S—— o
o .
A5 '%v T & 1. 3 1. %¥£1 5. s 1 5L 1T 8% 1Y
A | | | Water | | Displacements | Bladder | Cavity | | |
o | Data | | Pressure | [T T T M TR | Pressure | Temp. | Leakage | Comments|
SAEL Il Point | Time (1) | (psi) | Time (2) | [(in.)| | (psi) | (°F) | Rate | |
b | I | I | | | | |
= | © | .24 | — | IA'J” o |@ | © | | Ma | :
3 | | ) | | T, s I+ T | | | |
5 Loy e | I/ [toziimz] 20 | | o | |
- 3 | | 1IC7A | | | . | | |
- R R T | /A [toaz oss] SO | 23 | O | |
) I [ | Tay 1 PR | | | 47 g £ Bl
2 | K 1 w27 | .2 | | A [foan loas]  So | | o r~‘~°i:..:f;.«l
; | | T~y 1L 1 | | | |
e l4q LS s wem e ) | ‘A lloqn loae | “AS | | © | |
:r- P | | ] | “7 1y I+ 1 | | | |
= kL] 1= | -% | V21 |/ o4 loan]l SO | | S 1 |
p | § 3 . | | Iany | e i1 i | |
.‘ﬂ.‘ "Bl |_& | %2 s | |4 1%as lfoml SO | 23% | o | |
> | | . = Ty Tai/ Ta, T | | | |
FE L | S N33 j/A) e L] S2 | L_° i |
®lef P “Notes: T. Sequential number
Codzp P 2. Wall clock time at beginning of pressure hold
0 9l [g|m 3. Water pressure inside test assembly
5 Bl 4, Wall clock time at the time of displacement measurement
okl 5. Displacement measurements
o LIE L = at left end of seal (see diagram on initial data sheet)
a 3 M = at middle of seal (see diagram on initial data sheet)
s L B R = at right end of seal (see diagram on initial data sheet)
Nl; 6. Air pressure in bladder of seal
’ 7. Cavity water temperature
8. Cavity leakage rate
—< 9. General observations
n »
©
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TEST DATA SHEET

Date -494?3/é€: Presray Seal Test Temperatures at test completion:
Test No. = Ambient ~—~ °F
1. 1 & | 3. | T, T S | 5. [ 7. 1 B, 9. |
| | | Water | | Displacements | Bladder | Cavity | | |
| Data | | Pressure | | TT M TR | Pressure | Temp. | Leakage | Comments|
: Point | Time (1) | (psi) | Time (2) | [(in.)] | (psi) | (°F) | Rate | =
| | | | | I | | | 1
| 8 | 334 | 1o | 1Y% 154 Lasn| So | | | |
| T 1 - T, 1 1 I | T |
| o S | 1o | 135 \Tp | M fegs| S0 | | | |
| il 3 I | | | I | | ~Neo
| 0| | Vo | (YA | Me (e So | | bt
| | | | | | B § & 1 . [<150 dveps |CEAKACE AT |
| W\ | 45 | 1S | |74 | 520 laqz] 9S | 29 | e 55 2l
| 2 | | s | M8 (% Y% ") @as | | %] |
| | B | | l. ¥s } | " T | |
| > | 1148 | “¢° | |A% ﬁwe|fasl S6 | 24¢ /c | |
| 1 | | Vay | | | | I~ h |
14 | Y% | 152 (Atas iRl % | M | T | !
! 922 L . (O dvoys fomia | SIMEING
| IS | nisz | 2zS | |4 ok [o0r] S0 | zAc | RN
“Notes: Sequential number

1.
2. Wall clock time at beginning of pressure hold
3. Water pressure inside test assembly
4, Wall clock time at the time of displacement measurement
5. Displacement measurements
L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
Air pressure in bladder of seal
Cavity water temperature
Cavity leakage rate
General observations
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TEST DATA SHEET
Presray Seal Test

Temperatures at test completion:
Anbient ~ 7o °F

T, 1 | . 4 | 4, | () o, | e | T | B, 9. |
| | | water | | Displacements | Bladder | Cavity | | |
| Data | | Pressure | [T T T M TR | Pressure | Temp. | Leakage | Comments|
: Point | Time (1) | (psi) | Time (2) | [(in.)] | (psi) | (°F) | Rate | |
] | | | | B i | | | |
| & | Me | MSe YA |as2 Aozl Mk | | | |
| | | i N | | 1
e | 4 | /.87 |‘% Lmr{{%1| Al { ZS'¢c } : :
| . | | . | | I | il Ao deops/ | |
L | M ] S8 MY V% ) M 1R |
| | | I | | 1 i | ¥ 80 dvupi/ania | |
| 4 | hea | 2o | /200 YA ja |se | Se | ZSe | T |
% 2hed pogps/vin
‘ ZO l |262 } 4\0 ]lr /2:02 ‘| N’éﬂ } 663 }_34? } So { 25’c { i } :
I 1 | | LFALACE
= 2\ ‘ 1204 | So | 125685 =Af/“‘ |.24%2 :_g;z l' So | l| O }';‘“"L"U ‘
i 3 | 1 |
: (7 { \20S : o } J2t06 |”/A }.mo | ™A { 50 | €5% | (& : :
| T T s & D T | ey e |
i = | @3 | | " jaa jom ) Se | | SRR
“Notes: 1. Sequential number

L.
3o
4,
S.

LOONN
. e

Wall clock time at beginning of pressure hold
Water pressure inside test assembly
Wall clock time at the time of displacement measurement

Displacement measurements

L = at left end of seal (see diagram on initial data sheet)

M = at middle of seal (see diagram on initial data sheet)

R = at right end of seal (see diagram on initial data sheet)
Air pressure in bladder of seal

Cavity water temperature
Cavity leakage rate
General observations
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TEST DATA SHEET

Date </ 23/95' Presray Seal Test Temperatures at test completion:
Test No. = Ambiant ~o °F
D g~ | b | L} I . k| 6. rele, N W o e |
| | | Water | | Displacements | Bladder | Cavity | | |
| Data | | Pressure | [T CT M TR | Pressure | Temp. | Leakage | Comments|
: Point | Time (1) | (psi) | Time (2) | [(in.)| | (psi) | (°F) | Rate | |
| | | | | | | | | | |
|29 | | @3 | 22 |7A |7%S |75 | _so | | _° | |
| | | | | |
| s | 12213 | 78 | j2:14 |A% rﬁ7}@}d So } ZSz.l Q I :
I | | | I | | | | | | |
| e | }2:1S | 28 | 12ile |%4|L@Zlag| So | 2S¢ | o | |
I | F - | L | | | ¢ S5 | | | |
| 27 | /2y | 98 | 1218 |"/p | S |45 | SO | e g |
| - | I LOST CENTER
| 28 | 1218 | o8 T7)222 |@& }~”4 {32;} So } } S {ﬁ&GE :
e | ‘ | J | a1,y | | | | | |
| 22 | /Z2e | s | | A |7A j2n ] Se | | © | |
T = | S ! | | 1 | I 1 | | |
|_3° | 275 | 128 | | /A \"7h || So | | S | |
e 8 I | | I | | | B Ertvesion
R | 25 | 1zz9 (% "R 7y Se | zec | %]
“Notes: 1. Sequential number
2. Wall clock time at beginning of pressure hold
3. Water pressure inside test assembly
4, Wall clock time at the time of displacement measurement
5. Displacement measurements
L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
6. Air pressure in bladder of seal
7. Cavity water temperature
8. Cavity leakage rate
9. General observations
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TEST DATA SHEET

Date 4/z= /85 Presray Seal Test Temperatures at test completion:
Test No. = Ambient~70o °F
. L I 3. | 4, | By | 6. | e Y 9. |
| | | Water | | Displacements | Bladder | Cavity | | |
| Data | | Pressure | T CTT M TR | Pressure | Temp. | Leakage | Comments|
: Point%T‘lm (1) | (psi) | Time (2) | [(in.)] | (psi) | (°F) | Rate | |
| I | ] | | | |
| 22 | | |28 | \2:30 |NA\ |’%4 |22 | SO ! Zm C | o { =
I I I | 1 | | i X | | |
} { | | | | | | | | | |
| | AP
| p - | 12324 | 128 : }NA l|N/A {,23| { So { 26<C |r ‘%gg.gumw=
| - | § I Vi Vg | T | R | |
| 2q4 | 12:38 | \2& | | a | /) |.17S | o | 2 | © | |
| | | | ‘ Tu 'A]/ A | i | |
| 3S | | 28 122 |4 |4 eS| o | 2eec | o | |
| | i [ | | | 1 | | | |
| | | | | | | | | | | |
g | | | Tay | | | I F-100dveps funs, ] |
: & | Jj2:497 | 1o | | /A |.%00lawl so | I }
7 1 | : 478 P ! e
| 37 j /2244 | | |74 1842 |%2] _© | LR |
“Notes: 1. Sequential number
2. Wall clock time at beginning of pressure hold
3. Water pressure inside test assembly
4, Wall clock time at the time of displacement measuremcnt
5. Displacement measurements
L = at left end of seal (see diagram on initial data sneet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
6. Air pressure in bladder of seal
7. Cavity water temperature
8. Cavity leakage rate
9. General observations
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TEST DATA SHEET

Presray Seal Test Temperaturas at test completion:

Test No.__ =

Ambient ~70o °F

pf

1. T | - 4. | . T 6. | I e - |
| | | Water | | Displacements | Bladder | Cavity | | |
| Data | | Pressure | [T T T M TR | Pressure | Temp. | Leakage | Comments|
: Point } Time (1) } (psi) | Time (2) | [(in.)] | (psi) | (°F) | Rate | :
= | Any Ty, Iy | | |Lrakace |
| 38 | | “e Niz2ist | /AL 1) e | wamceail |
| | | | I | | | | | | |
} : : : : | | | | | | :
I J O Aveps funal
| 39 | 12:53 | ZS | AN —— |
I l ‘ Al $ LEAKACE Foe
| 490 | /2554 } zZ5 | IrA‘ :-77@ {Jfﬂ Ir O { I?vf,';f';‘.’f-"p: ‘
| | 1 | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | 1 I T | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
Notes: 1. Sequential number
2. Wall clock time at beginning of pressure hold
3. Water pressure inside test assembly
4, wWall clock time at the time of displacement measurement
5. Displacement measurements

LN
ol .

L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
Air pressure in bladder ot seal
Cavity water temperature
Cavity leakage rate
General observations
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INITIAL DATA SHEET
Presray Seal Test
Date 4/24/85
Test No. <]
Seal 1.0. S
1
Nominal Gap Width (in) / /e
Offset (in) &)

P T
Gauges a) Air Model No‘fc'z‘ff:-; Range & -co
Smallest subdivision .< psi

ASHCRFT

b) Water Model No. s-,c= Range o-co
Smallest subdivision .2 psi

s ¢ - =4 RS — -
ﬁ?Fr~AH'J8064,Q‘?u¢r’, & 1025 S.dod vis

. Bladder Pressure (psi) &}
Cavity Temperature (°F) o
Installation (lub/unlub) uwlule.  Method ~/4
Gap Width (in) Offset (in)
SEE TEST
Middle ~/% ~/A Left | | Right
front |
Right Z.o5) L0032 view port
Pressure Cavity Height (H-in)
RPY CAVITY
Left 471 4.7S
Right 4, X0 4. 73

onS

¢) Temp Model No..: [~ 5 Range o- 1z
Smallest Subdivision |°c “F.

Dial indicators: Left Model No. ~ /2

Middle Model No. =452 srrc:

R‘ght Model No., // 727 #aes

V.‘».\k:,c A“:-w f_F'-cg"'frT;_ oW

Nonkas Adua.c Ple. ¥
JOBNO ©c ST e ~-4075-29% | PAGE 4
sy |9k \VJ VR I MPELL## CALC NO —

BY

DATE CHECKED DATE

OS0-0735-0 |
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TEST DATA SHEET
m /z4/e'§ Presray Seal Test Temperatures at test completion:
< Ambient ~ 70 °F
i i R 3. | LB I 5. | 5. \ h 1.5 1.9 |
| | Water | | Displacements | Bladder | Cavity | | |
ta | | Pressure | | | Pressure | Temp. | Leakage | Comments|
int | Time (1) | (psi) | Time (2) |  I(in)l | (psi) | (°F) | Rate | ¥
I Jess | | | I | | | | l%’—‘;;‘;‘f |
O)| 175 | © | 1A | | | = | | VoS P5sT Pubap Peess. (4 ,03(..)
|210S | S | | Lgs Lzal  © | | /360 St Vb o
| | | | | | | o ! | eaTinG
< | I S | 206 |Nels15116 O | €< | | :
| " | | | | | | | e, 1100w~ | |
Rjp 200 \& | 181859 17631 © | 24| ags) |
1 | | (v, Ty Ty ! | el | |
il | | 203 (T (Y 17| | | | |
1 e P | | i | | [eowX
S 245 | IS ool .61 L1401 © | 2% ety |
| | | . | | | | | | | |
& | | M | 23\ )80 LT3 | | | |
| I A | . Ta, T a Ta, | ! enazdr 1§ |
g | e Zie3 %k (K| | Z25°C | | ‘
Nptes: 1. Sequential number
X 2. Wall clock time at beginning of pressure hold
'i__ 3. Water pressure inside test assembly
o 4. Wall clock time at the time of displacement measurement ‘
= 5. Displacement measurements ‘
) L = at left end of seal (see diagram on initial data sheet)
2 M = at middle of seal (see diagram on initial data sheet)
e R = at right end of seal (see diagram on initial data sheet)
. 6. Air pressure in bladder of seal
3 7. Cavity water temperature ;
I~ 8. Cavity leakage rate |
F 9. General observations |




a0
o TEST DATA SHEET
® (2: *aig )z¢/ss Presray Seal Test Temperatures at test completion:
. et No. 9 Ambient ~ 7o °F
Y
o [¥ . 17 & 1 % T &£ M S. TR SR S G . e
= > | | Water | | Displacements | Bladder | Cavity | | |
Y fata | | Pressure | T TT W TR | Pressure | Temp. | Leakage | Comments|
oL oint | Time (1) | (psi) | Time (2) | [(in.)] | (psi) | (°F) | Raufgﬂﬂ :
3 y g T s I Taa ] | 1 NEGLIG 1TTEE]
2 & 1Zi23 | 20 1226 leniéavianl © | |AeacE | 5
] . | | | | ' [2eonl, EnlP LEAYACE
‘»"é A |1 227 So | 562,745 lss | © | S| z”*)"" “:’F'"‘
mie | . I I | I | [ T .. 12eonl/pis)| PeRe S
6 |23l | A0 | Ises leszletsl  © | £9C| |““*"""ﬁ=
1 . " | | I | | 1 | L 27277
- N\ | 23S | SO | - 1421 1.513 Lsto]  © | | | |
| I | S9% | | ! | I [1eomlr Bl w
3 12| | SO | = laslsallseql @ I I | I
A I e T r M l l .l I
AL =N | S© | 24S |apl M 11 _© | | | |
S =20 | g 1 1 T o A l
iy 4] 246 | o | 24 24961455 |.217] O | 26T | | =
I | | | | T I 1 I
W ;‘ /S | | @8 24 |La2is|.9z1)1.17 <2 | | | |
—— | Notes: Y. Sequential number
> gr\ < 2. Wall clock time at beginning of pressure hold
2| 2> 3. Water pressure inside test assembly
o Of " | 4, Wall clock time at the time of displacement measurement
3 ME L 5. Displacement measurements
s 15 ok L = at left end of seal (see diagram on initial data sheet)
w BE M = at middle of seal (see diagram on initial data sheet)
0 1 5 R = at right end of seal (see diagram on initial data sheet)
L ' L 6. Air pressure in bladder of seal
VS 7. Cavity water temperature
o 8, Cavity leakage rate
9. General observations
R 3
s
b g
o A




