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ABSTRACT

Recorded test data are presented for Test S-01-6 of the Semiscale Mod-! isothermal
_blowdown test series. ‘l'est S-01-6 is one of several Semiscale Mod-1 experiments which are
counterparts of the LOFT nonnuclear experiments. System hardware is representative of the
LOFT design with the design based on volumetric scaling methods and with initial
*conditions duplicating those identified for LOFT nonnuclear tests.

Test S-01-6 was conducted with an inactive 40-rod core in place of the orificed core
simulator used on previous isothermal tests. The test was initiated at isothermal conditions
of 2,263 psia and §410F by a simulated offset shear of the cold leg broken loop piping.
During system depressurization, coolant was injected into the cold leg of the operating loop
to simulate emergency core cooling (ECC).

The purpose of this report is to make available the uninterpreted data from Test

S-01-6 and to provide the reference material needed for future data analysis and test results
reporting activities. The data, presented in the form of graphs in engineering units, have
been analyzed only to the extent necessary to assure that they are reasonable and
consistent. ' '
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SUMMARY

Test S-01-6 was performed as part of the Semiscale Mod-1 portion of the Semiscale
Program conducted by Aerojet Nuclear Company for the United States Government. This
test was part of the Semiscale Mod-1 tests (Test Series 1) performed with hardware
configuration and test parameters selected to yield a system response that simulates the
Loss-of-Fluid Test (LOFT) system response during the LOFT nonnuclear b]owden
experiments. Test S-01-6 utilized a pressure vessel with internals; an intact loop with active
pump, steam generator, and pressurizer; a broken loop with simulated pump, simulated
steam generator, and rupture assemblies; a pressure suppression system with header and
pressure suppression tank; and a coolant injection system with low-pressure injection
pumps, high-pressure injection pumps, and accumulators. The 40-rod electrically heated
Mod-i core was in place for Test S-01-6, although its function in this test was entirely
passive, with the thermal energy for heatup supplied by the bypass heaters.

The test objective for Test S-01-6 was the determination of the effects on system
response of decreased core volume and distributed flow resistance resulting from the use of
the 40-rod Mod-1 core in place of the core simulator used on previous tests. Test S-01-6 was
conducted from initial conditions of 2,263 psia and 541°F by a simulated full size (200%)
double-ended offset shear of the cold leg broken loop piping. The instantaneous offset shear
of the broken loop cold leg piping was simulated by simultaneous actuation (within 10
milliseconds) of the rupture assemblies.

During blowdown, coolant was injected into the cold leg of the intact loop with two
high-pressure  injection system (HPIS) pumps, a pressurized accumulator, and one
low-pressure injection system (LPIS) pump.

In general, instrumentation used in Test S-01-6 functioned as intended (of 202

measurements attempted, 195 produced usable data). Data loss during Test S-01-6 was
sufficiently low so that the test was considered to have been conducted successfully.
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EXPERIMENT DATA REPORT FOR SEMISCALE MOD-1
TEST S-01-6
(Isothermal Blowdown with 40-Rod Heater Core)

I. INTRODUCTION

The Semiscale Mod-1 experiments represent the current phase of the Semiscale
Program conducted by Aerojet Nuclear Company for the United States Government. The
program, which is sponsored by the Nuclear Regulatory Commission through the Energy
Research and Development Administration, is part of the overall program designed to
investigate the response of a water-cooled nuclear reactor system to a hypothesized
loss-of-coolant accident (LOCA). The underlying objectives of the Semiscale Program are to
quantify the physical processes éontrolling system behavior during an LOCA and to provide
an experimental data base for assessing reactor safety evaluation models. The Semiscale
Mod-1 Program has the further objective of providing support to other experimental
programs in the form of instrumentation assessment, optimization of test series, selection of
test parameters, and evaluation of test results.

Test S-01-6 was conducted in the Semiscale Mod-1 system as part of a series of tests

. (Test Series 1) to provide data for comparison of -the isothermal blowdown response of the

Semiscale system with that of the Loss-of-Fluid Test (LOFT) system. The Semiscale Mod-1
experimental configuration for this test utilized hardware components selected to produce a
system performance which simulates LOFT system performance during the LOFT
nonnuclear tests. A 40-rod electrical heater core was used in place of the core simulator used
in previous tests. The core was not heated for Test S-01-6.

Test S-01-6 employed a low intact loop flow resistance and used a steam generator set
up in the hot standby condition, similar to the configuration used in Test S-01-4. The low
intact loop flow resistance was scaled from the LOF'I' system. The pipe break configuration
simulated a full size (200%) double-ended break in the cold leg broken loop piping and was
conducted with ECC injection into the cold leg of the intact loop during blowdown.
High-pressure injection was initiated at 1 second before rupture. Water was also injected
from a pressurized accumulator at an initial pressure of 620 psia with flow starting at 23
seconds after the initiation of blowdown. The low-pressure injection pump was started at 31
seconds after initiation of blowdown at a system pressure of 300 psia.

. The purpose of this report is to present the test data in an uninterpreted, but readily
usable form for use by the nuclear community in advance of detailed analysis and
interpretation. Section II describes the Mod-1 system, the test procedures and conditions,
and the sequence of test events. Section 111 presents the data graphs and provides comments
and supporting information necessary for interpretation of the data. A description of the
overall Semiscale program and test series, a detailed description of the Mod-1 Semiscale
systein, and the measurement and data processing techniques and uncertainties can be found
in Appendices A, B, and C of Reference 1.



II. SYSTEM, PROCEDURES, CONDITIONS, AND EVENTS FOR

TEST S-01-6

The following system configuration, procedures, initial test conditions, and events are
specific to Test S-01-6.

1. SYSTEM CONFIGURATION AND TEST PROCEDURES

The Semiscale Mod-1 system used tor l'est S-01-6 consisted of a pressuie vessel with
internals; an operating loop with steam generator, pump, and pressurizer; a blowdown loop
with simulated steam generator, simulated pump, and two rupture assemblies; a coolant
injection system with accumulators and both high- and low-pressure injection pumps, and a
pressure suppression system with a suppression tank and header. The Semiscale Mod-1
experimental system is described in detail in Appendix B of Reference 1.

For Test S-01-6, the operating loop steam generator was maintained in the hot
standby condition, in which the steam generator secondary side was valved off and the
steam generator primary tubes were completely covered with water (at isothermal system
temperature) when blowdown occurred. The system was heated to isothermal conditions
with heaters in the bypass lines between the broken and unbroken loops.

In preparation for Test S-01-6, the system was filled with treated demineralized water
and vented at strategic points to assure a liquid full system. Prior to warmup, the system was
pressurized to check for leakage. Warmup to initial test conditions was accomplished with
heaters located in the bypass lines which served to allow circulation through the broken
loop. During warmup, the purification and sampling system were valved into the primary
system to maintain water chemistry requirements and to provide a water sample at system
conditions for subsequent analysis. These systems were valved.out just prior to initiation of
blowdown. At 100°F temperature intervals during warmup, detector readings were sampled
to allow the integrity of the measurement instrumentation and the operability of the data
acquisition system to be checked.

Prior to initiation of blowdown, initial test conditions were held .for 30 minutes to
establish equilibrium in the system. At the end of this period, all auxiliary systems,
including the bypass lines, were isolated to prevent blowdown through those systems.

The system was successtully subjected to a simulated double-ended cold leg pipe break
through two blowdown nozzles each having a 100% break area (0.00262 ftz). The effluent
was ejected from the primary system into the pressure suppression system. Pressure to
operate the rupture assemblies and initiate blowdown was taken from an accumulator
system filled with water and pressurized to 2,250 psig with gaseous nitrogen. Immediately
following initiation of blowdown (0.02 seconds after initiation of blowdown), these lines



were again isolated. Power to the primary coolant circulating pump was cut off at
blowdown to allow the pump to coast down to a speed of 1,600 rpm. This speed was then
maintained throughout the remainder of the test. A flywheel was mounted on the pump
motor shaft to provide a simulation of the predicted coastdown of the LOFT pumps.

The coolant injection system was used for injection into the cold leg of the intact loop
during blowdown. Coolant injection from the HPIS pumps started at 1 second beéfore the-
initiation of blowdown and continued throughout the test. Injection was started from the
accumulator at a system pressure of 620 psia beginning approximately 23 seconds after
initiation of blowdown and continued for approximately 27 seconds, until the water supply
was depleted, allowing the pressurization gas to exhaust into the cold leg of the intact loop.
Injection from the LPIS pump was initiated at a system pressure of 300 psia and continued
throughout the test.

2. INITIAL TEST CONDITIONS AND SEQUENCE OF EVENTS

Conditions in the Semiscale Mod-1 system at initiation of blowdown are given in
Tables I and II, the primary system water chemistry prior to blowdown is given in Table III,
and the sequence of events relative to rupture is given in Table IV.



TABLE I

CONDITIONS AT BLOWDOWN INITIATION

[a]

Measured

Specified

System Fluid Temperature (in-
tact 1003, vessel outlet,
RBU-2) [P

System Pressure (vessel upper
plenum)

Intact Loop Cold Leg Flow

Intact Loop Accumulator
- Pressure”

Temperature of Injected Cool-
ant

Intact Loop Accumulator
Water Volume

Intact Loop Accumlator Gas
Volume

Pressurizer Water Level

Steam Generator Secondary
Steam Dome Pressure

Steam Generator Liquid Level
(from bottom of tube sheet)

Pressure Suppréssion Tank
Water Level

Pressure Suppression Ttank
Pressure

Pressure Suppression Tank
Water Temperature

Leak Rate

541°F

2,288 psialCl

173 gpm

620 psia[d]

73°F
1.08 ft3[f]

1.66 £t°

19.5 in.81(0.567 ££3)

970 psia
123 in.

