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DISCLAIMER OF RESPONSIBILITY

Neither the General Electric Company nor any of the contributors
to this document makes any warranty or representation (express
or implied) with respect to the accuracy, completeness, or
usefulness of the information contzined in this document or that
the use of such information may not infringe privately owned
rizhts; nor do they assume any responsibility for liability or
dz mage of any kind which may result from the use of any of the
information contzined in this document.
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ABSTRACT

This report documents the results of a 1/4 erale T-quencher
test program performed to investigate the effects of an off-
center location of a T-quencher in a Mark I pressure sup-
presaion pool. The test results reported herein supplement
those reported in GE report NEDF-24549-P, Mark I Containment
Program: Final Report 1/4 Scale T-Quencher Test. The off-
center locatiom used resulted in an inerease in air clearing
pressure magnitude by a factor of 2 over that measured for
an otherwise identical centered T-quencher location.
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1. INTRODUCTLON

This report documents the results of 1/4 scale Safety/Relief Valve (SRV)
discharge tests con’ucted by the NUS Corporation for the Generai Electric
Company. These tests investigated the effect of an off-center location of 1
T-quencher in « Mark 1 pressure suppression pocl. This test program supple-
ments that reported in GE report NEDE-24549-P Mark I Containment Program:
Firal Report/1/4 Seale T-Quencher Test (Reference 1).

Safety/relief valves are installed on Boiling Water Reactor (BWR) main steam
lines to protect against overpressurization and to aid the primary .. olant
system depressurization. After an SRV is opened, steam enters the line, com-
pressing the air in the line causing a buildup of pressure. This increased
pressure accelerates the water slug initially occupying the submerged portion
of the discharge line and water is expellea into a pressure suppression pool.
The air initially contained in the Safety/Relief Valve Discharge Line (SRVDL)
follows the water into the pool. The expelled air forms high pressure,
oscillatory bubbles in the suppression pool and pool hydrodynamics and inertia
cause the bubbles to expand and contract as they rise to the pool surface,

imposing oscillatory loads on the torus and associated structures.

The test facility included a 1//-scale mockup of the discharge line, discharge
device (T-quencher) and a section of a torus (suppression tank). The T-quenche=
allows the injection of the compressed air from the discharge line into the

suppression poul without generating large pressures.

The purpose of these tests was to determine the effect of locating the
T-quencher horizontally off the centerline of the suppression tank. The pur-
pose of the tests reported in Reference 1 was to determine the effect of
various other operatiag and geometric parameters on the air clearing perfor-
mance of a reduced scale model of a Mark 1 T-quencher. The test results given
here are to be used for formulation of an empirical correl: tion which aajusts
the output of the T-quencher air clearing empirical rodel (Reference 2), valid

only for centerline discharge, to the off-centerline Peach Bottom case.

97 iy
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This report presents a description of the test facility, the instrumentation,

the test procedures and the test results.
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2. SUMMARY OF PRINCIPAL OBSERVATIONS

The test results are summarized in Table 6-1. The following is a summary

of principal observations:

. Location of the T-quencher 1.45 ft horizontally off the
suppression pool centerline resulted in an increase in peak
wall pressure by a factor of 2 over that which was measured

for an otherwise identical centerline T-quencher discharge.

. For the off-centerline arrangement, submerging the T-quencher
0.375 ft deeper into the pool and therefore closer to the
containment wall resulted in an increase of approximate.y

20% in the peak wall pressure,

2-1/2-2
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3. FACILITY DESCRIPTION

The test facility simulated a BWR Mark I SRV piping system from the safety/
relief valve to the torus, The facility included a steam supply, a steam
flow contrcl system, a discharge line and a T-quencher in a pressure sup-
pression tank. A schs atic of the test facility is given in Figure 3-1
and a photograph in Figure 3-2, A more detalled description of the test
facility is given in Section 3 of Reference 1.

The steam supply system consisted of power plant steam, a pressure reducing
valve, and a surge tank. The 1800 psig puwer plant saturated steam was

reduced to approximately 300 psia before it entered the bottom of the surge
tank. The surge tank was about half-full of water. This system assured an
adequate supply of saturated steam and was designed to deliver 4 lb/sec for

20 seconds without the surge tank pressure dropping more than 6%,

The steam flow control system, which simulated the SRV, consisted of a fast~
acting valve, a rupture disc and a flow control nozzle. The 200 psig rupture

disc was used in series with the valve for two reasons:

B To obtain the required pressurization rise t.we upstream of the
nozzle.
. To assure no steam leakage into the discharge line which con-

tained dry air.

The flow control nozzle was also used to measure the steam flow, according

to the following equation (Reference 2):

' o 1/2
1
W= 0.3044 C A (-—-)
d vl

10
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where:
W = Steam flow rate (lb/sec)
P, = Inlet pressure (psia)

V, = Specific volume of steam (ft3llb)

A = Throat area = 0.375 1n.2

cd = (oefficient of discharge = 0.97
The nozzle upstreaw pressure was measured by use of a pressure transducer and

recorded on a Visicorder.

The discharge p’ping used for the three tests was 1-1/2-in., Schedule 40,
Type-304 stainless steel. The length from the rupture disc to the water
surface was 54.4 ft ani is shown schematically by Figure 3-3. The discharge
pipe was electrically heated to control the pipe and contained air initial
temperature at 325°F for each test. The discharge line was purged with dry
air before each test. The temperature, pressure, and humidity of the air in

the discharge line were measured to assuie known conditions.

The discharge line terminated below the water surface in a mockup of a Mark 1
torus with a device containing a large number of holes for dispersing the
air/steam into the suppression pool. This device, called a T-quencher

because of its shape, consisted of two perforated pipe "arms" welded to two
short-radius elbows, which were in turn welded back-to-back to form an inverted
"I as shown in ’'igure 3-4, The suppression tank was a reinforced cylindrical
shell with flat ends. It was 10 ft long and had a 6.9-ft inside diameter.
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4. INSTRUMENTATION

The primary measurements required in the-~e tests were for the pressure
transients on the submerged portion of the suppression ta k wall. The
results of these messurements were used to determine the ifect of moving
the T-quencher to an off-center location. Additionally, to control initial
conditions, it was necessary to measure temperatures, pressures, water
levels, steam flow rates, discharge pipe pressurization rates, and the

dewpoint temperatures of the air in the discharge line.

The instrumentation is described in detail in Section 4 of Reference 1.

A piping and {nstrumentation schematic is given in Figure 4-1. The same
instrumentation was used as for the previously reported tests, except as
described below. For Test PB-1, the {nstrumentation was as described in
Reference 1 except the bubble pressure transducers (PT-19 and PT-20)

were removed. For comparison, the locations of the suppression tank

wall transducers used for Test PB-1 are shown by Figure 4-2. For Tests
PB-2 and PB-3, two transducers were relocated in the tank, three were
replaced with 0-15 psia transducers in new locations, and one 0-15 psia
transducer was added. The locations of these transducers on thz tank wall
are shown in Figure 4-3. The four new transducers were from Senso-Metric
Inc., Model SP-65B, 0-15 psia range, with a manufacturer's specified
accuracy of 0.25%.

A Milliken Model DBM5B, 500 frave per second, 16mm movie camera was used
to record the SRV discharge phenomena for Test PB-1, from above the T-quencher,

during four test rums.

The temperatures of the pipe and {inside air were measured and recorded,

as was the temperature of the suppression tank water at three locatioms.
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5. PROCEDURES

The matrix of initial test conditions is presented in Table 5-1.

was performed a minimum of four times, plus one initial shakedown run with
no rupture disc (to assure all equipment was functioning properly). The
tests were performed in accordance with a detailed test plan, operating

procedure and quality assurance plan. To assure uniformity of conditions

from test to test, a detailed checklist was used for zach test and test

run.

The detailed procedures are discussed in Section 5 of Reference 1.

general test procedure was as follows:

Each test

The

Assure the test facility piping arrangement requirements

are satisfied.
Bring the steam supply pressure to the test value of 300 psia.

Bring the tes* facility to the desired ‘nitial conditions

(pressure, temperatire, water levels, etc.).
Purge the entire discharge line with dry air.
Check all instruments for readiness,

Check the temperatures of the discharge line to assure values
of 325 + 10°F.

Perform a final purge of the discharge line with dry air.
Check the moisture content of the discharge line air.

Wait 3 minutes to allow temperature equalization between the air

the heated discharge pipe.

£9°5 (21

5-1
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N Clieck the _cessure in the discharge line and the suppression
tank,

@ Open the discharge line to the suppression tank isolation valve
(¢=11 of Figure 4-1) to equalize water level between discharge

line and suppression tanks.

. Activate starting circuit which ¢ rns on recorders and cameras

and opens the fast-acting valv=: (V-8).
El Run test for 10 seconds.
° Check data to ascertain the test objectives were met.

