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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
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usefulness of the information conta ined in this document or that
the use of such information may not infringe privately owned
rights; nor do they assume any responsibility for liability or
d mage of any kind which may result from the use of any of the

information conte ined in this document.
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ABSTRACT

Thiu report documents the results of a 1/4 scalc T-quenciier
test pragram performed to inucatigate the effceta of an off-
center locaticn of a T-quencher in a Mark i precourc sup-
pecasion pea!. The test results reported herein supplement
those reported in CE report NEDE-24549-P, Mark I Containment

Progra:n: Final Ec; ort 1/4 Scalc T-Qucnchor Test. The off-
center location used resulted in an incrcace in air clearing

presmwa magnitude by a factcr of 2 over that measurca' for
an otherwise identical centered T-quencher location.
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1. INTRODUCTION

This report documents the results of 1/4 scale Safety / Relief Valve (SRV)

discharge tests con ucted by the NUS Corporation for the General Electric

Company. These tests investigated the effect of an off-center location of a

T quencher in a Mark I pressure suppression pool. This test program supple-

ments that reported in GE report NEDE-24549-P Mark I Con L 9 m : Pro:pum:
Fir.al Report /1/4 Scale T-G%cnc1:cr 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 expelleo into a pressure suppression pool.
The air initially contained in the Safety / Relief Valve Discharge Line (SRVDL)
follows the water into the pool. ~he 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 1/6-scale mockup of the discharge line, discharge
device (T-quencher) and a section of a torus (suppression tank). The T-quencher

allows the injection of the compressed air from the discharge line into the
suppression pool 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 operating 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 r.odel (Reference 2), valid

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

j) n ' s
'/ J d<(d/l-1
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This report presents a description of the test facility, the instrumentat ion,
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 thee

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,

o 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 approximately

20% in the peak wall pressure.

/O~ n f'' G
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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 terus. The facility included a steam supply, a steam

flow control system, a discharge line and a T-quencher in a pressure sup-
pression tank. A sche atic of the test facilitj is given in Figure 3-1

and a photograph in Figure 3-2. A more detailed 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 power 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:

To obtain the required pressurization rise toue upstream of thee

nozzle,

To assure no steam leakage into the discharge line which con-e

tained dry air.

The flow control nozzle was also used to measure the steam flow, according
to the following equation (Reference 2):

'

1/2

W = 0.3044 C A (-ld y
1

'.i ! I' i ' %)
/
' ' O)
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where:

Steam flow rate (lb/sec)W =

Inlet pressure (psia)P =

Specific volume of steam (ft /lb)V =

Throat area = 0.375 in.A =

CoeMcient of Msc&ge = 0.%C =
g

The nozzle upstreat pressure was ocasured 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,d

Type-304 stainless steel. The length from the rupture disc to the water
surface was 54.4 ft an! 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 assure known conditions.

The discharge line terminated below the water surface in a mockup of a Mark I
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

"T" 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.

, - , 4 .,

hn f
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4. INSTRUMENTATION

The primary measurements required in theae tests were for the pressure
Thetransients on the submerged portion of the suppression ta k wall.

ifect of moving
results of these mensurements were used to determine the
the T-quencher to an off-center location. Additionally, to control initial

it was necessary to measure temperatures, pressures, waterconditions,

steam flow rates, discharge pipe pressurization rates, and thelevels,

dewpoint temperatures of the air in the discharge line.

The instrumentation is described in detail in Section 4 of Reference 1.
The sameA piping and instrumentation schematic is given in Figure 4-1.

instrumentation was used as for the previously reported tests, except as

described below. For Test PB-1, the instrumentation was as described in
the bubble pressure transducers (PT-19 and PT-20)Reference 1 except

y

were removed. For comparison, the locations of the suppression tank
For Testswall transducers used for Test PB-1 are shown by Figure 4-2.

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 the 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 fraue per second, 16mm movie camera was used

to record the SRV discharge phenomena for Test P3-1, from above the T-quencher,

during four test runs.

The temperatures of the pipe and inside air were measured and recorded,
as was the temperature of the suppression tank water at three locations,

b h./ i; ' U

4-1
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5. PROCEDURES

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

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 each test and test

run.

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

general test procedure was as follows:

e Assure the test facility piping arrangement requirements

are satisfied.

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

e Bring the tes facility to the desired initial conditionse

(pressure, temperatt re, water levels, etc. ) .

e Purge the entire discharge line with dry air,

o Check all instruments for readiness.

Check the temperatures of the discharge line to assure valuese

of 325 10 F.

Perform a final purge of the discharge line with dry air.e

e Check the moisture content of the discharge line air.

. Walt 3 minutes to allow temperature equalization between the air and

the heated discharge pipe.

b>
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Check the scessure in the discharge line and the suppressione

tank.

Open the discharge line to the suppression tank isolation valvee

(i-11 of Figure 4-1) to equalize water level between discharge
line and suppression tanks.

Activate starting circuit which c rns on recorders and camerase

and opens the fast-acting valva (V-8).

e Run test for 10 seconds.

Check data to ascertain the test objectives were met.e

After each test run, the pressure and temperature traces were checked for
Certainlegibility and compared with previous runs of the same test.

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 that the standard deviation of the suppression
tank wall pressure at PT-15 must not exceed 20% of its mean measured value.

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

discussed in Section 5 of Reference 1.

! <y ~ a on
I ' '/ U i_ c.
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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 (1 0.05 ft) 1.5 1.5 1.875

Distance of T-quencher to

bottom of tank (! 0.05 ft) 2.125 2.125 1.75

Pool Temperature (1 5'F) 80 80 80

Tank Gas Pressure (1 0.1 psia) 3.7 3.7 3.7

Initia'l SRVDL/ Tank Gas
Pressure Differential (i 1 in. H O) 0.0 0.0 0.0

2

Steam Supply Pressure ( 10 pai) 300 300 300

Steam Flow Rate (! 0.04 lb/sec) 1.55 1.55 1.55

Pipe Air Length ( 0.3 ft)
(1-1/2 in. Schedule 40 pipe) 52 52 52

Water Leg Length (2 0.05 ft) 1.5 1.5 1.875

Pipe and Pipe Air Temperature
( 10 F) 325 325 325

Piping Arrangement (Figure 3-3) L M M'

^54.5 ft equivalent 1-1/2-in. Schedule 40 pipe from the rupture disc to
the water level in the suppression tank.

p - an
5-3/5-4 D 'l / b'J
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6. TEST RESULTS

The tests were initiated by releasing 300 psia steam from the supply surge
tank via a fast-act:ng valve. (See Figure 3-1.) This steam burst the 200

psig (design pressure) rupture diac, 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 (fron
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 not used
in the results since the tank wall pressure magnitudes were much smaller

This was probably cue to small air bubblesthan the other test runs.

clinging to the tank wall and T-quencher surfaces.

The desired pressure data were transcribed from the Visicorder charts and
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
calibratiot. slope coefficients are gi wn in Appendix B and the adjusted
slopes are given in the printout of rec. ned data in Appendir. C. The cali-

bration procedure is presented in Appendix A of Reference l'.

_
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A complete set of reduced test data for all test ruas is presented in
Appendix C. Tabulated in Appendix C are the following:

Pressure Pulse Rise Time - The discharge pipe inlet pres-e

surization rate as measured by PT-1.

Steam Flow Rate - The final steam flow sate through the dischargee

pipe as measured by PT-1 and calculate} 'y the flow equation in,

Section 3.

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

steam flow calculation,

Peak Pipe Pressure - Peak discharge pipe pressure downstream ofe

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

PT-2 and PT-3, respectively.

e Inlet Steam Temperature - Steam supply temperature as measured

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

e Pipe Pressure at 5 Seconds - Discharge pipe pi 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 tanke

gas space, tbc T-quencher upstream and downstream of the hole
p,ttern, as measured by PT-4, PT-5, and PT-6, respectively.

e 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 babble oscillation frequency as measured by.

suppression tank wall pressure sensor PT-18.

nn--
6-2 O) Ul)
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Peak Over Pressure - Peak positive pressure on suppression tanke

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

Peak Under Pressure - Peak negative pressure on suppression tanke

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

to the mcan for all test conditions. a general, the pressures measured in

the discharge pipe are very similar from run to run. 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 wall 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 is 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 wali pressures occur directly under
the center of 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.

I nO'
i ULD
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Table 6-1

SUMMARY OF TEST RESULTS FOR PEAR PRESSURES

Pressure
Pulse T-Quencher

Test Frequency SRVDL Pressures Pressures

Identification (Hz) (psia) (psia) Tank Wall Pressures
Pressure Transducer

b
Test PE-1 PT-1 PT-2 PT-3 PT-5 PT-6 (psid) Number

Runs 2-5 liigh 15/15 *

Base Case Mean

Piping Arr L Std Dev

Std Dev/Mean
5
8

Test PB-2 L7 a
c

Runs 2-5 High 10/10 ?
o

T-Quencher Mean
Off-Center

Std Dev
Piping Arr M

Std Dev/Mean

Test PB-3

Runs 1-4 High 10/10

T-Quencher Mean
Off-Center Std Dev
and Lower

ev/Mean
Piping Arr M

m
'f} " Maximum positive / negative pressures not necessarily at the same sensor

For sensors with highest positive and negative values"'

* Proprietary information deleted
L :,

N
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APPENDIX A

INITIAL CONDITION DATA SHEETS FOR ALL TESTS
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INITIAL CONDITIONS FOR 1/4-SCALE T-0UENCHER TESTS

TEST NO. PB-1 PIPING ARRANGEMENT L

DATE RUN 1/12/79 AIR LENGTH 54.370 ft

DISTANCE OF T-QUENCHER ABOVE TANK BOTTOM p_17 ft

DISTANCE Or T-QUENCHER FROM VERTICAL CENTERLINE OF TANK o

RUN NUMBER
PARAMETER

1 2 3 4 5

emperature (UF) 75 75 76 76A. T

1. Tank water
423.5 422.5 422.5 422.5

2. Steam supply -ja
285-325 290-330 290-320 290-315

3. Discharge pipe air (range) h$ _J g
omu

4. Discharge pipe (range) u_Q 325-340 327-335 325-338 320-332 ?
yor
m> w .--

1 B. Pressure (PSIA) s 5
<a

1. Suppression tank SM 3.69 3.73 3.71 3.66
ma

2. Discharge pipe _o] 3.69 3.73 3.71 3.66

3. Steam supply EE 308.9 ?96.0 306.1 304.8
om
SM 6.6/ 10.3/ 0.8/ |5.5/

C. Humidity Reading "a 69.1 68.8 67.6 67.6
(Dew point / air temp.) 0F -@y

.a
77 77 83 84

.^D. TE-22 (oF) I
-

s.m~ 3.65 3.65 3.65 3.65
E. Tank water level (ft)

c. F. Discharge cine water level (ft) I
~

'I G . Steam Flow Rate (lb/hr) 1.60 1.53 1.58 1.57



6 _ _ _ . _ . . . _ _ _ .