65.4 iu.

32.0 psis

67°F

<0.2 gpm

540°F + 2°F’

2,263 = 25 psia

173 + 2 gpm
613 £ 5 psia
gserle]

1.63 feolel

1.11 rcolel

28 % 2 in.
976 * 40 psia
123 + 2 in.

65.4 in,Le]

32.0 psia[é]

ambient

2 gpm maximum

[a] Measured initial conditions which did not meet the specified initial
conditions were cunsidercd acceptable far analysis purposes within

Lliw test nhjectives,

[b] Upper plenum temperature was specified but was not recorded.
[c] Upper plenum pressure measurement appeared to be slightly high com-

pared-to other measurements; Heise gauge showed 2,263 psia at blowdown.

[d] Accumulator pressure after filling injection line at t=3 seconds.

[e] Tolerauce not specified.

[f] The volume measurement system malfunctioned.

Reported volumes are

estimates from the flowmeter data obtained during blowdown.
[g] Pressurizer level control did not account for heating of the sense

lines to the differential pressure cell.

Indicated level was 28.5 in.
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TABLE II

PRIMARY COOLANT TEMPERATURE DISTRIBUTION AT RUPTURE

Detector

Temperature (°F)

Vessel Lower Plenum (lower portion)
Vessel Lower Plenum (upper portion)
Hot Leg, Intact Loop (near vessel)

Hot Leg, Intact Loop (104 in. from
vessel center)

Hot Leg, Intact Loop (near steam
generator)

Cold Leg, Intact Loop
Cold Leg, Broken Loop (near nozzle)
Hot Leg, Broken Loop (near vessel)

Hot Leg, Broken Loop (near nozzle)

TFV-LP-7-1/2
TFV-LP-27-1/2
RBU-2

TFU-5

TSU-6

RBU-14A
TFB-23
TFB-30
TFB-42

536
542
541
540

536

544
539
542
536

TABLE III

WATER CHEMISTRY PRIOR TO BLOWDOWN[a]

pH

Conductivity (umho/cm)

Lithium (ppm)
Chlorides (ppm)
Fluorides (ppm)
Oxygen (ppm)
Total gas (cc/1)

Residual hydrazine (ppm)

10.21
9.92
3.2
0.099
0.4
0.186

205.
0.064

[a] Water sample taken at a system pressure of 2,250 psig and a system

temperature of 540°F




TABLE IV

SEQUENCE OF EVENTS DURING TEST

Event

Time Relative
To Rupture (sec)

Heatup Bypass Lines Valved Out of System

Operating Loop ECC Injection from Operating Loop
HPIS Starts

Initiation of Blowdown

Operating Loop ECC Injection from Operating Loop ECC
Accumulator Starte

Operating Lo0p ECC Iujection from Operating T.nnp LPLS
Starts .-

Operating Loop FCC Injectibn from Operating Loop ECC

Accumulator Stops

-6

_qfal

SO[b]

[a] HPIS was already operating in the makeup mode when ECC HPIS was

initiated.

[b] Water supply depleted; gas flow started.

]



HII. DATA PRESENTATION

The data from Semiscale Mod-1 Test S-01-6 are presented with brief comment.
Processing analysis has been performed only to the extent necessary to obtain appropriate
engineering units and to assure that the data are reasonable and consistent. In all cases, in
converting transducer output to engineering units, a homogeneous fluid was assumed.
Further interpretation and analysis should consider that sudden decompression processes
such as those occurring during blowdown may have subjected the measurement devices to
nonhomogeneous fluid conditions.

The performance of the system during Test S-01-6 was monitored by about 200
detectors. The data obtained were recorded on both digital and analog data acquisition
systems. The digital system was used to process the data presented in this report. The analog
system was used to provide better resolution capability (needed as input to various data
analysis codes) and to provide redundancy.

The data are presented, in many instances, in the form of composite graphs to
facilitate comparison of a given variable at several locations. The scales selected for the
graphs do not reflect the obtainable resolution of the data (the data processing techniques
are described in greater detail in Reference 1). ‘

Figures 1 through 6 and Table V provide supporting information for interpretation of
the data gfaphs shown in Figures 7 through 138. Figures 1 through 6 show the relative
locations of all detectors used during the Mod-1 Isothermal series. Table V groups the
measurements taken during Test S-01-6 according to measurement type; identifies the
specific measurement location and the range of the detector and actual recording range of
the data acquisition system; provides brief comments regarding the data; and references the
measurements and comments to the corresponding figure. Figures 7 through 138 present all

“the blowdown data obtained. Time zero on the graphs is the time of rupture initiation.
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TABLE V

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-01-6

Heasurement
FLUID TEMPERATURE

Intact lLoop

RBU-2

TFU-13

THFU-148

RBU-14A

TFU-15

Broken Loop
TFB-20

TFB-23

1FB=-3U

TFB-42

TED=ArDC
TFB-RFBH
Inlet Annulus
TFV-ANN-44

TFV-ANN-4M

Downcomer Annulus

TFV=-AIN=-15A

TFV-ANI- 151
TFV-AIN-15T
TFV-ANN-35A
TFV-ANN-135M
TFV-ANH-35T
TFU-anN-70a
TFV-ANN-1154
TFV-ANN-115%

TFV-ANN-156A

(a]

Location and Comments

Range

[a]

Detector

Data Acgquisicion
Svstem

Figure

[b]

‘leasurement Comments

Chromel-Alumel thermocouples unless
specified otherwise

Hot lep, Spool 2, 46 in. from
vessel center (platinum resistance
bulb)

Hot leg, Spool 5. 1% in. from .
vessel center

Hot leg, Spool 6, 114 in. from
vessel center (shiclded)

Cold les, Spool 10, 144 in. from

wpaael ronrer

Cold leg, Spool 13, 51 in. from
vegHel Lener ) .
Cold leg. fipool 14, 3% 1v. frum
vessel center, downstream of cold
leg injection port

Cald Jegr, Spool 14, 43 in. from
vessel center, upstream of cold leg
injection port (platinum resistance
bulb)

Cold leg, Spool 15, 16 in. from
vesse! cenrer '

Cold leg, Spool 20, 21 in. from
vessel center

Cold leg, Spool 23, 91 in. from
vessel center, upstream of vessel-

side nozzle

HOU 1&g, Sfocl SU, Lb in. trom
vessel center

Hot lep, Spool 42, 414 in. from
vessel center along cold teg, upstream

Wi pimpEg s ey

aufivun Lypass, gede eng eap, esla-
leg side

Reflood bypass, near end cap, hot-
leg side

4 in. below cold leg centerline,
0.2 in. trom vessel wall, ‘tvpe J
iron-constantan thermocouples

a°

180°

Centered in annulus, Tvee J iron-
constantan thermocounles

L5 (n. below cold leg centerline, 0°

15 in. below cold lep centerline,
180"

15 in halaw rald laq renrariina,
21

35 in. below cold leg centerline, 0°

35 in. below cold leg centerlina,
180°

35 in. below cold leg centerline,
270°

70 in. below cold leg centerline, 0°
115 in. below cold leg centerline,
0°

115 in. below cold leg centerline,

180°

156 in. below cold leg centerline,
o

a-230n°%

0-1000°F

0-10n0°F

0-2300°F

0-1400°F

N-1400°F

0-591°F

0-1901°F

0-100N°F

N-591°F

09-803°F

0-803°F

14

10

10

1

12

14

14

i5

15

15

Failed

Thermocouple not connected to reference
junction

Thermocouple not connected to reference
Junction

I



TABLE V (Contd.)

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-01-6

[a]

Range
fal Data Acauisition Ib]
P Measurement Location and_Comments'? Detector Svstem Measurement Comments
FLUID TEMPERATURE (Contd.)
Lower Plenum On fluid thermocouple rack, 1 in! -2300°F 0-591°F 16
fram vessel center, 45°
~
L) TFV-LP-1-1/2 1.5 in. from bottom
TFV-LP-7-1/2 7.5 in. from bottom
TFV-LP-14-1/2 14.5 in. from bottom
TFV-LP-21-1/2 21.5 in. from bottom
TFV-LP-27-1/2 27.5 in. from bottom
Core Grid Spacer Q-2390°F 0-501°F 17
Grid Spacer 6 76 in. below cold lep centerline,
1.2 in. above top of heated length
TFG-6AB-45 Thermocouple 1n space defined by
folums A and B, Rows &4 and 5
Grid Spacer 8 109 in. below cold leg centerline N
at center of heated length
TFG-RCD-45 Thermocouple in space defined by
Columns C and D, Rows & and 5
Grid Spacer 10 143 in. below cold leg centerline
at botton of heated length
TFG-100D-45 Thermocouple in space defined by
Columns C and D, Rows 4 and 5
Core Barrel Tvpe J iron-constantan thermo- 0-1400°F U=HO3°F 18
Insulation Gap couples
. TFV-CIG-70A 70 in. below cold leg centerline, 0°
TFV-CIG-115A 115 in. below cold leg centerline,
0°
Vessel Filler - N-1400°F 0-803°F 19
(‘.}_ Insulation Gap
TFV-F1G-70A 70 in. below cold leg centerline, 9°
TFV-F1G-156A 156 in. below cold leg centerline,
0°
ECC System 0-2300°F 1-591°F
.
TFU-ECC-14 On centerline of ECC line just upstream Failed
of junction with Spool 14
Steam Generator 0-23N0°F 0-591°F 20
TFU-SGL Secondary side, 12 in. above bottom
of tube sheet
TFU-5G2 Secondarv side, 24 in. above bottom
of tube sheet
TFU-SG3 Secondary side, 48 in. above bottom
af ruha cheat
TFU-SG4 Secondary side, 96 in. above bottom
of tube sheet
Pressurizer 0-2300°F 0-~1017°F 21
TFU-PRIZE In surge li;e, near pressurizer exit,
between turbine flowmeter and pres—
surizer
Pressure Suppression 0-2300°F 0-591"F 22
Svstem
TF~PSS-33 33 in, from bottom of tank
TF-PSS-130 130 {n. from bottom of tank
MATERIAL TEMPERATURE Chromel-Alumel thermocouples unless 0-2300°F 0-591°F
sperified afherwise
Intact Loop ¢
i TMU-1S516 Hot leg, Spool 1: side, 1/16 {n. from 23
. pipe 1D, 29 in. from vessel center
TMU-1B16 Hot leg, Spool 1, bottom, 1/16 in. 23 Questionable calibration
from pipe ID, 29 in. from vessel
center
TMU-15816 Cold leg, Spool 15, side, 1/16 in. 24
from pipe 1D, 17 in. from vessel
center
THU- L5816 Cold leg, Spuul 15, bLutluw, 171G in. 7%

from pipe 1D, 17 in. from vessel
center



TABLE V (Contd.)

