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The report presents data of RUN 710 at ROSA-III test facility., RUN 710
simulates a 200% double-ended break at the inlest side of a recirculation
pump of a BWR. All ECCS are activated and elegtric power to simulated
fuel rods in one core channel among four is not supplied in RUN 710. The
primary initial conditions are steam dome pressure 7.35 MPa, lower plenum
subcooling 10.8 K, core inlet flow rate 31.3 kg/s and core heat generation
2.42 MW. Peak cladding temperature is 609 K at Position 3, 352.5 mm above
the mid plane of the core. All heater rods are quenched after ECCS

actuation and the effectiveness of ECCS is confirmed.
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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 Atomic Energy
Research Institute).

The ROSA-III facility is a volumetrically scaled (1/424) boiling water
reactor (BWR) syétem 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-III 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-III 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 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 accaunt,for such unexpected
behavior.

The information acquired from loss-of-coolant experiments (LOCE) ig
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 710, conducted on August 1, 1979, is a blowdown test with full
ECCS actuation, simulating a double-ended break on the inlet side of a
recirculation pump. Heat generation in the core simulates decay-heat
power, delayed neutron fission power and stored heat release of actual
fuel rods after the break. Heater power is not supplied to Channel A to
examine the effect of low power channel to the thermo-hydraulic phenomena
during a LOCA.

The primary objectives of the test were to:
(1) Provide data to evaluate ROSA-II emergency core cooling system

(ECCS) scaling techniques in the blowdown of a system.
(2) Provide integral system code assessment data on a double-ended break

at the recirculation pump inlet side.

Run 710 was conducted from initial conditions of 7.35 Mpa and
553 K in the steam dome of the pressure vessel. The subcooling in the
lower plenum was 10.8 K. The core inlet flow rate was 31.3 kg/s and the
core outlet quality was 1.9 %. The steady state power for the core was
2.42 MW corresponding to 26.9 % of the BWR steady state power.

The purpose of this report is to present the data from Run 708 in
an uninterpreted but readily usable form for use by the nuclear community
in advance of datailed analysis and interpretation. Section II briefly
describes the ROSA-II configuration, Section T discusses the ROSA-II
instrumentation system and the methods of obtaining certain measurements,
Section IV summarizes Run 710 initial conditicns and test procedures,
and Section V presents the data with supporting information for data

interpretation. Section VI describes concluding remarks.
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5. ROSA-ITI 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 saféty 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
III. The ROSA-III major components and the pressure vessel internal
structure are shown schemétically in Figﬁre 2.1 and 2.2, respectively.

The ROSA-III piping system is shcwn 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, & simulated steam dryer plate, and a steam dome. The
core is composed of fouf half-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 plateé.
The simulated fuel rod is heated electrically with chopped-cosine axial
power distribution. The effective heated length is 1880 um, one half of
the active length of a BWR fuel rod. The orifice plate assembly at core
inlet simulates the flow resistance of the nuclear core.

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

— 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 initiatiom, 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 feedwater is preheated in heat exchangers (EX1 and EX2) and
supplied to the feedwater sparger.

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 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
gquick shutoff valve to simulate a double—ended shear break or a split
break. Each break simulator is composed of 30 cm long nozzle 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 nozzle diameter of 26.2 mm.
The flow area of the nozzle corresponds to 1/424 of the recirculation
loop piping flow area of a BWR/6.

The ECCS of ROSA-TO simulates that of the BWR, including HPCS, LPCS,
LPCT and ADS. The spray systems, the HPCS and the LPCS, spray the
emergency cooling water on the top 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 fiow rate,

Piping of recirculation line was changed a little after RUN 706 to

reduce the flow resistance for better simulation of BWR piping.
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3. INSTRUMENTATION

The instrumentation system of the ROSA-II1I 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 gimulated 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 acquisition system (DATAC-
20008} 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 with 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-conductor 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 electr0~magnetié
flow meters depending on the fluid cendition and the measurement location.

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,

— 5 —
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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 mm¢ 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 éhannel 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 signal. The latter detects the average void distribution
around the probe with thé 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 development
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-

vescel instrumentation, or in-core instrumentation (Figs. 3.1 = 3.14)},

__64.
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Simulated fuel rods are named by one aplhabet and two numerals.
Alphabet shows the fuel channel, the first and the second numerals show
column and row in 8x8 fuel rod array, respectively, for the heater
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 column and
second row of fuel rod array in the fuel channel A,

The data acquisition system utilizes two recording systems of major
and minor impeortance. The data recorded on the magnetic tape of the
main acquisition system are processed by the FACOM 203-75 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 examplie, the data tape 1s re-processed using the correct conversion
factors determined from consistency examination. Data processing program
developed for the ROSA-II 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.

Instrumentatjion and data processing is described in reference [2].
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4. TEST CONDITIONS

The test conditions of Run 710 are summarized in Table 4.1, Run
710 simulates a 200% double-ended break at the recirculation pump suction
side. The pressure in the steam dome of the pressure vessel is 7.35 MPa
and the temperature is its saturated value, 562K. The initial lower
plenum subcooling is 10.8K. The core inlet flow rate is 31.3 kg/s and the
core outlet gquality is estimated to be 1.9 Z. Initial recirculation
flow rates of the broken loop and the intact loop are 0.0209 m3/s and
0.0208 m3/s1 respectively. Steady state steam discharge flow rate was
1.1 kg/s.

The steady state power is 2.42 MW which corresponds to 26.9 % of
the BWR steady state power, and the maximum linear heat rate (MLHR) was
9,56 kW/m. The transient power simulated decay heat power, delayed
neutron fission power and stored heat release from BUWR fuel rods.
Measured transient power is shown in Fig. 5.39 and Fig. 5.40, In RUN 710
heat is not generated in Channel A.

The steam line and feedwater line are independent open loops for
the present test. Each line has steady and transient lines as shown in
the flow diagram Fig. 3.1 and the steady line is switched to the transi-
ent line at the time of break. Each lime has a flow meter. The closure
of the valves in the steam line and feedwater line takes a few geconds
as shown in Fig. 5.42. The steady flow line of main steam were closed
at 1.0 s and transient flow line began to open at 0.6 s and completely
opened at 1 s. This line initiated closing at 3.5 s and clpsed
completely at 5 s. The feedwater lime initiated clesing at 2 s and
completely closed at 3 s. It takes 1.5 and 1.0 s for closing transient
steam line and feedwater line, respectively. The valve characteristics

are shown in Table 4.2.
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5. DATA PRESENTATION

The sequence of major events are surmmarised in Table 5.1. Feedwater
line and steam line were completely closed at 4.8 s and 8.6 s after
initiation of break, respectively. The recirculation suction line outlet
from downcomer uncovered at 17 s and high quality fluid flowed out from the
vessel side of the break thereafter., Heater rod surfaces above Position
3 in Channel B, C, and D exposed to steam at 16 s and rewetted at 20.6 s
due to the initiation of a lower plenum flashing at 17 s. The HPCS was
initiared at 20.0 s after break. Heater rod surfaces above Position 4
in Channel B, C and D reexposed to steam at 60 s. The LPCS and LPCI were
initiated at 67 s and 79.6 s, respectively. All heater rods were quenched
at 98 s and the mixture level in the core recovered at 100 s. ADS valve
was cpened at 112 s and closed at 480 s approximately. Heater rod surface
temperature in Channel A simply decreased with time because of no heat
generation, however, some exposure to steam was observed above the midplane
of the core.

Figure 5.1 through 5.7 show pressure transients in the wvessel and
loops. Figure 5.8 through Fig. 5.33 give differential pressure through
the vessel and loops. In Fig. 5.12 CH 27 and CH 29 are over the scale due
to inadequate settings of the meagsurement range.

Figure 5.34 through Fig. 5.38 show flowrate.

Figure 5.39 and Fig. 5.40 show power supplies for simulated fuel rods
with the maximum capacities of 550 and 2100 kW. The 1800 kW power system
was not used and heat was not generated in Channel A.

Pump rotations of recirculation pumps in the intact and broken loops
are shown in Fig. 5.41. The rotation of broken loop pump reversed at 3.7 s.

Major operational signals of breaks and valves are shown in Fig. 5.42.
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Figure 5.43 through Fig. 5.65 give the fluid temperatures. In the
figures the fluid temperatures at the bottom of the lower plenum and
upper plenum, CH 276 and CH 66 are presented as the basis for comparisomn,
which are nearly equal to the saturation temperature in the system after
the initiation of a lower plenum flashing at 17 s.

Structure wall temperatures are shown in Fig. 5.77 through Fig. 5.82,
The data of CH 276 is also presented in the figures.

Conductivity signals in the core and the lower plenum are shown in
Fig. 5.83 through Fig. 5.86. High value indicates a liquid phase and low
value indicates a vapor phase.

Heater rod surface temperatures are shown in Fig. 5.87 through Fig.
5.121. 1In the figures the fluid temperature in the lower plenum, CH 276
is also shown as the basis for comparison. The heater rod surface
temperatures are compared in the figures showing the axial distribution
along the heater rod and the horizontal distribution in the core.

The mixture level variation in the lower plenum and the core cbtained
from the conductivity probe signals are shown in Fig. 5.122. In the

figure heater rod surface conditions are also presented.
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6. CONCLUDING REMARKS

The conduct of ROSA-III experiment Run 710 and the experimental
data acquired concerning integral system phenomena assoclated with a
loss of coolant are considered to have met the objectives as described
in section I.

The ROSA-III facility and its instrumentation worked well, and the
obtained experimental data are useful for assessing computer codes for
BWR LOCA/ECCS analyses in the blowdown from a 200 % double-ended break
at recirculation pump suction. Electric power for the core simulates
decay-heat power, delayed neutron fission power and stored heat release

of BWR fuel rods.
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Table 2.1 Primary Characteristics of BWR-6 and ROSA-TII
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BWR-6 ROSA-I1I BWR/ROSA
No., of Recirc. Loops bi 2 i
No. of Jet Pumps 24 4 6
No. of Separators 251 1 251
No. of Fuel Assemblies 848 4 212
Active Fuel Length (m) 3.76 1.88 2
Total Volume (ms) 621 1.42 437
Power (MW) 3800 < 4,24 > 896
Pressure (MPa) 7.23 7.23 1
Core Flow {kg/s) 1.S4x104 < 36.4 > 424
Recirculation Flow (1/s} 2970 7.01 424
Feedwater Flow (kg/s) 2060 4.86 424

489 489 1

Feedwater Temp { K}

—1 2
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Table 4.1 Test Conditions of the ROSA-III RUN 710

Parameter

Specified Value

Measured Value

Break Conditions

Recirculation pump

Location Recirculation pump
suction line suction line

Type Double-ended Double-ended
Break Orifice Diameter (mm ) 26.2 26.2
Initial System Conditions

Steam Dome Pressure { MPa ) 7.35 7.35

Lower Plenum Temperature ( K } —— 553

Lower Plenum Subcooling ( K ) -—-- 10.8

Core Inlet Flow Rate { kg/s) 36.4 31.3

Brokern Loop Flow Rate ( m3/s) S 2.09 x 1072
Intact Loop Flow Rate ( m3/s) ———- 2.08 x 10 °
Core Outlet Quality (-1 -——- 0.019 (Estimated)
Power Level ( kW) 3251 2423

( 500+808+1923 ) ( 5D0+0+1923 )

Maximum Linear Heat Rate

of Region 1 [ 39 rods | (kW /m) 9,56 9.56

Region 2 [ 63 rods ] (kW/ m 9.56 0
Region 3 [150 rods ] (kW/m) 9.56 9.56

Power Curve Fig. 2.5 Fig. 5.39 and Fig. 5.40
Water Level in PV {m) 4.62 4.62
Feedwater Conditions

Steady State Line

Temperature (K - 345

Flow Rate ( m3/s) - Fig. 5.36
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Table 4.1

{Centinued)

Parameter

Spesified Value

Measured Value

Feedwater Conditions ( Continued }

Transient Line

Temperature { K) 343 345
Flow Rate { m3/s )| Keep Steady State Value Fig. 5.36
Termination Time (s) 2.0 3.1
{ Completely Closed
at 4.8 s )
Steam Discharge Conditions
Steady State Line
Flow Rate { kg/s ) -—— 1.1
Transient Line
Flow Rate ( kg/s ) - Fig 5.36
Qrifice Diameter { mm ) 20.0 20.0
Termination Time { s 3.0 3.2
( Completely Closed at
8.6 s )
ECCS Conditions
HPCS
Injection Location Upper plerum Upper plenum
Initiation Time {s) 27.0 20.0
at Pressure in PV { MPa ) e 6.3
Water Level in PV {m} ———- ———-
Coolant Temperature k1 313 313
Injection Flow Rate (md/s 1| 2.28 x 107% at 8.0 MPa Fig. 5.35

9.67 x 107" at0.95 MPa
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Table 4.1 {Continued)
Parameter Specified Value Measured Value
ECCS Conditions ( Continued )
LPCS
Injection Locaticn Upper plenum Uppef plenum
Initiation Time (s) -——- 67.0
at Pressure in PV { MPa } 2.16 2,22
Water Level in PV {(m) - -——-
Coolant Temperature ( X 313 313
Injection Flow Rate {md/s ) 9,67 x 104 Fig. 5.35
LPCI
Injection Location in-shroud in-shroud
Initiation Time (s) 13 s after LPCS 79.6
activation
at Pressure in PV { MPa ) - 1.68
Coolant Temperature (X)) 313 313
Injection Flow Rate { m3/s ) 3.83 x 1073 Fig. 5.35
ADS Conditions
Valve Opening Time (s 120 112
Valve Closed Time (s) 480 480 [ Approx.}
Flow Rate { m3/s ) e Not Measured
Orifice Diameter ( mm } 6.0 6.0

Table 4.2 Valve Caracteristics of Steam Discharge Line

Valve Ciose to Open

Open to Close

(sec) (sec)
AV165 { MBIV Valve ) 0.1
AV168 { Steady State Line ) -
AV169 ( ADS Valve } 0.3
Orifice Diamater Arﬁa
{mm) {mm™)
OR3 Not Used -
OR4 6.0 28.27
0”3 20.0 314.156
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Table 5.1 Sequence of Events in RUN 710

Time After
Break ( s ) Events

0.0 Break
Initiation of core power control (1)
Terminate intact loop recirculation pump power
Terminate broken loop recirculation pump power

3.1 Initiation of feed water valve closure
3.2 Initiation of steam discharge line valve closure
4.8 Closure of feed water line
3.6 Closure of steam discharge line
12 Jet pump suction nozzle uncovery
13,3 Initiation of core power reduction
16 Exposure of rod above Pos.3
17 Recirculation pump suction nozzle uncovery
17 Lower plenum flashing initiation
20.0 HPCS injecticn initiation
20.6 Rewetting abcve Pos.3
60 Reexposure above Pos.4
67.0 LPCS injection initiation
79.6 LPCI injection initiation
83 Quench at Pos.4
92 Quench at Pos.3
96 Quench at Pos.Z
98 Quench at Pos.l
i00 Recovery of Mixture Level in Channel C
112 ADS valve opening
(480)* ADS valve closure

End of data acgquisition

Notes : {1) See Fig. 5.39 and Fig. 5.40

* Approximate value
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Fig. 3.8 ROSA-III pressure vessel with instrumentation
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Fig. 5.3 Pressures at recirculation pump
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Fig. 5.4 Pressures at immediate above and below break A
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Fig. 5.5 Pressures at immediate above and below break B
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Fig. 5.6 Pressures in break nozzle A
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Fig. 5.7 Pressures in break nozzle B
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Fig. 5.8 Differential pressures between lower plenum and upper plenum,

and upper plenum and steam dome.
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Fig. 5.9 Downcomer head
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Fig. 5.10 Differential pressures between discharge and suction, and
between drive and suction of intact loop jet pumps
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Fig. 5.11 Differential pressures between discharge and suction
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[H- 23 M -7 tJP-1 DRIVE-SUCTION § CH- 25 @ b -3 { JP-7 DRIVE-SUCTION ]

TH- 27 A D -l {JP-3 DRIVE -SUCTION 1 CH- 29 + 0 -13 {JP-4 ORIVE-SUCTION i
2500 jzsmu
2250 2050
2000 : 2000
1750 1750
1500 _ {1500

(e

a_

X 1950 1250
{080 : 1000

8_33 .