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

TEST NO. PB-2 PIPING ARPANGEM;NT M _

DATE RUN 1/31/79 AIR LENGTH 54 als ft

DISTANCE OF T-QUENCHER AB0VE TANK BOTTOM 2.125 ft

DISTANCE OF T-QUENCHER FROM VERTICAL CENTERLINE OF TANK 1.45 ft

RUN NUMBER

PARAMETER g

A. Temperature ( F) 77 76 76 76

1. Tank water
419.0 419.0 420.0 420.0

2. Steam supply
J 303-360 303-335 312-319 317-318

3. Discharge pipe air (range) - "j d - -.

53 317-355 319-335 313-335 327-337 E
4. Discharge pipe (range) mg g

i
> u :E %4 o &-

g
B. Pressure (PSIA) wg o

3.72 3.65 3.69 3.70
1. Suppression tank ]g
2. Discharge pipe E$ 3.72 3.65 3.69 3.70

3. Steam supply By 304.4 305.5 306.5 299.3

$$ -3.6/ -4.9/ -11.7/
55.1 54.5 53.2

C. Humidity Reading $g
(Dew point / air temp.) gF g

EE
a 72 72 75 75

D. TE-22 (OF)
3.6 3.6 3.6 3.6

'' E . Tank water level (f t)
so

3.6 3.6 3.6 3.6
''F. Discharge pipe water level (ft)

c; . G . Steam Flow Rate (lb/hr)
' '

'

.c. .
CD

..

' - i . . ,2



INITIAL CONDITIONS FOR 1/4 SCALE T-QUENCHER TESTS

ITEST NO. P B ~' - PIPING ARRANGEMENT M

DATE RUN 7/qf7q AIR LENGTH 54.435 ft.
DISTANCE OF T-QUENCHER A80VE TANK 80TT0ft 1.75 ft

DISTANCE OF T-QUENCHER FROM VERTICAL CENTERLINE OF TANK 1.41 ft

RUN PJMBER
PARAMETER

1 2 3 4 5

A. Temperature (UF)
76 76 77 77

1. Tank water
417 417.5 417 417

2. Steam supply

3. rischarge pipe air (range) 7ns 717 305-325 310-330 307-130
|5

$ 4. discharge pipe (range) 322-337 320-335 322-335 318-334 8
I5 "gI

* B. Pressore (PSIA) 53.66 3.66 3.67 3.67
1. Suppression tank

2. Discharge pipe 3.70 3.70 3.71 3.70

3. Steam supply 303.6 304 302.8 303.4

-2.7 -6.6/ -23.4 -3.5/
j j

52.E 53.0 55.4 56.1
C. Humidity Reading

3(Dew point / air temp. ) F

70 73 74 75
D. TE-22 ( F)y

3.60 3.605 3.605 3.61
}# r. Tank water level (ft)

I3.52 3.52 3.52 3 53
F. Discharge pipe water level (ft)

a
1.57 1.57 1.56 1.57

G. Steam Flow Rate (lb/hr)
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APPENDIX B

MONTHLY CALIBRATION RESULTS
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TABLE B-1

SLOPE COEFFICIENTS FROM MONTHLY CALIBRATIONS

PRESSURE CIIANNEL SLOPE SLOPE
VISICOBC"R TRANSDUCER NUMBER PSIA /DIV PSIA /DIV

(Test PB-1) (Tests PB-2&3)

l 1 1 12.5719 12.4566

1 2 3 6.5391 6.5585

1 3 5 6.5728 6.6528

1 4 7 0.4887 0.4910

1 5 9 3.9290 3.9663

1 6 11 3.9295 4.0547

2 7 1 0.2193 0.6776

2 8 2 0.1995 0.4059

2 9 3 0.2030 0.5879

2 10 4 0.4483 0.5236

2 11 5 0.1965 0.2170

2 12 6 0.1937 0.1996

2 13 7 0.2032 0.2041

2 14 8 0.1930 0.2088

2 15 9 0.1964 0.1999

2 16 10 0.1970 0.1947

2 17 11 0.1861 0.2040

2 18 12 0.2065 0.1961

2 19 13 -- 0.2056

/, O '' q47
/' U 't J
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APPENDIX C

PEAK SRVDL, AIR BUBBLE,

AND TANK WALL PRES 3URES

FOR ALL TESTS
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TOUE} DER lEST ( NUS CTS' ) ( 1/4 SCALE)
TEST DATE 1/11/79 VISICORIER 1

TEST NO. PD-1 DATA FEIUCTION EMEET ANALYSIS HY

RtN NO. 2 (CHART ANALYSIS)
*?? " ??? ; t4C444t?????? ???? ? :=0 ???? ??????????? ? " +++++-++4++ ??? ? ? h it?

+ +

? ? TEST ?CHAN.tNO.0F 4FTESElRE+ SLOFE ?
? FUNCTION ? ID- ? NO. ? DIV. + (FSI) CE + PSI A/DIV?
? ? PT ? ? + LAEELED+- ?

+ +

???????t4t??????ct: ".4??f ??????C4?-????t41 ??? ?+4+++++++-+ ??? ? " ?? ??t
OffESSLEF FtA_SE RISE TIME 0 1 ? 1 ? ? ? ?
OSTEAM FLCXJ ? 1 0 1 ? ? ?"

OSTEAM INLE1 FfESSLEE ? 1 ? 1 ? ? ? ?

CFEAK PIFE FfESSURE ? 2 ? 3 ? ? ? ?
0FEAK PIFE FTESStJE ? 3 0 5 ? ? ? ?

?IM_ET STEAM TEVd:ERATUE ? NA ? NA ? ? ? ?
? PIPE FTESSLEE AT T=5 SECO 2 0 3 ? ? ? t
CPIPE FfESSLEE AT T=5 SEC", 3 ? 5 ? ? ? ?
0FEAK FTESSLEE ? 4 ? 7 ? ? ? ?
CFEAK FTESSURF ? 5 0 9 ? ? 0 ?

"
CFEAK FTESSLRt_ ? 6 ? 11 ? ? ?
?FTESSURE AT T=5 SEC. ? 5 0 9 ? ? ? ?
CFfESSUFE AT T=5 SEC. ? 6 ? 11 ? 4 ? ?

CPEAK POSITIVE FTESSLEE ? 19 ? 13 ? ? ? ?
CFEAK NEGATIVE FfESSLRE ? 19 ? 13 0 ? ? ?

CPEAK FOSITIVE FfESSURE ? 20 ? 14 0 ? ? ?
CFEAK NEGATIVE FTESSLEE ? 20 ? 14 0 ? ? ?

? AVERAGE POSITIVE FTESS. 019&2O?13&14? ? ?"

? AVERAGE NEGATIW FfESS. 019620?13&14; ? ? ?

????44??????4t???????????t".?"???? "4????????t+ +-+ +++++++?????? ?t ?

* Indicates GE Company Proprietary information

r-
I ._1
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TOUENDER TEST ( HUS COW > ( 1/4 S C A L. E )

TEST DATE 1/11/79 VISICORIER 2

TEST NO. PD-1 DATA FEIOCTION SFEET ANtLYSIS BY

RUN NO. 2 (OhRT ANAL.YSIS)
et????? ???? ?4?t44?t4???t:4??tt?ttt????? t???4++4+++++++??? :1?????

+ +

? ? TEST COVW.?NO.0F +FRESSLFE+ SLIJFE ?

? FUNCTION ? IIF- ? NO, ? DIV. + (PSI)OR + FSI A/DIV::

0 ? PT C ? + LAID 1 Fn+- ?
+ +

???????M4???????4??44? ??44????????????????++++++++++-44 * ? ???i: 0
CFTEOLE NCY (CYCLES /SEC) ? ? 0 ? ? ?

CFEAK OVER FRESSLFE ? 7 ? 1 ? ? ? ?

? PEAK UNDER FRESSLEC ? 7 ? 1 ? ? ? ?

CFE/K OVER F%ESStJC ? 8 ? 2 ? ? ? ?

CFE/K UNIER FfESE2EE ? 8 ? 2 ? ? ? ?

CFEAK OVER FRESSLEE ? 9 ? 3 ? ? ? ?

CFE(K UNIER FEESSUFE ? 9 0 3 ? ? ? ?

CF W OVER FTES'UFE ? 10 ? 4 ? ? ? ?

0FE/K UNDER FfESSUFE ? 10 ? 4 ? ? ? ?

CFEtK OVER FEESSURE ? 11 ? 5 0 0 ? ?

CFEAK UNIER FfESSUFC ? 11 ? 5 ? ? ? ?

CFEAK OVER FRESSLEE ? 12 ? 6 ? ? ? ?

CFEAK UNIER FfESSUFE ? 12 ? 6 ? ? ? ?
CFEAK OVER FRESSLIE ? 13 0 7 0 ? ? ?

CFEAK UNIER FTESSUFE ? 13 ? 7 ? ? ? t

CFEAK OVER FEESSUIE ? 14 ? 8 ? t ? ?

0FEAK UNIER FRESSLEE ? 14 0 8 0 0 ? ?

CFEAK OVER FfESSUFE ? 15 ? 9 ? ? ? ?

? PEAK LNIER FfESSUFE ? 15 ? 9 ? ? ? ?

CFEAK OVER FTESSLFE ? 16 0 10 ? ? ? ?

?FEAK UNIER FfESSUFE ? 16 ? 10 ? ? ? ?

CFEAK OVER FEESSUFE ? 17 0 11 ? ? ? ?

CFEAK UNDER FTESSlfE ? 17 ? 11 ? ? ? ?

0FEAK OVER FRESSLRE ? 18 ? 12 ? ? ? ?

CFE/K UNIER FRESSLEE ? 18 ? 12 ? ? ? ?