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-01-6

Heasurement

(a)

Location and Comments

MATERIAL TEMPERATURE (Contd.)

Broken Loop
TMB-20B16

TMB-20516
TMB-30TL6

Vessel Wall
TMV-VI-15a
THV-VI-35A
TMV-VI-156A
™V-VI-1774

Vessel Filler

TMV-FO-35A
TMV-FO-156A
TMV-FO-177M
TMV-FI1-4M
TMV-FI-15A
TMV-FI-15M
TMV-F1-35A
TMV-F1-35M
TMV-F1-70A
TMV-F1-115A
TMV-F1-156A
TMV-FI-177M
TMV-FI1-184M
Vessel Filler
Insulator

TIV-FO-4A

TIV-FO-35A
TIV-FO-35M
TIV-FO-70A
TIV-FO-115A
TIV-FO-115M
TIV-FO-156A
TIV-FO-177M

Lower Plenum

TMV-LH

Cold leg, Spool 20, bottom, L/16 in.
from pipe ID, 21 in. from vessel
center

Cold leg, Spool 20, side, L/16 in.
from pipe ID, 21 in. from vessel
center

Hot ieg, Spool .30, top, 1/16 in.
from pipe ID, 16 in. from vesasel
tencer

1/8 in. from vessel ID

15 in. below cold leg centerline, 0°
35 in. below cold leg centerline, 0°
156 1in. below cold leg centeritne, 0°

177 in. below cold Lég éenterlipe,
1RO°

Type J iron-constantan thermocouples

35 in. below cold leg centerline,
0.65 in. from filler 1D, 0°

156 in. below cold leg centerline,
0.65 in. from filler ID, 0°

177 in. below cold leg centerline,
0.65 in from filler 1D, 180°

4 in. below cold leg centerline,
1/16 in. from filler 1D, 180°

15 1in. below cold leg centerline,
1/16 in. from filler ID, 0°

15 in. below cold leg centerline,
L1716 1A, .fPOM LLLIBE LU, 1897

35 in. below cold leg centerline,
1/16 in. from filler 1D, 0°

35 {n. below cold leg centerline,
1/16 in. from filler IR, 180°

70 in. below cold leg centerline,
129 th Poan T111e TR, A

115 in. below cold leg centerline,

1/16 tn. from

156 in. below
1/16 in. from

177 in. helow
1/16 in. from

184 in. below
1/16 in. from

filler . 0°

cold ley centecline,
filler I, 0°

eold leg centerline,
filler 1D, 180°

cold leg centerline,
filler 1D, 180°

Outer surface of insulator, Type J
iron~constantan thermocouples

& in, below cold leg centerline, 0°
35 in. below cold leg centerline, 1°
35 in. below cold leg centerline,
180°

70 in. below cold leg centerline, 1°
115 in. below cold leg centerline,
0° .

115 in. below cold leg centerline,
180°

156 in. below cold leg centerline,
0°

177 in. below cold leg centerline,
180°

Chromel-Alumel thermocouple

In vessel bottom head, 1/8 in. from
inside surface, 2 in. from vessel
centerline, 90°

Range

[a]

Detector

0-23N°F

0-2300°F

0-1400°F

0-1400°F

0-2300°F

Data Acquisition [a]
Svstem Figure

0-591°F

25

0-~591°F 26

0-803"F

27

Failed

28
28
28
28
28
Failed

29

29
29
0-803°F

30

Thermocouple not connected to reference

Junction

30

Thermocouple not connected to reference

junction

31

3

31

0-591°F

Failed

16

Measurement Comments

[b]

ol

(.-J



TABLE V (Contd.)

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST

S-01-6

Measurement

[a]

Location and Comments

MATERIAL TEMPERATURE (Contd.)

Core Barrel

TMV-CO-4A

TMV-CO-4M

TMV-CO-15A

THV-CO-35A

TMV~CO-70A

TMV-C0-115A

TMV-CO-1154

TMV-C0-127A

TMV-CI-35A

TMV-CI-70A

TMV-CI-95M

TMV-CI-115A

Core Housing Filler

TMV-HF-115%

TMV-HF~138W

Tvpe J Lr antan ther les

4 in. below cold leg centerline, in
inlet annulus region, 1/16 in. from
core barrel 0D, 0°

4 in. below cold leg centerline, in
inlet annulus region, 1/16 in. from
core barrel OD, 180°

15 in. below cold leg centerline,
1/16 in, from core barrel 0D, 0°

35 in. hélou cold leg centerline,
1/16 in. from core barrel GB, 0°

70 in. below cold leg centerline,
1/16 in. from core barrel 0D, 0°

115 in. below cold leg centerline,
1/16 in. from core barrel 0D, 0°

115 in. below cold leg centerline,
1/16 in, from core barrel 0D, 180°

127 1in. below cold leg centerline,
1/16 in. from core barrel OD, 0°

35 in. below cold leg centerline,
1/16 in. from core barrel 1D, 0°

70 in. below cold leg centerline,
1/16 in. from core barrel ip, 0°

95 in. below cold leg centerline,
1/16 in. from core barrel 1D, 180°

115 in. below cold leg centerline,
1/16 in. from core barrel ID, 0°

On core housing filler 0.2 in. from
outer surface, Type K Chromel-
Alumel thermocouple

115 in. below cold leg centerline,
(315°)

138 in. below cold leg cencerline,
(315°)

Core Heater Cladding Temperatures

Low Power Heaters

TH-A5-45

TH-C5-62

TH-D6-6
-25

PRESSURE

Intact Loop
PU-13(F)

Broken Loop
rp-23

PB-CN1

PR-24

PB-42

PB-HN1

Heater at Column A Row 5. Thermo-
couple 45 in. (240°) above bottom

ufl e

Heater at Column C Row 5. Thermo-
couple 62 in. (75°) above bottom
of core

Heater at Column D Row 6. Thermo-—
couples 6 in. (180°) and 25 in.
(225°) above bottom of core

Cold leg, Spool 13, 54 in. from
vessel center (flush mount)

Cold leg, Spocl 23, 92 in, from
vessel center, upstream of vessel-
side nozzle (tee off DP tap)

Vessel-side nozzle, nozzle throat,
96 in . from vessel center, {(tee off
DP Lap)

Cold leg, Spaol 24, 101 in. from
vessel center, downstream of nozzle

Cold leg, Spool 42, 414 in. from
rwoccol contor along hot log, up=
stream of pump-side nozzle (tee
off DP tap)

Pump-side nozzle, nozzle throat,
419 in. from vessel center along
hot leg (tee off DP tap)

Rangc[u]
Data Acquisition
Detector Svstem
0-1400°F 0-803°F
5
0-2300°F 0-591°F
0-2300°F 0-591°F
0-3000 psia
0-4328 psia
0-3415 paia
0-2511 psia
0-3344 psia
0-4784 psia
04299 psia

17

Figure[a]

32

32

32

32

33

33

33

33

34

34

35

36

7

38

38

38

39

39

Measyrement Comments

6]



TABLE V (Contd.)

