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- RUN 706 in the ROSA-III ﬁrogram, which obtains information
of the therm0<hydraulfc phenoména of the coolant in a loss-of-
coolant accident (LOCA) using a simulated test facility for
assessment of the system computer code, simulates a 200% double-
ended break at the inlet of a recirculation pump. Purpose of
the test was to observe thermo-hydraulic behavior in the core
under LOCA conditions in core heating without ECCS actuation.

The primary initial conditions are steam dome pressure
7.17MPa, steam dome temperature 561K (saturation), lower plenum
subcooling 12K, initial power 3.405MW and core inlet flow 36.2
kg/s. Recirculation pump power supply, main steam discharge
flow and feed water flow were suspended instantaneously upon
the break. Fcllowing are the experimental results.

(1)} Jet pump suction uncovering and lower plenum flashing
occurred 8.5s and 17s, respectively, after the break.

(2} Lower plenum flashing improved core cooling in the lower
half of the heater rods.

(3) Electric power supply to the heater rods was cut off 156s
after the break to protect the rods.

(4) Separate mixture levels were observed in the core and the

~lower plenum during blowdown.

Key words: BWR, LOCA, ROSA-III Program, Simulation Test, ECCS,
Double-ended break, Blowdown, Lower Plenum Flashing, Thermo-
Hydraulic Behavior.
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1. INTRODUCTION

The ROSA (Rig of Safety Assessment)-I11 Program is one of several
water reactor research test programs conducted by JAERL (Japan Atomic
Energy Research Institute).

The ROSA-TII facility is a volumetrically scaled (1/424) boiling
water reactor (BWR)(l) system with electrically heated core designed to
to study the response of the engineered safety features (ESF) in com-
mercial BWR systems during the postulated loss-of-coolant accident
(LOCA). With recognition of the differences in commercial BWR designs
and inherent distortions in reduced scale systems, the design objective
for the ROSA-III facility was to produce the significant thermal-hy-
draulic phenomena that would occur in commercial BWR systems in the
same sequence and with approximately the same time frames and magnitudes.
The objectives of the ROSA-IIT experimental program are:

(1) To provide data required to evaluate the adequacy and improve the
analytical methods currently used to predict the LOCA response of
large BWRs. The performance of the ESFs, with particular emphasis
on emergency core cooling systems (ECCS), and the quantitative
margins of safety inherent in performance of the ESF are of primary
interest.

(2) To identify and investigate any unexpected event(s) or threshold(s)
in the response of either the plant or the ESF and develop ana-
lytical techniques that adequately describe and account for such
unexpected behavior.

The information acquired from loss-of-coolant experiments (LOCE)
is thus used for evaluation and development of LOCA analytical methods
and assessment for the quantitative margins of safety of ESFs in response
to a LOCA.

RUN 706 in the ROSA-III program was performed on March 12, 1979,
to investigate thermo-hydraulic behavior in the core under the conditions
with core heating and without ECCS actuation. The major experimental
conditions are as follows.

(1) 200 % double-ended break test at the inlet of recirculation pump
in the blowdown loop simulating the design basis accident (DBA) of
a BWR.

(2) Heat generation in the core after break simulates the decay heat

power, delayed-neutron fission power and stored heat release from

___1_
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the fuel rods.

(3) No ECCS actuation and termination of steady state fluid flow such
as core flow, steam discharge flow and feed water flow soon after
the break.

RUN 706 was conducted from the initial conditions of 3.405 MW
steady state power, /.17 MPa steam dome pressure {(saturation) and 4.61 m
water level in the pressure vessel. The subcooling in the lower plenum,
core inlet flow rate and the core outlet quality are 12 K, 36.2 kg/s and
0.025, respectively. The steady state power for the core (3.405 MW)
corresponds to 38 % of the steady state power of a BWR.

The purpose of this report is te present the data from RUN 706 in
an uninterpreted but readily usable form for use by the nuclear community
in advance of detailed analysis and interpretation. Section 2 briefly
describes the ROSA-III configuration; Section 3 discusses the ROSA-III
instrumentation system and the methods of obtaining certain measurements;
and Section 4 summarizes RUN 706 initial conditions and test procedures.
Section 5 presents the data with supporting information for data inter-
pretation. Section 6 describes concluding remarks.

Pre- and post-test analyses(z)%(g) for large break tests, the ex-
perimental data presentation of RUN 701¢10) and the measuring system and

4D

data processing metho of the ROSA-III program are published already.

2. ROSA-TII TEST FACILITY

The ROSA-III facility is a volumetrically scaled (1/424) boiling
water reactor (BWR) system with electrically heated core designed to
study the response of the engineered safety features (ESF) in commercial
BWR systems during the postulated loss-of-coolant accident (LOCA).

The test assembly consists of four major subsystems which have been
instrumented such that desirable system parameters can be measured and
recorded during a LOCE. The subsystems include: (a) the pressure vessel
with core, (b) the steam line and the feedwater line, (c) the coolant
recirculation system, and (d) the ECCS. System instrumentation is dis-
cussed in Section III. The ROSA-IIT major components and the pressure
vessel internal structure are shown schematically in Figure 2.1 and 2.2,
respectively. The ROSA-III piping system is shown in Figure 2.3, and

the major characteristics of the ROSA-III facility are compared with
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those of a LBWR in Table 2-1.

The pressure vessel simulates the pressure vessel of a BWR. It has
a simulated core, a lower plenum, an upper plenum, an annular downcomer,
a steam separator, a simulated steam dryer plate, and a steam dome. The
core 1s composed of four hali-length simulated fuel assemblies and a
control rod simulator. Each fuel assembly contains 63 fuel rods which
are spaced and supported in a square (8 x 8) array by lower and upper
tie plates. The simulated fuel rod is heated electrically with chopped-
cosine axial power distribution. The effective heated length is 1880 mm,
one half of the active length of a BWR fuel rod. The orifice plate as—
sembly at core inlet simulates the flow resistance of the nuclear core.
Simulated fuel rod is named by one alphabet and two numerals. Alphabet
shows the fuel channel, the first and the second numerals show colum
and row in 8 x 8 fuel rod array, respectively, for the fuel channel C.
Fuel rods in other channels are named after rotating about the center
of control rod simulator to the channel C. For example, C27 shows fuel
rod in the second column and seventh row of fuel rod array in the fuel
channel C. Al7 shows fuel rod in the eighth colum and second row of
fuel rod array in the fuel channel A.

The steam line and the feedwater line simulate those of a BWR.
Steam is discharged into the atmosphere through the steam line connected
to the steam dome. The steam line has three branches. The first branch
has a control valve to control the steady-state steam dome pressure
before blowdown. The second branch simulates the automatic depressur—
ization system (ADS). The third branch has an orifice to simulate the
flow resistance of a steam turbine-generator. Tmmediately after the
blowdown initiation, the steam line is charged from the first branch to
the third one. The feedwater line is connected to the feedwater sparger
located above the dowmcomer region. The ambient-temperature feedwater
is supplied from the pure water tank (PWT) at steady state, and the
feedwater tank (FWT) supplies preheated feedwater during the first two
seconds in the blowdown,

The coolant recirculation system simulates the BWR recirculation
loop. The system consists of two loops provided with a recirculation
pump and two jet pumps in each loop. One is the intact loop which sim-
ulates the unbroken loop of a BWR and the other is the blowdown loop
which simulates the broken loop of a BWR. The blowdown loop has two

break simulators and a quick shutoff valve to simulate a double-ended

_3_
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shear break or a split break. Each break simulator is composed of an
orifice which determines the break area, a rupture disk, and a spear to
break the rupture disk. The break type, position, and area are experi-
mental variables. The standard break condition is a 200 % double-ended
shear break at the recirculation pump inlet side with the orifice diame-
ter of 26.2 mm.

The ECCS of ROSA-III simulate those of a BWR, however, they were
not actuated in RUN 706. The ECC systems include HPCS, LPCS, LPCI and
AbS. The spray systems, the HPCS and the LPCS, spray the emergency
cooling water on the top surface of the core. The LPCI system supplies
the emergency cooling water into the core-shroud directly. Each ECCS
is provided with a tenk, a pump, a valve, and a control system to control

the valve trip delay, valve opening speed, and the pump flow rate.

3. INSTRUMENTATION

The instrumentation system of the ROSA-III was designed to obtain
thermo-hydraulic data in a BWR LOCA to contribute to assess the ana-
Iytical code. The channel configuration of the instrumentation differs
following the renewal of the simulated fuel assembly or remodeling of
the loop system. The measurement list for the present run is shown in
Table 3-1. Most of the measurements are recorded on the main data ac—
quisition system (DATAC-2000B) with a half-inch width magnetic tape.

The list number corresponds to the fuel assembly number. The instru-
mentation list 2 contains 375 measurements. Additional 25 informations
listed in Table 3-2 were calculated from the original data by the data
processing program, such as discharge mass flow rates, discharge quali-
ties, maximum linear power (Ch.426 ~ Ch.450). 1In RUN 706, most of the
measurements were obtained successfully and shown in the report, Some
of the measurements under development, however, were not given in the
report. The obtained experimental data are shown in Table 3-3 and shown
in Section 5.

Pressure measurements are done with semi-conductor transducers
measufing the piezoelectric resistance. The detector is cooled by water
for the protection from high temperature environment.

Differential pressure transducers with two direct current cables

convert displacement of a diaphragm to electric charge and then to
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proportional voltage. The pressure lead pipes are dual circular pipes
for circulating cooling water to eliminate flashing of the fluid.

Flow rate is measured by orifice, wventuri, turbine or electro-~
magnetic flow meters depending on the fluid condition and the measurement
location.

‘Electric power for simulated fuel rods is controlled by the pre-
determined function of time for the after power simulation and it is
measured by fast response electric power meter.

Pump revolution speed is measured by counting the number of gear
blades on the axis of a pump.

On-off signals such as wvalve position, pump revolution direction,
rupture disk break and pump power supply are converted to voltage or
current and recorded in respective channels in order to specify the
exact time of the signal,

Temperatures of fluid, structure materials and fuel rods are
measured with thermocouples of 1.6 mm¢ or 1.0 mmé .

Liquid levels are measured by means of needle type electrical
conductivity probes developed in the ROSA-ITI program. The probes are
attached on the walls of core barrel and channel boxes at several ele-
vations and detect the existance of liquid water or steam at each level.’

The void fraction of fluid is measured by a needle type electrical
resistance probe or a correlation type electrical capacitance probe.

The former detects passing bubble and the void fraction is obtained by
integrating the void signal. The latter detects the average void dis-
tribution around the probe with the capacitance. The correlation between
two sensors gives the velocity of the bubble.

Fluid density in the pipe is measured by means of a gamma ray den-
sito-meter. Each gamma ray densitometer has two or three beams to
estimate the flow regime. The gamma source 1s Cs-137 and the detector
is Nal scintillator which is cooled by water.

Flow direction in the core is measured from the canti-lever contact
signal. The canti-lever is moved to the direction of the fluid flow and
generates a contact signal.

Two-phase flow rate measurement is done by means of the combination
of two signals from drag disk, turbine and gamma ray densitometer in a
pipe.

Some of measurement methods described above are still under develop-

ment and further improvements are expected in accuracy and reliability.

— 5 —
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The measurement location of each instrumentation in the measurement
list are shown in the figures of flow diagram, loop instrumentation, in-
vessel instrumentation, or in-core instrumentation (Figs. 3.1 — 3.14).

The data acquisition system utilizes two recording systems of major
and minor importance. The data récorded on the magnetic tape of the
main acquisition system are processed by the FACOM 230-75 computer at
JAERI by off-line. After the evaluation of each data by comparing the
initial and the final values with the standard wvalues of the pressure
for example, the data tape is re-processed using the correct conversion
factors determined from consistency examination. Data processing program
developed for the ROSA-TIII test can compare the measured data in a figure
not only with other channels of the same test but also with the data of
other runs or with calculated results by LOCA analysis code such as

RELAP or ALARM.

4. TEST CONDITIONS AND TEST PROCEDURES

Test conditions of RUN 706, which simulated a 200 ¥ double-ended
break at the inlet of recirculation pump, are summarized in Table 4-1.

Prior to the blowdown, instrumentations were checked out. It took
about 320 minutes to arrive at the set-up conditions of the test from
the initiation of system heat-up and additional 40 minutes to attain a
steady initial conditions; pressure in the steam dome of 7.17 MPa (satu-
rated condition), its steam temperature of 561 K and water level in the
downcomer of 4.61 m.

The steady state thermal output of heater rods in the core was
3.405 MW with flat radial and chopped cosine power distributions. The
core inlet mass flow rate was 36.2 kg/s. The subcooling at the inlet of
core was 12 K and the core outlet quality was calculated to be 2,5 %
from the heat balance. Flow rate of each recirculating loop was nearly
. the same. Steam flow rate and feed water flow rate in steady state were
1.24 kg/s and 1.29 kg/s, respectively. The steady state power 3.405 MW
corresponds to 38 % of the BWR steady state power (3800 MW x Z%z) and
the maximum linear heat rate (MLHR) was 10.2 kW/m. The transient power
of each power supply was kept constant before lls after break and
simulated the heat transfer rate in a BWR core after 11s which is com-

posed of the decay heat power, delayed-neutron fission power and the

— 6 —
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The measurement location of each instrumentation in the measurement
list are shown in the figures of flow diagram, loop instrumentation, in-
vessel instrumentation, or in-core instrumentation (Figs. 3.1 - 3.14).

The data acquisition system utilizeé two recording systems of major
and minor importance. The data recorded on the magnetic tape of the
main acquisition system are processed by the FACOM 230-75 computer at
JAERI by off-line. After the evaluation of each data by comparing the
initial and the final values with the standard wvalues of the pressure
for example, the data tape is re-processed using the correct conversion
factors determined from consistency examination. Data processing program
developed for the ROSA-III test can compare the measured data in a figure
not only with other channels of the same test but also with the data of
other runs or with calculated results by LOCA analysis code such as

RELAP or ALARM.