After each test run, the pressure and temperature traces were checked for
legibility and compared with previous runs of the same test, Certain
temperatures and pressures were transcribed from the charts to assure test
conditions were within the required test specification tolerances. Each
test was performed a minimum of four times to ensure repeatable results.

A specific requirement was thar the standard deviation of the suppression

tank wall pressure at PT-15 must not exceed 20%Z of its mean measured value.

The quality assurance and data reduction requirements are the same as those

discussed in Section 5 of Reference 1.

(g7 99

) A ¥ [ S
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Table 5~1

TEST PARAMETERS

Test Number
Parameter and Required Tolerance PB-1 PB-2 PB-3
Distance of T-quencher from
tank centerline (¢ 0.05 ft) 0.0 1.45 1.45
Submergence (* 0.05 ft) 1.9 1.5 1.875
Distance of T-quencher to
bottom of tank (* 0.05 ft) 2.125 2:125 1.75
Pool Temperature (* 5°F) 80 80 80
Tank Gas Pressure (* 0.1 psia) 357 37 3.7
Initial SRVDL/Tank Gas
Pressure Differential (¢ 1 in. HZO) 0.0 0.0 0.0
Steam Supply Pressure (* 10 psi) 300 300 300
Steam Flow Rate (¢ 0.04 1lb/sec) 1.55 1.55 1.55
Pipe Air Length (* 0.3 ft)
(1-1/2 in. Schedule 40 pipe) 522 522 524
Water Leg Length (* 0.05 ft) 1.9 135 1.875
Pipe and Pipe Air Temperature
(+ 10°F) 325 325 325
Piping Arrangement (Figure 3-3) L M '

a54.5 ft equivalent 1-1/2-in. Schedule 40 pipe from the rupture disc to
the water level in the suppression tank.

5-3/5-4
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6. TEST RESULTS

The tests were initiated by releasing 300 psia steam from the supply surge
tank via a fast-ac: .ng valve. (See Figure 3-1.) This steam burst the 200
psig (design pressure) rupture disc, and caused a rapid pressurization of
the discharge pipe. The pressure traces for the pressurization of the
discharge line for a typical run for each of the three tests are given in
Figures 6-1, 6-2, and 6~3, Only the more pertinent time interval (from
the fast-acting valve actuation to 200-400 milliseconds after valve actua-
tion) is shown by the figures. The steam compressed the air initially
contained in ti.e discharge line, causing the water initially occupying

the submerged portion of the discharge line and T-quencher to be expelled
into the suppression tank. The compressed air expanded into the pool and
coalesced into large bubbles. As the air bubbles rose to the surface,
they expanded and contracted, thereby causing oscillatory p-essures on

the suppression tank wall. These oscillatory pressures are shown by
Figures 6-4, 6-5, and 6-6.

The initial conditions for each of the four runs for all three tests are
given in Appendix A. The first run for Tests PB-1 and PB-2 were aot used
in the results since the tank wall pressure magnitudes were much smallier
than the other test runs. This was probably due to small air bubbles
clinging to the tank wall and T-quencher surfaces.

The desired pressure data were transcribed from the Visicorder charts anc
input to a computer program which applied appropriate calibration slopes

and correction factors.

The slope coefficients .ere obtained by a linear least squares regression
analysis of the monthly pressure calibration data. These coefficients were
adjusted for very minor daily shifts in the recording and signal con-
ditioning equipment by multiplying by the ratio of the daily-to-monthly
signal conditioners and recorder ca’ibrations. The monthly pressure
calibratior slope coefficients are gi <n in Appendix B and the adjusted
slopes are given in the printout of rec ~ed data in Appendir C. The cali-

bration procedure is presented in Appendix A of Reference 1.

6-1
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A corvulete set of reduced test data for all test ruus is presented in
Appendix C. Tabulated in Appendix C are the following:

Pressure Pulse Rise Time - The discharge pipe inlet pres-

surization rate as measured by PT-1.

Steam Flow Rate - The final steam flow iate through the discharge

pipe as measured by PT-1 and calculate: .y the flow equation in
Section 3.

Steam Inlet Pressure - Pressure measured by PT-1 and used in

steam flow calculation.

Peak Pipe Pressure - Peak discharge pipe pressure downstream of

flow control nozzle and at air/water interface as measured by

PT-2 and PT-3, respectively.

Inlet Steam Temperature - Steam supply temperature as measured

by TE~13 in the discharge pipe upstream of the flow nozzle.

Pipe Pressure at 5 Seconds - Discharge pipe p. ssures 5 seconds

after initial pressurization of discharge pipe as measured by
PT-2 and PT-3.

Peak Pressure - Peak transient pressures in the suppression tank

gas space, tbr T-quencher upstream and downstream of the hole

pattern, as measured by PT-4, PT-5, and PT-6, respectively.

Pressure at 5 Seconds - T-quencher pipe pressures, 5 seconds

after initial pressurization of the discharge pipe, as measured
by PT=5 and PT-6.

Frequency - Air bubble oscillation frequency as measured by

suppression tank wall pressure sensor PT-13.
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. Peak Over Pressure - Peak positive pressure on suppression tank

wall during air clearing phase of T-quencher discharg. as measured
by each of the wall pressure sensors, PT-7 through PT-19.

. Peak Under Pressure - Peak negative pressure on suppression tank

wall during air clearing phase of T-quencher discharge as measured
by each of the wall pressure sensors, PT-7 through PT-19.

The resuits are summarized in Table 6-1, which presents the highest value,

the mean value, the standard deviation and the ratio of the standard deviation

to the mcan for all test conditions. a general, the pressures measured in
the discharge pipe are very similar from run to rua. The ratios of standard
deviation to the mean for these values are generally only a few percent,
The same ratio for the wall pressure values are generally in the 8-10%

range.

The suppression tank wail pressure distribution, both longitudinal and
circumferential, are presented in Figures 6~7, 6-8, and 6-9 for tests

PB~1, PB~2 and PB-3, respectively. The variability of test data from run
to run 1s given by the bars which represent plus and minus 1.0 standard
deviation., Both positive and negative pressures are represented, As shown
in the figures for Test PB-1, the peak wal' pressures occur directly under
the center ot the T-quencher and the pressure distribution is symmetrical,
Figures 6-8 and 6~9 show the asymmetrical circumferential distribution for
Tests PB~2 and PB-3, which was caused by the off-center T-quencher location.
The maximum wall pressures occur approximately 45° from the tank centerline.
The shape of the longitudinal distribution for Tests PB-2 and PB-3 is
similar to that for Test PB-1,.

™.

.
O~



9=9

(69

7N

e

Table 6-1
SUMMARY OF TEST RESULTS FOR PEAK PRESSURES

Pressure
Pulse T-Quencher

Test Frequency SRVDL Pressures Pressures &

Identification (Hz) (psia) (psia) Tank Wall Pressures
Pressure Transducer
Test PR-1 PT-1  PT-2 PT-3 PT-5 PT-6 (psid) NumberP
Runs 2-5 High 15/15
Rase Case Mean
Piping Arr L ftd Dev
Std Dev/Mean

Test PB-2
Runs 2~5 High 10/10
T=Quencher Mean
Off-Center Std Dev
Piping Arr M o 4 Dev/Mean
Test PB-3
Runs 1-4 High 106/10
T=Quencher Mean
Of f-Centerx
and Lower Std Dav

Piping Arr Ml Std Dev/Mean

aMaximum positive/negative pressures not necessarily at the same sensor
For sensors with highest positive and negative values

*Proprietary information deleted

0h9nZ=0duN
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Figure 6-1. Discharge Pipe Pressure Histories (Test PB-1, Run 4)
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Figure 6-3. Discharge Pipe Pressure Histories (Test PB-3, Run 4)
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APPENDIX A

INITIAL CONDITION DATA SHEETS FOR ALL TESTS
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c.