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-01-6

la]

Range
{a) Pata Acauisition la} [b]
Measurement Locatfon and Comments'” Detector Svstem Figure' Measurement Comments
PRESSURE (Contd.)
Vessel 40

PV-UP+10 In upper plenum, 10 in. above cold 0-4606 psia

leg centerline, mounted on stand-

off, 30°
PV-LP-180 In upper part of lower plenum, 0-2452 psia

180 in. below cold leg centerline,

mounted on standoff, 22§°
PV-TANN-9 In vessel inlet annulus, 9 in. . 0-4572 psia

below cold leg centerline, mounted

on standoff, 225°

'

ECC System 0-750 psia 0-707 psia : 41 Injection enahling valve opened at t=3 sec,
allowing injection line to fill te cheek
valve, lowering accumulator pressure

PECC-UL-ACC In intact loop accumulator
Stcam Cenorator 0-1521 onsia 42
PU-SGSD Secendary side, steam dome
Pressurizer 0-4758 psia 43
PU-PRIZE Steam dome
Pressure Suppression - 44
Sycram
P-PSS Suppression tank top 0-750 psia 0-309 psia
P-83 Suppression tank header just down 0-200 psia 0-20n0 {;sin
stream from entrance to sup-
presslon Lank
DIFFERENTIAL PRESSURE Elevation difference between trans-
ducer taps is zero unless other-
wise specified
Intact Loop
DPU-UP-1 Upper plenum 10.5 in. above cold lep #100 4in. +5.0 psid 45
centerline ar 30" to hot leg, Spuul water
1, 31 in. from vessel center, upper
plenum tap approximately 2 in. above
spool 1 ouap
gy up 3 UPPOE pabnum (v v an alauw g ahil L00 b 115 poid 3
leg centerline at 30° to hor leg, water R s
Spool 3, 62 in. from vessel center,
upper plenum rap appraximarely 2 in.
above Spool 3 tap
DPU-3-7 R Across steam generator, hot leg, 4500 in. +25 psid 47
Cpool 3, 63 in. from weccol contar warer
to cold leg Spanl 7, 771 in. from
vessel center, Spool 3 tap approx-~ ;
imately 18 in. above Spool 7 tap
DPU-3-SGIP Across inlet orifice of steam gen- 4300 in. +15 psid 48
o eratar: hot leg. Spool 3. 62 in. water
from vessel center C6 STeam pener-
ator inlet plenum, 145 in. from
vessel center, Spool 3 tap is 16 in.
bhelow SGIP tap
DPU-SGOP-7 From steam generator outlet plenum, 4500 in. . +25 psid : 49
260 in fram wacer) renrer along water
cold leg to cold leg S5pooL /7, 231 1n.
from vessel center, including orifice,
Spool 7 tap is 35 in. below SGOP tap
DPU-7-10 Steam generator outlet to pump inlet, #50 in. +2.5 psid S0
cold leg Speol 7, ?31 dn. from vessel water
center to cold leg Spool 10,.141 in.
from vessel center
DPU-8Na8F Tn pump trap, cold lee Soool 8. Tap +20 in. +1.0 psid . 51 *
8D, 184 "in. from vessel center to water
Tap BE, 174 in. from vessel center,
Tap 8D is 10 in. below Tap 8E
DPU-12-10 Pump outlet to pump inlet, cold leg . 150 psid +50 psid 52
Spoel 12, 75 in: from vessel center
to cold leg Spool 10, 141 in. from
vessel center, Spool 10. tap is 10 in.
Lelow Spool 12 tap
DPU-12-10L Pump outlet to pump inlet, cold leg 4100 1in. +5.0 psid 53 - Detector saturated for t<3.5 sec

Spool 12, 75 in. from vesscl center water
to cold leg Spool 10, 141 in. from

vessel center, Spool 10 tap is 10 in.

below Spool 12 tap' (low range)

18



TABLE V (Contd.)

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-01-6

R;mge[n]

< {al Data Acquisition fal (b
Measurement Location and Comments'® Detector Svstem Figure Measurement Comments

DIFFERENTIAL PRESSURE (Contd.)

intact Loo Contd.)
o] B
DPU-12-13 Pump outlet, cold leg Spool 12, 420 in. +1.0 psid 54 Detector overranged; probably saturated
75 in. from vessel center to cold water for t<3 sec
leg Spool 13, 51 in.® from vessel
center

DPU-12-15 Across cold leg injection point, #100 in. 45.0 psid 55
cold leg Spool 12, 75 in. from vessel water
center to cold leg Spocl 15, 16 in.
from vessel center

DPU-15-1 Cold leg to hot leg, cold leg Spool 4500 in. +25 psid 56
15, 16 in. from vessel- center to hot water
leg Spool 1, 31 in. from vessel center,
Spool 15 tap is 8.5 in. below Spool
1 tap

DPU-15-1L Cold leg to hot leg, cold leg Snool 150 in. 42.5 psid 57 Detector saturated for t<2 sec
15, 16 in. from vessel center to hot water
leg Spool 1, 31 in. from vessel center,
Spool 15 tap is 8.5 in. below Spool
1 tap (low range)

DPU-15-TAIN Cold leg Spool 15, 16 in. from vessel  #100 in. +5.0 psid 58
center to inlet annulus 9 in. below water ’
cold leg centerline at 225°, Spool 15
tap is 9 in. above inlet annulus tap

DPU-15-ATM Cold leg Spool 15, 16 in. from vessel 4500 psid #5010 psid 59 Detector saturated for t<24 sec
center to atmosphere

DPU-PRESLL Pressurizer water level, elevation #50 in. +2.5 psid 60 Nara unreliable due to significant heating
difference between taps is 34 in., water and subsequent blowdown of sense lines
. lower tap is approximately 3.5 in. -
above pressurizer exit

Broken lLoop

DPB-IANN-21 Vessel imlet annulus, 9 in. below +100 in. +5.0 psid 61
cold leg centerline at 225° to cold water
leg Spool 21, 49 in. from vessel
center, inlet annulus tap, 9 in.
below Spool 21 tap

DPB-21-23 Cold leg Spool 21, 49 in. from vessel 1800 in. Hi0 psid 62
center to cold leg Spool 23, 92 {n. water
from vessel center

DPB-23-24 Across vessel-side nozzle, Spool 23, #1000 psid +1000 psid 63
92 in. from vessel center to Spool 24, |
104 in. from vessel center

DPB-UP~30 Vessel upper plenum 10.5 in. above +109 in. +5.0 osid 64 Detector saturared from r=0 ra r=226 sec.
cold leg centerline at 30° to hot leg water End point questionable
Spool 30, 18 in. from vessel center,
tap is 2 in. above Spool 30 tap

DPB-30-38 Across entire simulated steam gener- +100 psid +100 psid 65

ator assembly and instrument spool

downstream of simulated steam gener-

ator, hot leg Spool 30, 18 in. from

vessel center to cold leg Spool 38,

305 in. from vessel center along hot

leg, Spool 30 is 40 in. above Spool

38

DPB-30-320 Hot leg Spool 30, 18 in. from vessel +50 psid +50 psid 66
N center to Spool 32 upper tap, 73 in.
from vessel center, Spool 30 tap is
30 in. below Spool 32 upper tap

LPB-32U-36L Across simulated steam generator 150 psid +50 psid 67
orifice assembly, hot leg Spool 32
upper tap, 73 in. from vessel center
to Spool 36 lower tap, 242 in. from
vessel center, Spool 32 upper tap is
16 in. above Spool 36 lower tap

DPB-36L-37 Across nozzle assembly Spool 36 +50 psid +50 psid 68
lowey taps, 242 iu. Cium vessel
center along hot leg and Spool 37,
282 in. from vessel center along hot
leg, Spool 37 is 4D in. below Spnol
36 lower tap

DPB-37-38 Across turbine flowmeter and drag +50 in. #2.5 psid 69 Muesrinnahle measurement
disc, cold leg Spool 37, 282 in. water
from vessel center along hot leg
to cold ley Spool 38, 305 in. from
vessel center along hot leg, Spool 37
tap is 23 in. above Spool 38 tap

DPB=38-40 Across Simulated pump, cold leg +1009 psid +1000 psid 70
Spool 38, 305 in. from vessel center -
alang har 1eg ro rold Jag Spoel 40,
365 in. from vessel center along hot
leg

19



DATA PRESENTATION FOR SEMISCALE MOD-1 TEST

TABLE V (Contd.)

S-01-6

Measurement

Location and Corments

DIFFERENTIAL PRESSURE (Contd.)

Broken Loop (Contd.)

DPB-40-42

DPB-42-43

PRR &7=rNY

Vesse]

DPU-15-1ANH

DPB-TANN-21

DPV-TANN-UP

DNPY-0-9G0Q

DPV-9-26QQ

DPY-9-180Q0

DPV-26-55QM

DPV-55-110AM

DPV-110-156MQ

OPY=-136=17 300

DPV-173-18040

DPV-180-191QT

DPV-166-191QT

DPV-LP-UP

Across elbow leading to spool upstream
of pump-side nozzle, cold leg Spool 40,
365 in. from vessel center along hot
leg to Spool 42, 415 in. from vessel
center along hot leg, Spool 40 tap is
40 in. below Spool 42 tap

Across pump-side nozzle, cold leg
Spoal 42, 415 in. from vessel center
along hot leg to cold leg Spool 43,
427 in. from vessel center aléilf noc
leg

Spnnl 42 instream of pune-side nozzle,
415 in. from vessel centéf aLonp hot
leg to nocele throat, 419 in, from
vessel center along hot leg

Intact loop cold leg Spool 15, 16 tn.
from vessel center to inlet annulus
@ in. below cold lep centerline at
225°, Spool 15 tap is 9 in. above
inlet annulus tap

Vessel inlet annulus, 9 in. below cold
leg centerline at 225° to broken loop
cold leg, Spoel 21, 49 in. from vessel
center, inlet annulus tap is 9 in.
belaw fpool ?1 rap

Inlec annulus, 9 in. below cold leg
centerline at 225° to upper plenum,
10.5 in. above cold leg centerline
at 30°, elevation difference between
taps is 1Y in.

Inlet annulus cold leg centerline

at 9n° to 9 in. below cold leg center-
line at 225°, elevation difference
between taps is 9 in.

Inlet annulus, 9 in. below cold leg
centerline at 225° to downcomer gap

, approximately 26 in. below cold léx

centerline at 225°, elevation differ-
ence between taps is 17 in.

Inlet annulus, 9 in. below cold leg
v Vlee at 285Y Ly lower olidud,
180 in. below cold leg centerline
at 225°, elevation difference be-
Lween taps 1s 171 in.

Across part of downcomer, 26 in.
(225°) to 55 in. (180°) below

ceuterlive vl cold leg, clevation
difference between tapa io 29 in.

Across part of downcomer, 55 in. (0°)
to 110 in. (180°) below cold leg

‘centerline, elevation difference

becwoon tapg e S5 in

Across part of downcomer, 110 in.
(180°) to 156 in. (225°) below
cold leg centerline, elevation dif-
ference between taps 1s 4b in.