4, TEST CONDITIONS AND TEST PROCEDURES

Test conditions of RUN 706, which simulated a 200 % double-ended
break at the inlet of recirculation pump, are summarized in Table 4-1.

Prior to the blowdown, instrumentations were checked out. It took
about 320 minutes to arrive at the set-up conditions of the test from
the initiation of system heat-up and additional 40 minutes to attain a
steady initial conditions; pressure in the steam dome of 7.17 MPa (satu-
rated condition), its steam temperature of 561 K and water level in the
downcomer of 4,61 m.

The steady state thermal output of heater rods in the core was
3.405 MW with flat radial and chopped cosine power distributions. The
core inlet mass flow rate was 36.2 kg/s. The subcooling at the inlet of
core was 12 K and the core outlet quality was calculated to be 2.5 %
from the heat balance. Flow rate of each recirculating loop was nearly
. the same, Steam flow rate and feed water flow rate in steady state were
1.24 kg/s and 1.29 kg/s, respectively. The steady state power 3,405 MW
corresponds to 38 % of the BWR steady state power (3800 MW x Z%z) and
the maximum linear heat rate (MLHR) was 10.2 kW/m. The transient power
of each power supply was kept constant before 11s after break and
simulated the heat transfer rate in a BWR core after 1ls which is com-

posed of the decay heat power, delayed-neutron fission power and the
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stored heat release from the fuel rods (Figs. 5.3, 5.4).

The steam line and the feed water line are independent and each
line has both a steady state line and a transient line as shown in Fig.
3.1. Each line has a flow meter. It takes about 0.ls for steady state
lines to close and also for transient lines to open. The transient
lines, however, were not opened after break in RUN 706,

In RUN 706 ECCS were not actuated except for the ADS line which
was unexpectedly actuated from 35s to 69s (Fig. 5.14).

After establishing the specified test conditions, RUN 706 was in-
itiated following the break by the mode No.2 (Fig. 4.1). Each delay
time in the break sequences (Tl ~ T1l7) was set as shown in Table 4-1.
Two break units operated normally and the double-ended break blowdown
initiated expectedly. Two recirculating pumps (MRP-1, MRP-2) began to
coast down immediately after the break, the steady-state steam discharge
flow was terminated within 3 seconds (Fig. 5.14) and the steady-state

feed water flow was terminated within 15 seconds after break (Fig. 5.17).

5. DATA PRESENTATION

The integral test RUN 706 was performed as planned and the transient
fluid behaviors were recorded in main data recording system (DATAC-2000B)
for 520 seconds after break. The data from ch.170 to 299 were recorded
up to 448s because of the termination of power supply te the data record-
ing system at the time. Interpretation of the experimental data, however,
are not affected by the limited recording time. The supplemental data
recording system was not used in RUN 706. Most of the data recorded in
DATAC-2000B are shown in the report, except for the instrumentations
under development, such as void, flow direction (Cf. Table 3-3),

The time sequence of major events is shown in Table 5-1. 1t was
estimated from the pressure transients in the blowdown lcop and pressure
vessel that the jet pump and the recirculation pump suctions were un-—
covered at 8.5s and 10s, respectively. Abrupt pressure decrease occurred
after 8.5s in the data (P-3, 6, 10 ~ 12) indicates steam discharge
through the jet pump drive nozzles to the break A. While the abrupt
pressure decrease occurred simultaneously after 10s in the data (P-1 ™
4, 7 n 9) indicates steam discharge through the recirculation inlet

nozzle to break B where the steam flow rate is much longer than break A.

4&7_
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stored heat release from the fuel rods (Figs. 5.3, 5.4).

The steam line and the feed water line are independent and each
line has both a steady state line and a transient line as shown in Fig.
3.1. Each 1line has a flow meter. It takes about 0.ls for steady state
lires to close and also for transient lines to open. The transient
lines, however, were not opened after break in RUN 706,

In RUN 706 ECCS were not actuated except for the ADS line which
was unexpectedly actuated from 35s to 69s (Fig. 5.14).

After establishing the specified test conditions, RUN 706 was in-
itiated following the break by the mode No.2 (Fig. 4.1). Each delay
time in the break sequences (Tl ~ T17) was set as shown in Table 4-1.
Two break units operated normally and the double-ended break blowdown
initiated expectedly. Two recirculating pumps (MRP-1, MRP-2) began to
coast down immediately after the break, the steady-state steam discharge
flow was terminated within 3 seconds (Fig. 5.14) and the steady-state

feed water flow was terminated within 15 seconds after break (Fig. 5.17).

5. DATA PRESENTATION

The intégral test RUN 706 was performed as planned and the transient
fluid behaviors were recorded in main data recording system (DATAC-2000B)
for 520 seconds after break. The data from ch.170 to 299 were recorded
up to 448s because of the termination of power supply to the data record-
ing system at the time. Interpretation of the experimental data, however,
are not affected by the limited recording time. The supplemental data
recording system was not used in RUN 706, Most of the data recorded in
DATAC-2000B are shown in the report, except for the instrumentations
under development, such as void, flow direction (Cf. Table 3-3).

The time sequence of major events is shown in Table 5-1. It was
estimated from the pressure transients in the blowdown loop and pressure
vessel that the jet pump and the recirculation pump suctions were un-
covered at 8.5s and 10s, respectively. Abrupt pressure decrease occurred
after 8.5s in the data (P-5, 6, 10 ~ 12) indicates steam discharge
through the jet pump drive nozzles to the break A. While the abrupt
pressure decrease occurred simultaneously after 10s in the data (P-1 ~
4, 7 ~ 9) indicates steam discharge through the recirculation inlet

nozzle to break B where the steam flow rate is much longer than break A.
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Lower plenum flashing initiated from 17s after break causing tempo-
ral rewetting of heater rods below midplane of the core (Pos. 4 ~ 6) and
slowing down the pressure decrease rate. The lower plenum flashing,
however, were not effective for cooling the heater rods in the upper
part of the core (Pos. 1 ~ 3). These facts indicate that the mixture
level went up between Pos. 3 and Pos. 4 of heater rods from 20 to 30s
after break (cf. Fig. 5.1 and 5.2).

Power supply to simulated fuel rods were terminated at 156 seconds
after break due to the trip signal (fuel rod temperature at 973 K) to
protect the fuel assembly. Then, most of the fuel rod temperatures
began to decrease even in the steam atmosphere.

The test data are presented from Fig. 5.1 through 5.67. They are
divided into 3 groups; system data, flow data and temperature data.

Fig. 5.1 shows the transient of mixture level in the core and
lower plenum and Fig. 5.2 shows exposure and rewetting behavior of fuel
rods and tie rods (unheated rods). The mixture level was formed in the
Jower plenum before the mixture level in the core reached bottom of the
core, Fig. 5.3 and 5.4 show the power and the maximum linear power
density supplied to simulated fuel rods by the three power supplies
550 kW, 1800 kW and 2100 kW.

Fig. 5.5 through 5.8 show pressure transients in the ROSA-IIT
system. Fig. 5.9 through 5.13 show the differential pressures. Fig.
5.14 through 5.18 show the flow rates.

Fig. 5.19 shows revolution velocities of two recirculation pumps.
The revolution of MRP-2 after 3s is reversed. Fig. 5.20 and 5.21 show
performance sipgnals. .

Fig. 5.22 through 5.26 show the system temperatures. Fig. 5.27
and 5.28 show the condensed water temperature and discharge fluid quality
for each break unit. Fig, 3.29 shows the fluid temperature at the steam
line.

Fig. 5.30 through 5.33 show the metal temperatures in the system.
Fig. 5.34 shows the surface temperatures of the fuel rod All. There is
little difference in fuel surface temperatures among different fuel rods.
Fig. 5.35 through 5.45 show the surface temperature of other fuel rods
and the temperature responses of non-instrumented fuel rods are expected
similar with these data. '

Fig.5.46 through 5.49 show the tie rod temperatures. TFig. 5.50
through 5.59 show the fluid temperatures at the inlets and outlets of
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channel boxes, at inmer surfaces of channel boxes, in the lower plenum,
and above and below the upper tie-plate. Fig. 5.60 through 5.67 show the

the signals of liquid level probes in the core and the lower plenum.

6. CONCLUDING REMARKS

The integral test RUN 706 in ROSA-III program was conducted as it
had been expected and experimental data were obtained concerning the
loss-of~coolant phenomena in the facility. Most of the instrumentations
worked well and the experimental data obtained are useful for assessing

the computor code for BWR LOCA/ECCS analyses.
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Table 3-1 ROSA-III Measurement List 2
CH [ Item |symb| tocation Ao ™ et Q- tem  |Symb. Location Ronge B o
1| Press. | P~ 1 |Lower Planum Bi‘?g m‘i;‘;; 51| Flow |F-20 JP-3 Discharge — g:i?go‘%/mn ioFs!a
2 P~ 2iMixing Pienum o 52 F-21 JP-4 Discharge + o "
3 « [P~ 3|Steom Doms i 53 ~ |F-22|JP-4 Discharge ~ - .
a0 - P- 4Downcoma|:-B“c;r.fom 54 Power |W-— 1|550 KVA Power 8: ?8%'(“ ]
5 P~ 5|JP-3 Drive 185] «  |W- 21800 KVA Power | 3% [TOPKVA
6 P- 6JP-4 Drive | 56 - |W- 3/2100 KVA Power | SxEOQKVA | .
7|~ |P- 7[JP-3 Suction o 57| ReuNo, N- 1 |MRP-1 9~ iR s,
8 ” P- 8| JP-4 Suction - ; ~1 58 =~ |N-2|MRP-2 .
o] ~ [P- 9|MRP-1 Suction | 1 59| signal [S~ I'|Break Signat A | O~57 |-
10~ [P-10/MRP-2 Suction " ~| 60~ [s- 2|Break Signal B - |-
11 P-11MRP-2 Discharge 61| - {5-3|QSV Signal i el
12 P-12|Above Braak A s§-9 Trt_:_n_s_iar_yt__lfg_e_q Water et
7!3 P-13|Below Break ﬂ 8 =10 |Main Steam Iaclation Vaive 1
14 P-14/Above_Break B S ~11 Steam _Line Valve - -
15 - P-15|Balow Breck B - T-1 Lowsr_ﬂF}’ylenum 8:?8?7'0 :?:;
16 o P-16|Steam Line | "““Tl“ T-2 Mixing Planum “
17| Diff. P | D= | Lower PL-Mixing PL. O3~ ook’ i0es 'T - 3|Stesm Dome
18 D~ 2|Mixing PL-Steam Dome |3~ Somen: | T - a|Upper Downcomer
15 D- 3iLower Plenum Head g Seaem? T - 5|Lower Downcomer
20 D~ 4[Dowencomer Heod | O OWfn” IT-6[3P-1 Driving Water |~ |
[ 21 - D- 5|PV. Bottom-Top Y g:?oo'"'g T - 7 |JP~2 Driving Waoter
[ 22] D~ 6[IP-1 Dischorge-Suction | 1955 T - 8/JP-3 Driving Water
E D~ 7|JP-1 Driva- Suction g:%ngb"‘ T - 9|JP- 4 Driving Water -
24 " D-8 JP-2 Dlachame Suction -ug:?gm#«# T-10JP- 1 Discharge .
25 » D- 9[JP-2 Drlva Suction 0:7257'“"""‘ : 75! T-11]9P-2 Dischan_'qemm T f]
26 D~ 10]JP-3 Dicharga-Suction -2 300n" . | 76 T-12[JP~ 3 Discharge "
27|~ | D-t1]JP-3Drive-Suction rﬁo:’f"’_“"j:t_‘ 77 | T -13|JP~ 4 Discharge
28 D~ 12 |JP4 Dincharga-Suction | 9235 -l 78 T-14|MRP-1 Suction .
[ 29] -~ | D-13]JP-4Drive-Suction [39733%E™ .| 79) - T -15|MRP-1 Discharge .
30 D~ 14 |MRP-1 Discharge-Suction ‘0“25‘“@“} - 80« T -16|MRP-2 Suction -
31 D~15|MRP-2 Discharge-Suction | '3 23 -1 81| ~ 1T-17|MRP-2 Discharge .
32| Flow |F- 1[Main Steam Line QTi3mpeciosz g2 T -18|Above Break A - "
33, ~ |F- 2|ADS. Steam Line 9y i5pec. - | g3 - |T -19 [Above Breok B -
34! F~ 3|Condensed Water & | 37230%¥e<11% 4 T -20{Condensed Water A -
35; F - 4)Cocling Water A 85 T =21 |Condensed Water B -
36, ~ |F- 5Condensed Water B 86 T —22 |Dwchorged Steom Above V. e
LY SR F - &|Cooling Water B ’ a7 T —23 |Dscharged Steam Below V, "
38 F- 7|HPCS(Mixing Plamm) | S~10' 0 |serai 88 TS-15 Dummy Block B Side 3|
39 ” F- 8 HPCS(Lower. Plenum ) - wil B9 e TS-18 |Dummy Block B Side 6 "
40| F- 9|LPCS(Mixing Plenum) © v 90 TS-21 |Dummy Block O Side 9 “
41’ F ~10|LPCS{Lower Pienum} - 4 EX |TS-24|Dummy Block O Side 12
42~ | F-11 LPCItMixing Plenum) | 97S00min 92| - TS-25|IP-1 Diffussr Wall -
a3 F-12 |LPCI{Lower Planum) Nk TS-26 |JP- 2 Diffuser Wall - .
44, F-13|LPCI MRP-2 Suction| $YRPHPn . || 94 - |T5-27|JP-3Ditfuser Wail " "
| a5 - | F-14]LPCI MRP-1 Suction’ - [ e 95 TS-28|JP-4 Diffuser Wall .
48 F-15|Transient Feed Water | 3-500%™ . | 96| -  Ts-2olpv.wol Inside 1-1] -~ | 4|
47 F-16|Steady Feed Water g:?gollvm Q7] -~ TS-30/PV. Inner Surfacs 1 _2_ .
48| « |F-17|JP-1 Discharge Q1000 mintass | g T$~31 PV. Imer Surface 1-3 -
| a9 F-18{JP-2 Discharge - < 99 |vs-32/PV.Wall Inside 2 .
50 - F-19/JP-3 Discharge + 1:::: FOO ” TS-33 PV. Wall Insn:ie 3 - -
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ﬁg: Item |Synb.| Location gﬂ::& & ;cw; g}:: [tem iSymb| Location gﬂ;‘g:, & f:::
101] Temp. TS-34/PV.Wall Inside 4 | 9~ 707 = hos||151 | Tomp. [TF2-48/A-77 Fuel Rod Fus. 2| 92 1230°C

102 TS=35|Lowsr Plowm Inner Surtocal - ~hse| w1 iael - 3

103]  #  |TS-36|iower Plerwm Wall Inside |~ | «{153] « | -so - DY
104 TF2-1|A-11 Fusl Rod Pos. 3| 9~ 18F © | [154] =~ | -5 : 5 B
105 TFe-z| - 4] - 155 - -52 « 8 -

1086 TF2-3 v 5 o 156 « -53 ., 7 -

107 - - 4lp-13 FLIB|-RD.C-’_P_O:.-_3 - 1157 . -54|8-15 Fuel Rod Pos. 1 - "

os| -s| .« a " 158 -85 2|

os| - | -8 8] 1s9| < | -5 e+ 3

o] - - 7|A-15 Fusl Rod Pos. 3 w1 Teol - 57 a4l .
T e e B I B Pt
112 -9 s| T g2, - -| -89 . - -

13 - 10]A-17 Fusl Rod Pos. 3 les| ~ | -ed R
1a o~ | -1 . ) 164 - -61|8-85 Fuel Rod Pos. 1 -

115 -12 5 165 -62] 2

116 Z13[A-31 Fuel Rod Pos. 3 - 166 -3 e 3

117 -1 4 - 167 -s4  w a |
18 - -15 5 i68, -85 " 5 i
119 - 16|A-33 Fusl Rod Pes. | » 189 -66 6 . )
120 -17 2 - 170 -67 o M

121 -18 3 - I -68,C-11 Fuel Rod Pos. 3 .

