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Run 704 in the ROSA-III program is the forth test of standard BWR LOCA
test series, simulating a double-ended break in the recirculation pump
inlet side with the whole emergency core cooling system ( ECCS )
activation. The test conditions were the same as those specified except a 2 sec
delay in the two breaks. The purpose of Run 704 were to provide data to evaluate
ECCS behavior during LOCE operation to assess the system computer code.
. Therefore, the ROSA-III facility was configured to simulate a large (~1000 MWe )
BWR LOCA resulting from a 200 % double-ended ofset shear break on the inlet
side of the pump in a recirculation loop. The primary initial conditions are
stam dome pressure 7.04 MPa, steam dome temperature 560 K, lower plenum subcooling
14 K, and core inlet flow 35.7 kg/s. The data from Run 704 are presented;

the experiment achieved the above purposes successfully.

keywords: BWR, LOCA, ROSA-ITI Facility, Data Report, Double-Ended Break,

Recirculation Loop, Reactor Safety, ECCS
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1., INTRODUCTION

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

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). With recognition
of the differences in commercial BWR designs and inherent distortions in
reduced scale systems, the design objective for the ROSA-ITII facility was
to produce the significant thermal-hydraulic 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-ITI experimental
program are:

(1) To provide data required to evaluate the adequacy and improve the
analvtical methods currently used to predict the LOCA respouse of
large BWRs. The performance of the ESFs, with particular emphasis on
emergency core cooling systems (ECCS), and the quantitative magins 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 analytical
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.
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RUN 704 conducted on February 27, 1979 was the fourth test at ROSA-III
facility. The test was specified to simulate a 200 % double-ended shear
break at the recirculation pump inlet side. The primary objectives of the
test were to:

(1) Provide data to evaluate ROSA-IIT emergency core cooling system (ECCS)
behavior during LOCE operation.

(2) Provide data to assess the system computer code.

RUN 704 was conducted from initial conditions of 560 K and 7.04 MPa in
the steam dome of the vessel, The subcooling in the lower plenum was 14 K.
The core inlet flow rate was 35.7 kg/s and the core outlet quality was 3.4%.
The steady state power for the core was 3.27 MW corresponding to 40% of
a BWR steady state power, and the trasient power simulated the delayed neutron
fission power, the decay power of fission products and actinides and the
stored heat in the fuel pin.

The purpose of this repert is to present the data from RUN 704 in
anp uniterpreted but rveadily usable form for use by the nuclear community in
advance of detailed analysis and interpretaticn. Section 2 briefly
describes the ROSA-III configuratien. Section 3 discusses the ROSA-TIIT
instrumentation system and methods of obtaining certain measurements, and
Section 4 summarizes RUN 704 initial conditicns and test procedures.
Section 5 presents the data with supporting information fotr data dinterpretationm.

Section b6 describes concluding remarks.
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2. ROSA-IIT TEST FACILITY

The ROSA-I1TI facility is a volumetrically scaled (1/424) boiling water
reactor (BWR) system with electrically heated core designed ﬁo 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,
"(b) the steam line and the feedwater line, (c) the coolant recirculation
system, and (d) the ECCS. System instrumentation is discussed in Section
TII. The ROSA-III 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 charac-
teristics of the ROSA-III facility are compared with 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 is composed of four half-length simulated fuel assemblies and a
control rod simulator. Each fuel assembly contains 62 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 assembly at core
inlet simulates the flow resistance of the nucléar core.

The steam line and the feedwater line simulate those of a BWR. Steam
is discharged into the atmosphere through the steam line comnected to the

steam dome. The steam line has three branches. The first branch has a

— 3 —
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control valve to control the steady-state steam dome pressure before blow-
down. The second branch simulates the automatic depressurization system
(ADS). The third branch has an orifice to simulate the flow resistance of

a steam turbine-generator. Immediately after the blowdown initiation, the
steam line is changed from the first branch to the third one. The feedwater
line is connected to the feedwater sparger located above the downcomer
region. The ambient-temperature feedwater is supplied from the pure water
tank (PWI) 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. Omne is the intact loop which simulates the
unbroken loop of a BWR and the other is the broken loop which simulates
the broken loop of a BWR. The broken loop has two break simulators and a
quick shutoff valve to simulate a double-ended 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 experimental variables. The standard
break condition is a 200 % double-ended shear break at the recirculation
pump inlet side with the orifice diametef of 26.2 mm.

The ECCS of ROSA-III simulate those of a BWR. The ECC systems include
HPCS, LPCS, LPCI and ADS. 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 tank, a pump, a valve, and a control system
to control the valve trip delay, valve opening speed, and the pump flow

rate.
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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 analytical
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
tlie measurements are recorded on the main data acquisition system {DATAC-
2000B) with a half-inch width magnetic tape and the rest are recorded on
the supplemental recording system with a casset tape of 100 channel
capacity (cf. Table 3.2). The list number corresponds to the fuel assembly
number. In the case of list Qith two figures the first digit indicates
the fuel assembly number and the second digit indicates the revised version
number of the instrumentation system for the same assembly.

Pressure measurements are done with semi-conducter transducers
measuring 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 propor-
tional 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, venturi, turbine or electro-magnetic
flow meters depending on the fluid condition and the measurement locatiom.

Electric power for simulated fuel rods is controlled by the predeter—
mined 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 valve position, pump revolution direction,
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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 mmé or 1.0 mmo.

Liquid levels are measured by means of needle type electrical conduc-
tivity probes developed in the ROSA-III program. The probes are attached
on the walls of core barrel and channel boxes at several elevations and
detect the existence 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 inte-
grating the void sigral. The latter detects the average void distribution
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 densito-
meter. Each gamma ray densitometer has two or three beams to estimate the
flow regime. The gamma source is 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 deveiopment
and further improvements are expected in accuracy and reliability.

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).

— B —
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The data acquisition system utilizes 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 values 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 rums or with

‘calculated results by LOCA anslysis code such as RELAP or ALARM.
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4. TEST CONDITIONS

The test conditions of RUN 704 are summarized in Table 4.1. RUN 704
simulates a 200% double-ended shear break at the recirculation pump inlet.
The steam dome of the pressure was saturated at pressure of 7.04 MPa and
the corresponding fluid temperature of 560 K. The core inlet flow rate
was 35.7 kg/s and the core outlet quality was estimated as 3.4 %. The
initial flow rate in the steam line at steady state was not measured
because of unsuitable measurement range of the flow meter. The feed water
flow rate at steady state was 1.15)(10_3 mg/s.

The steady state power supply to the simulated fuel rods was 3.27 MW
which corresponds to 40 % of the BWR steady state power, and the maximum linear
heat rate (MLHR) was 9.96 kw/m. The power supply to the core was switched
to the transient power specified as shown in Fig. 2.5 at the break initiation
to simulate the shutdown power. The transient power simulated the delayed
neutron fission power, the decay power of fission products and actinides and
the stored heat release from the fuel pin.

The steam line and feed water line are independent open loops for the
present test. The steam line has steady and transient lines as shown in the
flow diagram in Fig.3.1 and the steady line was switched to the transient
line at the time of break. The closure of the valves in the steam line and
feed water line takes a few seconds as shown in Table 4.2. Closure of the
feed water line valve was initiated at 2.5 s and the line was closed completely
at 4.0 s. Closure of the steam line valve was initiated at 4.5 s and the
line was closed completely at 7.0 s.

Emergency core ccolant injection was directed to the upper plenum
during blowdown. Injectior rates from high pressure core spray (HPCS),
low pressure core spray {(LPC5) and low pressure coolant injection (LPCI)
are shown in Fig. 5.14. Injection from HPCS began at 27.0 s after break
with tne injection rate of 0.0011 mS/s. LPCS was initiated by LOCE control
66.0 s after break when the system pressure reached 2.17 MPa. LPCI was
initiated 13 s after LPCS activation, that is for LPCS and LPCI 80.0 s after
the break. Injection flow rates werc 0.00iI0 ms/s and 0.0038 ms/s, respectively.

Automatic depressurization system {ADS) valve was opened at 132.0 s after
the break and closed at 480 s after the actuation. The orifice with diamater

of 6.0 mm was inserted in ADS line to simulate a typical ADS line flow of a BWR.
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5. DATA PRESENTATION

The experiment RUN 704 proceeded as planned, starting with a 200%
double-ended break simulated by breaking two rupture disks and closing
the quick shut-off valve between the two break units. The sequence of
major events is shown in Table 5.1. The feed water line valve and the
steam line valve were closed completly at 4 s and 7 s, after break
respectively. Jet pump suction nozzle was uncoverd at 10.0s and
recirculation pump suction nozzle was uncovered at 12s, Core power was
- reduced as specified after 12.7s to simulate decay heat and stored heat of a
nuclear fuel rod. The lower plenum saturated and initiated flashing at
17s. HPCS, LPCS and LPCI systems inititiated injection at 27.0s, 66.0s
and 80.0s, respectively. ADS valve was opened at 132.0s and closed
approximately at 480s after break. The surface temperature of fuel rods
began to rise at 13s following the decrease in mixture level in the core.
The fuel rods quenched from bottom to top following the recovery of the
liquid level in the core by ECCS. The latest quench occured at 120s

after break.

The test data are presented in Fig. 5.1 through 5.74. They are
devided into four groupes, system data, flow data, temperature data and

mixture level data,.

Fig. 5.1 throught 5.12 show system data, of which Fig. 5.1 gives
power transients of three power suppliers for simulated fuel rods with
the maximum capacities of 550, 1800 and 2100 kw. Fig. 5.2 through 5.5
show pressure transients in the vessel and loops, and Fig. 5.6 through

5.12 display differential pressures in the vessel and loops.
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Fig. 5.13 through 5.18 give flow data, of which Fig. 5.13 through 5.17
show flow rates of main steam line, ECCS flows, feed water line and jet
pump discharges. Fig. 5.18 shows the revolution rates of two main

recirculation pumps.