Avtuss dusneumcy cuity 7 in. above
exit to 10 in. below exit, taps

at 156 in. (225°) and 173 {n. (225°)
below cold leg centerline, elevation
difference between taps is 17 in.

Aeross part vl luwer plenum, 173 in.
(225°) to 180 in. {225°) below cold
leg centerline, elevation difference
between taps is 7 in.

Across part of lower plenum, 180 in.
(225°) to 191 in. (270°) below colid
leg centerline, elevation difference
between taps is 11 1in.

Across lower plenum, 166 in. (225°)
to 191 in. (270°) below cold leg
centerline, elevation difference
between taps is 25 in.

lLower plenum, 180 in. below cold
leg centerline at 225° to upper
plenum 10.5 in. above cold leg
centerline at 30°, elevation dif-
ference between -taps is 191 in.

- Range[a]
fal Data Acquisition
Detector : Svstem

450 psid +50 psid
+1500 psid +1500 psid
+500 psid 4500, psid
100 in. +5.U psid
water
#100 in. +5.0 psid
vater
420 in. +1.0 psid’
water
+50 in. *2.5 psid
water )
+300 in. +15 psid
Lt 144
+50 1n. 2.5 puid
water
+100- in. +5.0 psid
water

’
+100 in. +5.0 psid
water
20 in 1.0 psid
water
#20 in. #1.0 peid
water
20 in. #1.0 psid
water
#50 in. *2.5 psid
water
4300 in. +15 psid
water

20

Figurela]

71

L

61

74

75

77

79

80

81

82

83

84

85

Measurement Comments

(b)

U



TABLE V (Contd.)

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-01-6

Rﬂngela]
la] Data Acquisition lal b}
Measurement Location and Comments ® Detector Svstem Figure'® Measurement Comments
DIFFERENTIAL PRESSURE (Contd.)
Vessel (Contd.)
DPU-UP-1 Upper plenum, 10.5 in. ahove cold +100 in. +5.0 psid 45
leg centerline at 30° to intact water
loop hot leg Spool 1, 31 in. from
.vessel center, upper plenum tap is
approximately 2 in. above Spool 1
tap
pPU-UP-3 Vessel upper plenum, 10.5 in. above +300 in. #15 psid 46
cold leg centerline at 30° to intact water
loop hot leg Spool 3, 62 in. from
vessel center, upper plenum tap is
approximately 2 in. ahove Spool 3
tap
DPB-UP-30 Vessel upper plenum, 10.5 in. above +100 in. #5.0 psid 64
cold leg centerline at 30° to broken water
loop hot leg Spool 30, 18 in. from
vessel center, upper plenum tap is
.2 in. above Spool 30 tap
Steam Cenerator
DPU-3-SGIP Across inlet orifice, hot leg Spool #300 in. +15 psaid 48

3, 62 in. from vessel center to steam water
generator inlet plenum, 145 in. from

vessPl eenter, Spaol 3 tap 1s 16 in.

below SGIP tap

DPU-SG-SEC Secondary side, differential pressure  #100 in. +5.0 psid 86
taps at 45 and 126 in. above bottom of water
tube sheet, elevation difference
between taps is 81 in.

Pressurizer
DPPU-PRESLL Pressurizer water level, elevation #5350 in. +2.5 psid 60
difference between taps is 34 in., water
lower tap is approximately 3.5 in.

above pressurizer exit

OLUME:!‘RIC FLOW RATE Turbine flowmeter, bidirectional

Intact Loop 3-in. Schedule 160 pipe
FTU-1 Hot leg, Spool 1, 18 in. from +20-+400 +800 gpm 87
vessel center gpm
FTU-9 Cold leg, Spool 9, 154 in. from - +20-+400 +800 gom 87 Some flow spikes exceed calibrated range
véssel venlur apm
FTU-13 Cold leg, Spool 13, 64 in. from +20-+400 +800 gpm 88 Some flow spikes exceed calibrated range
vessel center £pM ‘ ’
FTU-15 Cold leg. Spool 15, 29 in. from +10—+200 +300 gpm 83
vessel center fpm ‘
Brolen Losp All weasuiemenls bLLdirecilunal,
Schedule 160 pipe
FTB-21 Cold leg, Spool 21, 58 in. from +20-+400 +700 gem A9 Data acauisition svstem saturated at t=22
vessel center, 3-in. pipe gpm to t=24 sec; flow also exceeded cali-

brated range of detector

FTB-30 Cold leg, Spool 30, 24 in. from #20-+400 #7090 gpm 90
vessel center, 3-in. pipe gpm
*  FTR-37 Cold leg, Spool 37, 290 in. from +10-4200 +700 gpm 90 . Flow exceeded calibrated range of detector
vessel center along hot leg, 2-in. gpm
pipe
Core
FTV-CORE~IN Entrance to core, approximately 158 +20—-+400 H00 gpm 9]
in. below cold leg centerline RpM
ECC System
FTU-HPIS In line immediately after HPIS 0.1-1.0 1.0 gom 92 Flow prior to HPIS {nitiation at t=-1 sec
pump for intact loop, 1/2-in. line ]pm is due to the use of the HPIS pumps in the
. makeup mode
FTU-LP1S In llue leading from LPIS for intact 0.5-1n 1 gom 93
loop, 1/2-in. line fpm
FTU-ACC In line immedfately after intact loop 4-75 75 gom 94 Tnjection enabling valve opened at t=3
. accumulator, 1-in. line gom sec, allowing injection line to fill wich
water from accumulator
Pressurizer 1-1/2-1n. turbine
FTU-PRIZE Surge line 5-100 gpm 10 gpm 95

21



TABLE V (Contd.)

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-01-6

[a]

Range ’ ]
{a) Data Acquisition {a) bl
Measurement Locatfon and Comments Netector Svstem Figure "~ Measurement Comments
FLUID VELOCITY Turbine flowmeter, bidirectional
Downcomer Gap
FTV-40A 40 in. below cold leg centerline, 0° #2.5-450 +70 fr/sec
fr/sec
FTv-83:1 83 in. below cold leg centerline, 180° +1.8-+36 40 fr/sec
Fricer
FTV-1301 130 in. below cold leg centerline, L8N° +0.9-+18 420 fo/sec Turbine flowmeter stuck for most of the
. : fr/sec test
MOMENTUM FLUX Drag-disc bidirectional. Computer
conversion of voltage output to
momentum flux is unidirectional and
, tecreluty i muphdbiad e gale
Intack Loop 3-10. pipe )
FDU~1 Hot leg, Spool 1, 29 in. from +250-411,500  +1800 1bm/ft- 4y?
vessel center, cargec slze 0.875 in. Tbu/ fe-sec? see?
FDU-5 Hot leg, Spool S5, 100 in. from +1-+2000 +1720 1bm/fe~ 98
vessel center, target size 1.0 in. lbmlft-sec2 sec?
FDU-10 Cold leg, Spool 10, 137 in. from +200-+104,000 +22,750 ibm/ft- 79
vessel center, target sfze 0.875 in. ibm/ft-sec? secé ° -
FDU-13 Cold leg, Spool 13, 54 in. from +200-+11,000  +10,950 Llw/fr= 100 .
vessel center, target size 0.875 in. Ibm/ft-sec? sec?
FDU-15 Cold leg, Spool 15, 19 in. from +200-+11,600 :182770 1bm/fc- 101
vessel center, target size 0.875 in. Tbm/ft-sec? sec
Broken Loop . %
FDB-21 Cold leg, Spool 21, 53 in. from +200-470,500  +87 940 1bm/ft- 102
vessel center, 3-{n. pipe, tarpet 1bm/ft-sec seci
slze 0.406
FDB-23 Cold leg, Spool 23, 93 in. from +200-4125,000  +131,340 1bm/ft- 103
vessel center, upstream of vessel- 1bm/ft-sec? sec?
sidc nortle, downctrcam eof injection
polae, 3 in. pipe, tarpget gfno N 4NA 1p
DD 30 Hot lop, Speel 20, 71 in. from +20N-4A0,000 f.laQZ’m 1hm/ft- 104
vessel center, 3-in. pipe, target 1bm/Et-sec sec
aige 0.656 in,
FDB-37 Cold leg, Spool 37, 284 in. from #200-+131,000 +274,200 ibm/fc- ns
vessel center along hot lep, steam 1bm/Ft-sec2 sec
generator ocutlet vertical pipe, .
2 in. pipe, target cize 0.406 in.
FDB-42 Cold leg, Spool 42, 416 in. from #200-+116,000 +125,320 ibm/fc- 106
. vessel center along hot leg, upstream lbm/fr-Sec sec?
of pump-side nozzle, downstream of
injection point, 2-in. pipe,
ctarget size 0.406 {n.
Vessel
FDV-CORE-IN in core flow mixer box, 150 in. +100-+1000 #1750 lbm/fc- Failed
below cold leg centerline, target Tbn/fc-sec? sec
size 0.875 in.
DENSITY
ineace couy 0.1 100 1/ U LUN Lhnyer’
fe3
GU-1VR Hut leg, Spool 1, 24 in. from 107
vessel center, vertical Iy
GU-1HZ Hot lep, Spool 1, 26 in. from w7
vessel centér, horfzental
GU-5VR Hot leg, Spool 5, 96 in. from 108
vessel center, vertical .
e
GU-LOVR Cold leg, Spool 10, 141 in. from 108
vessel center, vertical :
GU-13VR Cold leg, Spool 13, 59 in. from 109
vessel center, vertical
GU-15H7 Cald leg, Spool 15, 20 in. from 110
vessel center, horizontal
GU-15VR Cold leg, Spool 15, 23 in. from 110

vessel center, vertical




TABLE V (Contd.)

DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-01-6

Measurement

w DENSITY (Contd.)

Broken Loop

GB-21VR

B-23VR

GB-30VR

GB-37HZ

GB-42VR

Vessel

GV-COR-150HZ

GV-161/192p

i " GVLP-165HZ
-~ GVLP-172HZ
W .
Pressurizer
GU-PRIZE

1ASS FLOW RATE

Intact Loop

FDU-1 GU-1VR
FTU-1 GU-1VR

FDU-5 GU-5VR
FTU-9 GU-10VR
FDU-10 GU-10VR

FDU-13 GU-13VR
FTU-13 GU-13VR

FDU-15 GU-15VR
FTU-15 GU-15VR

FTU-PRIZE
GU-PRIZE

Broken Loop

FDB-21 GB-21VR
FTB-21 GB-21VR

FDB-23 GB-23VR

FDB-30 GB-30VR
FTB-30 GB-30VR

FDB-37 GB-37HZ
- FTB-37 GB-37HZ

FDB-42 GB-42VR
Vessel

FTV-CORE-1H
GV-COR-150HZ

FDV-CORE-IN
GV-CNR-150H2

ngggl"]

Pata Acquisition
Svstem

{a]

Location and Comments

Detector

0.1-100 1bm/  0-100 Lbm/ft>

fe3

Cold leg, Spool 21, 49 in. from
vessel center, vertical

Cold leg, Spool 23, 92 in. from
vessel center, vertical

Hot leg, Spool 30, 18 {n. from

.vessel center, vercical

Cold leg, Spool 37, 279 in. from
vessel center along hot leg, across
vertical pipe, simulated steam gen-
erator discharge

Cold leg, Spool 42, 415 in. from
vessel center along hot leg, vertical

Core flow mixer box, 152 in. below
cold leg centerline, horizontal,
0-180°

Lower plenum 161 in. below cold f
leg centerline (270°) to 192 in.
below cold leg centerline (90°),

31 in. vertical 32.2 in. diagnnal

ffpper part of lower plenum, 165 in.
below cold leg centerline, 1.724

in. below downcomer exit, horizontal,
0-180°

Lower plenum, 172 in. below cold leg
centerline, 8.72% in. helow downcomer
exit, horizontal, 90-270n°

Surge line

Mlass flow rate obtained by combining
density (gamma attenuation technique)
with volumerric flow rate {turbine
flowmeter) or momentum flux (drag
disc)

Range for mass flow is determined
from range of individual detectors
used in calculation

Hot leg, Spool 1

Hot leg, Spool 5
Cold leg, Spool 9

Cold leg, Spool 10

Cold leg, Spool 13
Cold leg, Spool 15

Pressurizer surge line

Gald leg, Gpool 21
Cold leg, Spool 23

ot leg, Swoul 30

Cold leg, Spool 37

Cold leg, Spool.42

Entrance to core

Entrance to core

23

Fipure

1L

112

112

113

114

114

115

115

116

117
118

119
120
121

122
123

124
125

126

177
128

129

130
131

132
133

134

135

[a) [b]

Measurement Comments

Piscrepancies in mass flow measurements e
may result from the effects of two phase v
flow or complex geomerries

FDV-CORE-IN failed



TABLE V. (Contd.)

' DATA PRESENTATION FOR SEMISCALE MOD-1 TEST S-01-6
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9
Ran e[a]
[al Pata Acquisition {a) 6]
Measurement Location and Comments ® Detector Svstem Figure Measurement Comments
PUMP CHARACTERTISTICS
PUMPU-TORO Pump torque 0-500 in.-1b  0-501 in.-1b 136 Data acquisition system saturated from t=é4
to t=l4
vunrg-pow Pump wulut puwcr 0-25 WW 137
PUMPU=-RPM Pump speed / 0-3600 rpm 0-3600 rpm 138
[a] Statements at the baginning of a measurement categorv regarding location and corments, range, and fipure apply to all subsequent measurements within the
* given category uuless specified otherwise.
N .
[b]. Neracrnrs which were subjected to overrange conditions during portions of the test were capable of withstanding these conditions without change in oper-
aring nr measurine characteristic¢s when the ohvsical conditions were again within the detector ranpe.
-
. U
‘.
7
.
[
s
1
]



550.
1]
R =
500 -
o - v/’
L P
- | X
'S
(&)
8 wuso.
- e
&
2 / 3
g 3
$ woo. ¥ -
W
-
o
S | 2
-t
[7"S
350. ‘ RERU=~2 )(—1
(1‘ TrFu-s A4
TSU-6 (o]
Tru—10 O
300.
-10. 0. 10. 20. 30. 40. 50. 60. 70. 80.

TIHME AFTER RUPTURE (SEC)

Fig. 7 Fluid temperatures in intact loop (RBU-2, TFU-5, TSU-6, and TFU-10),
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"Fig. 8 Fluid temperatures in intact loop (TFU-13 and RBU-14A).
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Fig. 9 Fluid temperatures in intact loop (TFU-14B and TFU-15). |
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Fig. 10 Fluid temperatures in broken loop.
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FLUID TEMPERATURE
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Fig. 11 Fluid temperatures in reflood bypass line.
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Fig. 12 Fluid temperatures in inlet annulus.



600. <
TFV=ANN=1SA x
TFV~ANN=15M §
* - - TFV—ANN—15T O
o
500. 4
N
w

. h N
38 %00
w 1
=]
2
«
[ 4
W
& 300.
W
-
° i
2 ——
-
["S

200. m.‘d

B L §
100. -
-10. 0. 10. 20. 30. “. s0. 0. 70. 80.

TIME AFTER RUPTURE (SEC)

Fig. 13 Fluid temperatures in downcomer annulus (TFV-ANN-15A, TFV-ANN-15M,
and TFV-ANN-15T).
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Fig. 16 Fluid temperatures in lower plenum.
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Fig. 17 Fluid temperatures at core grid spacers.

1 TFV—CiGmma ¥
= TFv=CiG=115a O
he.
ol o o
N At
N » -
\\
LN .
N
N
Y
nll
o
P e mn:
Jl ¥
i

-10. 0. 10. 20. 30. 40. 50. 60. 70. 80.

TIME AFTER RUPTURE (SEC)

Fig. 18 Fluid temperatures in core barrel insulation gap.
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Fig. 19 Fluid temperatures in vessel filler insulation gap.
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Fig. 20 Fluid temperatures in steam generatar,
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Fig. 22 Fluid temperatures in pressure suppression tank.
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Fig. 23 Material temperatures in intact loop (TMU-1S16 and TMU-1B16).
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Fig. 26 Material temperatures in vessel wall.
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Fig. 27 Material temperatures in vessel filler outside diameter.
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Fig. 33 Material témperatures in core barrel outside diameter (TMV-CO-70A,
TMV-C0-115A, TMV-CO-115M, and TMV-CO0-127A).

sse. | ' TMv—C1—-35A X
TMv-ct=70a D
TMV=Ct=95M O
~ TMV—C!—HSAD
500.
N i = BN
§ N\ - | 14— ‘
; \ i o —6] \ "/
: ] ! /
e 450.
3 ‘ AT T —
& k ™~ \
w
: [T
2 il
£ VIAE i
F: ' \ N \
[
.
350. -
-10. 0. 10. 20. 30. 4o. S0. 60. 70. 80.

TIME AFTER RUPTURE (SEC)

Fig. 34 Material temperatures in core barrel inside diameter.

38



(DEG F)

MATERIAL TEMPERATURE

CORE HEATER TEMP (DEG F)

550.
TMV=HF=1{5W ¥
= TMV=HF=tsaw O
A,
\
500.
A
w50,
h. | L dad—tp
N 11
Nari
400. - 5
LT
\h» |
350.
-10. 0. 10. 20. 30. %0. s0. 60. 70. 0.
TIME AFTER RUPTURE (SEC).
Fig. 35 Material temperatures in core housing filler.
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Fig. 36 Material temperatures in core heater cladding.
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Fig. 37 Pressure in intact loop.
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Fig. 38 Pressures in broken loop vessel side of break.
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Fig, 40 Pressures in vessel.
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Fig. 41 Pressure in intact loop ECC accumulator.
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Fig. 42 Pressure in steam generator secondary.
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15.0
! DPU—3=SGIP X
T
12.5
~  10.0
o
v
a
o 7.5
2
w
v
W
: 4 W
a
2 5.0 t—
-«
- |
- ]
Z ———
€ - -——H
W 2.5
(S
= 7 I
(=] o 1
H T X
I A}
R Wt yor »
i y I
-2.s - .
-10. 10. 20. 30. 40. 50. 60. 70. 80.

TIME AFTER RUFTURE

(SEC)

Fig. 48 Differential pressure in intact loop (Spool 3 to steam generator

inlet plenum).

45 .



a5.0 T

DPU—SGOP—-7 X

20.0

(PSID)
o
o

e

w
' 4
=1
(]
W 10.0
' 4
: It
2 x
z
g 5.0 T
W
W
=
o L

0.0

T
1
-5.0 ]
-10. 0. 10. 20. 30. uo. 50. 80. 70. 80.

TIME AFTER RUPTURE (SEC)

Fig. 49 Differential pressure in intact loop (steam generator outlet

plenum to Spool 7).

3.0 o '
A DPU=7—=10 X

2.0
o
[0}
a
(W)
[« 4
=]
wn
b 1.0
' 4
Q.
< X
=
r4
W
[+ 4 N
w X
L
b 0.0 " * -
(8]

THix
|
-1.0
-1e. 0. io0. 20. 30. 0. s0. 60. 70. 80.