122 -19 a 172 69 -  a

123 .20 5 s -70 « s

124 2t . s 17a] - -71|C-13 Fual Rod Pos. 3 "

125] | -22] 7 750 . -72 -4

126 5314735 Fusl Rod Pos, 3 B 7e] - | 73l ST Ts T
L -24 . 4! —« 7T ~74.C-15 Fuel Rod Pos. 3 .
128 -25 5] 178 75 EE
129] - -26|8-37 Fusl Rod Fos. 3 7ol - | -7e 5 P
130] - -27 . a 1180 -77|C-3t Fuel Rod Pos. 3 |
131 -28 " 5! - 181 -78 9 - B
132] -29|A-51 Fuel Rod Pos. 3 - 82| -79 5 "

133 - -30 g a 183 -80|C-33 Fuel Rod Pos. |

134 -3 5 g4 - a1 . 2 -

1385  « -32|A-53 Fuel Rod Fos. 3 ‘185 -82 3
136 a3 4 . 86| - -83 a P

137, . -34 5 87| o -83 5 )

138 -35|a-57 Fuel Rod Pos. 3|  ~ | |wes] ~ | -&s " 6

139] -~ | -36 : “a| grizi0eC 189~ | -86 R
140 -37 . 5 » 190 -87|C-35 Fuel Rod Pos. 3 .

141 -38 A-T1 Fusl Rod Pos. 3 191 -88 P 4 "

142 -39 4 192 -89 . 5 »

143 -40 " 5 - 193 —90|C—51 Fuel Rod Pos. 3 "

144 -41|A-73 Fusl Rod Pos.3 . ieal - -91] 4 o

18] -az; i a4 - Ties -e2| " 5 "

146 -43 5 p JESE ~93/C-53 Fuel Rod Pos. 3 -

147 -44|A-75 Fuel Rod Pos. 3 " el ] e a o

148 - -45 a - 198, -+ | %5 2 5

1a9| - -46 5 199 | -96/C-77 Fusl Rod Pos. |

150 ~ [TF2-4RA-77 Fuel Red Pos. |1 200 =~ [rFe-97 - 2
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| ﬁ:‘ Item |Syemb| Location gﬂ:gﬁf & ff:; ?\I':: Item |Syemb| Location gﬂ?g; & f::;
201|Temp. [TF2-98/C-77 Fuel Rod Pos. 3| G016 T 251] Temp. [TG- 4 Channel Box B Inlet | Hi38%©
202 - 99 . al o | es2 - <5 v Comet| -

203 ~ | -100 s o+ | les3 ~ -6 7 Clnlet
204 -0t 6 - 254 -7 D Outlst -
205 -102 - 7. 255 -8~ Dlnlet

206 -103{D-27 Fuel Rod Pos. | . 256~ |TB~ 1 [c.B.imer Surtacs Pos.A~t e
207 ~ | -104 - 2 - 257 -2 A-2
208 - | -108 - 3 - 258 - -3 " A-3
209| ~ | -i08 4 » 259 -al A-4 p
2100 - -107 " 51 260 -5 ” A-5
211] -« | -108 -- 6 . 261 - -6 . A-6 -

212 « [ -w09 7 B “les2| -+ | -7 - a7
2?5_~." 7k7—1 lOEBBFTIGI R:;dF’Os 17 . 263 ” -78 C&;w? Surfucanoe.A‘BfW7 -
214 . —"171 1 i 2 . 264 f' | = 9 o A9 o

218 -~ | -1z B T Y T A-10 -

216 -3 . a - B I =T -
217 e 5 PR R PV -12 " A-12
218 -115 . 6 D 268 - -13 “ A-13 .

219 - 116 7 " 260] - w4l . aal .

220, ~ -117/A-55 Tie Rod Pos. 1 » 270| ~ |TP- 1|Lower PL. 0 High -
221| -118 . 2 - 271 - -2 « Middie p
222| ~ | -119 3 272| - -3 v Low .

223 - | -120 a P llers] | - alLower PL.1BO° High |
224 -1z - 5 v eral s -5 #  Middle [
225 122 6 - 275 « | -6  Low | |
226 123 ” 7 « | Jeme| | - T|Lower PL.Center Low o
227] -+ | -iedlB-55TeRodPos. 1| - | fer7i < [ -8 - Botom - |
228 -+ [ -ty  + 2 | level | -SlLowerPt.Guida Tube | -

229 - | -128 3 R ~10|Lower PL.Outer Bottom “

230 o127 n a « | [lesol - |T62-1 {Upper Tiepiate A Up. 1 .

231 g 5 ’ 281 - -2 - 2 p
232] - | -129 “ 6 . 282 - -3 " 3 "

233 - | -13d » 7 - 283 - -4 '., 4 o
234 - | -131/c-55TieRod Pos. 1|  ~ | [284] - -5 B 5 »
235 . | —izd w2l e ees| - -6 y 6! .

236 ~ | -133 3 - 286 ~ | -7 - 7 »
237 . [ -13q . 4 - " lzsr - -8 R
238 - | -138 " 5 - 288 - B I
239 - | -136 B 6 o | lesel -10 . 0
2q0, - | 137 7l 4T esol  ~ | -11iUpper Tieplats A Low 1
241 = | -138D-55 Tle Rod Pos. 1| ' lze1] o -2l - 12
242 - [ a3 .2 . 4 fese | i3 . 13
293 -+ | -1ag 3 . 203 « | -4l . 14 "

244 -144 -- 4 » 294 -15 - 15 "

245 . | -1a2 - 5 " 295 - -6 . 16 .
246 » | -143 “ 6 - 296 o -7 " 17 -
247 - 144 N 7 N 297 « -18 - 18 =

248]  ~  |TC - 1/Channel Box A Outlet - 298 -19 » 19 M
249 -2 «  Alnlet 299 -20 ‘ 20 " e
250 -3 " B Outlet | . 300 Waler Level|LLB = 1 /C.8. Water Lover Pos. 1-1] 92 JFF




JAERI - M 8737

%g Item |Symb| Location gﬂ:fuef & f::: i': Item Syrnbl Location gﬂ?&; & f:;'r
30 1 Water Levs] [LB— 2|C.B. Water LavaiPos.1-2  °3 7 3t 351| Flow |FE~4 |Chonnel D Outiet [° 202 %0e
302| - -3 -3 . 352 Direc. |FD- 1 |Channel A Outlet | 5w n oy
303 - -4 -4 . 353 - -2 + B - "

304 -5 -5 . 354 - -3, ¢ = -

305 - -6 - 1-6 2 35 ~ | -4] ~ D N o

308| - E =7 - " |i=56| Dens. |0F- 1 [J.P-1.20utiet Beom 1 |°5 OG5
307 - 8|C.B.Water Level Fos.2- 1 . 357 -2 “ 2 »

308 -9 » 2-2 R -3 " 3 ”

309 -10 23w 359 | -4|JP-34 Outiet Beam 1 -

310 -1 2-4 360, - -5 2 »
STE -12 ~ 28 o~ HNESHE -6 3 -

32| - -13 “ 2-6 p [ze2] - -7 |Break A Beam 1 B

313 -14 2-7 263 -8 |Break A Beam 2 .

34| o Z15(C.B.Water Level Pos. 3-1 » 364|Moma.F |[M - | [JP-1.2 Outlet 031550

315 o -16 3-2 365 - -2[aP-3.4 cutlet “

31| - -7 3-3 o 3e6| -3 |Bregk A "
B -18 34 “ 367 Flow |F-23|JP-1.2 Outlet 0530850
318 - ~19 p 3-8 - 368 - -24|JP-3.4 N

319 - -20 - 3-6 u 369 - -25|Breck A 0530 kagses
320 - -2t - 1370 Press. |P~17|JP~1.2 Gutlet O™ ey
321| ~ |LL- 1]Lower PL.Center High - 371 -18/JP-3.4 By "
e -z T Migde w 372 -19/Breck A -

323 -3 ~ Middie2 - 373, Temp. |T -24|JP-1.2 Outlet Oraooe [
324 o~ -4 o Low . 374 -25,JP-3.4 ~ | - | -
325/ - ~ 5 owsr P2.O° Low - 375| - | -26|Breck A ‘ | -
'526 o -8 Bottom! 1
327 ~ 7|Lower P£.180° Low

328/ -g - " Bottom . '

329| Void [VE- I |Lower PZ. Void 0° | 0500 o ?

330| -2 - Canter -

331 e 180° p

332 - ~ a|Outiet of Chamnel A-1 .

333 - -5 p -2

334 -6 -3 -

335! — 7|Outlet of Channel  B-1 *

336 - -8 o -2 »

3370 - -9 . -3

338 - ~10]Outlet of Channel C-1

339 -1 . -2 "

B I TR I |

341 " ~13|Outlef of Channel O-1 v [

342 - -4 -2 " ;

343 - -15 , -3 "

344 VP- I|Lower PL.Void  1-1

EE I T -2 -

346 - -3 2-1 "

347, - P 2-2 »

348] Flow |FE- )|Channel A Outiet | O530Msec

2a9] - -2 . B . -

350, - - 3 v C i
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Table 3-2 List of Calculated Properties from the Data (2)
Ch.No. | Symbol Desctiptidn: unit | Measuring Location

426. IP-1 Linear Power { 550) kw/m
427 -2 " " (1800) "
428 -3 " " (2100) "
429 MF-1 Mass Flow kg/s Break Unit A
430 -2 ron " " " B
431 -3 "o " JP-1,2 Outlet
432 -4 " " " JP-3,4 "
433 -5 "o " Break Unit A
434 - -7 v " JP-1,2 Outlet
435 -8 " " " JP-3,4 "
436 -9 oo " Break Unit A
437 X-1 Quality - Break Unit A
438 -2 " " " " B
439 -3 " " JP-1,2 Outlet
440 -4 " " Jp-3,4 "
441 -5 " " Break Unit A
442 DF-10 Density kg/m3 | JP-1,2 Outlet
443 -11 " v gp-3,4 "
444 ~-12 " " Break Unit A
445 =14 n " JpP-1,2 Outlet
446 -15 " " Jp-3,4 Outlet
447 -16 " " Break Unit A Average
448 FG-1 Void Fraction - JP-1,2 Outlet
449 -2 " " u Jp-3,4 "
450 -3 " " " Break Unit A
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Table 3-3 ROSA~III. Measurement References

gg Ite_‘.m Symb. Fliig(.:lzlo. .F]::L):t:;o. Comments g: Item | Symb. Fi‘:CNo FE::;O. Commen £s
1 |Press. | P- 1 3.2 5.5 51 | Flow F-20 - - no data
2| v ez | w ] s2| F-21 3.3 5.18
o -3 " 53 " F-22 - - no data
4 " P-4 " 5.5 54 | Power | W= 1 5.3

5| " P- 3 3.3 5.6 55 " W- 2 "

6 " P- 6 " ” 56 " W- 3 "
70" P~ 7 " " 57 | Rev.Ne, N- 1 3.4 5.19
g| P- 8 " " sg| N- 2 3.3 "

9 " P- 9 3.4 5.7 59 | Signal| §- 1 a5 5.20

0] " |10 3.3 " 6| 5 2 " "

mwi{ " P-11 " " 61! " 5- 3 " "

12 " P-12 " 5.8 62 " §- 9 - - no data
13 " P-13 " " 63| " §-10 3.6 5.21

| " P-14 " " 64| " §-11 v

15 n P-15 " " 65| Temp., | T- 1 .8 5.22

16 " P-16 " 5. 66 oo T2 3. "

17 | Diff.P D- 1 3.2 5.9 67 L " "

18 " D- 2 " " 68 " I T- 4 " "

19 " D- 3 - - no data 69 " T- 5 3.8 "

20| > 4 = 5.10 T = 6 3.4 5.23

21 " D5 " 5.9 r2 N - 7 " "

22 " D- 6 3.4 5.11 72 " T- 8 3.3 5.24

23 " D7 " " 73 0" - 9 " "

24 " - 8 " " 74 " T-10 3.4 5.23

25 " D- 9 " " 75 " T-11 " "

26 " D-10 3.3 5.12 76 " T-12 3.3 5.24

27 " D-11 " n 77 " T-13 " "

28 " p-12 " " 78 " T-14 3.4 5.25

29 i D-13 " " 79) ¢ 1-15 " "

30 I D-14 3.4 5.13 80 " T-16 3.3 5.26

3l " D-15 3.3 " 81 " T-17 " "

32 | Flow F- 1 - - no data 82 " T-18 3.5 " ]

33 " F- 2 3.6 5.14 83 " T-19 " "

34 " F- 3 3.5 5.15 84] T-20 " 5.27

35 " - 4 " " 85 " T-21 " 5.28

36 " -5 " 5.16 86 " T-22 3.6 5.29

37 " F- 6 | " " 87 ” T-23 - - no data

38 " -7 - - no data 88 " TS-15 3.11 5.30

39 " F- 8 - - " 89 " T5-18 " "

40 n F- 9 - - " 90 v TS-21 " "

41 " F-10 - - " 91 " TS-24 " "

42 " F-11 - - " 92 " TS-25 34 5.31

43 g F-12 - - " 93 " TS-26 " "

44 " F-13 - - " 94 v TS-27 3.3 "

45 " F-14 - - " Tgs| v TS5-28 " "

46 " F-15 - - " 96 " TS-29 3.8 5.32

57 v F-16 3.7 5.17 97 " TS-30 " "

48 " F-17 3.4 " 98 " TS-31 " "

49 o F-18 " " 99| TS-32 u 5.33

“s0] F-19 | 3.3 5.18 wo| " 15-33 ” "
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; _ .