Fig. 5.19 through 5.47 exhibit temperature data, of which Fig. 5.19
through 5.23 show fluid temperature in the system. Fig. 5.24 through
5.27 show surface temperatures of structure materiales. Fig. 5.28
through 5.69 give temperature data showing thermal-hydraulic responses in
“the core. Fig. 5.28 through 5.55 show fuel surface temperatures, Fig. 5.56
through 5.59 show fluid temperature around the tie rod, Fig. 5.60 and 5.6l
show channel box outlet and inlet fluid temperatures, Fig. 5.62 and 5.63
show channel box surface temperatures, Fig. 5.64 and 5.65 show lower plenum
surface temperatures and fluid temperatures, and Fig. 5.66 through 5.69

show fluid temperature near the upper tieplate.
Fig 5.70 through 5.73 show liquid level signals.

The mixture level transient in shroud estimated from liquid level signals

of the conductance probes is shown in Fig. 5.48.
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6. CONCLUDING REMARKS

The conduct of ROSA-III RUN 704 and the experimental data acquired
concerning integral system phsnomena associated with a loss of coolant
accident are considered to have met the objectives as described in

Section 1.

The ROSA-III facility and its instrumentation worked well, and the
obtained experimental data are useful for assessing computer codes for
BWR LOCA/ECCS analysis in a rather extreme transient with a 200%
double-ended break at recirculation pump suction, ECCS actuation, 40%
steady state power, and a transient power simulating the decay power of

fission products and actinides, the delayed neutron fission power and

the stored heat in the fuel pin.
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Table 4.1 Test . Conditions of the ROSA-ID RUN 704
Parameter Specified Value Measured Value
Break Cdnditions |
Location Reci;cula?ion pump Reci?culaFion pump
suction line suction line
Type Double-ended Double-ended
Break Orifice Diameter { mm ) 26.2 26.2
Initial Systém, Conditions
Steam Dome Pressure { MPa ) 7.16 7.04
. Lower Plenum Temperature { K ———— 560
Lower Plenum Subcooling ( K ) e 14.0
Core Inlet Flow Rate ( kg/s ) 36.4 35.7
Broken Loop Flow Rate ( m°/s ) -—— 2.34x107°
Intact Loop Flow Rate ( m3/s ) _——— 2.42x107°
Core Qutlet Quality { - ) -——- 0.034 { Estimated )
Pﬁwer Level { kW) 3384 3268
7 ( 524+846+2014 } ( 418+843+2007 )
Maximum Linear Heat Rate
of Region 1 [ 39 rods ] { kW/m } 10.0 7.98
Region 2 [ 63 rods ] ( kW/m ) 10.0 9.96
Region 3 [150 rods ] ( kW/m ) 10.0 9.96
Power Curve Fig 2.5 Fig 5.1
Water Level in PV (m) 4.62 4.62
Feedwater Conditions
Steady étate Line
Temperature ( K ——- 294
Flow Rate ( m3/s ) ——- 1.15%10 -3 (Fig 5.15)
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4.1

( Continued )

Parameter

Spesified Value

Measured Value

Feedwater Conditions ( Continued )

Transient Line

Temperature ( K) 478 478
Flow Rate (n’/s) 2.41x107 ( Fig 5.15 )
Termination Time ( s) 2.0 2.5— 5.0
Steam Discharge Conditions
. Steady State Line
Flow Rate (kg/s ) -—- Not Measured
Transient Line
Flow Rate (kg/s ) —— Not Measured
Orifice Diameter { mm ) 20.0 20.0 -
Termination Time (s) 3.0 4.5 — 7.0
ECCS Condit ions
HPCS
Injection Location Upper plerum Upper plenum
Initiation Time (s) 27.0 27.0
at Pressure in PV -( MPa ) —_—— ----
Water Level in PV ( m ) -——— -——-
Coolant Temperature {( K -—-- . 297
Injection Flow Rate  ( m/s ) 2.28x107; at 8.0 MPd  Fig 5.14

9,67x10° " at0.95 MP
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Table 4,1 ( Continued )
Parameter Specified Value Measured Value
ECCS Conditions ( Continued )
LPCS .
Injection Locatiom Upper plenum Upper plenum
Initiation Time (s ——— : 66.0
at Pressure in PV ( MPa ) 2.16 2.00
Water Level in PV ( m } e ——_——
Coolant Temperature { K —— 297
Injection Flow Rate ( mS/s )} 9.67x10‘4 Fig 5.14
LPCI
Injection Location | in-shroud in-shroud
Initiation Time (s} 13 s after LPCS 80.0
' activation
at Pressure in PV ( MPa ) . 1.59
Coolapt Temperature { £) ———— 297
Injection Flow Rate  ( m>/s ) 3.83x"> Fig 5.14
ADS Conditions
Valve Opening Time ( s) 120 87.8 ( completely
opened at 132.0 s }
Valve Closed Time { s) 480 480 ( Approx.)
Flow Rate { ms/s ) ———— Not Measured
Orifice Diameter ( mm ) 6,0 6.0
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Table 4.2 Valve Caracteristics of Steam Discharge Line

Valve Close to COpen Open to Close
(sec) {sec)
AV165 ( MSIV Valve ) 0.1 1.5
AV168 ( Steady State Line ) - 0.1
AV169 ( ADS Valve ) 0.3 ' 2.0
Orifice Diamater Ar&a
(mm) (mm™)
OR3 Not Used -
OR4 6.0 28.27
OR5 20.0 314.16

740 —_—
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Table 5.1 Sequence of Events in RUN 704

Time After Events
Break (s)
0.0 Break ( as 100% split} e

Initiation of core power conttrol
Terminate intact loop recirculation pump power
Terminate broken loop recirculation pump power

1.7 Break ( as 200% double-ended )
QSV closure

2.5 Tnitiation of feed water valve closure
4.0 Closure of feed water line
4.5 Initiation of steam discharge line valve closure
7.0 ‘ Closure of steam discharge line
10 . Jet pump suction nozzle uncovery
12 Recirculation pump suction nozzle uncovery
12.7 Initiation of core power reduction
13 Exposure of rod above core mid plane ( pos. 4 )
17 Lower plenum flashing initiation
19 Rewetting &t pos.4
27.0 HPCS injection initiation
40 Reexposure A&l pos.4
66.0 LPCS injection initiation
72 Increase in core mixture level
80.0 : LPCI injection initiation
84 Quench at pos.4
97 Quench at pos.3
110 Quench at pos.2
116 Quench at pos.l
132.0 ADS valve opening
(480)* ADS valve closure

End of data acquisition

Notes: (1) See Fig. 5.1

* Approximate value
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Estimated Norm:dlized Heat Transfer to Coolant
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ROSA-III Recirculation Loops with Instrumentation

3.2

Fig.
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Transient Flow ;Z, o ! g =
AV165
(MSIV) ORS
av P
Steady Flow 2B éi; {1}
Cv130 AV16S8 OR3
a8~ fi——1k
OR4 AV169
Fig. 3.6 Instrumentation in the Steam Line
AV111
£ (59 FUT
AV112  CV103 N
< — 1 pwr
J; HPWP1
AV12S Q |

HPWP2

Fig. 3.7 Instrumentation in the feedwater line.
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Fig.3.9 Instrumentation in the Pressure Vessel
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Fig. 3.10 Instrumentation in the Lower Plenum
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NO 2 ASSEMBLY

RUN 704 MRP2 SU. BRERK BREAK DIAMETER 26.2/26.2 MM

ECCS-—- HS1-M.PL H52- LS1-M.PL Ls2- LI1-TO.C Li2-
CH- 54 o W-l { 550 KVR POWER ) CH- 55 © W-2 (1800 KVA POWER )
CH- 56 A W-3 (2100 KYA POHER ) ‘

2400 600 1800

2200 550 1650

2000 500 e 1500
& m

1800 450 1350

138

1620 400 i\ 1200
-

X {400 350 1050

1200 300 900

©—

1000 250 750
=800 = 200 600
S S
- 500 0 150 450

480 100 :

200 50

0 o 50 150 %00 750 300 350 a00

TIME  (SEC)
Fig. 5.1 Core Power N
1 - .