TIME AFTER RUPTURE (SEC)

Fig. 50 Differential pressure in intact loop (Spool 7 to Spool 10).

46



DPU=8D=-8E X

0.0
)
7 0.1
e
W
[+ 4
pol
I i
S o-0.2 e
[+ 4
; !
: M
=
3 -0.3
[+ 4
v AN M
& X y N
o ""”\”"i’\} N‘*"\Al‘*vf\dh"\)‘ FA‘—/ K\‘\«’“'\r"""‘
-0.4
-0.5 .
-10. 10. 20. 30. 40. 50. 60. 70. 80.

TIME AFTER RUPTURE (SEC)

Fig. 51 Differential pressure in intact loop (Spool 8D to Spool 8E).

40.

DPU~12=10 X

30.

20.

BDIFFERENT{AL PRESSURE (PSID)

20.

30. 40.
TIME AFTER RUPTURE (SEC}

S0.

60.

70. 80.

Fig. 52 Differential pressure in intact loop (Spool 12 to Spool 10).

47



x % 1 DPU=12—10L X
“.0
3.0
)
4
T a0
(")
@
2
w
o0 i
@
a
2 b W
~ 0.0
z ¥
& -4 }
“ I
<
L -1.0
[w] ]
-2.0
-3.0
-10. 0. 10. 20. 30. w0. 50. 60. 70. 80.

TIME AFTER RUPTURE (SEC)

Fig. 53 Differential pressure in intact loop, low range (Spool 12 to
Spool 10). :

e.o j DPU=12=13 X
1.5 - =
a -
wn
b
1.0 t
W 1
: i
(G]
w
W
u !
o
3 osiq Y
- | x
z 1
r
o LM
“ 4 3 N
° 40 T Lo
mr %
-0.9%

-10. 0. 10. 20. 30. 40. S0. 60. 70. 80.
: TIME AFTER RUPTURE (SEC) :

Fig. 54 Differential pressure in intact loop (Spool 12 to Spool 13).

48



DIFFERENTIAL PRESSURE (PSID)

DPU=12~15 X

20.

30. 40.
TIME AFTER RUPTURE I(SEC

)

50.

60.

70. 80.

Fig. 55 Differential pressure in intact loop (Spool 12 to Spool 15).

OIFFERENTIAL PRESSURE (PSID)

15.0

-10.0

DPU~13=1 X |[.

| oet—1

20.

30. 40.
TIME AFTER RUPTURL (SEC)

S0.

60.

70. 80.

Fig. 56 Differential pressure in intact loop (Spool 15 to Spool 1).

49



- DPU~15=1L X

|t

OIFFERENTIAL PRESSURE (PSID)

~3.0 - - EETETINL JPO') PID DI RIS I
-10. 0. 10. 20. 30. s0. 50. 60. 70. 80.
TIME AFTER RUPTURE (SEC)

Fig. 57 Differential pressure in intact loop, low range (Spool 15 to
Spool 1).

5.0 ,
| | DRU—1B—1AMN X
]
; !
4.0 I -
!
~ .U
o
w
a
- . - 2 \
¥ 2.0
2
5 \ X 1
L
g | X
L L0
«
-
2 T *
[+ 4
Lt
“ 0.0 - I
L
- A T
1.0
-2.0
-10. 0. 10. 20. 30. “0. 50. 60. 70. 80.

TIME AFTER RUPTURE (SEC)

Fig. 58 Differential pressure in intact loop (Spool 15 to vessel inlet
annulus). '

50



Y —
f—1—+ I DPU~15=ATM X
s00.
\
\

3 \
@ 460
'S
w \
=
@

300.
& 1
a b
P \
-
Z a00.
b
w \
& \
o N

100.

M
0. L=
-10. 0. 10. 20. 30. wo. s0. 60. 70. .80.

TIME AFTER RUPTURE (SEC)

Fig. 59 Differential pressure in intact loop (Spool 15 to atmosphere).

1.6
DPU=PRESLL X
1.4 4
d rs“\w— M~
I
o
o 1.2
: i
w yiRy.
< /A
@
S o
& )/
< y
-
35 o.8
: /|
tw
[y
["S
[=]
x——-

0.6

0.4

-10. 0. 10. 20. 30. uo. s0. . B0. 70. 80.

TIME AFTER RUPTURE (SEC)

Fig. 60 Differential pressure in intact loop (pressurizer liquid level;.

51



50 M7 T
T t DPB~TANNI21 X

4.0
- 3.0
(o]
s 1l
a
= 1lk
g 2.0 L
a [l
a |
W
&
¥ 1.0 J
<
= |
(")
[+ 4
w u.g ot
[
5 %

-1.0 T —f

-2.0 1

-10. 0. 10. 20. 30. “0. S0. 60. 70. 80.

TIME AFTER RUPTURE (SEC)

Fig. 61 Differential pressure in broken loop ‘(vessel inlet annulus to-

Spool 21).
30.
DPB-21=-28 ¥
e0.
=
v
a
("]
[ 4
D
w
o 10.
~
a X
-
<
Led 111
r4
& X X
("]
("
‘: 0. X
(g}
-10. -
-10. u. 10. 20. 10. 40. S0. 60. 70. 80.

TIME AFTER RUPTURE (SEC)

Fig. 62 Differential pressure in broken loop (Spool 21 to Spool 23).

52



(PSID)

OIFFERENT | AL PRESSURE

800.
DPB~23=24 X

700. <

600.

500.

‘/;r'

“00.

300.

200. ?H

100. ‘N

-10. 0. 10. 20. 30. 40. 50. 60. 70. 80.
‘TIME AFTER RUPTURE (SEC)

Fig. 63 Differential pressure in broken loop (Spool 23 to Spool 24).

tPSID)

DIFFERENTIAL PRESSURE

5.0 § DPB=UP=380 X
2.5
N Pont

| i 1/

0.0 ! -
H Al
-2.5
A

SR
-5.0 = .
-10. 0. 10. 20. 30. “o. 50. 60. 70. 80.

TIME AFTER RUPTURE (SEC)

64 Differential pressure in broken loop (upper plenum to Spool 30).

53



[ []] ops=so-3s X

2.0
1.5

o

('

a

w

o

2

wn

e 1.0

[+ 4

a

-d

<

=

4

[}

@x

(")

('Y

et 0.5

o
0.0
-10.

20.

30. 40.
TIME AFTER RUPTURE (SEC)

50.

60.

79. 80.

Fig. 65 Differential pressure in broken loop (Spool 30 to Spool 38).

10 | L I DPB=30—=32U X
|
A |
7 e WP,
0. i i
{ . "
Y ] /] #

o
o -0,
e
w A
' 4
2 i
§ -20.
a X
<
z 1 !
-4 t
g 30 T
g I
“ ) .
@ |

-40. [

-50.

-10. 10. 20. 30. 4o. 50. 60. 70. 80.

TIME AFTER RUPTURE (SEC)

Fig. 66 Differential pressure in broken loop (Spool 30 to Spool 321),

54



40,

30.
a
v
a
20.
W
[ 4
2
wn
v
Wt
[ 4
o
=
< 10
=
Zz
w
x
w
w
('S
o
0.
-10.
-10.
Fig. 67
30.0
2s.0
20.0
o
w
e 15.0
()
@x
2
w
e 10.0
@x
Q
)
<
oy 5.0
r4
[
[+ 4
w
™Y
- 0.0
o
-5.0
-10.0

| DPB=32U~36L X
!
[
|
A i
|
X
N A
| ¥
1
-+
woy
* e e
: |
! |
0. 10. 20. 30. 40. 50. 60. 0. 80.

TIME AFTER RUPTURE (SEC)

Differential pressure in broken loop (Spool 32U to Spool 36L).

DPB=36L =37 X

me

™

L

20.

30. 4o.
TIME AFTER RUPTURE' (SEC)

S0.

60.

70.

80.

Fig. 68 Differential pressure in broken loop (Spool 36L to Spool 37).

55



s

3.0
DPB—37—-38 X
2.0
3 ¥
7 1.0
a
(W]
¥ !
v
vooo.0 +
x
a
-t
«<
"
o -1.0
@ - - - -
W
'S
w
(=]
. A
2.0 = __ﬂ—\~~*/\ o=
-3.0 L
-10. 0. 10. 20. 30. 40. 50. 60. 7. 80.

TIHE AFTER RUPTURE (SEC)

Fig. 69 Differential pressure in broken loop (Spool 37 to Spool 38).

50
00 DPR=38—an ¥

wao. uﬂ vt

1%

tPSI1D)
w
o
=3

200.
00 X

100.

DIFFERENTIAL PRESSURE
/’

-10. 0. 10. 20. 30. 0. S0. 60. 70. 80.
TIME AFTER RUPTURE (SEC)

Fig. 70 Differential pressure in broken loop (Spool 38 to Spool 40).

56



5.0 Y DPB—-40—-42 X

2.5
- X
o
» |
a
W
[+ 4
2
p
w 0.0
g 1
p
«
z LS50 A 2 L3 Y
w
@
W
W
w -2.8
o

-5.0

-10. 0. 10. 20. 30. “o. 50. 60. 70. 80.

TIMFE AFTER RUPTURE (SEC)

Fig. 71 Differential pressure in broken loop (Spool 40 to Spool 42).

700.

|k . i DPBw=42-43 X

600. 1

500. *\
° »
4 -
¢ uoo. -
w
@
pol
a
w  300.
& ™
2 B
~  200.
Zz X
w
4
w
: X
“ 100.
a N,

N
0.‘
-100.
-10. 0. 10. 20 .- 30. “0. 50. 60. 70. 80.