' g:: Ttem | -Symb Fié?g;. ' ng‘.’ﬁz. Comments gﬂ Ltem | Symb. Fi;?g:). Figf’;i Comments

! 101 | Temp. |TS-34 3.8 5.33 151 Temp. |TF2-4B | 3.12 5.38

' 02| " |T8-35 " 5,32 | 152] " -49 " "
103 " |Ts-36 " " 153 " -50 " "

04| TF2-1 | 312 5. 34 154 " -51 " "

: ws| " itFz-2 @ 0m " 155 -52 " "

: 06| " |TF2-3 . ® " 156 " -53 " "
07| " -4 " 5.34 157 " -54 " 5.39
08| o -5 " " 158 " -55 "
109 " -6 " " 159 " -56 " "
110 | ™ -7 " 5.34 160] -57 " "
111 " -8 " " 161 " ~58 " "
112 " -9 " " 162 " -59 " "
13| 10| " 5.3 63 " ~60 g i
14| -11 " " {164, " -61 " 5.40
15 -12 " " 165 " -62 v "
6| v 13 " 5,35 ' 66| " -63 " "
e R 17 ¢ -84 " "
8| " 15 EEEHE 168 © -65 " "
1g| -~ -16 " 5.36 169, " -66 " "
2o -17 " " 170, v -67 " "
21| v -18 s " B -68 " 5.41
122 = 19| e " RETIE -69 " "
23| ¢ -20 o e T 73l " _70] " "
124 o -21 . " 174, © 1| 5.41
125 = -22 " " 175 -72 " "
126 -23 " 5,34 176 ™ -73 " "
w27 v -24 " " 77| " -74 " 5.41
128 " -25 " " P 178 " -75 " "
129] @ 26 " 5.34 179] v | <78 " E
0] °n -27 " " {180, m -77 " 5,41
131 -28 " " 181 - -78 " "
132 " -29 "l 5,34 182 " -79 " "
133 -30 " " 183 v -80 n 5,42
134 " -31 " " 184 " ~81 " "
135] " -32 " 5.34 185 -82 0 "
136 -33 " " 186 " -83 " "
137 " -34 "o " 187 " -84 " "
138 -35 T s34 88 o -85 " "
139 ™ -36 " " 189 -86 " "
0] " -37 " " 196 -87 " 5.41
11| -38 N B 191] " -88 " "
w2 | -39 “ ” 192 " -89 i "
143 " =40 " on 193 " -90 " 5.41
44| —41 " 537 | 194 o o1 "
ias| 52 no " 195 " -92 " "
146 | " -43 " " 19| ™ -93 " 5.41
147 —44 " 5,34 97| -94 " "
148 -45 " " 198 -95 " "
149 v -45 " " 99| -96 n 5.43
150 " TFZ-47 v 5.38 206 " TF2-97 " "
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Vo [Tt | Sy | oo | mago, | Comencs | ggl| Trem | syab. [ | gigt,, | Comments
201 |Temp. | TF2-98 | 3,12 5.43 251 Temp. TC- 4 | 3.12 5.51
202 | ¢ - 9% i " 252 " -5 " 5.50
203 -100 " " 253 " -6 " 5.51
204 | ¢ -101 " " 254 " -7 " 5.50
205 | " -102 " " 255 " -8 " 5.51
206 | " -103 " 5.44 256 " TB- 1 ” 5.52
207 | ™ -104 " " 257 " -2 " "
208 [ -105 " " 258 " -3 " "
209 | " -106 " ” 259 " -4 " "
210 | v -107 " " 260 " -5 " "
211 | ™ -108 " " 261 " -6 " "
212 | -16% " N 262 " -7 " "
213 | -110 o 5,45 263 " -8 " 5.53
214 " -111 " " 264 " -9 " "
215 | ™ -112 " " 265 " «10 " "
Tz16 | -113 | ¢ " 266 " i |t "
217 | 7 -114 " " 267 " -12 " "
218 | " -115 " " 268 " -13 " "
218 | -116 " " 269 " ~14 n v
220 | -117 " 5.46 270 " - 1 | 3.10 5.54
221 | v -118 " i 271 B -z " "
222 " -119 " " 272 " -3 " "
2231 " -120 " " 273 " - 4 " "
224 | " -121 " " 274 " -5 " "
225 | ¢ -122 " " 275 " -6 " "
226 | " -123 " " 276 " -7 " 5.55
227 4 " -124 " 5.47 277 " -8 " N
228 | ¢ -125 " " 278 " -9 " "
229 | " -126 " " 279 " -10- " "
230 | ¢ -127 v " 280 " Te2- 1 | 3.12 5.56
231 | ™ -128 " " 281 " -2 " "
232 1 v -129 " " 282 " | -3 " "
233 | v -130 | " " 283 mr g | "
234 | » -131 " 5.48 284 " -5 " "
235 | v -132 " " 285 " -6 " 5.57
236 | ™ -133 " " 286 " -7 " "
237 | -134 " " 287 " -8 " B
238 | ™ -135 " " 288 " -9 " "
239 " ~136 " " 289 " -10 " "
260 | ¢ -137 " " 290 " -11 ” 5.58
241 | " -138 " 5.49 291 " -12 " "
262 | v ~139 " N 292 ” -13 " "
243 | " -140 N B 293 N -14 " "
266 | -141 " v 294 " -15 " "
245 " -142 " " 295 " -16 " 5.59
246 | -143 i " 296 " -17 " "
247 | M -144 " " 297 " -18 " "
248 " TC- i " 5.50 298 " -19 " "
249 | -2 " 5.51 299 " -20 " "
250 " -3 " 5.50 300 Water Level [ 1B- 1 " 5.60
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r?: item Syab. Fi;?l?lé. Fi];is: Comments | §§ Ttem | Symb. Fi;?gt.). Figiﬁz. Comments
301 Water Level| LB~ 2| 3.12 | 5.60 351| Flow | FE- 4 | - — | undefined
302 " -3 n v 352| Direc.| FD- 1 - - "
303 " -4 " n 53 ¢ -2 - - "
304 " -5 " 5.61 asa| " -3 - - "
305 " -6 " " 355 n -4 - - "
306 " -7 " " 356| Dems. | DF- 1 - - K
307 " -8 " 5.62 357 " -2 - - "
308 " -9 o " 358 -3 - - "
309 " -10 " 359 " -4 ~ - "
310 " -11 " " 360 " -5 - - "
311 " -12 " 5,63 361l " -6 - - "
312 " 13 " 362] " “7 | - - "
313 " -14 " " 363 " -8 - - "
314 " -15 " 5.64 364| Mome.F| M - 1 - - "
315 " -16 " " 365, " -2 - - "
416 " -17 " " 366 " -3 - - "
317 E ~18 E " 367| Flow | F -23 - - "
218 " -19 " 5.65 368 -24 - - "
319 " -20 | " " 369 " -25 - - "
320 " -217 " " 370| Press.| P -17 - - "
321 " - 11 » 5.66 371 -18 - - "
322 " -2 v " 372 " -19 - - "
323 " -3 " " 373| Temp. | T =24 - - "
324 " -4 " " 374 ¢ -25 - - "
325 " -5 v 5.67 375, -26 - - "
326 " -6 " " 426 | Power | 1P- 1 - 5,83

327 " -7 " L 427 " -2 - "

128 " -8 v " 428 v -3 - "

29|  Void VE- 1 - - undefined | 429 | Flow | MF- 1 - 5.13

330 " -2 - - " 430 -2 - 5.14

331 " -3 - - " 431 o -3 - - ne data
132 " -4 - - " 432 v -4 - - o
333 " -5 - - " 433 ¢ -5 - - "
334 n -6 - - " 436 v -7 - - "
335 " -7 - - " 535 -8 - - "
336 ” -8 - - L 436 -9 - - "
337 " -9 - - " 437 | Quali.| X - 1 - 5.26

338 " -10 - - " 438 - -2 - 5,27

339 " ~-11 - - " 439 " -3 - - undefined
340 " -12 - - " 40| v -4 - - "
341 " -13 - - " 41| o -5 - - "
342 v -14 - - " 442 | Dens. DF-10 - - ne data
343 " -15 - - " 4437 -11 - - "
344 0 vP- 1 - - " 4441 " -12 - - "
345 " -2 - - n 445 " -14 - - "
346 " -3 - - S -5 | - - "
347 " -4 - - " 47| -16 - - "
348 |  Flow FE- 1 - - " 448 | Void | FG- 1 - - "
349 n -2 - - " she| -2 - - "
350 " -3 - - " 450 v -3 - - "
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Table 4-1 Test Conditions of the ROSA-III RUN 706

Parameter

Specified Value

Measured Value

Break Conditions

Location MRP-2 Suction
Type Double Ended
Break Orifice Diameter ( mm ) 26.2/26.2
Initial System Conditions
Steam Dome Pressure ( MPa ) 7.15 7.17
Lower Plenum Temperature {( °K ) - 561
Lower Plenum Subcooling { °K ) - 12
Core Inlet Flow Rate { kg/s ) 36.4 36.2
Broken Loop Flow Rate ( m3/s ) 2,41 x 10-2 2.36 x 1072
Intact Loop Flow Rate ( m3/s ) 2.41 x 1072 2.42 x 1072
Core Outlet Quality ¢ - ) 0.025 0.025
Power Level { MW ) 3. 450 3. 405
Maximum Linear Heat Power
of Region 1 [ 39 reds ] ( kw/m ) 16.05 10.10
Region 2 [ 63 roeds | ( kw/m ) 10.51 9.55
Region 3 [ 150 rods ] ( kw/m ) 10.18 10.18
Power Curve dp 4+ dn + sh & dp + dn + sh b
Water Level in PV (m) 4.62 4,61
Feedwater Conditions
Steady State Limne
Temperature ( °K) Room Temp.
Flow Rate { m/s ) 1.29 x 107 3(Ch.47)
a ; dp = decay power of fission products
dn = delayed neutron fission power
sh = stored heat release from heater rods

cf. Fig. 5.3
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Table 4.1 (Continued)

Parameter Specified Value Measured Value

Feedwater Conditions ( Continued )

Transient Line

Temperature { °K )
Flow Rate ( ma/S )
Termination Time { sec )

Steam Discharge Conditions

Steady State Line
Flow Rate ( kg/s ) 1.24

Transient Line

Flow Rate ( kg/s ) -
Orifice Diameter { mm ) -
Termination Time {( sec ) -

ECCS Conditions

HPCS

Injection Location

Initiation Time { sec )
at Pressure in PV ( MPa )
Water Level in PV (m)
Coolant Temperature { °K )

Injection Flow Rate ( 2/min )

LPCS

Injection Location

Initiation Time {( sec )
at Pressure in PV { MPa )

Water Level in PV (m)
Coolant Temperature ( °K )
Injection Flow Rate ( ¢/min )
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Table 4-1

{ Continued )}

Parameter

Specified Value

Measured Value

ECCS Conditions ( Continued )

LPCI

Injection Leocation

Initiation Time

at Pressure in PV

Coolant Temperature

Injection Flow Rate

sec )
MPa )
°K )
2/min )

ADS Conditions

Valve Opening Time

Valve Closed Time

Flow Rate

Orifice Diameter

sec )

gec )
mi/s )

NN

35
69

Delay time set for RUN 706

T
T2
T3
Ty
Is

0.

Tg

a.
0.

= 0.

Tyq

Ty

Ty =

T3

(cf. Fig.