< 250 250

[o:f

a

. 500 500

L.

0 250 250
e a
-#50 -250
. N DV 7

500 g 0 Yoo 120 160 768 740 260 s o

TIME (SEC)
Fig. 5.12 Differential pressures between drive and suction
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RUN 710 SUCTION BRERK BRERK OIAMETER 26.2/25.2 MM NO 21 ASSEMBLY
ECCS--- HS1-UP.P Hs2- LSI-UP.P L52- L11-T.C0 Liz-

CH- 30 1 O -14  (MRP-1 DISCHARGE-SUCTION ) CH- 31 © 0 -15  (MRP-2 DISCHARGE-SUCTION }
2500 2500
2250 2250
2000 2000
1750 1750
1500 A 1500

jon

o

X 1250 1250
1900 1000

2

U2 450 \ 750

o

o

. 500 500

L.

O 250 \\9‘”\3\ 250

N "9\-...8__4_
0 - e AR i 0
-250 -250
~500 5 a0 a0 170 160 200 240 760 35 o0
TIME (SEC)

Fig. 5.13 Differential pressures between delivery and suction of
recirculation pump

RUN 710 SUCTION BREAK BREAK DIAMETER 26.2/26.2 MM NO 21 RSSEMBLY
ECCS--- HS1-UP .P H52- LSi-UP.P L52- L11-1.00 Liz-
CH- 386 0 -16  (OC 8OTTOM-MPP-| SLCIION
70 20
15 15
10 IH 10
5 5

0 g Vﬁﬁﬁﬂﬁﬁ*wﬂﬁﬁ"ﬁkﬁ#vlw o

KPR

8
e -15
[0
a-
L 2 J -20
L
O 25 lWM -25
- W -3
-35 -35
| .
-4 .
g g 80 {50 740 320 00 E 560 640 40
TIME [SEC)

Fig. 5.14 Differential pressure between downcomer bottom and MRP1 suction
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RUN 710 SUCTION BREAK BRERK DIAMETER 2B.2/2E.2 MM NO 21 RSSEMBLY
ECCS-- - HS1-UP.P HS2- LS1-UP.P L52- LI1-T.C0 Liz-
CH- 387 0 -17  (MRP-1 OISCHARGE-JP-1DRT.)
128 120
e 110
106 100
30 f 50
B0 80
T
o i
< 70 0
80 60
2
Wsp 50
& Lﬂ MW
L0 4 f 40
. f
3y ) 30
20 \ Ao 20
10 J;V 10
; f b YL 0
0 g0 1650 240 320 400 180 50 540
TIME (SEC!

Fig. 5.15 Differential pressure between MRP1 discharge and JP! drive

RUN 710 SUCTION BRERK BREAX DIRMETER 26.2/26.2 MM NO 21 RSSEMBLY
ECCS--- 51 -UP.P HS2 - LSI-UP.P Ls2- L11-T.C0 Liz-
TH- 388 D -18  [MRP-1 DISCHARGE-JP-20RI.)
120 120
110 10
100 100
30 f 90
80 80
an
o
g 70
60 60
2
50 S0
g o
T 0 e A" 40
Lin ¥
i l
0O 30 30
20 W 0
| @[ o
o iy A 0
0 80 160 240 320 £00 480 560 640
TIME (SEC)

Fig., 5.16 Differential pressure between MRPl discharge and JP2 drive
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RUN 710 SUCTION BREAK BREAK DIAMETER 26.2/26.7 MM NO 21 RSSEMBLY
ECES--- HS1-UP.P HS2- L5L-UP.P £82- L11-T.C8 L1z-
CH- 389 D -19  (OC MIDOLE-JP-1 SUCTION

240 I 240
220 220
200 - - =~——200
186 180
160 160

T

Q.

<7 140 u 140
120 120

W

& 100 160

0.4

o

L. 8O 80

L

SN 80
40 a0
20 20

!\
q i v 0
g an 150 240 320 400 480 560 540
TIME [SEC)

Fig. §5.17 Differential pressure between downcomer middle and JP1 suction

RUN 710 SUCTION BRERK BREAK DIAMETER 26.2/725.2 MM NO 21 RSSEMBLY
ECCS--- HS1-LP P H52- L5 -UF.P L52- LI1-r.co Li2-
ch- 390 9 -20  !DC MIDDLE-JP-2 SUCTEON )
24D 1 1240
i
220 220
200 200
180 180
180 160
o !
a !
1<1a0§ H 140
120 ~ i20
@
RS 160
o
&
L 80 80
o
ST i 80
40 40
20 20
C L 1 ] D
] 80 160 240 320 400 480 560 E40
TIME {SEL)

Fig. 5.18 Differential pressure between downcomer middle and JP2 suction
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RUN 710 SUCTION BREAK BRERK DIAMETER Z26.2/26.7 MM NO 21 ASSEMBLY
ECIS--- HS1-UP.P H52- LS1-UP.P Ls2- Lil-7.00 Liz-
CH- 391 o -21 [JP-1 DISLHRRGE -LOHWER PL.)
E &0
i

50 50
40 40
30 n
20 20

« h

X g 10
! 0

% «MWMWWWWWW i

[Op] .

B N/” - 10

o |

o

Lo-e W "'%f.' -20

L

O .3p =30
-40 - E -40
.50 -80
~&u 0 35 180 240 320 400 480 560 40 -50

TIME (SECY

Fig. 5.19 Differential pressure between JPl discharge and lower plenum

RUN 710 SUCTION BREARK BREAK DIAMETER 25.2/2G.2 MM NO 21 RSSEMBLY
ECCS--- HS1-UP .P HS2- L51-UF .7 Ls2- L11-T-CO Liz-
CH- 392 0 22  1JP-Z DISCHARGE -LOWER PL.)
Bl ; — 50
{
: i
50 : : 56
40 ap
30 ; 10
ESI 20
& h
¥ 10 f 10
0 0
; SNy e
i W
[0l
a
L 20 ot vy -20
L
D _3p -30
10 -ap
_89 -8
1
80 g a0 Te0 z40 350 700 280 EGG gag o
TIME [5EC)

Fig, 5.20 Differential pressure between JP2 discharge and lower plenum
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RUN 710 SUCTION BRERK BREAK DIAMETER 726.2/26.2 MM NO 21 ASSEMBLY
FCCS- - HS1-UP P HS2- LS1-UP P Ls2- LI1-T.00 Liz-
Ch- 383 0 -73  10C BQTTCM-BREAK PY SIDE !
2400 - ) 2400
2200 2200
2000 | . ! 2000
| |
1820 \ 1800
1500 1 1600
T 2 ]
o i
X 1400 ¢ 1400
,
1200 p— ! ' 1200
2
93 1000 1000
. [0
i |
. 8o N ———{B00
[ -
3 800 _ 500
400 \\_/\\ 400
200 200
J | D
5 G a0 160 " i 320 400 280 =3y gan 0
TIME [SEC!

Fig. 5.21 'Difféfén%iélTﬁfegéﬁge'Befﬁééh:ﬂbwhéomer'béffbm and bleak B

RUN 710 SUCTION BRERK BRER® OIAMETER 26.2/26.2 MM NO 21 ASSEMBLY

elLlg--- HS1-UP.F HSZ2- L51-ur.r L52- LIt-1.00 L12-
CH- 395 D -2%  {BREPAM FUME SIDE-MRP-2 S.!
100 T wv% ‘ 1100
. hﬂv~4qp_hv_\m buhw,,\vﬁ,v~£f ‘ 50
o gremrm— S
W i
] g
i
50 H -50
] ;
i
g —— ————j—:on
T |
o i
X .50 -150
-208 -Z00
u .
35}
U3 250 -250
- r
an
L e S 300
[V
O 350 . -350
—400 -400
~a50 -450
e R - .
300 5 &0 T60 40 530 200 {60 s60 gag o
[

TiME SEC!

Fig. 5.22 Differential preséure between break B and break A
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RUN 710 SUCTION BRERK BRERK BIAMETER ZB6.2/26.2 MM NO 21 ASSEMBLY
ECCS- - HS1-UP P HG2- LS1-UUP.P L52- LI1-7.CO Liz-
Cr- 396 7 -76  (MRP-Z DiSCHARGE-JP-3 OR.!
200 — ‘ 200
I
150 | 150
i
150 - i 100
o
50 50
C — —_———— . f Q
Z ,d——~*~"‘"”“»~qrmﬂﬂ'~*w""
E 50 ! A',Jf"r/ ; -50
\
| /J? !
- -1a L ¥ - 100
) I | 3
& en & !
Y IE I i -150
o |
& |
o -700 y - -200
[ 4
jowr ;
[ -250
| |
30— ! -300
f |
P
-350 i | -350
: | : :
P B - L ‘ - . . -400
0 80 60 240 320 303 480 560 640
' TIME SLC '

Fig. 5.23  Differential p;es;urq_peyweepwbreak,A“and‘MRPZ suction

RN Y SULTICN  BRERK BREAK [IAMETER 76.2/25.2 MY NO 2i ASSEMBLY
UG RN e HSZ - LEL-UPLP Lé? o [1-1.00 17
e ay D o-Z7 IMRP 2 DISIRASGE P-4 DR.:
I ; s i et S B N U
o ! ; ! ' i
5t ! : } ! s
‘ ‘ : : !
i i |
nr L. ,‘. _ P _ 1. . i k)
-t I ) H L
55 1 ! 5
i : -
i} — Rt el rouir e rywes o A g— - =l —n
| e s ~3 S
o ™ A }
ol . o |
T o 1 i | -50
* ! # |
| s
R _ T UV R — ; - Y]
. o T F " .
% i | ! 5o
5 - ! i : _
R al | !
4 I
o |
L2 t s s ~— - 200
LL |
£ -280 -250
% L 300
-30¢ Bt | 7 -2
!
- 350 : ; -350
| | i
L ] i | | | i
- : L L — 400
43 2 80 160 240 .~ 320 400 480 560 84
TIME LSEC!

Fig. 5.24 Differential pressure between MRP2Z discharge and JP3 drive
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RUN 710 SUCTION BRERK BREA®X DNIAMETER 26.2/26.2 MM NO 21 RSSEMBLY
ECLS - - HS1-UP P HE2- LSE-UP.P L§2- L11-T.0O L1z-
C=- 338 0 -78 (DC MIDDLE-JP-3 SUCTION )
80 an
i i 70
s |- 60
f ; :
(\ £
50 50
- : - a0
a i
2 i
RS i P f 3¢
i
20 —+ 20
5 o
:Lj 10 ' : 1o
x o
% W, T M,
L8 i v ML 0
L_
Do ! -10
270 ' } % -20
1 | |
-0 | s -30
! s
| . _ i ;
_Al . i . ;. i "
4 5 &0 1o 740 i 450 790 ) 540 0

TIME LSECD
Fig. 5.25 Differential pressure between MRP2 discharge and JP4 drive

RUN 710 SUCTICON BRERK - BREAK: DIAMETER 25.2/26.2 MM NO 21 ASSEMBLY
ECCS--- HS1-UP.P HSZ- - L51-LP.P L52- LII-T.CO LiZ-
[h- 3899 0 -29 [DC MIODLE-UP-4 SUCTION

8 a0

70 iy

&0 &0

0 0

50 a0

lan

o

30 : 0
20 - : DA BT — P i - - 20

BT 16

=

w0 e e NﬁﬂVﬁﬁf@@ﬂvﬂqwﬁ*ﬁﬂqkwvﬁkﬂ' a

L .

O _ig -10
-0 -20
-30 -30
40 g R 340 370 00 aso 560 gag 40

TIME TSEC)

Fig. 5.26 Differential pressure between downcomér middle and JP3 suction
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RUN 710 SUCTICN BRERK BREAK {DIAMETER 26.2/26.2 MM ‘NGO 21 ASSEMBLY
£CCS—-- H51-UP.P HSZ- LS1-UP P L52- LI1-T.CO Liz-
CH- 400 D -30  (JP-3 DISCHARGE-BELOK Y )

50 - 60
50 50
40 40
30 0
20 20

o ¥

o

=~ 10 10
b 4 o

@ v "

g-&ﬂ -10

o b I A A

L 20 -2t

i ‘

a3 -30
-40 -40
-50 -50
60 5 B 180 240 20 400 380 560 ag o0

TIME (SEC)

Fig. 5.27. Differential pressure between .downcomer middle and JP4 suction

RUN 710 SUCTION BREAK - ° -BREAK DIAMETER 26.2/26.2 MM NO 21 ASSEMBLY
ECES--- HS1-UP.P H52- LS51-UP.P Ls2- LIt-T.CO Liz-
CH- 401 0 -1 {JP-4 DISCHORGE-BELOW Y

50 50
50 50
40 - . 40
30 0
20 - 20

o K

o

10 10
8 0

v

& - -i8

o7

2

w 20 4 -29

= IEERT

0 -3p . -30
-40 -40
-50 -50
-RG —— -0

0 . as 160 240 320 400 480 560 340
TIME LSEC)

Fig. 5.28 Differential pressure between JP3 discharge and below Y
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CIFF .PRESS.
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RUN 710
ENCS-—--

CH- 402

30

25

20 .

-30

Fig.

RUN 710
ECCS---

160

140

120

100

D -32

SUCTION BRERK

HS1-UF.P

JAERI-M 9249

BREAK DIAMETER 26.2/26.2 MM

(BELOW Y-LOWER PL.