? 0
€ Sk TEST DATA SHEET
2IF a/24,2¢ Presray Seal Test Temperatures at test completion:
- . o3 Ambient ~ 70 °F
s | T 2 1T 3 1 & 1 5. P T ]
mis~ ] | | Water | | Displacements | Bladder | Cavity | | |
- ta | | Pressure | I CT M TR | Pressure | Temp. | Leakage | Comments|
2 1& } int IrTine (1) : (psi) | Time (2) | |(in.)| | (psi) | (°F) | Rate | |
. | 1 | | I i il ] ‘ |
3 | |Ie] 250 | &8 | LHGL3sE loas] © | 2&°C | |MAESH |
N é 7 | >eg | -~ g 1 | | I I 1 | | |
2|2 : % 2t | 78 | Lg_s_fﬂl,gﬁw o | | < | :
- : | | | | | I |
d 1 18| | 786 | 2:S5 lemlzrole | © | | © |
[ | | | | | r 1 | D | i |
§ : 19 } Z:5¢ | 8% | Loorl.zaplasgl  © | 2eC | © | |
, | 1 | | | | I [dve s [Evept. % iio|
3 || 2012557 | 98 | z:s4 [aAl.le3 gl © | 1T |
™M ¢ s | I | | w Iy | | | | |
=gl AR L ezl 74 1A | O | | | |
‘L | 1 | | | | | I | > | |
| | | | | | | | | | | |
€W | T l l T T 1 | [ l |
< | I | | | I | | | | |
o5 “Wotes: 1. Sequential number
|2 [F [ 2. Wall clock time at beginning of pressure hold
s 3|5 3. Water pressure inside test assembly
v V > ﬁ- 4. Wall clock time at the time of displacement measurement
s Uk |® 5. Displacement measurements
 KF & L = at left end of seal (see diagram on initial data sheet)
no |3k M = at middle of seal (see diagram on initial data sheet)
& [CE|m R = at right end of seal (see diagram on initial data sheet)
=~ P I 6. Air pressure in bladder of seal
g 7. Cavity water temperature
- 8. Cavity leakage rate
3 9. General observations
T}
4 0




INITIAL DATA SHEET
Presray Seal Test

1. Date 4/24 /SS

2. Test No. S

3. Seal 1.D. 32

4. Nominal Gap Width (in) |/io

Offset (in) S

5. Bladder Pressure (psi) _ 3¢
6. Cavity Temperature (°F) 7O
7. Installation (Tub/unlub) Uulyls  Method A/ /4
8. Gap Width (in) Offset (in)
L. FEoM
BELo WD
Left [.6%2 . 00 : middle :
Middle “/a ~/p Left | | Right
| front |
Right l.OS| L0073 view port
9, Pressure Cavity Height (H-in)
RPY CAVITY
Left <. 77/ 4,765
Right , 70 4 7¢ 2
ASHCReFT
10. Gauges a) Air Model No. 2-.c7 Range o-&o
Smallest subdivision .< ps!
ASHCRoFT
b) Water Model No.z-.x Range 2-—<<
Smallest subdivision .2 psi
44F'(;H“'J8024,C—35\0V_‘j o 1O@ Svld vifions
c) Temg. Model No.. ' il:z, Range o-200%
Smallest Subdivision | ‘c “R
11. Dial indicators: Left Model No. ~/a
Middle Model No.5=2-> sep@s
Right Model No, / o =r :
Yaukeco Ao Ele . tvic Co,
\/4 -~ Koo [,-4 - - S o
1 ‘L JOBNO 1€ -7% IS PAGEZ)
sLw |74425 | wd qb\da CALC NO -
BY DATE |CHMECKED| DATE IN\PELL" @S-35 2) il




2o
- ) TEST DATA SHEET
@ £ Da /’/:’4;55 Presray Seal Test Temperatures at test completion:
Test Wo. = Ambient ~o °F
\
el | ¥ T 2 T 3 T & 1 S, 1T .8 L K 1« 1. "% 1
Cl5 | | Water | | Displacements | Bladder | Cavity | | |
ta | | Pressure | [T CT M TR | Pressure | Temp. | Leakage | Comments|
2le int | Time (1) | (psi) | Time (2) | [(in.)] | (psi) | (°F) | Rate | |
5 M1 1 1 - e I T T |
8 | | terear——% 0o . — t | ! }
- i v B VRO ) T T T 1 ! e |
o : -3 TI L 5=, ; Tl ﬁ' ;:426;.01( o X4 N ] | | o
3 ‘ T T | l l
i 1o | (w | LA © |o | S | | |
: N | L | | | |
= | j0:S) | /it i FETRSY LY 2o | | | |
- L | | I LR | |
__ZU : o: 10.S3 : 5. lLacl.oialeql 2O | Zlc | O | |
: | _ lny I |E728 ) | | 1 |
AL :[ 3 | | Y& | /056 | | (X | ze | | | |
' | T _ | | g . 1 | | SN | |
|| “Y 174825 1O | larz].013|el0] 3O | 21 | o | |
v T T T T~ TR, 1o, | T | T |
L ]S | | | 1058 | T | "% | | | | |
—— </ Nbtes: T, Sequential number
z Sk g Wall clock time at beginning of pressure hold
o ZIZFE | . Water pressure inside test assembly
68 5’\ f( ; Wall clock time at the time of displacement measurement
N ] i . Displacement measurements
o T .;" & L = at left end of seal (see diagram on initial data sheet)
a Sk M = at middle of seal (see diagram on initial data sheet)
& lalal, : R = at right end of seal (see diagram on initial data sheet)
Nl . Air pressure in bladder of seal
ok P 7. Cavity water temperature
S 2 g 8. Cavity leakage rate
2 9. General observations
S 3 L
g o
3 o
v I’
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TEST DATA SHEET

n
2| ath 7/zq/cx Presray Seal Test Temperatures at test completion:
' s . S Ambient~70 °F
1)
2 r? ‘ . ' z' I 3- r '0 ' 50 T 60 l 70 r ao l I '
A - I | Water | I D isplacements | Bladder | Cavity | | |
- || Dhta | | Pressure | | "M TR | Pressure | Temp. | Leakage | Comments|
- | int | Time (1) | (psi) | Time (2) | l(in )| | (psi) | (°F) | Rate | |
i3] | I - T T 1 1 I S [CEAime PpTE
é‘ 1|'_‘ & } 10:58 : 1S : +7gs=qso Lgvu 20 : 2o0%C. : o lu::oz‘oom ogreer
e A Al
ot |17 | e | 103 Y javajses) % | ! ] !
HARE T T T - 7 . 1 l l
|18 | | 1475 | |00 | #sle2n k#eS]  BO | 2o | | |
| | 1 I ) 7 lay | I | |
_ il | | lisvo (2 T (7| | | | |
3 | , | : 1 | | | | 1 | = (° 1 |Frp a0
0 I O: .1z : <O lf :.7!4: 87":.7‘7@: SO0 ; < } — ]'552':'”? lsnm’eo
: , - RN (004l
L | | /1S | 3o | Lesol.7ad 131l 30 | 2V | esl |
— | T T T T9711 T ~ T l l
s : (2 | Ve | 19 1.l 372617206 /c | | | :
| v | | | | | | | . I |
W2 120 Ao | leces | M2 leas| 301 | 21 | | |
—— <| Nptes: 1. ‘Sequential number
2o > < 2. Wall clock time at beginning of pressure hold
oAz s 3. Water pressure inside test assembly
» Ol B I 4. Wall clock time at the time of displacement measurement
I U N 5. Displacement measurements
R T L = at left end of seal (see diagram on initial data sheet)
S O M = at middle of seal (see diagram on initial data sheet)
n kL R = at right end of seal (see diagram on initial data sheet)
S O N ) 6. Air pressure in bladder of seal
- [Pk 7. Cavity water temperature
> 13 8. Cavity leakage rate
Wb 9. General observations
S 3 I©
ol |
g




Pl
m |0
o~ v TEST DATA SHEE)
® [t Da 23 /o Presray Seal Test Temperatures at test completion:
s Test No. < Ambient ~ 75 °F
gglr’k.lﬁllluls.16.17.18.1T.|
Al | | Water | | Displacements | Bladder | Cavity | | |
( | Data | | Pressure | [TTT MW TR | Pressure | Temp. | Leakage | Comments|
oL pint ! Time (1) | (psi) | Time (2) | | (in, )| I (psi) | (°F) | Rate | |
8 lg [ e T l [10omT/ — [SEAT WOUdHING
g“’* HIEN | 40 | {1222 IwSI'rzzlaml 30 |11 | As | %" FLancle.
| T ¥ .. | | | Y k! | | |
sh| | L4/ | T 1)2s o3 1229 |.exel e | | | |
= . | | | i I 3 | & | | |
> %’@l//ZCol SO | |57O|e°1:|w‘\| 3o | Tl | © | |
| I W | . | | | | Y | | | |
g 3 5 LS | 7 | 1128 |seelesd o2 e | Y | | |
| | v I ! | | | | | e [MAZSE |
-_30 L [\8 1 1I'22 | e | ls2a leas lezel 300 | 21| | Seest |
; I | ' I | | 1 | | | s [maese |
oo p| (13 o8 o 480 leoz L]l BO | 22 | O  |ovmeE |
- > ] T l 2= L4l 1 Ee 1 l |
A : | | | Ll Lsu-lss‘]l‘a‘bl 2o | c | | :
| | | l | | | | I |
Wz | | [I'26 jaelss) |.5B] | | | |
- “Wptest 1. Sequential number
21614 2. Wall clock time at beginning of pressure hold
- zls p 3. Water pressure inside test assembly
o Ol K s 4, Wall clock time at the time of displacement measurement
J Pl 5. Displacement measurements
T il b L = at left end of seal (see diagram on initial data sheet)
I N M = at middle of seal (see diagram on initial data sheet)
L L L R = at right end of seal (see diagram on initial data sheet)
- ®r | 6. Air pressure in bladder of seal
YO 7. Cavity water temperature
» [b 8. Cavity leakage rate
vE 9. General observations
e 2 B
Hl
& "




Ao
0 / TEST DATA SHEET
® E 5‘ ¥4 74/6 Presray Seal Test Temperatures at test completion:
est No. = Ambient ~ 1o °F
ofd | M T2 T3 T %7 5. e 1 7. T & T 9 |
™ R | | Water | | Displacements | Bladder | Cavity | | |
A ta | | Pressure | [T TT M TR | Pressure | Temp. | Leakage | Comments]|
el : int erine (1) | (psi) | Time (2) | [{in.)] | (psi) | (°F) | Rate | :
O & | | . | | | 1} | | !
A | L ]2=21 | Y | 3 jaesiswe sy e 1 e | | |
| Y [ g ] | | A Y j | |
odel [ 1 ]23 | | e 1Al j4el L5 is0l e | Ve | | |
1L AR T Y. 1 T T ay T T | l
= | 124 | | C | tAad jawis2isal < | e | | :
| I A | | | | I w I~ | |
= | H2s! | e 1) 4ssisio sl e 1 e | |
| T~ | R I 1 1 | ) 1 A 1 ]
—.ZU | | 2ol | Ve | 1iS2 14selse el e 1 % | =
: | | , | | | lsiy | I e |
M | |z2aiuise | 78 | 39qiBie lsiel T2 | 2T | | |
" | | . | | | | | | | |
s | |zsi1055 | 88 | 2841 AIS .422] 30 | 23 | _© | |
| U ias | ! | | D728 | | | |
W 2A ST | A8 a1 1 ze | S |
~ tes: 1. Sequential number AR e lS L IS
2 31‘4{3) 2. Wall clock time at beginning(? essure hold
2| ZI< 15 5. Water pressure inside test assembly
F - a i o 4. Wall clock time at the time of displacement measurement
g P 5. Displacement measurements
S I°PF - L = at left end of seal (see diagram on initial data sheet)
> PEE M = at middle of seal (see diagram on initial data sheet)
n I ok R = at right end of seal (see diagram on initial data sheet)
o Ik m 6. Air pressure in bladder of seal
- ak k 7. Cavity water temperature
V- 8. Cavity leakage rate
3 9. General observations
2 3 6
[ -+
R




TEST DATA SHEET
</ / q/yc; Presray Seal Test Temperatures lt test completion.
S Mbient- 70 °F
e [ . 1 &1 % T &1 5. 6 1 7. 1T & T 9
I N | | Water | i Displacements | Bladder | Cavity | |
o | Data | | Pressure | [TCT M TR | Pressu~~ | Temp., | Leakage | Comments
) int : Time (1) I (psi) +T1ne (2) | [(in.)| | {psi) | (°F) | Rate | |
4% I/ Iat, T | - | IMAx, Pu
; [ |30 /202 108 | % 1" Tal 2o | 23| O [mEe |
~ | | | | | | I | i | |
22 | T # | 11 ' ' ' |
3 | | | R T | | | |
| | | T | | I | | I |
- I | | | | | | | | | | |
3 | | 1 | I | 1 ! | | | |
= I | | | | | I | | | | |
M || | | | | | | | | | i |
— | | | | | | | | | | | |
e If | | | | | | T | | | I
& H+—F—t 11
| | | | l
1w I | | | | | | | | | i |
—r—4<| Nptes: 1. Sequential number
ISk ° 2. Wall clock time at beginning of pressure hold
J‘\ - Zl b 3. Water pressure inside test assembly
Yy 9o b | 4, Wall clock time at the time of displacement measurement
o |n>h 5. Displacement measurements
s PRE L = at left end of seal (see diagram on initial data sheet)
S JGB P M = at middle of seal (see diagram on initial data sheet)
' A {ﬂ R = at right end of seal (see diagram on initial data sheet)
Vool 6. Air pressure in bladder of seal
n 3 2‘ 7. Cavity water temperature
-k K 8. Cavity leakage rate
| [T 9. General observations
T3 I
o
& B
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11.

INITIAL DATA SHEET
Presray Seal Test

Date g /z=/ss
Test No. &

Seal I.D. \
Nominal Gap Width (in)

[fe
Offset (in) o
Bladder Pressure (psi) S50
e __
Installation (lub/unlub) c.lub

Gap Width (in) Offset (in)

Cavity Temperature (°F)

Method A/ /A

Left |.0c2 middle

Middle ~a

OO0
N

L0033

| |
Left | | Right
|  front |
view port

Right |.os)

Pressure Cavity Height (H-in)
CAVITY
4, 765

RV

4771

Left
Right

£ T <. =2

Gauges a) Air Model No a it

Range ©-co

Smallest sub

vision .S PS‘

b) Water Model NO.;—C.03T Range o-Go

Smallest subdivision psi

MARSH - 8024, 0- ?J-Ofs < uf’x eoledivisiens
PFA. wa

c) Tem? Model No.%: - Range c-1200%
lest Subdivision _ |°<

Dial indicators: Left Model No.224/-947 =45
Middle Model No.<5822 <raes
Right Model No. /1 57 <raes

Yt—w\kd‘/ -MLE‘C_L‘L('\Q. CO»

\(«/'A‘\vl'/“‘ (. Dl*—‘*i

N0 -8 -255 )

b~

SLLD

4/2s s

CaLC NO

Wk | 4[5

IMPELLEE [

2lo

BY

oS0 -cTS-0|

DATE CHECKED CATE

PAGE?2"

OF 10
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"
2l
"
Sey £
‘M A»
1 o 5* s
— b Ir
i
V" E D>
&
\‘f
0;;4—%
28 g §
o 2z ;
n 8|°F m
J 0 [
O i b
. ﬁj*
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G
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LY ©
A
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40
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Date 9/zs/as
Test Wo.