Ty

Ty

Tie =

Ty7

.1



JAERI - M 8737

Table 5-1 Time Sequence of Major Events in RUN 706

Time (s) Events

=10 Tnitiation of Recording System
0 . Break Initiation
. MRP-1 Coast-down ( 0 ~ 7s )
{ . MRP-2 " {0~ 3s )
, Closure of Steam Line ( 0 ~ 3s )

Closure of Feed Water ( 0 ~ 158 )

3 MRP~2 Rotated in Reverse Direction
8.5 Jet Pump Suction Uncovered
10 Recirculation Pump Suction Line Uncovered
8~ 15 Initiation of Fuel Rods Exposure ( Pos.l v 6 )
17 Initiation of Lower Plenum Flashing
17 ~ 28 Rewetting of Fuel Rods ( Pos.4 ™ 6 )
27 v 72 Second Fuel Rods Exposure ( Pos.4 ~ 7 )

( Pos.7 : lst Exposure )

35 ~ 69 Leak from ADS Line
156 Power Supply to Fuel Rods Terminated
680 Termination of Recording System
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q, Steam line

Pressure vessel

Broken loop
»
/"é
7] %
2/ T
(.(C <)

Jet |pump

Recirculation
DUMP

Fig.2.1 Schematic Diagram of ROSA-III Test Facility
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\ \ 43in Steam Line Nozzle

Oryer

Steam Dome
Steam Separator

Feedwater Line

A Mixture Plenum
‘\‘High Pressure Core Spray Sparger

A Al
Paay fﬁf&? Low Pressure Core Spray Sparger
\\" Low Pressure Coolant Injection Nozzle

Core Shroud
Downcomer

S

Jet Pump Suction Line

Simulated Fuel Bundles (Core)

— .___//./__

Al : Channel Box

S g .
NS Nozzle to Recirculation Loop

Lower Plenum
Jet Pump Outiet Line

Electrodes

Fig.2.2 Internal Structure of Pressure Vessel of ROSA-III
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|

i ion
ROSA-III Recirculation Loops with Instrumentati
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FROM UPPER DC

A

[~ FROM LOWER DC

—an TO LOWER PLENUM

Break A T Break B

TO RCN

Fig.3.3 Instrumentation in the Blowdown Loop
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FROM UPPER DC =

™\

FROM LOWER DO ity

TG AN
LOWER PLENLM

Fig.3.4 Instrumentation in the Intact Loop
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' @ 6D o0

‘165 i e
?:ﬁsrv) ORS
I !
S10, PV
Steady Flow 28 éi; 1}
CV130 AV168 OR3

GL)
ADS 1} ;‘L

OR4 AV169

Fig.3.6 Instrumentation in the Steam Line

Lo

AVI111

PV (59) -
AV112 cv103—Q—_

o 2
& HPWPL1 PWT
AvV128 Q—_
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Fig.4.1 Break Mode 2 for RUN 706 in the ROSA-III Program
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Fig.5.4 Linear Power Density of 550 kW, 1800 kW and 2100 kW Power
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£H- 33 F -7  (ADS. STERM LINE )
3.00 - 3.00
2.1 2.9%
2.50 2.50
| 2.5 2.25
‘ e
; 5_3‘ z.00 2.00
i N
i =}
. ¥ 1.7 1.75
; 1.50 1.50
St 1,25
: —
i .
- 10 1.00
: =S
; @ .
! 4.5 . 0.8
B.5D //‘ 0.50
0.25 .25
n.00 L _ : 7.00
0 [ 80 D ] o0 . 240 260 320
TIME ISEL)

Fig.5.14 Flow Rate in the Steam Line and ADS Line
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DELT-T 200 [MS) ORTE 80-Di-31 NO-2
i - M
1
RUN 706 MRPZ SU. BRERAK BREAK DIRMETER 26.2/26.2 MM NO 2 ASSEMBLY
FCCS--- WSl Hg2- ToLs- Ls2-+ LII-M.P. LIz-
TH- 34 m F-3 [CONDENSED WATER R 1 CH- 35 D F -4 (TOOLING WATER A ]
o 229 & MF-1 IDI5CHRRGE FLOW R }
240 474
220 22
i
i m 2C0 20
i o i
180 18
B o
&5 18D = 16 w
~
3 . 3
X140 14 =
120 iz
& 100 0 B
—
= M @
o B0 B .
2 e 8
= B 5 =
i 40 4
N (\W .
0 0 10. 20 3 [ 50 80 70 80 a

0 0
TIME  {SEC!

Fig.5.15 Discharge Flew Rate, Condensed Water Flow Rate and Cooling
-Water Flow Rate at Break A :

DELT-T 200 [MS) DATE BO-01-31  NG-3

RUN 708 MRPZ SU. BRERK BREAK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY

ECCS--- HE1- H52- L51- L52- LII-MP. - Ll2-
CH- 36 o F-5 {CONDENSED WATER 8 ) CH- 37 o F-6 [COOLING WRTER B )
CH- 430 a MF-2 TO1SCHARGE FLOW B ] ’

240 121

220 110
o 200 100
m A

180 90
5 2
5160 {eo
T ey
(LI [dod
X 140 70 =

120 &0
=1 q 6 S
) F -]
[V (V3%
o 80 . 0
Jis) te]
@ j<d
Z g0 0 =

40 f 20

20 10

o 0 7 20 £ a0 50 &0 0 & °

TIME [SEC}

" Fig.5.16 Discharge Flow Rate, Condensed Water Flow Rate and Cooling
‘ Water Flow Rate at Break B '
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BELT-T 200 1MS5) DATE 80-01-2%

ND-15
RUN 706 MRPZ SU. BRERK BREAK DIAMETER 26.2/26.2 MM NO 72 RSSEMBLY
ECLS--- H5 - HSZ- ToLsl- L52-- LLL-M.P. L12-
tH- 47 T F 16 ISTERDY FFED WATER ) CH- 48 © F -17  (JP-1 DISCHARGE )
tHo 4 A F 1B P2 DISCHARGE )
0.005 o024
0.004 0.022
1.404 0.020 A
Ju ol
0.004 0.018
w &
tH 0002 0.016 %3
~ T
[aa] . m
= q.003 ’ 0.014 =
0.002 —Jo.orz
w wr
0.002 . 0.010
& s
o
1.002 0.008
3 g
- |
W g.001 0.006 W
0.co1 \ 0.004
0-000 . 0.002
0.000 —Ig.000

[] 0
TIME  [SEC)

Intact Loop Jet Pumps

QELT-T 200 {M5) DATE 80-01-25

Fig.5.17 Flow Rates of Steady State Feed Water and Discharge Flows at

ND-16
RUN 706 MRPZ SU. BREAK BREAK DIAMETER 26.2/26.2 MM NO Z RSSEMBLY
ECCS--- H51- HS2- LS1- Lse- LI1-M.P, LI2-

LH- SO [0 F-19  tJP-3 CLSCHARGE + 1 CH- 52 ® F -2l iJP-4 DISCHARGE + 1
0.0z4 0.024
0.022 0.022
0.020 , - 0.020
0.018 0.018

o

i 0.016 Tt 0.016

S

m

=004, 0.014
a9.012 - 0.012

& o.0m0 ) : 0.010

[=

o

- 0.008 f— 0.008

=]

-

- 0.006 0006
0.004 - - 0.004
.00z 0.002
0-000 = 5 0.000

TIME  (SEC)

Fig.5.18 Discharge Flow Rates at Blowdown Loop Jet Pumps
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JET-T 400 IMST

DATE 80-01-25 NO-18

REVOLUTION

RUN TCE MEPZ SU. BRER® BREAK DIRMETER 26.2/75.2 "M NO 2 RSSEMBLY
£LCs. - Hg1- v52- Lei- Ls2- L1i-4.P. Llz-

57 MON - P HRP-1 T otH- &E 3 N-Z | HRP-2 )
£000 . ; : 6000
5500 ! ; I 5500
5000 : 5000
4500 ‘ 4500
000 ‘ 4000
3500 00
3000 3000
2500 | Reversg | kedas 2500
2000 — A&_; 2000
1500 Nmp&}/ﬁ\ﬂ\ 1500
1000 : i 1000
500 : Q;k«-‘@‘h‘“’e’*“*"suu
o B % S ‘éo &y °

TIME [SEC)

Fig.5.19 Revolution Speeds of the Recirculation Pumps

DELT-T 133 INS] DATE 80-01-25  NO-19
RUN 706 MRPZ SU. ERERK BRERK DIAMETER 26-2/26.2 MM NO 2 ASSEMBLY
ECCS--- HS - H52- L81- L52- LLI-M.P. L12-

CH- 59 oo§ -l (BREAK SIGNAL A ) CH- &1 o 5 -2 [BREAK SIGNAL 8 )

CH- B! 4 5-3 105% SIGNRL )

5.0 y 5.0
!

5.5 5.5

5.0 [ 5.0

V‘.\Hx

-1“-—5_\_

4.5 MM 4.5

s | o

.| —-—g.___,_*_‘*_ﬁ N

[o————a

3.5 %135

3.0 3.0

—

s

5Hes 2.5

)

L 2.0 2.0

=

[}

15 1.5
1.0, 1.8
0.5 0.5
a0 55 i 0.0

TIME

[SEC)

Fig.5.20 Two Break Signals and QSV.Closure Signal
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DELT-T 133 (MS1 ORTE 80-01-25  NO-20
RUN 706 MRPZ SU. BRERK BREAK DIAMETER 26G.2/26.2 MM NO 2 RASSEMBLY
ECLS--- HS1- 152~ Lst- is2- Li1-M.P. Liz-
CH- B2 5 -10 TMAIN 3TEAM [SCLATION VAL)
8.0 6.0
5.5 5.5
5.0 5.0
4.5 \\-—__\_‘\ 4.5
a0 \\""‘% e 40
’_\x'&
3.5 i35
3.0
_t 3.0
F
&z 2.5
?
) 2.0 —— 2.0
>
o
1.5 1.5
10 1.0
0.5 0.5
. i
6.0 0 4 8 12 16 20 24 28 32 0.0
TIME [8EC)
Fig.5.21 Closure Signal of Steady State Steam Line
QELT-T 1457 (§) ORTE €0-01-26  No-21
RUN 706 MRPZ SU. BRERK BRERK DIAMETER 25.2/26.2 MM NO 2 ASSEMBLY
ECCS-—- o1~ Hsz- L51- 152 LI1-H.P, Liz- '
Ch-65 I T -l (LOWER FLENUM ) CH-66 O T -2  (HIXING PLENUM )
CH-67 & T -3 [STERH DOME ) CH-BE  + T -4 [UPFER DOWNCOMER )
-8  © T -5  [LOWER DOWNCOMER )
§10 610
560 580
B o S
550 Vg" By w ‘ —ss0
. pt A
520 Ef,/_‘,,_.-r-f 520
’\’}%: /""—/Jv
490 f' & 450
» +—f
X 450 Mﬂ 460
— 430 § 430
= N
3w ;\E\( 400
[P
o 370 370
=
w
340 340
) e
280 280
=0 o B0 160 240 30 00 0 560 gag 2
TIME (SEC)

Fig.5;22__Fluid Temperatures in the Pressure Vessel

v
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i
i DELT-T 1487 LMS1 DRTE B0-04-25  NO-22
i
RLUN 7CE _MRPZ SU. BRERK BRERK DIAMETER 26.2/25.Z MM NO 2 RSSEMBLY
£Cls--- HS ! H52- Lst- Ls2- Lit-#.p. Liz-
CH- 73 C1-E (JP-1 ORIVING WATEE 1 CH- 7,1 o 077 1.JP-2 DRIVING WRTER 1
CH- 74 & T -10 (JP-1 CLACHRRCE H CH- 75 + T -1 1 P-2 DISCHARGE i
! 510 . 810
} :
580 580
550 550
520 520
430 150
g\smi—ﬁe—— = -
X 480 Tty o g To © 450
ot
— 43 A e e = 40
o
=
o
| 5400 . Lo
e
o 370 )
=
w! E
= 340 340
310 310
280 280
o E
@0 0 a0 160 240 320 a00 280 560 gag o0
TIME [SEC)

Fig.5.23 Fluid Temperatures in the Intact Loop Jet Pumps

OELT-T 1467 1MS) DATE B0-01-25  WD-23
RUN 706 MRP2 SU. BREAK BRERK DI1AMETER 26.2/26.2 MH NO Z ASSEMBLY
ECCS--- H51- HS2- L51- L52- LII-M.P. Liz-
K- 72 ulE 1 JP-3 DRIVING WATER 1 CH- 73 @ 1.3 (P-4 DRIVING WRTER )
i CH- 76 & T .12 1JP-3 DISCHARDE 1 H- 77 4 T -13  (JP-4 OISCHARGE ]
|
i
|
I 510 610
560 580
% 550 — - 550
520 520
|
I 490 430
| N
| < 460 o g — i )iy 450
[ 1 "
— 438 ‘ - = 430
o
= a0 400
v
: o 30 - - 370
: =
i oI
i = 340 340
EMI) 310
280 . 280
N
0 0 B0 160 240 320 an0 480 560 gag o0
: TIME [SEC)

Fig.5.24 Fluid Temperatures in the Blowdown Loop Jet Pumps

1
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OELT-T 1487 IMS?

DATE BO-T!-2%

ND-24

RUN Jif MEPZ SU. BREAK BREAK JIAMETLR PB.7/96.7 MM NO 7 RSSEMBLY
e Hal 452 L5t Ls2- LTi-vp, Liz-
LH- 78 T % 14 IMRP-1 SUCTION | M- P O T -1 IMRP-1 ISCHARGE ;
BIC 35
Pl { !
SBn ' 580
i
550 550
520 ! 520
430 430

X 260 W,—-&—u-s-\_e}_ 450

— 43 430

[ \1

5 00 s SN NI S S 400

[Ty

o 3 370

=

(V8]

o340 340
310 310
280 280
0 0 B0 164" 740 320 i a50 S50 E

TIME (SEC)

DELT-¥ 1467 TMS1

DRTE 80-0%-25

Fig.5.25 Fluid Temperatures at the Intact Loop Recirculation Pump

ND-25

MRFZ SU.