NO 21 RSSEMBLY

30

25

20

-30

5.29

0 -33

o 80

SUCTION BRERK

HS1-UP.P

BRERK OIAMETER 26.2/26.2 MM

(LOWER PL.-DC WIOGLE

560

Differential pressure between JP4 discharge and below Y

NO 21 RSSEMBLY

—

80

560

160

140

120

a0

60

40

41}

.30 Differential pressure between blow Y and lower plenum



RUN 710
ECCS-—-

CH- 404

JAERI-M 5249

SUCTION BRERK BRERK DIAMETER 26.2/26.2 MM

HS1-UP.P H52- LS1-UP.P L52- LI1-T.CO Liz-

0 -34 (LOWER PL.-DC BOTTOM 2

NO 21 RSSEMBLY

160 180
140 140
120 120
100 100
#
80 80
0O
o
X g0 &0
40 40
o3 .
U3 20 \fh*k‘“-~x’ : 20
8; nv_1_4wv~pﬂﬁ~»f~ﬂwN“‘,~/fJ‘"44\5*1»J‘~VJVA~h4rvuA)JV“F")»v\«Aﬁv‘\aﬁTArfﬁﬂ*4¢
n 0
o % -20
-40 -40
-60 -60
“80 [___'0 80 160 240 320 400 480 560 540 -80
TIME (5EC)

Fig. 5.31 Differential pressure between lower plenum and downcomer bottom
RUN 710 SUCTION BRERK BRERK DIAMETER 26.2/26.2 MM NG 21 ASSEMBLY
ECCS--- HS1-UP P HS2- LS1-uP.P L52- L11-7.0 Liz-

CH- 405 D -35  (DC BOTTOM-DC MIODLE )
40 10
3 35
30 30
25 25
20 20

a

o

15 15
10 § } 10

o

e 5

0=

o

tt ° T 0

O g -5
-10 -10
-18 -15
-2 0 80 180 240 320 400 480 560 g«

TIME  (SEC)
Fiz. 5.32 Differential pressure between lower plenum and downcomer bottom

e
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RUN 710 SUCTION BREAK "BREAK DIAMETER 26.2/26.2 MM NO 21 RSSEMBLY
ECLS-—- H51-UF.P HS2- LS1-UP.P Lsz- LI1-T.CO Liz-
CH- 406 0 -36  (OC MIODLE-STEAM DOME )
50 50
45 45
© : ' «
30 ! _ 30
[l
a_
X X 25 25
0 [20
U.J ] H
. ois H5
[
a
W 10 110
=
Og 5
0 - i
-5 -5
e 0 80 160 240 320 400 8 560 T
Fig. 5.33 Differential pressure between downcomer bottom and downcomer middle
AR e .
RUN 710 SUCTION BRERK BREAX DIRAMETER 26.2/26.2 MM NO 21 RASSEMBLY
ECLS--- HSi-UP.P HSZ- LSI-UP.P L52- LE1-T.C0 L12-

H- 32 O oF -l {MAIN STEAM LINE ] CH- 33 © F -z  IADS. STEAM LINE )
3.00 3.00
2.7 mﬂ 2.75
2.50 7.50
2.75 E 2.25

U .

o 200 2.00

e

3

X 1.78 \ . 1.75
1.50 1.50

=1.25 1.25

A

[

o3 1-00 1.00

[/p I

2

T 0.75 0.75
0.50 0.50
0.25
0.00 EB——f—a—L 3 5 o

TIME - [3EC)

Fig. 5.34 Flowrate of main steam line
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RUN 710 SUCTION BRERK ~BREAK .BIAMETER 26.2/26.2 MM NO 21 RSSEMBLY
ECCS--- HS1-UP.P HG2- LSi-LP.P Lg2- . L11-T.CO Liz-
CH- 3B 0 fF -7 [(HPCS MIXING PLENUM ] CH- 40 (W] .F_-B ILPCS MIXING PLENUNM 1
CH- 42 A F -1l 1LPCI MIXING PLENUM 1
0.005 0.005
0.004 Y,V ] 0 004
0.002} i 0.002
0.001 <0001
0 40 80 120 160 200 240 280 320
' TIME s ‘ Lo .
Fig. 5.35 ECC5 flowrate
RiN 710 SUCTION BREBK BRE#K:DIQNETER 2G6.2/26.72 MM NG 2! ASSEMBLY
ECCS--- HS_!fUP.F H32 - LS]-UP.P 152 L]l—T-EIU . ule-
CH- 4B noF-15 { TRANSIENT FEED WARTER ] CH- 47 o F -1B [STERDY FFEDQ WRTER ]
0.0015 , - l0.0015
D e BB, _ '
0.00125| . \ _ 0.00125
; i

0.

Q,

0.

!
L0005 |- \ 10.0005

| | | |
001 e w\l ‘ —0.001

\ 0.00075

00075 —

00025 \ 0.00025

[=]
p

| TIME  (SEC)
Fig. 5.36 Feedwater flowrate
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RUN 710 SUCTICN  BRERK BREAK DIAMETER 26.2/26.2 MM NO 21 RASSEMBLY
ECCS--- HS1-UP.F HS2- L51-UP.P LS2- LIL-T.CO LIZ2-
CH- 48 m f -17 {JP-1 DISCHARGE ] CH- 49 O F -18 (JP-2 D1SCHARGE |
CH- 50 A F -19  (JP-3 DISCHRARGE + ] CH- 52 + F 21 (JP-4 DISCHARGE + ]
0.020 0.020
0.018 p0.018
g.017 Q.017
0.015 0-015

(-

.03 : 0.013

~

(e}

S E .02 0.012

0.010 t 0.010

I .008 \ : 0.008

ja s

i 4

= 0.007 0.007

fus]

—

W 0.00% 0.005
0.003 0.003
0.002 0.002
0.000 2 e I . s R G.000

TIME (SEC]
Fig. 5.37 Discharge flowrate of JPs, positive
RUN 710 SUCTION BRERK BRERK DIAMETER 25.2/26.2 MM ‘ NO 21 RSSEMBLY
ECLS--- HS1-UP.F H52- 151-UP.P L52- LI11-1.00 Li2-

CH- 51 o F -20 [ JP-3 OISCHRRGE - 1 CH- 53 o F =22 i JP-4 DISCHARGE - ]
0.0025 : : 0.0025
0.002 : 0.002
0.0015 ' 0.0015
0.001 0.001
0. 0005 L P 0.0005

0 ¥ ! 0
0 10 20 30 40 50 60 70 30

TIME S
Fig. 5.38 Discharge flowrate: of broken loop JPs, negative
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RUN 710 SUCTICN BREAK BRERK DIAMETER 26.2/26.2 MM NO 21 ASSEMBLY
ECES---  HSL-UP.P HS2- LS1-UP.P LS2- L11-7.CD Li2-
: CH- 54 W -1 { 550 KyR POWER 1
|

600 600
550 550
500 — 500
450 450
500 400

T

o=

X 350 350
) . 300
250 250

a; 200 200

5

A 150 150
100 . \ 100
50 I 50
v 7 —at 20 170 160 206 740 760 TR

: o TIME © TSEC} :
Fig. 5.39 Power transient, 550 kw system

RUN 710 SUCTION BRERK BREAK DIAMETER 2726.2/26.2 MM NO 21 RSSEMBLY
ECCS--- HS1-UP.P ns2- LST-UP.P Ls2- L11-1.C0 L12-

CH- 56 W -3 12150 KYA POWER 1
2400 . “ 2400
2200 ‘ 2200
2000 - 2000

g | : _ : -
1800 : : ' 1800
1600 \ 1600

T

-

X 1400 1400
1200 : 1200 ’
1000 1000

= sup BOC

=

O

- g00 600
400 _ \ : ' : : 400
200 [ e —. ; 200
0 g a0 a0 170 T80 00 240 750 320 °

TIME  [SEC)
Fig. 5.40 Power transient, 2100 kw system
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BRERK BREAK DOIRMETER 26.2/26.2 MM
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Fig. 5.41.

e

Pump rotations of MRPs

s SOCTION ORE bR HREGR DERAMETER 26.2/76.2 MM NO 2
¥ HS? 81 R .52 Li1-T.CO Llz-
CHREAN STONR: Lo 80 S -2 LIBREAK SIGNAL 8
(LY STONAL Tne B2 + 5 -8 LTRRNSIENT FEED WA ER
FMAIN STEAM iS50 ATION el | TeoBd & 5 -11 IGTEM LINE vALME
o 1"
i |
i |
' i i3
L ‘
- + : -+ 4 » i
| ? R
|
i
- - & - . "
+ - " ; 15
e ‘L . . I
4 ¥ i
e AT o | ’ .25
e .
s - 4 & - = 4 A rethr = = At - 30
b -35
|
& B o —a te——o—to—o—{o—a 11— O—&To—— 640
&
- -a5
1
- = al ant [ al 453 ! E: _50
B R i
TIME  [SEC)
Fig. 5.42 Operation signals of breaks and valves
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RUN 710 _ SUCTION BRERK BRERK DIAMETER 26.2/26.2 MM NO 21 QSSEHBLY
ECCS--- HS1-UP P HS2- LS1-UP P Ls2- LI1-T.C0 Liz- '
CH-BS [ T -1 [LOMER PLENUM ) CH-86 © T -2  IMIXING PLENUM 3
CH- 67 A T -3 (STERM DOME ) CH- 68 + T -4 [UPPER DOWNCOMER 1
CH- B9 @ T -5  [L.OWER DOWNCOMER ) CH- 276 & TP-7  [LOWER PL CENTER LOW 1
610 610
580 580
550 550
520 520
-‘*_’_,-&’_ o
480 - a4 490
< 460 \-m__/ 450
— 430 430
—
)
= 400 400
[
i A
o 370 o ] 7 370
o gt
= 240 : o
g 310
280 . 280
0 0 aC &0 120 160 305 540 280 o0 o0
TIME (SEC)
Fig. 5.43 Fluid temperature in PV
RUN 710 - SUCTION BRERAK BREAK DIAMETER 26.2/26.2 MM NO 21 RSSEMBLY
£0CS--- HS1-UP P HS2- LS1-UP.P L52- L11-T.C0 Liz-
CH-70 @ T1-§  tJP-1 DRIVING HATER ] cH- 71 © 7 -7  1JP-2 DRIVING WATER )
CH- 74 A T -10 {JP-1 OISCHRARGE ] CH- 75 + T -11 1 JP-2 DISCHARGE 1
CH- 78 & T -14 {MRF-1 SUCTION 1 CH- 276 * TP-7 [LOWER PL CENTER LOW ]
610 610
580 580
550 55D
520 520
490 480
= 450 460
_am B A 410
[mn)]
=
2 400 00
- |
o 370 370
oy
L
= 34D 340
310 310
200 1 280
750 D 0 80 170 180 700 240 260 30 o
TIME [SEC)

Fie. 5.44 . Fluid temperature in intact loocp
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RUN 710 SUCTION BREAK BRERAK DIAMETER 26.2/26.2 MM NO 21 ASSEMBLY
ECCS--- HS1-UP P HS2- LS1-UP.P L52- L11-1.C0 Liz-
CH-72 [ 7 -8  {JP-3 ORIVING WATER ) CH-73 O T -3 LJP-4 DRIVING HATER ;
(M- 76 & T -12  (JP-3 DISCHARGE ) CH- 77 & T -13  (JP-& DISCHARGE ]
(H-80 & 1 -16  (MRP-2 SUCTION ) CH- 81 & T -17  (MRP-2 DISCHARGE ;
CH- 276 M TP-7  (LDWER Pl CENTER LON !
510 810
580 580
' 550 550
520 520

490

430 \
.
X 460 \ 460

— 430 \R FEN
- o Mﬂk——&h—k‘\
= 400 e 400
a e ]
o 370 370
=
L
= 340 340
10 ' 310
! 280 280 -
‘« 0 0 <0 a0 720 160 350 740 780 3 20
% TIME (SEC)
| Fig. 5.45 Fluid temperature in broken loop
RUN 710 SUCTION BRERK BREAK DIAMETER 26.2/26.2 MM NO 21 ASSEMBLY
ECCS--- HS1-UP P H52- LS1-UP.P L52- LI11-T.CO Liz-
{H-B82 0 T-18  {ABOVE BREAK A ] tH- 83 @ T -19  [ABOVE BREFK B )
CH- 276 & TP-7  ILOWER PL TENTER LOW )
Bl0 610
580 sac
! 550 550
. 520 520
490 490
460

K
g

| ~— 430
} o
\ 5
3 ) 400
} o
o 370
=
i
T 340
: 310 310
i
260 280
250
3 o] a0 120 1 700 240 260 0 20

60
TIME  [SEC)
Fig. 5.46 Fluid temperature above break A
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RUN 710 SUCTION BRERK BREAK DIAMETER 26.2/26.2 MM NO 21 ﬂSSEr'iBLY

ECCS--- HE1-UP.P H§Z- L§1-UP.P L52- L11-1.C0 Liz-

M- 66 M T -2 (MIXING PLENUM ) CH- 68 O T-4 [UPPER DOWNCOMER !

CH- &9 & 1.5 ILOWER OOWNCOMER 1 CH- 70 # 1 -6 (JP-1 DRIVING WATER 1

CH- 71 & 147 1 JP-2 DRIVING WATER | CH- 78 & T 14 IMRP-1 SUCTION 1

- 276 W TR-7 ILOWER PL CENTER LOW 1
610 510
580 580
530 - 550
520 ‘ 520
450 430

X460 . oo - 460

— 430 . — £ AL 430

) . o —s L\ .