TEST DATA SHEET
Presray Seal Test

Temperatures at test completion:

> Ambient ~ 7o | °F
R | z. | . I . ! D | b, | s | I .
I I | wWater | | Displacements | Bladder | Cavity | |
| Data | | Pressure | T T T W TR | Pressure | Temp. | Leakage | Comments
| Point | Time (1) | (psi) | Time (2) | [(in.)] | (psi) | (°F) | Rate |
| | | T | | L l | i |
| € | lo:lg | o | |90 | 6.6 loo | © | 21 ¢ | — |
I l ’ 1 T ]; l+ I ' r l 'N Eap LEAES
! | l6i20 | | | Ilazs| oz 1his | S° | | © Z:’”:i‘:’:t"
| | | | | | | I |
| 2 |lo28 | S | lazz 17010 1b2a] 5 | {5,
| | ; 1 | | | | | R | | |mipe praD-
| S jeza | lo | L17zlaaqlazs] Se | Zic | 2 |
| | T | 1 1 1 | | I |
ik | o | 10:33  |my|4az @3] SO | | _© |
| S | | % | o (%% (%) Me | o gt }
| | | | | I | | Bl | |
| & § i3y | S .728 |.908 1872 SO | | e |
| | [ | | | | | | .. 1 |
|1 ] w28 | 2o | | %4 I.87) l2so| _So | Zl%¢ | © |
“Notes: T. Sequential number
2. Wall clock time at beginning of pressure hold
3. Water pressure inside test assembly
4, Wall clock time at the time of displacement measurement
5. Displacement measurements

L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)

@~

Air pressure in bladder of seal
Cavity water temperature
Cavity leakage rate
General observations




A3l

-

A8

3ivQ

Q3N03X0

M\ |s5452/F] OIS

zlvﬂl
7133 1h

N

’-SO:N 2D ##TBd\Nl

—=SLe-0LSC

ON 8Or

,’ld'fv,.,,t,/ 2)7;v~‘?‘\

.* e
o) AN

CL 40

v .30Vvd

-

TEST DATA SHEET
Presray Seal Test

Temperatures at test completion:

Test No. __ © Ambient ~~ 1o °F
I % 1 | e I 4, I By & b. | | oy DR - T 9. |
| ! | Water | | Displacements | Bladder | Cavity | | |
| Data | | Pressure | |TCT W TR | Pressure | Temp., | Leakage | Comments|
| Point | Time (1) | (psi) | Time (2) | [{in.)] | (psi) | (°F) | Rate | |
| E e L | | | | 1 1 | 700l lFnD |
| &8 § 10539 3 0 | Le71l.7 183§ S0 | 21c | /266l freavnce |
| OI | | | : | | | 1 | | L ] |
: | | | 10:46  |.ee2].1e2 |80 | | | | |
[} | 1 | | | | | licoms/zacsy|
| 10 | 10:46 | “10 | l.edz |74t |71 | So | 21°¢C | & | :
| i | I | | | I I | liraknc e
| '\ | ;g8 | so | 10!50 |.xS |02 | ME | SO | | o |':(,:.:,ufo }
e g | | | 1 1 | | ar vty ol
| 12 | loist | o | Ls72 |.e75 e | SO | Z3% | o  [sriaa |
| I | | | | I I | Y
| V2 | i % | 10:55 |.su5|.c10 |08 | e M b e =
| | | 1 g | | | I | [sw vaT ¥ |
| \4 | |16 0 | e | |.s47 .98 |.eas | =¥) | 29% | o MAESH r,nu(fa |
| I | | | A T L s
| 1S | | O | .66 |52 }bzq |.4~‘H| So { 24 C : { }
Notes: 1. Sequential number
2. Wall clock time at beginning of pressure hold
3. Water pressure inside test assembly
4, Wall clock time at the time of displacement measurement
5. Displacement measurements
L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal .see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
6. Air pressure in bladder of seal
7. Cavity water temperature
8. Cavity leakage rate
9. General observations




2| TEST DATA SHEET Temperatures at test completion:
- Presray Seal Test Ambient ~~ o °F
2|t Date 7 />s/as . g er————_— ‘ 9.
Test No. < ; T - ity | —
N 3. ! - : Displacements | maldde;:e : g:.:p’ | Leakage } Comments
1t T { - | Water : I"TT W IR : Pf;:fl)‘ | (°F) : pevs 7 e e
¢ I Dai t | Time (1) | (psi) T e Tlews'] So | z= | !
z :’?‘; |_Poin T | | 2l lsis |saz™ |ez T | N/ | O !
y | | A T | | Ad N/ | <
o [ T e 1 ML | % | ¢ T |
1 N } e T I |
ol 17 | | ! | | A I
™ B | | I | | |
ML | T | | T '
I I T | | I T | | |
| | [ ! | | T
= , I ' l |1 I | l
= l : | } Lok ) | { T
M| | | ' | e : I '
S £Js | | T | ! | | ' | |
=t b | | ——T | | |
#: P | | } } } | i '
3d -
"" + : ' T sequenltiﬂ number beginning of pressure hold
2l6/>; | ~Wotes: 2. wall clock time at egtest assembly seasursment
S R L e s T e asaant
o 3 - 4. Wall clock time at t ents itial data sheet)
9 bEID : lacement measureme e diagram on in sheet)
o oy S B e initial data sheet)
s T + M = at middle 0; ::a]seJ (see diagram on init
o bEE R = at ”gh:negnader L
C i o S S R
2 B 7. Cavity water te:gte
h 8. Cavity 19;“:2‘:“,0"5
J 9. General obs
R 2
"
c ¢




INITIAL DATA SHEET
Presray Seal Test
. Date L/T/.?b'r 85
Test No. 7
seal 1.0.___ 3¢ 4
Nominal Gap Width (in) _| /I
offset (in) _ Y4

Ry w ~N —
. -

5. Bladder Pressure (psi) _ 5D
6. Cavity Temperature (°F) /0
7. Installation (lub/unlub) _ (w3  Method _ N/A
8. Gap Width (in) Offset (in)
Left L079 216 middle
Middle /A N/a Left l : Right
Right /058 -\ I—\Tf%ttm_'
9. Pressure Cavity Height (H-in)
RPV CAVITY
Left P 164_‘/
Right _i/ﬁ_‘@_

10. Gauges a) Air Model No. - ';3—1 Range o-c&
Smallest subdivision .s psi

b) Water Model No. :--}}f Range ~-.o
Smallest subdivision .2 psi

MRARSH =802 /“\ ZAO i F" Sovd visions
rp\-//‘g_

C) T Model m.s 002160+ 404 Range o-i2so’%
Smaliest Subdivisfon  |°c

11. Dial indicators: Left Model No. ~/4
Middle Model No ‘F\Q:’Z SEARS
Right Model No. | =17 racs

\‘ - m\i "' A .'i:‘; v 5
p— - - 16 5 b . P
Yaakee Adorn: Pl
‘ JOBNO ~, & ~ PEICE | PAGE |
a' -25-85 b CALC NO
Roc | 42525] wa | y[re/es |MPELL.|# o A -
REV BY DATE |CHECMED] DATE R RATION OSSN -c285-0|
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Date ‘/éi/ al 5
Test No. L 4

TEST DATA SHEET

Presray Seal Test Temperatures at test completion:

Ambient~— o °F
B P | - 5 | e | 4. | L I [ ] Ve [ 8. e |
| | | Water | | Displacements | Bladder | Cavity | | |
| Data | | Pressure | " T T M TR | Pressure | Temp. | Leakage | Comments|
'l Point : Time (1) ; (psi) | Time (2) | [(in.)] | (psi) | (°F) | Rate | |
| | | | | | | | |
| O f e ) lol olOol o | 22| | |
| o T | o U Pl | | [ Zn 20
: / % 5.50 : o | ross|.038 laol ~570 | | | o
| | 1 | | | | | s rmew
|2 | 600 | |-lwt| L L0 ) s | | M
l | l T S W iR l T 7=
: K }’758 : @ : }mb:o@}3u4 @) } % | | — :
| |
I_4 1| g4 | 5 1 .70/ 1 459 LES1 /o | 27 | | |
| | | | | | e | 1} | | |
: 5 : 47 5 :rfvutxu*mzynq o : 27 | Nowe | =
T

_ 6 1 8BA 1 1o | 6l 891 Rl D 1 2% 1" |
| RS nagm R T T |
| 7 1 80 1 15 | Lol %@ O | 26 | | |
Notes:. 1. Sequential rumber

2. Wall clock time at beginning of pressure hold

3. Water pressure inside test assembly

4. Wall clock time at the time of displacement measurement

5. Displacement measurements

o@ N

L = at left end of seal (see diagram on initial data sheet)
M = 2% middle of seal (see diagram »n initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
Air pressure in bladder of seal
Cavity water temperature
Cavity leakage rate
General observations




3p
® é? TEST DATA SHEET
Date ‘L/Z 5/5'5 Presray Seal Test Temperatures at test completion:
- Test No. " Ambient ~70 °F
Bk B TR M R By TR ol G e - T e TR e
A | | | Water | | Displacements | Bladder | Cavity | | |
3 | Data | | Pressure | | | Pressure | Temp. | Leakage | Comments]|
2l7 : Point ; Time (1) : (psi) | Time (2) I I(in )l I (psi) | (°F) | Rate | |
z . I T T |
21— : o5 { : /A : 814 wzcl 7?2Ié84.l o 1 2 | : |
e _ — T | | | l
3@} | 9 : 215 ‘| 20 | |@:|M| o0 | 2 | | |
83 _ I I [ | I s |
| /0 | _§17 1| 30 | I I 2 | Dol | e |
ot | l T - l I T |
= ; /" : } 2 |1 &l\x | aﬁol 7os| SG‘n 0 | 26 | | |
| " T T | |
ﬁ i : /2 : 520 } Lo : l/sll 43 Ijslifl @) | 2 | | :
- > . I | |
= bl 13 1 &2 1 & 1 g2y |,%1| 5@?1 3] 6 | 26 | | |
b 1 | g< | PR | | iy
A 1 AE
Wi el 1 e ) | T 1 1 ] | I |
sl 1_/3 | | | AR ' | | | |
$151+]s “Wotes: 1. Sequential number
o Olzk [ 2. Wall clock time at beginning of pressure hold
n 8|°F. [ 3. Water pressure inside test assembly
a op T 4, Wall clock time at the time of displacement measurement
e ok 5. Displacement measurements
> L F i L = at left end of seal (see diagram on initial data sheet)
a luk [ M = at middle of seal (see diagram on initial data sheet)
o PP R = at right end of seal (see diagram on initial data sheet)
- kWl In 6. Air pressure in bladder of seal
ol R 7. Cavity water temperature
e 8. Cavity leakage rate
9. General observations
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3, Seal 1.D. 3
4

INITIAL DATA SHEET
Presray Seal Test

. Date G /2sfs
. Test No. 8

. Nominal Gap Width (in) ) Ao
0ffset (in) '/3

5. Bladder Pressure (psi) =2
6. Cavity Temperature (°F) 70O
7. Installation (lub/unlub) uwiyu®  Method _ Al/a
8. Gap Width (in) Offset (in)
Left /079 . 246 middle
widdle V4 a Left. | | Right
| front |
Right JOSB  _2S5S ~View port
9. Pressure Cavity Height (H-in)
RPY CAVITY
Left AL H624
Right _5&7_3_
10. Gauges a) Air Mode1 No. 25" Range c-<o
Smallest subdivision .< psi
CRePT

11.

b) Water Model No Range o -co
SmaHest subdivision si
AZSH - ~-Jgezq, o- 3@(, L!Gtza Svhdivisions
¢) Tem? Model No. rfs”i{l‘toqRange a-12e0%
Smallest Subdivis 1%

Dial indicators: Left Model No. N@
Middle Model No.“1922 cengs
R1ght Model No. Il 247 sears

\‘(o,,\\f«:c; 144ov~«“ e Elecdvic G

Y.;;;k&; [“‘ {““’“‘- ‘;\‘2,@%

JOBNO ceng .05 - 255 |

sl la/zsfs | W ujrs/es |N\PELL4¢ C‘LCNO,«S—,A o25-0

2o

8y DATE CHECKED DATE

PAGE °+

oF
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Date <7 /2 5‘/{;5

TEST DATA SHEET

Presray Seal Test Temperatures at test completion:

Test No.__ = Ambient~3» °F
oy 00 TE | 3. | 7, | 2. | b. | 7. | B. 9. |
| | | Water | | Displacements | Bladder | Cavity | | |
| Data | | Pressure | T T M TR | Pressure | Temp. | Leakage | Comments|
, Point%Tine (1) | (psi) | Time (2) | [(in.)] | (psi) | (°F) | Rate | |
. | | | | | | " | | |
: O}"-OZ} O | 110 1D 1 © | 22°%| | |
. | | 1 S I | | |
: \ j|4.C§Z i O 0 lo2e).00 o] 2O | 22°% | | |
: | 1 | | | | | | [27= |
I_2 1908 | § |90a | ezls| 2O | | O |FArace|
| | ) | | _ P | | | | | |
2 190 | 10 |43 |9a3leoz local 20 | 22% | O | |
| | | | T | ] 1§ L | |
| a4 | e jana g4 1Yy Bo | 2a%c) © | |
| - | | | | | I | I | |
| S 14:2e; 1S | 1741 |.221 |.esz | | | S | |
: e { ]PFA‘TTTD TlPEES.s_ l EN-v}' “To : 444 AnlD Dr.lraPPso T% Zo : :
| T | T | T 1] | | °
L1 1924 | Zo | lezslecoleR| 3O | ZAT| | |
“Notes: T. Sequential number
2. Wall clock time at beginning of pressure hold
3. Water pressure inside test assembly
4, Wall clock time at the time of displacement measurement
5. Displacement measurements

L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)

Cavity water temperature
Cavity leakage rate
General observations

Lo~y
. .

Air pressure in bladder of seal
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TEST DATA SHEET

Date 4/”5/ g5 Presray Seal Test

Temperatures at test completion:

Test No.__ = Ambient ~ 70 °F
T, | 2. | . 4 | L | o, 1 b. | e [ 8. 9. |
| | | Water | | Displacements | Bladder | Cavity | | |
| Data | | Pressure | | | Pressure | Temp. | Leakage | Comments]|
; Point : Time (1) } (psi) | Time (2) | [(in.)] | (psi) | (°F) | Rate | |
— g | | L § 1 I | | | |
| 8 1425 | o | Lealeszlazl 20 | 24C | © | |
| . | | S h I | | | |
| QA 19.2% | 40 | .56l 618 lesal 3O | | © | |
I 4. 3 | | I I I [ IOAdvees | Toucvine|
{ (O 14.27 i S0 | Lam 428 |.ssol | | Tm_u.‘s Lidasndb g
: | I 1 ] L | | | | | | TR—— |
| -1 | | .20 lasslamy L stol | | o | |
— | e 1 | l T I
: "o | l‘%3\|4$|w @, | | | |
| | | I I i | |
| = | | 41132 IASOI 4"5!,/'-1 l I l |
| | | i | I I | |
L 14 | “A.G |41u9|m@4n+ R SO | 28% | © | |
| e | Rl I 1 | | |
LIS | | | ;27 4420 1. | | | | |
“Notes: 1. Sequential number
2. Wall clock time at beginning of pressure hold
3. Water pressure inside test assembly
4, Wall clock time at the time of displacement measurement
5. Displacement measurements

L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
Air pressure in bladder of seal
Cavity water temperature
Cavity leakage rate
General observations

@~




P
<jC
N TEST DATA SHEET
& Date </zs/fac Presray Seal Test Temperatures at test completion:
g Test No. = Ambient~—o °F
Y T T T 5. L TR DS i e RACE N s
W | | | Water | | Displacements | Bladder | Cavity | | |
o1z | Data | | Pressure | " TT W TR | Pressure | Temp. | Leakage | Comments|
gt:. 'l Point Ir Time (1) | (psi) | Time (2) | I(in.) | | _(psi) | (°F) | Rate | |
- | 1 p | Ty | | | . | |
— : 2 { } S0.2 }41,—55\ 14424 " 1s8l 2O | 25Ty O | |
. _ T . T gy I |
4 | . ! 42| @©o (4:i44 | miizezido] 3O | 2ST | foose |
) | | | I | I | A | | Fure |
- | | I | | I | | | DD NaT
= | 1A }4"-‘921 = b i) g | | Lea |
| | | | I | | I 1.42585 o
L :m}ssn |r 10 ; }.7:01.7130 | 2 | | rzer |
- 15 | | | | |
= 4 T |0 | %33 13158 1L6BI O | 27 | powe | |
Al [<|¢ | I ’ T [ | | T I T I |
oy P> 122 1 &34 1 3p | |5, 315471 30 | 27 | | |
H | T | ST S QT S T lm/.g{l I
>l 123 | | 3o | &3 1L.&lL&IILSRI O | 27 | 1S3l |
2IS |+ “Notes: 1. Sequential number
21zl Im 2, Wall clock time at beginning of pressure hold
o 0|°L — 3. Water pressure inside test assembly
6 fal 4. Wall clock time at the time of displacement measurement
o POl 5. Displacement measurements
s hF R L = at left end of seal {see diagram on initial data sheet)
s Bp M = at middle of seal (see diagram on initial data sheet)
@ UL R = at right end of seal (see diagram on initial data sheet)
o nul I 6. Air pressure in bladder of seal
. 7. Cavity water temperature
g 8. Cavity leakage rate
—L 9. General observations
-
g 3
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INITIAL DATA SHEET
Presray Seal Test