.RUN 706 BRERK BREAK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECCS--- H31- HS2- L3l- w87 LE1I-M.P. Liz-

CH- &0 DT -6 [HRP-2 SLCTION ) CH- 81 @ Y .17 (MRP-2 DISCHARGE 1

CH- 82 & T -18  [REOVE ERERK A i CH- 83 + T -19  (ABOVE BREFK )
810 510
580 580
ssp — 550
520 520
450 \f/ =+ 490

o a
< 480 g E——f— &8s . 460
LT . o 1 e e 2 e e - i

~ 430 30

(=g

a

— am 400

[T

o 37 310

=

[9H)

240 340
310 310
780 280
0 [} B0 160 240 ] 320 400 80 550 gag, 20

TIME  [SEC)

above the Break Units A and B

Fig.5.26 Fluid Temperatures at the Blowdown Loop Recirculation Pump and
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BELT-T 200 (M5) DRTE 80-01-30  NO-2
RUN 706 MRP2 SU. BRERK BREAK OIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECCS--- Hs1- Hs2- L81- Lsz- LI-HGP Lz
W 8 [ T-20  (CONDENSED WATER A b CH- 43T O X -1  [BRERM A 1
610 L7
560
s50 10
520 0.8
430 1.8
X 480 l | 0.7
— 430 | 0.6
=)
= 400 ) 0.5
& z
o 370 [l oy 0.4 =
: | [T 2
340 w "l l“’ W 03 3
; i i " i 0.2
310 5 A n '
~ 1 Y il
o fi ”
® O 1o Fi] 0 a0 sd 60 70 B0
TIME [SEC)

Fig.5,

27 Fluid Téinpératlire in the Condensed Water and Fluid Quality
above the Break Unit A

DELT-T 200 (MS) DATE 80-01-31  MO-3

RUN 706 MRPZ SU. BREPK BREAK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY

ECCS--- H51- W52~ L81- Ls2- LI1-H.P. Lrz-
CH- B4 O T-21  (COMDENSED WATER B I [H- 438 © X -2  (BREAN B )

B10 1 p & 1.z

560 1.1

550 . - 1.0

520 ‘ jo.a

430 - - 0.5
X 460 .2
o T |IBLL| il .
= N
2 an0 11, II .5
= il =
" 370 . - - N rt
x N g
Fan | ¥ I*‘ ‘I ks 2

o . ; i I ! b.2

- l : | “ ) .1

. m Ak 0.0
20 T " a 30 5 g %0

40
TIME [SEC)

'Fig.‘5.28 Fluid Teniper_faiture in t_he Condensed Water aﬁd Fluid Quélity

above the Break Unit B '
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DEL?-T 1457 (MS)

DRTE B0-01-25

Rz GG MrrPZ 5. BRERK BREFK JIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
A HS1 H52- 51- L &2 L11-K.P, Lz
G- BR -2 0%, STERM ABIYE VAL YL
Bl oo ‘ 610
[
580 ! 560
5500 _F\\- e o fe 550
P B
520 \ e 520
P \ g0
[
X7 450 \f 4500
— 4w 430
~
= a10 400
bt i
a3y —— -+ } kL
=
[V
— 340 340
3t - — 30
, i
200 i 260
| |
&0 5 80 160 740 320 i a8% ) Bip 20

TIME  [SEC)

OEILT-T 1467 imS]

F{§:5.29 Fluid Temperature at the Upstream of Steady State Steam Line

ORTE BO-DI1-25 NO-29

RN

ECCS--

-1}

K
=
&
24

430

400

Egli}

TEMP.LSLAB)

340

28C

250

s MRPZ2 SU. HRERK BRERK DIAMETER 26.2/26.2 MM

- M3 - H52- L&i- Ls2- LH-np. Liz-
@ §-15 IDUMMY BLOCK B SIZE ¥ S CH- B9 © T5-18 1DUMMY BLDCK 8 SIOE 6
& T5.21  (DJMMY BLOCK O SIDE 9 ¢ CH- G + 15-24  iDUMMY BLOCK 0 SINE 12

1
1

580

950

520

490

460

430

|
|
i
. | . i
a a0 H:0 240 3 400

B
TIME [5ECT

480 B Y

Hane

370

340

3G

280

250

ND 2 RSSEMBLY

Surface Temperatures

of Filler.Blocks

NO-28
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9ELT-T [4BT (MS) DATE B0-Ot-25  NO-30
: RUN 706 MRFZ SuU. BRIAK BREAK DIRMETER 26.2/25.2 MM ND 2 RSSEMBLY
;
ECLS- - Hal - HS2- _81- L§2- LIL-M.P. Liz-
Ch- §2 o, 15-25 (JPe1 JIFTUSER WALL' H - TH- 3.3 @ 1526 IJP-2 OIFFUSER WALL 1
- 9e & 15-27  [JP-3 OIFFUSER WALL : TH- 95 4+ T5-28  (JP-4 OIFFUSER WALL )
i 51D T . T BI0
I by } I
! S8l ¢ i : ! 580
550 — L 550
i
520 520
. e P .
Ll ‘kh s ™ . o
X agg MH%H 480 *
t | e
I _
430 ; P -430
g
T 400 | 400 N
z !
o 370 i 370
= H
w :
= 340 340
.
310 310
280 280
0 B R 160 40 320 00 80 560 gm0
TIME  (SEC!

Fig.5.31 Surface Temperatures at the Inner Walls of Jet Pumps

DELT-T 1467 1MS!? DATE 80-01-25 NO3-31
RUN 706 MRPZ SU. BRERK BRERK DIRMETER 26.2/26.2 MM NO 2 RSSEMBLY
ECCS--- 51~ Hs2- L51- Ls2- LTL-HP. Liz-
, CH- 86 [ 75-28  {Pv. WALL INSIOE 1-1 I CH- 97 @ T15-30  [PY. INNER SURFACE 1-2 1
CH- 98 & TS-31  IPY. [NNER SURFRCE 1-3 1 CH- 102 + T7S-35  tLOWER PL. INNER SURFACE )
[H- 103 © TS-35  (LDWER PLENUM WALL INSIDE)
810 810
560 560
Ly ; - - -
|
520 ) 520 N
L—#_""—"*-—o-—_,_
450 ..\ a0
450 \ 460
.
430 Y 430
[us)
5 s00 | 00
w
= IR o S T I
o 370 370
£
[TN)
34 340
310 : 310
260 780
=0 T 0 T80 740 320 a0 380 %60 gag o0

TIME  [SEC)

Fig.5.32 'Innet Surface Temperatures of the Pressure Vessel
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DELT-T 1867 (M5) DATE 60-01-25  NO-32

RUN 7O MRPZ 5SU. BREAK BREAW DIAMETER 26.2/26.2 MM NO 2 HASSEMBLY
Fees- Hg1- 52~ Lst- Lsz- IR Liz-

CH- 95 1 TSR (PY. WAL INICE 2 1 O 100 @ 1533 (Pv. WALL INSIDE 3 1

CA- IBI & T3-34 (P, WALL INSIDE 4 I
610 : —~610
580 ! 560
550 S m— — — 550
FE [ S I a0

< 460 ] 450
430 430

o

T a0 400

o

o 370 am

=

[TH)

=340 340
210 310
260 280
z0 g 8G - 160 740 320 2c0 280 5E0 geg o0

TIME §5EC
Fig.5.33 Metal Temperatures of the Pressure Vessel
DELT-T 1457 M) OATE B0-01-25  MO-33

[ .
RUN 706 MRPZ2 SU. BRERK BRERK DIAMETER 28.2/26.2 MM NO 2 ASSEMBLY
ECCS--- HE1- H§2- . LS1- L52- LIT-H.P. Liz-

M- 104 [ TF2-1 (AL} FUEL ROD POS. 3 1 CH- 105 @ TFZ-2  [AI! FUEL RDD POS. 4 )

tH- 106 & TF2-3  (ALL-FUEL RGD POS. 5 )
1450 1450
1350 1356
1250 1250
1150 1150
1050 1050

X g50 950
850 /5\8\-&\" 850

- 3 g | =B

i ) o g |

L 750 R —a—ia o | 1150

ot = ATy |

— / R S S eso
B50 — 65

i% Vel

= 550 S50
450 450
350 350
250 i i1 160 740 320 ] 80 €80 B o0

TIME  (SEC)

Fig.5.34 Surface Temperatures of the Fuel Rod All (The same as those
of Al3, AlS, Al7, A35, A37, AS1, A53, AS57, A71, A75)

_6'1_
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BELT-T 1467 (MS1 DATE &0-O1-25 ND-37
RUN 706 MRPZ SU. BRERK BREAK DIAMETER 26.2/26.2 MM NG 2 RSSEMBLY
£0C5-—- H51- HEZ- o LSI- Lse- IR Lnz-
Ch- 136 @ TF2-13  IR3L FUEL ADL POS. 3 1 Ch- 117 O TFe-14  (A3L FUEL ROD POS. ¢ )
fH- 118 & TF2-15  [RIL FUEL ROO POS. §
1450 [ 1450
1350 1350
1250 F 1250
.
1150 1150
1088 1050
X ggg k-ﬂ-\_f 950
w0 o Bty 850
o
%0 750
= /MHH
- . | e S
o B0 |— e P gy 550
= / [—o—o—a—o
= 850 . 850
250 : 450
350 350
0 ] B0 160 240 320 [ 480 560 gag 20
TIME  (SECH
Fig.5.35 Surface Temperatures of the Fuel Rod A3l
DELT-T 1467 (M§) DATE 80-01-26  NO-3B
RUN 706 MRPZ SU. BREAK BRERK DIRMETER 75.2/26.2 MM NO 2 ASSEMBLY
ECC5--- HS§- Hs2- L51- L52- LI1-H.P. Liz-
CH- 119 @ 7IF2-16 (R33 FUEL ROD POS. | ) CH- 120 @ TF2-17 1A33 FUEL ROD POS. 2 1
CH- 121 & TFz-18 (833 FUEL ROD POS. 3 ) CH- 122+ TFZ-19 (A33 FUEL ROD POS. 4 1
CH- 123 & TF2-20 1A33 FUEL ROD POS. 5 ) CH- 124 & TFz-21 [R33.FUEL ROD POS. B )
CH- 125 M TF-22 {A33 FUEL ROD POS. 7 )
1450 1450
1350 1350
1250 1250
1150 1150
1056 1050
X gsp 950
8s0 850
-
& 750 ~ . 750
e I —-ol—o
o 650 550
= I8 —a
H ss0 r/ 550
*_—‘l-—.. .
50 450
350 350
0 5 0 160 00 280 560 gag e

40 5.
e rseEC)

" Fig.5.36 Surface Temperatures of the Fuel Rod
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DELT-T {467 (Mg} DRTE HO-1-75  NO-45
RUN 706 MRPZ SU. BRERK BREAK DIAMETER 26.2/26.2 MM ND 2 ASSEMBLY
ECrs--- 451~ H52- L51- Ls2- LI1-M.P. Liz-

TH- 144 - [ [Fz-41 (A73 FUEL ROD POS. 2 ) (M- 145 O TRz (A3 FUEL ROD FOS. £

CH- 146 A TFZ-43 1473 FUEL ROD POS. & 1
1456 T 1450
1330 ° * ! 1350
1250 1250
1150 : 1150
1050 1050

X g5p 5‘—-&—,5 950

T g
880 5// S e 85D

- Y

z i) A

=2

= /—‘-—ﬂ__f_-i—_.;___‘____‘ﬁ_‘__‘_- 750

" 850

E vl €50

(V)

550 550
450 450
350 350
250

0 0 160 740 320 00 260 580 540 5o
TIME (SEC)
Fig.5.37 Surface Temperatures of the Fuel Rod A73
DELT-T 1467 (MS] ATE B0-01-26  NO-47
RUN 706 MRPZ SU. BREAK BREAK DIAMETER 26.2/26.2 MM NO 2 RSSEMBLY
ECCS--- Hs1- Hs2- Lsi- Ls2- LI-HP. Liz-

CH- 150 [ TF2-47  (RIT FUEL ROB POS. 1} CH- 151 O 1F2-48  (A77 FUEL ROD POS. 2 )

CH- 152 & TFg-49 (RTT FUFL ROO POS- 3 ) CH- 153+ TF2-50 (A7 FUEL ROD POS. 4 7

CH- 154 © TF2-51 (R77 FUEL ROD POS. 5 ) CH- 156 4 TF2-62 (A7 FUFL AOD POS- 6 )

H- 1S5 N TFZ-53 [AT7 FUEL ROD FOS- 7 )

1450 1450
1350 1350
1250 1250
1150 1150
1050 1080

x g5 A, | 950

o i o o
850 = 1 hﬂ#‘: o50

z R e s e 750

> 750 —t— o =

z ——al o |

*BS0 — 550
= P + —

 eso 550

/*—*"*—5—}—
450 450
350 350
0 B G 160 240 320 00 [TE] 560 gg 20
TIME [SEC)

Fig.5.38 Surface Temperatures of the Fuel Rod A77
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DELT-T 1467 (MS) DRTE BO-01-25  NO-48
| RUN 706 MRPZ SU. BRERK BREAK DIRMETER 26.2/26.2 MM NO 2 RSSEMBLY
i .