400 - 1400

u . f

o 370 v 4370

e

[}

— 349 340
30 310
280 280
250 9 ad 80 120 160 200 746 760 30 20

TIME {5EC)
Fig. 5.47 Fluid temperature combarison in PV and intact loop

RUN 710 SUCT ON BRERK  BRERK DIAMETER 26.2/26.2 MM NO 2?1 RSSEMBLY
ECTS--- HS1-UP P [ ' Ls1-uP.P LS2Z- Lil-T.CO CoLlz
{H- 86 m v -22 IDIVS. STEAM ﬁBDVE YALVE ] CH- 87 m T -23 (0IS. STEAM BELOW VALYE !
Cn- 276 A TP-77 {LOWER PL CENTER LUK 1 .
810 610
580 580

550 ?-M : - : 3 I P
520 /‘S’I‘WW /1/520

480 ] " \B/ 490 ‘
460 \ 460

=7
g o o - )
= 40 o e o — et e 430
a [ S >
= a0 N I N S 400
o h\'\-»—&h_,m
o 370 — : ' +——370
=
7]
= 340 340
310 - - : 210
280 ) 780"
250 J . _ | .
o 0 80 120 50 200 240 740 30
TIME (SEC)

Fig. 5.48 Discharged steam temperatures above and below valve
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RUN 710 SUCTION BRERK BREAK DIRMETER 26.2/76.2 MM NGO 21 RSSEMBLY
ECCS--- HS1-UP P HS2- LS4-UP.P Ls2- LI1-1.00 Lig-
CH- 248 [ TC-1  (CHAWNEL BOX A OUTLET ) CH- 250 © TC-3  (CHANNEL 80X B OUTLET )
CH- 252 & TC-5  (CHANNEL BOX T OUTLET ) CH- 254  + TC-7  (CHANNEL BOX O OUTLET 1
CH- 276 © TP-7  I(LOWER PL CENTER LOW )
610 610
580 580
[ o
550 65
520 520
4950 430
< 450 460
— 430 30
p= ,
= 400 400
[N
o 370 370
= \E\N
ay U W I gl St
340 340
30 310
280 280
250 o 0 80 {20 166 260 240 Z60 30 20
TIME  (SEC)

Fig. 5.49 Fluid temperatures at channel! box ocutlets

RUN 710 SUCTION BRERK BRERK DIRMETER 26.2/26.2 MM NO 21 ASSEMBLY
ECCS--- HS1-UP P Hg2- LS1-UP.F Ls2- LI1-T.CD (1z-
CH- 248 [ TC-2  (CHANNEL BOK A INLET _ CH- 261 @ TC-4  (CHANNEL BOX & INLET 1
CH- 253 A TC-5  (CHONNEL 80X C INLET ) CH- 255  + TC-8  (CHAWNEL BOX O INLET 1
CH- 276 © IP-7  (LOWER PL CENTER LOW !
510 610
580 580
550 550
520 §20
490 430
x 460 450
— 4% 430
[}
o
= 400 TR TS SO 400
[Fi
= ALY
N 370 370
= S
340 340
310 3to
280 280
Zs0 0 7T T 120 160 260 240 280 35 20
TIME (5EC)

Fig. 5.50 Fluid temperatures at channel box inlets
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RUN 710 SUCTION BRERK BREAK. DIAMETER 26.2/26.2 MM NO 21 ASSEMBLY
ECCS--- HS1-UP P HS2- LS1-UP.P Ls2- L11-T.€0 Liz-

CH- 270 © TP-1 [LOKER PL. 0 MIGH ) CH- 271 O TP-z  (LOWER FL. 0 MIDOLE )

CH-272 & TP-3  [LOWER PL. 0 LOW ] CH- 273+ TP-4  {LOWER PL (B0 HIGH )

[H- 274 & TP-5  (LDWER PL 180 MIDOLE ) CH- 275+ TP-6  {LOMER PL 160 LOW )

CH- 276 X TP-7  (LOWER PL CEWTER LOW ) CH- 277 % TP-8  (LDWER FL. CENTER BOTTOM !
610 610
S80 560
580 550 -
520 520
150 W 490

X7 480 460
430 - 430

o _ _

< a0 . aco

7]

o 370 - 370

=

w

— 340 340
310 ' 310
280 260
250 i 30 B0 125 T 16D 200 240 780 30 0

TIME {SEC)
Fig. 5.51 Fluid temperatures in lower plenum

RUN 710 SUCTION BREAK BREAK DIAMETER 26.2/2E.2 MM NO 21 RSSEMBLY
ELCS--- HS1-UP.P H52- LS1-UP.P LS2- LIL-T.C0 Liz-

CH- 276 [0 TP-7  (LOWER PL CENTER LOW 1 CH- 278 © TP-3  ILOWER PL. GUIDE TUBE 1

CH- 2789 & TP-IC [LOWER PL. OUTER BQTTOM )
610 T — 610
580 580
550 . 550
520 520
490 490

< 450 ' 460
430 — 430

[sa}

T 400 : 400

A Nl - N

D: 37 . § g ﬁTfD

=

L

— 340 340
3o 10
280 280
%0 5 a0 a0 120 T60 200 740 760 35 20

TIME [SEC)

Fig. 5.52 Fluid temperatures in guide tube
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|
|
|
\
|
RUN 710 SUCTION BRERK BRERK DIRMETER 26.2/26.2 MM NO 21 RSSEMBLY

ECCS--- HS1-UP P H52- LS5-UP.P LS2- LIL-T.CO Liz-
CH- 280 [ TG2-1  (UPPER TIEPLATE A UP. 1 ) CH- 290 O TG2-11 (UPPER TIEPLATE A LOW. LD
CH- 68 & T -2 (HIXING PLENUM )
610 610
580 580
A
550 550
520 520
| 490 450
; X 460 460
' — 430 430
‘_\q
a \»
= a0 400
- e . /%
L 370
& \qg:xilh‘4!}__¢a._4!r‘~iﬁl=a
Lk
= 340 340
310 310
280 280
-3
250 g %0 80 126 160 %60 74D 80 TR
TIME (SEC)
Fig. 5.53 Fluid temperatures above and below tie plate A
RUN 710 SUCTION BREAK BREAK DIAMETER 26.2/26.2 MM NO 21 ASSEMBLY
ELCS--- MS1-UP.P HS2- LS1-UP.P L52- L11-T.CO Liz-
CHo 281 [ 1G2-2  (UPPER TIEPLATE A WP. 2 | CH- 231 T02-12  (UPPER TIEPLATE A LOW. 12)
CH- BB a T -2 (MIXING PLENUM 1
£10 610
580 580
550 550
520 520
\ 490 497
1
! X 450 460
1
— 430 430
[on}
pun )
= 400 400
[
o 370 370
=
[FN] 4
— 340 340
310 310
280 280
250 g 20 80 170 160 208 740 780 3020

TIME [SEC)

Fig. 5.54 Fluid temperatures above and beiow tie plate A
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RUN 710 . SUCTION BRERK  BREAK:DIAMETER 26.2/26-2 MM. NO 2% ASSEMBLY
ECCS--- HS1-UP.P Hs2- LS1-UP.P L52- . .. Lli-T.CO Liz-
(W- 282 [ 762-3  IUPPER TIEPLATE A UP.-3 ) CH- 282 O T1G2-13 .LUPPER TIEPLATE A iOW. 13!
CH- 66 A& 1 -2 [HIXING PLENUM ) :
610 g 610
580 ' 580
&
550 - - —— 550
520 520
430 = e = 50
X 460 . 460
EN : S & 430
o %
P 4 \“v\ P
—t 00
L = I & o
CI.: 370 S — T - - V/rr‘\\“‘“ﬁd%\ 370
E.J i M
340 P L‘*“"m =0
no . 310
280 280
250 § T Cy 12 60 760 740 780 20 o0
TIME . (SECY
Fig. 5.55 Fluid temperatures.above and below tie plate A
| RUN 710 SUCTION  BRERK BRERK DIAMETER 26.2/26.2 MM ND 21 ASSEMBLY
£CCS-- - RS 1P .F w52 LS1-UP.P L52- Lit-T.Co Lz
| (e 283 0O 024 GufPER TIEPLATE A UP. & ) Ch- 293 O 1G2-14 (UPPER TIEPLATE R {OW. 14)
cH- 66 A T -7 (MIXING PLENUM ) '
610 : 1610
580 | 580
550 550
520 o 520
199 490
480 450
h =
-~ £30. 430
o
=3 400 400
= RO AT '
'3 - - - » Epi
& ™~
Wl
= g \ . 340
310 310
280 ; 280
B T ac 50 i35G T80 300 740 760 500 20

TIME (SEC)

Fig. 5.56 - Fluid temperatures above and below tie plate: A
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RUN 710 SUCTION BRERK . BREAK DIAMETER 26.2/26.2 MM NO 21 RSSEMBLY
ECCS--- HS1-UP P H52- L51-UP.P L52- L11-T.C0 L12-
CH- 284 [ TG2-5  [UPPER TIEPLRTE A WP. § ) CH- 294 O T1G2-13 [UPPER TIEPLRTE A LOM. 15
CH- BB A T -2 {MIXING PLENUM )
610 &10
580 580
A
550 — . 550
520 520
250 490
X 460 1460
— 430 430
[am]
3 » \\\ 400
= /r‘\*“af
o 37 o %g 370
=
Ll
— 340 g on et £ 340
310 e
280 i 280
zs0 5 d ] 120 158 700 240 260 30 oF
TIME {SEC)
Fig. 5.57 Fluid temperatures above and below tie plate
RUN 710 SUCTION BREAX BREA® DIRAMETER 26.2/26.2 MM NDO 21 ASSEMBLY
ECCS--- HS1-UP P H5Z- L51-UP.P Ls2- LI1-T.CD Liz-
CH- 285 [ T62-6  (UPPER TIEPLATE A uUP. & 1 CH- 295 © T02-16 (UPPER TIEPLATE A LOW. 16
CH- 66 & T -2 [(HIXING PLENUM 1
510 (33]
580 580
550 550
520 520
490 490
460 460
— 430 430
(o) .
= a00 400
[
o 370 m*w 37
=
= |
340 S 340
310 310
280 280
280 o a0 80 {75 160 700 740 260 ze0 20

TIME (SEC)
Fig. 5.58 Fluid temperatures above and below tie plate
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RUN 710 SUCTION  BRERK " BREAK DIAMETER 26.2/268.7 MM NO 2} RSSEMBLY
ELDS--- HEL-UP P v52- LS1-UP P LSz- L11-T.60 Liz-
[H- 7BE [ T02-7  IUPPER TIEPLATE A UR. 7 ) CH- 296 O 1G2-37 *UPPER TIEPLATE R LOW. 17)
CH- 66 a 12 [MIXING PLENUM ) :
B0 ; - —-—610
i i i ‘ .
580 ! 580
550 ‘ lss
520 | ) 520
4se - . 1490
< 450 5 ‘ 1460
-~ 430 . hﬁ . - 430
£z : H R,
e % : ' ‘ 420
LL ' r,fﬁ‘
= ! il
37 S SRR R — i h\.\ //\A\.\\-\ /\_[J M ] 1 370
o 370 5 3 Lad
- j&a&ﬁe4
— 380 340
]
3ig r + —— 210
280 ¢ : i : 280
i ! : !
! i i
S T E S i . | | L. Josp
y g 40 81 120 150 z00 Zal 28c 320
TIME (50
Fig. -:5.59. Fluid temperatures}above_and below tie plate
RUN-T710 : SUCTIEN © BREAK . BREAK DIRMETER ¢6.2/26.72 MM NO 21 ASSEMBLY
FLCS--- RS -UP.P Wsz- L51-UP." L52- LT1-T.C0 L1z-
fH- 787 [ TG2-B . (UFPER TISPLATE A UP. 8 C- 797 @ 162-1B  (UPPER TITPLRTE A LOW. 18)
CH- 26 A Tz MIXING PLENUM
Bid : T e —— - - . . ! 510
! 1 ! i
: {s8o
'—— ¥ e el
i i )
: 520
= a0
o
! 450
s i
: T ¢ f 430
o ) s g 5
‘ ’ "A\ | 400
R | Py vﬁ Lﬁﬂ[%{q\ 370
— g e R ‘ | Sl ans I
310 “ | | . ’ 210
Zmi : i 280
I a | |
=0 0 T B0 120 BES 700 740 760 3w o0

TIME {SECH

Fig. 5.60 Fluid temperatures above and below tie plate
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RUN 710 SUCTION BREAK BREAK DIAMETER 26.2/25.2 MM NO 21 ASSEMBLY
ECCS--- HS1-UP.P HS2- L51-UP.P Lsz- L11-T.C0 Liz-
CH- 288 [3 TG2-9  (UPPER TIEPLATE A UP. § ) CH- 298 O T62-19 [UPPER TIEPLATE R LOW. 18]

{H- BE & 7 -2 (MIXING PLENUM 1

610 610
586 560
550 550
520 520
430 : 450
. X 460 ) 460
— 430 430
]
. = 400 ! 400
| - :
| =
| o 370 370
-
Y] M
= 340, 340
310 310
|
780 780
250 0 i) &0 120 160 300 240 26D 30 e
_ . TIME (SEC) i . . :
Fig. 5.61 Fluid temperatures above and below tie plate
RN LD SJLTION BRERK BREAK DIRMETER 26.2/25.2 MM NO 21 AS5SEMBLY
FoCs ugl. P LB g . LSLURLR L52- L11-7.00 L1z
785 LoTar LJPRER TR AT & GPL 1D ) £r- 259 o G2-20 TUPPER TIERLATE & [ Ow. 20!
Im BB A "7 TMIXONG PoINGM
g e e e o e e+ e e -——-—BID
o i ! i I “ ;
i i r ;
SEE : : ! 38T
! ;
: ! i | )
i S - - - | - S BN Y,
Lage i ‘ i 520
|
H | !
@ b —f - - e o 430
: !
* T 46D ‘ | : 460
| | i
[ X T\ QR SRR S - [ S 430
1 . ﬁ
N 3 a0 l[ ! . 400
Q370 B L\fd 70
= . .
el
340 i 340
ne - 310
780 7 | _ _ 280
‘ | !
L T a0 138 60 Z00 345 585 E

o TIME (SEC! _
Fig. 5.62  Fluid temperatures above and below tie plate
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RUN 710 SUCTION - BRERK - BBEHK‘DIRHETER 26.72/76.2 MM NC 21 ASSEMBLY
ECCS--- HSI-UP.P . HSZ- LSI-UPP . L§2- . LIL-T.CO L1z-

CH- 419 [ T -31  (BREAK NOZZLE A POS. 5 CH-82 © 1 -18  [(ABOVE BRERK B )
819 ' 610
580 380
530 ]" - - - B e B SRt 1

Lo o
520 ] ' 520
mo oo e ﬁ?fa___jgfi:\:;45-.‘\E}h;;‘_' ' — 490
X 460 i\sﬁm L 460
27 Tt g vap

- 230 e = A 430

£ g %@"“—\

5 S ' p——

= a0 _ 400

LL .

o 70 370

B N

wl

~ a0 340
30 : 3l
260 280
250 7 T 70 £ T3 50 & 75 ag o Cop

TIME (SEC)
Fig. 5.63 Fluid temperature at break nozzle A position 5
RUN 710 ' SUCTION BRERK  BREAK DIAMETER 26.2/26.2 MM NO 21 ASSEMBLY
£CS-- H51-UP P H52- © US1-LP.P “LsF Lri-T.6o0 - LI2-

TH- 424 moT -3 [BRERK N(Z7LE 8 PD5. 5 ! CH- 83 o T -19 [RBOVE QRERAK B )
613 T nBie
can, l 580

[ S
. d b R 550
| \ R
A ,
s20 f$_‘\ﬁh “5"‘1;i:::;§::1*5~‘_1§‘\$ g wmp 1520
(o N N PRI SR 5:}1“\ B hmw“‘@f“x_ 490

X7 450 . s k“e"*‘ig_. - 1460

&30 430.

o R

= 400’ R i 400

- R

o 370 . : 370

b .