. Date A[/zgéi

Test No. 9
Seal 1.0. &/

. Nominal Gap Width (in) __LZ;;_

0ffset (in) 22{

ED

5. Bladder Pressure (psi) 50
6. Cavity Temperature (°F) 70
7. Installation (Tub/unlub) _yniyg  Method __/_V_Zé_
8. Gap Width (in) Offset (in)
Left _ /077 296 | middle I
Middle A/A W /A Left : A : Right
ront
Right _[usB 258 view port
9. Pressure Cavity Height (H-in)
RPY CAVITY
Left zézj
Right i 488
» ASHCRFT
10. Gauges a) Air Model No. 2-.c7 Range o -co
Smallest subdivision .s psi
b) Water Model No. .. .: Range c-co
Smallest subdivision .2 psi
MaRIH "’30:4'0'3’”!" 3,‘;,(;, Solad v ifisas
c) Temp. Model No.Z 0. Range --2os'c
Smallest Subdivision 1 °¢
11. Dial indicators: Left Model No. ~ /a
Middle Model NO."ﬂST’§ SEARS
Right Model No./ 247 seawrs
VC"A\(CQ— A+’~"~"LF\“L*I\QC°‘
\“/.AAk(G'_’ ',’!"’L’—'W‘w’. P\OA*
JOBNO 0895 «2c75-256 | PAGE™4
| zses | vb 5] IN\PELL.‘f# CALEWD oF 10

BY

DATE CHECKED DATE

o8No~075-0\
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TEST DATA SHEET

Date <-25-8S5 Presray Seal Test Temperatures lt test completion:
Test No. Ambient ~ -, °F
. ) 2. | B » | L | 5. T 5. | =1 % T |
| | | Water | | Displacements | Bladder | Cavity | | |
| Data | | Pressure | "L T W TR | Pressure | Temp. | Leakage | Comments|
| Point | Time (1) | (psi) | Time (2) | I{in.)] | (psi) | (°F) | Rate | |
| T T T 1 1 T T | |
| O V1 To7 § D -} ool 0 10| b | | | |
= T T T T 1 1 T T T |
| /I |\ Zwo | O | | 965 I o7l s0 | | | |
| oy I i ﬁﬂr"‘ T T T |
: 2 } 713 } 5 |r 7:15 l§2 ow le 50 : A : Ry } {
: K ; } s } 1O 1IJ:/éa l[ﬁSl o#?l 973I 5D |T 24 { DY : :
: 4 : : : 718 }8731 o*l'vl 9*0! B0 124 1 Y | |
| I T |
: 3 } ikl lT [S % | enl ql e«al 50 |r 2 | ey | }
I T
: (& : 7.2/ |r 20 |r lZ/BI oyglﬁsu 50 : 24 |r .54 : :
| 7 | | | 729 |"*/L/| ()‘RI 823| 50 | 249 | ooy | |
tes:

Sequential number

m.ym-‘

L = at left end

Wall clock time at beginning of pressure hold

Water pressure inside test assembly

Wall clock time at the time of displacement measurement
. Displacement measurements

of seal (see diagram on initial data sheet)

M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)

e - )
)

Air pressure in bladder of seal
Cavity water temperature
Cavity leakage rate

General observations




8!
o B’ TEST DATA SHEET
i Date «-2¢-85 Presray Seal Test Temperatures lt test completion:
- Test No.__ ¢ Ambient ~— o °F
%8 [ e e — 5. T Ty
- | | | Water | | Di sphce.ents | Bladder | Cavity | | I
5 | Data | | Pressure | I T T M TR | Pressure | Temp. | Leakage | Comments|
gfi_ II Point IrTi-e (1) } (psi) | Time (2) | I (in. )I I (psi) | (°F) | Rate | |
H _ | T ] TNo ko TSmec. Zea |
— : g } 7:28 lr 30 Tl }Aao{oz{.mau S50 | 24  Iw Hwoui | g Enas |
~3 , | | T |
3% |2 | 727 | 4o | 1.0211.8031 L4l S | oy |100edine] P ok |
) i | | | I | il
: : /0 } | 4% | 732 lenl. 737| wn S 124 | | |
| I | | | | | |
§ II [1 } | 90 } 72:34  1.6/9] 78(»I é‘f‘ll S0 | 2% 1] | |
L — e I l/m,.y 1" Swou_ 1o
R I B lsa2] ,Jzapa P29 1 T/ = |
; 5 | |
- F bk |3 | | _s0 | 737 1.sBal 2008l su | 24 | | |
o~ | ) | | I ! I | 1 | I Mo
#: bRl LN L 73 ) o | Lo | 6971 5821 50 | 2¥ | | e |
" T | Hagsa I | I | [ | | L™
o L s | S - 19851 .SBISI31 SV | 24 | | |
2el L “Notes: Y. Saquential number
ozP | 2. Wall clock time at beginning of pressure hold
e ook I7 3. Water pressure inside test assembly
d Pkl 4. Wall clock time at the time of displacement measurement
' -4 5. Displacement measurements
o o L = at left end of seal (see diagram on initial data sheet)
n PP M = at middle of seal (see diagram on initial data sheet)
s kit b R = at right end of seal (see diagram on initial data sheet)
- Bl F 6. Air pressure in bladder of seal
= 7. Cavity water temperature
8. Cavity leakage rate
— 9. General observations
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Date </ 25-85 Presray Seal Test Temperatures at test completion:
Test No. O Ambient ~—o °F i
"% 1. | 3. L | 5. . W F Wy AT e
| | | Water | | Disphcenent | Bladder | Cav | |
| Data | | Pressure | " T T W TR | Pressure | Temp. | Leakage | Comments
| Point | Time (1) | (psi) | Time (2) | I(in.)l l {psi) | (°F) | Rate |
| L I | I | 1 |
} o } 7:49 |r B } :397:(,:5 |.‘62,I 6 | 25 | oy |
' ] | | I | | srop

|12 1 249 | @8 | 748 .20 .5MIMal su | 25 | | T
| | | 1, o | | I 1 | | |
| | | | | | | | | | |
| 1 | | | | | I | | |
| | | | | | | | | | |
| I § ] | | | | | | | |
| | | | | | i | | | |
| | | | 1 | I | I |
| | | | | | | | | | |
| I | | I I | | | | |
| | | | | | | | | | |
| | | | | | I | | | |
| | | | | | | | | | |
“Notes: T. Sequential number

2. Wall clock time at beginning of pressure hold

3. Water pressure inside test assembly

4, Wall clock time at the time of displacement measurement

5. Displacement measurements

TEST DATA SHEET

eeNo

L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
Air pressure in bladder of seal
Cavity water temperature
Cavity leakage rate
General observations




INITIAL DATA SHEET
Presray Seal Test

1. Date e~ >
2, Test No. 1O
3. Seal 1.0. &
=z
4, Nominal Gap Width (in) | /o
Offset (in) /4

5. Bladder Pressure (psi) __ &

6. Cavity Temperature (°F) 7O

7. Installation (Tub/unlub)/NL VD Method _ A//A
8. Gap Width (in) Offset (in)

Left ,247 middle
Middle ~/a N /A Left : = Right
| front |
Right .25\ “view port
9. Pressure Cavity Height (H-in)
RPY CAVITY
Left 4/ 7262
Right 4, é28 “1.8799
10. Gauges a) Air Model No. .5~ Range o-cc

Smallest sudeT?{'n < _psi
b) Water Model No.> o>  Range o-cco
Smallest subdivﬁTJo'n_ psi

MARSH=J 8024, 5 -200 3”? subd! yisions
F‘(A.

c) Te Model No,.. .. Rangef -1200%
Smaliest Subdm‘i“aﬁ“" ELFAng—

11, Dial indicators: Left Model No. ~ . »
Middle Model No. SA22T cears
R’ght Model No. ' =5 SEaRS

‘ ;«,\](‘;(; /4% o A LF- eL #( e Lo,

\fv{\ks.. Af waic P\ 9\«\*’

JOBNO 06590 -0 1 & =

L

~—d
N

s [/zek] Vg | el

:

BY DATE CHECKED DATE

lMPELL#; CaLC NO: s A

PAGE

OF 70




Add

2

A8

uvo

22/l | S

-
>
L

A3¥0IND
Al

3ivo

T T13dWI

|O~-Seo~0 SO

ON 07vD

1S92-5S5 9=~ CLSO0N 8O

}ﬁwTC) B w‘”r \i ‘7"57\" 1’)\
‘ﬁj LR " N | J‘wwkv 'j D‘b;\\ﬂ \0!\

L 40

i A0vd

TEST DATA SHEET

Date </zofes Presray Seal Test Temperatures at test completion:
Test No. & Ambient — 1 °F
[ RN B A - & 1 L T &. e T e mime
| | | Water | |_Disnlacements | Bladder | Cavity | | |
| Data | | Pressure | | | Pressure | Temp. | Leakage | Comments|
I' Point } Time (1) | (psi) | Time (2) | [(in.)| | _(psi) | (°F) | Rate | |
1 T O BRI N 3 I T T~
: S 1lEe) o | L8D0|590 |8l © | | | /““"4"
B i ] I I | ] | peerPEOTT | | |
: |1 S0 1 5 | Lsesl Mz lesl) © | S | |
I | e | | 1 1 | | 1 |
| r4 | 5 | 10 | HS2 |.522].685 |, won O | 2a° | o | |
| I | 1 | | [ | [ T | |
| S § ISy IS i l45a] 4756\l l | © | |
| | | lL€az | | I | cowi |
|41 182 2o | 1423 |27 Lsio | | 29C | Ae) I
! s | I _ | . | | | T | Theons/ 1 |
: | | 2o | 1) 5@ arsi580|.46s] | | Ao :
| 1 | | I I | I | |Cowmt |
|__© | |20 | IS4 jau Lsrelqall | A !
| T | I | | ¥ X | oo | |
7 | 2o | 12:02 1410 |53 L4sel | L Aot |
“Notes: T. Sequential number
2. Wall clock time at beginning of pressure hold
3. Water pressure inside test assembly
4, Wall clock time at the time of displacement measurement
5. Displacement measurements
L = at left end of seal {see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
6. Air pressure in bladder of seal
7. Cavity water temperature
8. Cavity leakage rate
9. General observations
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TEST DATA SHEET

Date «/z¢/c< Presray Seal Test Temperatures at test completion:
Test 18 Mient~‘7Q v
I~ T. 2. . &, | 5. T 6. F h T = - |
| | Water | |_Displacements | Bladder | Cavity | | |
| Data | Pressure | " TT MW TR | Pressure | Temp. | Leakage | Comments|
; Point |r Time (1) | (psi) | Time (2) | [{in.)| | (psi) | (°F) | Rate | |
- T e B F  ep—— | Toomt > 1 l
L2 ; =0 :‘2'°> 4ol l4h]l © | | ol |
| I | | T100 s | |
'I 4 Ir 1Z:08 'l &S } L3049 142! S| | /sui&l :
i T 1 | g ey
i \O } |_2S [12:\ | Aiaszia]l o | 2Se | a !
wo. T TR N . T | [2ITs 2o
R LS /A 1272138l © | | O |ery 3 cack
| l T T B R R [ BZT5 1 |
: } Ir | | | | | | | #~5 x @) :
iy T 1 =y T~ . Twes [Torev o
Ca|£‘i | 4l ) o | lszolneo lragl O | 2S% | ASjeer =
| | | Ty, | | PR | P l\ooM
| | | 10 (203 |71 % | | SAc /Szﬁ) |
| I | | VNy UV pgy Tagy | | \ l:o |
| | | IS 212 | 4:| /2.| < | | é% |
“Notes: V. Sequential number

N awN

. Displacement measurements

. Wall clock time at beginning of pressure hold
. Water pressure inside test assembly
. Wall clock time at the time of displacement measurement

L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)

Cavity water temperature
Cavity leakage rate
General observations

LN
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Air pressure in bladder of seal
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INITIAL DATA SHEET
Presray Seal Test

Date f“gézlgs

Test No. |

Seal I1.D, S

Nominal Gap Width (in) | %g"
offset (in) _ /A"

Bladder Pressure (psi) 20

Cavity Temperature (°F) 70
Installation (lub/unlub) unLue Method N /n
Gap Width (in) Offset (in)
Left . 247 middle
Middle *a A/p Left : = Right

| front |
Right .25 view port

Pressure Cavity Height (H-in)
RPV CAVITY

Left 4.l <, 862

Right <1.&28 .81

Gauges a) Air Mode) Nofjg.ff” Range < -co
Smallest subdivision .= psl
b) Water Model No. faz.‘a? Range c -cs
Smallest subdivision .2 psi

MA\RLH-—J.&JZ&!,c -?ca(a'é o P Sibad vitions

c) Temp. Model No..Z' 25, Range o.,zer‘c
Sasliest SAIviTTE" [ e

Dial indicators: Left Model No. _+/a
Middle Model No.91822 ceaas
Right Model No. // 397 .., . ¢

\(ay“&;’& Adsvo o Elacte'c (o

\(.1 t-"l"; / "L”‘r/‘ xL_P\A.c +

JOBNO 567y -y 6-25S

el el LRl IMPELLYE [ e

BY DATE CHECKED DATE
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TEST DATA SHEET
Presray Seal Test

lo‘/&‘
Test

Temperatures at test completion:
Ambient- 1o °F

Oy,
g

| T, | 2. | e | . I W | 0. | w1y W A |
| | | wWater | |_Displacements | Bladder | Cavity | | |
| Data | | Pressure | | | Pressure | Temp. | Leakage | Comments|
| Point | Time (1) | (psi) | Time (2) | [(in.)] | (psi) | (°F) | Rate | |
| - | . 1) I | | 1 | | | Me 1 |
: | 70.32 | © | lG00l © 1O | © | | WATER | |
| | 1 I N T | | | he | |
: | | - 12 3| oezl ] 36 | 2°C | weree | |
1 | | I | | | | |
: 2 | |0z | |  jazel .0es tozsl 20 | | © | |
| 3 | i ] | P I | | 1 |
> | to:38 | 10 | onn o | coc 2o | 23 | © | |
| | I | T 1 | |
L < | " | l0qo (et bl e | | | |
| I . | i | I I | R | R | |
| S  leal | s | lsorldes I1s4]l 20 | 23¢c | o | |
| | | | 4 ; | 1 1} | | |
| & | lv.q2 | 20 Ldszl.826le6q| 3 | 2A°C | © | l
| | ‘ ¥ = § i I | 1 I | o, |l100wig . |
|7 | l0:43 | =© zs2l.ecalseal 30 | 23 | ° ’4‘”{ |
“Wotes: T. Sequential number
2. Wall clock time at beginning of pressure hold
3. Water pressure inside test assembly
4, Wal? clock time at the time of displacement measurement
5. Displacement measurements

L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of scal (see diagram on initial data sheet)