T

INITIAL CONDITIONS FOR 1/4-SCALE T-QUENCHER TESTS

TEST NO. PB-1

DATE RUN___ 1/12/79

DISTANCE OF T-QUENCHER ABOVE TANK BOTTOM

DISTANCE OF T-QUENCHER FROM VERTICAL CENTERLINE OF TANK 0

PARAMETER

Temperature (°F)

1. Tank water

2. Steam supply

3. Discharge pipe air (range)
4. Discharge pipe (range)

Pressure (PSIA)

1. Suppression tank
2. Discharge pipe
3. Steam supply

Humidity Reading .
~ [Dew point/air temp.) F

0
TE-22 ( F)

Tank water level (ft)

Discharge pipe water level (ft)

Steam Flow Rate (1b/hr)

PIPING ARRANGEMENT L
AIR LENGTH 54,370 ft
2.17_ft
RUN NUMBER
1 2 3 4 5
75 75 76 76
n 423.5 822.5 | 422.5 422.5
posins ol ol
§§ 285-325| 290-330| 290-320 | 290-315
__:5.%_‘ 325-340| 327-335| 325-338 | 320-332
Ll =
wn o
2o
gg 3.69 3.73 3.7 3.66
r‘ag 3.69 3.73 3.7 3.66
r—u.ll.d
= = 308.9 296.0 | 306.1 304.8
— o w
aw 6.6/ 10.3/ 0.8/ 5.5/
ut 69.11 68.8 67.6 67.6
o
;_ggsg
77 77 83 84
3.65 1.65 3.65 3.65
3.65 3.65 3.65 3.65
1.60 1.53 1.58 1.57

Oh9h2Z=0daN
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INITIAL CONDITIONS FOR 1/4-SCALE T-QUENCHER TESTS

TEST NO. PB-3

DATE RUN__ 2/5/79

DISTANCE OF T-QUENCHER ABOVE TANK BOTTOM

1

DISTANCE OF T-QUENCHER FROM VERTICAL CENTERLINE OF TANK__1.45 ft

PARAMETER

Temperature (°F)
1. Tank water
2. Steam supply

3. Tischarge pipe air (range)
4. Cfischarge pipe (range)
Pressure (PSIA)

1. Suppression tank

2. Discharge pipe

3. Steam supply

Humidity Reading s
[Dew point/air temp.) “F

)
( F)
Tank water level (ft)

TE-22

Discharge pipe water level (ft)

Steam Flow Rate (1b/hr)

PIPING ARRANGEMENT M
AIR LENGTH 54.435 ft.
1.76 ft
RUN MUMBER
) 2 3 | 4 5
76 76 77 77
417 417.5 | 412 417
a05.332 1305-325 | 310-330_ | 307-330
322-337 1320-335 | 322-335 | 318-334
3.66 3.66 3.67 3.67
370 | 3.720 | 371 3.70
303.6 | 304 302.8 | 302.4
-2.7, |-6.6/ 123.4, |-3.5/
52.8 53.0 55.4  56.1
70 73 74 75
3.60 | 3.605 | 3.605 3.61
.
3.52 3.52 3.52 2 53
1.57 1.57 1.56 1.57

N C—

On9h2=0dEN
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APPENDIX B

MONTHLY CALIBRATION RESULTS
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NONON NN RN NN RN NN RN e e e

TABLE B-1

SLOPE COEFFICIENTS FROM MONTHLY CALIBRATIONS

PRESSURE
TRANSDUCER

O W O NN s W NN

O S I = I e e e
W @ o d W N e

CHANNEL
NUMBER

O 9 U W -

e
O 0 NN U WwN

e
w N = O

B-1/B-2

SLOPE
PSIA/DIV

(Test PB-1)

12.5719
6.5391
6.5728
0.4887
3.9290
3.9295
0.2193
0.1995
0.2030
0.4483
0.1965
0.1937
0.2032
0.1930
0.1964
0.1970
0.1861
0.2065

SLOPE
PSIA/DIV

(Tests PB-2&3)

12.4566
6.5585
6.6528
0.4910
3.9663
4.0547
0.6776
0.4059
N.5879
0.5236
0.2170
0.1996
0.2041
0.2088
0.1999
0.1947
0.2046
0.1961
0.2056

£G7
/

3

N
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APPENDIX C

PEAK SRVDL, AIR BUBBLE,
AND TANK WALL PrESFURES
FOR ALL TESTS
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TAENCHER TEST (N U S CORF ) (1 /74 SCALE)

TEST DATE 1/11/79 VISICORIER 1

TEST NO. PE-1 DATA FETUCTION SHEET ANOL YSTS BY

RUN ND. 2 (CHART ANALYSTS)

B L a s e T R LA A

+ +
e STEST SCHAN.SNO.OF +FRESSURE+ SLOFE ¢
¢ FUNCTION $ ID- & NO. # DIV. +(FSDOR + FSIA/DIVE
® & FT ¢ ¢ + LABELEDH &
+ +

D T g e e R e
SFRESSURE FLLSE RISE TIMES 1 ¢ 1 s % g
SSTEAM FLOW $ 1 8 1 ¢ s 2 ¢
SSTEAM INLET FRESSURE & 1 ¢ 1 ¢ z 2 %
SFEAK PIFE PRESSURE ¢ 2 ¢ 3 8 s ¢ 3
SFEAK PIFE PRESSURE ¢ 3 ¢ 5 ¢ % ¢ ¢
S$INLET STEAM TEMFERATURE & NA ¢ NA ¢ ¢ 2 ¢
SFIPE FRESSURE AT T=5 SEC® 2 ¢ 3 ¢ 2 2 s
SFIFE FRESSURE AT T=5 SECE 3 ¢ 5 ¢ 8 ¢ 2
SFEAK PRESSURE ¢ 4 ¢ 7 @ $ ¢ 2
SFEAK FRESSURY ¢ S5 ¢ 9 @ % s 2
SFEAK FRESSUR: ¢ 6 11 @ : $ g
SFRESSURE AT T=5 SEC. ¢ 5 & 9 ¢ 3 ¢ s
SFRESSURE AT T=5 SEC. & 6 ¢ 11 ¢ 3 ¢ ¢
SPEAK POSITIVE FRESSURE ¢ 19 ¢ 13 ¢ ¢ ¢ s
SFEAK NEGATIVE FRESSURE & 19 & 13 ¢ : $ s
SPEAK FOSITIVE FRESSURE & 20 & 14 ¢ s ¢ 2
SFEAK NEGATIVE FRESSIRE & 20 ¢ 14 ¢ ¢ s s
SAVERAGE FPOSITIVE FRESS. $198204134144 ¢ & ¢
SAVERAGE NEGATIVE FRESS. $19420$13414% s 2 ¢

B T i RN

:
!

*Indicates GE Company Proprietary information
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(174 SCaALE)
VISICORIER 2

TAENCGER TEST (NU S COORF )
TEST IATE 1/11//9

TEST NO. FB-1 DATA REIUCTION SHEET ANALYSIS EBY

RUN NO. 2 (CHART ANALYSIS)
PN Ty ey e
+ +
i STEST SCHAN.SNO.OF +FRESSIRE+ SLOFE ¢
¢ FUNCTION $ ID- & NO. & DIV, +(FSDOR + FSIA/DIVE
= s FT 2 - + LAEELED H
+ +
WMWHMW*W###
SFFREMENCY (CYOLES/SEC) @ : N ] - v
SFEAK OVER FRESSLRE $ 7 € 1 % * * *
SFEAK UNIER FRESSURE $ 7 & 1 @£ z . o
SFEAK OVER FRESSURE $ 8 & 2 ¢ £ 5 £
SFEAN UNIER FRESSURE ¢ 8 ¢ 2 ¢ k3 - M
SFEAN OVER FPRESSURE ¢+ 9 & 3 @ 4 - -
SFEAK UNLER FRESSE $ 2 € 3 £ v - v
SFEAK OVER FPRESTLURE $10 & 4 @ H ki >
SFEAR UNIER FFESSURE 10 & 4 2% H * *
SFEAK OVER FRESSURE £11 & © = H . ]
SFEAK UNIER FRESSURL £11 & % = . k-l -
SFEAK DVER FRESSLRE $£12 & 6 = : H t
SFEAK UNIER FRESSURE 12 & &6 = B . L
SFEAK OVER FRESSURE $13 ¢ 7 ¢ H s+ *
SFEAK UNLER FRESSURE $13 & 7 ¢ H + +
SFELAK OVER FRESSURE 214 & 8 2 H k] k]
SFEAK UNIER FRESSURE $14 & 8 % H 5 K
SFEAK OVER  PRESSURE 215 ¢ 9 £ H * H
SFPEAK UNLER FRESSURE $15 ¢ 9 2 3 H £
SFEAK OVER FPRESSURE £16 % 10 # < H -
SFEAK UNIER FRESSURE £16 & 1C @ 5 E3 -
SFEAK OVER FRESSURE $17 & 11 2 - H H
SFEAK UNIER PRESSURE 17 2 11 @ H kK £
SFEAK OVER FPRESSURE $ 18 € 12 £ H H s
SFEAK UNIER FRESSURE $18 £ 12 < * 4 -
WWWHHM+H+W#%
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TARENCHER TEST (N U S O ) (1 /74 SCALE)

TEST DATE 1/11/79 VISICORIER 1

TEST NO. FE-1 [ATA REIUCTION SHEET ANALYSIS RY
RUN NO. 3 (CHART ANALYSIS)