RUN 704 MRP2 SU. BREAK BRERK DIAMETER 26.2/26.2 MM NO 2 RSSEMBLY

ECCS--- HS1-M.PL HS52- LS1-M.PL Lsz- Li1-T0.C Liz-
CH- 1 o oF - ILCWER PiENUM i CH- 2 o P g (MIXING e e

- . " ~ AR, [ H

CH- 3 A P -3 [STEAM O0ME ¥ CH- 4 + P -2 (DOWNCOMER BOTTOM
CH- 1B & P -16  (STEAM LINE 1

1.2 - R

1.1t v'

|

1.0 . - ;

2.9 ‘i
< E
Y (0.8 — . 1‘
> ! :

8.7 M&f\ i

=

Tos
-

6.5

0.4

X

EL:’ i
B 0.3 i s
[9p] i
it
Y 0.2 —
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TIME [SEC)
Fig. 5.2 Pressure in the Vessel
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RUN 704 MRP? SU. BRERK = BRERK DIAMETER 26.2/25.2 MM NO 2 ASSEMBLY
ELCS--- HE1-M.PL H32- LS1-M.PL L52- LI1-T0.0 Liz-

[H- 5 m P -5 1.9-3 ORIvVE 1 {R- B "G F B TJP-4 DRIVE

CH- 7 A P -7 (JP-3 SUCTION ) CH- 8 + P -8 1JP-4 SUCTION ]

1.2 (f H : I ’ . T I 1

(=)
W

PRESSURE
/P

/

, o [ = 2 - - § g ST T VO
0-0 ] a0 a0 120 160 200 240 280 320
TIME {SEC)
Fig. 5.3 Pressure in Broken Loop Jet Pump
RUN 704 MRPZ SU. BRERK BREAK DIAMETER 26.2/25.2 MM NO 2 AGSEMBLY
FILS--- HS1-M.PL H52~ LS1-M.PL L52- Li-tTo.g tiz-
CH- 5§ o P -9 iMRP-1 SUCTION 1 7 CH- 10 @ P -10 fMRP-2 SLCTION ¥
CH- it & P -11 [MRP-Z DISCHARGE )
107 e ]
1.1
tal
t.9
- Aoy
C_)‘ 0.8 —
=<
0.7 Bty

PRESSURE
f

/7
e

[

et e L

0.0 L _ . e S e« e £ = i~ . M
Q . 40 B0 - 120 160 200 240 280 320
TIME (SEC)
Fig. 5.4 Pressure near the Recirculation Pump
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RUN 704 MRPZ SU. BREAK BREAK ODIAMETER 26.2/25.2 MM NQ 2 ASSEMBLY
£C0S-—- HS1-M.PL HS2- LS1-M.PL LS2- Lil-10.C Liz-

CH- 12 m P -1z (RBOVE BRERK R ] CH- 13 o P -3 IBELDOW BRERK R ]
CH- 14 A P -4 [ARCOVE BREAK B ] CH- 15 + P -15 [BELOW BRERK B ]
1.2 }

1.1
1.0
0.8
Tos
>
2.7 1 @—H
glLs o
X
0.5
G.4
Ll
% 0.3
w
w3
o2
o
0.1
) 4 7 e S S
0.0 B 120 160 200 240 280 320
TIME  (SEC)

Fig. 5.5 Pressure near the Break A (Pump side) and the Break B (Vessel side)
RUN 704 MRP2 StJ. BRERK BRERK DIAMETER 26.2/26.2 MM NG 2 ASSEMBLY
ECCE-—- H51-M.PL HS2- LS1-M.PL 152- L11-T0.C Liz-

CH- 17 b -1 (LOWER PL.-MXING PL - ]

100 100
)] 90
a0 Lae 80
70 70
&0 60

T

o.

X g0 50

o . _ /“/ﬁﬂwiw eashndied ::
o ,

DIFF .PRESS
-

20 Vk.v\“\ o 20
10 10
a 0
-10 -10
-0 0 50 100 150 200 Z50 300 350 . 400 -0
TIME (SEC)
Fig. 5.6 Differential Pressure between Lower Plenum and Upper Plenum
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704 MRPZ SU. BRERK BREAK DIAMETER 26.2/26.2 MM NO 2 RSSEMBLY
HS1-M.PL HS52Z2- L51-M.PL LS2- L11-TQ.C Liz-
u -z TMIXING PL.-5TEAM GOME
- i — Eii)il
9
: U sC
; 0
RN — 50
: ! 0
> s
l o
| 2
10
{M'll AA\‘ vwmn_mv YYVYY fuad Au\.lv,,_fﬂ_lﬂw' TWIWY TV T YU VW Wl v AWy y v ¥ Wy Aad LA 0
-1G
i 50 100 150 200 250 300 350 400 -e0
TIME [SEC)
Fig. 5.7 Differential Pressure between Upper Plenum and Steam Dome
704 MRP2 SU. BREAK BRERK DIRAMETER 26.2/26.2 MM NO 2 ASSEMBLY
HS1-M.PL H5Z2 - 1LS1-M.PL 152~ LI1-T0-C LiZ2-
0 -4 (DOWNCOMER HERD O i
T 50
a3
40
35
" U%h -
Tk
™ 4 20
i J’W
\ ML | )
W Y
t f/' "I 10
| JJ :
i :
-5
o 50 100 150 200 250 00 350 a0 ¢
TIME (5EC)
Fig. 5.8 Differential Pressure in the Downcomer
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RUN 704 MRPZ. SU. BRERK BREAK OIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECLS--- HG1-M .PL HGZ- L5-M.PL LS2- L11-TO.C Liz2-
- 21 g -5 (PY. BOTTGM-T0F O 1
250 R - 250
225 i72s
700 P
175 ' 175
150 — 1150
(v
o8
2% 125
LR
IDS — - P p—— lUU
B
s 7
x
o
W 50 - -lso
A ﬂw,.,.\,.f_wmvwm Rl S’ |
D e /_W\../‘ 25
.28 -25
. |
s0. 0 50 o0 150 200 250 300 350 400 50
TIME {3EC)
Fig. 5.9 Differential Pressure between Vessel Bottom and Top
RUN 704 MRPZ SU. BRERK BREPK DiRMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECLS--- HSE-M.PL HS2- LS1-M.PL Ls2- LI1-TD.C Liz-
CH- 22 o 0-6 [JP-1 DISCHARGE-SUCTION CH- 24 © 0-8 [JP-2 DISCHRAROE-SUCTION i
CH- 26 A [ -10  [JP-3 DISCHARGE-SUCTION ) CH- 28 + O -12  [JP-4 DISCHARGE-SUCTION )
250 250
225 225
200 W 200
175 175
150 150
(e
a
x 125 128
100 100
3
O 7
o
o
L 80 50
o
=F 25
0 0
-25 -25
~S0 0 50 100 150 200 250 300 350 a0 "
TIME (SEL?

Fig. 5.10 Differential Pressure between Jet Pump Discharge and Suction
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RUN 704 MRPZ StJ. BREAK BREAK DIRMETER 2E.2/25.2 MM NO 72 ASSEMBLY
LCrS--- HS1-M.PL H52- LS1-M.PL £52- L11-T0.C Liz-

Ch- 27 M O -11  (JP-3 DRIVE-SUCTION ; CH- 24 B -13 [JP-£ ORIVE-SUCTION

TH- 23 A Q-7 {JP-1 DRIVE-SUCTION CH- 25 + D -% {JP-2 GRIVE-SLCTICN :
2500 - ; y e 12520

: i
2256 12250
!
2000 o i 2000
| :
115G 1750
1500 S - 1500

r

o ] ;

=250 | & ! 1250

(R
t
1000 ; 1000

[#p]

0 150 750

o

a-

50 .. 500

L

O 250 250
0 - ._‘_1_ - re A e F & o ALT " #0

WW
-250 ' -250
_ am— i c
500 0 E‘% G 7 150 260 750 300 350 300 500
. TIME [SEL) )
Fig. 5.11 Differential Pressure between Jet Pump Drive and Suction
RUN 704 MRPZ SU. BREAK BREAK DIAMETER 26.2/26.7 MM NQ 7 ASSEMBLY
ECLS-—- HS1-M.PL HS2- LS1-M.PL 152- LI1-T8.C Liz-

CH- 30 0 -14  [MRP-1 DISCHAKGE -SUCTLION 1 Ch- 31 ® 4 -15  [MRP-Z [ISCHARGE-SUTTION 1
2500 ' ' l . 1 - 2550
2259 ! 2250
2000 SR R —
1750 1750

H
1500 pl - 1590

{r

& 5 li |

X 1750 / | { 1250
1000 ! \\ 1000

& b

L 750 750

[0

o

L 50D | — 500

£ |

& 220 1 250

t B . SR : o . .
o . LH D SN TS SIS Y S R S T
j ; '
-250 [ : -250
‘ i
oo L ‘ i | 500
0 50 100 150 200 250 300 £ 10
TIME  (SEC) o
Fig. 5.12 Differential Pressure between MRP-1,2 Delivery and Suction
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RUN 704 MRPZ Su. BRERX BRER¥X DIAMETER 26.72/26.2 MM NO ¢ RSSEMBLY
£0CS-- - HGL-M.PL HS2- LS1-M.PL LS2- ' L11-70.C Liz-
TH- 33 F-z
6.0 : : T e B)
5.5 . -
5.0 - 5.0
4.5 4.3
(&8 ]
a0 F 4.0
s
o]
< 3.5 3.5
3.0 F 3.0
Sas 2.5
d
L
o 2.0 —iz.0
Ul
o
1.5 1.5
i
1.0 — 1.0
0.5 \ 0.5
2.0 0 a0 T 720 T80 200 340 760 355 00
. TIME  (SEC)
Fig. 5.13 Mass Flow Rate in the Steam Discharge Line
RUN 704 MRPZ SU. BREAK BREAK OIRMETER 26.2/26-2 MM NO 2 ASSEMBLY
ECCS--- HE1-M.PL Hs2- LS1-H.PL L§2- L11-T8.C Liz-
CH- 38 [ F -7  {HPCS MIXING PLENUH I CH-40 © F -3 (LPCS MIXING PLENUM ]
CH- 42 & F -11  1LPCI MIXING PLENUH ]
0.006 0.006
0.005 0.005
[
4 0.004 . e 0.004
oy b e &
£ L]

’///‘// 0.003

0.002

g
Y

FLOW RATE

0.06t 0.001

0.000 4 80 120 160 200 240 280 320 0-000
TIME [SEC)
Fig. 5.14 injection Flow Rates of HPCS,LPCS and LPCI

65—
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RUN 704 MRP? SU. BRERAX BREAKX DIAMETER 26.2/2B6.2 MM NG 2 ASSEMBLY