ECCS--- g1 H52- L51- Lsz-" LIL-HP. 0 LIZ-
[H- 157 © M TF2-B4  [BLS FUEL RIC POS- L ) G- 158 @ TF2-S5 (815 FUEL ROD POS. 2
CH- 159 A& TF2-58 (815 FUEL ROD POS. 3 1 CH- 160 + TF2-57 18IS FUEL ROD PCS. 4 1
tH- 181 4 TF2-SE 1815 FUEL ROD POS. 5 1 (M- 182 4 TF2.58  1BIS FUEL ROD POS. 6
CH- 163 ® TFZ-E0 IBI5 SUEL 00 POS. 7
1450 . 1450
i
1350 i 1350
i .
1250 1250
1150 : 1150
i
1080 1050
* g5n 850
{
| e
=0 _ ¢ %m— e e S S SO Y e
—
& 70 [T ‘ 0
[ —a—g—8 B
= e T o, S R
o 650 = 550
= /”/ e NS W . N
= 550 - 550
i ISl s S T
450 a0
350 350
i
0 0 B0 160 740 320 400 80 550 5ag 0
TIME [SEC)
:
i : . )
: Fig.5.39 Surface Temperatures of the Fuel Rod B15
|
5
DELT-T 1467 %51 DATE B0-01-25  NO-48

RUN 706 MRPZ SU. BRERK BREAK DIRMETER 26.2/26.2 MM NO 2 RSSEMBLY
ECES--- HS1- H2- Ls1- Lgz- LII-M.P. Liz-
; H- 164 @ IF2-61 (B9S FUEL ROD POS. T ) [H- 165 @ TF2-62 (B85 FUEL ROD POS- 2 )
; CH- 186 & TF?-63 1BHS FUEL RDD POS. 3 1 CH- 167+ TFZ-B4 (BB FUEL RO POS. 4 3
| H- 168 © TF2-65 1BBS FUEL ROO POS- 5 | CH- 163 4 TFZ-66 (885 FUEL RDD POS. 5 )
: CH- 170 x TF2-67 [BB5 FUEL ROD POS. 7 ]
1450 1480
‘ 1350 1350
i
| 1250 1250
\
1150 150
i
: 1080 1050
' X 950 950
850 Pt R = 850
H P —
; - L« et e
| by :
& 750 T 750
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= e/
: o 80 a7 o ety 650
1
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~ 580 e | : 550
[ e
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350 350
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250 0 3] 180 240 320 400 480 560 T
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Fig.5.40 Surface Temperatures of the Fuel Rod B85
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QELT-T 1467 (HS) URTE BO-DI-ZE  MO-50
1 - . . CMSTED oo . .—\‘
z M=EZ S5U. BRERK BREAK TIRMETER 26.2/726.0 MM NO 2 ASSEMALY
! i - 52 51 L5z L1M7 L1z '
t4oNT. COTFZ-B3 D1 FULL ROD 208, 3 SHe i C TF2-BS fC1] FUEL ROD PDS. &
Cho:73 A TE2-T0. 101G FUEL RO LS. 5 :
1450 - T T 1450
\ I
i " N |
1350 1330
i 1250 1750
i ¢ i
! i
i 1150 r1sa
1050 - 1050
< gsg 950
pSC 1850
- o
SSRGS 50
[
N s
o 680 b ! 650
= V
Lt
— 550 by ‘ H 550
450 I 450
350 350
| |
. ]
20 o D) 160 240 37 400 [CH] 560 gig o0
TIME [SEC)

Fig.5.41 Surface Temperatures of the Fuel Rod Cll

(The same as those of C13, C15, €31, €35, C51, C53)

OELT-T 1467 1MG1 ORTE B0-01-25% NO-54
RUN 706 MEPZ S5U. 3RERK BREAK DIAMETER 2B6.2/26.2 MM NO 2 ASSEMBLY
ECCS--- HE1- H2- L51- Ls2- BIEER Liz-
Ch- 181 O TFZ-B3  (C33 FUEL ROC POS. | ) IH- 184 O TF2-B1 [C33 FUEL ROD POS. 2 )
[H- 185 & TF2-B2 [C32 FUEL 80D POS. 3 ! Cr- 1B+ TE-83 (33 FUEL ROD POS. & 1
; TH- 87 ¢ IFZ-84 (033 FUEL ADD PJS. 5 1 (H- 188 @ TF2-85 (C33IFUEL ROO PDS. 6 )
' CHe 183 R TFP-85 (033 FUEL ROD POS. 7 1
1450 . . 1450
H
i
1350 1550
1250 g 1250
1150 1150
B
1050 — 1080
B 950
ae——a |
/ o k|
8 850 = S ——— 850
o = P e N o—vsmor: e
L‘DJ 750 ____0”_;;‘ = T = T 750
o BEO : 650
5 ! F—“’—‘—"—‘F——F-_.F__%
550 e | i 550
.-!/'—*/ N o e -
a0 450
350 ) : : 350
=0 7 B 160 240 320 200 [ 560 gap 20
TIME (SEC]
Fig.5.42 Surface Temperatures of the Fuel Rod C33
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DELT-T 1457 (M5) DATE B0-D1-25  NO-58
RUN 706 MRFZ SU. BRERK BRERK DIAMETER 25:.2/26.2 MM NO 2 ASSEMBLY
ELCS--- HS1- Hg2- us1- Ls2- LI1-H.P. Lz
Ch- 199 O TFZ-96  (C77 FUFL ROD #OS. 1| ) CH- 200 O [F2-@7 (CT7 FLEL ROG POS. 2 )
CH- 2001 A& TFZ-8B 177 FUEL ROD POS. 3 CH- 202+ TF2-93 (C77 FUEL ROD POS. 4 )
H- 203 © TF2-300 (77 FUEL ROD FDS. 5 CH- 204 4 TF2-101 (C77 FUEL ROD POS. 6 )
CH- 205w TF2-102 (C77 FUEL ROD POS. 7 ) ‘
1450 1450
1350 1350
1250 1250
1150 1150
1050 1050
950 . 950
[ A——a
850 //'“L 850
i 2/, L
k] B-— - f———ff 750
o F—e—— !
R / I B 650
(2N
i /v e P O ]
= 550 . - lsso
,u/"/d*__h*‘—l——u——_L
250 450
30 350
=0 ¢ B0 T80 Z40 320 i 480 =60 gag o0
’ TIME 1SEC)
Fig.5.43 Surface Temperatures of the Fuel Rod C77 -
DELT-T 1467 (43 DATE BO-DI-26  NO-59
RUN 705 MRP2 SU. BRERK BRERK DIAMETER 26.2/26.2 MM ND 2 ASSCMBLY
£005-—- W51~ He2- Lst- Ls2- LIT-H.P. Liz-
CH- 205 O TF2-103 (D27 FUEL ROD POS. 1 1 CH- 207 @ TF2-104 (027 FUEL RCO POS. 2 )
CH- 208 & TF2-105 1027 FUEL ROD POS. 3 CH- 208+ TF2-106 (DZT FUEL ROD FOS. 4 1
Ch- 710 © TF2-107 (D27 FUEL ROD PDS. § 1 CH- 211 # TFZ-108 (DZ7 FUF ROD FOS. 6 !
CH- 212 X TF2-103 (D27 FUEL ROB FUS. 7 .
1450 1450
1350 haso
1256 1250
1150 1150
1050 1050
= ggg as0
850 y-f"/ e o50
© 550 __0_"_*_—'?"‘3*_'—;5:&;5 250
L
= el [T
o 650 650
5 P 4
= 550 S 550
] Rl
as0 ‘ 0
0 350
50 ] B0 160 740 320 ot X 450 560 iy o0
TIME {SEC!

Fig.5.44 Surface Temperatures.of the Fuel Rod D27
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DELE-T 1467 tHS) URYE BO-DI-25  NG-60
5
RiUN 706 MRPZ2 SU. BRIAK BREAK DIRMETER 26.2/25.2 MM ND 2 RSSEMBLY
Fres.-- 51- Wez- . LSI- L52- LILALE. Liz-
Che 733 W@ TFZ-110 1DB8 FUEL ROD 20S. 1 CHo214 @ TF2-111 (08B FUEL ROU POS. 2 )
Ch- 2iE & TFZ-117 (DBS FUEL ROJ °05. 3 CH- 216+ TE2-113 IDBS FUEC ROD POS. 4 1
CH- 217 @ TF2-114 TDBE FLEL ROD PDS. T Ch- 218 4 TFZ-1:5 IDBB FUEL ROD FOS. 6 )
k- 248 A TFZ-11E |IDOE FUEL ROD PBS. 7 1 T
140 ‘ 1456
1
1350 . 1350
1250 1250
1150 § { : 1150
1050 | 1050
x ggp 550
850 /‘/h-*_: i : 850
- ET//Jy/,‘—+iﬁH+‘
L ==
o 60— =1 - 550
-
E : r//‘,// Ff—ﬁ‘mﬁf_k*_ﬁqpﬁ_+
550 550
*_X‘*———l—-—__}__*___
450 450
350 i 350
0 5 % (STt 320 Py 780 560 gan
TIME {SEC)

Fig.5.45 Surface Temperatures of the Fuel Rod D88

DELT- 1467 (MG) DATE BO-01-25  NO-5I

RUN 706 MRPZ SU. BRERK BREAK DIAMETER 26.2/26.72 MM NO 2 ASSEMBLY
£ces--- HS1- Hs2- Lsi- Ls2- LIL-H.P. Lz :

CH- 220 @ TFZ-117 [RSS TIE RAD POS. 1 ) H- 221 TF2-118 1ASS TIE ROD FOS. 2 1

Ch- 222 & TF2-119 IAS5 TIE ROD FOS. 3 ) CH- 223+ TF2-120 (RSS TIE ROD POS. & )

CHo 228 © TFz-121 $ASS TIE ROD POS. 5 ) CH- 225 & TF2-172 (ASS TIE RO POS. 5 )

CH- 226w IF2-123 (ASS TIE ROD PDS. 7 ;
850 Sl & P, Im BST
€00 — EJ 200
750 ] 750
00 / // 700
850 - / pe— 650

x gog / 500

— 550 / 550

= P_,—v—f’**"_*_l

= s00 - 1 500

[T

o 450 . 450

=

d

= 400 400
150 %0
300 ' 300
0 0 80 750 740 320 W a0 60 Gag oY

TIME (SEC)

Fig.5.46 Fluid Temperatures around the Tie Rod A55
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i
| DELT-T 1467 (M5) .DATE B0-00-25  NO-BZ
! i .
H ] _RUN 706 MRPZ SU. BREAK BRERK DIAMETER, 26.2/26.2 MM ND 2 ASSEMBLY
£CCS--- Ha1- He2- Ls1- Ls2- LIt-R.P. Liz-
CH- 227 [ TF2-124 1BSS TIE ROD POS. | 3 CH- 228 © TF2-125 (856 TIE ROD POS. 2 ;
CH- 228 A TFZ-126 (BSS TIE ROD POS. 3 : CH- 230+ TF2-127 (855 TIE RCO POS ¢ ]
CH- 731 & TFz-128 [BSS TIT ROD POS. S 1 Ch- 232 4 TFz-129 1BS5 TIE ROD FOS. 6 ]
Che 733 % TF2-130 1BSS [IE ROD POS. 7 ) :
850 A Da——a “ 850
800 300
: g~——~
50 # — 750
700 E/E’/J/ 700
| /
! 650 650
/ /-Q_AH-&-
= 500 / | 500
. -
— 550 /9‘ 550
D g
3 soe -—+-—"k-"”’j 500
™
= R '
o 450 e » 450
=
L
= 400 a00
;0 350
300 l 300
20 a 80 160 740 3 Py 360 560 gag 250

[
TIME  [SEC)

Fig.5.47 Fluid Temperatures around the Tie Rod B55

ELT-T 1467 [MS} DATE B0-01-25  NO-63
H RUN 706 MRP2 SU. BRERK BRERK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
f ECCS--- Hs1- Hs2- L$i- Ls2- LIIP. L12-
: CH- 236 [0 TF2-19 (CS5 TIE ROD POS. 1 ] h- 235 @ TF2-132 (CS5 TIE AOD POS. 2 1
CH- 236 & TF2-133 (CS6 TIE ROO POS. 3 1 CH- 237 - + TFZ-134 (£S5 TIE RDD POS- 4 !
: ) CH- 238 ® TF2-135 (LS5 TIE DO POS-. S ) OH- 239 4+ TF2-136 (CS5 TIE ROD POS. 6 )
| . CH- 240 X TF2-137 [CS6 TIE ROD POS. 7 )
i 850 y DT 850
800 /ﬁ‘/a.’ N
750 e 750
700 / mo
o -
650 Vs 550
|
x 800 / /,/*M 800
/ / ]
~ 550 550
[} / L~ >—-—4'1
— b1
= soo "1 500
(Vi
: 450 o e - as0-
; =
i Lt
: =400 ) 400
350 50
o - 1300
20 g ] 160 240 70 700 8D %60 gg o0
TIME [SEC)

Fig.5.48 Fluid Temperatures around the Tie Rod C55 _
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BELT-T 1457 145! RTE BO-01-PS  NO-B4

RUN 708 MRPZ SU. BRERK BREAK CIRMETER 26.2/76.2 MM . NG 2 RSSEMBLY
Fros asy- HsZ- T L5z Ll-e. Liz-

H- 241 [ TF2-13 (0SS TIF ROD POS. ) ) (H- 242 @ 1F2-139 1DS5 TIE ROD POS. 2 1

CH- 743 & [FZ2-14D 1085 TIE RED POS. 3 3 [H- ¢44 + TF2-141- ¢055 TIE ROD P0S. 4 1

CH- 225 @ 1¥2-147 1056 TiE ROD POS. § ; CH- 2ab 4 TF2-143 (055 TIE ROD PDS. & )

CH- 247 A TF2-144 0S5 TIE RID POS. 7 1
= } I ,a‘/ﬂf T 0
8O0 | ! / 800
750 e = ’ﬂ“"ﬁﬁ 750
- % 52//%% 700
850 Bt 650

: L

= g0 / / /e/""’ﬁ 500

— 550 / / 550

S sa0 ,.,/yf»—'f"""w

hor X 500

j1

= |

o 450 P - 450

=

Fan0 400
%0 350
00 ﬁs—a 300
%0 5 Ei) G 745 370 300 60 560 [

TIME ISEC)
Fig.5.49 Fluid Temperatures around the Tie Rod D55
DELT-T L1467 (HS) DATE 80-01-25  NO-55

RUN 706

ECCS---

H51-

CH- 248 o TC-t
CH- 752 & TC-B

{CHANNEL BOX A QUTLET 1 CH- 250 o -3
(CHARNEL B0x C OUTLET ] CH- 254 + TC-7

MRFZ SU. BRERK BREAK DIAMETER 26.2/26.2 MM
H52- LSt- L52- LIt-HP. Li2-

NO 2 ASSEMBLY

(CHANNEL BDX B OUTLET ]
[CHRANNEL 80X D OUTLET 1

850 TEC
800 500
50 : 750
U
7l S:KH o 700
6o /f:zb::::m____-ﬁ.; . P bt
€50 - - 850
< 500 {600
— 550 - 550
=)
= ‘
= soa . 500
.
o 150 450
v
400 4m0
80 350
300 S 06
=0 @ B T60 740 90 00 360 560 TR

