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Run 705 of the ROSA-III experimental program is an isothermal blowdewn
test without ECCS actuation in the BWR LOCA test series simulating a double-
ended break on the inlet side of a recirculation pump. Purpose of the ROSA-
111 test program is to provide comprehensive experimental data of thermal
hydraulic behavior in BWR LOCA to assess the system computer code. ROSA-1II
facility is a volume-scaled (1/424) system of a large (~1000MWe)} BWR for an
integral test on a BWR LOCA such as a 200% double-ended offset shear break
on the inlet side of the pump in a recirculation loop. Power supply to
main recirculation pumps and to core heater pins were stopped about 7 and 4
seconds respectively before initiation of the blowdown for an isothermal
blowdown test. The primary initial conditions are steam dome presuure
7.11MPa, steam dome temperature 559K, lower plenum subcoeling 9K, and core
inlet flow 0.0 kg/s. The experiment in RUN 705 was successful; graphical

data are presented in this report.

Keywords : BWR, LOCA, ECCS, Integral Test, ROSA-TII Facility, Blowdown,

Isothermal Test.
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1. INTRODUCTION

Research Institute).

JAER] — M B723

The ROSA (Rig of Safety Assessment)-III Program is one of several water

reactor research test programs conducted by JAERI (Japan Atomic Energy

The ROSA-III facility is a Qolumetrically scaled (1/424) boiling water
i 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-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
- (2) To identify and
in the response
techniques that
behavior.

The information

in performance of the ESF are of primary interest,
investigate any unexpected event(s) or threshold(s)
of either the plant or the ESF and develop analytical

adequately describe and account for such unexpected

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 705, conducted on March 8, is an isothermal blowdown test without

" ECCS actuation, simulating a double-ended break on the inlet side of a

recirculation pomp. The primary objectives of the test were to:
{1) Provide data to evaluate ROSA-III emergency core cooling system
(ECCS) scaling techniques in the blowdown of a systém.
(2) Provide integral system code verification data on a isothermal
double-ended break at the recirculation pump inlet side.
Power supplies for recirculation pump motors and core heaters were
shut off before blowdown in Run 705. The initial conditions are 7.11
MPa and 559 K in the steam dome of the pressure vessel. The subcooling.
in the lower plenum was 6 K. .
The purpose of this report is to present the data from Run 705 in
an uninterpreted but readily usable form for use by the nuclear community
in advance of detailed analysis and interpretation. Section I briefly
describes the ROSA-II configuration, section 1M discusses the ROSA-TI
instrumentation and the methods of obtaining certain measurements, section
% summarizes Run 705 initial conditions and test procedures, and section
V presents the data with supporting information for data interpretation,

Section VI describes concluding remarks.
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2. ROSA-III TEST FACILITY

The ROSA-III facility is a volumetrically scaled (1/424) boiling water
reactor (BWR) system with electrically heated core designed to study the
response of the engineered safety features (ESF) in commercial BWR systems
during the postulated loss—of—cooiant 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
ITT. 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 faciiity are compared with those of a LBWR in
Table 2.1.

The pressure veéssel 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 63 fuel rods which are
spaced and supported in a square (8 x 8) array by lower and upper tie plates.
The simulated fuel rod is heated electrically with chopped-cosine axial
power distribution. The effective heated length is 1880 mm, one half of
the active length of a BWR fuel rod. The orifice plate 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 initiation, the
steam line is changed from the first branch to the third one. The feedwater
line is connected to the feedwatér sparger located above the downcomer
region. The ambient-temperature feedwater is supplied from the pure water
tank (PWT) at steady state, and the feedwater tank (FWT) supplies preheated
feedwater during the first two seconds in the blowdown.

The coolant recirculation system simulates the BWR recirculation leoop.
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
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 sgpear 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 diameter 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-TII 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 fuei 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-
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 ﬁith two figures the first digit indicates
the fuel assembly number and the second digit indicétes 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 electro-magnetic
flow meters depending on the fluid condition and the measurement location.

Electric power for simulated fuel rods is controlied 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 mmg,

Liquid levels are measurea 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 signal. 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. FEach 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 direétion 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-

vessel instrumentation, or in-core instrumentation (Figs. 3.1 - 3.14).