FCCS--- HS1-M.PL H52- LS1-M.PL Ls2- L11-T0.C Liz-

CH- 46 M F -15  [TRANSIENT FEED WATER ! CH- 47 ® F -16  [STERADY FEED WATER )

0.003 0-003

w
W g.002 0.002
~
m
=
[FE)
o ]
z 0.001 0.001
O
-
[,
0.000 & ljb . - = Q.000
TIME (SECY
Fig. 5.15 Feed Water Flow Rate .
RUN 704 MRF? SU. BRERK BREAX DfHI‘fETER 26.2/26.2 MM NO 2 ASSEMBLY
ECCS--- ) HS1-M.PL HS2- L.S1-M.PL 1e2~ tIl-10.C oLlz-

CH- 48 M F-17 {JP-1 OISCHARGE H CH- 49 ] o F -18 i JP-2 DISCHRRGE ¥
0.024 .024
0.622 g-0e2
0.g20 0.020
0.018 3.015

o

o 0018 0.016

o j

= 0.014 0.014
0.012 0.012

“g.o10 0.010

X

o

-z G.008 0.0ca

[an]

—

L D.006 0.008
0.004 N R ] G.004
0.002 ﬁ&\ 0.002

Voo
o\ b o ]
0000 5 z o e Ze—0.000
) TIME tSEC)
Fig. 5.16 Intact Loop Jet Pump Discharge Flow Rate
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BRERK DIAMETER 26.2/26.2 MM

RUN 704 MRP2 SU. BRERK NO 72 ASSEMBLY
ECCS--- HS1-M.PL Hs2- LSL-H.PL L52- L11-10-C Liz-

tr- 50 o F -19 1.JP-3 DISCHARGE + 1 CH- &I 0 F -20 {JP-3 DISCHARGE - i

H- 52 A F -21 (JP-4 OISCHARCE + ] CH- 53 + F -22 L JP-4 DISCHRRGE - ]
6.020 0.025
g.018 0.018
0.016 — - 0. 215
g.014 0.014

i
0.012 B —o.012

< ]

T}

= 0.010 0.010
0-008 F— +3—— 0.008

I 0.008 0.008

[on}

o

— 0004 0.004

o

—

Y- p.002 0.002
0.000 — PVVREIVIE FORRS VI VR B B30 —{ 0. (00
-0.002 -0.002
- P I | 0.
€-004— 1 s z0 75 £ e a0 0-0c4

TIME (SEC)
Fig. 5.17 Broken Loop Jet Pump Discharge Flow Rate
RUN 704 MRPZ SU. BREAK BREAK DIAMETER 26.2/26.2 MM N 2 ASSEMBLY
ELCS--- HS1-M.PL | oHs2- LS1-M.PL LS2- LI1-T0.C Liz-

CH- 57 MmN -t [MRP-1 ] CH- 58 M N -2 [MRP-2 H
£0n0 BOGH
$500 5500
8000 [ —— 5080
4500 4500

= 4000 4000

o

3500 3500
3000 3000

= revolution reversed

S 2sa0 7500

—

D

& 2006 I 2000

> |

[T)

O 1500 [P 1500

? o
—\9}\.\_
1000 L] R — o0
& e E{/’Q}“Mfyv*«S\N“GLWM
M,

500 Bt 500
u\m . b o . L | . -

0 5 N - B, B . B | RN ) i UM TR

TIME (SEC)
Fig. 5.18 Pump Speed
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MBL Y

EMBLY

RUN 704 MRPZ SU. BRERK BREAK DIAMETER 26.2/26.2 MM NO 2 RS5E
FCLS--- HS1-M.PL H52- LSi-M.PL LS2- L11-T0.C Liz-

CH- 65 o7 - [LOWER PLENUM 1 CH- 86 o T2 (MEXING PLENUM ;

cho BT A 13 [STEAM OOME 5 CH- &8 + 0T -4 (UPFER DOANCOMER 3

CH- 69 o -5 [LOWER DOWNCOMER ; CH- 86 & T -22  iG15. STEAM RBOVE VR VE )
600 r €00
575 ! 575

o A :
5511 - t 550
Y S + R T
e _,Ar”
525 r——* I 525
M—"
500 i - AT 500
| & ’

X475 /’// | 475

— 453 : 450

[ =3

=

= az5 425

e

o 200 S i g peawe a0

Lid

— 375 L 375

v ' i
350 a4 ¥ h “I At 350
L N AN
325 % i e
400 g £ 100 150 5 750 300 350 aog 3%
TIME [SEC)
Fig. 5.19 Fluid Temperature in the Vessel
RUN 704 MRPZ SU. BRERK BREAK DIAMETER 26.2/26.2 MM ND 2 RSS
FLCS-- - HS1-M.PL HS2- LS1-H.PL L52- L11-TO.C Liz-

CH- 70 m o1 -G [JP-1 DRIVING WATER ; CH- T o 1 -7 LJP-2 DRIVING WATER )

H- 14 A T -10  tJP-1 DISCHARGE ) CH- 75 + T -1l {JP-2 DISCHARGE )
&0 00
575 575
550 A 50
525 525
500 500

X 475 475

— 457 450

o=

= azs 475

o

o 400 400

=

1]

P 375 s
350 350
325 325
00 :

3 i 0 100 150 700 750 300 350 wg W
TIME [SEC)

Fig. 5.20 Fluid Temperature in Intact Loop Jet Pumps
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RUN 704 MRP2 SU. BRERK BRERK DIAMETER 26.2/26-2 MM NO 2 ASSEMBLY

ECCE--- HS1-M.PL H52- LE1-M.PL Ls2- LI1-70.C Liz-
L 72 m1-a [JP-3 DRIVING HATER ) CH- 73 o T1-9 | JP-4 ORIVING WATER ]
CH- 78 AT =12 (JP-3 DISCHARGE ] CH- 77 + T -13 {JP-4 DISCHRRGE ]
600 — 5O0
578 e
550 550
525 525
500 500
= 475 475
— 450 — 450
(]
= 475 . : 425
L
u: 400 " ‘,.-M--aa...._ _;,__M 400
=
¥ kw
— 375 375
350 : 350
325 : 325
300 o 50 190 150 200 250 300 350 amg
TIME (SEC)
Fig. 5.21 Fluid Temperature in Broken Loop Jet Pumps
RUN 704 MRPZ? SiU. BREAK BREAK DIARMETER 26.7/26.72 MM ND 2 PSSEMBLY
£or5e. HEL-MLPL 152+ L51-M.BL 152~ L1t-10.C Lie-
rH- 49 mooT -4 (MRF-[ SUCTION 7 CH- 78 (VIS )
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Fig. 5.22 Fluid Temperature in Recirculation Pump
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RUN 704 MRP? SU. BREAK . BREGK DIAMETER 26.2/26.2 MM N Y

Fien - WePMPL o HSZ LSi-HM.PL Ls2- LI-ie.t (-
e B O * -1 IMRP-Z GISTHARGE : fs4- B2 O T IE (SDIVE SRIAn 8
theoB3 & T i@ (ABOVE BREAK ©
R — 1 . -
' | ? :
4 1575
; ; - 450
; é 585
- ] i - - E
i
475
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E N R e S Y SO,
; g |y e RE T
i .
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.
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e 5N O w7t
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Fig. 5.23 Fluid Temperature in Break A and B
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Fig. 5.24 Surface Temperature of Filler Block
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JAERI-M 8968

RUN 704 MRPZ SU. BRERK BREAK DIAMETER 26.2/26.2 MM NG 2 AGRSEMBLY
ECCS--- H51-M.PL H52- LSL-M.PL Ls2- LII-T0.C Liz-
a2 m 15-25 [JP-1 DIFFUSER WALL 3 CH- 83 @ 15-26 iJP-2 CIFFUSER whiL
- 94 & T15-27 (JP-3 DIFFUSER WALL 3 tH- 95 + T15-28 (JP-4 DIFFUSER WALL
600 sy ~ B33
|
575 575
550
525
500
475
450
425
400
375 375
350 350
325 225
i 0 50 100 E] 300 250 300 356 apg 300
TIME {SECS
Fig. 5.25 Slab Temperature of Jet Pump Diffuser
RUN 704 MRPZ SU. BREAK BRERK DIAMETER 26.2/26.2 MM NG 2 HASSEMBLY
FLLS--- H1-H.PL H52- LET-H-PL Lsz- L1-TC.C Liz-
H- 57 a T15-30 [PY. INNER SURFRCE 1-2 1 CH- 98 o 75-31 IPY. INMER SURFRCE i-3 1
CH- 102 A T15-35 TLOWER PL. INNER SURFACE !
600 560
78 575
550 yal —--—550
] P \ 525
503 t 500
475 475
o I — el aue 450
475 425
400 400
375 WQ 375
350 - AM" 350
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300 0 56 100 150 700 Z50 300 350 400
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Fig. 5.26 Inner Surface Temperature of Pressure Vessel