$44 I ST 1TSS SIS LTINS IR AATANTIIT 1 1 L e BRI NT

+ .
L STEST SCHAN.SND.OF +FRESSURE+ SLOFE ¢
¢ FUNCTION $ I~ € NO. & DIV, +(FSDOR + PSIA/DIVE
< *FT 2 s + LABELETw 5
+ +

S$ETSESISI LRSI LSS LTI ILISALIINIIIIIT o b e 0 RN 0T
SFFESSIFE FULSE RISE TIMES 1 ¢ 1 & s @ N
$STEAM FLOW ¢ 1 ¢ 1 2 M * ¥
SSTEAM TN ET FRESSIIY $ 1 ¢ 1 % : s s
SFEAK FIFE FPRESSURE $ 2 &€ 3 2 * b i
SFEAK FIFE FRESSURE 3 & 5 @ E = ki
SINLET STEAM TEMFERATLRE ¢ NA § NA § + s H
SFIFE FRESSIRE AT T=0 SECE 2 ¢ 3 @ v v $
IPE FRESSILRE AT 7T=85 SEC® 3 & S ¢ K 5 ]
SHEAN PRESSLRE $F 4 S 7 2 < 3 1
SFEAN PRESOSURE $ 5 £ 9 = v + t
SFEAK FRESSULRE $ 6 11 2 - + o
SFRESSURE AT T=5 SELC. s 5 ¢ 9 3 : L L
SFRESSIURE AT T=5 SEC. $ 6 %11 % * H s
SFEAK FPOSITIVE FRESSIFRE $ 19 ¢ 13 & 5 * v
SFEAK NEGATIVE FPRESSIRE § 19 § 13 ¢ 5 : 3
FEAK POSITIVE FRESSURE § 20 ¢ 14 ¢ < M M
SFEAK NEGATIVE FRESSIRE & 20 ¢ .4 % 3 H s
SAVERAGE FOSITIVE FRESS. $19420%13414% $ N 5
SAVERAGE NEGATIVE FRESS. 3198208134145 $ H B

L R R L e e i kR U R
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TAUENCIER TEST (NU S CORF ) (1 /74 SCALE)

TEST DATE 1/11/79 VISICORIER 1
TEST NO. FB-1 DATA RETUCTION SHEET ANALYSIS BY
WUN NO. 4 (CHART ANALYSIS)
$40400 080000530 30000 D30I $OS S TSIS SRS DT v 1t H L L 1 S 5050 0SS
-+ +
B S$TEST SCHAN.SND.OF +FRESSURE+ SLOFE ¢
¢ FUWHCTION $ ID- & NO. & DIV, +FSDOR + FSIA/DIVS
B $PFT @ : + LAFELED+ :
+ +
i a s s s L 1 T TSRV RV TRV SRR R S TSR SRS SO P T VP Y PPy
HFRESSURE PULSE RISE TIMES 7+ & 1 & : H s
SSTEAM FLOW ¢ 1 2 1 2 3 B :
SSTEAM INLET FRESSURE ¢ 1 & 1 & s B :
SEAK PIFE FRESSURE ¢ 2 & 3 ¢ . : z
SFEAK FIFE PRESSURE ¢ 3 2 5 & $ : 2
S$INLET STEAM TEMFERATURE ¢ NA & NA 2 s 3 s
SFIFE FRESSURE AT T=5 SECS 2 & 3 & 2 B :
SFIFE FRESSURE AT T=5 SEC$ 3 & 5 & % : :
SFEAK FRESSURE ¢ 4 & 7 & 2 s 3
SFEAK FRESSURE ¢ S5 & 9 & s : s
SFEAK FRESSURE ¢ 6 11 @ % s s
SFRESSURE AT T=5 SEC. ¢ 5 & 9 @ s s s
SFRESSURE AT T=5 SEC. 2 6 211 % . B s
SFEAK PUSITIVE FRESSURE & 19 & 13 2 s B s
SFEAK NEGATIVE FRESSURE £ 19 & 13 2 B s :
SFEAK FUSITIVE FRESSURE € 20 & 14 & s B B
SFEAK NEGATIVE FRESSURE € 20 & 14 & s s :
SAVERAGE FOSITIVE FRESS. $19820813414% s : s
SAVERAGE NEGATIVE FRESS. $19820€13414% s : :
Lt T T T T S YRR N R R PR O SRS PV P PP TPy
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TARENCGHER TEST (NUSCORF ) (1 /S 4SCALE)

TEST DATE  1/11/79 VISICORIER 1
TEST NO. FE-1 DATA FEIUCTION SHEET ANALYSTS BY
RUN NO. 5 (CHART ANALYSIS)
4444544503838 00440 0001 SHIDSTISIADSIIRTL et 1 h 0 10 BRSBTS ELT
+ +
¢ STEST SCHAN.SND.OF +FRESSURE+ SLOFE 3
¢ FUNCTION $ I~ & NO. & DIV. +(FSDOR + FSIA/DIV
¢ $FT 8 ¢ + LABELEIM 8
+ +
52 548 S 4L IS IS LT 1t e e S SIL TS SS
) & 1 @ ¢ s ¢
SSTEAM FLOW ¢ 1 % 1 & ¢ 3 $
SSTEAM INMLET FRESSURE & 1 ¢ 1 & 8 ¢ ¢
SHFEAR PIFE FRESSURE $ 2 ¢ 3 ¢ ¢ ¢ Y
SFEAR FIFE FRESSURE ¢ 3 9 5 ¢ ¢ s 2
SINLET STEAM TEMFERATURE & NA & NA & ¢ s ¢
SFIFE FRESSURE AT T=5 SECE 2 ¢ 3 ¢ ¢ s %
SFIFE PRESSURE AT T=5 SEC$ 3 ¢ 5 ¢ ¢ s s
SFTAK FRESSURE ¢ 4 & 7 @ ¢ s $
SFEAR FRESSURE ¢ 5 ¢ 9 ¢ s s %
FFEAR FRESSURE $ 6 11 ¢ $ ¢ ®
SFRESSURE AT T=5 SEC. & 5 ¢ 9 @ 8 ¢ ¢
SFRESSURE AT T=5 SEC. ¢ 6 11 ¢ s ¢ ¢
SFFEAK FOSITIVE FRESSURE & 19 ¢ 13 ¢ ¢ 3 &
SFEAK MNEGATIVE FRESSURE ¢ 19 ¢ 13 ¢ s s s
SFEAK FOSITIVE FRESSURE @ 20 ¢ 14 ¢ & ¢ s
SFEAK NEGATIVE FRESSURE € 20 & 14 ¢ s ¢ s
SAVERAGE FOSITIVE FRESS. $19842041341 & & s s
SAVERAGE (EGATIVE FRESS. $19820813414% ¢ s =

|
|
5
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TAENGER TEST (NUSCORF ) (1 /7485CALE)

YEST DATE  1/11/79 VISICORIER 2
TEST NO. FB-1 DATA FEDUCTION SHEE | ANALYSTS BY
RUN NO. 5 (CHART ANALYSIS)
45040543 11400 S 000000000 DRSR LSBT FRET e e L SET BR800
+ +
o STEST SCHAN.SND.OF +FHRESOSURE+ SLOFE  $
M FUNCT IO0ON £ I £ NO. & DIV. +(FSDOR + FSIA/TIVS
. $FT 2 - + LAEELED b
+ +
F5 54543 LSS S04 00500 I 00NN SR IS EE RS i - - SRR RN RIS
SFREMENCY (CYQLES/SEC) @ s s - M N
SFEAN DVER  FRESSUNE S 7 & 1 % “< ¥ T
SHEAK UNIER FRESSURE $ 7 & 1 % & . v
SHEAR OVER  FRESSURE $ 3 ¢ 2 =2 > s ¥
AN UNLER FRESSURE $ 86 ¢ 2 ¢ < s »
SFEAK OVER  FRESOURE ¢ 9 & 3 % 3 - s
SFEAK UNIER FTESSURE ¢ 9 & 3 = E ¥ v
SFEAR OVER  FRESSURE $10 & 4 =2 * s -
HEAK UNLER FRESSURE 10 & 4 3% - s *
SFEAK OER  FRESSURE $11 & S5 € s - *
SFEAK UNLER FRESSURE $11 & 5 @ & M 0
SFEAK OVER  FRESSURE 12 & 6 2 ¥ . B
SFEAK UNLER FRESSURE $12 & 6 % L4 & B
AN OER  FRESSLRE $13 ¢ 7 € v o *
SFEAR UNLER PRESSURE $13 & 7 2 & v .
SHFEAK OVER  PRESSURE 14 ¢ 8 = v <> *
SHFEAK UNIER FRESSURE $14 & 8 % ¥ s >
$FEAN OVER  FRESSURE $15 & 9 % . 5 +
A UNDER FRESSURE $15 ¢ 9 < s B s
SEAK OER  FRESSURE $16 %10 % H M 5
FFEAK UNIER FRESSURE $16 ¢ 10 =% H - -
TFEAR OVER  FRESSURE $17 £ 11 = B 3 -
SFEAN UNIER FRESSURE $17 £ 11 = b - *
SFEAN OVER  FRESSURE $18 & 12 % & - L3
SEAN UNTER FRESSURL $18 & 12 % ¥ N s