TIME  (SEC)

|

Fig.5.50 Fluid Temperatures at the Outlet of Each Channel Box A,B,C,D
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|
i DELT-T Le&7 (M) UATE 80-03-25  NO-66
RUN 706 MRPZ SU. BRERK BRERK DIAMETER 26.2/256.2 MM NO 2 RSSEMBLY
ELCS - HSi- Hsz- L5t- Lse- RIEKE L12- i
Ch- 249 1 TC-2 CCHANNEL BOX & INLET ) CH- 251 @ TC-6  (CHANNEL BOX B INLET
[H- 283 & TC-6  (CHANNEL BOX € INCET 1 CH- 255+ TC-8 - (CHANKEL BOX G IMLET )
850 - 850
| 800 800
750 i 750
00 700
€50 550
X gog 6500
— 550 1 = 550
am]
= soo 500
'
— »
0: 450 450
= N
[E8)
— 400 200
30 50
300 300
o=t
P o= =y
50 0 80 ~Ted 240 370 —ito 460 B G
TIME [SEC}
|
j Fig.5.51 Fluid Temperatures -at the Inlet of Each Channel Box A,B,C,D
i
i
H
i
1
i
i
l
! GELT-T 1467 (HS) GATE BD-L-25  ND-67
: RUN 708 MRP?2 SU. BRERK BREAK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
i \ ECLS--- Hs1- Hs2- 181~ L§2- L11-H.P. Liz-
CH- 256 m 3B IC.B.INNER SURF. POGZ.R-1 1 CH- 257 o T18-2 [C.ByINNER SURF. POS.A-Z 1
{H- ?5B & 78-3 IC.B.TNNER SURF. POS-A-3 ) CH- 259 + TB-4 [C.B.[NNER SURF. POS-A-4 1
(H- 260 & 18-5  [C.B.INNER SURF. POZ.A-5 ) CH- 251 4 TB-6  IC.B.INNER SURF. POS.A-E 1
CH- 762 M T8-7  [C.B.INNER SURF, POS-A-7 1
50 . Tasu
800 a00
‘ 50 ™0
| .
| 700 . 700-
i : 4
650 ;::: 5 : 650
'B//a'/ '
o $00
a"r’* .
+ - - 5506 .
T 500
(el = L] *_ _ 850
400
350 — se ‘
300 . _. : ) ang |
0 = a0 3 240 %0 P ."‘H é e :
TIME © SE0S :

'Fi_g.iS.SZ‘ ‘Inner Surfé@:e Temperatures of the Channel Box A (A-1 v A-7)

2




R e S U i e i

JAERI - M-8737

QELT-T 1467 (M5

DARTE 8G-Q1-2%

ND-68

MRPZ 5U. BRERK -

RUN 706 BREAK DIAMETER 26.2/25.2 MM NO 2 RSSEMBLY
05 HSi- Ws2- (51~ Lse- LIL-H.P. Liz-
(H- 263 [ TB-B  (C.H.INNER SURF. POS.A-.1 TCH- 24, © TB-8 . IC.B.INNER SURF. POS-A-3 )
(M- 265 A TB-10  (C.B.INNER SURF. POS.A-101 CH- 386+ TB-11  IC.B.INMER SURF. POS.A-117
CH- 267 © TB-12  (C.B.INMER SURF. POS.A-12) CH- 268 # 7B-13  [C.B.INMER SURF. PS.A-13)
TH- 2R3 X TB-14 [C.B-INNER SURF. POS.R-14) .
850 i 850
800 500
750 750
700 /ﬁﬁ 700
650 ﬁ ,._/-’9'/ 650
) __-+—~"‘*—;::t;;
< g ﬁk‘a"—* 1600
/E/( F-&——*““*
550 e PR lsso
@ RS S
T 500 1] 500
2 .
g — - —
o 450 -
=
Lt
— 400 400
350 30
300 300
0 g 0 180 740 30 0 980 = gap 20
TIME [SEC)

|

Fig.5.53 Inner Surface Temperatures of the Channel Box A (A-8 n A-14)

DELT-T 1467 143

0ATE BO-01-25

NO-68

RUN 70B MRPZ SU. BRERK BREAK DIAMETER 26.2/26.2 MM NO 2 RSSEMBLY
ELCE-— 51 K52~ LSt~ Ls2- LIL-AP. Liz-

CH- 270 [ TP-t  ILOWER PL. O HIGH | fH- 271 @ TP-2  C[LOMER PL. D MIDDLE )

CH- 332 & TP-3  (iOMER PL. D LOW ) CH-273  + TP4  (LDWER PL 180 HIGH )

CH- 274 © TP-5  (LDWER PL 18O MODLE ) TH- 276 4 TP-6  [LOWER PL 180 LOW 1
10 510
580 580
50 550
s20 520
430 %W ” - 40

460 * = ol - 460
430 \ 430

©

<L am 400

(95

& et SV O . »

o 370 370

r

!

= 34 340
10 310
280 280
50 i 0 150 740 320 400 480 60 g o0

TIME  (SEC}

Fig.5.54 Inner Surface Temperatures at the Core

Plenum

=71 -

¢
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DELT-T 1467 iNSH

ORTE BO-OE-31

NO-4 -

RUN 706 MRP2 SU. BREAK BREAK OIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
ELLS - M- H82- LSI- L52- - LIL-n.P. Liz-
CH- 276 [ TP-7  (LDMER P CENTER LOM ) ' CH= 277 O TP-8  (LDWER M. CENTER BOTTON )
CH- 278 & TP-8  (LOWER M. GUIDE TLBE ) CH- 279+ TP-10  (LOWER PL. DUTER BOTTON )
610 610
580 580
550 -t- 550
520 1520
490 450
* 450 | e & _ . N R N 160
= 920 430
=)
o 0 400
g m m
e
e
340 340
310 10
280 200
250 a0
] B0 160 240 320 400 560 640
TIME  [SEC)

Fig.5.55 Fluid Temperatures in the Lower Plenum and in the Guide Tube

DELT-T 1467 1HS)

UATE B0-01-25

NO-71

RUN 708 MRPZ Sl. BREPK BRERK (OIAMETER 26.2/26.2 MM ND 2 RSSEMBLY
ELCS--- HS1- HSZ2- LS1- LSZ- LI1-H.P. L12-
CH- 280 o T62Z-1 1UFPER TIEPLRTE A UP. & ) LH- 281 o T62-2 |UPPER TIEPLRTE R UP. 2
CH- 282 & Ihe-3 CUPPER TIEFLATE A UP. 3 1 {H- 283 + TG2-4 {UPPER TIEFLATE R UP. 4 )
CH- 284 @ TIGZ-5 (UPPER TIEPLATE A UF. 5
B5D r 850
800 800
750 750
700 700
850 ——— 850
* 800 / ?@g«—-ﬁ“"‘w 500
550 550
[ow]
a
= sa0 500
[N
: 450 450
=
Ll
= 400 400
350 3680
300 300
6 g S 160 240 30 a0 g 280 w0 o
TIME {SEC}

Fig.5.56 Fluid Temperatures at the Upper Side of Upper Tie-Plate in

Channel A (1 ~ 5)
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DELI-T 14B7 IM33 0AaTE BO-i.-2% NQO-77
RUN 706 RPZ SU. BRERK BREAA JIAMITER 26.72/26.7 MM NO 2 AuSEMBLY
s, HE: 452 181- 1EZ CILMLP. Liz-
- 780 C IG?-B TPRPER T1EPLRTE & SF. B 1 ' IheoZEE o ooTo2i FUPPER TIEPLATE A UP. 7 0
0+ z87 & T0Z2-R PJFPER T1EPLRTE A 2P @ ) k- 288 + Tn2-9 IUPPER TIEPLR"E A UP. 9 !
i . , CHe z8d LTG0 TUPPRR TIEPLRIE A gF. 1T
i
aro -850
40 i )
|
| I } t—-—1{750
; 0 70
B53 e50
i < 500 f00
i
L4 — abJ ' 500
[ :
=2
= 500 S0
j .
R o 50 o i 150
pil ; 1
L '
— o ‘ ; a00
350 + £ weems 380
360 300
\
i g £ RE 5 T i T 200 F 0T TR 0
; TIME IS0
| Fig.5.57 Fluid Temperatures at the Upper Side of Upper Tie-Plate in
\
j Channel A (6 ~ 10) o
i
H
;
i DELT-T 1457 : ) ORTE 80-01-25  W0-13
RUN CE MRPZ SU. BREFK SREAK DIAMETER 26.2/26.72 MM NO 2 ASSEMBLY
i . ECIS- - Hat - Hg2- L51- Ls7- LHLe e
: r4- 790 ooI62-1: IUPPER TTEPLE™F A LCW. 111 CH- 25! O T3Z-12 (UPPER TIEFLATE A LOW. 12! E
CH- 292 & TG2-13  TUPPER TIEPLATE A LLIk. 13! CH- 253 + TGZ-14  (UPPER TIEPLATE A LOW. (4] |
: H- 734 © 152-15  CUPPER TIEPLATE A LOW. '
i b
\ L . - - . 50 i
H
[ o !
i 1
a00 800 i
I ;
7\t > R = 50 1
i
| H
00 /@l ) i 700 t
/ e
> 850 oy 50
= g | i 500
N — 50 550
-
= sa0 500
[T
4 50 150
=
Lf
— 200 400
350 - 350
g ! I o
| o Lo é ﬁ 2] =y
: 0 80 &0 240 320 00 280 560 54T
i . TIME  [SECY

"Fig.5.58 Fluid Temperatures at the Lower Side of Upper Tie-Plate in
" Channel A (31 ~ 15)




i e e

. DELT-T 1467 iMS) DATE BU-01-25  NO-74
RUN 706 MRPZ SUU. BRERK BRERAK DIAMETER 26.2/26.2 MM NO 2 H.SSEHBLY
ECES--- HS1- HsZ- LSi- i52- LTI-H.P. Liz-
i ¢H- 295 [ T62-16 (UPPER TIEPLATE A LW, 163 CH- 295 © TG2-17 IUFPER TIEPLATE A LOW. iT)
: CH- 237 A TC2-18  (UPPER TIEPLATE A LDM. 18) CH- 288+ fGZ-19 . (UPPER TIEPLATE A LOW. 191
H- 795 © TG2-20 [UPPER TLEPLATE A LDH. 20)
850 - — 850
800 800
750 - { 750
200 / . ) 700
650 7 . - 550
X gop . 500
— 550 | 550
jan ]
= so0 500
[
o 450 450
=
[FS)
— 400 400
350 350
302 300
250 i Gl 160 40 320 0o 180 560 T
TIME {SEC]

Fig.5.59 Fluid Temperatures at the Lower Side of Upper Tie-Plate in
Channel A (16 20)

QELT-T 1467 IMS] DATE 8O-01-25  NO-TS
RUN 706 MRPZ SU. BRERK BRERK OIAMETER 25.2/26.2 MM NO 2 ASSEMBLY
ECCS-—- HS1- Hs2- Ls1- se- LT1-M.P. Liz-
CH- 300 O LB-i  !C-B.WATER LEVEL POS. I-1) CH- 301 @ L8-2  [C.B.HATER LEVEL POS. 1-2)
(M- 302 & L8-3  1C.B.MATER LEVEL POS. 1-3 H- 303+ LB-4  (C.B.WATER LEVEL POS. 1-4]
1.2 1.2
1.1 1.1
5 1.0

0.9

o
Y

o
he}
o

WRTER LEVEL

o o
@ @
& I Sy
=]
in

0.4
0.3 0.3
0z | 9 q -
0-1 ’\\ AN R - b1
0.0 0 a0 I 53: 240 320 A00 4.'?_ 560 E4D 0.0

TIME  (SEC)

Fig.5.60 ON-OFF Signals of the Level Meters in Chanmel A (Pos.1-1 & 1-4)
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! ) - QELT-T 1467 (H5) ORTE BO-01-25  NO-78
i e e e - . X
RN 700 MkFZ =J. BREAK BREAK DIAMETER 25.2/26.2 MM N 2 ASSEMBLY
" [N "51- HS52 - © LSl L82- . LIL-M.P. Liz-
: [H- 34 M LB-5 i (.B.WRTER LEVEL POS. |-5) Ce- 305 ™ LE-T  (C.8.WATER LEVEC POS. 1-7)
‘ FR— — . 2
| N
: oy ! i 1.1
t
I mel i 7?‘% - e ! i.0
| ol ] .
i A -
! R — — 0.8
1] ! ( ! 0.7
L] | | N 1
0.6 ! 0.5
o |
205 th 0.5
. 5 j’ !
i 04 D.4
= |
=) \ 0.3
1.2 0.2
‘ 0.1 a.1
.o L \g\m— - 0.0
0 a0 T i 560 G40
TIME ISEC)
wj Fig.5.61 ON-OFF Signals of the Level Meters in Channel A (Pos.1-5 ~n 1-7)
i
; ) .
i
OELT-T 1467 IMS} DATE BO-04-25 NQ-77
RUN 705 MRPZ SG. BREAK BRERK DIARMETER 26.2/26.2 MM NO 2 RSSEMBLY
senes- - Ha - a2 L51- sz LI1-m.P. L12-
(H- 307 ~"T1 LB-8  IC.B.WATER LEVEL POS. 2-1) CH- 308 © LB-9  (C.B.WRTER LEVEL FUS. 2-2)
| CH- 38 A LA-ID IC.B.WATER LEVEL FOS. 2-3) fi- @ 4 LB-10 IC.B.WATER LEVEL PDS. 2-41
i
\
|
i 1z 1.2
1.1 i 1.1
!
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Fig.5.62 ON-OFF Signals of the Level Meters in Channel A (Pos.2-1 .~ 2-4)
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Fig.5.63 ON-OFF Signals of the Level Meters in Channel A (Pos.2-5 ~ 2-7)
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Fig.5.64 ON-OFF Signals of the Level Meter in Channmel C (Pos.3-1 v 3-~4)
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| Fig.5.65 ON-OFF Signals of the Level Meter in Channel C (Pos.3-5 n 3-7)
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Fig, 5.66 ON-OFF Signals of the Level Meter in the Lower Plenum
(LL-1 ~ LL-4)
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Fig.5.67 ON-OFF Signals of the Level Meter in the Lower Plenum
(LL-5 ~ LL-8)