JAERI-M. 89268

RUN 704 MRPZ SU. BREAK BREAK GIRMETER 26.2/26.2 MM NG -2 RSSEMBLY
ECCS--- H51-H.PL Hs2- LS1-H.PL L2~ L11-T0.C L1z-
CH- 95 m T15-29 (PY. WALL INSIDE 1-1 } CH- 99 . @ T8-32 [PY. WALL INSIDE 2 ]
CH- 100 A T5-33  (PY. WALL INSIOE 3 ) CH- 10f -+ T5-34  (PY. WALL INSICE ¢ )
CH- 103 © TS-36  [LOWER PLENUM WALL INSIDE)
600 600
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Fig. 5.27 Slab Temperature of Pressure Vessel
RUN 704 MRPZ SU. BRERK BRERK DIAMETER 26.2/26.2 MM NO 2 ASREMBLY
ries MM HSZ- L51-h.PL Ls2- LT tiz-
Lho 104 i IF2-d 'A11 FUEL ROD PCS. 3 ) CH- 105 o TE2-2 {A1Y FUEL ROD PDS. 4 H
(- 108 A TFZ2-3 £311 Fute ROZ POS. S i
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Fig. 5.28 Heater Rod §
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RUN 704 MRP2 SU. BRERK BREARK DOIRMETER 26.2/26.2 MM NG 2 ASSEMELY
805 - HE1-M.PL H52- LS1-M.PL 152~ LI1-10.C Liz-
cuo 107 [0 iFz-4  tAL3 FUEL ROD POS. 3 ] CH- 108 ® TF2-5  (R13 FUEL ROD P0S. 4
rH- 409 & TF2-E (AL3 FUEL RCD PDS. S J
850 - , 850
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t
) 00
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=400
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e G} an 80 120 160 Z0d 240 280 w0 ¢
TIME ‘SEC)
Fig. 5.29 Heater Rod Surface Temperature of Al3 Rod
RUN 7D4 MRPZ SU. BREAK BREAK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECCS- -~ HS1-M.PL H52- LSL-H.PL Ls2- L11-T0.C Li2-
CH- 110 O TF2-7 (RIS FUEL ROD POS. 3 ) CH- 11t @ TF2-B (RIS FUEL ROD FOS. 4
CH- 112 & TF2-9 (A1S FUEL ROD POS. § 3
BS0 850
800 _ 800
50 ?/-‘a/- e, 750
700 700
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X gop /T 600
550 550
-
25 s00 500
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o 450 as0
=
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= 400
350
300 300
250
20 g 4 80 120 160 200 240 780 320
TIME (SEC?Y

Fig. 5.30 Heater Rod Surface Temperature of Al5 Rod
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Rk 704 MRP? SU. BRERAK BREPK DIRMETER 26.2/26.2 MM NO 2 RSEEMBLY
ErL5--- H51-M.PL HSZ- LS1-M.PL 182~ LI1-T0.C 12~
TH- 113 o TFZ-i0 (A7 FUEL ROG POS. 3 1 CH- 114 M TFZ-11 (A17 FUEL R3O0 POS. 4
[e- 115 A TEZ-12 (A17 FUEL ROD POS. )
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Fig. 5.31 Heater Rod Surface Temperature of Al7 Rod
RUN 704 MRP? SU. BRERK BREAK DIAMETER 26.2/26.2 MM NO ? ASSEMBLY
£OCS- - H51-H.PL H52- LS1-M.PL Ls2- - LI1-T0.C Liz-
i ChH- 118 M TF2-13 (R3] FUEL ROT POS. 3 ] CH- 117 O TF2-14 {A3] FuUEL ROC POS. 4 ]
i CH- 118 A TF2-1% (R3]l FuLL ROD PCS. 5 3
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Fig. 5.32 Heater Rod Surface Temperature of A31 Rod
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RUN 704 MRP2 5. BREAK BRERK DIAMETER 26.2/26.2 MM ND 7 ASSEMBLY
ECLCS- -~ HS1-M.PL H52~ X LSI-M.PL L52- LI1-TD.C Liz-
CH- 119 M 1fF2-i6 IA33 FUEL ROD POS. 1 ] CH- 120 o TF2-17 1A33 FUEL ROOD POS. 2 1
CH- 121 A& TF2-18 [A33 FUEL ROD POS- 3 ] CH- 122 +. Tr2-19 (R33 FLEL ROC P0S. 4 H
Cii- 123 & TF2-20 [R33 FUFL ROD POS. § ] CH- 124 4+ TF2-21 (A33 FUEL - B i
CH- 175 m TFZ-22 (A3 FUEL ROD POS. 7 ]
a0 , — 85
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Fig. 5.33 Heater Rod Surface Temperature of A33 Rod
RUN 704 MRPZ SU. BREAK BREAK DIAMETER 26.2/26.2 MM NO 2 RSSEMBLY
ECES--- HS1 -M.PL HS2Z- LS1-M.PL L52- LI1-T0.C Liz-
[H- 126 M TF2-23 (R3S FUEL ROD POS. 3 ; H- 127 O TF2-24 [A35 FUEL ROG POS. 4 i
CH- 128 A TF2-25 (A35 FUEL ROD POS. S )
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Fig. 5.34 Heater Rod Surface Temperature of A35 Rod
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RUN 704 MRP? SU. BRERK BRERK DIRMETER 26.2/26.2 MM NI 7 RSSEMALY
FCS- -- HE1-M.PL H52- LS1-M.PL L32- LI1-10.C L1z-
cH- 12% 0 M TFE-6  (A37 FUEL ROD POS. 3 ) CH- 130 © JF2-27 [(R37 FUEL RCD PRS. 4
cH- 131 A TEZ-?8  {A37 FUEL ROD POS. 5 )
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Fig. 5.35 Heater Rod Surface Temperature of A37 Rod
RUN 704 MRPZ SU. BRERK BREFK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECCS- HS1-M.PL HSZ- LS1-M.PL Ls2- LI1-T0.C L1g-
tH- 132 7 TF2-29 IAS: FUFEL ROD FOS. 3 ! CH- 133 ® TF2-30 (RS] FUEL ROD POS- 4 }
CH- 134 A TF2-3] (AS] FUEL ROO POS. & !
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Fig. 5.36 . Heater Rod Surface Temperature of A5l Rod
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RUN 704 MRFZ SU. BRERK BREAK DIAMETER 26.2/26.2 MM NO 2 MS3EMBLY
ECCS--- HE1-M.FL HS2- L§1-M.PL Ls2- LIt-T0.C Liz-
e 135 m TF2-32  [AS3 FUEL ROD ¥0S. 3 ) CH- 136 @ TF2-33 (RS3 FUFL ROD POS. 4
(- 137 & TFz-34 (AS3 FUEL ROD POS. S ]
50 859
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| Fig. 5.37 Heater Rod Surface Temperature of A53 Rod
3 RUN 704 MRP? SU. BREAK BREAK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
f ECCS--- H51-M.PL H52- LS1-M.PL Ls2- L1t-10.C L12-
CH- 138 [ TF2-35  (AS7 FUEL ROD FOS. 3 ) [H- 133 O TF2-36 (RS7 FUEL ROD PDS. 4
rH- 140 A TF2-37  (AST FUEL ROD POS. § ]
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Fig. 5.38 Heater Rod Surface Temperature of A57 Rod




JAERI-M 89568

| RUN 704 MRF2 SU. BREAK - BRERK DIAMETER 26.2/20.v - NO 2 ASSEMBLY
ECCS--- HS1-M.PL HSZ- LS1-M.PL LS2- LI1-TO-C i
CH- 141 [0 TF2-38 (A7l FUEL ROD POS- 3 ) CH- 142 @ TF2-39  :a70 riii B3D POS. 4 ]
CH- 143 & TF2-40 (A71 FUEL ROD POS- 5 )
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Fig. 5.39 Heater Rod Surface Temperature of A7l Rod

RUN 704 MRP? SiJ. BREAK BREAK DIRMETER 25.2/26.2 MM NO Z RSSEMBLY
A B31-M.PL HSZ- LS1-M.PL _52- L11-70.C Liz-
. CH- ie4 [0 TF2-41  (A73 FUEL RQ0 POS. 3 ) CH- 145 0 TF2-42 R72 FufL RDD PDS. £ )
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Fig. 5.40 Heater Rod Surface Temperature of A73 Rod
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RUN 704 MRPZ SU. BRERK BRERK DIAMETER 26.2/26.2 MM NGO 2 ASSEMBLY
ECCS--- HS1-M.PL Hs2- LSL-M.PL Ls2- L11-10.C Li2-
CH- 147 [0 TF2-44 [A75 FUEL ROD POS. 3 ) CH- 148 O TF2-45 (A75 FUEL ROD FCS. 4 1
CH- 148 A& TF2-46 [A75 FUEL ROD PQS. S ]
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BO0 800
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Fig. 5.41 Heater Rod Surface Temperature of A75 Rod
RUN 704 MRP2 SU. BREAK BREAK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECCS--- HS1-H.PL H52- LS1-M.PL L52- LI1-10.C Li2-
CH- 150 [ 7F2-47 [A77 FUEL ROD POS. 1 ) CH- 151 ©® TF?-4B (A77 FUEL ROD POS. Z )
CH- 152 & TF2-49 [A77 FUEL ROD POS. 3 ! CH- 153+ TF2-50 [A77 FUEL ROD POS. 4 )
CH- 154 & 7TF2-S1 1{A77 FUEL ROD POS- 5 ) CH- 155 4 TF2-52 [R¥7 FUEL ROD POS- 6 )
CH- 156 ® TF2-53 (A77 FUEL ROD POS- 7 )
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Fig. 5.42 Heater Rod Surface Temperature of AJ77 Rod
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RUN 704 MRPZ SU. BRERK BRERK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECCS--- HS1-M.PL HS2- LS1-M.PL LS2- LI1-T0-C Liz-
_ CH- 157  [3 1F2-54  (BI5 FUEL ROD POS. | ) CH- 158 @ TF2-55 (B15 FUEL ROD POS. 2 ]
0
: CH- 159 A TF2-86 (B15 FUEL ROD POS. 3 ] CH- 160  + TF2-57 (8IS FUEL ROD POS. 4 )
CH- 161  © TF2-58  (BIS FUEL ROD PDS. S ) CH- 162 4 TF2-53 (B1S FUEL ROD PDS. 6 )
CH- 162 X TF2-60 (B1S FUEL ROD POS. 7 )
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. Fig. 5.43 Heater Rod Surface Temperature of Bl5 Rod
i
| i - - 5 NSSEMED Y
| RUN 74 MEPZ SU. BRERK BRERK DIAMETER £6.2/26.7 MM NO 2 RSSEMBLY
ECCS. - - HSL-M.PL HS2- LS1-M.PL L52- LI1-T0.C L12-
l TH- 164 o TFZ-61 {885 FUEL ROG PDS- 1 ] CH- 185 O TFZ2-62 (BB FUEL ROD POS. 2 ]
~ 5 POS.
; TH- 186 & TF2-53 (BBS FUEL ROD POS- 3 1 CH- 167 + TF2-B4 tBBS FUEL ROD POGS. 4 l
' . E F| . B :
CH- 168 & TFZ2-B5 (BED FUEL ROO POS. S J CH- 189 4 TFZ-66 1BBS FUEL ROD POS. §
? cr- 170 E P67 1885 FUEL ROD FOS. 7 )
o ——BE0
: ahi I T i
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i I i 800
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; et
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o | i —_— Jgsn
: " a0 8BS 120 160 20 74D 280 320
i TIME (SEC) .
Fig. 5.44  Heater Rod Surface Temperature of B85 Rod
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RUN 704 MRPZ SU. BRERK BRERK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECES-— HS1-M .PL H52- LS1-M.PL L§2- LI1-10.¢ Lre-
CH- 171 M TFz-€8 (Cll FUEL ROO POS. 3 ] CH- 172 O TFZ-69 l[fll FUEL RO PDS. 4 )
CH- 173 A TF2-70 (€1l FUEL ROD POS. 5 ]
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8O0 800
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TIME (SEC) .
Fig. 5.45  Heater Rod Surface Temperature of Cll Rod
RUN 704 MRPZ SU. BRERK BREAK DIAMETER 26.2/25.2 MM NG 2 ASSEMBLY
ECCS--- HS1-M.8L Hg2- LSI-M.PL L52- L1i-T0.C Liz-
CH- 174 M TF2-71 (C13 FUEL ROD PDS. 3 1 CH- 175 @ TF2-72 ({13 FUEL ROD POS. 4 )
CH- 176 A TF2-73  (C13 FUEL ROD POS. S ]
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Fig. 5.46 .. Heater Rod Surface Temperature of C13 Rod
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| RUN 704 MRPZ SU. BREAK BRERK DIAMETER 25.2/286.7 ™ N} 7 BSSEMBLY