=8
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TAUENCHER TEST (N USCHE ) (1 /74 SCALE)D

TFST DATE  1/31/79 VISICORIER 1

TEST NO. FE-2 LATA REDUCTION SHEET ANNLYSTS BY

RUN NO. 2 (CHART ANALYS1S)
R R S R e R R R R R R e e AR

+ +
s FTEST SCHAN.SNO.OF +FHESSIRE  OLINE §
s FUNCTION $ I £ NOL & DIV. +(PSDOR + ~SIA/DIVE
& 2 B + LABELEIR :
+ +

$334838 0945 351400450005 S 0L IS S A AR AR LT - 1 L e L S RE SR INE
SFRESSURE. FPULSE RISE TIMES 1 & 1 3 - v v
$STEAM FLOMW $ 1 & 1 % ] * ¥
SSTEAM 1MLET FRESSURE $ 1 5 1 % . : B
SHFEAK 7 IFE FRESSURE $ 2 & 3 2 : H v
SFEA. FIFE FRESSURE $ 3 8 5 3 v : v
SIMLET STEAM TEMFERATURE & NA & NA $ : B .
FIFE PRESSIRE AT T=0 SECSE 2 ¢ 3 ¢ v o L
SFIFE FRESSURE AT T=0 SECE 3 ¢ 5 ¢ v . v
SFEAKN FREGSURE $F 4 % 7 % 1 v *
SFEAK FRESHURE $F 5 2 92 % v B b
FHEAR FRESSURE $ 6 %11 % & N 5
SFHRESSURE. AT T=05 SEC. $ 05 5 9 % . - v
SFRESSURE. AT T=5 SEC. $ 6 211 % B & -
SFEAK FPOSITIVE FRESSUME & 19 ¢ 13 @ s : .
SFEAK NEGATIVE FRESSURE ¢ 19 ¢ 13 & T o :
SFEAK POSITIVE FRESSURE § 20 § 14 3 - ¥ v
SFEAK NEGATIWE FRESSIFRE $ 20 § 14 3 v v v
SAVERAGE. FOSTITIVE FRESS. $19820413A14% e + <
SAVERAGE NEGATIVE FRESS. $198200913A14% - v v

5435338 4 It R T I TN SR TR TR RN R NI b b SR BRI
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TAUENCGER £ST (NUSCOR ) (1 /74 SCALE)

TEST IAWTE  1,31/779 VIS TOORIER .

1EST NO. FR-2 DATA REIUCTION SHEET ANALYSTS RY

RUN NOL. (CHAIRT ANALYSIS)
SISt SRR RS U R SRR R IR RN PRI Rt RNt 1 b e SRR U0

+ 4
B STEST SCHAN.SNO.OF +FRESSURE  SLOFE §
H FUNECTION & Il 2 NO. § DIV, +(FSDHOR + FSIATIVE
B I v + LA LEL+ k
+ +

QWﬂWWMW+O4OOOO+OO#% RS
SHFREQUENCY (CYQES/SED & . 4 K K1 v
SFEAR OMER FRESSURE F 7 & 1 % > - v
SFEAR UNIER FRESOURE § 7 & 1 = . B v
SHFEAN OER  FRESSURE ¢ 8 & 2 ¢ . K -
SFEARN UNIER FRESSIRE $ 8 ¢ 2 = - M H
SFEAR MR FRESSURE ¢ 2 & 3 2 & M .
SFEAN UNIER FRESSURE $ 2 = 3 = - s -
SFEAR OVER  FRESSURE $ 10 & 4 % v v -
SFEAR UNLER FIESURE $10 & 4 =% . . v
SHEAR OER  FREGOGURE £11 & S 2 ¥ . .
SFEAR UNIE K FRESOURE 11 & S % v - v
SFEAR OMER  FRESSURE 12 3 &6 = v v .
SFEAK UNIE . FRESSURE +12 €& &6 € v v .
SFEAR OVER  FRESSURE $13 ¢ 7 € " T .
SHEAR UNIER FHESSURE 12 £ 7 € * * .
SFEAR DR FRESSURE $14 3 B % v v ¥
AR UNLER PRESSURE $14 3 8 % v K .
SFEAR OVER  FRESSURE €15 ¢ 9 @ 0 v v
SFHFEAN UNDER FRESSURE $15 & 9 € 5 v .
SFEAK (VER  MRESSURE $16 % 10 % v K v
FHEAR UNIER FRESSINE 16 % 10 = & B 3
AR OER  FRESSURE $ 17 s 11 = 0 M s
FHEAK UNIER FRESSIRE. $17 11 % v b v
SHEAR OVER FRESSLEE +18 % 12 = % . v
SFENK UNIER FRESSURE $18 £ 120 = v H S
R e R e e R e R R R e R R B R AU B AL LU S

o
o
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TRENCHER TEST (NUSCORF ) (1 /74 SCALE)

TEST I@YE 1/31/79 VISICORIER 1
TEST NO. FR-2 ATA REIUCTION SHEET ANALYSTS RY
FUN NO. 4 (CHART ANALYSIS)
e e S TN S r e e s e e e e e I a e e e e e e T e e e e ettt et e B8 e
+ +
- FTEST SCHAN.SNOD.OF HRESSURE+  SLOFE 2
* FUONCT ION # ID- %2 NO. & DIV, +(FSIHOR + FSIA/ZDIVE
s FFT 2 + + LABCLEDW 4
+ +
e . e e o R St % ET T RS
FRESSURE FMULSE RISE TIMES 1 1 % ¥ - -
FSTEAM FLOW F 4 2 1 3 M 2 -
FSTEAM INLET FRESSURE *= 1 = 1 % - : +
FFEAK FIFE FRESSURE £ 2 & 3 % - * -
FFEAK FIFE FRESSURE F 3 & 5 % - ¥ -
FINLET STEAM TEMFERATURE & NA & NA $ * - *
SFPIFE FRESSURE AT T=5 SEC$ 2 ¢ 3 ¢ - v 5
SFIFE FRESSURE AT T=5 SECE 3 & S5 & * - =3
FFEAK FRESSURE s 4 % 7 % 2 * -
FEAK FRESSURE s 5 &€ 9 £ - * -
FHEAK FRESSURE £ 6 11 £ L3 ¥ *
FHFFESSURE AT T=5 SEC. : 5 £ 9 2 - v -
SFFRESSURE AT T=5 SEC. : 6 F 11 % - > >
SFEAK FOSITIVE FRESSIRE £ 19 ¢ 13 2 - - .
FFEAK NEGATIVE FRESSURE € 19 = 13 $ * * -
FHEAK FOSITIVE FRESSIURE & 20 £ 14 % 2 3 *
SFEAK NEGATIVE FRESSIFRE + 20 % 14 % * * *
FAVERAGE FOSITIVE FRESS. $19320%13214% % = *
SAVERAGE NEGATIVE FRESS. $19820%13aA14% * * *

SRR A SRt TRt RN v e e S R S S




NEDO-24640

TAENCHER TEST (NUSCORF Y (1 /74 SCALED)D

TEST ATE 1/31/79 VISICORIER 2
TEST NO. FPB-2 (ATA REIVCTION SHEET ANALYS TS RY
RN NO. 4 (CHART ANALYSIS)
SEEEIIATINS %ﬁﬂWﬁWM‘%GﬂtrrH++&# SR
H STEST SCHAN.SNO..OF W‘HE.‘iSlR&* GLOFE
s FUNCTION £ I & NO. & DIV, +(FSDHOR + FSIAZD
- = FT % - + LABELEDW

» . 2

WMM"Y C Ytlk‘»/‘il )

> - v w v
SFEAK OVER  FRESSURE * 7 % 1 % » v
SFEAR UNDER FRESSURE T 7 % 1 % - -
FHEAK OER  FRESSURE + 8 % 2 % ¥ v
FFEAK UNLER FRESSURE + 8 3 2 % L ¥
FHEAK OER  FPRESSURE * 9 % 3 % - v
SFEAK UNIER FRESSURE s 92 & 3 3 v *
FHEAK OER  PRESSURE 10 ¢ 4 % ¥ -
SHEAN UNDER FRESSURE #10 & 4 % - v
SHEAK OER  PRESSURE +£11 % 5 % - v
SFEAR UNIER FRESGURE 1 5 9 % v -
SFEAK OVER  FRESSURE F 12 3+ 6 % B K3
FHFEAK UNIER FRESSURE =12 $ &6 = - .
SFEARN OER  PRESSURE $13 = 7 = 3 H
FFEAK UNLER FRESSURE 13 ¢ 7 = 5 +
SFEAK OVER  FRESSURE $ 14 % B % ¥ ¥
FFEAK UNLER FRESSURE +14 ¢ 8 % » 5
FHEAK OVER  FRESSURE $15 + 9 % - &
SHEAR UNLER FRESSURE #=15 $ 9 = * -
FFEARN OVER  FRESSURE 16 % 10 % w v
SFEAK UNIER FHESSURE + 16 % 10 % ¥ H
SFHEAK OVER PRESSURE * 17 =11 % - 5
TFEAK UNIER FRESSURE + 17 %11 % > -
FHEAK OVER  PRESSURE +£18 % 12 = > T
FFEAK UNDER FRESSURE #18 % 12 % > 3
244400 S S RIS SNSRI R O R R AT RN IR L e SRR IR