C'Mm*^4 ??????? ???? ??? ??? ???' ??4 tt ?????4??+&++-+++++-+ ? ?t? ??? ? ?? ,

s. O '' ','/'O,

/
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NEDO 24640

TOLENDER TEST ( NUS COliP ) ( 1/4 SCALE)
TEST DATE 1/11/79 VISICORIER 1

TEST NO. PB-1 EATA FEDUCTION SFEET N4ALYSIS DY

RUN NO. 3 (OW<T M4ALYSIS)
??4? ????? ???t444t4?????? ????44 ????? ??? ti t???++++++++++ 0 t?? ??? ?t ;

+ +

? ? TEST CCHAN.CNO.OF 4 FTESSLEE+ SLOFE ?
? FUNCTION ? ID- ? NO. ? DIV. + (FSI) OR + PSI A/DIVt
? ? PT ? ? + LAEELED+- 0

+ +
4t???4?????t4?C4??tt4????????tt??????????"r??+++++++++ + ????ttiit?
0FEESSUFE Ftt.SE RISE TIMEC 1 0 1 ? ? O ?
? STEAM FLOW ? 1 ? 1 0 ? ? !
?SIEAM TNI ET FESSLIiE ? 1 0 1 ? ? ? i

CFEAK PIFE FRESSUFE t 2 ? 3 ? ? i ?
CFEM PIFE FRESSuiE ? 3 ? 5 ? ? ? ?
?IM.ET STE/W TEMFERATME ? NA t NA ? ? ? ?
CPIFE FRESSLFE AT T=5 SEC? 2 0 3 ? ? ? ?
CPIPE FESSURE AT T=5 SECT 3 ? 5 ? ? ? t
CPEAK FRESSLTE ? 4 ? 7 ? ? t t
CFEAle FRESSLEE ? 5 ? 9 ? ? t t
CFE3E FEESSME ? 6 ? 11 0 ? 4 t
CFEESSLTE AT T=5 SEC. ? 5 ? 9 ? ? ? t

?FFESSURE AT T=5 SEC. ? 6 ? 11 0 ? ? ?
?FEAK FOSITIVE FEESSLEE O 19 ? 13 ? ? ? t
?FEAK NEGATIVE FRESSLFE ? 19 ? 13 ? ? ? ?
0FEtW POSITIVE FRESSLEE ? 20 0 14 i ? ? ?
CFEM NEGATIVE FEESSURE ? 20 ? .4 ? ? ? ?
CAVERAGE POSITIVE FEESS. 019620|13&140 ? ? ?
CAVERAGE NEGATIVE FEESS. ?19&20?13&140 ? ? ?

?? ???? ;????????????????44t ?????? ??4t?t44 : 4?t++++++++++ ? tt ?ti t t?t

in.
hfh ?

1

sl * f'

C-3
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TOLENCHR TEST ( NUS CCEP ) ( 1/4 SCALE >
TEST DATE 1/11 &7 VISICORIER 2

TEST NO. PB-1 DATA FEIUCTION SFEET ANALYSIS DY

RUN NO. 3 (CHART ANALYSIS)
????tt?????' ???' ?????? ?????? ???????? ????1 ? ? t +++++-++ 4++0 000?? ?? ? ?

4 4

? ? TEST COW 1.?NO.CF 4FTESSURE+ SLCFE C

0 FUNCTION ? IIF- ? NO. ? DIV. + (FSI) CE + FSI A/DIV:
? ? PT ? ? + LADELED& O

+ +

???????????????????????????????????????4???44F++++++++0???:1??':
"?FTEDUENCY (CYCLES /SEC) ? ? ? ?

?FEAK OVER FRESS11E ? 7 ? 1 ? ? ?
CFEAK UNIER FESSUIE ? 7 ? 1 ? ? ?
0FE/K CX,ER F%ESStJE ? 8 ? 2 ? ? ?
? PEAK LMER FSESSUl;E O 8 ? 2 ? ? ?
0FEAK OVER FfESSURE ? 9 ? 3 ? ? ?
0FEAK LMER FEESSUIE ? 9 ? 3 ? ? ?
CFF16 OVER FEESSURE ? 10 ? 4 ? ? ?
?FEAK UNIER FEESS1JE ? 10 ? 4 ? ? ?
? PEAK OVER FEESSUFE ? 11 ? 5 ? ? ?
?FFA UNIER FEESSLEE ? 11 0 5 ? ? ?
0FEAK OVER FEESStIE ? 32 0 6 ? ? ?
0FEAK UNIER FEESSITE O 12 ? 6 ? ? ?
0FEAK OVER FEESSLIE ? 13 ? 7 0 ? i

CFEAK UNIER FESSUl;E ? 13 0 7 ? ? i

?t'FK OVER FESSURE ? 14 ? 8 ? ? ?
? PEAK LXEER FEESSt EE ? 14 ? 8 ? ? ?
0FFfK OVER F:EESSURE ? 15 ? 9 ? ? ?
CFFfK LMER FEESEtJE C 15 ? 9 ? ? ?
C F E A K O W T. < FEESSLATE ? 16 0 10 ? ? ?
CFFfK UNIER FEESSLE ? 16 ? 10 ? ? ?
CFEAK OVER FEESSLEE ? 17 ? 11 ? ? ?
0FF1K LIKER FEESSLRE O 17 ? 11 ? ? ?
0FEAK OVER F E SStEE ? 18 ? 12 ? ? |

OFEAK UNIER FEESStIE ? 18 ? 12 ? ? ?

? ?O4??????????t4??401:0??tt?? ? ? ? ??? ?????????t+4 ++++++++ ?? ? ? ? ? ?? ??

,
-

o, :& 9

")/ .) ''

C-4



NEDO-24640

TOUENCIER TEST ( NUS CORP ) ( 1/4 SCALE)
TEST DATE 1/11/79 VISICORIET< 1

TEST NO. PD-1 DATA FEftX.: TION SIEET ANALYSIS BY

RUN NO. 4 (CHART ANALYSIS)
???????????????????????????????????i4???????4- . +++??????????

+ +
C ? TEST ?CtW4.?NO.0F +FTESSLEE+ SLOFE C
4 F U (4 C T I O N ? ID- ? NO. ? DIV. + (FSI)OR + FSI A/DIV?
? ? PT ? ? + LAIELED& ?

+ +
??rr"r?4?????????????????????????????????????4+++++++++04????????
?FTESSLEE FtL.SE RISE TItEt t ? 1 ? ? ? ?
? STEAM FLOW ? 1 ? 1 ? ? ? ?
? STEAM INLET FESSLFE ? 1 ? 1 ? ? ? ?
?FEAK PIFE FFESSLEE ? 2 ? 3 0 ? ? ?
?FEAK PIFE FTESSLEE ? 3 4 5 ? ? ? ?
? INLET STEAM TEP1FERATIEE ? NA ? NA ? ? ?s ?
?PIFE FfESSLEE AT T=5 SEC? 2 ? 3 0 ? ? ?
CPIFE FESSLEE AT T=5 SECO 3 ? 5 0 ? ? ?
? PEAK FfESSLEE ? 4 ? 7 ? ? ? ?
? FEM FTEcl<sLEE ? 5 ? 9 ? ? ? ?
0FEAK FESSLEE ? 6 ? 11 0 ? ? ?
?FESSURE AT T=5 SEC. ? 5 0 9 ? ? ? ?
0FESSLEE AT T=5 SEC. ? 6 ? 11 ? ? ? ?
CFEAK POSITIVE FTESSLXiE ? 19 ? 13 ? ? ? ?
0FEAK NEGATIVE FESSLEE ? 19 ? 13 ? ? ? ?
CFEAK POSITIVE FESSURE ? 20 0 14 ? ? ? ?
CFEAK NEGA~IIVE PRESSUliE ? 20 ? 14 ? ? ? ?
? AVERAGE POSITIVE FESS. 01962O?13&l40 ? ? ?
? AVERAGE NEGATIVE FESS. 019620013&14? ? ? ?

? ????? ? ?? ? ? ? ? ?? ? ???? ?? ??? ? ??? ? ???????? ????? ? +++++++ &4+ ? ?? ?? ? ?4 ??

;, G ' O f ()
/J 'M |

C-5
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NEDO-24640

TOUENOER TEST ( NUS CORP ) ( 1/4 SCALE)
~1EST DATE 1/11/79 VISICORIER 2

TEST NO. PB-- 1 DATA FEIOCTION SFEET NJALYSIS DY

FdW NO. 4 (CWRT ANALYSIS)
??????44 * ??? ?????t ????? ?????? :????????t=|C=" ??++++-+-4+H-64 ??',4?????

+ +

0 ?1EST ?CHNJ.?NO.0F +FTESSUlE+ SL.0FE O

? FUNCTION ? ID- ? NO. ? DIV. + (PSI) LE + FSI A/DIV?
? ? PT ? ? + LADELEDe- ?

+ +

??'.=*4? ????????t" ?? ???? ??44?? ?? ? ?????? ???? " ?? 4+e+++++++ ??? ?i:4???
CFTEQUENCY (C'r fl.ES/SEC) ? ? ? ? ? ?

CFE/K OVER FfESSLARE ? 7 ? 1 ? ? ? ?

?FfM LMER FTESSUliE ? 7 ? 1 ? ? ? ?

?FEtn OVER FfESSUFE ? 8 ? 2 ? ? ? ? e

OffM UNIER FfESSURE ? 8 0 2 ? ? ? ?
?FEtK OVER FESSURE ? 9 ? 3 ? ? ? ?
CFf'/K UNIER FfESSLAiE ? 9 ? 3 0 ? ? ?
CPFtX OVER FTESSUIE ? 10 ? 4 ? ? } ?

0FE/K UNIER FWSSURE ? 10 0 4 ? ? ? ?
CFE/W OVER FTESSUliE C 11 ? 5 ? ? ?^

CFEtX LMER FTESSLRE ? 11 ? 5 ? ? ? ?
CFEAN OVER FfESSURE ? 12 ? 6 ? ? ? ?

0FEtX LMER FfESSLAiE ? 12 ? 6 ? ? ? ?
CFEAK OVER FfESSUl;E ? 13 ? 7 ? ? ? ?
0FEtK UNDER FfESSURE ? 13 ? 7 ? ? ? ?