Lt i,

— 140 ¢ g 340
30 _ 310
280 260
&0 5 0 30 0 2 50 50 70 B 20

0
TIME  (SEC)

Fig. 5.64 Fluid temperature athbreat‘noggle B position 5

—92—
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RUN 710 SUCTION BRERK BREAX DIAMETER 26.2/26.2 MM NO 21 RSSEMBLY
ECC5--- HE1-UP .2 Hs2- LS1-UP P Ls2- Lil-T.0 dl2-
CH- 425 T-37  (FEED WATER )
810 610
580 580
550 550
520 520
488 430
X 460 460
~ 430 430
2
= 400 406
(¥
g 370 370
-l
L
= 340 340
310 N0
280 280
20 a0 B 128 160 200 240 760 I
TIME (SECH

Fig. 5.65 Feedwater temperature

SUCTION BREAK

NO 21 ASSEMBLY

CRUN 710 BREAK DIAMETER 256.2/26.2 MM

ECLS--- WS} -UP.P HS2- L§1-UP P L§2- L11-T.C0 Li2-

CH- 220 [ TF2 117 IASS TIE ROD POS- 1 ) CH- 221 ® TF2-118 (ASS TIE ROD POS. 2 I

CH- 222 & TF2-119 [AS5 TIE ROD POS. 3 ) CH- 223+ TF2-120 (RS5 TIE ROD PCS. 4 )

CH- 224 & T1F2-121 (RS5 TIE ROD P0S. S ) (H- 225 4 TF2-127 (ASS TIE ROD POS. & }

(H- 226 =X TF2-123 [RSS TIE ROD POS. 7 } CH- 276 % TP-7  (LOWER PL CENTER LOW I
810 : 610
580 580
556 550
520 520
490 430

X 480 460

— 430 430

=)

= 400 400

L

o 370 X

=

ld

= 340 340
) 310
780 1280
250 g a0 80 120 160 200 240 280 305 20

TIME {SEC)

Fig.

5.66  Fluid temperatures arround tie rod AS5
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RUN 710 SUCTION BRERK BREAK DIAMETER 26.2/26.2 MM NO 21 ASSEMBLY
ECCS--- HS1-UP P HS2- L§1-UP.P L52- LI1-T.€0 Liz-

CH- 227 [ TF2-124 (@S5 TIE ROD POS. 1 ) tH- 228 O TF2-125 (BSS TIE ROD POS. 2 )

CH- 279 & TF2-126 (855 TIE ROD POS. 3 ) CH- 230  + TF2-127 (BS5 TIE ROO POS 4 )

(M- 231 & TF2-128 (BSS TIE ROD POS. S 1 CH- 232 4+ 1F2-129 (BG5S TIE ROD POS. 6 ]

CH- 233 X TF2-130 (BES TIE ROD POS. 7 ) CH- 276 % TP-7  (LOWER PL CENTER LOW !}
610 610
580 580
550 550
520 520
w — 2N -

480 460

— 430 430

]

= 400 400

[V

o 370 370

p =

[TH)

340 340
310 310
280 280
250 7 20 a0 720 0 Z00 Z4t Z60 7 20

_ TIME  [SEC)
Fig. 5.67 Fluid temperatures arround tie rod B55
RUN 710 SULCTION DBRERK BREAK DIAMETER 26.2/26.2 MM NO 21 ASSEMBLY
ECCS - HS1-UP.F H52- LS1-UP.F 152- LIt-T.C0 L12-

ChH- 234 o TF2-13; (LGS TIE ROD POS. | 1 CH- 23% o TF2-132 tCS% 1IE RGC POS. 2 ]

Ch- 235 A TF2-133 (S5 TIE ROU PD3. 3 ) CH- 237 + TE2-134 i{ob TIE ROD POS. 4 )

(M- 738 TF2-135 [(S5 TIE ROD P3S5. § I (M- 233 4 TF2-136 (C55 T1E ROD PDS. 6 1

CH- 240 m TFZ2-137 (C55 TIE ROO POS. 7 1 CH- 278 * 1P-7 ILOWER PL  CENTER LOR 1
6i0 T Bil
589 580
550 - 556
520 520
490 Ad u 490

< 480 450

— 430 430

(am]

= a0 . y 400

LL . v

L - s 3710

=

)

- 340 340
310 310
280 280
250

0 an 80 120 160 200 Z40 zan T
TIME [SEC)

Fig. 5.68 Fluid temperatures arround tie rod C55



YEMP.IFLUID

K

TEMP.(FLJIG]

JAERI-M 9249

NO 21 RSSEMBLY

RUN 710 SUCTION BRERK BRERK DIAMETER 26.2/26.2 MM
ECCS--- HS1-UP.P HSZ-
CH- 23] M TF2-138 (0S5 TIE ROD FPOS. I CH- 242 {{m% TIE ROD POS. 2 )
CH- 243 A TF2-140 10S5 TIE ROD POS. 3 CH- 244 {055 TIE ROD PDS. 4 ]
CH- 245 & TF2-147 (0SS TIE ROD POS. 5 CH- 248 (055 TIE ROD PDS. B 1
CH- 247 ® TFZ-144 1055 TIE ROD POS. 7 CH- 276 {L0OWER PL CENTER LOW 1
610 5i0
SB0 580
550 S50
520 520
430 PE
X< 460 460
— 430 430
400 400
370 70
340 340
310 310
280 280
0 a0 &0 308 250
[ 3EC )
Fig. 5.69 Fluid temperatures arround tie rod D53
RUN 710 SUCTION BRERK BREAK DIAMETER 26.2/26.2 MM ASSEMBLY
ECCS - -- HS1-UP.P HS2-
{220 M ¥2-117 iASS TIE ROD PCS. CH- 227 1855 TIE ROD POS. i
{H- 234 A TF2-137 1055 TIE ROD P05, CH- 243 (0SS TIE ROD POS. |
- 276 ¢ 1P-7 ILOWER PL CENTER LOW
610 o 610
o 580
Lo
850 550
520 520
490 4 \ 450
460 460
430 430
400 I: by 400
m y\h‘.ﬂ_\ﬂ Y
- e
30 340
g 310
280 280
250 T 0 80 260 250
Fig. 5.70 Fluid temperatures at position 1 arround tie rod
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RUN 710 SUCTION ~ BRERK BREAK O[AMETER 26.2/26-.2 MM NO 21 ASSEMBLY
ECCS--- HS1-UP .P HSZ- LS1-UP.P L52- Li1-T.CO Liz-
CH- 221 @ TFZ-118 ASS TIE ROD POS. 2 } CH- 228 © TF2-125 (BSS TIE ROD POS. 2 )
CH- 235 & TFZ-132 (C55 TIE ROD POS. 2 ] CH- 242 4 TF2-139 (0SS TIE ROD POS- 2 I
CH- 276 & P17 {LOWER PL CENTER LOW 1
810 E10
580 580
550 550
520 520
450 430
460 460
— 430 430
[am]
= @00 R : 400
9::370 T ; ] 370
L 9\&_,,49\.-_._.“
340 340
310 310
280 280
2t 0 a0 a0 120 160 200 240 ZB0 3 2
TIME [SEC)
Fig. 5.71 Fluid temperatures at position 2 arround tie rod
RUN 710 SUCTION  BREAK ~ BREAK DIAMETER 2_6-2/26.2 MM NO 71 ASSEMBLY
ECCS--- HS1-UP.P H52 - L51-UP.P Ls2- L11-T.CO Li2-
CH- 222 (1 TF2-119 [ASS TIE ROD POS. 3 ) Ch- 2729 ® TF2-126 {855 TIE ROD POS- 3 }
cn- 736 & TF2-1331 (£5% TIE ROD POS. 3 ] CH- 243+ TF2z-14D0 (0S5 T{€ ROB POS. 3 )
CH- 276 & TP-7 (LOWER PL CENTER LDW )
610 : 10
580 560
o
250 550
526 % I 520
430 ] S S 490
< 450 480
— 430 — 430
= 400 o 5 &ZM 200
- . S Doy
= &
o 370 = 370
=
L.IJ -j
F 340 349
310 310
280 280
| |
750 0 a0 a0 120 160 200 240 Z80 g 0

TIME . (SEC)

Fig. 5.72  Fluid temperatures at position 3 arround tie rod
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RUN 710 SUCTION BRERK BREAK DIAMETER 26.2/26.2 MM NO 21 RSSEMBLY
ECCS--- HS1-UP P HSZ- L5i-UP.P L52- LIt-1.00 Liz-

] CH- 230 m F2-127 (BSS TIE ROD POS 4 !
(0S5 FIE ROD POS. 4 )

TH- 223 m TFZ-120 (ASS T1E ROO POS. 4
CcH- 237 A TF2-134 1055 TiE ROD POS. 4 ] CH- 244 + TF2-141

CH- 276 © TP-7  ILOMER PL CENTER LOW )
e —B1G
580 580

ng —_ — f— 3i0
i
280 E 280
250 |--w |
5 i &0 150 760 500 740 266 EEIAR

TIME [SET)
Fig. 5.73 Fluid temperatures at pesition 4 arround tie rod

RUN 710 SUCTION BREAK BREAK DIAMETER 26.2/26.2 MM NO 21 RSSEMBLY
ECCS—-- HSi-UP.P HSZ- LS1-UP.P LS2- LI1-T.CO Liz-

Ch- 224 [ TF2-171 (ASS TIE ROD POS. S o i 231 © IF2-128 (BSS TIE ROD POS. 5 )

CH- 238 A TFZ-135 (0SS TIE ROD POS. § ) CH- 245  + TF2-142 (0SS TIE ROD POS. § )

CH- 276 & TP-7 {LDWER PL [CENTER LOW 1
610 :330]
sa0 560
550 550
520 520
430 490

X7 480 460

— 430 430

[am]

= 400 Rﬁt?t 400

‘-I_

4 370 B\B\L mgﬁam

=

[N}

F 340 340
310 310
280 280

|
|
0 5 4G 8 190 150 300 240 760 Y
TIME (SEC)

Fig. 5.74 Fluid temperatures at position 5 arround tie rod
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RUN 710 SUCTION BRERK BRERK OIRAMETER 26.2/26.2 MM NO 21 ASSEMBLY
ECES-—— HS1-UFP P 32~ LSI-UP.P Ls2- LI1-7.C0 Liz-
CH- 225 T TF2-127 (ASS TIE ROD POS. § ) CH- 232 @ TF2-129 (BSS TIE ROD POS. & ]
CH- 239 & YF2-138 (C55 TIE£ ROD POS. B ] CH- 246 + TF2-143 (DSS TIE ROD POS. 6 1
CH- 276 & T1P-7 {LOWER PL CENTER LOW 1
610 610
540 580
550 550
s20 520
490 e 490
* 480 460
— 430 430
a
= a0 400
[V
- Q’“—&\ e
Q 30 S 370
=
L B
gl 340
310 F 310
280 | 280
S o] 40 80 120 160 200 240 Z80 320 250
TIME (SEC)
Fig. 5.75 tiuid temperatures at position 6 arround tie rod
RUN 710 SUCTION  BREAK BREAK DIRMETER 26.2/26.2 MM NO 21 ASSEMBLY
ECCS:-- H31-UP.F H3Z- LS1-UP.P L52- LIr-1.co Llz-
CH- 226 0 TF2-123 [(RSS TIE ROD POS- 7 ) CH- 233 © TFF2-130 (855 TiE ROD POS5. 7 1
CH- 240 A  JF2-137 1CS5 TIE ROD POS. 7 H {H- 247 + TF2-144 (0S5 TIE ROD POS. 7 1

CH- 276 <o TP-7 (LOWER Pt CENTER LOW i

610 -l 610
S80 580
550 —M\ 550
520 520
430 490

X 460 480

—. 430 —_—

[

= 408

[

o 37

=

Ll

= 340
310 310
280 280
250

o a0 T 120 160 700 240 765 o0 20
TIME (SEC

Fig. 5.76 Fluid temperatures at position 7 arround tie rod



RUN 710 SUCTION BRERK BREAK DIAMETER 26.2/26.2 MM NO Z1 RASSEMBLY
ECCS--- HS1-UP .P H52- LS1-UP.P L5e- LI1-T.C0 Liz-
CH- B8 {1 T5-15  (DUMHY BLOCX B SIDE 3 ) CH- B9 ® §5-18  [DUMMY BLOCK B 3I0E 6 !
CH- 90 A 15-21  (DUMMY BLOCK 0 SIDE § CH- 91 + 15-24  (DuMMY BLOCK 0 SIDE 12 ¢
{a- 276 & TP-T LOWER PL CENTER LOW
Bi0 G610
560 580
550 550
520 520
;1
439 b a5
X 450 450
430 430
s8]
= 400 %M 400
wn g
- [ e
= !
[N
340 340
310 —{310
280 280
| |
" ]
280 0 a0 80 128 150 700 240 780 T
TIME [SEC)
Fig, 5.77 Surface temperature of filler blocks
RUN 710 SUCTION BREAK BREAK DIAMETER 26.2/26.7 MM NO 21 ASSEMBLY
ECCS: -- HS1-UP P K52~ LSI-UP.P |S2- L11-T-CO Liz-
M- 92 O 1S-25  (JP-1 DIFFUSER HALL ) CH- 93 ® 75-26  [JP-2 DIFFUSER WALI ]
CH- 94 & 75-27  1JP-3 UIFFUSER WALL ; CH- 95 + 15-28  1JP-4 DIFFUSER WALL )
CH- 278 & TP-7 [LOWER PL CENTER LOW
810 610
580 580
550 550
520 N .‘\ 520
2 \\ k g
90 el . ‘q::,‘:&;\\{:&:: 430
X480 \\ M‘im% 450
Sl e T
@ e
T a0 Mww 400
%3] [ S
= [
L 370
=
Lt
340 340
310 310
280 280
50 G 0 80 120 780 700 740 360 0 20

JAERI-M 9249

TIME [SEL)

Fig. 5.78 Slab temperatures of jet pump diffuser



JAERI-M 9245

RUN 710 SUCTION BREAK BREAK DIAMETER 26.2/26.2 MM NO 21 ASSEMBLY
ECCS--- HS1-UP P HS2- LSL-UP.P L52- LIL-1.00 Liz-

CH- 6 0 75-29  [PV. WRLL INSIDE t-i ) CH- 97 © 75-30  (Pv. [NNER SURFRCE 1-2 )

CH- 98 & T5-31  IPY. INNER SURFACE 1-3 ) CH- 99 + 15-32  (PY. WALL INSIDE 2 1

CH- 100 © T75-33  (PV. WALL INSIDE 3 ! CH- 101+ T75-34  (PV. WALL INSIDE 4 I

CH- 276 % TP-7 (LOHER PL CENTER LOW 1
810 B10
580 589
550
520
490

X1 460
430

£

T 400

[9p]

L

=

ud

— 340 340
314 310
780 280
a0 g ITi} R 120 160 200 240 280 320 250

TIME (SEC)

Tig. 5.79 Inner surface temperatures of pressure vessel wall
RUN 710 SUCTION  BREAK BREAK DIAMETER 26.2/726.2 MM ND 21 RASSEMBLY
ECCS--- HS1-UP P HS2- L5I-UP.P L52- L11-T.C0 Liz-

CH- 107 @ 15-35  ILOWER PL. INNER SURFACE ! CH- 103 @ T15-35  ILOWER PLENUM WALL ENSIDE)

CH- 276 & 1P-7 ILOWER PL CENTER LOW
810 . . 510
580 ! 380
550 _ﬁ_?.—ﬂx : — . 550

HE—ERDd e S P — SOV NS N NS VN .