L T s

e

V%

»
-

iiih#dhqh-ﬁkihdb##!'ﬂd!Q‘iib‘*#-ﬁ@#dh":ih‘.!ib#ik# i

L1
.-



NEDO-24640

TAUENCHER TEST (NUSCHRF ) (1 /4 SCALE)

TEST IATE  1/31/79 VISICORIER 1

TEST NO. FPR-2 IATA REILUCTION SHEET ANALYS TS RY

RUN NO. 5 (CHART ANALYSIS)

Pt L S T S RN I R RN IR AR SRR TR 1 e S SRS S

4 +
* FTEST SCHAN.SNO.OF +F1ESSURE+ SLOFE %
3 FUNCTTION = I % NO. ¢ DIV, +((FPSDOR + FSIA/LIIVE
5 &£ FT % % + LABELEDw ¥
+ +

T N T T I R RN PRI PRI RS BRIt I b b e SR T
FHHESSURE. FULSE RISE TIMES 1 2 1 $ * - 53
FOTEAM FLOW £ 1 £ 1 % . - &
FHSTEAM INLET FRESSURE s 1 £ 1 % - & ¥
FEAK PIFE FRESSURE : 2 & 3 2 - - v
FHEAK PIFE FRESSURE = 3 &£ S % v ¥ 3
FINLET STEAM TEMFERATURE £ NA $ NA & * - s+
SFIFE FRESSURE AT T=5 SECE 2 & 3 £ + . ¥
+FIFE FRESSIRE AT T=5 SECS 3 £ 5 # v B s
FHEAK FRESSURE ¥ 4 % 7 = 3 K L3
FHEAK FRESSURE = 5 £ 9 % H H ¥
FHEAN FRESSURE F & %11 % 5 3 $
FHRESSURE. AT T=5 SEC. s S = 9 % . - -
FHFRESSURE AT T=5 SEC. = 6 %11 % - H -
FHEAK FPOSITIVE FRESSURE £ 19 & 13 # H t £
#FHEAK NEGATIVE FRESSIERE £ 19 € 13 % . - &
#FHEAK POSITIVE FRECAIFRE £ 20 % 14 $ + £ +
FFEAK NEGATIVE FRESSURE £ 20 % 14 % s . N
FAVERAGE. FOSITIVE FRESS. #19820%13414% = % ¥
FAVERAGE NEGATIWE FRESS. $198A20%13814% £ % $

N T T I T TR T e T a R St S PRI SR R e b L U e




TAUENCHER TEST
TEST tATE

TEST NO. FR-2

NEDO-24640

(174 SCaALE)
VISTCORDER 2

CNUS CORF D)
1/34/779

DATA FEDUCTION SHEET ANALYS TS RBY

RUN NO. 5 (CHART ANALYSIS)
S008I 80408848 S RN TN T LIRS RTIRNN
') +
* STEST SCHAN.SNO.OF +FRESSURE+  SLOFE <
+ FUNCTION & I & NO. & DIV, +(FSDHOR + PSIA/DIVE
S # PT = B + LABELEDw v
+ +
e e A h i il i i aisiazasaam il s el i i
SFREQUENCY (CYOLES/SEC & - H v v H
FFHEAK OVER  FRESSURE £ 7 % 1 = * 5 -
FFEAK UNIER FRESSURE F 7 % 1 % - 4 o
SFEAK OVER  FRESSURE = 8 F 2 % i v >
AN UNDER FRESSURE F 8 ¢ 2 % - K -
SFEAR OVER FRESSURE + 9 % 3 = &3 K .
FHEAK UNLER FRESSURE $ 9 ¢ 3 = - v £
SFEAK OVER PRESSURE 10 = 4 % - v v
SFEAK UNIER FHESSURE £ 10 ¢ 4 ¥ * v v
SHFEAK OMER  PRESSURE £11 5 % - v .
SFEAK UNIER PRESSURE 11 = 5 % - - v
SFEAK OMER  FRESSURE $12 % 6 % ¥ K
FFEAN UNIER PRESSURE T 12 & 6 = @ - v
SFHEAK OER  FRESSUIRE + 13 & 7 % - K i
SFEAN UNLER FRESSURE $13 £ 7 = * K ¥
SFEAK OVER  PRESSURE ¥14 3 8 3 E3 < »
SHEAK UNDER FPRESSURE T+ 14 & 8 % v 9 -
SFEAK OER  PRESSURE +15 £ 9 = v ] &
SFEAK UNIER FRESSURE + 15 =+ 9 = * B .
SFEAK OFR PRESSURE ¥ 16 % 10 = i 5l w
SFEAR UNIER PHRESSURE # 16 % 10 % w 3 *
SFHFEAK OER  FRESSURE + 17 11 = N v v
SHPEAR UNLER PHRESSURE ¥+ 17 %11 = ¥ . H
AR OER  FRESSURE £ 18 € 12 % H kS &5
SFEAK UNDER FRESSURE 18 £ 12 = K : ]
SEEL IR AT LRSI S54SR BSR4+ttt 0 ¢ SRRl




NEDO--24640

TAENCHER TEST (NUSCOR ) (1 /74 SCALE)

TEST DATE  2/5779 VISICORIER 1

TEST ND,. PB-3 aTA REDUVCTION SHEET ANALYS LS BY

RUN NO. 1 (CHART ANALYSIS)

23S SIS Sttt St SN S R L AT T FF TR R RS R O e R SRR R RS

+ +

s FTEST SCHAN.SNO.OF +HRESSURE Y SLOFE $
- FUNCTION 2 ID- % NO. & NIV, +(FSDHOCR + FSIA/DIVE
- * FT = - + LABELELW »

4 +

S S T S A R S N R R R RN I R TR R PSRRI M e SRR TS
SFFESGURE. FULSE RISE TIMES 1 + 1 @ - - k3
FSTEAM FLOW $ 1 % 1 2 - . .
FSTEAM INLET FRESSURE + 1 =+ 1 % - v -
FFEAK FIFE FHRESSURE * 2 %= 3 % - v -
#FHEAK FIFE FRESSURE *= 3 = 9 % . . -
FINLET STEAM TEMFERATIRE 3 NA § NA £ ] - -
SFIFE FRESSURE AT T=0 SECs 2 & 3 % * 3 »
SIFE FRESSURE AT 7=0 SECs 3 & © % K - »
FFEAK PRESSURE - 4 % 7 = > - .
FFEAK FRESSURE s O £ 9 % . - .
FHFEAK FRESSURE * 6 %11 % - - a
FHHRESSURE AT T=5 SEC. *+ 9 £ 9 = - v w
FFRESSURE. AT T“‘ sSEL. *: 6 %11 % - - >
SFEAK FOSITIVE FRESSURE 2 19 ¢ 13 & - - w
SFEAK NEGATIVE FRESSIRE < 19 2 13 % » " £
SFEAK POSITIVE FRESSIRE $ 20 % 14 - - .
FHFEAK NEGATIVE FRESOHINRE 3 20 ¥ 14 4 5 -
SFOVERAGE FOSITIVE FRESS. 1982091 3&14% - > M
FAVRAGE NEGATIVE FRESS. $19&20%13a14% - M -

L e T e e L e et T e o s o




TOAUENCHER TEST

TEST DATE  22/%/79

TEST NO. PBE—3

RUN NO. L

(N U S CORF D 1

NEDO-24640

VISTCORIER

DATA REDUCTION SHEET

(CHART ANALYSIS)

S 4 S CALES

.