0FEtX OVER FfESSURE ? 14 ? 8 ? ? ? ?
0FEtK LMER FfESSURE ? 14 ? 8 ? ? ? ?
0FEtK OVER FfESSLARE ? 15 ? 9 ? ? ? ?
CFfM LMER FfESSURE ? 15 0 9 ? ? ? ?
? PEAK OVER FfESSLA;E ? 16 ? 10 ? ? ? ?
0FE/K LMER FfESSURE ? 16 ? 10 ? 4 ? ?
0FEtK OVER FTESSURE ? 17 ? 11 ? ? ? ?
0FEtK LMER FfESSLEE ? 17 ? 11 ? ? ? ?
0FEth OVER FfESSLIE ? 18 ? 12 ? ? ? ?
0FEtX LMER FfESSURE ? 18 ? 12 ? 4 ? ?
? ? "4???????? " ??????? "4??t=0??????????????????4+++++-+4 +4 ????4??14=>

C-6
c
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NE30-2D640

TOUENDER TEST ( N U S CORP ) ( 1 /4 SCALE >
TEST LWTE 1/11 /79 UISICCRItiR 1

TEST NO. PB-1 IATA FErOCTION SIEET NMLYSIS DY

RUN NO. 5 (D MRT M4ALYSIS)
???? ??? tit????????????? .44???t??????????tt?+++4++++++c????:4???

+ +

C ?iEST OOW1.ONO.CF 4FRESSURE+ SLOFE ?

? FUNCTION O ID- ? NO. ? DIV. + (FSI) OR + PSI A/DIU?
? ? PT ? ? + LAIELElu ?

+ +

??? "4??????????444t |??4 ????? ? ?t* ???44???? ??? ++-+++-+++-+-+0???44 : ?t?
?FTESSUFE FtLSE RISE TIME? 1 ? 1 ? ? ? ?

? STEAM FLCM ? 1 0 1 ? ? ? ?

? STEAM INLET FFESSUE ? 1 ? 1 ? ? ? ?

CFEAK PIFE FtESSUE ? 2 ? 3 ? ? ? ?

CFEAK PIFE FfESSUE ? 3 ? 5 ? ? ? ?

? INLET STFAM TEMFERAluE ? NA ? tM c ? ? ?

?PIFE FTESSUE AT T=5 SEC? 2 ? 3 ? ? ? ?

?PIFE FEESSUE AT T=5 SEC? 3 ? 5 ? ? ? ?

?FEAK FfESSUE ? 4 ? 7 ? ? ? ?

0FEAN FfESSLEE ? 5 ? 9 ? ? ? ?

CFEAN FEESSLTE ? 6 ? 11 ? ? ? ?

0FTESSUFE AT T=5 SEC. ? 5 0 9 0 ? ? ?

?FTESSUFE AT T=5 SEC. ? 6 ? 11 ? ? ?'
,

0FEAK FOSITIVE FEESSUE ? 19 ? 13 0 ? ? ?

0FEAN NEGATIVE FfESSLIE ? 19 ? 13 ? ? ? ?
CFf!AN FOSITIVE FEESSUE ? 20 0 14 ? ? ? ?

0FEAK NECATIVE FEESSUE ? 20 0 14 ? ? ? ?

? AVERAGE POSITIVE FfESS. ?19&2001361' ? ? ? ?

CAMJmGE iECATIVE FfESS. ?19&20?13&l4? ? ? ?

???????i=t4=:tM=t????????? ??? tit??itt??'.4?????+4-+++++4++??4??40'.45

, -e,
\

u J* Iy* 4

/ >

C-7
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NEDO-2346140
t

TLKEIDER lEST ( N U S CORP ) ( 1 / 4 S C A L E<>
TESI LATE 1 / 1 1 / 747 VISICLMER 2

,

TEST NO. PD-1 DATA FELIUCI1ON SFEET ANW_.YSIS DY

FaS4 NO. 5 (CHART AN4_YSIS)
?ttt??? M : 00t?t : ????i :4????????????'4?f 4??? +-e++++++e-* ?t: ??t !? ??

+ +

0 ?IEST 00 Vt1.CNO.LF 4ffESGLEF+- SLOFE C

0 FUNCTION ? ID- ? NO. ? DIV. + (FSI)OR + FSIA/DIV"
? ? PT ? ? + LALEl Fr>+- t

+ +

???????t4 44'.?? |44 ?? ?????'.??? ? ??t* Mt? ?? ' ?S?? ++H+&+4++ ? ???40 : '40
OfTECAENCY (CYCLES /SEC) ? ? ? +? ? ?

0Ffh OVER FfESSLTE ? 7 ? 1 ? 4 ? ?

?FFA LMER F TESSUE ? 7 0 1 ? 4 ? i

'3 ? 2 ? 4 ? ::?FfM OVER FfESSURE ? c

OFEM LMER FTESSLTE ? O ? 2 0 4 0 *
.-

CfEAK OVER FTESSLAE ? 9 0 3 ? 4 ? ?

CFEAN LMER FTEkW ? 9 ? 3 ? 4 ? ?

?FFA OVER FTESSLAE ? 10 ? 4 ? 4 ? ?

0FEAK LMER FfESSLAE ? 10 0 4 0 4 0 ?

0FEX OVEN FTESSdE ? 11 0 5 0 4 0 ?

CfEAK LMER FTESSUE ? 11 ? 5 ? ? ? ?

0FEAK OVER F tESSLAE ? 12 0 6 0 4 ? ?

CfEAK LMER FfESSLTE ? 12 0 6 0 t ? ?

0F1 M OVER F TESStJE ? 13 0 7 ? ? ? ?

0FFA LMER FfESSITE ? 13 ? 7 0 ? ? ?

CFEAK OVER FVESSLAE ? 14 ? 8 ? ? ? ?

? FEM LMER FfESSLAE C 14 ? O ? ? ? ?

0FEAK OVER FTES%E ? 15 0 9 0 ? ? ?

?FfM UNIER FfESSLTE C 15 ? 9 ? ? ? ?

?FEAN OVER FTESSUE ? 16 0 10 ? i ? ?

0FEAK LMER FfESSLKE ? 16 0 10 ? ? ? ?

? FEM OVER FVESSURE ? 17 ? 11 ? ? ? ?

?FEAN LMER FfESSLAE ? 17 0 11 ? | ? ?
?FEAN OVER FfESSLAE ? 18 ? 12 ? ? ? ?

?fEAK LMER FfESSus' ? 18 ? 12 ? .O ? ?

?????tt??4 : OtM????????44?????????????? |?t??4++++++++-+044?????t=0

' * -) qr_,
ir

4

hj ,y as u

C-8



NED0-24640

TLXJEtK'tER TEST ( r4 U S CLX4:' ) ( 1 / 4 SCALE)
TFST IMTE 1/31/79 VISICORIER 1

TEST NO. PD-2 UATA FEDLX? flLN SfEET ANfLYSIS DY

Fst)N NO. 2 (CHART ANALYSIS)
tit : "? tit? ti tti a tt :it? " :t:t: : " t * " 1 "=" ti tt :1 t |++++4 ++ ++ + " " |t | " i :1?

4 ,.

? t FES'I " CHAN . C NO.CF 4 FTESEM.N Es SLII E t

? FUNCTION ? ID- C NO. ? DIV. + (F SI ) OR + "SIA/DIV"
"

? ? PT t ? + LAIELED+
+- 4

? "1, ti tt-|?C ? :?: ti tti " tit t |t " " " t?il -: 11t * " 1 ?? * " +++ + + ++++e " 1 a " " " " i " "
" "?FTESSUFE FtLSE RISE tit 1E| 1 1 ? ? ?

"? STEAM FLOU ? 1 ? 1 ? ?
" "CSIEAM IF1_E"I f TESSLAC i 1 ? 1 ? ?

?FEAN 8"-IFE F%ESSUF4_. ? 2 C 3 i ?" "

CFEAK PIFE Ffd1SSUFE ? 3 0 5 ? ? ? "

?Ibi_ET STEAM TEMPERATLIE ? NA ? NA ? ? ? ?
4PIFE F%ESSUIE AT Tc5 EEC? 2 0 3 i i ? i

CPIFE FTESSLIC AT T=5 SECO 3 i 5 ? t t "

"?FEAK F%ESSLIE O 4 1 7 0 i ?
?FEAN F%ESEijiE O S 9 ? i ? ?"

?FEAK FTESSLEE O 6 0 11 ? ? t"

?ftESSL.JFC AT T=5 SEC. ? 5 ? 9 0 t ? ?
?F%ESSUldZ AT T=5 SEC. ? 6 0 11 ? ? ? "

? PEAN POSITIVE FNESSLEE ? 19 ? 13 ? ? i
"

?FEAK NEGATIVE FTESSLkE ? 19 t 13 ? ? ? :
?FEAN POSITIVE FTESSUIE ? 20 14 ? O" " "

,

?FEAK NEGATIVE FTESSURE ? 20 14 i ? i
* "

?A4ERAGE POSITIVE FtESS. 019&20"13&14t ? ? ?
CAVEFMGE NEGATILE PRESS. t19&20113&140 t 0 ?

? "it??tt' i * "?: : " ti t?t " " ti-|tt "-ti t * ". ??? " :" ? tit 14++++++ +4 4 " : """:"""i

/' 0 7 ir7
/) 3.)

C-9



NEDO-24640

TOUENCI ER ; LSI ( N U S CLA d > > ( 1 /4 SCALE)
IEST IOIE 1/31/79 VISICLkIER 2

lESI NO. PIF2 lioTA FCIOCIION SLEET ANfCYSIS ItY

RtW NO. 2 (CilART ANfCYSIS)
01 4t: 1 :':t "::: : t ::: : t" " " |:: d: ii t :-: : "i |1 : : : : " |14 ++s +4 e u + ;1 : : : :: : :1

4 +

0 OIESI 1 CHNJ . NO . UI - + f 1ESS AE +- EL Of E "

? FUNCT ION O IIH C NO. 1 DIV. + (F SI) OR * PSIA /I!IVt
? ? Pi ? ? + LA14: LEli +- ?

4 4

? : ?ttit |t' |111 ":it i * |:::1:: "-: ? : :1 * * 111 : " ". : ?i:" : +-+-++4 4 +++4 i " : ||:""""

C F }EOLENCY (CYCLES /SEC) O i 1 -:' '

OFEAK OVER F faiSSUIE 7 1 ? t" " " "

CFEtK LNIER FTalSSLAE C 7 0 1 0 1 i
*

0FF./K OVER FidlSSLNE ? 8 0 2 ? ? i'

CFE/K LNIER Ftd1SSLAE ? 8 ? 2 ? ? t"

" "
?FEtK LNER F to!SSUIE i 9 0 3 ? ?
?FEtK UNIER FfESbURE ? 9 : 3 0 t 0 t

0FE/K OVER F TESSLAE i 10 4 0 t t |'

CFE/K LWLER FTES"LAE O 10 4 ? I : i
*

"
?FE/K LMiN FfdiSbtAE ? 11 0 5 ? ? ?