520 N 520
g5 L g 490

X460 QK ; 4806
430 430

— MMW

4]

T 400 MM%HAOD

*a] A

= 370

4 370

E

= 340 340
310 310
280 280

\ 250

50 5 a0 ) 170 760 200 740 260 320

TIME i SEC

Fig. 5.80 Inner surface temperatures of pressure vessel lower plenum wall
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JAERI-M 82489

RUN 710 SUCTION BRERK BREBK DIRMETER 26.2/26.7 MM NO 21 RSSEMBLY
ECLS--- H5i-uP.P HS2Z- LS1-uF.P L52- LIl-T.C Ll2-
CH- 258 O3 TB-1 {C.8.INNER SURF . POS.A-1 | cH- 257 O 1B-2 [T.B.INNER SURF. P0S.A-2
che 758 A B3 iC.B-INNER SURF. POS.A-3 ) Cn- 259+ 1B-4 (C.B.INNER SURF. PDS.A-4 )
(- 260 & 1B-5 [C.B.INNER SURF. POS.A-5 1 CH- 261+ TB-B (C.B.INNER SURF. POS.A-6 !
tw-gB2 W 18-7 [C.B.INNER SURF. POS.A-7 ) CH- 276 % 1P-7 ILOWER PL CENTER LOW 3
510 r 610
580 i 580
550 b 550
520 | 520
490 o 490
- 1
i < 460 i 450
| I
| .
! e -] s
L o ""ﬁ-,._\_‘_\_
T a0z MM 00
73] i S
- .
o 3 170
=
(V)
= 340 340
110 310
| 260 | 280
i
25 i
: 0 g T i) 120 T6C 306 740 80 375 <0
‘ TiME {SECH
| Fig. 5.8l Inner surface temperatures of channel box A
‘ RUN 712 SUCTIDON BRERK BRERK OIAMETER 26.2/26.2 MM NO 21 ASSEMBLY
1 ECCS--- HSL -UP P HSZ- L$i-UP.P L52- L11-7.C0 Liz-
|
|
' CH- 2?63 m T1g-8B [C.B.INNER SURF. PCS.R-B ] CiH- 254 o T8-9 T .B.INNER SURF. P0S.A-§ ]
- 255 & TB-IC  (C.B-TNNER SURF. P0S.A-10) CH- 266+ TB-11  (C.B-INNER SURF. POS.A-!1]
tH- 267 & TB-iz  (C.B.INNER SURF. POS.A-12) CH- 268 4 TB-13  (C.B.INHER SURF. POS-R-13)
CH- 269 ™ TB-14 (C-B.INNER SURF. POS.A-{4] CH- 276 » TR-7 (LOWER PL CENTER LOW i
610 r [ ; , 510
I i i
540 | SB0
550 550
520 520
450 290
X480 480
430 430
&
L a0 400
w2
n 370 370
3
=
= 340 340
310 310
i
280 ‘ 280
0 o a0 50 Tiz0 T6r 3T 240 380 R
TIME [SEC)

A

Fig. 5.82 Inner surface temperatures of channel box A
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RUN 710 SUCTION BRERK BREAK DIAMETER 26.2/26.2 MM NO 21 RSSEMBLY

ECCS--- HS1-UP P HS2- L51-UP.P L52- L11-T.CO L1z-
CH- 300 [ LB-1 IC.B.AATER LEYEL POS. 1-11 CH- 361 @ LB-2 {C.B.WATER LEVEL POS. 1-2
CH- 307 A& LB-3 (C.B.WATER LEVEL POS. 1-3) CH- 303+ LB:d 1C.8.WATER LEVEL POS. 1-41
(H- 304 & LB-§ I .B.WATER LEVEL POS. 1-5! CH- 305 .. 4 LB-§ \C.3.WATER LEVEL POS. 1-B)
fH- 308 am LB-7 (C.B.WATER LEVEL POS. 1-7)

4.4 l 4.4

‘,wq B L R l]
13.2 EFJ i3.2
12.0 : e 12.0
O~ ]
\ S i 1D
0.8 WW\P‘" : 10.8
3.6 3.6

Mﬁ'uwwwm L

=)
N

WRTER LEVEL

qu & & . o R oo

1.6 3.6
2.4 — — 2.4
12 N TOU IR PRI PO I 2
i = " = o A e > :
| .
g.0 L— L e : .
0 a0 B0 T2 160 700 740 760 520 00
TIME. [SECY
Fig.” 5.83 Conductivity probe signals in Channel A
RONCTID SUDTION B EREAK ETER 7B.7/2B.0 MY NO 70 GS3EMBLY
oo 51 - P MG g1 s L57 =100 ?
~ kY & i) : AR o ToouEeE :{-8.WATER LivE
z A L i 2% ns HE (L. B.WATER LEVE
o Bl - 7B Ceowm2 & 803 I[.3.ARTER g
w313 cou R4 ' LT
4.4
o
-
I
9.6
B.4
1.z
B
o
L.J48
T
g

3.6

. | i f 1 | l‘HIMmIl lu i .l\l. !i ‘ I I'h |

2.8 !! b m AR UL S wnmwuwuuumﬁumwmnuu nn'mvuwmnuIﬁuIl\llm||Lln||1'HIEI'PI‘I‘|IHil‘hh!m
) tilﬂli{ﬂill\hlli \Ilil*ll‘llli\'Illll\'l'lllilllll HV&&W i illlﬂ IHIIIILHIINIIWIIHIMII'HII L

R A0 80 F it 29: ‘.1 A zec g 9
TIME  (SBECS
Fig. -5.84 ~Conductivity probe signals: in Channel A

o
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RUN 710 SUCTION BREAK BREAX DIRMETER 726.2/26.2 MM NGO 21 ASSEMBLY
ECCS--- HSL-UP .P HSZ- LS1-UP.P is2i (11-1.80 0 Ll2-
CH: 314 0 iB-1S  [C.B.WATER LEVEL POS. 3-1) CH- 315 ° © LB-16  IC.B.WATER LEVEL POS. 3-2)
¢H- 316 & LB-17  {{.B-WATER LEVEL POS. 3-3} CH- 317+ LP-18  (C.B-WATER LEVEL PDS. 3-4
tH- 318 & LB-18  IC.BZWATER LEVEL POS. 3-5) [H- 318 4 18-20  {C-B.WATER LEVEL P0S. 3-6)
CH- 320 L1B-21  1C.B.WATER LEVEL POS. 3-7)
14.4 -+ ﬁld.ﬂ
13.2 h ) j I 13.2
17.0 ;\-Jl — 12.0
WM"* A At ) et
10.8 10.8
9.6 - \'%WWM . v o 9.6
B.4 .4
7.2 7.2
d v V "‘ i "WT(“"WWMW e o
.60 i ' 3 1 6.0
—J
o
4.8 — = 4.8
L e o
a 'l LS 4 g At VP S VPP S
= 3.8 3.6
2.4 2.4
ﬂMWMW r__v__,.Q.____P____A___JL ~ N -
1.2 ! 1.2
.0 : I : —
9 20 80 izg 160 . 200 240 780 325
TIME {SEC)
Fig. §5.85 Conductivity probe signals in Channel C
RUN- 710 ' SUCTION . BREAK - <+ BRERK DIBMETER. .26.2/26.2 MM ND 21 RSSEMBLY
ECCS--- HS1-UF P HS2- LS1-UP.P .- .LS2- L11-7.C0 Liz-
CH- 321 Mm Le-t " (LOWER PL. CENTER HIGH 1 CH- 322 o LL-2. (LOWER PL. CENTER MiDDLEL)
cw- 323 A LL-3  tLOWER PL. CENTER MIDDLEZ) CH- 324 + LL-4 . {LOWER PL. CENTER LQW
CH- 325 & LL-5 (LOWER PL. O L_EJH T CH- 326 4+ |L-6 [LOWER PL. O BOTTOM 1
Cho 327 XM LL-7  TLOWER PL. 1B0 LOW ) "t 328w L8 (LOMER PL. 180 BOTTOM |
13.2 ; : 13.2
12.0 _ AR & L B8
10.8 10.8
9.6 o s
8.4 B.4
7.2 - 7.2
6.0, 6.0
) +
i
2 48, 4.8
4 ool o
[0
= 3.5 3.5
— +
T wy
X 2.4 . 2.4
: 2 » » o t - w ¥ » »x - 3 - . »*
1.2 e m— 1.2
L e e e — MW
0.0 ‘ 5.0
1z 0 10 &0 120 T80 200 740 260 'l
TIME. (SEC) :

Fig. 5.86 Conductivity probe signals in lower plenum

—103—



K

{FUEL)

TEMP

JAERI-M 9249

BREAK DIAMETER 26.2/26.2 Mh NO 21 ASSEMBLY

RUN 710 SUCTION BREAK
ECCS--- HS1-UF P H52- LS!-UP.P L52- L1s-T.C0 Llz-
CH- 104 ™ TF2-1 (A1l FUEL ROD POS. 3 ) CH- 105 @ TFz-2z (A1l FUEL ROD POS. 4 )
CH- 105 & TF2-3 (ALl FUEL ROD POS. § ) CH- 276 - + TP-? (LOWER PL CENTER LOW ]
850 850
800 800
750 750
700 700
650 650
600 00
550 550
500 500
450 —]450
400 [t Jdo
ﬂ—!—'*-—-r-p-b--\—\,_’__‘__\_*_{"r% 400
350 350
300 300
1 v .
250 5 a0 80 170 760 200 240 780 gog &Y
TIME 1SEC]
¥ig. 5.87 Fuel rod surface temperatures, All
RUN 710 SUCTION BREAK BREAK DIAMETER 26.2/26.2 MM NO 21 ASSEMBLY
ECCS--- HS1-UP.P HS2- LS1-UP.P L§2- LI1-T.CO Liz-
[A13 FUEL ROC POS. 3 ) CH- 108 o JF2-5 (A13 FUEL ROD POS. 4 ]

CH- 107 0 TF2-4
CH- 108 A TFZ2-§

K

TEMP . {FUEL)

{AL3 FUEL ROD POS- 5

) CH- 278 + 187 {L{OWER PL CENTER LOW )

8BS0 850
8OO 8o0
%0 750
700 700
850 650
500 600
550
500
450
400
350
300 300
250 g 10 80 720 160 200 240 760 320 20
TIME (SEC)
Fig. 5.88 Fuel rod surface temperatures, Al3
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RUN 710 SUCTION BRERK BREAK OIRMETER 26.2/26.2 MM NO 21 RSSEMBLY
ECLS--- HS1-UR P HSZ- LS1-UP.P 152 L11-T.20 L12-
Ch- 110 @ TF2-7 (RIS FUEL ROD POS. 3 1 H- 111 © T1§2-8  (AIS FUEL ROD POS. 4 !
CH- 112 & TF2-9  (A15 FUEL ROC POS. 5 ! CH- 276 4 1P-7  (LDWER FL CENTER LOW !
850 T 850
a00 800
750 750
00 760
| 650 650
|
. < 500 500
' 550 550
. o
= s00 500
[
a: 450 450
=
ul
— 400
350
300 300
| 250
250 G 0 &0 120 160 200 740 760 370
TIME [SEC?
Fig. 5.89 Fuel rod surface temperatures, AlS
RUN 710 SUCTION EBRERK BRERK DIAMETER 26.2/26-2 MM NDO 21 RSSEMBLY
ECCS--- HS1-UP.P H52- LS1-UP.F LSz~ LI1-T1.00 LI1Z-
CH- 113 M TE2-10- [(A17 FUEL ROD POS- 3 ] CH- 114 a TF2-11 {A17 FUEL ROD POS. 4 J
CH- 115 & TF2-12 [A17 FUEL ROD PUS. & 1 CH- 276 + TP-7 (LOWER PL CENTER LOW ]
850 850
800 1800
750 750
700 700
550 650
# = 600 600
550 —gqp--g\ 550
- .
& sop 1 s00
w
E\: 450 450
o .
Ll
= 400
350
300 300
250 [ 250

] ag 80 120 160 2a0 240 780 320
TIME  [SEC)

Fig. 5.90 Fuel rod surface temperatures, Al7
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RUN 710 SUCTION BRERK BRERK DIAMETER 26.2/26.2 MM NO 21 RSSEMBLY
ECCS--- HE1-UP.P HS2- LS1-UP.P Ls2- L11-1.00 Lz
CH- 116 [ TF2-13 (A1 FUEL ROD POS. 3 ! CH- 117 @ TF2-14 (R3] FUEL ROD POS. 4 1
CH- 118 A TF2-15 (A3l FUEL ROD POS. § CH- 276 - + TP-7  [LOWER PL CENTER LOW )
850 850
800 : 800
750 750
700 700
£5¢ 850
X gon 500
550 ‘ 550
o
 5ng 500
o
o 450 450
=
400 4
e S
350 350
300 300
50 g T3] &0 120 180 Z00 240 760 320 20
TIME (SEC)
Fig. 5.91 Fuel rod surface temperatures, A3l
RUN 710 SUCTICN BREAK BRERK DIAMETER 26.2/26.2 MM NO 21 RSSEMBLY
ECCS--- HS1-UP P Hs2- LS1-UP.P L52- L11-T.CO Liz-
CH 1189 O TF2-16 (A33 FUEL ROD POS. 1 CH- 120 @ TF2-17 (A33 FUEL ROG POS. 2 )
CH- 121 A TF2-18 [A33 FUEL ROD POS. 3 | CH- 122+ TF2-19 (A33 FUEL ROQ POS. 4 )
CH- 124 © TF2-21 (A33 FUEL ROD POS- 6 | CH- 125 & TF2-27 (A33 FUEL ROO POS. 7 )
CH- 276 ® TP-7 {LFER PL CENTER LOMW ]
g50 850
80z 800
750 : 750
00 700
650 650
X g0 600
550 [ 77 N 550
z Y :
500 g . 500
L o =
7 s . . 450
=
i - -
= 400 . . R S 400
, T e |
350 1 - g A 350
300 300
0 7 30 80 120 ) 300 740 Z60 550 o0

TIME {SEC)
Fig. 5.82 Fuel rod surface temperatures, A33

—106—



JAERI-M 9249

RUN 710 SUCTION BREAK BRERK DIAMETER 26.2/26.2 MM NO 21 ASSEMBLY
ECCS--- HS1-UP .F H52- L51-UP.P L52- L1i-T.CO LI2-
CH- 126 [ TF2-23 (A35 FUEL ROD POS. 3 ] CH- 127 ® TF2-24 [(A35 FUEL ROD POS- 4 )
f4- 128 & TF2-25 (A35 FUEL ROD POS- 5 i CH- 276+ TP-7 (LOMER PL CENTER (OW 3
850 850
800 800
750 750
700 700
550 650