Air pressure in bladder of seal
Cavity water temperature
Cavity leakage rate

General observations




0
§ TEST DATA SHEET
» Date 26/55 Presray Seal Test Temperatures at test completion:
gg Test No. 1 Ambient o °F
X e e I 5. B UL RO RS W IR T SR
g [¥ I I | wWater | | Displacements | Bladder | Cavity | | |
a2k | Data | | Pressure | | | Pressure | Temp. | Leakage | Comments|
- |l Point |rTine (1) } (psi) | Time (2) | I{in. )] | (psi) | (°F) | Rate | |
o I | | | | | | |
33 - | 2214 | 108 | |ceolsss) e | | | I
=1 l i l A B | ey T |
L9 119499 | 40 | 223 L2 L) e | AT} © ] |
- FTT g T T T T T T |
E s jo:s| | S0 | I/A|411|'Slo| | | O | |
| | U T | | | PARTIAC
Ll | /0S| so | | a1 7a |/A|3° >0 | ! | P THED |
. | - I ] | I T | T’*w\- lLeir peest)
= | 12§ heo | Qo | At YAl o | | 50 (e L U4
| ] | | i | 1 1} |
‘e | | | | I - | i | |
— -~ | I 1 | I I | | I I | |
a b | ' ——— % | # |
P b | 1 I |
1; A - | | | | | | | | | | | |
5 N “Wotes: 1. Sequent i1 number
1 2. Wall clock time at beginning of pressure hold
S 3. Water pressure inside test assembly
o 2AER P 4, Wall clock time at the time of displacement measurement
n 85 5 M 5. Displacement measurements
s 9P F L = at left end of seal (see diagram orn initial data siheet)
a IStor M = at middle of seal (see diagram on initial data sheet)
= BF g R = at right end of seal (see diagram on initial data sheet)
Y Bk 6. Air pressure in bladder of seal
o H-- 7. Cavity water temperature
r | 8. Cavity leakage rate
A 9. General observations
2 =
o
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INITIAL DATA SHEET
Presray Seal Test

Date __ <7 [eco/ss

Test No. 12
Seal 1.D. <]

Nominal Gap Width (in) /e
Offset (in) é’

Bladder Pressure (psi) S O
Cavity Temperature (°F) 7O
Installation (lub/unlub) Un LUE _ Method _ /A
Gap Width (in) Offset (in)
Left /e  .z47 middle
Middle *~/a A/A Left = = Right
| front |
Right / e L,25] “view port
Pressure Cavity Height (H-in)
RPY CAVITY
teft Dol 4863
Right <. 28 “4.279
art

Gauges a) Air Mode) m.d—u Range - ..
Smallest subdivision .< psi

b) Water Model No. ;)—.,iT Range 0. &w
Smallest subdistTiF' psi
MAGIH -.,‘5-.11 o- .\LJP. . 'of” Subd i viiiens
¢) Ten? Model No.‘,'.”,‘“"“.,.,nange 01200 %
lest Subdivis on _ ‘¢

Dial indicators: Left Model No. NA
Middle Model No, 1922 cpaas
Right Model No. || =<7 srmis

Yauwkea Adinnic Electvic Co,

\(.;A‘L(; /\1 A "‘,,‘i‘

JOINOcs § =oTS=2%5 |

2D

sius l4/zes ﬂ QI“!i IN\PELL## - ~°» &\ ~235-01

By

DATE CHECKED| DATE

"GE'I;}

oF T




1
2in
ot e TEST DATA SHEET
» Date <i/z./s< Presray Seal Test Temperatures at test completion:
= E Test No. Ambient 212>
Y I 1. | - | 3. 1 ¥, I o | 5. | s R ® P T
o [¥ | | | Water | | Displacements | Bladder | Cavity | | |
2 B | Data | | Pressure | " TT W TR | Pressure | Temp. | Leakage | Comments'
;~. : Point IrTine (1) } (psi) : Time (2) : :(M.)I | (psi) | (°F) | Rate | |
T g T I T T I
S&. | & 1122561 © | |8 lG00 lasel © | | e | |
3 WICG Fovew T T O s | T Ty Trers |
| 1/12:9A1 o | Leegl.ozqlaa) So | | {we |3vmee |
9 | " | | | I 1 | | | |eesTAarT |
g |21 /20 | o | Lgsolaoolaml © | | e | |
2 I I I | I | I | |
| S | /04 o | lss2 Leza lams| So | | Ver | |
- - SR S AR N T T | |
;- | Q@ I S 3 lsooloz LSl S | = |
| 4 I | Tn, | I 1 | o o |
A 41 ! S 1 /091 o | /alael ltoll SO | 2SC] © | |
: 5 | = | AeNs | | | | I 1 - |
= L | e | 3o IS | |.s9sl.946 1. %A | ! p © 3 !
A gl i i S B g I I P | o ldvries | |
1= - | I T 11312 | Zo 1313 |sasirazieall SO | 29¢ 7777 | |
-l “Notes: 1. Sequential number
) - 4 2. Wall clock time at beginning of pressure hold
251° |3 3. Water pressure inside test assembly
21z [¢ 4, Wall clock time at the time of displacement measurement
y 8°F |m 5. Displacement measurements
g lel|2)F L = at left end of seal (see diagram on initial data sheet)
Bk G M = at middle of seal (see diagram on initial data sheet)
a 'h s R = at right end of seal (see diagram on initial data sheet)
’é‘ tIr . Air pressure in bladder of seal

- <

OPNO

Cavity water temperature
Cavity leakage rate
General observations




a0
o TEST DATA SHEET
@ Date —7/ :c»/s’-“ Presray Seal Test Temperatures at test completion:
= E Test Wo.__ | = Ambient o *R
y N N T N N . W 5. ¥ LR g T e R
g n | | | Water | | Displacements | Bladder | Cavity | | |
2 B | Data | | Pressure | " TT W TR | Pressure | Temp. | Leakage | Comments|
A : Point lr‘li-e (1) { (psi) | Time (2) | (in.)] | (psi) ! (°F) | Rate | |
3} | TR v/ 1 I N | | |
2 b 8 | | Ye 1122 (e (| so | & | | |
z | o e P pe— T U oA ! |
= LA 1 120 2s | ISlolaselsal So | 2S°C |Rean ™ |
4] | | | C 1 Il2o 1l clle | %) So | A |
| - e I P T R — ~ 13dveps |
| | IT'QO | 30 | lsos l0e Lsszl  So | 2S¢ | |
— \ ) T T T T I I
=2 I__Ve| 1:21 | <0 | l<zsl grs k528 | SO | LA |
| 1 - A | | | | | an 1 | |
R /\,\5 : 13 | 122 | so } I.S‘:l;,a,q:.«u} S0 ; } = : :
- | o~ | Bt o Se
— |4 | | 125 | @ | LI5Z a0 135l =9 | 2SC | O |maesy |
A I I I 1:24 *Tawy
SiE| Usilaies | 11T | 11 —(=om
= “Wotes: 1. Sequential number
¥ 2. Wall clock time at becinning of pressure hold
25k 3. Water pressure inside test assembly
21z h P 4. Wall clock time at the time of displacement measurement
S B 5. Displacement measurements
9 Bkl L = at left end of seal (see diagram on initial data sheet)
° B M = at middle of seal (see diagram on initial data sheet)
ob b R = at right end of seal (see diagram on initia' data sheet)
a I*PE 6. Air pressure in bladder of seal
[ st 7. Cavity water temperature
e 8. Cavity leakage rate
| 9. General observations
L 2
S

o
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INITIAL DATA SHEET
Presray Seal Test

Date < /zz /es
Test No. /12
Seal 1.D. 2

Nominal Gap Width (in) /5/.
Offset (in) (=)

Bladder Pressure (psi) o
Cavity Temperature (°F) /<o
Installation (lub/unlub) urlils Method ~/4
Gap Width (in) Offset (in)
Left . 929 N-11-] middle
Middle A/n Wz Left : : Right
| front |
Right .7 2¢ . Co8 “view port
Pressure Cavity Height (H-in)
RPY CAVITY
Left <. 750" 4. 7%8"
Right <. 7So"' “. 758"

Gauges a) Air Model No.". ‘57 Range o-co
Smallest subdivision .S psl
AShC s PerFT

b) Water Model No... . Range o -co
Smallest subdivfi'fb% 2 psi
MAES H—'Q‘qu 3 .rC*oﬁf l'vﬂ‘ Subedivigians

c) T"? Model No.[2 7' Range o-1260%

Smallest Subdivis on _ /°c

Dial indicators: Left Model No, ~/a
Middle Model No, 29227 senis
Right Model No. ;77 srnes

(gw‘»gg/]-0 T ‘;;_‘ﬁic Ce

é»&i” /\‘ Yaenn: wj&

JOBN" 02:.585-28S

Sl

A W TSl IMPELLEE (7% . ...,

10

8y

DATE CHECKED| DATE

PAGE" |
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2o
» TEST DATA SHEET

B Date 22 /o< Presray Seal Test Temperatures lt test completion:
®|C Test No.  ~ Ambient -7 °F

-

Q 7% .1 % M. K 1T 5. ree T T 8T 9
g [~ | | | Water | | _Displacements | Bladder | Cavity | | |
2k | Data | | Pressure | I"TT W TR | Pressure | Temp. | Leakage | Comments|

A Il Point | Time (1) | (psi) | Time (2) | [{in. )I | _(psi) | (°F) | Rate | |
S I | | 127, 1 | | W 176 mocrs |
51;{ o | | S | /410 lo | o |eat | oun ™ |
z g ¥, Eb | | | | | | | Zao l<ea |
o Ll it % |7 190 lsse] O | erc | Yeaeyterre |
o | T | TR T 1 R I |
) : € | 304 | 16 | /A | gszlesal  © | @AC | | |

| - T I Ty 1 T T — 1 ] l
| 2 | 306 | s /A | s2alezal  © | @8% | | |
e I I ay Vo Tauy | | L |
3 |4 | | 'S p Bea (AT ) s | e% | |
| | | 1 Iny, | | l | | | |
~ |_S | 36 | 20 |/ |soaled] o | eTC| o | l

: | T T T T, | . I . T l

t"_"' (’j | e | = | =0 | % l.744 |. 54| | &7c | - | |
s l . T T A T I 1 I |
##: - e L W A | A | c86) ca0) Lt > |
=15 “Notes: T. Sequential number
- > 2. Wall clock time at beginning of pressure hold
> §l> 1 3. Water pressure inside test assembly
o oER IS 4. Wall clock time at the time of displacement measurement

NI K 5. Displacement measurements
2 EFila L = at left end of seal (see diagram on initial data sheet)

S ¥ TP M = at middle of seal (see diagram on initial data sheet)

« Pk ls R = at right end of seal (see diagram on initial data sheet)

“ BP s 6. Air pressure in bladder of seal
s 1 H e 7. Cavity water temperature

- C 8. Cavity leakage rate
o : 9. General observations
|

S 2

s,
c 2




0
g | TEST DATA SHEET
- Date < /2z/25 Presray Seal Test Temperatures at test completion:
2E Test No.__ /= Ambient~ o °F
x il 0 W Y Y — S ¥ W T ™
gln | | | Water | |_Displacements | Bladder | Cavity | | |
SR | Data | | Pressure | T T W TR | Pressure | Temp. | Leakage | Comments|
A : Point | Time (1) | (psi) | Time (2) | {{in.)] | (psi) | (°F) | Rate | |
o 1) | I L. | | 1 v |
.(’gri : 8 | 3:2 | so | | “/A |.ses |ssa | o | &&°C | o |r :
~ | | | 14, | - | | ] | |
= I_Q | z3 | e | |7A35ims] © jere | o | |
| ] | | VAL I 1 I ” |
3 |16 | | _eo 120 "1 l.usl o | e1¢ | o ‘ :
| | I I | ] | s | | fskaTew 1o
| W e | 68 | |"/a | VA lL.Lz2a] © | | o Wm(xz =
- | T . 1 T 1T ImAagE G BN
3 | '€ | Z:26 | I8 | | | ‘A Jl2g]l © | bec | o | |
. T - T T g ForE e e T T T |
B~ | 13 | 326 | 88 | |4 1% liezl o | | e | {
: : | | | A | I I | I I & 1 |
F F | K1 32 | <8 | |”A 'fod Liea | o | ©6c | o | |
"Y1 B T P 0 P R I B
‘ “Wotes: T. Sequential number
> 2. Wall clock time at beginning of pressure hold
41 3. Water pressure inside test assembly
o s{ 4. Wall clock time at the time of displacement measurement
o 8 5 b 5. Displacement measurements
2 ki | = at left end of seal (see diagram on initial data sheet)
° KBl M = at middle of seal (see diagram on initial data sheet)
o I§ R = at right end of seal (see diagram on initial data sheet)
o L 6. Air pressure in bladder of seal
v K 7. Cavity water temperature
- . 8. Cavity leakage rate
% 9. General cbservations
2
o
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Date 4/: 3/.%5

TEST DATA SHEET
Presray Seal Test

Temperatures at test completion:

QDSI'~JGD

L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
Air pressure in bladder of seal
Cavity water temperature
Cavity leakage rate
General observations

Test No._ /= Ambient ~ o °F
s - - I 3. | I I 5. § W AT Y |
| | | Water | | Displacements | Bladder | Cavity | | |
| Data | | Pressure | I"TT W TR | Pressure | Temp. | Leakage | Comments|
'S Point : Time (1) : (psi) | Time (2) | [{in.)| | (psi) | (°F) | Rate | |
_ 1 ! | | | | I

|_'& | 3223 | w8 (Va1 Lersi o | | e |r }
| N s I I I | a | | | |
|17 | 323 | 29 (YA |7 jesy)] © | e4¢c | © T :
| | | 1§ | | | I | I | |
| | | | | | | | | | | |
| 1 | I I | | I | | ] |
| | | | | | | | | | | |
| | | | | | I | | | | |
| | | | | | | | | | | |
| 1 1 | | | i | I | I |
| | | | | | | | | | | |
| | | I I | I | | | | |
| | | | | | | | | | | |
| | | | I | 1 1 | I | |
| | | | | | | | | | | |
“Notes: 1. Sequential number

2. Wall clock time at beginning of pressure hold

3. Water pressure inside test assembly

4. Wail clock time at the time of displacement measurement

5. Displacement measurements




INITIAL DATA SHEET
Presray Seal Test
1. Date _</z2 /o<
2. Test No. 14
3. Seal 1.D. =
4. Nominal Gap Width (in) /S 'z
Offset (in) /o)
5. Bladder Pressure (psi) _ 2o
6. Cavity Temperature (°F) /<o
7. Installation (lub/unlub) .~/ul  Method _ "'/a
8. Gap Width (in) Offset (in)
Left .4929 .018 ' middle :
Middle “/a N Left | | Right
| front |
Right <2 008 view port
9. Pressure Cavity Height (H-in)
RPY CAVITY
Left 1752 " 4 8"
Right 4. 750" 4.75§ !
10. Gauges a) Air Model No. A 147 Range o ~éo
Smallest subdivision psi
b) Water Model No. = .- - Range 0= 60
Smallest subdivldon
MAFSH ~J B 24 C)‘.“-‘u:, P aET —d v Stemn
) T Model No... .. . Range o- 1200%
S;Rlest Subdivis 1on ’ 'K
11, Dial indicators: Left Model No. ~ 4
Middle Model No. <x»a;; ceses
Right Model No (/":{2 SEARS
\ \e /4 E *yrie &
Yo nkaa A4 Pl
d AN JOBNO ~=7 5 . PAGE® <
o jslig J«/f2 f/]" w ql ) CALC NO -
nev | ey OATE  |CHECKED ':3:- 'MRELL1' 080~ 0t5~9) Al

B i
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TEST DATA SHEET

Date «/z= /55 Presray Scil Test Temperatures at test completion:
Test No._ 4 Ambient ~—~ °F
I8 1 T | 3. | B -] 5. I 5. I 7. T B8, T 9. |
| | | Water | | Displacements | Bladder | Cavity | | |
| Data | | Pressure | " T T W TR | Pressure | Temp. | Leakage | Comments|
I| Point Ir Time (1) | (psi) | Time (2) | I(in. )] | (psi) | (°F) | Rate | |
1 I T, T I I T e I |
iz | & |74 © jo | o | <At | | |
e I T T4, 1 T I I I |
| | 220 | o |74 %29 15 ] 20 | = |
I ! T TR e T e | | |
| 2 |2 | S | 14 1% Isl %o | ¢a%c | o | l
T T I T~ I P T 1 T l
| L - |77 [aaalzaal 26 | c2c | 6 | |
- I I Sacr 1. 0T I PR T rey |
| 94 | 2SS | 2o | I'/A 1 813lasal 26 | @0 | T |
S N P T Y 72 72 M AT il
| T S I T, T Tars 1 I T . |
| & | | % 122 ey e 1 Moy e |
| I T T T 1. T 1 I —— [Aic ravt |
| 1 | 226 | 2o | |A4q |.828 812 2o | ©Z¢c | o | smeere |
“Notes: 1. Sequential number