?PE/K LNICR FfESSLAE 11 0 S ? i i ;"

' FT th OVER FTESSLAE O 12 ? 6 ? ? ? :
CPE/K LR4IER FtESSLAE C 12 0 6 : t :"

0FE/K LLER F10iSSLAE i 13 7 i i i
' "

CFEth LNLER F4ESSUIE 13 0 7 0 1 :' '

?FE/K OVER FTESSLAE O 14 0 8 ? i 1*

0FE/K UNIER FtESSUFE O 14 0 0 0 i : "

4FE/K 04ER F TESSUIE ? 15 0 9 i i i*

CFEtK Ut41ER FTESSLAE i 15 ? 9 i i ? ;

0FE/K OVER i:TESSLAE ? 16 1 10 0 t i i
?FE(K LNEER FTESSUIE ? 16 0 10 0 i ; i
0FE/K LNER F TESSLAE C 17 11 0 i ;" *

0FEfK LR41ER FTESS11E i 17 11 ? i 0 ;"

0FE(K OtER F TESSLAE ? 18 t 12 ? t" "

?FE/K UN1ER F1ESSUIE O 18 1 12 i i 1

0 * 111"i t: ?? 14 t " " |11:t; 70t *14 " ":: : |i ti t ?i ti " "i +4 4 - *- e + 4 -* ' :: t : : : : 1 -:-:

,.-a
0

; ., - 6,p

C-10*
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NEDO-24640

T(AJ POER TEST ( N U S CUf' ) ( 1 /4 SCALE)
TEST IWTE 1/31/79 VISICCELER 1

TEST NO. PD- ' InFA Felt.JCTION SIEET NW YSIS BY
- _ .

. .

FitJN NO. 3 (DWsT NYLYSIS)
O ttttt? titit=: 1? |t "-: ?it?!?4 tit 4 ti t?? tit??4 ? ti ++FFF+++++ 00 ||ti : 1 :1 -

. _

+ +
0 0 TEST CO W4.CNO.0F +ffESEM E+ SLOPE ?
? FUNCT ION ? ILF- ? NO. ? DIV. + (FSI) LN + FSIA/DIUt
? ? P1 ? ? + LtdELED+- 0

+ + '

,

? ?tti it?t|4t4 ?titt "tt????44444 ti ??44 tti ?id it 4++++++H + 0 |tti t i fit
CFTESSUE Fil_SE RISE TIMEC 1 ? 1 ? ? t ?
? STEAM FLCA 0 1 0 1 0 t 0 ?
? STEAM INLEr FEESEuE ? 1 0 1 0 ? ? ?
0FE/K PIFE FTESSLJE ? 2 ? 3 0 t i ;
0FEAN PIFE FfESSUFE i 3 ? 5 ? ? ? ?
?Ii4_E I STENi TEMPERAILAE ? NA 0 NA 0 ? ? ?
CPIFE FfEEEUE AT T=5 EECO 2 0 3 ? ? ?
?PIFE FfESSOE AT T=5 EEC? 3 ? 5 ? ? ? "

OFEAK PFESSLRE ? 4 0 7 ? ? ? i
CFEAK PfESSLIE ? 5 4 9 i i ? 1

'

-

0FEAK PFESSLIE ? 6 ? 11 ? ? ? ?
0F%ESSUFC AT T=5 SEC. ? U ? 9 0 ? ? ?
0FfCSSURE AT T=5 SEC. ? 6 i 11 0 t | 0
CFf AN POSITILE FEES 511E ? 19 ? 13 ? ? ? -:
4FEAN NEGATIVE FTCHE11E ? 19 ? 13 ? ? 4 ? ,

?FEAK POSITIVE FRESSLAE i N) ? 14 ? i ? ;

tFEAK NEGATIVE FTiESSLIE i 20 0 14 0 ? ? :
4 AVERAGE POSITIVE F FESS. 019620113&14; ? ? i
? AVERAGE NECMTI4E FEESS. t19&20"13&l4t ? ? ?

? 4114tt- ttittii :4 t"-: "1"itttt:it! "ti itt i :it++4++++++4 |:ti:t: 14 |-

' i

_

-z
, ,

.__

_

: .

'

h j

C-11 -
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NED0-24640

T UUENCF E R lES T ( N LJ S CtJJ' ) ( 1/4 SCALE )
TEST MIE 1/31//9 VISICIRLER 2

lEST FK). Pli-2 MTA Fd1LWillW SF EFT NJALYSIS ItY

FdW tK). 3 (CFWRT NJ/CYSIS)
t it : " "i t it : |: : |" |1 "i t " t |11 " :-: :11:' : :' t : t ' : + ++++++++4 ;"i : t: 0 tit

4 +

t t'iESI C CF WJ . t (K).OF 4 F1ESSLKE+ St.tJ E :
? F tl N C 'I ION 11>- t tK). ? DIV. +(FSI)UR + PSIA /DIUt
t PT C 0 + LALELED* "

4 +
t ;"itti t :1 :11 " 11" " ? " t" " | | i t:' i tti : " :1'.1 " ' " " 4 +++4++4+++t itt it : : 11

i FTECRENCY (CYC'LES/SEC) ? ? ? ? ? ?
tFEM IMR F fdISStM- ? 7 1 1 0 i i '

0FEf6 LNIER F tESSLFE ? 7 ? 1 ? ? i i
? FEM OVER FTE3Str4I i O i 2 0 ? O t
CFEfK LNLER F16ISSLKE i O i 2 0 t ? 1

:FEfK CMER FTESStJE i 9 0 3 ? 4 0 "

' FEM t.NIER FtESStJE i 9 0 3 i ? ?"

C F EM [MER F TESSLRE i 10 0 4 0 '. ? ?
0FEfK LNIER FtESStJE O 10 ? 4 0 ? ? ?
CPEf6 (MER FfaISStJE i 11 i S ? ? ? "

CFEM LNIER FidISSlI4Z 11 0 5 ? ? ? i*

CFEM OVER FfESSLRE | 12 1 6 0 i" '

OFEf6 LNIER FfESSIKE i 12 0 6 ? ? ? "

0FE(K [MiR FidlSStIE i 13 i 7 0 t i i

tFEfK LNLCR F TESSLT6 i 13 0 7 0 ? ? |

OFEfK (MLR FidiSSt1 E i 14 : 8 ? ? ?
OFEM LWIER FTESSli;.E i 1/+ ? 8 ? ? ? i

0FEfK OVER F falSStIE i 15 ? 9 0 t i i

CFEfK LNIER FfdiSStMI i 15 ? 9 0 t t |

0 FEM CM.R FfESStJJI C 16 0 10 i ?* "

0FEfK LNLER FfESStJE 16 0 10 ? ? ? "

CFEM CMER FTRESStIdi ? 17 ? 11 0 t t t

if EfA LNTER FV6ESSLTE i 17 ? 11 - 4 0 i"

tFEM LMER F TESStrE ? 30 i 12 0 ". t i

CF:EM UNIER F%ESStJdi ? 10 0 12 0 1 4 4

? "?"4: iiti: t e:it : t' " |" ::: 0ti "'14 itit :iti tiiti ++++ + +-+ ++4 i a : I"11i:i

_ , - -
g

,, ,.
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NEDO-24640

TOUl_'NCFER TEST ( N U S CI)RP ) ( 1/4 SCALE)
TEST DATE 1/31/79 UISICORIER 1

TEST NO. PB-2 DATA FEDUCTION SHIET ANfLYSIS BY

RUN NO. 4 (CHART ANALYSIS)
?; ; 44=t' ??t4??t=:=0????????? ?????t4''. ????".=0????+++-+++4+4+? " t4=t??'.=t?

t +
? ? TEST ?CWN.?NO.0F 4FEESSt.AiE+ SLOFE ?
? FUNCTION ? ID- ? NO. ? DIV. + (FSI)OR + FSI A/DIV?
? ? PT ? ? + LABELED +- ?

+ +
???t?t".????'.4=t ":0??i=t44 ????4??? ???' ???4?????? 4-++++++-+-++C4?44=t???
0F% ESSURE FtL.SE RISE TIME? 1 0 1 0 ? ? ?
OSTEAM FLOW ? 1 ? 1 0 ? ? ?
? STEAM INLET FfESSLEE ? 1 0 1 ? ? ? ?
?FFA PIFE FfESStTE ? 2 0 3 ? ? ? ?
?f FM PIFE F%ESSLEE ? 3 ? 5 ? 4 ? ?
OIM_ET STEAM TEMFERATlRE O NA ? NA ? ? ? ?
OPIFE FfESStRE AT T=5 SEC? 2 0 3 ? ? t ?
?PIFE FfESSuiE AT T=5 SECO 3 ? 5 ? ? ? ?
0FFX FfESSUE ? 4 0 7 0 ? ? ?
CFEAK F:fESSUE ? 5 0 9 0 ? ? ?
? PEAK FTESSUE ? 6 ? 11 ? ? ? ?
?FTESSURE AT T=5 SEC. ? 5 ? 9 ? ? ? ?
0FRESSURE AT T=5 SEC. ? 6 ? 11 ? ? ? ?
0FFE POSITIVE PFESSuiE ? 19 ? 13 0 ? ? ?
0FFA NEGATIVE FEESSLliE O 19 ? 13 ? ? ? ?
?FEAK POSITIVE FfESSLA;E ? 20 0 14 ? ? ? ?
0FEAK NEGATIVE FEESSLARE ? 20 ? 14 ? ? ? ?
CAUFRAGE POSITIVE FfESS. 019&2O?13&14? ? ? ?
OAVETOYsE NEGATIVE FEESS. ?19&2O?13&140 ? ? ?

C't???? ttt" '.="="4=t??????t: =t ? ?? ?????? ?? ??'.444="4 +-++++++ +++ t ?? ?? ? ? ? ??

. . . g'--
C-13
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NEDO-24640

TCENCFER 'IEST ( N U S C'ORF' ) ( 1 /4 SCALE >
TEST DATE 1/31/79 UISICORIER 2

TEST NO. PB-2 fMTA F4II1CTICN SFEET ANALYSIS BY

RtN NO. 4 (CN RT ANN _.YSIS)
?????tittit"""titi?tt???? tit??ttitt"titt?tt?4+++++++++ttiiti??"t

4 4

0 ? TEST ?CHAN.?NO.0F 4F%ESSLAE+ SLLFE 1

? FUNCTION ? I D- t NO . ? DIV. +(PSI)OR + PSIA /DIVt
? ? PT ? ? + LAIELED+ ?