ANALYSTS RBY

4455443030 00883 SR A RN AN I AT RN NIRRT A M VL L I SR E R RN

>
- FUNCT 1 ON
*

R B R R R e e AR R R

SFREQUENCY CYCLES/SEC)
SFEAR OVER  FRESSURE
SHEAK OVER  PRESSURE
SFEAR UNLER FRESSURE
SFEAK OVER  FRESSURE
SFEAK UNDER FRESSURE
SHEAK OVER  FRESSURE
SPEAR UNDER FRESSURL
SFEAK OVER  FPRESSURE
SFEAK UNLER FRESSURE
P AK OVER  FRESSURE
SPEAK UNDER FRESSURE
SFEAR OVER  PRESSURE
SPEAR UNLER PRESSURE
SHEAK OVER  FRESSURE
SFPEAR UNDER FRESSURE
SFEAK OMER  PRESSURE
SFEAK UNDER FRESSURE
SFEAK OVER  PRESSURE
SFEAK UNLER FRESSURE
SFEAK OER  PRESSURE
SFEAN UNIER PRESSURE
SPEAN OVER  FRESSURE
SFEAR UNLER FRESSURE
$428448 500 SIS IR

STEST SCHAN . SNO..OF
£ I % NO. & DIV,
s FPT = -
R T
- w -
= 7 % 1 =
*» 7 % 1 =
+ 8 % 2 %
*+ 8 ¢ 2 =
* 9 3 3 =
s 9 £ 3 =
= 10 ¢ 4 %
« 10 & 4 =%
=11 = 9 =
= 11 = 9 =
=12 $ & =
12 % 6 =
*+ 13 = 7 %
* 13 £ 7 =
+ 14 = 8 %
* 14 8 =
=15 £ 9 %
+ 15 = 9 %
» 16 % 10 =
= 16 %+ 10 %
*= 17 £ 11 =
17 = 11 <
« 18 < 12 =
* 18 < 12 =
B E T R R £ R

0
)
—
o

... -+
HWREGSURE+  SLOFE &
+(FSDOR + FSIA/TIVE
+ LABELETH 3
4. .‘.

T S e T S T

5 4F g ok Wk 4% 48 €2 b €3 4b b ¢k &k b €% b o 4F 4B €5 S5 o &b 43 o €5

"ﬁ."‘f!"..idf-lliih‘hiii..ﬁ €h ok Sk wh gx dk dk 4k 4k 4k ek Gk 47 4k 4F dE
+ d% % 45 4% 45 &b dF o5 <5 ob 4b 4 45 €5 dh ¢b €F &b 4F oF 43 £F 4R 43 &
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NEDO-24640

TIMENCHER TEST (NUSCHRF > (1 /74 SCALE)

TEST DATE 2/5/79 VISICORIER 1

TEST NO. PE DATA FEIUCTION SHEEY ANALYSTS EY

RUN NO. 2 (CHART ANALYSIS)
B L L L r NSRS S S e e s =

+ +
s STEST SCHAN.SNO.OF +FRESSURE+  SLOFE &
& FUNCTION $ ID- & NO. £ DIV. +FSDOR + PSIA/DIVE
H & PT 3 & + LABELEDW 2
+ +

D Ty T e R R R RS Se e = e E e
SFESSURE PULSE RISE TIMES 1 & 1 % s 2 s
$STEAM FLOW & 1 & 1 % & x %
SSTEAM INLET FRESSURE £ 1 % 1 % & 3 &
SFEAK FIFE FRESSURE : 2 & 3 2 2 S z
HEAK PIFE FRESSURE 2 3 & 5 & & 3 &
SINLET STEAM TEMFERATURE ¢ NA & NA 2 s s s
SPIFE PRESSURE AT T=5 SECE 2 & 3 % % s s
SPIFE PRESSURE AT T=5 SEC$ 3 & 5 & % 2 2
FEAR FRESSURE & 4 & 7 % % : +
SFEAK FRESSURE ¢ 5 & 9 @ % & %
SFEAK FRESSURE £ 6 & 11 & z z 2
SFRESSURE AT T-5 SEC. £ 5 ¢ 9 3 % 2 :
SFFRESSURE AT T=5 SEC. ¢ 6 & 11 & % : z
SFEAK FOSITIVE PRESSIRE & 19 2 13 2 @ 3 :
SFEAK NEGATIVE FRESSIFE 2 19 & i3 & % s s
SFEAK POSITIVE FRESSURE & 20 £ 14 % : $ s
SFEAK NEGATIVE FRESSURE 2 20 2 14 % : s s
SAVERAGE FOSTTIVE FRESS. $19820813414% : 2 s
SAVERAGE NEGATIVE FRESS. $19820%134144 s s s

T L L R e e o R R R R T o e e




NEDO-24640

TQUENCHER TEST (N U SCORF ) (1 /4 SCALE)
TEST DATE  2/%5/79 VISICORDER 2
TEST NO. FE-3 DATA REDUCTION SHEET ANAL YSTS BY
RUN NO. 2 (CHART ANAL YSTS)
D a e e e Rt L s St L
+ +
z STEST SCHAN. END.OF +FRESSURE+  SLOFE &

¥ FUNCT I ON
»

SFREQUENCY (CYCLES/SEL)

FHEAKN
FHEAK
FHEAK
FHEAR
FHEAK
FHFEAK
*HEAK
*HEAK
FHEAK
FHEAK
FHEAR
AR
THEAR
THEAK
FHEAK
FHEAK
FHEAK
AN
FHE AR
FHEAKN
FHFEAR

SRR TRINIINNTR NN

MVER
LINDEF
OER
UNDE R
MER
UNDE R
OVER
LRNDE R
UINIE R
OMER
LINLE R
OVER
LINDE B
OVER
UNDE R
OVER
LN R
OV R
URNIE
VER
UNDE R
OVER
UNIDER

I £ ND. & DIV, +(FSDHOR + FSIAZDIVE
= FT = - + LABELED+ >

+
#ﬂ%ﬂfﬂ###h##vwffw##tﬁ#‘wﬁﬂ R R R = -5
% 5 > - - &
FRESSURE. s 7 = 1 = e - -
FRE SSURE = 7 % 1 - - - -
FRESSURE = 8 & 2 % - - -
FRESSURE *+ 8 &£ 2 % * v .
FRESSURE ¥y 9?2 = 3 % - » £
FRESSLRE * 9 = 3 % w - w
FRESSLRE. £ 10 & 4 % - £ &
FRESSURE. 210 ¢ 4 % & * *
RESSURE. &£ 11 & 5 € - * &
FHRESSURL =11 £ 5 £ . v -
FRESSURE. =12 & & = - » k3
FRESSURE *= 12 £ 6 =% - . -
FRESSURE 13 & 7 % * ¥ -
FRESSURE. 213 & 7 % - - .
FHRE SSURE: *+ 14 $ 8 % v w H
FRESSURE + 14 & 8 = k] - w
FRESSURE =+ 195 = 9 = - - -
FRESSURE 185 =2 9 = - - E3
FRESSURE. * 16 % 10 % * % &
FRESSURE * 16 % 10 % o - 4
FRESSURE 17 % 11 % - - 2
FRESOSURE 17 € 11 = * * -
FRESSURE * 18 £ 12 2 - ¥ &
FRESSURE ® 18 £ 12 % - - -
eSS0 SR E R ETRRE ¢ - e R TR
C-20 7 0




TAENCHER TEST (N U S CORF )
TESYT IATE  22/5/79

TEST NO. FE-3

FUN NO. 3

NEDO-24640

(

1 /7 4

VISTCORIER

S C

(CHART ANALYSIS)

A L
1

IATA REDUCTION SHEET

E

)

ANALYG 1S BY

244 AL NS EAS S0 St RSPl ERRREERERER Lt 0 e SRR

H STEST
H FUNCTION + 1D
> *FT

i e e R R e e R R

SFHRESSURE FULSE RISE TIMES
FETEAM FLOW

FSTEAM INLET FRESSURE
SFEAR FPIFE FRESSURE
FFEAK FPIFE FRESSURE
SINLET STEAM TEMPERATIRE
SFIFE FRESSURE AT T=05 SEC
SFIFE FPRESSURE AT T=0 SECS
SFEAN FRESSURE

SHEAN FRESSURE

FFEAK FRESSURE
SFRESSURE. AT T=5 SEC.
# RESSURE AT T=0 SEC.
SFEAK POSITIVE PRESSURE
SFEAN NEGATIVE FRESSURE
FFEAK FOSITIVE FRESSURE
SHFEAK NEGATIVE FRESSURE

€ ¥h uh O 4b @b 43 4F 4h ok 4% €3 b 45 Ok @B

1

CRE ok

4

5

&

o

~t

&
19
1y
20
20

+

+

FOHAN . FNOLOF  +FRESSURE +
* NO.