ECCS--- H51-M.PL HSZ- LS1-M.PL L52- L11-T0.C
! Ch- 177 [ TF2-74  (C15 FUEL ROD FOS. 3 ) CH- 178 O TF2-75 ot o ST PO 4 !
CH- 179 & TF2-76 IC15 FUEL ROD POS. § )
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Fig. 5.47 Heater Rod Surface Temperature of Cl15 Red
RUN 704 MRPZ SU. BREAK BREAK OIAMETER 2B.2/26.7 MM MO 2 ASSEMBLY
€005 - HS1-M.PL HSZ- LS1-M.PL L52- LI1-10.C L1z~
CH- 180 M TF2-77 (031 FUEL ROD POS. 3 ) CH- 1Bl O TF2-78  [C30 FUEL ROD #0S. 4 1
(H- 182 A& TF2-73 (L3 FUEL ROD POS. § ]
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Fig. 5.48 Heater Rod Surface Temperature of €31 Rod
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RUN 704 MRF2 SU. BREAK BRERK GIAMETER 26.2/26.2 MM NG 2 HASSEMBLY

ECCS--- H51-M.PL Ha2- LS1-M.PL L52- L11-T0.C L1z-
CH- 183 M 7F2-80 (C33 FUEL ROD POS. 1 ) CH- 184 ® TFz-81 (£33 FUEL ROD PO3. Z ]
CH- 185 & TF2-B2 (C33 FutL ROD POS. 3 } CH- 186 + Trz-g3 (L33 FUEL ROD PDS. 4 }
CH- 187 & TF2-84 (C33 FUEL ROD POS. 5 ¥ CH- 188 4+ TF2-85 (C33 FUEL RO POS. § :
CH- 189 m TF2-86 1C33 FUEL ROD POS. 7 )
as0 850
800 820
150 PP s a 750
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Fig. 5.49 Heater Rod Surface Temperature of €33 Rod
RUN 704 MRPZ SU. BRERK BREAK DIRMETER 26.2/26.2 MM NQ 2 RSSEMBLY
ELCS--- HS1-M.PL H5Z- LS1-M.PL L582- L1i-T0.C Liz-
Ch- 190 M TF2-87 [C35 FUEL RDO POS. 3 } CH- 191 O TF2-88 {C35 FUEL ROD POS. 4 3
CH- 192 A TFZ-89 (C35 FUEL ROD POS. 5 )
B30 - - 850
800 800
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Fig. 5.50 Heater Rod Surface Temperature of €35 Rod
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RUN 704 MRPZ 5SU. BRERK BREAK DIAMETER 26.2/26.2 MM NG 2 A5SEMBLY
FCCS--- HS1-M.PL HE82- LS1-M.PL L52Z2~ LI1-70.C Liz-

CH- 193 [T TF2-90 (CS1 FUEL ROD PCS. 3 ) CH- 194 ™ TFP-91 (051 FUEL ROD POS. 4

CH- 1895 A TFg-92  (C51 FUEL ROD POS. 5 )
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TIME  (SEC)
Fig. 5.51 Heater Rod Surface Temperature of C51 Rod
RUN 704 MRPZ SU. BRERK BREAK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECCS--- HE1-H.PL Hs2- LS1-H.PL Ls2- LI1-TO.C Liz-
CH- 196 [ TF2-33 (CS3 FUFL ROD POS. 3 1 CH- 187 @ TF2-94 {C53 FUEL ROD POS- 4 )
CH- 198 A TF2-85 (CS3 FUEL ROD POS. § )
850 850
B0 800
750 4\\\ 750
700 700
650 850

= 00 600
550 : —//j/JT 550

) “m\

Y sop 500

(5

o 450 450

2

) .

— 400 MM 400
350 3s0
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0 o 40 80 120 160 200 240 280 3267 2%

TIME  (SEC)

Fig. 5.52

Heater Rod Surface Temperature of C53 Rod
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K
(=]
o
(=3

RUN 704 MRP2 SU. BRERK * BREAK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECCS--- HS1-M.PL HSZ- LS1-M.PL L52- LI1-T0-C Liz-
CH- 199 @ TF2-98 (C77 FUEL ROD FOS. 1 ) CH- 200 © TF2-97 " (C77 FUEL RDD POS. 2 )
CH- 201 & TF2-98 (C77 FUEL ROD POS. 3 ) CH- 202~ + ‘TF2-3% ° (C77 FUEL ROD POS. 4 3
CH- 203 & TF2-100 (C77 FUEL RODPOS- § 1 CH- 204 4+ TF2-101 LC77 FUEL ROD POS. 6 )
CH- 205 X TFz-102 (C77 FUEL ROD POS- 7 )
850 850
800 : 800
750 - 750
__‘/&"_"
700 o2 700
650 5/-“9/* \5\ 650
600

550

550
_, .
% 500 500
L

o 450 450

4

L) 3

= 400 400
350 380
300 300
250 0 0 8O 170 160 200 z40 260 35 20

TIME (SEC)
Fig. 5.53 Heater Rod Surface Temperature of C77 Rod
RUN 704 MREZ2 SU. BREAK BREAK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECCS--- HS1-M.PL H52- LSI-M.PL Ls2- L11-T6.C L1z-

[H- 206 [ TF2-103 (027 FUEL ROD #0S. ! ] CH- 207 @ TF2-104 (027 FUEL ROD POS. 2 ]

CH- 208 A& TF2-105% (D27 FUEL ROD #0S. 3 1 CH- 209 + TF2-106 {027 FUEL ROD PDS. 4 )]

CH- 210 4 TF2-107 [D27 FUEL ROO POS. o ] CH- 211 4 TJF2-108 (027 FUEL ROD POS. B 1

CH- 212 x TF2-109 (027 FUEL ROD POS. 7 ]

850 850
800 800
750 750
i1
700 {Mﬂ 200
650
850 r"a”ﬂ"‘\ﬂ _

X 500 W = 600
550 - - 850
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= 5pp \Q ¢ 500

L

o 450 450

=

[FW)
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300 300
zse d P 80 70 . 160 700 743 760 32 0

TIME (SEC)