+ +
Ottt?????t????t???????????"?????t'????????ti++4++++4++0??t"???|?
?FTEOUE"NCY (CYLI.ES/SEC) ? ? ? ? ? ?

0FEAK C M R FEESSURE ? 7 ? 1 ? ? t t

0FEAK LNIER FEESSLTE O 7 t 1 ? ? ? ?

? FEM OVER F fdISSURE ? 8 ? 2 ? ? ? ?

0FEAN LNDER FEESEME ? 8 ? 2 ? ? ? ?

CFEAK OVER FfESSLARE t 9 ? 3 ? ? ? ?

0FEAK LWIt R FfESSURE ? 9 ? 3 ? ? ? 1

?FEAK CER FRESStrE ? 10 0 4 ? ? ? ?

?FEAN LNEER PRESSURE i 10 ? 4 i ? ? ?
CFEAK OVER FTESSLTE ? 11 i 5 ? ? ? ?
CFEAK LNIER F%ESSLARE t 11 ? S ? t t t

tFEAK OVER FRESSURE ? 12 0 6 ? ? ? ?
0 FEM LNIER FRESSLAiE O 12 ? 6 i ? ?"

CFEAN CWR FfESSLTE ? 13 0 7 0 ? ? 1

tFEAK LNLER FTESStJiE ? 13 ? 7 0 t ? ?

0FEAN OVER FfESSLARE t 14 ? 8 ? ? ? t

CFEAK LWDER F%ESSLAiE ? 14 ? 8 ? ? 1 i

? PEAN OVER FRESSUFE i 15 0 9 0 t ? ?
OffiTd< UNIER PRESSLARE ? 15 0 9 ? ? O t

?FEAK OVER F16 ESSURE ? 16 ? 10 ? ? ? "

0FEAK LNLER FfESSURE i 16 ? 10 ? ? ? ?

0FEAN CMR FRESSLAiE ? 17 ? 11 ? ? ? t
CFEAK UNIER FRESSLXiE i 17 t 11 O t ? ?
OFEAN OVER PRESStTE i 18 ? 12 ? ? ? 1

?FEAK LNDER FfESSURE ? 18 ? 12 ? ? ? ?

tittttitit " itti " t: tti" " t "titit " tit ?titt ttttt4++++++4-n" t " " t: '.1 i

";OC-14 4a- i
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NEDO-24640

TOUENDER TEST ( N U S CURP ) ( 1 /4 SCALE)
TEST DATE 1/31/79 VISICORIER 1

TEST NO. PB-2 DATA REDUCTION SFEET ANALYSIS BY

RUN FK). 5 (D4 ART ANALYSIS)
???????ti it????? |t? " ?t??????t??? " tt|?? t?????44 +4+44+4+????????? "

+ +
? ? TEST OCHAN.tNO.CX~ 4FTESSLAE+ SLOFE ?
? FUNCTION ? I D- ? NO . ? DIV. + (PSI) OR + F SI A/DIVt
? ? PT ? ? + LABELED + t

4 4

Ot?i4 ?????????????t?????::=|t???tt??titit?????++++4444++????? tit??
0FTEEEURE FtLEE RISE TIME? 1 0 1 ? ? ? ?
tS~ TEAM FLCXJ ? 1 ? 1 ? ? ? ?
? STEAM INLFIT FTESSURE ? 1 ? 1 0 ? ? ?
0 FEM PIFE FfESSLTE ? 2 0 3 ? ? ? ?
CFEAK PIFE F%ESStJRE ? 3 ? 5 ? ? ? ?
? INLET STEAM TEMFERATUE ? NA t NA ? ? ? ?
iPIFE FEESSLliE AT T=5 EEC? 2 ? 3 ? t ? ?
?PIFE FEESSLEE AT T=5 EECt 3 ? 5 ? t t t
CFEAX F%ESStJE ? 4 0 7 ? ? ? t
?FEAN FfESStjE ? 5 ? 9 ? ? ? i
0FEAN F1ESSLAE ? 6 ? 11 ? ? i i
?FRESSt.KE AT T=5 SEC. ? 5 ? 9 0 ? ? ?
0F%ESSLKE AT T -5 SEC. ? 6 ? 11 ? ? ? ?

-

0FEAK POSITIVE FfESSLAE ? 19 ? 13 ? ? ? i
0FEAK NEGATIVE FRESSLAE ? 19 ? 13 ? ? ?"

0FEAK POSITIVE FEER,StJE ? 20 ? 14 ? ? ? c
?FEAK NEGATIVE FRESSlIE ? 20 ? 14 ? ? ? C

OAVERACE POSITIVE FEESS. 019&20113&14? ? ? ?
?AWJ#6E NECMTIVE FfESS. ?19&20?13&14? ? ? t

?? tit?tt????? ????????tt????????? ?? ?????? " ?'=t+4++++++++ tti;i ?tt i| ?

n t'

d ) 'n
. .,

)./ i
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NEDO-24640

TCM.END ER TEST ( N U S CORP ) ( 1 /4 SCALE)
TEST EWIE 1/31/79 UISICCMREER ?

TEST NO. PB-? DATA F6ILOCTICW SHEET ANALYSIS BY

RUN NO. 5 (D MRT ANALYSIS)
;;;tt;;;;;;;;.;4;;;;;;;;t:444;;;;;;;t;;;;;;;;4+++++4+++;;;;;;;;;;

4 +

0 t'1EST COMN.ONO.CM 4 FRESSLARE+ SLCM-E "

? FUNCT ION ? ID- ? NO. ? DIV. +(PSI)CNR + PSIA /DIV"
t ? PT ? ? + L ADELED +- 0

+ +
;;144j4;;;;;; * ;;"4 "4jj;;jj;;" ";;;; * ;;:"; a p44;44444444_4444 = = n a 4; a. =

?FFEOLENCY (CYCLES /SEC) ? ? ? ? ? ?
? FEM OVER FidiSSLTE ? 7 ? 1 ? ? ? ?

?PEM LNIER FfESStJE ? 7 ? 1 ? ? ? ?

0 FEM CMiR FEESStJE ? O ? 2 ? ? ? ?

CfY3K LNIER FfESSLARE ? O O 2 ? ? ? ?

CFEM CPER FfESStTE i 9 ? 3 0 ? ? ?

? FEM LNLER FTESSLAE ? 9 ? 3 ? ? ? ?

CFEM CM:_R FTESStJE O 10 0 4 ? ? ? ?

Of:EAK LNIER FfESStJE i 10 ? 4 ? ? ? ?

? PEAK CMTR PRESSlTE ? 11 0 5 ? ? ? ".

OFEAK LNIER F TESStJRE ? 11 ? 5 ? ? ? ?
"

?FEAK CMER F %ESStJE ? 12 ? 6 ? ? ?
?FEAK LNIOR F %ESStJE i 12 0 6 ? ? i i

*

CFEAK CPER FfdiSSLERE i 13 ? 7 ? ? ?

OFEAK LNLER FEESStIE ? 13 ? 7 0 ? ?"

0FEAK CMIR Ff E S STARE i 14 ? O C ? ? ?

0FEAK LNIER FTESStIC ? 14 ? O ? t t 0

0FEAK CMER FTESSLARE ? 15 ? 9 ? ? t"

CPEAK UNEER FfESSLARE ? 15 ? 9 ? ? ? ?
0FEAK LMER PRESStJE ? 16 ? 10 ? ? t ?

?FEAN LNIER FfESSWE ? 16 ? 10 ? ? ? 1

?FEAK CNER FEESStXE ? 17 ? 11 ? t ?"

" "

CFEM LNLER FtRESSLIdi i 17 ? 11 ? ?
" " "

0FEAK (MfR PRESStJE ? 10 0 12 ?
?FEAK UNEER F EESStJE i la 1? t t : 1 6"

4;;;;;*;;;;;;;;;;;;;;;;;;;;;;;44;;;;;;;;;;;;+++4++++.+;;;;;;;;

n -, - n n,

" "3 '"g.

'
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NEDO-24640

TOUENCER TEST ( N U S CORP ) ( 1/4 SCALE)
TEST IWTE ?/5/79 VISICORIER 1

TEST NO. PD-3 LOTA FEDUCTION SHEET ANAL.YSIS DY

RUN NO. 1 (CHART ANALYSIS)
??tt?????????????? " ???-::"=|????????????? " ??? ?t++++4++-+++???? " ?? ?? ?

+ +

? ?~IEST CCHAN.?NO.0F 4FTESSLARE+ SLOFE O
C FUNCT ION ? ID- ? NO . ? DIV. + (PSI) CR + PSI A/DIW
? ? PT ? ? + LAIE1 ED+- t

+ +
??j-g:tt' tj ":4tj 44t???????tj:".'-3:?????? " |44??????++-+-4+++-+.++?? " ???????

?FTESSUFE PULSE RISE TIMEO 1 ? 1 ? t ?"

? STEAM F1OU i 1 ? 1 ? ? ? ?
OSlEAM INLET FTESSLX3E ? 1 ? 1 ? ? ? ?
?FEAK PIFE FfESRERE ? 2 ? 3 c. ? ? ?
CFEAK PIPE FfESSIEE ? 3 ? 5 ? ? ? ?
? INLET STEAM TEMFEFMTIAiE ? NA i NA ? ? ? ?
CPIFE FTESSUIE AT T=5 SEC? 2 ? 3 ? ? ? ?

CPIFE FTESSLARE AT T=5 SEC? 3 ? 5 ? ? ? ?
CFEAK FfESSLiiE ? 4 ? 7 ? ? ? ?
CFEAK FfESSLliE ? 5 ? 9 ? ? ? ?
CFEAK FTESSL1;E ? 6 ? 11 ? ? ? ?
CFTESSLEE AT T=5 SEC. ? 5 ? 9 ? ? ? ?
CFfiESSLTE AT T=5 SEC. t 6 ? 11 ? ? ? ?
0FEAK POSITIVE FfESSLXiE i 19 ? 13 ? ? ? ?
?FEAK NECATIVE FTESSLEE ? 19 0 13 ? ? ? '

CFEAK POSITIVE FfEC.iStJE ? 20 ? 14 ? ? ? ?
0 FEM NEGATIVE FTESStJE ? ';M) ? 14 ? ? ? ?

CAVER %E POSITIVE FfiESS. ?19620"13&14" ? ? ?
CAVEFMGE NEGATIVE FfESS. ?19620"13&14? ? ? ?

04 t??????????? " " ??????????? " ti " ?? " " " ????? "=" t+4-++4+++++ ? " ????tt " ?