TIME AFTER RUPTURE (SEC)

Fig. 72 Differential pressure in broken loop (Spool 42 to Spool 43).

57



150.
DPB=42=HN1 X

125.
-~ 100.
o
w
a
& 75.
=)
0
w A
&

g
2 s50.
< N
=
4
w
@x
w28
W
(=]
i R R - » -
0. N v
-2s -
-10. 0. i0. 20. 30. w. . S0. 60. 0. 8o0.

TIME AFTER RUPTURE (SEC?

Fig. 73 Differential pressure in broken loop (Spool 42 to pump side
nozzle throat).

‘7.9
DPV—UP~TANN X

5.0
o [
o 5 F |
v l
¥ Y ]
]
@ ¥ o ———
W 0.0
o
g 1 )
-4
L 9
=
5 -2.5
@
W
™S
('S
o

-5.0

- i
-7.5
-10. u. 10. 20. 30. 4o. 50. 60. 70. 80.

TIME AFTER RUPTURE (SEC)

Fig. 74 Differential pressure in vessel (upper plenum to inlet annulus).
; .

58



(PS10)

(PS10)

DIFFERENTIAL PRESSURE

OIFFERENTIAL PRESSURE

DPV=0-9GQ

X

-1.5

-10. 0. 10. 20. 30. 40. S50. . 60. 70.

TIME AFTER RUPTURE (SEC)

Fig. 75 Diffecrential pressure in vessel (DPV-0-9GQ).

-80.

| ppv—9=26Q@ ¢

-10. 0. 10. 20. 30. 40. S0. 60. 70.

TIME AFTER RUPTURE (SEC)

Fig. 76 Differential pressure in vessel (DPV-9-26QQ).

59

80.



(PSID)

DIFFERENTIAL PRESSURE

(PS D)

OIFFERENTIAL PRESSURE

DPV=9=~180QQ X

-10. 0. 10. 20. 30. “0.
TIME AFTER RUPTURE (SEC)

S0.

60.

70. 80.

Fig. 77 Differential pressure in vessel (DPV-9-180QQ).

rn
o

DPV=26=55QaM X

-1.5
-10. 0. 10. 20. ‘30. 4“0.
TIME AFTER RUFPTURE (SEC)

30.

60.

70. 80.

Fig. 78 Differential pressure in vessel (DPV-26-55QM).

60



(PSID)

OIFFERENTIAL PRESSURE

(PSID)

DIFFERENTIAL PRESSURE

DPV=55—110AM X

-10. 0. 10. - 20. 30. 4%0. 50. 60. 70. 80.
TIME AFTER RUPTURE (SEC)

Fig. 79 Differential pressure in vessel. (DPV-55-110AM).

DPV=11n=156MQ X

¥

x

P

-2.%
-10. 0. 10. 20. 30. 40. S0. 60. 70. 80.
TIME AFTER RUPTURE (SEC)

Fig. 80 Differential pressure in vessel (DPV-110-156MQ).

61



(PSID)

JIFFERENTIAL PRESSURE

PRESSURE (PS D)

OIFFERENTIA_

DPV-156—173QQ X

-10. 0. 10. 20. 30. 40. S0. 60. 70. 80.
TIME AFTER RUPTURE (SEC)

Fig. 81 Differential pressure in vessel (DPV-156-17300).

i pPv=173—180QQ X

-1.0
-10. 0. 10. 20. 30. “0. 50. 60. 70. 80.
TIME AFTER RUPTURE (SEC)

Fig. 82 Differential pressure in vessel (DPV-173-180QQ).

62



DIFFERENT]AL PRESSURE (PSI1D)

DIFFERENTAL PRESSURE (PSID)

DPv=tg8o—f9rarT X

-1.0 g "
-10. 0. 10. 20. 30. 40. 50. 60. 70. 807
TIME AFTER RUPTURE (SEC)

Fig. 83 Differential pressure in vessel (DPV-180-1910T].

3.0 .
ppv~ige=1star" X |¢

2.0

1.0

i
0.0 - WMV ")
-1.0
|

-2.0 - -
-10. 0. 10. 20. 30. 40. 50. 60. 70. 80.

TIME AFTER RUPTURE (SEC!

Fig. 84 Differential pressure in vessel (DPV-166-191QT).



10.0 T
: PPV=LP=UP X
5.0
o
)
w
a
w 0.0 -
]
a \\ ]
& i
a
-
= -s.0 !
e oS
z ' = *
W
w -
w
n § * 1
o
-10.0
-15.0 |
-10. 0. 10. 20. 30. 40. 30. 60. 70. a0.
TIME AFTER RUPTURE (SEC)
Fig. 85 Differential pressure in vessel (lower plenum to upper plenum).
-0.83 . .
DPU=SG=SEC X
-0.84
-0.85
]
» -0.86
a
w n
g -0.87 :
wn
[]
@ .
« a
& -0.88 +
< 2
o
& -0.89
o
w
w
pos
o -0.90
-0.91
-1.92
-10. 0. 10. 20. 30. 40. 50. 60. 70. 80.

TIME AFTER RUPTURE (SEC)

Fig. 86 Differential pressure in steam generator secondary (secondary
side liquid level).

64



VOLUMETRIC FLOMW (OPM)

FLOW (GPM)

VOLUMETRIC

7%0.
FTU=t X
FTu-9 A
r
! BRENA |
500. t - 1
\
IN'AA
|
- mm | |
i
e IPY
Y
a
0 et /"\ .
x.’-"“\ ol “\ -
-230. I : ‘\1
X
|
-300. - —
-10. 0. 10. 20. 30. wo. 0. 60. 70. €0.

TIME AFTER ﬂiJPTURE (SEC)

Fig. 87 Volumetric flows in intact loop (FTU-1 and FTU-=9).

1000.
FTu—18 X
FTu-~1s O
750.
)
500.
LR
250. f "
=N | &
) A N
i M | ", [
o | o YA
. : ¥
! |
- !
+ ; i |
T ' i
|
-250. bemdd ! :
-10. 0. 10. 20. 30. “o. s0. 60. 70. 80.

TIME AFTER RUPTURE (SEC)

Fig. 88 Volumetric flows in intact loop (FTU-13 and FTU-15).
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Fig. 103 Momentum flux in broken loop (Spool 23).
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Fig. 106 Momentum flux in broken loop (Spool 42).
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Fig. 107 Densities in intact loop (GU-1VR and GU-1HZ).
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Fig. 108 Densities in intact loop (GU-5VR and GU-10VR).

75



DENSITY (LB/FTee3)

ILB/FT 23

DENSITY

70.

60.

50.

40.

30.

70.

60.

50.

uwo.

30.

20.

T
‘ RN GU~-13VR X

0. 10. 20. 30. 4“0 . 50. 60. 70. 80.

TIME AFTER RUPTURE (SEC!

Fig. 109 Density in intact loop (GU-13VR).
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76



DENSITY (LB/FTee3)

DENSITY (LB/FTee3)

.

60.

S0.

4g0.

30.

20.

70.

.60.

50.

40.

30.

20.

i H ' GB=21VR y
i GB=23VR @
i
i
| '*
:
! \ i I
| |
— e
1R
T [ |
L 1
! i
1
- i ! T
. 1 £
0. 10. 20. 30. wo 50. 60. 70. 80.
TIME AFTER RUPTURE (SEC)
Fig. 111 Densities in broken loop (GB-21VR and GB-23VR).
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Fig. 113 Density in broken loop (GB-42VR).
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Fig. 114 Densities in vessel (GV-COR-150HZ and GV-161/192D).
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Fig., 115 Densities in vessel (GVLP-165HZ and GVLP-172HZ).
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Fig. 116 Density in pressurizer.
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Fig. 117 Mass flow in intact loop (FDU—l and GU-1VR).
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Fig. 118 Mass flow in intact loop (FTU-1 and GU-1VR).
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Fig. 119 Mass flow in intact loop (FDU-5 and GU-5VR).
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Fig. 120 Mass flow in intact loop (FTU-9 and GU-10VR).
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Fig. 121 Mass flow in intact loop (FDU-10 and GU-10VR).
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Fig. 122 Mass flow in intact loop (FDU-13 and GU-13VR).
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Fig. 123 Mass flow in intact loop (FTU-13 and GU-13VWR):
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Fig. 124 Mass flow in intact loop (FDU-15 and GU-15VR).
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Fig. 125 Mass flow in intact loop (FTU-15 and GU-15VR].
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Fig. 126 Mass flow from pressurizer.
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Fig. 127 Mass flow in broken loop (FDB-21 and GR-21VR).
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Fig. 128 Mass flow in broken loop (FTIB-21 and GB-21VR).
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Fig. 129 Mass flow in broken loop (¥DB-23 and GB-23VR).
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Fig. 130 Mass flow in broken loop (FDB-30 and GB-30VR).
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Fig. 131 Mass flow in broken loop (FTB-30 and GB-30VR).'
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Fig. 132 Mass flow in broken loop (FDB-37 and GB-37HZ).
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Fig. 133 Mass flow in broken loop (FTB-37 and GB-37HZ).
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Fig. 134 Mass flow in broken loop (FDB-42 and GB-42VR).
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Fig. 135 Mass flow in vessel (FTV-CORE-IN and GV-COR-150HZ).
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89

80.



(KH)

POHER

PUMP SPEED (RPM}

2750.

2500.

2250.

2000.

1750.

1500.

18%50.

PuMPU=POW X

;’ .

i I 1 ] |

10. 20. 30. “o. 50. 60. 70.

TIME AFTER RUPTURE (SEC)

Fig. 137 Primary pump power.
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Fig. 138 Primary pump speed.
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