Wall clock time at beginning of pressure hold

Water pressure inside test assembly

Wall clock time at the time of displacemen: measurement

. Displacemrnt measurements
L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)

Air pressure in bladder of seal

Cavity water temperature

Cavity leakage rate

General observations
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. TEST DATA SHEET
:/ée; Presray Seal Test Temperatures at test completion:
" 4 hbient~'7o °F
1 ﬂ. ' 3‘ ' ‘. r s. ' 6. ' I !0 ' g.
| | Water | | Displacements | Bladder | | |
| | Pressure | | | Pressure | | ge | Comments
| Time (1) | (psi) | Time (2) | |(in.)] | (psi) | | e |
I ! | P | T ! | | I | |
| €20 | 40 | | /A 1718517761 30 | §
| | | 1 Y u, | | | |
| | <o | €:22 | | e 1.774] 3o | | © |
I _. [ | | | T | | | |
| 2.23 | So | | |.7So |.725) = | | o |
T _. I | | | [ | | { Fswrvert vo
| 2724 | @o | | | 1707 lees] 20 | | frmen
I 1 | . | I ¥ | I | |
| | M § Z:2 g |e~a|u~a«,| Me | | |
I | 1 |
‘ EAREEE A { :
| T I | | | | I I |
| €736 | &8 | | | .4l | - | | |
| T I | I | ] b | |
| 232 | 78 | | V js4sj4a32) 3o | | |
: 1. Sequential number
2. Wall clock time at beginning of pressure hold
3. Water pressure inside test assembly
4, ¥all clock time at the time of displacement measurement
5. Displacement measurements

L = at left end of seal (see diagram on initial data sheet)
M = at middlie of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)

Air pressure in bladder of seal
Cavity water temperature
Cavity leakage rate

General observations
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Date <7/=:z /qs Presray Seal Test Temperatures at test completion:
Test No. 14 Ambient ~ 7o °F
i 1. 1T & | <% 4, | 5. e SN ERE PR IR G - |
| | | wWater | | Displacements | Bladder | Cavity | | |
| Data | | Pressure | | | Pressure | Temp. | Leakage | Comments|
|| Point ITTi-e (1) | (psi) | Time (2) | [(in.)] | (psi) | (°F) | Rate | |
) i | | Tauy 1 | | 1 | [Lest Madle |
|_\6 | z:34 | 88 | /A |~35 l.zzal 30 | @2c | |Pria. |
| | 1 | T '
| 7 | | ~Nle | 25836 | | /A IM/ Nle } GZ'c { O } :
| | | | | | l T | | [
|_'8 | Z31 | a8 | {1 |[AS| N | @1 | © :
| | . | | I | | I | | T |
|4 | 2738 | le&8 | | | | 147 N | @x | o | |
A | ) | | | 1 | | | I | |
| Zo | &% U8B | | lier] Me | S&C | © | |
| | | ] | | | 1} | * | 1% Eieision |
| &) | e | | \20 | | | loel | 20 | S&'c | o |"E'4 |
| | 1 I T7T]T T i I T |
| 22 | | Mc 1 239 ) | ) | leasl N | M | | |
= | " zEe (VYN oM N I |
“Notes: 1. Seguential number
2. Wall clock time at beginning of pressure hold
3. Water pressure inside test assembly
4, wWall clock time at the time of displacement measurement
5. Displacement measurements
L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
6. Air pressure in bladder of seal
7. Cavity water temperature
8. Cavity leakage rate
9. General observations

TEST DATA SHEET
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olc TEST DATA SHEET
L33 Date <4 /zz/es Presray Seal Test Temperatures at test completion:
- Test Wo. =) Ambient ~ 7o °F
——
4] 5% | & T T 5. r—s 1 7. T & TV
i | | | Water | | _Displacements | Bladder | Cavity | |
= | Data | | Pressure | | | Pressure | Temp. | Leakage | Comments
':"';Z 'I Point |TT1ne (1) : (psi) T!Ti.e (2) | Tl(in.)l | (psi) | (°F) | Rate |
= | Ta, | | " Nssvee
8 M I A B 14 1T 1% |_© | sst | e
1<l ! | T T T s e T l |
% | | | | | | | | | | |
63 L { { L i { |
' | T T T B, R l T I
= | | | | | I | I | | l
=< | l l I R e G I T I
8 4 ——
= f - ! | | | Lt 4 1 | | |
An P T l l G g e [ l I
< |f l | I | | | | | i I |
“€r
P> | | | | I | | I | | |
a3 | | | b e 8 | | |
olshIs “Notes: 1. Sequential number
ol2ir L 2. Wall clock time at beginning of pressure hold
&l°s f_ﬂ 3. Water pressure inside test assembly
& of [ 4. Wall clock time at the time of displacement measurement
s BT e 5. Displacement measurements
s L = at left end of seal (see diagram on initial data sheet)
2 B5FE M = at middle of seal (see diagram on initial data sheet)
. jap L R = at right end of seal (see diagram on initial data sheet)
= D 6. Air pressure in bladder of seal
al F 7. Cavity water temperature
8. Cavity leakage rate
9. General observations
A -
o




INITIAL DATA SHEET
Presray Seal Test

. Date /22 /8

. Test No. /S

. Seal 1.D. =

. Nomina) Gap Width (in) “*/&
Offset (in)
. Bladder Pressure (psi)

. Cavity Temperature (°F) /S

. Installation (lub/umludb) o.lub
. Gap Width (in) Offset (in)
Left 274 O
Middle “/A N
Right 925 _sgo8
Pressure Cavity Height (H-in)
RPY CAVITY
Left 4 75¢
Right .75

Gauges a) Air Model No. - Range o-co
Smallest subdivision .< psi

b) Water Model No.z..;  Range - c.
Smallest subdivision .o psi

c) Tem?. Model No.. .,  =.Range .- z.cc
le

Smallest Subdivisfon ;< “R

Dial indicators: Left Model No. ~/
Middle Model No. 4" 222 seaes

R

Right Model No. __._.T: SEARS
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Date &z/zz/gg

TEST DATA SHEET
Presray Seal Test

Temperatures at test completion:

Test No. /< AnbientAf“o °F
g ) @ . | 3. | g, | . ™ | b. | o ¥ R 9. |
| | | Water | | D isplacements | Bladder | Cavity | | |
| Data | | Pressure | | I M TR | Pressure | Temp. | Leakage | Comments|
: Point : Time (1) ; (psi) | Time (2) | |(in. )l | (psi) | (°F) | Rate | |
- 1 Ing 1 | | T | |
] /A|°|0| s | &8, | | |
g l T l N R T I T |
: A TR | | | 1-o38 |50 ] S0 | | © | |
| | ] | P oz o 1 | . |
TP TR B | | |/ |@o] Seo | «8< | © } !
| | | | | 1. I | | ~fr | |
|3 | 3 | e | | IToesjaa] S6 | esc | | |
| T T - B PTEE PR T | I |
| 4 | | e 23a ) | 1M (%) s | | |
L I I | | 1. | I . | |
| S | 3i4e | s ' | |t)o‘7 | azs | So | (ALY | o | |
| P —— | HE 1 ST l |
| & | 34y } 20 | | Voo lawl S | &3¢ | o | |
| | | i i I L 9 L IRAN Y | |
| 7 | 2:4\ | 30 | | Vv |.2na | ees | Se6 | &8¢ | O | |
~Notes: 1. Sequential number

Wall clock time at beginning of pressure hold
Water pressure inside test assembly
Wall clock time at the time of displacement measurement
Displacement measurements
L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
Air pressure in bladder of seal
Cavity water temperature
Cavity leakage rate
General observations
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. b 2 TEST DATA SHEET
L Date <, 23/2§ Presray Seal Test Temperatures at test completion:
Test No._ /< Ambient ~-o °F
Y e rETTTT™ 5. R, R SR R Es e e
w : e ; |I pNater : : Displacements : Bladder | Cavity | | |
= a ressure Pressure | Temp. | Leakage | Comments|
)d || Point : Time (1) : (psi) |rnae (2) 1 _Itin)] | (psi) | (°F) | Rate | l
- . , Ty, | I [ | |
S | & %92 | 40 | |'VA Isss [81S| _So | e8c | © : }
= | I _. - | 1 I . I .
1+ | A ENEE S ) | | sl so | e | o | |
I | | [ I K
- |_10 | 3¢ | o | | | owmima] S | e | o { |
0 B O N N 8 % N PP P
= | ] iz i e | ovs | | | (=™ ises| ° | epe | o {/“""*”"’“I
= Bl T 1 o s T e P l | l |
— pIF 1= | e | SeaB | | |enjse| So | L e - |
T 1 I T I o 0 0 P ™ A
vl M T ™ r EVE P LT I I o et |
+E1 1 jf 54§ 8% | | Vies A S | | [reon |
25k I Notes: 1. Sequential number
olzF il 2. Wall clock time at beginning of pressure hold
c & O’O p 3. Water pressure inside test assembly
J e = - 4, Wall clock time at the time of displacement measurement
T = 5. Displacement measurements
! i
Ao L8 9 & L = at left end of seal (see diagram on initial data sheet)
o 131K M = at middle of seal (see diagram on initial data sheet)
25T R = at right end of seal (see diagram on initial data sheet)
0 6. Air pressure in bladder of seal
= 7. Cavity water temperature
8. Cavity leakage rate
—L 9. General observations
% Ll
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Date «/zz/c<
Test No.__/ =

TEST DATA SHEET
Presray Seal Test

Temperatures at test completion:
Ambient-~o °F

I
I
l
I
I
I
I
|
I
|
I
I
I
l
I
|
|
I
I
|

e ¥ o fr & 1 = I 5. [ &. & ¥y 3B 9. |
| | Water | |_Displacements | Bladder | Cavity | | |
Data | | Pressure | " TT MW TR | Pressure | Temp., | Leakage | Comments |
Point IrTime (1) | (psi) | Time (2) | i{in.)| | _(psi) | (°F) | Rate | |
B I | | | | | | |
e | | 8 | 3:52 YA |.s7s I’% | So | <8¢ | | I
. P . | I | | e I | g AN
1 ' 2 oS3 ' 18 l | l l.'",qa\O lN/A ' >0 l /\J//C I AFTE R ?lnmuu=
r ' r l A x1 43
3| | % 1356 | | "% %] o | I e |
| | | 11 g | 1 = EXTR vOr
19 | 3:89 | 13O | | \I, |”/;\ |N/A | o } STt : o ::;j‘—‘qg;“:i‘h"
I I | 1 oy | T L oot
| | | | | | | | | loamces |
| | | | | | | | | 1 |
| | | | | | | | | | |
| | | | | | | | | | |
| | | | I I | | | I |
| | | | | I | | | | |
| | | | | | | | | | |
Notes: 1. Sequential number
2. Wall clock time at beginning of pressure hold
3. Water pressure inside test assembiy
4. Wall clock time at the time of displacement measurement
5. Displacement measurements

6
7
8
9

L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
. Air pressure in bladder of seal
. Cavity water temperature
. Cavity lTeakage rate
. General observations




10.

1.

INITIAL DATA SHEET
Presray Seal Test

Date <) /749 /o<

Test No. | &
Seal I.D. 2
Nominal Gap Width (in) 'S/

Offset (in) =)
Bladder Pressure (psi) =o

Cavity Temperature (°F) “o

Installation (lub/urlub) [, L Method ovecic
i (L A e i

Gap Width (in) Offset (in)

Left . 4S54 LO0ZS l__niddu |

Middle “/a N/a Left | | Right
|  front |

Right A7& 128, view port

Pressure Cavity Height (H-in)

RPY CAVITY
Left “.772 4.797
Right “.759 4 3437

Gauges a) Air Model No.A:ﬁp}c:T Range ©-<o
Smallest subdivision .< psi
b) Water Model No. .- .- Range o-co
Smallest subdivision .z psi
MARSH - B024,0 "TJO',.T ,lnur': swdiv.iieas
c) Temp. Model No....:“:“.,Range o- ...
Smlest Subdivisfon I e

Dial indicators: Left Model No. ~/»
Middle Model No, 22227 crnus
R‘ght MOdG’ m- r/f‘iz‘racs

VJ-,«'\:.;A";»«- Cle ty Qe
\/':;A\&'.; Advnic Clo
. JOBNO 05y -7 PAGE , <
i la/=Lel vt [ihe  IMPELLEE e ey

By

ORI RA TN

,._ﬂ'

DATE |CHECKED| DATE
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rf 4 TEST DATA SHEET
L Date -4(261 S Presray Seal Test Temperatures at test completion:
- Test . =) GECASED ““NITH Dol odn NG 9 Mb"ent..—yg °F
i q} Cormr2oum D (MG TEAAP. SCERVCE < viCenie SEeASE
s‘l }' I 10 I 2. ' 3¢ ' ‘o ' T. ]— 6. l - ' . I 90 |
A | | | Water | | Displacements | Bladder | Cavity | | |
=¥ | Data | | Pressure | | | Pressure | Temp. | Leakage | Comments|
5:{; : Point IrTine (1) } (psi) | Time (2) | I(in.)] | (psi) | (°F) | Rate | |
= . P / | | | x| I | | | |
8 | O}’-tﬁl M | Wa looolaam | O | M | ¥y | |
o o | | | |3 e A Y | |
g5 LY 1Sy M |__lLoaalaizl 20 | " | M | |
S~ | | 3 BEETIRS | | | 1§ e F e | |
: Z—;Zfow s | lhaolegl 22 1 29C) © | |
| | T | | PRLLETY TR | |
§ : K< |r 2941 10 | | __l7sqlsernl Zo | £A4 | © | |
| | | ly, | | I & | !
[ - - ~ - o
= | : [ | | 2:05 | Y% |sosi 2o | ZEE | |
' ¥, B ) ! 1 | v, la, T _ | | | |
= b E 1= | 12502 | 1 ie)] 3o | 29 | |
' 'S | ) | | | | | 1 | I Ivews ¥ en s
## (': . I C’ l Z"‘Z' I ’g I ' I ) ll 7@?] l l O /‘(‘ou'n_)‘h;r T
[ | - | 2.4 0 | | T’ | | | [Peeis v |
o | £314 | Zo | | |./\3|/:\| | | levorm |
YEY Notes: 1. Sequential number X -~ QUFSTnARCE
olZF [ 2, Wall clock time at beginning of pressure hold
F3 0° of 3. Water pressure inside test assembly
U e 4. Wall clock time at the time of displacement measurement
2 Bl 5. Displacement measurements
s 1ol L = at left end of seal (see diagram on initial data sheet)
A el O M = at middle of seal (see diagram on initial data sheet)
& Il F R = at right end of seal (see diagram on initial data sheet)
N Y3 6. Air pressure in bladder of seal
7. Cavity water temperature
8. Cavity leakage rate
9. General observations
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Date 4 /z9/eS
Test No. | &

TEST DATA SHEET
Presray Seal Test
Ambient ~ ¢ °F

Temperatures at test completion:

I % . FT % | : A | q, | L ! 6. | 7. T 8 1 9. I
| | | Water | | Dispiacements | Bladder | Cavity | | |
| Data | | Pressure | " T T MW TR | Pressure | Temp. | Leakage | Comments|
|_Point | Time (1) | I‘psi) | Time (2) | i{in.)} | (psi) | (°F) | Rate | |
| gt 3 | | ta, T T R I .. ¥ | |
| & }Z'\(a | 2o | |4 155 ap] SO0 | 24¢| © | |
> = 1 e Tay, | | | | i | |
: — }4,\@ | S\© 12517 178 Lerelna ] | | | |
A | | Sy, | I | | | | |
; e }2&2‘/ S | /8 letcoleas] 3o | TSe | © | |
| | - | 7 I T | | |
I | | 2521 | | % |eas | | | |
| | | | | Iu/ lw, T | | | |
:IZI | | 2524 | | ‘€| /e | | | |
| | | i I VAL 1 | | |
| 12 il | | 227 1 1" Leql | 2S¢ | O | |
i -— l l 1 r [ T l | lsj,. 1
| 14 | 2225 | €O | | Loles) T | | o MRS
| g - | | | B H
| = | €279 { >3 | | 6563 &3 | } } 'MAGZSH :
~Notes: 1. Sequential number
2, Wall clock time at beginning of pressure hold
3. Water pressure inside test assembly
4. Wall clock time at the time of displacement measurement
5. Displacement measurements
L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram cn initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
6. Air pressure in bladder of seal
7. Cavity water temperature
8., Cavity leakage rate
9. General observations
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Date < /zo/2c
Test No. |G

— — ——— — —— L — —— — — — — — —— —— — — —

TEST DATA SHEET
Presray Seal Test

Temperatures at test completion:
Ambient ~ 7o °F

| P | - A 1 e | L | L | b. | e ¥ 5 I 9. |
! | Water | | Displacements | Bladder | Cavity | | |
Data | | Pressure | | | Pressure | Temp. | Leakage | Comments|
Point } Time (1) } (psi) : Time (2) % 4}(1n.)} : (psi) }7 (F) | Rate | :
A | 1
e [ 2:32 | T8 | 178 151 lenl 2o | z5c | o | |
SRR S T I ST T T T l
N | 2233 | 38 | | | l.439).s%] Zo | zSc | | |
| 2 { } . } 2:3S { ‘ 285 Iszlr Nie : s { ‘I :
1 | I 1} | A I : 1w 1 |
e
- ) . v
20 } Z3TA | b | | { I~z ILns) 30 | 25c | = ”'JV“KI
, e T T 1 ! 7 l l
2 T| 2141 } O } T| 1 lTN/A }3;4: 2o : 25 } o | :
22 § 2472 | {\6 | | AL | 4} l.2sc|] =2© | | I |
e B R AP T T 7 repe— T |
Z3 | 2:43 L'\cq | | & | ¢ lles| 36 | 25¢c | | |
Notes: 7. Sequentia’ . umber

5
3.
4,
5.

o@ N

Wall clock time at begiaring of pressure hold
Water pressure iaside test assembly
Wall ciock time at the time of displacement measurement
Dispiazement measurements
L = at left end of seal (see diagram on initial data sheet)
M = at middie of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
Air pressure in bladder of seal
Cavity water temperature
Cavity leakage rate
General observations




TEST DATA SHEET
Date /29 /25 Presray Seal Test Temperatures at test completion:
O |l
%0 WL uin b WG GOase ek oehe e 5. T e T
A | | | Water | | Displacements | Bladder | Cavity | | |
7 e | Data | | Pressure | | T W TR | Pressure | Temp. | Leakage | Comments|
ch'L : Point } Time (1) } (psi) | Time (2) | i{in. 1) | (psi) | (°F) | Rate | |
m | _ | | | 1 | | |
0-4_& : z9 } # N/c_ } 224s }N/A{"/Ajl.’Sll ELN | 25%¢ | | E
" i i | |meess,
e |_2S | | N | 2598 (A YA iizs| 30 | 2S¢ | © pemm |
| | | | | | | ! | | | E |
| | ! | | | | | | | | |
— | | 1 1 | i | 1 | | | |
= —1 T | T | ] | |
| '
'.-‘.U.' d ! | | | | | | | | | | |
ey | 51 | | I T I R T | T |
r— b } | | i [ .r I | Ir | } !
s 15 | | I | | | |
## el | | | | | | | | | | | |
o | | I 1 1 | T T |
>0 | | | | | | | | | | | |
Bl P Notes: 1. Sequential number
olzfi fn 2. Wall clock time at beginning of pressure hold
S0k |- 3. Water pressure inside test assembly
e |91OL 4, Wall clock time at the time of displacement measurement
g 1°kk 5. Displacement measurements
s ISP T L = at left end of seal (see diagram on initial data sheet)
PR M = at middle of sea! (see diagram on initial data sheet)
¢ U1 F R = at right end of seal (see diagram on initial data sheet)
- e 6. Air pressure in bladder of seal
7. Cavity water temperature
8. Cavity leakage rate
= 9. General observations
-
J &
A\ "
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INITIAL DATA SHEET
Presray Seal Test

Date _ < /29 /ss
Test No. 17
Seal 1.D. 2

Nominal Gap Width (in) '¥/e
Offset (in) e

Bladder Pressure (psi) 20

Cavity Temperature (°F) 06

Installation (lub/unlub) .\, Method _ */A
Gap Width (in) Offset (in)

Left .94 025 I middle
|
Middle ~/x _Na Left | | Right
| __front |
Right 976 128 view port

Pressure Cavity Height (H-in)
RPY CAVITY

Left 4772 <1, 747
Right 4759 4357

Gauges a) Air Model No.a,, Range o-Gc
Smallest submn psi

INCReF T

b) Water Model No.a- Rangec =
Smallest subdiﬂ's‘ﬁn“' ps_i

Mﬁf M- ‘-’024 o j)-: : p' Suwd  visi o
EN ‘

c) T Model No... % } Range o-12s0%
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Dial indicators: Left Model No. ~
Middle Model No. 99222 raes
Right Model No. /37 srnes
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y TEST DATA SHEET
Date j/z 9,85 Presray Seal Test Temperatures at test completion:
Test No. 7 Ambient ~70 °F
I T, 1 A | kR | 7, ! . T 6. | = 8. T 9. |
l | | Water | | Displacements | Bladder | Cavity | | |
| Data | | Pressure | "7 M TR | Pressure | Temp. | Leakage | Comments|
: Point | Time (1) | (psi) | Time (2) | [(in.)] | (psi) | (°F) | Rate | |
T I | Va1 I | | | [ Mo P
Lo 15 | A | 't | Soe om0l S| | o jéreten 00T
| e ™~ T o) 1 I I w T | ey
| L pie § A | lazsloe | BO | | A | |
I, | [ | | - 3 P | | |
| “ 122} = | _ lgiglazd Zo | 22 | © | |
e | ) I T 1] I g | T | |
3 1224 § 1o | 18061rA0 T | e | | |
| p= JerE =z 1 1 T 1 I | [Zor * ;.Fﬂ;;m
: | 1525 | | | | __l404lzzcl 30 | | D kRS LET
P | £y cmn ¥ | ] | TR PPt N e
IS 1152771 1S 11:29 | j7eziisdl 22 | 23°C | I"2ers Shreen
' I ® ] i - | I 5oy “"“ ‘-‘VS"L, — | ' er 2L C }‘L
IS 115224 17 11332 | lamlieg) 20 129% | 2 [Sesaiien]
l 1 . | | 1 bocor N evsde | 1 1 wwoLe Cde,
! 1:3S | 20 | | LIea Lo | | | [MAcvee aifo ird
“Notes: T. Sequential number
2. Wall clock time at beginning of pressure hold
3. Water pressure inside test assembly
4. Wall clock time at the time of displacement measurement
5. Displacement measurements
L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on initial data sheet)
R = at right end of seal (see diagram on initial data sheet)
6. Air pressure in bladder of seal
7. Cavity water temperature
8. Cavity leakage rate
9. General observations
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INSTRUMENT IDENTIFICATION

SMALLEST
DIAL

INSTRUMENT FUNCTION MFG. SIZE SUBDIVISION RANGE
GAUGE AIR PRESSURE ASHC?OFT 4 1/2"DIAL .5 PSI 0-60 PSI

Mode

1279AS1/4L

Q-107
GAUGE WATER ASHCROFT 4 1/2"DIAL .2 PSI 0-60 PSI

PRESSURE Model

1082 1/4L

Q-103
GAUGE WATER MARSH 3 1/2"DIAL 10 PSI 30-0-300PSI

PRESSURE Model

J8024
DIAL DISPLACEMENT SEARS 1"DIAL .O00TIN. 1 IN TRAVEL
INDICATOR 99823
DIAL DISPLACEMENT SEARS 1"DIAL .O011N. 1 IN TRAVEL
INDICATOR 11347
VERNIER DISTANCE SEARS .001 IN. 6" ID or OD
CALIPER
THERMOMETER  AIR TEMPERATURE 6" 2°F -30- +212°F
THERMOMETER  WATER TEMP. FENWALL 1°C 0-4+1200°C

IMPELLES



A4 *_;&,Mjﬂ’ Py 5 2999 Pacific Drive, Suite E
7 _ Norcross, GA 30071
\ (404) 449-4400

%}/ﬂ N Ge) == GA Wats: (800) 262-9879
Ve gead 74 S FERIT o~ 47 Outside GA Wats: (800) 241-5808
&,iﬁllr"u’ po air Srvi‘c
—
DATE 12 s&

Vi Vit XX Cori”

B33 sl 7.
?CA/IA Logy €7
P a7 7.

tlemen:

following instrument (right hand column) has been compared with standards
ceable to N.B.S. If no deviation shows, instrument is within manufactured
erance at points indicated. Deviation greater than manufactured tolerance
1 show if error occurs in areas of span where it cannot be corrected.
STANDARD

Dead Wht, Tester Instrument Certified:
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DISPLACEMENT MEASUREMENT DEVICE
ACCURACY VERIFICATION

The following displacement measuring device has been compared to a device which has been
calibrated to standards traceable to N.B.S.

Instrument Compared: Instrument Verified:
arkA GRGE BlackS SEARS 1" Teoyel Dol
SN >‘gggz’_ﬁ£g_?lg_dg1 Tediceror Gaves

P = & b (onn en_oAgZE

Travel: "
Accuracy: . 0028

Witnessed by/date: mmw
(2) a/{‘,/’gﬁi %;74;-
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DISPLACEMENT MEASUREMENT DEVICE
ACCURACY VERIFICATION

The following displacement measuring device has been compared to a device which has been
calibrated to standards traceable to N.B.S.

Instrument Co'.-‘,;ared: Instrument Verified:
__DAPQA Gﬂ%g_m SEARS 1" Travel i\
_SN* 52492 ACC Groke Tedicetoy Govcg

K pre Corge = Bleoa okl Comn. er__11Zan

Travel: )

Accuracy: _.oozS"

Witnessed by/date: (1) E:Sm;x VWA, !(\4549& Q 4M

&)L/ Corze sl it

IMPELLSE



TEMPERATURE MEASUREMENT DEVICE
ACCURACY VERIFICATION

The following temperature measuring device has been compared to a device
which has been calibrated to standards traceable to N.B.S.

Instrument Compared: Instrument Verified:
Tﬁ w € Fc-w \LJA”
na W CAT_ A& -00 -4qo04

Ardan N-:C.IM&M;M) MANGEAQIUBING NO. oS ~01 5SS
Tkuvmoug‘“ [N Pote C‘,L

SI°F_ dmze24 Jo-e A0 \6°C
Qo'F__ 9m 2e24 10-1G-80 22°C
100'F_ AMmee:s 10~ 1 ~BO 211°C
|122°'F  AameTT \0-ik-80 So’¢
|S0°F AMm4{T63 6 -\e-80 eS¢
268°FE AMAT60 lo-1-80  43.44°c

Witnessed by/date: (1)
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YANKEE ATOMIC ELECTRIC COMPANY Tlphang 1818 Sristein

\980T = ""Qg

( ) 1671 Worcester Road, Framingham, Massachusetts 01701
YAJ\

March 14, 1985
YRP 263/85
DCC YR 85-070
w.0. 3913

Impell Corporation

333 Research Court

Technology Park/Atlanta

Norcross, GA 30092

Attention: Mr. Wills LaCrosse

Subject: Yankee Plant Cavity Seal Ring
Reference: Drawing No. 9699-FV-5A

Dear Wills:

Pursuant to our telephone conversation. I have enclosed the
referenced drawing which details the Yackee cavity seal ring configuraticn.

If you have any questions, please feel free to call.
Very truly yours,

YANKEE ATCHIC ELECTRIC COMPANY

fc.: ter

Engincer
Yankee Project

RGC/ba

Enclosure
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Aecord of Conversation

File

Copy: KNKassam
BMHinton
JMTriompo
SWieland

Telephone | Meeting ] Other

Bob Carter i From: Wills LaCrosse'ﬂ}'

Yankee Atomic L T _ Phone No 617-872-8100 pate: 4/1/85

5eal Project

Summary of Conversation

. Yankee will send two samples with the air taps plus several plain samples.
The air tap seal length will allow placement of the tao 0-6" from an end.

. Bob requires a Project Schedule ASAP,
3. A gap dimension sheet will be telecopied for their review,
. Bob indicated a curved section is to be used.
. A Purchase Order number will be coming by Wednesday or Thursday of this week
due to accounting backlogs. Bob has orovided verbal authorization to proceed
on the project.

. The design water head is to be 30 ft.

. Aluminum is an acceptable material for the simulated RPV/Cavity liner surfaces.




ecord of Conversation

File:_0570-035

Copy: BMHinton
KNKassam
SLWeiland

Telephone [ Meeting COOther______

____ _BobCarter =~ === 02z === From__ HLaCrossevféifﬁ~H<<a__ﬁ”v<___

(617)
ompany: ____ Yankee Atomic ~~ PhoneNo. 872-8100 _ Date:__ 4/11/85

Subject.___Seal Test =~~~

Summary of Conversation

The normal water level is 25 feet. We are to revise the test
epec, as required.

The test matrix is to remain-unchanged.
An update on the project was given to Bob.

Bob has tentatively set his schedule to come down 4/22 to witness
several of the tests.

WL/cji
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Aecord of Conversation

File: 0570-035-2551

Copy: BMHinton
JGilbert(Boston)
KNKassam
SLWeiland

Telephone [ Meeting [] Other
Ted Holinder From Wills LaCrosse V% .
Presray Corp. Phone No.: Date: 9/2/85

Subject:  Yankee Atomic Seal Data

mmary of Conversation.

The Presray seal used at Yankee Atomic is a model PR-2598 made of
60 durometer EPDM Compound E-603.
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TEST SPECIFICATION

Experimental Verification
of the

Presray Reactor Cavity Liner Seal
for the
Yankee Atomic Plant

Prepared for:
YANKEE ATOMIC ELECTRIC COMPANY

Prepared by:

Impell Corporation
333 Research Court
Technology Park/Atlanta
Norcross, Georgfa 30092

April, 1985

Specification 0570-035-01
Revision O
0570-035
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1.0 INTRODUCTION

2.0

This test specification delineates requirements necessary to perform
experimenta)l verification oi the Reactor Pressure Vessel (RPY) - Cavity
Liner Seal for the Yankee Atomic Plant. This test is being conducted to
satisfy a requirement of NRC I. E. Bulletin 84-03 by demonstrating that
the Presray ?nc, T-S1ot Seal will not undergo gross failure during use in
the refueling cavity. Gross failure is interpreted as the pushing
through of the seal between the RPYV and the refueling cavity liner or
fncurring a leakage rate above the cavity filling pumps capacity. This
bulletin was fssued by the NRC as a result of an event that occurred
during a recent refueling at Haddam Neck. In particular, the seal
between the RPV and the refueling cavity did not retain its integrity
during refueling and the cavity drafned into the containment. If a fuel
assembly had been in the process of removal during the accident it could
have been partially or completely uncovered with possible high radiation
levels, fuel cladding faflure and release of radioactivity. In addition,
i1f the fuel transfer tube had been open, the spent fuel pool could have
drained to a 1evel which would have uncovered the top of the fuel,

While certain experimental tests have been performed in conjunction with
the Presray Seal, conservatism has been introduced in a number of ways.
While conservatism fs normally an advantage, in this case, 1t reduces the
accuracy of the test. The test results cannot be used to clear\i
distinguish the true behavior of the seal for a specified water head and
bladder pressure. The testing to be performed in accordance with this
specification eliminates excessive conserva:ism a.d improves the accuracy

of seal testing.