Fig._ _'_5.54 .Heater __Rod Surface Temperature of D27 Rod. . -
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: RUN 704 MRP? SU. BREAK BRERK DIRMETER 26.7/26.2 MM NO 7 S3SGEMBLY
ECCS--- HS1-H.PL 52 - LS1-M-PL L52- LiI-10.C Liz-
[H- 213 0 fF2-110 (D88 FUEL ROD POS. ! ] CH- 214 @ JF2-111 1DAB FUFL ROD POS. 2
fH 215 & 1F2-112 (D88 FUEL ROD POS. 3 ) CH- 216+ TF2-113 IDBS FUEL AOD PCS. 4 )
CH- 217 © TF2-114 1088 FUEL ROD POS. 5 ] CH- 216 4 TF2-1i5 (D88 FLEL ROD POS. & ;
CH- 219 ® TF2-116 1088 FUEL ROD POS. 7 |
850 — 850
a00 800
FI - . 750
[t
100 /—1-@-——*—@’#-— 200
50 - : : 650
! = 800 - 1600
{ 550 . 550
: 7
; =] 0
; = 500 &NGK::L 500
| 0 450 , . : as0
! =
! L
- 400
350
3 300 300
750
250 G i 80 126 T60 700 740 7650 ET
TIME [SEC)
Fig. 5.55 Heater Rod Surface Temperature of D88 Rod
RUN 7004 MRF? SU. BRERK BREAK DIAMETER 26.2/26.2 MM N3 2 RSSEMBLY
EICE-- HE1MLEL HEZ - L51-H.0L L52- LL1-T0.C Lie-
THe 220 T TFZ-117 (RS TIE ROG POS. 1 ) CH- 221  © 1F2-118 (ASH TIE ROD POS- 2 !
CHe 227 A TF2-119 (RSS TIE ROD PCS. 3 i CH- 223 -+ TF2-120 1ASS TIE ROD POS. 4 )
Ch- Pv4 @ TFZ-120 (ASS TIE ROD POS. § ; CH- 225 4 1F2-127 (ASS TIE ROD POS. 6 I
CHY 2EG ®TE [ABS TIE ROD 20S. 7 }
N T 500
1 i
! 575
—550
. 525
: 500
| < 5
i S R i - e m - - 450
|
! IS ' 425
" o ADS 400
i = o PRI I
i iad . \\Vﬂ\v\"
= 3y ‘ : by M %Wn 375
355 N . ‘ 150
375 ' | ‘ 325
30C ! i 300
i a0 90 120 160 200 240 780 320

TIME {SEC]
Fig. 5.56 Surface Temperature of Water Rod Simurator, AS5
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RUN 704 MRPZ SU. BREAK BREAK [OIAMETER 26.2/26.2 MM NO 2 ASSEMBELY
LCCS--- H31-M.PL HSZ~ LS1-M.FL Loe- Lit-10.C LlZ- .
CH- 227 [ TFZ-l24 855 TIE ROD POS. 1 1 CH- 228 O TF2-125 (BSS TIE ROD #05. 2 !
CH- 228 A TF2-176 (85% TIE ROO POS. 3 1 CH- 230+ TF2-127 (BES TIE ROQ POS ¢ !
LH- 231 & 1F2-128 [BSS TIE ROD PODS. 5 ] CH- 232 4+ TFZ2-12% (855 TIE ROD POS. B T

CH- 233 " TF2-130 tB5S TIE ROD POS. 7 1 e
L 50C
57% 575
955 550
525 h 525
500 \l 500

X7 475 475

~ 450 450

o}

-

- 428 425

i

o 400 00

=

m .

— 375 375

w
3|0 |- 350
325 ' 325
300 0 0 80 120 160 505 740 280 30 S0
TIME (SEC)
Fig. 5.57 Surface Temperature of Water Rod Simurator, B55
RUN 704 MRPZ SU. BRERK BREAK DIAMETER 26.2/26.2 MM NO 2 RASSEMBLY
£CC5--- HSI-M.PL HE2- 1S1-M.PL L52- L11-70.C L1z~
CH- 234 [ TF2-131 1053 TIE ROD POS. 1 ! CH- 235 (@ TF2-132 (C55 TIE ROD POS. 2 )
CH- 236 & TF2-133 (€55 TIE ROD PDS. 3 ) CH- 237 4 TF2-134 (LS5 TIE ROD POS. ¢ )
CH- 238 & TF-135 (CS5 TIE ROD POS. 5 ) CH- 239 4 TF2-136 (S5 TIE RGD POS. 6 ]
oo paQ 3 TF2-137 (CSS TIE ROD POS. 7 ]
600 ¢ 600
5% 575
580 550
525 525
) 503 500

= 475 475

450 S S 450

Cj .

— 425 475

il

o 400 400

o

Ll

— 375 Lm‘xw 375

L
P g
350 B 350
325 3258
300 300

a a0 B0 120 160 200 240 280 320
' TIME .(SEC)

Fig. 5.58  Surface Temperature of Water Rod Simurator, C55
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RUN 704 MRPZ SU. BRERX BRERK DIAMETER 26.2/2G .. ¥ N2 ORSOEMB
£LCg-- HS1-M.PL H52- 51-M.PL L52- iii-10.C i2-
CH- 241 0 TF2-138 .1055 TIE ROD POS. ! ] CH- 242 M TF2-139 7 1
CH- 243 & TF2-140 (DSS TIE ROD P0S. 3 : CH- 244+ TF2-141 . i
CH- 245 & TF2-142 (055 TIE ROD POS. & ¥ CH- 246 4 TF2-143 . B ]
Ch- 247 ® TFZ2-144 (D55 TIE ROD POS. 7 )]
600 - &0
575 ! GG
550 550
Y
525 M-\H -
500 \ - 500
= 475 \
.. A4S0
O
=2
— 425
Le.
o 400
=
[NE)
— 375
450 -
325 375
309 U 0 & 120 150 Z00 YT 750 3
TIME {SEC)
Fig. 5.59 Surface Temperature of Water Rod Simurator, D535
RUN 704 MRFZ? SU. BREAK BREAK DIAMETER 26.2/26.2 MM NGO 2 ASSEMBLY
FO0S--- HET-M . PL 52— LST-M.PL L2~ LTL-70.C Liz-
TH- 748 moIC-1 {CHANNEL B0X & QUTLET ] {H- 250 o 1C-3 [CHANNEL BOX B DUSLE? )
CH- 252 A I(-5 { CHANNEL BOX C DUTLET 1 CH- 244 + TC-7 {CHANNEL H0X O QUTLET 3
53¢ 800
j
SE) ﬂ 578
=50 m 550
525 o 525
i
500 P e 500
XD 475 475
- 450
425
400
375
Lz - 330
375 325
300 0 a0 80 120 180 700 240 760 30 00
TIME (SEC)
Fig. 5.60 Fluid Temperature at Channel Box Qutlet
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RUN 704 MRP? SU. BRERK BREAK DIAMETER 25.72/7G.2 MM NO 2 85SEMBLY
FOLS--- HE1-M.PL HS2- LS1-M.PL 182: L1-T0L Lige

CH- 249 m 7c-2 LCHANNEL BOX A INLET ] LH- 251 o TC-4 FCHRNKEL BOX B INLET )
CH- 263 & TC-B [CHANNEL B0X C INLET 1 CH- 235 + TC-8 CUHANNEL B2x O INGET i

609 - - e

575 575

S50 550

525 ' : ' 575

San

x4

F
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'
o
o

- TEMP.LFLLID)
“

<ay
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325

g
0 40 . 80 120 160 200 240 260 320

) TIME  (SEC]
Fig. 5.61  Fluid Temperature at Channel Box Inlet

RUN 704 MRPZ SU. BREAK BRERK [DIAMETER 26.2/26.2 MM NDO 2 ASSEMBLY
ECCS--- HE 1M PL H5Z- L51-M_PL Ls2- L11-10.C L1z 4
(M- 256 @ TB-1 [C.B.[NNER SURF. POS.A-1 ) CH- 257 ® TB-2 (C.B.INNER SURF. POS.A-2 )
[H- 258 & T18-3 (C.B.INNER SURF. POS.A-3 ] CH- 258+ T84 {C.B.INNER SURF . PO5.R-4 1
CH- 260 © TB-§ {C.B.INNER SURF. PCS.A-5 ] CH- 261 4 T8-6 £C.B.INNER SURF. POS.A-B 1
CH- 262 ® TB-7 (C.B-INNER SURF. PDS.R-7 )
| 500 600
| 575 575
1 550 550
i 525 525
\
| 500 —500
! X 475 475
(450 e 450
oo
T az5 425
Lia]
o 400 at0
=
Lat
| Il 375
: 30 . . i ] s U R P 3 350
325 325
300 ] al B0 120 . 160 Z00 74D 260 T
' TIME (SEC)

Fig. 5.62 Inner Surface Temperature of Channel Box A, Al Location




RUN 704 BREAK DIAMETER Z26.2/25.7
FCCS--- HS1-M.PL H52- LS1-M.PL 1.82- LT1-T0.C (I
{H- 263 w i8-8 {C-B-INNER SURF. POS.A-B ) CH- 264 o TB-§ -9
; [H- 265 A 78-10  (C.5.INNER SURF. POS.R-10) CH- 2665+ TB-11 Aet]]
.3 [H- 287 ¢ T8-12 tC.B.INNER SURF. POS.A-12} TH- 2E8 4 TR-13 -A-13)
CH- 289 ®  T8-14 {L.B.INNER SURF. POS.R-14}
500 — 500
I
i i
575 3575
550 - 550
525 525
500 —
| = 475
|
| 450
| -
| T
T 425
wl
(£4W
2
Lt
| L ¥ 1]
| _
‘ 350
|
I 325
300 B a0 G 123 160 200 24D ~ g0 s 20
: TIME [SECY
Fig. 5.63 Inner Surface Temperature of Channel Box A, AZ Location
RUN 704 MRPZ SiJ. BREAK BREFRK DIAMETER 26.2/26.72 MM NO 2 ASSEMBLY
ECCS--- +51-M.PL HEZ- LE1-M.PL L$2- LT1-70-C Liz-
CH- 270 © TP-1 . (LOWER PL. O HICH ) CH- 271 ® TP-2  [LOWER PL. D MIODLE )
Cr- 272 & TP-3 {LCWER PL. 0 LOW 1 CH- 273 + TP-4 iLORER PL 180 HIGH 1
CH- 774 & TP-§ {LOWER PL 180 MIDDLE 1 CH- 275 4 TP-6 ILOWER PL 180 LW ]
60D 500
575 a1
550 —Js50
528 — 525
500 - \ - 500
X 475 475
45C e —450
o
T a4z 25
(9]
o, 400 400
b
1)
T 375 MW -
356 MNM‘\. 30
_ v
375 325
300 ] 0 a0 120 160 Z00 240 280 3a5 300
TIME (SEC) _
Fig. 5.64 Fluid Temperature in Lower Plenum, North and South
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TEMP .(SLAB)