^. . - t. )) i.I b |'
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NEDO-24640

TOUENCtER TEST ( N U S CXXd ' ) ( 1/4 SCALE-
TEST DATE 2/5/79 VISICORIER 2

TEST NO. PB-3 DATA FEltJCTION SHEET ANALYSIS BY

RUN NO. 1 (CHART ANALYSIS)
;;;;;;;;;;;;;;;;;;;;-:;;;;;;;;;;;;;;;;;;.;;;;;4..,++++4..,..... .;;;;;;;;;;

.,. 4

? ? TEST ?CHAN.CNO.LF 4FRESSlIE+ SLOFE O

? FUNCT 1ON ? ID- ? NO. ? DIV. ,-(PSI)OR + PSI A/DIU?

? ? PT ? ? + LADELED+ ?
4 4

;;;;*;;;;;;;;;;;4a ;4a4444444m=4ma4g444;444444_4,.49,.444g444g44444
0FTEQUENCY , CYCLES /SEC) ? ? ? ? ? ?

CFEAK OVER FTESStJiE ? 7 0 1 ? ? ? ?
0FEAK LNLER FtiESStJiE ? 7 0 1 0 ? ?"

tFEAN OVER FfESSURE O 8 0 2 ? ? ? ?

0FEAK LNLCR FfESSLKiE ? 8 ? 2 0 ? ? ?
0FEAN CNER FTESSLAE ? 9 ? 3 ? ? ? ?

0FEAK LNIER FEESSLfiE ? 9 ? 3 ? ? ? ?
iPEAN OWR PRESSiXE ? 10 0 4 i ? ? ?
tFEAK UNIER FTRESSlJ4 ? 10 t 4 ? ? ? "

?FEAK CNER FEESSlJE ? 11 ? 5 t ? ? ?
0FEAK LNLER Ft%ESSlJiE i 11 ? 5 ? ? ? ?

?FEAK LNER FfESSLAiE ? 12 0 6 ? ? ? ?

0FEAK LNDER FTESSLAiE ? 12 ? 6 ? ? ? ?

CFEAK CNER FRESStJE ? 13 i 7 ? ? ? ?

CFEAN LNIER FfESSLKE ? 13 ? 7 ? ? ? ?

0FEAN OVER FEESSLAiE i 14 ? 8 ? ? t t
"0FEAK LNIER FEESSLRiE ? 14 ? 8 i i ?
"

?FEAK OVER FtESSLKE ? 15 ? 9 ? ? ?
?FEAK UNLER PFESStJE ? 15 i 9 ? ? ?"

CFEAK OVER FfESSIJE O 16 i 10 ? ? ? ?
CPEfK LNEER FttESSI.RiE ? 16 0 10 ? ? ? ?

OPEAN O'ER PFESSLKE O 17 ? 11 ? ? " "

? PEAK LNLER FfESSLA E ? 17 ? 11 ? ? 1"

CPEAN OVER FfESSLKE i 18 ? 12 i ? ? ?

CPEAK LNIER FfESSURE ? 18 ? 12 ? ? ? "

;;;;;;;;;;;;;;;.;;;;;;;;;;;;;;;;;;;;;;;;;;;;;++++4+,+,4;;;;;;;;;;

C-18 ,, , - , ,'
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.} .I U L-=



NED0-24640

TQUENCFER TEST ( N U S CCXW' ) ( 1/4 SCALE)
TEST DATE 2/5/79 VISICCELER 1

TEST NO. Pb a IWTA FEDUCTICN SHEET ANALYSIS BY

RUN NO. 2 (CHWT ANALYSIS)
????t=" ??????????????????????????????????;t??+++4++-++++??? " ???tt?

+ +

0 ? TEST CCHAN.CNO.0F 4FRESSlIE4- SLOFE O
? FUNCTION ? ID- ? NO. ? DIV. + (FSI)CE + PSI A/DIU?
? ? PT 1 0 + LABELED +- ?

+ +

???????t????????? tit????????????????????? " ??4++4-++4+++?????? " ?ti
?FTESSURE Fu..SE RISE TIME? 1 ? 1 ? ? ? ?

? STEAM FLOW ? 1 0 1 ? ? ? ?
CSlEAM INLET FTESSt.fE ? 1 ? 1 ? ? ? ?
0FEAK PIFE FfESSURE ? 2 ? 3 0 ? ? ?
?FEAK PIFE FfESSLEE i 3 ? 5 0 ? ? ?
? INLET STEAM TEMFERA'TUE ? NA ? NA ? ? ? ?
OPIF:E FfESStJE AT T=5 SECO 2 0 3 0 ? ? ?
CPIFE FfESStfE AT T=5 SEC? 3 ? 5 0 ? ? ?
0FFM FfESSifE ? 4 ? ~/ ? ? ? ?

0FFM FTESSLliE ? 5 ? 9 ? ? ? ?
0FFM FTESStJE ? 6 ? 11 ? ? ? ?
CFTESStJE AT T-=5 SEC. ? 5 ? 9 ? ? ? ?

?FEESStEE AT T=5 SEC. ? 6 ? 11 ? ? ? ?
0FFM POSITIVE FfESSURE ? 19 ? 13 ? ? ? ?

0FEfK NECMTIVE FfESStJE ? 19 ? 13 ? ? ? ?
?FFA POSITIVE FEESSt.AiE ? 20 ? 14 ? ? ? ?
?FEAK NEGATIVE FEESSURE ? 20 ? 14 ? ? ? ?
CAVERAGE POSITIVE FEESS. ?19&20413614? ? ? ?
CAVEFMGE NEGATIVE FfESS. ?19&20:13614" ? ? ?

??"?tt??C??????????titt|",:?titttit????? " ???t4+++++++++t ????? Ot t?

en, n , .,

' T '/ - i | [3 %I
% vv
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NEDO 24640

TOUE.NC'HER TEST ( N U S CLEP > ( 1 /4 SCALE )
TEST DATE 2/5/79 VISICORIER 2

TEST NO. PD-3 DATA REDLC TION SFEET ANALYSIS BY

Fit)N NO. 2 (CHART ANALYSIS)
;;;; " g ;;;;;;;;;; ;;;;;;;;;;;;;;;;;;;;; ;;;;tt; ++++4 +.+.+++;;;;;;;; ;;

4 .

? 0'IEST CCHAN.?NO.CF 4FRESSLEE+ SLOFE ?
? FUNCT ION ? ID- ? NO. ? DIV. + (PSI) LE + FTil A/ DIVI

"
? ? PT ? ? + L.ABELED+

4 .q.

;;;; |;;;;;j ;;; " " ; " ;;;;;;;;;;;;;; " ; " ;;;;;;;;;4-4. + +.4-(+4+4.;;i; " ;; " ;;

0 FTEM.ENCY (CYC1ES/SEC) ? ? ? ? ? ?
OPEAK OVER FRESSLKE ? 7 ? 1 0 ? ? O

"0FEAN LREER PRESStKE ? 7 ? 1 ? ? ?
?FEAK OVER FfiESSLIiE ? O ? 2 ? ? ? ?
OPEM UNDER FTESSLKE ? 8 ? 2 ? ? ? "

?FEfK UVER PRESSLEE ? 9 ? 3 ? ? ? ?
OPEfK LREER FEESStLE ? 9 ? 3 ? ? ? ?
OPEAK CNER FfESSLTiE ? 10 ? 4 ? ? ? ?

0FEAK UNIER FRESSLKE ? 10 ? 4 ? ? ? ?

OPEAK OVER FEESSLIE ? 11 ? 5 ? ? ? ?
OPEfK LVEER FEESStTE ? 11 ? 5 ? ? ? ?
CFEfK CMER FTESStXE ? 12 ? 6 ? ? ? ?
0FEfK LVEER FEESStRE ? 12 ? 6 ? ? ? "

?FEAK CNER PRESSt.AiE ? 13 ? 7 ? ? ? ?
CPEfK LREER PRESStKiE ? 13 ? 7 0 ? ? "

0FEAK CMiR PRESStTiE ? 14 ? 8 ? ? ? |

OPEAK LREER FRESSUFE ? 14 ? 8 ? ? ? "

? PEAK CMER FfESSLKiE ? 15 ? 9 ? ? ? ?

0FEAK l#EER FEESSLEE ? 15 ? 9 0 ? ? t

OFEfK OVER PRESSlXiE 16 1 10 ? ? i" "

0FEfK LREER F%ESStXE ? 16 ? 10 ? ? 0 ?
0FEfK OVER FfESSt.XiE i 17 ? 11 ? ? ? ?

0FEAK LREER FEESStJE ? 17 0 11 ? ? " "

CFEAN OVER FRESStTE C la ? 12 ? ? ? "

0FEfK [fECR FTESSLEE 10 ? 12 ? 4 ? ?"

??? ??? " i ?????? | " ?? | " ????? |" " ? " ":":? " " ?? " ???? " ?+4+++++ 4 ++4 ?t " " ? " ? " O

C-20 /n- n/'
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NEDO-24640

TEM.END ER T EST ( N U S CORP ) ( 1/4 SCALE)
TEST IMTE 2/5/77 VISICORDER 1

TEST NO. PR-3 IMTA FEDUCTION SHEET ANet.YSIS DY

Fst)N NO. 3 (DIART ANAL.YSIS)
O tttttt;; ;;;;?;t?? ?;;;;;tt; ;;;:: ;;;;;;;;; ; ;; ;4++4++ ,+++;;;-:4?;;;;

+ +

0 ? TEST CCHAN.?NO.0F 4PRESSLT&+ SLOPE O

? FUNCTION ? ID- ? NO. ? DIV. +(PSI)OR + PSIA /DIV|
? ? PT ? ? + LAIELED+- ?

+ +

? tin" ti??? " ???;;@;; "j ":;;;?? * ?; * ; " t;;??;;t4 ";t+4-6--,-4-t--4++ + ??j.4?;" j " "

trfESSURE FtLSE RISE TIME? 1 ? 1 ? ? ? ?
OSTEAM FLOW ? 1 ? 1 0 ? ? ?
CSTEAM INLET FTESStJRE ? 1 ? 1 ? ? ? ?

CFEAK PIFE FfESSURE ? 2 0 3 ? ? ? ?

?FE/W PIPE FTESSl3RE ? 3 ? 5 ? ? ? "

? INLET STEAM TEMPEFMTlJE i NA ? NA ? ? ? ?

? PIPE PRESStJRE AT T=5 SEC? 2 0 3 0 ? ? ?
?PIFE FtiESStJiE AT T=5 SEC? 3 ? 5 ? ? ? ?