This test specification includes the objectives of the experimental test,
g:neraI design requirements of the test apparatus and the conditions to

tested. Procedures for setting up the test in addition to the
recording test measurements are provided. Precautions are included which
need to be consfdered during testing. Documentation and quality

~assurance requirements are also provided.

TEST OBJECTIVE

The objective of this test fs to evaluate the integrity of the Presray
Inc. T-Slot Seal in terms of:

Failure 1imit/factor of safety.

Push through resistance/water pressure vs. seal displacement.
Bladder pressure effects/worst case determination, -
Leakage rate vs. other parameters.

Temperature effects.

Creep determination,

Gap width/height offset effects.

.

~ U!.. W N -

ol
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The seal will be tested at an equivalent refueling cavity water depth of
up to 300 feet or until “"gross seal faflure® occurs. The normal cavity
depth is 25 feet.

3.0 TEST APPARATUS

In order to meet the objectives of the test, the Impell test apparatus
will be modified to regresent the RPv-Seal-Cavity interface for the
Yankee Atomic Plant. conceptual sketch of this configuration is shown
on Figures 3.1 and 3.2. The modified test cell is to be constructed such
| that the seal behavior may be observed while safely maintaining a test
pressure boundary above the seal., Necessary precautions and steps should
be taken to assure simulation of the environment and behavior of seals
used during refueling. Since only a three foot section of the seal is to
be tested, restriction of the longitudinal ends should be considered and
the effects minimized. Pressure boundaries of both the bladder and the
simulated cavity shall be designed to maintain relatively constant
pressure during testing in spite of volume changes caused by seal

‘ movement into the gap. A temperature regulation control system is to be
I added to the existing test cell that will constantly maintain an elevated
test temperature. Also, a device to measure seal leakage rate is to be

desfgned, constructed and installed intc the test cell. The specific
seal seating surface shall bc modified to simulate that of the Yankee
Atomic Plant for the entire pressure range of the test. Gauges should be
used to monitor bladder and cavity pressures, leakage rate, seal

I displacement, and temperature of the simulated cavity.

l 4.0 TEST CONDITIONS

To ensure test accuracy, environmental conditions during testing shall
simulate those experienced at the RPY-Seal-Cavity liner interface during
refueling at the Yankee Atomic Plant. In particular, the ambient
temperature should be between 65°F and 75°F. Atmospheric pressure both
above the refueling cavity and beneath the seal, inside containment, are
the same during refueling. Therefore, appropriate measures shall be
taken to assure equal atmospheric pressure for both the simulated
refueling cavity and drywell.

The actual test conditions to be fmposed upon the seal are as specified
in the Test Matrix (Table 4.1). A minimum of 14 tests are to be
performed, Parameters such as the RPY-refueling cavity temperature, gap
width, seal bladder pressure, and external surface conditions of the seal
are to be varfed. In all cases the refueling cavity pressure 1s to be
gradually fncreased to a minimum head of 300 feet (or 130 psi) {f test
conditions permit, Five tests call for the cavity pressure to be
gradually increased until gross failure occurs by means of the seal being
pushed through the RPY-cavity gap.
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The simulated RPY and cavity Viner flanges are to be curved at a radif of
74-1/4" and 75-3/16" respectively. The RPY-cavity gap shall be varied
from 15/16 to 1-3/16 inches. Tcstin? shall also be conducted with

t

elevations of the RPY flange and cavity liner offset by 1/4". Figure 4.1
shows a detafled cross section of this interface. Typical bladder

ressure of the seal during refueling at Yankee Atomic 1s 30 psi.

esting shall be conducted at a bladder pressure of 50 psi to observe the
effect of overpressurization and at 0 psi to observe the effect of under
pressurization. Three tests are to be conducted at an elevated
temperature of 150° to evaluate temperature effects on seal integrity.
The rubber materifal 1s of a viscoelastic nature and is subject to creep.
Creep effects should be considered in all tests., The effects of sudden
bladder pressure loss 1s to be examined also. The seal s typically
installed dry and seated prior to filling the refueling cavity. However
the surface should be greased in one test in order to study lubrication
effects. Also one test should be conducted without seating the seal.
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CAVITY SEAL TEST MATRIX

Test Bladder

Head of Water Leakage Displacement Water
No. Pressure 5-10 psi incr Readings Readings

Annulus

A~ Bladder
Temperature Gap Size Pressure Loss Effects

Creep

Failure
Test

1 0 psi
2 30 psi
3 50 psi
4 0 psi
5 30 psi
6 50 psi
7 0 psi
8 30 psi
9 50 psi
10 0O psi
11 30 psi
12 50 psi
13 0 psi
14 30 psi
15 50 psi
16 30 psi
17 30 psi

Gap dimensions

. Normal
. Max. 1
. Max, 2
. Offset

.wn -

0-300 ft.
0-300 ft.
0-300 ft.

0-300 ft.
0-300 ft.
0-300 ft.

0-300 ft.
0'300 fto
0-300 ft.

0-300 ft.
0-300 ft.
0-300 ft.
0-300 ft.
0-300 ft.
0-300 ft.
0-300 ft.

0-300 ft.

70
70
70

70
70
70

70
70
70

70
70
70
150
150
150
70

70

b > > > > > > > < > > > > > »
el > > > > > > > > > > 2 > > <

are as follows:

15/16 in.
1=1/16 in.
]'3/]6 1".
+1/4 in.

Note: Tests #10 - #12 will

not be attempted if results from tests #7 - #9 are considered poor

Table 4.1

Max.
Max.
Max.

Max.
Max.
Max.,

Normal
Normal
Normal

Max. 1
Max. 1
Max. 1

1 & offset
1 & offset
1 & offset

2 & offset
2 & offset
2 & offset

Normal
Normal
Normal

Normal w/grease

Seal

not seated

> s > > < > 2 > K > < 2 > > >

X or worst case
of tests 1,2,3

X or worst case
of tests 4,5.,6

X or worst case
of tests 7,8,9

X or worst case
of tests 10,11,12

X or worst case
of tests 13,1415
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5.0 TEST PROCEDURE

This section contains, in outline form, procedures to be followed and
precautions to be considered to ensure the objectives of the test are
met. The procedures are to be used through the course of setting up the
test equipment, preparatfon for testing, and the recording and
documenting of test measurements.

5.1 Procedures
5.1.1 Equipment Set-up

5.1.1.1 Calibrate all critical pressure and temperature
gauges.

5§.1.1.2 RPV-Cavity Liner Test Simulator

a. Mount test cell on level and elevated
surface to allow for proper cavity
bleeding and simulator drainage.

b. Locate potable water reservoir local to
the test cell.

¢. Mount thermometers to monftor ambient
and reservoir temperatures. »

d. Connect water supply with in-1ine
pressure gauge to test cell.

e. Attach pump suction and test cell drain
1ines to the reservoir,

f. Apply sealant between bolted surfaces
of test cell to ensure water tightness.

5.1.1.3 RPV-Cavity Liner Seal

a. Record serial number of seal.

b. Inspect seal for imperfections.

¢. Seal bladder for subsequent
pressurization.

d. Mark seal ends with a grid pattern.

e. Lubricate ends of seal to 1imit end
restrictions.

f. Lubricate sides of seal as required in
test matrix.

g. [Install seal, connect afr supply to
bladder, and close test cell.

A
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5.1.2 Test Preparation

. Ensure adequate water supply in reservoir and that all
fittings are connected.

. Turn on water pump and afr compressor and check for leaks.

. Turn on temperature control unit and adjust to test
temperature.

. lero-out displacement measuring devices.

With seal in place, fi11 cavity with water and bleed off
air.

Measurements

. Complete Inftfal Data Sheet, record ambient and reservoir
temperatures.

Pressurize bladder in accordance with test matrix and
complete Test Data sheet for data point 0.

. Increase cavity water pressure incrementally, stabilize
bladder and cavity pressure, and complete the Test Data
Sheet for subsequent data points.

. Continue this process until the maximum cavity pressure in
the test matrix has been achieved.

. 1f more than one minute has elapsed between stabilizing
the pressures and taking displacement readings, the time
at the displacement reading should be recorded.

At test completion, the ambient temperature should be
re-recorded on the Test Data Sheet.

. The test engfneer and a witness shall sign-off the data
sheets prior to continuing to the next test.

5.2 Precautions

a. In order to use a seal in more than one test, caution should be
exercised when removing 1t from the cavity at the completion of
a test.

MATERIALS, INSTRUMENTATION AND CALIBRATION

Material and {nstrumentatfon necessary to perform the seal testing will
be procured by Impell Corporation. Sufficient samples of the Presray
seal will be provided with traceability by the Yankee Atomic Electric
Company. The necessary fnstrumentation used to make test measurements
will be procured by Impell. Two different gauges are to be used to
monftor cavity pressure. One gauge shall have a range from 0 to 60 psig
with subdivisfons of no more than .2 psig. The second gauge shall have a
range from approximately 0 to 300 psig with subdivisions no greater than
10 psig and will be used for pressure readings in access of the range of
the primary gauge. A gauge to monitor the seal bladder air pressure
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shall range from approximately O to 60 psig with subdivisions no greater
than .5 psig. All pressure gauges shall be calibrated to within the
accuracy of the gauge. Calibration certificates traceable to the
National Bureau of Standards (NBS) shall be obtained and turned over to
Yankee Atomic as part of the final report. Displacement read-out gauges
accurate to within 171000 inch are to be used to monitor displacements of
the seal. As the displacement readin?s are not required to achieve the
objectives of the iest, traceable calibration of the displacement read
out gauges 1s not required. Thermometers are to be used to monitor the
atmospheric temperature and the cavity water temperature. The
thermometer used to monitor the atmospheric temperature can be of the
common domestic variety and 1s only used to verify the consistency of a
climate controlled environment, Calibration of this thermometer s not
required, The thermometer used to monitor the cavity water temperature
shall have a range from O to 200°F with subdivisfons no greater than
5°F. This thermometer shall be calibrated to within the accuracy of the
gauge. A laboratory grade pre-calibrated graduated cylinder is to be
used to measure the seal leakage rate.

REFERENCE DOCUMENTS AND DRAWINGS

The documents and drawings governing this test are provided below.

7.1 Documents

None.
Orawings

7.2,1 Stone & Webster drawing 9699-FV-5A, Revision 1, "Reactor
Cavity Water Seal, Power Station Yankee Atomic Electric
Company, Rowe Mass."

DOCUMENTATION

A1l test documentation shall be in accordance with the Impell Quality
Assurance Program, Test documentation fncluding the test data sheets
(Attachments 1 and 2) and the pressure gauge and thermometer calibration
certificates will be transmitted to Yankee Atomic in a final report.

QUALITY ASSURANCE

A1l work shall be 1n accordance with the Impel)l Quality Assurance Program
which 1s in complfance with the requirements of 10 CFR50, Appendix B,
ANSI N45.2 and appropriate daughter standards.

1| A
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ATTACHMENT 1
Initia) Data Sheet
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INITIAL DATA SHEET
Presray Seal Test

1. Date
2. Test No.
3. Seal 1.D.
4. Nominal Gap Width (in)
Offset (in)
5. Bladder Pressure (psf)
6. Cavity Temperature (°F)
7. Installation (Tub/unlub) Me thod
8. Gap Width (in) Offset (in)
Left ~ middle
Middle Left i — i Right
Right “view port
9. Pressure Cavity Height (H-in)
RPY CAVITY
Left PR
Right R
10. Gauges a) Afr Model No. Range
Smallest subdivision ___ psi
b) Water Model No. Range
Smallest subdivision _ psi
¢) Temp. Model No. Range
Smallest Subdivisfon _  °
11. Dial indicators: Left Model No. _
o
{ ' A [caiene L
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ATTACHMENT 2
Test Data Sheet
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TEST DATA SHEET
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Date Presray Seal Test Temperatures at test completion:
Test No. Ambient r
% 1 . - & 1 5. T &. 7 1T 8 TV |
I | | Water | |_Displacements | Bladder | Cavity | l |
| Data | | Pressure | | | Pressure | Temp., | Leakage | Comments|
| Point | Time (1) | (psi} | Time (2) | [{in.)] | _ipst) | (°F) | Rate | |
| | | | I | | | | | I |
| | | | | | | | | | | |
| || ! 1 | 1 | | | | | |
| | | | | | | | i | | |
| | 1 | | | | 1§ 1 | | |
| | | | | | | | | | | |
| | | | | | | I I ] 1 |
| | | | | | | | | | | |
| ‘ | | | | | I | | | |
| | | | | | | | | | | |
| | | | i | | i I | | |
| | | | | | | | | | | |
| | | I I | | | | I | |
| | | | | | | | | | | |
| I | I | 1 | | | | 1 |
| | | | | | | | | | | |
“Wotes: 1. Sequential number
2. Wall clock time at beginning of pressure hold
3. Water pressure inside test assembly
4, wall clock time at the time of displacement measurement
5. Displacement measurements
L = at left end of seal (see diagram on initial data sheet)
M = at middle of seal (see diagram on inftial data sheet)
R = at right end of seal (see diagram on inftial data sheet)
6. Air pressure in bladder of seal
7. Cavity water temperature
| 8. Cavity leakage rate
9. General observations
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TEST PERSONNEL

The Impell test personnel who performed the testing are
identified as follows with resumes attached.

Lead Test Engineer: Wills LaCrosse, P.E.

Test Engineer: Scott Weiland




EDUCATION

EXPERIENCE

REGISTRATIONS

AFFILIATIONS

WILLIAM LaCROSSE

B., Engineering Science and Mechanics, 1975
Georgia Institute of Technology

Mr. LaCrosse fs currently a Senior Engineer 1n
the Engineering Division at Impell. He has been
fnvolved with all the RPV/Cavity Liner Seal
analysis and testing that Impell has performed.
Mr LaCrosse designcd and constructed the sea)
test assembly and {s the lead test engineer,

Prior to jofning Impell Mr. LaCrosse worked for
several manufacturing firms Rroducing custom
anincerod products with emphasis 1n speciality
welded products and centrifugal pumps.
Responsibilities included fnvolvement 1n all
phases 1n manufacturing a custom engineered
product. The centrifuga) ?ump experience
provided expertise 1n handling complex fluid
applications to solve engineering problems. Mr.
LaCrosse performed and was responsible for
training field personnel to perform witnessed
testing startup procedures of UL/FM fire pumps.
The manufacturing experience provided knowledge
of the integrated phases fnvolved to design,
produce, assemble, and test various custom
products. Mr, LaCrosse has performed numerous
factory and field performance tests to debug,
verify, and initiate operation of the company's
products for their clients.

Professfonal Engineer - State of Georgia
Registration No, 14680

Member G.S.P.E. & N.S.P.E.




EDUCATION

EXPERIENCE

SCOTT L. WEILAND

B.S5., Civil Engineering
University of Michigan
Ann Arbor, Michigan

M~. Weiland has five (5) years experience related to
nuclear power plant design and analysis. As a Senior
Engineer in the Analytical Services Division, he has
Project Engineering responsibilities for the static
and dynamic analysis of piping systems in accordance
with the ASME Section II1I, ANSI B31.7 and ANSI B31.]
codes.

Prior to joining Impell Corporation, Mr. Weiland was
employed by Nutech Engineers. As a Project Engineer
he was responsible for the design, static/dynamic
analysis, and drafting of structural and mechanical
components for Arkansas Power and Light Company's
‘APIL) Arkansas Nuclear One. He was also responsible
or project level clieat interface and engineering
support during construction. Mr, Weiland is very
familiar with AP&L personnel, procedures, records
system and the PISTAR computer program. Having been
involved in many back-fit projects for AP&L he is
comp}e:e;y familiar with the layout and procedures at
ANO' .

His other experience includes linear and non-1inear
finite element analysis of both plate and frame
structures using the STRUDL and STARDYNE computer
codes, He has been involved in the development of
simplified analysis procedures for corroded and
pitted pipin?. base plates and anchor bolts, and
small bore piping. He has also served as Resident

Engineer on various structural related back-fit
projects at both BWR and PWR nuclear power plants.