X gan 600
530 550

1

5 sa0 500

(U

o 450 450

=

Lt

= a00. 400
350 350
300 300
#50 0 a0 80 120 160 200 Za0 340 350 20

TIME (SEC)
Fig. 5.93 Fuel rod surface temperatures, A35
RUN 710 SUCTION BRERK BREAK DIAMETER 26.2/26.2 MM NO Z1 RSSEMBLY
ECCS--- MG1-UP P H52- L51-UP.P L52- L11-T.-CO Li2-

CH- 124 @ 1f2-26 (A37 FUEL ROD PDS. 3 ) CH- 130 @ TF2-27 (A37 FUEL ROD POS. 4 )

CH- 131 A TF2-26 LA37 FUEL ROD POS. § i CH- 276+ TP-7 ILOWER PL CENTER LOW 3
830 BSO
800 200
750 0
700 00
650 650

= 600 §00
850 550

|

& 560 500

[V

n: 450 450

=

(58]

— 400 400
356 350
300 300
250 ] 0 8d 120 160 200 240 Z60 S 20

TIME {SEC)

Fig. 5.94 Fuel rod surface temperatures, A37
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NO 21 RSSEMBLY

RUN 710 SUCTION BRERK BREAK DIAMETER 25.2/26.2 MM
ECCS--- HS1-UP .P H52- LS1-UP.P L52- LI{-T.CO Liz-
CH- 132 M TF2-29 AS1 FUEL RDO POS. 3 ] CH- 133 U] TF2-30_ {A5] FUEL ROD PCS. 4 B
CH- 134 A TF2-31 [A%1 FUEL ROD P0S. S ) CH- 276 .+ TP-7 [LOWER PL CENTER LOW 1
850 850
800 800
750 750
700 700
850 B50
= 500 600
550 550
|
5 500 500
o
o 480 450
=
it
T 00 400
]
350 %&—Tﬁ-—m
300 300
2se 3 ri 80 170 160 %00 740 580 50 o0
TIME (SECH-
Fig. 5.95 Fuel rod surface temperatures, A5l
RUN 710 SUCTION BRERK BREWK DIAMETER 26.2/26.2 MM NO 21 ASSEMBLY
ECCS-—- H31-UP.P HSZ- L51-UP.P 1 52— LI1-T.CO Liz-
CH- 135 o TF2-32 {AS3 FUEL =30 POS. 3 1 CH- 136 o TFz-33 (A53 FUEL ROD PDS. 4 1
CH- §37 A& TF2-34 (A53 FUEL ROC POS. § 7 CH- 276 + TP-7 (LOWER PL CENTER LOW I
850 850
800 800
750 750
700 700
e50 650
X 500 600
550 550
o
W 500 500
Li.
w450 450
=
w
400 e 400
“th—A__H+_
E 350
300 300
280 g 40 80 120 180 200 240 280 320 250
TIME [SEC?
Fig. 5.96 Fuel rod surface temperatures, AS3

—108-—



JAERI-M 9249

RUN 710 SUCTION BRERK "BREAK DIAMETER 28.2/26.2 MM NGO 21 ASSEMBLY
ECCS-~- HS1-UP P Hsz2- L51-UP.F Lse- LI1-T-CO Liz-
CH- 138 [ TF2-35 (AS7 FUEL ROD POS. 3. ) CH- 138 © TF2-35 I(AS7 FUEL ROD POS. 4 )
CH- 140 & TF2-37 (P57 FUEL ROD POS. § | CH- 276+ TP-7  (LOWER PL CENTER LOW
850 : : 850
800 800
750 750
700 ‘ 7oe
1
650 b 650
i
* ~ §00 600
50k i - LE AR SR 1y
41 . r o -"
Y L
L 5an
Le
Q:4a
pond
il
— 400
350
360 | 300
1
zsa 0 G- B0 170 160 200 24D Z60 I
TIME [SEC)
Fig. 5.97 Fuel rod surface temperatures, A57
SUN 10 SUCTION BRERK BREAK [IIAMETER 26.2/7C.2 MM N 21 S53EMBLY
FLCS - A IR LE rsz- L§1-UP.P Ls2- LIT-1.C0 Lz
[H- 14} T f2-38 JRY1OFUEL ROD PDS. 3 3 ’ CH- 142 O TF2-395 fA7; FUEL ROG POS. 4 1
W 123 A iF743 (A7) FURL ROD ROS. 5 ) CH- 276 4+ TP-7  FLOWER PL CENTER (OW
Ban e SO : — i o BED
! i |
; ; ‘
e : ! TBD:
I e -—jf——-—— e ——- — s | t".'S[]
f 700 06
|
i 650  |— —{550
| <60 | ! 60
; ' 5
550 - ' - - — 550
, o,
i %) 500 500
Li
‘ . 450
=
&
400
350
300
i |
50 g a0 80 ) 180 200 247 260 a5 0

TIME (SEC)

Fig. 5.98  Fuel rod surface temperatures, A7l
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BREAK DIAMETER 26.2/26.2 MM NO 21 RSSEMBLY

RUN 710 SUCTION BRERK
ECCS--- H81-LP P H2- LS1-UP.P L52- L1L-T.CO Liz-
CH- 144 M TFZ2-41 [A73 FUEL ROO POS. 3 ! CH- 145 M TF2-42 (A73 FUEL ROD PDS. 4 ]
(H- 146 & TF2-43 ([A73 FLEL ROD POS. S5 ) CH- 296+ TP-7  (LOWER PL CENTER LOW )
850
I 850
800
800
750
750
200
700
650
850
< 600
500
550
— 580
wd
i)
500
2 500
" 450 e
E N 450
= .
Y oanp b ]
g 400
| “Mm"__
50
350
300
300
250 _ = L !
G 86 120 160 200 740 780 355 250
TIME (SECT:
_
Fig. 5.99  Fuel rod surface temperatures, A73
RUN 710 SUCTION  BREAK BRERK DIAMETER 26.2/26.2 MM NO 21 RSSEMBLY
ECCS--- HS1-UF.F HSZ2- (51-UF.F LS2- Ll1-T.CO Li2-
CH- 147 M TF2-44 [A75 FUEL ROO POS. 3 1 CH- 148 ™ TF7-45 (RIS FUEL ROD PDS. 4 ]
ChH- 148 & TFZ-46 [A?S FUEL ROO POS. S i CH- 276 + TP-7 [LDWER PL CENTER LCW )
850 i BEO
800 800
750 750
700 700
650 650
< g0g 60D
550 —{550
. :
5 s 500
L
o 450 450
=
(U]
— 400 400
]
350 M3EU
300 300
a0 5 Py 80 120 166 700 740 260 R
TIME (SEC)
Fig. 5.100 Fuel rod surface temperatures, A75
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RUN 710 SUCTION  BREAK BREAK DIAMETER 26.2/26.2 MM NO 21 RSSEMBLY
ECLS--- HS1-UP .P HS2- LS1-UP.P L52- LIL-T.ED Liz-
(- 150 [ 1F2-47 (R77 FUEL ROD POS. 1 ) (H- 151 @ TF2-46 [(A77 FUEL ROD POS. 2
CH- 182 & TFg-49 (A77 FUEL RDO POS. 3 ] {H- 153 + TF2-50 (A77 FUEL ROD POS. 4 }
TH- 154 & TFZ-51 (R77 FUEL ROD POS. 5 3 LH- 185 4 TF2-52 [(A77 FUEL ROD POS. B 1
CH- 158 ® TFZ-53 (R#77 FUEL ROD POS. 7 ¥ CH- 276 * TP-7 (LOWER Pl CENTER LOMW ]
850
r [ 850
800 800
|
. 750 750
700 700
650 650
- H
= 500 600
550 — 550
v - |
5 s00- . 500
L
o 450 4 _ 450
= .
o i
400 : : 4
- . h\*\_‘*_*“‘ﬂ—-—x_\__‘ oo
350 350
300 300
i
=0 g a0 i 120 760 200 740 60 30 L0
TIME ISEC!
! Fig. 5.101 Fuel rod surface temperatures, A77
|
i RUN 710 SUCTION BRERK BREAK DIAMETER 25.2/26.2 MM ND 21 ASSEMBLY
: ECCS-—- HE1-UP.P H52- LS1-UP.P L52- L11-T.CO Llz-
i CH- 157 [ TF2-54 (BIS FUEL ROD POS. | ) CH- 158 @ TFg-55 (815 FUEL RDD POS. 2 )
! CH- 168 & TF2-S6 (BIS FUEL ROD FOS. 3 ) CH- 160 + TF2-57 (B15 FUEL ROD POS. 4 )
[H- 151 & TF2-58 (BIS FUEL ROD POS. 5 ) CH- 162 4 TF2-59 (B15 FUEL ROD POS. & )
; CH- 163 R TF2-60 (BIS FUEL RDO POS. 7 ) CH- 276 X TP-7 (LOWER PL CENTER LOW !
i 850 850
|
800 806
!
i 700 700
650 650
= 500
550
—
% 560
(Wi
0: 430
=
L
— 400
350
300 00
50 5 a0 £ 175 160 200 240 760 T
TIME (SEC)

Fig. 5.102 Fuel rod surface temperatures, B15
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RUN 710 SUCTION BRERK BREAK DIAMETER 26.2/26.2 MM NO 21 RSSEMBLY
ECCS--- H51-UP.P Hg2- LSI-UP.P Lsz- L13-7-CO Liz-

(M- 164 [ TF2-BI (BBS FUEL ROC POS. 1 1 H- 165 ® TF2-62 1B85 FUEL ROD POS. 2 )

CH- 166 A TF2-63 (BBS FUEL ROD POS. 3 ) CH- 167 + TF2-64 B85 FUEL ROD PCS. 4 !

tH- 168 © IF2-65 (B85 FUEL ROD POS. 5 ] CH- |68+ TF2-66 (BES FUEL ROD POS. 6 )

CH- 170 X TF2-67 (BBS FUEL ROD PQS. 7 ) CH- 276 % T1P-7  [LOWER PL CENTER LOW )
850 : 850
80O 800
750 750
700 700
650 650

X 560 _ 600
0 - = 550

1 .

5 500 500

[N, .

o 450 - 450

E .

LLJ ) -

— 400 : 400

. "-\\\".‘— =

350 350

306 300

234 7 a0 e 120 760 200 740 260 TR

TIME  (SEC)
Fig. 5.103 Fuel rod surface temperatures, B85

RUN 710 SUCTION BREAK BREAK OIRMETER 26.2/26.2 MM NO 21 RSSEMBLY
ECCS-—-- HS1-LP P Hs2- LS1-UP.P Ls2- LIN-T.CO Liz-

Cho |71 [ TF2Z-68 (C11 FUEL ROD POS. 3 ] CH. 172 © TF2-69 iCil FUEL ROD POS. 4 )

CH- 173 A TFZ-70 (L1 FUEL ROD PDS. © I CR- 276 + TP-7 [LNWER PL CENTER LOW 1
850 (47 850
800 800
750 : 750
700 60
550 550

X 500 £00
550 » <2 550

. . .

W 500 : 500

e .

o 450 — 450

= L

= - .

400 R & rE— 400
w0 p— : 350
300 300
250 g a0 0 120 160 Za0 240 280 T 0

TIME (SEC)

Fig. 5.104 Fuel rod surface temperatures, Cll
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BRERK DIAMETER 26.2/26.2 MM

NG 21 RASSEMBLY

RUN 710 SUCTION BREAK
ECCS--- HG1-UP P HS2- LSL-UP.P Ls2- LI1-T.CO Liz-

CH- 176 © TFE-71 (Ci3 FUEL ROD POS. 3 ) CH- 175 © TF2-7z (Cl3 FUEL ROD POS- 4

CHo 175 A TF2-73  (CI3 FUEL R00 POS. 5 ) CH- 276 4 TP-7  (LOWER PL CENTER LOW |
850 850
800 800
750 750
700 a0
650 850

* gog 500
550 r

i

4 500

L

o 450

=

Lt

~ 40D
350
300 300
a5t 5 T a0 {20 160 200 740 760 3G o0

TIME (SEC)
Fig. 5.105 Fuel rod surface temperatures, Cl3

RUN 710 SUCTION BRERK BREAK DIAMETER 26.2/26.2 MM ND 21 RSSEMBLY
ECCS--- HS1-UP.F HS2- L51-UP.F Ls2- LI1-T.CO LiZ-

CH- 177 o Ie2-74 IC1% FUEL ROD POS. 3 1 CH- 178 o TF2-75 i£15 FUEL ROD POS. 4 i

CH- 179 A TF2-78 ICi5 FUEL ROD POS. 5 i CH- 27% + TP-17 {LOWER PL CENTER LOW H
850 850
800 BOO
750 750
700 700
B50 BS0

X 500 600
550

o

i 50p

I

o 490

=

L

— 400
350 350
300 300
250 5 40 a0 1 160 700 740 280 0 200

TIME {SEC]

Fig.