?FEAN PRESStJE ? 4 ? ~/ ? ? ? "

CFEAK FfESStJE ? 5 0 9 0 i i*

?FEAK FfESSifE ? 6 ? 11 i ? ? ?
?FTESStJE AT T=5 SEC. ? 5 ? 9 ? ? ? ?
41 TESSURE AT T=5 SEC. t 6 ? 11 ? ? ? t

?FEAK POSITIVE FTESSLA1E ? 19 ? 13 ? ? ? ?

0FEAN NEGATIVE PRESSlIE ? 19 ? 13 ? ? ? ?
0FEAK POSITIVE FfESSURE ? 20 ? 14 ? ? ? ?
?FEAK NEGATIVE PRESS 111E ? 20 ? 14 ? ? ? ?
? AVERAGE POSITIVE FfESS. "19&20;13A14? ? ? t

CAVEFMGE NEGATIVE F1ESS. 119&20?13614? ? ? ?

;;;;;;;;44;;4;;";;;;;;;;;;;;;;tt;; ;;;z;;;;;4-4+.,-,+++....,-; ;t;; ;;;

,

f'

[ ,#% ./ e

' ''OJ'
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NEDO-24640

TCX.ENCHER TEST ( N U S CORP ) ( 1 /4 SCALE )
lEST DATE 2/5/79 VISICORIER 2

lEST NO. PB-3 IiATA REIXJCTION SFEET ANALYSIS BY

RUN NO. 3 (CHART ANed YSIS)
;;;;;;;; ; ;; ; ", ;;;;;;;;; ; " ;;;;;;;;;;;;;;;;;; ;; 4++4 4+4+++ ;;;;;;;;;;

4 4

O ? TEST 'CHAN.1NO.0F 4 FfRESSLARE+ SLOFE ?

F U (< CT ION ? Irt- ? NO. ? DIV. + (PSI) OR + PSI A/DIV""
"

? ? PT ? ? 4 LALELED +-
+ +

;; " ";; " " ";;; " ;; "; " " * ;;;;"; * " ." " " ; * * " " ;; " ;;;; # ++.4 t + 4 +-4- 4+?; " ti;; " " ;

0 FREOt.ENCY (CYCLES /SEC) 4 ? ? | i ?

CPEAK OVER PRESEXJdE i 7 ? 1 ? ? ?"

CPEAK UNDER PRESEM.KdE 7 ? 1 ? ? ? i"

"

OPEAN OVER FfRESSI KiE i 8 C 2 ? ?'

0FEAK UNEER PRESSIEE 8 0 2 i ? ? ?"

OPErK OVER F:fdESSlEE ? 9 ? 3 0 ? ? ?
" " "

0FEAK UNDER PRESSlEE 9 ? 3 ? i

0FEAK OVER PRESSlTdi ? 10 ? 4 ? ? ? ?

0FEAN UNLER PRESSIXdE 10 ? 4 ? ? ? ?"

"

OFEAN OVER PRESSlJRE i 11 ? 5 0 ? ?

?PErd UNEER FiiESSt.RiE i 11 5 ? ? ? ?"

"

iPEtK OVER F1 RESS'.EdE ? 12 ? 6 ? i i
" "

?FEAK UNLER FfdISSLtdE 12 ? 6 ? ?"

" "

0FEAK OVER FTMESSUFdE ? 13 ? 7 ? ?

?FEAK UNIER PRESEAEE ? 13 ? 7 C ? ? ?
"

CPErK OVER PRESSI RiE 14 O ? ? ?" "

"

0FEfK UNIER FtiESSlJdE i 14 i O i ? t

? PEAK OVER FfdESSlEE 15 ? 9 ? ? ?""

" "
?FEAK UNDER Ft; ESSURE i 15 9 ? ? ?w

" " " "

? PEAK OVER PRESSlEE 16 ? 10 ?

? PEAK UNLER FTiESSURE ? 16 ? 10 ? ? ? ?

?FEth OVER PRESSIEE i 17 0 11 i ? 4"

" " " "

iPEfK UNDER PRESSILE 17 ? 11 ?
' "

0FEAN OVER FtiESSlX<E ? 1B ? 12 ? ?
" "

OPEAK UNIER PRESS 11dI i 10 ? 12 1 ?
;it:;;;;;;;;;";;|;;;;;;;;;;;;;;;;;;;;;;";;;;;++4++44+,4;;;";";;;;

f, O n'/
C-2e, :r :-,/ r1 > .)



NEDO-24640

TCM.JENCI ER TEST ( N U S COlit3 ) ( 1 /4 SCALE)
TEST TiATE 2/5/79 VISICORLER 1

TEST NO. P R--3 DATA FCIUCTION SHEET ANALYSIS BY

RUN NO. 4 (CHART ANALYSIS)
? 4;;4;;;;;;z";;;;;;4;;;;;;;;;.;;;;;;;;;;;;;;;-;+4++.,+.,++;;;;;;;;;;

4 .q.

? ?'IEST CCHAN.CNO.OF 4FTESStRE+ SLOFE O
? FUNCTION ? ID- ? NO. ? DIV. +(PSI)OR + PSIA /DIV?
? ? PT ? ? + LAEELED+- ?

+ +
;;'4;;;;;; * ;;;;;;;;$4;;; "4;; * ;;; " ; * 4;;;;;;;;++4-(+.t-t+++;;;;;;; * ;;
?FTESSURE F12..SE FRISE TIMEO 1 ? 1 0 ? ? ?
CSTEAM F1OW ? 1 ? 1 ? ? ? ?
CSTEAM INLET FTESSIEE ? 1 ? 1 ? ? ? ?
0FEAK PIPE F:TESSURE ? 2 ? 3 ? ? ? ?
?FEAK PIFE FRESSURE ? 3 ? 5 ? ? ? ?
? INLET STEAM TEMFERATURE O NA ? NA ? ? ? -

CPIFE PFESStRE AT T=5 SEC? 2 ? 3 ? ? ? ?
CPIFE FTEf3StJE AT T=5 SEC? 3 ? 5 0 ? ? ?
CPEAK FTESStJiE ? 4 ? 7 ? ? ? ?
?FEAK FTESSURE ? 5 ? 9 ? ? ? ?
0FEAK PRESSlEE ? 6 ? 11 ? ? ? ?
?FTESSLRE AT T=5 SEC. ? 5 ? 9 ? ? ? ?
OPRESSIEE AT T=5 SEC. ? 6 ? 11 ? ? ? ?
0FEAN POSITIVE FitESStJE ? 19 ? 13 ? ? ? ?
0FEAK NEGM IVE F1iESStEE ? 19 ? 13 0 ? ? ?
CFEAK FTEITIE FTESSURE ? 20 0 14 ? ? ? ?
0FEAK NEGATIVE PRESStJE ? 20 ? 14 ? ? ? "

? AVERAGE POSITIVE FtESS. ?19&20?13A14" ? ? :-
CAVERAGE NEGATIVE FitESS. ?19MM)?13&14? ? ? ?

;;;;;;;.14;;;;;;;;;;;;;;;;;=4;;;;;;;;;;;;;;;;++a+++++4+ ;;;;;;;;;
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NEDO-24640

TfX_ENCFER TEST ( N U S CORP ) ( 1 /4 SCALE)
TEST DATE 2/5/79 VISICORIER 2

TEST NO. PB-3 DATA REDUCTION SHEET ANALYSIS DY

RUN NO. 4 (CHART ANALYSIS)
;4?;;;;t4 ;;;.: t;;;;;;?;;;;;;;4;;;;;;;;;;;;;;;+4++.4+,+++;;;;;;;;;;

+ +

? ? TEST ?CHAN.?NO.0F +PRESSLKiE+ SLOF+E ?
? F U N C 'l ION ? ID- ? NO. ? DIV. +(PSI)OR + PSIA /DIV"
? ? PT ? ? + LABELED + ?

+ 4

;?;i?@i;;it ":" ?;@@;i;;;???;j?;??????;@?;???;i44+++++4+4 ;??;;it " "i
iFREQUENCY 0;YCLES/SEC) ? ? ? ? ? ?

?FEf6 CMiR FTESSl #iE ? 7 ? 1 ? ? ? ?
0FEfK UNLER FitESSLKE ? 7 ? 1 ? ? ? ?

?FEfK CMG< PRESSt A E ? O ? 2 ? ? ?"

CPEfK UNLER FRESSiliE ? 8 ? '? ? ? ? ?

? PEAN OVER FTRESSLKE ? 9 ? 3 ? ? ? ?

CFEAK LWIER FfRESSt.AiE ? 9 ? 3 ? ? ? ?
" "? EAK OWER FfESSI %E ? 10 0 4 ? ?

?FEAK UNLER PliESSUtiE ? 10 ? 4 ? ? ? ?
0FEAK OVER PRESSlJiE ? 11 ? 5 ? ? ? ?
0FEAK UNIOR PliESSLKiE ? 11 ? 5 ? ? ? ?
OPEAN OVER FTESSURE ? 12 0 6 ? ? ? ?
?FEAN UNLER FTRESSLXiE O 12 ? 6 ? ? ?"

OPEAN OVER PliESSLIE 13 ? 7 ? ? ? ?"

OFEAK l#RER FftESSLKE ? 13 ? 7 ? ? ? ?

? PEAK OVER PRESSlJE ? 14 ? 8 ? ? ? ?
?PEtK t#RER PRESSlfE 14 ? 8 ? 4 ? ?"

CPEAN OVER PRESSlJiE ? 15 0 9 ? 4 ? "

?PEfK UNLER PRESSITE ? 15 0 9 ? ? ?"

? PEAK OVER PRESSlTE ? 16 ? 10 1 4 ?"

? PEAK LNIER FTESSlJiE ? 16 ? 10 ? 4 ? ?

?FEfK OVER PRESSlJiE ? 17 ? 11 ? 4 ? "

?FEfK UNEER PRESSlEE O 17 ? 11 ? 4 ? ?

? PEAK OVER PRESSLA;E ? 18 ? 12 ? 4 4 ?
"?FEfK UNLER PRESSUliE ? 18 ? 1'? ? 4 ?

;;;;; ;;;;;;;;?;;;;;; ;?; ;;;;;; ;;;;; ;; ;???;;; ;,+++++++4 ...; ;; ; :: ; ; ;; ::
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SUM M AR Y

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 I pressure suppression pool. The test

results reported herein supplement those reported
in GE report NEDE-24549-P, Mark 1 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 identical centered
T-quencher location.
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