<

€ 43 dh €5 dp 4 € b b €0 42 O 4k b Ob 45 @

ALl -

re
-

e
HeSO N Z

i
13
14
14

™

= DIV,
- + LABELET+
. +

dh dk €5 ofF 43 oF ¢b €3 <5 oAk o db 4k o3 df dh 4B

SAVERAGE FOSITIVE FRESS. 2198208134 14%
SAVERAGE NEGATIVE FRESS. 1982085134145

R R e i R R R R R A R

C-21

L
-

€k €3 db b Sk ok 2% Gk ok dk dR G 4k 4k O Sk W0 i

L 22 B

€5 4% dh 45 € 43 €% €5 €2 €h <% 4% 45 €5 €3 45 @ 45 4

SEEEFET R L SR

SLOFE %
+(FSHOR + PSIAa/DIVE

”
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(13
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TAUENCHER TEST

NEDO-24640

(NUSCORF )Y (1 /74

SCALE

TEST IAWTE 22/0/779 VISTCORIER 2
TESYT NO. FE-3 IATA FEDUCTION SHEET

)

ANALYS TS BY

RUN NO. 3 (CHART ANALYSIS)
D R R S S SRR i
+ 4
: STEST 2CHAN.SNO.OF +FRESSURE+ SLOFE &
£ FUWLCTION 2 I~ & NO. 3 DIV, +FSDOR + FSIA/DIVE
: £ PT % M + LABELEDH s-
+ +
B R RS SRR X EEE R e
SFREQUENCY (CYCLES/SEC) & 4 " $ &
SFEAR OMER  FRESSURE : 7 & 1 % 3 " "
SPEAK UNDER FRESSURE s 7 &+ 1 % " " "
SFEAR OVER  FRESSURE : 8 & 2 2 2 N
SFEAR UNTER FRESSURE s 8 2 2 % " &
SFEAR OER  FRESSURE £ 9 & 3 % " ™ 4
SFEAR UNDER FPRESSURE : 9 & 3 % : : "
SFEAR OVER  FRESSURE $10 & 4 % : 4 5
SFEAK UNIER FRESSURE $10 & 4 % " 3 N
SFEAR OVER  FRESSURE 211 & 5 % . s o
SEAT UNDER FRESSURE 11 & 05 % " M
SFEAK OVER  FRESSURE $12 & & % " N "
SFEAK UNDER FRESSURE 212 & 6 % 4 3 5
SFEAR OVER  PRESSURE $13 2 7 % & "
SFEAK UNDER FRESSURE 213 2 7 % o H
SHFEAK OVER  FRESSURE $14 & 8 2 : " v
SFEAK UNIER FRESSURE $14 ¢ 8 %2 4 N .
SFEAK OUFR  FRESSURE $15 & 9 % 4 ¥ "
SFEAK UNDER FRESSURE $215 2 9 @ v : "
SPEAK OVER  PRESSURE £ 16 %10 % 3 4 P
SFEAR UNDER FRESSURE £ 16 & 10 % N o 3
SPEAR OVER  PRESSURE £ 17 & 11 % N 3 N
SFEAR UNDER FRESSURE $17 & 11 % 3 3
SFEAR OVER  PRESSURE 218 12 % " -::. N
SPEAK UNDER FRESSURE 218 ¢ 12 % : " 4
R E S R a
C~22 A9

h' 7
Ay A

v P
J I



TAUENCIHER TEST «( N U S CORF )

TESY ATE 2/5/79

TEST NO. FE-3

RUN NO. 4

>
- FUNCTION
-

(CHART ANALYSIS)
FEERFR R NI IR SO LN I SIS IR S S S0 S S0 0T

FFRESSURE. FILSE RISE TIH:v

FOTEAM FLOW

SSTEAM INLET PRESSURE
SFEAK FIFE FRESSURE
FHFEAK PIFE FRESSURE
SINLET STEAM TEMFERATURE &

-

SFIFE FRESSURE AT T=%5 SECS
SFIFE FRESSURE AT T=9%5 SECS

FHFEAK PHRESSURE.

FFEAK FRESSURE

FFEAK PRESSURE
FFRESSURE AT T=% SEC.
FPRESSURE AT T=5 SEC.
SFEAK FOSTTIVE PRESSURE
FFEAK NEGAT TUE FRESSLIRE
SFEAK PUSITIVE PRESSIRE
FFEAR NEGATIVE FRESSUEE
TAVERAGE. FOSITIVE FRESS.
FAVERAGE NEGATIVE FRESS.,

i i B R R R

Wb ik gk 4k ok b dF o0 0

-
-

NEDO-24640

(1 /74 SCALE)

VISICORIER

IATA REDUCTION SHEET

1982051381 4%

T19420%1 341 4%

CEE R

MR .
L

23

1

ANALYS TS BY

Gt SRS S S S S

+ +
TEST SCHAN.ENO.OF +FRESSURE+  SLOPE 4
I & NO. # DIV. +(PSDOR + PSIA/DIVE
FT & & + LAKELED &

+ . 2

SESETTETSDEEI - b S E S0 S 000
1 0+ 1 2 3 & &
1 % 1 @ & 2 $
1 & 1 & & & &
2 & 3 2 & & &
3 2 5 ¢ $ s &
NO & NA S 3 £ -
2 & 3 & & & s
3 205 ¢ % $ &
4 & 7 @ % 3 2
5 & 9 & & & 2
6 %11 2 2 2 2
5 & 9 @ 2 & &
6 11 % & s s
19 £ 13 £ 2 2 »
19 2 13 2 & 2
20 % 14 % : S 2
20 % 14 % : & s
s $ s
¢ & &

R T

s
q&
=
:




NEDO-24640

TOUENCHER TEST (N USCORF ) (1 /4 SCALED)
TEST DATE  2/5/79 VISTCORIER 2
TEST NO. PE-3 DATA REDUCTION SHEET ANALYSIS Y
RUN NO. 4 (CHART ANALYSTS)
B Ty LT v s A S 2 2 E e e
+ +
¢ STEST SCHON.ENO.OF +FRESSURE+  SLOPE &
$ FUNCTION I~ % NO. & DIV. +(FSDOR + FSIA/DIVE
$ ¢ FT & $ + LAFELEI s
+ +
T T A S e e s R
SFREQUENCY (CYCLES/SEC) 4 ¢ & $ 2 $
SFEAK OVER  FRESSHRE & 7 & 1 ® $ 3 2
SFEAR UNLER PRESSURE ¢ 7 ¢ 1 # $ 3 3
SPEAK OVER  PRESSURE $F 8 & 2 & $ & 2
SFEAK UNLER FRESSURS $ B8 & 2 & 3 ¢ $
SFEAK OVER  FRESSUNE $ 9 ¢ 3 & $ ¢ s
SPEAK UNDER FRESSURE $ 9 & 3 & $ ¢ $
$UEAK OVER  PRESSIYE 210 & 4 & s s 2
SFEAR UNDER FRESSURE $10 ¢ 4 % s & 2
SFEAK OMER  FRESSURE 1% 3 5 & s 2 $
SFEAR UNDER FRESSURE $11 ¢ S5 ¢ s s g
SHFEAK OVER  FRESSURE $£12 & & % 2 $ &
SFEAR UNDER FRESSURE 212 & 6 & & 3 s
SHEAK OVER  FRESSURE $13 & 7 ¢ $ s
SFEAK UNLER FRESSURE $£13 & 7 % & ¢ &
SFEAK OVER  FRESSURE $£14 & 8 % 2 & £
SFEAK UNIER PRESSURE 214 & 8 $ & s 2
SFEAK OVER  FRESSURE 215 & 9 & & s 3
SFEAK UNDER FRESSURE 215 & 9 @& 3 ¢
SFEAK OVER FRESSURE $ 16 & 10 % & $
SFEAK UNLER FRESSURE $16 & 10 & & s e
FEAK OVER  FRESSURE $17 ¢ 11 # % &
SFEAK UNDER FRESSURE $17 & 11 & 4 ¢ s
SFEAK OVER  PRESSURE $18 ¢ 12 & < $ s
SFPEAK UNDER FRESSURE $18 ¢ 12 & : 2 s
B L T S Ak E T




NED914 (6/77)

NUCLEAR ENERGY DIVISIONS ¢« GENERAL ELECTRIC COMPANY
SAN JOSE. CALIFORNIA 95125

GENERAL&D ELECTRIC

TECHNICAL INFORMATION EXCHANGE

TITLE PAGE
AUTHOR SUBJECT TIE NUMBER
79NED9 4
730 DATE
June 1979
TITLE GE CLASS
Off-Centerline 1/4 Scale 1
T-Quencher Test Report GOVERNMENT CLASS
REPRODUCIBLE COPY FILED AT TECHNICAL NUMBER OF PAGES
SUPPORT SERVICES, R&UO, SAN JOSE.
CALIFORNIA 96126 (Mail Code 211) 67

SUMMARY

This report documents the results of a 1/4 scale
T-quencher test program performed to investigate the
effects of an off-center location of a T-quencher

in a Mark 1 pressure suppression pool. The test
results reported herein supplement those reported

in GE report NEDE-24549-P, Mark I Containment
Program: Final Report 1/4 Scale T-Quencher Test.
The off-center location used resulted in an increase
in air clearing pressure magnitude by a factor of 2
over that measured for an otherwise identicel centered
T-quencher location.

This document was prepared by NUS Corporation for
General Electric Company.

By cutting out this rectangle and folding in half, the above information can be fited
into a standard card file.

DOCUMENT NumBeR _ NEDO-24640
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