5.106 Fuel rod surface temperatures, Cl5
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RUN 710 SUCTION BRERK BRERK OIAMETER 26.2/26.2 MM NO 21 RSSEMBLY
ECCH--- HS1-UP .P HS2- L51-uP.P L52- LI1-7.CO Ll2-
CH- 180 m TF2-77 1C31 FUEL RQO POS. 3 1 CH- 181 m TFz-7R (31 FUEL ROO PDS. 4 )
CH- 182 A& TF2-79 (C31 FUEL ROD POS. 5 ] CH- 278 + TP-7 (LOWER PL CENTER LOW ]
as50 B850
809 800
50 750
700 700
550 650
600 ) 600
es b ikl 550
1
& s00 500
L
o 450 450
)
L)
— a0
356 350
300 300
e 5 a0 g 720 TED 200 740 280 TR
TIME (SEC!
Fig. 5.107 Fuel rod surface temperatures, C3i
RUN 710 SUCTION BRERK BRERK DIRMETER 26.2/26.2 MM NO 21 RSSEMBLY
ECCS--- HS1-UP .P HS 2~ LS1-UP.P L52- LIt-7.C0 L12-
CH~ 183 @ 7IF2-B80 1C33 FUEL ROD POS. 1 ) CH- 184 (O TF2-81 (33 FUEL ROD POS. 2 I
CH- 185 & TF2-82 1033 FUEL ROD POS. 3 ) CH- 186  + TF2-83 {C33 FUEL RDO POS. 4 I
CH- 187  ® TFZ-84 U533 FUEL ROD POS. S 3 CH- §88 4 TFZ-85 (C33 FUEL RCD POS. 6 )
CH- 169  » TFz-B§ {C33 FUEL ROD POS. 7 ) tH- 276 ™ TP-7 (LOWER PL CEWTER LOW
850 850
800 800
750 {10
700 700
650 550
= 500 BOU
%
550 R : 550
o
Y so0 500
L.
o 450 450
b
(W)
=400 400
350 350
300 300
250 0 0 80 120 ) 300 74D 760 T

TIME  (SEC
Fig. 5.108 Fuel rod surface temperatures, C33
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RUN 710 SUCTICON BREAK BREAK DIAMETER 26.2/26.2 MM NG 21 RSSEMBLY
ECES--- HSL-UP P H32- LSI-UP.P Ls2- LI1-T.C0 L12-
{H- 190 @ TF2-87 (C35 FUEL ROD POS. 3 ) CH- 19% @ TF2-88 I(C35 FUEL ROD POS. 4 )
CH- 192 A& TF2-69 (L35 FUEL RAD POS. S ] CH- 276+ TR-7 (LOWER PL CENTER LOW )
850 [——— f 850
800 800
750 750
700 700
650 650
X 500 500
o
550 » ‘”/JE—\ 550
. i
= s00 500
L
o 450 450
=
(W]
— ap0
350 350
00 00
280 0 a0 80 120 160 700 740 760 T
TIME i SEC)
Fig. 5.109 Fuel rod surface temperatures, (35
RUN 710 SUCTION BRERAL BRERK DIAMETER 26.2/26.2 MM NO 21 RSSEMBLY
ECLS--- HS1-UP.P H52Z- LS!1-UP.P L52- L11-T.C0 Liz-
CW- 183 ™M TF2-30  (CS1 FUEL ROD POS. 3 ) CH- 194 @ TF2-91 (CS1 FUEL ROD POS. 4 )
CH- 195 A TF2-82  tC&1 FUEL ROD POS. § | CH- 276+ TP-7 (LOWER PL CENTER LOW |
850 1= — 850
t
800 800
750 750
700 6o
550 65U
= 500 600
550 etk e il 550
o
= 500 500
Lio
o 450 450
=
Lad
— 400 400
50— 350
300 300
250 5 0 B0 170 TéU 760 740 760 70 o0
TIME {SEC)
Fig. 5.110 Fuel rod surface temperatures, C5l
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RUN 710 SUCTION BRERK BRERK DIAMETER 26.2/25.2 MM NO 21 RSSEMBLY
ECCS--- HS1-UP .P H§2- LS1-UP.P Ls2- L11-T.CO Li2-
CH- 196 @ TF2-93 (C53 FUEL ROO POS. 3 1 CH- 197 O TF2-84 (CS3 FUEL ROD POS. 4 )
CH- 198 A TFz-95 (CS3 FUEL ROG POS. 5 ! CH- 2%  + TP-7  (LOWER Pt CENTER LOW )
850 850
BOD : ‘ 800
750 750
700 700
650 850
X 500
550
o
S s00
L
D: 450
=
wd
— 400
350
300 300
2:l i 0 80 120 T60 200 340 780 Er
TIME [SEL)
Fig. 5.111 Fuel rod surface temperatures, C53
RUN 710 SUCTION BREAK BREAK DIAMETER 25.72/26.2 MM NO 21 ASSEMBLY
EZCS—-- BS1-UP .P Hg2- LS]-UP.P Ls2- Lit-T.co L12-
CH- 199 @ TF2-86 (C77 FUEL ROD POS. | ! CH- 200 @ TF2-97 1C77 FUEL ROD POS. 2 )
CH- 200 A TF2-98  [C77 FUEL ROO POS. 3 1 CH- 202  + TF2-99 (C77 FUEL ROD POS. 4 )
CH- 203 © TF2-160 (C77 FUEL ROD POS. 5 ) CH- 204 4 TF2-101 (C7? FUEL ROD POS. 6 ;
CH- 205  ® TF2-107 1C77 FUEL ROD POS. 7 ) CH- 276 % IP-7  (LOWER PL CENTER LDW )
850 . , : 850
] I H
802 I 800
%0 —{750
760 700
ES0 650
= go0 . ‘ 500
|
550 550
2 500 500
5 |
o 450 - — - { 450
L ]
Lol
AN 400
e et
350 ‘ 350
306 E 300
< 1 i i l
250 5 40 80 120 160 700 z40 280 30 <0
TIME (SECH

Fig. 5.112 Fuel rod surface temperatures, C77
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RUN 710 SUCTION BRERAK BREAK DIRMETER 26.2/26.2 MM NO 2! ASSEMBLY
ECCS-—- H51-UP .P H52- LSI-UP.P 152- LI5-T.00 LIz-
CH- 206 [ TF2-103 (D27 FUEL ROD POS. 1 ) CH- 207 © TF2-104 (027 FUEL RO POS. 2 !
CH- 208 A TF2-105 (027 FUEL RODPOS. 3 ) CH- 208+ TF2-106 (027 FUEL ROD PGS. 4 ]
CH- 210 & TF2-107 (027 FUEL ROD POS5. § ) CH- 211 4 TF2-108 {027 FUEL ROD POS. 6 }
CH- 212 X TF2-108 (D27 FUEL ROD POS. 7 ) CH- 276 % TP-7  (LOMER PL CENTER LON !
850 850
800 800
750 750
700 700
650 650
» X §00 1600
550 % 550
—_ o
¥ )
4 s00 500
o !
~ 2 Fary
a 450 - 450
b=
wl N
= 400 : ’ B +400
350 350
300 300
0 o r B0 %0 160 700 740 780 B0 20
TIME  (SEC)
Fig. 5.113 Fuel rod surface temperatures, D27
RUN 710 SUCTION BREAK BREAK DIAMETER 76.2/26.2 MM NO 21 RSSEMBLY
E£CC5--- HS1-UP.P HYZ - LS1-UP.P L5Z+ LI1-T.CO Liez-
CH- 212 M TFZ-110 (088 FUEL ROD FOS. 1 ) Ch- 214 @ TF2-111 (DBB FUEL RUD POS. 2 )
CH- 215 & TFZ-112 (088 FUEL RCO POS. 3 ] CH- 216 + TF2-11% (08B FUEL ROD FOS. 4 1
CHo 217 © TFZ-114 (088 FUEL ROD POS. 5 ] CH- 218 4 TFz-115 (D88 FUEL ROD POS. 6 )
CH- 218 % TF2-116 (D88 FUEL ROD PD5S. 7 ] gH- 275 »* TP-7 (LOWER PL CENTER LOW 1
850 —1850
800 \BUD
750 750
700 o8
550 650
4 X 60d i . 600
1
550 -+ : - s 550
- ) ' : s ]
& 500 _ : 1 500
b : 4.':. e
o 950 ; : e 450
& . n T
= TR E v
el s 1 IR S R B 400
350 : - : ' 350
300 300
256 250
0 40 a0 120 160 700 240 EET] 320

TIME (SEC)
Fig. 5.114 Fuel rod surface temperatures, D88
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RUN 71C SUCTION BRERK BREAK DIAMETER 26.2/26.2 MH NO 21 RSSEMBLY
ECCS--- HS1-UP .F HGZ-~ LS1-UP.P L52- LIL-T.CO Li2-

£H- 118 M TFZ-16 (A33 FUEL ROD POS. 1 ] CH- 150 M T1Fz-47 [A7T7 FUEL ROO POS. 1 ¥

CH- 157 A TF2-54 (B15 FUEL ROD POS. 1 | CH- 164 + TF2-81 {BBS FUEL ROD PDS. 1 1

CH- 183 & TF2-B0  (C33 FUEL ROD POS. 1 ¥ CH- 199 4 TFR-96 {77 FUEL ROD POS. 1 1

CH- 213 w TF2-110 (DBB FUEL ROD POS. 1 1 {H- 276 * TP-7 [LOWER PL CENTER LOW 1
850 B850
ano 800
750 750
700 00
650 650

X 600 600
550 550

—

Y 500 500

L

o 450 Wi 1 450

Ll i e e I

— 470 e 2 o Y }400
450 S N
300 300

250
50 3 16 B0 120 160 Z00 Z40 260 370
TIME  (SEC)

Fig 5115 Fuel tod surface temperatures at position 1 in Channel A, B, C and D
RUN 710 SUCTION BRERK BREAK DIAMETER 26.2/26.2 MM NO 21 ASSEMBLY
ECCS--- HS1-UP.P Hs2- LS1-UP.P L82- $11-T.CO LiZ-

CH- 129 m TF2-17 (A33 FUEL ROD POS. 2 ] CH- 151 ™ TF2-48 (R?7 FUEL ROD POS. 2 1

CH- 158 A TFP-55 {815 FUEL ROD POS. 2 ] CH- 165 + TF2-B2 [BRS FUEL ROD POS. 2 1

CH- 184 ¢ TFz2-81 1£33 FUEL -ROD POS. 2 1 CH- 200 4 TFZ2-97 (C77 FUEL ROD POS. 2 ]

CH- 214 g TF2-111 [(D8E FUEL RBO POS. 2 ] CH- 276 * TP-7 (LOWER PL CENTER LOW !
850 T 8506
BOO 800
1450 - 750
700 . 700
850 + &850

= 500 500
580 = 550

5 1l

S 500 500

Lo s

o 450 o 450

= et

L

aco | A e o 400
350 350
300 300
50 0 40 B8O 120 160 2c0 240 280 320 20

TIME 1SEC)

Fig. 5.116 Fuel rod surface temperatures at position 2 in channel A, B, C and D
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RUN 710 SUCTION  BRERK BREAX DIAMETER 26.2/26.2 MM NO 21 RASSEMBLY .,
| ECCS--- HS1-UP.P HSZ- LS1-UP.P L42- Lit-T.£0 L12-
|
] CH- 121 [ TF2-18  (A33 FUEL ROD POS. 3 ) (H- 152 © TF2-48 [A77 FUEL ROD PCS. 3 )
| CH- 159 & TF2-56 (815 FUEL ROD POS. 3 ] CH- 186  + T[F2-63 1BBS FUEL ROD POS. 3 ]
| cH- 185 © TFz-82 (33 FUEL ROD POS. 3 ) CH- 2a] 4 TF2-98 (C77 FUEL ROD PDS. 3 )
! CH- 215 X TF2-117 (088 FUEL ROD POS. 3 ] CH- 276 % TP-7 [LOWER PL CENTER LOW )
850 e ; ( 850
! ] |
800 i 800
750 { 750
700 700
650 - )
P, x 500
- 550
. I_J
“ 5ng
Lio
o 450 ;
b
(W]
S ‘
w0 i
i
I
00 4
| |
;
& B aG B0 170 T80 200 340 260 A
TIME (SEC)
Fig. 5.117 Fuel rod surface temperatures at position 3 in Channel A, B, C and D
RUN 710 SUCTION BRERK BREAK DIAMETER 26.2/26.2 MM NO 21 ASSEMBLY
FCLS--- HS1-yP P H52- LS1-UB.P L52- L11-T.CO Lie-
ch- 172 [ TF2-18  {A33 FUEL RAD POS. 4 ] CH- 153 @ 1F2-50 (AT? FUEL ROD POS- 4 ]
CHe 160 A TF2-5T  i@15 FUEL ROD POS. 4 i CH- 167  + TF2-64 (B8S FUEL ROD POS. 4 ]
CH- 186 & TF2-B3 1033 FUEL ROD POS. 4 ) CH- 262 4 TF2-89 (C77 FUEL ROD POS. 4 )
fH- 216 H TF2-113 D88 FUEL ROD POS. 4 )
850 , | 850
800 i ' : 800
750 i 750
:
. ! 700
i i |
I
S —{B50
E X~ 600 500
550 550
" —J
5 500 500
il
o 450 450
& e
LL’ e
‘ — 400 m—— o 1400
| o
350 e 350
300 300
25t 3 i 80 120 160 200 7e0 280 o0 250
TIME [5EC)

Fig. 5.118 Fuel rod surface temperatures at position 4 in Channel A, B, C and D
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RUN 710 SUCTION BRERK BREAK DIRMETER 26.2/26.2 MM NO 21 RSSEMBLY
ECCS--- HS1-UF P H52- L51-UP.F Lg2- LI1-1.c0 LI2-
[H- 154 [ TF2-51 (A77 FUEL ROD POS. § ] CH- 161 O TFz-58 IBI5 FUEL ROD POS. 5 )
CiH- 168 A TF2-65 (B85 FUEL ROD POS. § ] CH- 187  + TF2-84 133 FUEL ROD POS. 6 )
CH- 203 & TF2-100 (C77 FUEL ROD POS. 5 ) CH- 217 4 TF2-114 (D88 FUEL ROD POS. 5 )
Ch- 276  ® TP-7  (LOWER PL CENTER LOW )
850 850
800 800
750 50
700 o
B50 850G
< 500 600
850
< sao
[
o 45D
X
l
=400
|
350
i 300 300
: 28 C 4z 80 120 160 200 240 280 3 o0
| TIME 1 SEC)
Fig. 5,119 Fuel rod surface temperatures at position 5 in Channel A, B, C and D
RUN 710 SUCTION BRERK BREAK DIAMETER 26.2/26.2 MM NO 21 RSSEMBLY
FCCS--- H31-UP -P HS?- LS1-UP P Lsz- L11-T.CO Lie-
CH- 124 [0 TF2-2;  {A33 FUEL ROD POS. § ) CH- 188 ™ TF2-52  (A77 FUEL ROD POS. 6 ;
(n- 162 A TF2-5%  (BIS FUEL ROD FOS. 6 ) Ck- 189+ TF2-66 (B85 FUEL ROD POS. & }
CH- 188 © tFe-85 (C33 FUEL RGO POS. § ) CH- 204 4 TF2-101 (C77 FUEL ROD FOS. 6 i
CH- 218 = TFZ-115 (088 FUEL ROD POS. 6 i CH- 276 % TP-7  (LOWER Pt CENTER LOW |
850 r 850
800 800
750 750
o
700 o
i 850 ; 650
|
i < 500 600
i #
50t 550
e :
w!
L 500 500
e
o 450 450
-2
Ll
400
350
300 300
i ; |
e D 40 80 120 160 200 240 780 3 o
TIME (SEC!

Fig. 5.120 Fuel rod surface temperatures at position 6 in Channel A, B, C and D
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RUN 710 SUCTION BRERK BREAK DIAMETER 26.2/26.2 MM NG 21 RSSEMBLY
ECCS--- H51-UP.P HS2- LSi-UP.P Lsz- Lr-1.c0 Li2-

CH- 128 3 TF2-22  (A33 FUEL RGO POS. 7 1 CH- 156 @ TFz-53 (RA77 FUEL ROD POS. 7 H

CH- 183 & TF2-60 1BIS FUEL ROD POS. 7 ] - 170 + TF2-67 {885 FUEL ROD POS. 7 i

CH- 188 & TF2-B6 [C33 FUEL ROD PGS. 7 1 CH- 205 4 TF2-102 [C77 FUEL RQD POS. 7 1

CH- 219 ® TFZ-1156 1088 FUEL ROQ POS. 7 1 CH- 276 * TP-7 fIOMER PL  CENTER LOK H
850 8306
800 800
750 750
700 00
830 £50

< 500 800
550 | 550

_f

55 500 500

L

o 450 450

=

wl

— 400 400

o
350 350
300 300
50 g 0 80 720 160 200 343 760 35 0
TIME  (SEC)
5.121 Fuel rod surface temperatures at position 7 in Channel A, B, C and D
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