RUN 704 - MRPZ SU. BRERK BRERK DIAMETER 26.2/26.2 MM NG 2 PSSEMBLY

FLCS--- HS1-M.PL HsZ- L LsimRL Ls52- LII-T0.C Liz-
(H- 276 [ TP-7 (LOWER PL CENTER LOW ¥ CH- 277 @ 1P-8 (LOWER PL. CENTER BOTTOM )
CH- 278 & TP-O {LOWER PL. GUIOE TUBE ) CH- 273 4 1P-10 ° (LOWER FL. QUTER BOTTOM 1

600 : - 600

575 . 575

550 ' 550

525 ' 525

500 i 500
X475 475

450 L L ¥ 450

425 . 425

40!3 400

375 o : quti:i:fz 375

350 . ‘ T ’ = R - m%w \...-.;-«350

. . PR \‘““\vmgyﬂ
325 e Y73
300 5 a0 80 ) 160 200 740 260 32 o
TIME [SEC) :
Fig. 5.65 Fluid Temperature in Lower Plenum Center and Guide Tube
RUN 704 MRPZ SU. BREAK BREAK DIRMETER 26.2/26.2 MM NO 2 BSSEMBLY
ECCS--- HS1-H.PL HS2Z- LS1-M.PL L52- LI1-10.C Liz-

TH- ZB0 m TG2-1 (YPPER TIEPLATE A LP. 1 1 CH- 281 @ -1G2-2 [UPPER TIEPLATE R UP. 2 1

[H- 282 & 7152-3  (UPPER TIEPLATE A UP. 3 ) CH- 283 ° + TG2-4  (UPPER TIEPLRTE R UP. 4 }

CH- 284 @& 7TG2-5  (UPPER TIEPLATE A UP. § )

850 850
800 800
750 : 750
00 - 4700
650 _ 650
~ 500 s00

- 050 —w | : I 550

= s00 : L 503

[E . S

o 450 - 450

= ok

Z .

H a0 s e o 400
30 i 350
ELLu] ) - 300
250

o a0 - T80 120 - {60 200 240 780 . 370 2

TIME  (SEC)
Fig. 5.66_. .. Fluid. Temperature in Upper Region of Upper Tie Plate



RUN 704 MRP? SiLi. BREAK BREAK DIAMETER 26.2/26.2 MM NG 2 ASSEMBLY
ECES-—- HS1-M.PL HS2- LS1-M.PL L52- LI1-TO.E L1z-
CH- 285 [ TG2-6  (UPPER TIEPLRTE R UP. B ) CH- 286 O 1G2-7  (UPPER TIEPLATE R LP. 7 @
CH. 787 A TG2-8  (UPPER TIEFLRTE A UP. B ) Cr- 288+ TGZ-9  (UPPER TIEPLATE A uP. & 3
CH- 289 & 16G2-10 {UPPER TIEPLATE A UP. 10 1]
a0 - : 850
8O0 800
! 750 — 750
' 700 700
650 650
= 500 £00
~— 550 - 550
3
e
3 sa0 500
} u
o 450 450
=
Ll
400
|
350
380 ; 300
250 § it 56 73 {En 200 748 780 35 20
_ TIMC  (SECH
Fig. 5.67 Fluid Temperature in Upper Region of Upper Tie Plate
RUN 704 MRFZ SU. BRERK BREAK DIAMETER 26.2/726.2 MM NC 7 RSSEMBLY
ECES--- HS]-M.PL HSZ- LSI-H.PL L§e- L1r-10.0 Liz-
E-H- 393 M T62-1t [IJPPER TIEPLRATE R LOW. L1} CH- 291 O TG2-12 TUPPER TIEPLATE 8 LOW. 17}
CH- 292 A THZ-(2 {UPPER TIEPLA'C A LOW. I3 CH- 293 + 1G2-14 IUPPER TIEPLATE A LOW. 14}
: [H- 254 & T02-15 (UPPER TIEPLATE A LOW. 15 '
] .
! 850 ; 850
300 Bijﬂ
150 750
00 700
650 —650
X 500 J’l 500
— Gl m\{‘;ﬁ-""‘vj{ + —1{850
5
—1 500 500
L
o 450 450
=
[) .
= 400 400
L 350
308 300
250 T 0 i) 120 160 00 740 780 30 L0
TIME {SEC)

JAERIT-M 8968

Fig. 5.68 Fluid Temperature in Inmediate Upstream of Upper Tie Plate
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RUN 704 ‘MRPZ Si. BREARK - BREARK DIRMETER 26.2/26.2 MM NG 2 RSEEMBLY
ELEGe-- HG1-M.FL HS2- o LS1-M.PL L52- LI1-10.0 Lrz-
w255 M 162 16. (UPPER TIEPLATE R LOW.1E] CH- 236 O -Toz-17 TUPPER TIFRLATE
. 797 A TGZ-18 -GJPPER TIEPLATE A LOW. 18) CH- 298 + T02-19 TUPPER TIEPLATE
TH- 755 % TGZ-20  LUPPER TIEPLATE A~LOW. 201 : ST :
it — { 5350
. ‘RO
LI M
o s
m b b 250
on 700
- -—i8a0
< Enn 600
.ssg kel - — A f 550
(] . .
. = 5c0 208
: L
|
: . — 4
| T es0 50
-y
tal
— agn
kL
300 300
250 B a0 80 120 160 200 - 240 280 320
‘ TIME [SEC) |
1 ] . . ie Plate
i Fig. 5.69 Fluid Temperature in Immediate Upstream of Upper Tie
RUN 704 MRPZ SU. BRERAK BREAK DIRAMETER 26.2/26.2 MM NO 72 RSSEMBLY
ECCS--- HS1-M.PL HS2- LS1-M.PL Ls2- L1i-T0.C Liz-
CH- 300 {1 LB-1 (C.B.WATER LEVEL POS. 1-1} CH- 301 o LB-2 [C.B.WATER LEVEL POS. 1-2)
CH- 302 4 LB-3 (C.B.WRTER LEVEL POS. 1-31 CH- 303  + LB-4 {C.B.WATER LEVEL POS. |-4:
CH- 304 & 1B-5 IC.B.WATER LEVEL PDS. 1-5) {H- 305 4 |B-6 {C.B.WATER LEVEL PDS. 1-GI
CH- 306 ® LB-7 (C.B.WATER LEVEL POS. 1-T)

L L T L L R dhaitt o
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1
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0 40 ) ga. .. . 120 . 160 ) 200 240 280 320
TIME  (SEC)

Fig. 5.70 Liquid Level Signal_in_Channel Box A, Al Lgcation
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RUN 704 MRP2 SU. BRERK BRERK DIAMETER 26.2/26.2 MM NP RSSEMED
LS - HG1-H.PL M52~ LS1-K.PL L52- LI1-TD.E Llz-
T 307 [0 LB-B (C.B.WATER LEVEL POS. 2-1) CH- 308 O L#-9 L. RATER LEVEL PDS. 2o
TH- 303 A LB-10  (C.B.WATER LEVEL POS. 2-3) CH- 310 .+ 18-11 ° [C.B-WATER LEVE( P25, 2.4
tH- 311 @ LB-12  1C.B.HATER LEVEL POS. 2-5) [H- 312 & LB-13  (C.B.WATER LEVEL POS. 2-6
[%- 313 o LB-14  (C.B.WATER LEVEL POS. 2-7)
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TIME (SEC)
Fig. 5.71 Liquid Level Signal in Channel Box A, A2 Location
RUN T4 MRPZ SU. BREAK BREAK DIRMETER 7#6.2/26.2 MM NOZ HBSEME
viss 1151 -4.PL HSZ - 1L.S1-4.PL L52- Li1-T0.C Lig-
UEeoa14 T 1ge13 (CLBLWATER LEVE; POS. 3-1) CH- 315 O (B-i6 37
Do 318 A (Be1T IL.BLAATER LEVEL POS. 3-31 gh- 317 4 15-18 3.4
e ® UB-38  {0.0.WATER [EVEL FPOS. 35 tw- 318+ 1820 36
- oOLR-7 iC.R.WRIER | EVEL P0S, 3-7!
o ; 1 P
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—_ ' A e S R .
5
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L age - N - e e e — H ——t
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I e B P P TR g e A o - A f* e
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TIME [SECY
Fig. 5.72

Liquid Level Signal in Channel Box C
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RUN 704 MRPZ SU. BREAK BRERK DIAMETER 25.2/26.2 MM NO 72 ASSEMBLY
ECCS--—- HS1-M.PL H52- LS1-M.PL Ls2- LIt-T0.C L1z-
CH- 321 o LL-1 (LOWER PL. CENTER HIGH } CH- 322 o Li-2 [LOWER Pl . CENTER MIDDLEL!
CH- 323 & LL-3 {LOWER PL. CENTER MIDDLEZ] CH- 324 + Li-4 {LOWER FL . CENTER LOW
CH- 325 & LL-5 fLOMWER PL. O 1LOW i CH- 326 4+ LL-b [LOWER PL. O BOTTOM ]
CH- 327 HoOLL-7 [LOMER PL. 1BO LOW 1 CH- 328 * | L-8 (LOWER PL. {30 B07TTOM _]
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Fig. 5.73 Liquid Level Signal in Lower Plenum
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Fig., 5.74  Mixture Level Transients in Core and Lower Plenum