.._6_
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gimulated fuel rods are named by one alphabet 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 fuel channel
C. Fuel rods in other channels are named after rotating about the
center of control rod simulator to the channel C. For example, C27
shows fuel rod in the second column and seventh row of fuel rod array

in the fuel chamnel 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 importance., The data recorded on the magnetic tape of the
main acquisition system are processed by the FACOM 230-75 computer at
JAERL 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 coﬁsistency examination. Data processing program
developed for the ROSA-TI test can compare the measured data in a figure
not only with other channels of the same test but also with the data of

other runs or with calculated results by LOCA analysis code such as RELAP

or ALARM.

4. TEST CONDITIONS

The test conditions of Run 705 are summarized in Table 4.1. Run 705
is an isothermal blowdown test without ECCS actuation, simulating a 200 %
double-ended break at the recirculation pump suction side. Before blow-
down initiation, main recirculation pumps were stopped and the power
supply to core heaters were shut off. During blowdown none of emergency

core coolant systems was actuated.
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down initiation, main recirculation pumps were stopped and the power
supply to core heaters were shut off. During blowdown none of emergency

core coolant systems was actuated.
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5, DATA PRESENTATION

The experiment Run 705 proceeded as planned, starting with a 200 %
double-ended break simulated by breaking two rapture disks and closing
the quick shut-off valve between two breaks. The sequence of major
events is shown in Table 5.1, Steam line and feed water line were
completely closed before initiation of blowdown following the shut off
of the power supply Lo core heaters. The system pressure decreased
monotonously from the initiation of blowdown as Run 705 is a simple
isothermal blowdown at the recirculation line break without power
generation in the core. The mixture levels in the core and downcomer
decrease after break. The uncover time of the recirculation suction iﬁ
the downcomer is about 20 seconds after break. The system pressure
decreases faster after 20 seconds because of steam discharge from the
break. The lower plenum flashing phenomena is unclear because the
pressure decfeasing rate at the initiation of boiling in the lower plenum
is rather slow , as recirculation suction line was not yet uncovered.
The mixture level in the lower plenum is established at approximately
40 seconds after break and decreases monotonously, as shown in Figs.
5.75, 5.76 and 5.77,

The test data are presented in Fig. 5.1 through 5.76. They are
divided into five groups, system data, flow data, signal data, tempera-
ture data and water level data.

Fig. 5.1 through 5.9 and 5.13 give system data, of which Fig. 5.1 through
5.4 show pressure transients in the vessel and loops, Fig. 5.5 through
5.9 show differential pressures in the vessel and loops, and Fig. 5.13
shows rotating speeds of recirculation pumps. Fig. 5,10 through 5.12
give flow data, of which Fig. 5.10 show flow rate of main steam line

and Figs. 5.11 arnd 5.12 show flow rates concerned with discharge flow.

Fig. 5.14 gives break signal data. Fig. 5.15 through 5.68 give
temperature data, of which Fig. 5.15 through 5.22 show fluid temperatures
in the system, Fig. 5.23 through 5,26 show surface temperatures of
structure materials, Fig. 5.27 through 5.54 show surface temperatures of
simulated fuel rods, Fig. 5.55 through 5.58 show fluid temperatures
around the tie rods, Fig. 5.59 through 5.60 show fluid temperatures at
channel box inlet and outlet, Fig. 5.61 through 5.63 show inner surface

temperatures of channel boxed and lower plenum, Fig. 5.64 shows fluid
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temperatures in the lower plenum and Fig. 5.65 through 5.68 show fluid
temperatures around the upper tieplate.

Partial gas phase signal appears at 1l seconds after break in the
conduction-type liquid level detector at the top part (Position 1) of
the core as shown in Fig. 5.69 through 5.74 and 5.77. The simulated
fuel rod dries out at 39 seconds at position 1, and fuel surface tem-
perature deviates from the saturation temperature and becomes fairly
constant after 39 seconds because of no heat generation in the heater
rod and little heat. removal from the rod (cf. Fig. 5.41). The fuel rod
dries out from the top to the bottom following the decrease in the mix-
ture level in the core as shown in Fig. 5.77. The bottom part (Position

7) of the core dries out at 86 seconds after break.
6. CONCLUDING REMARKS

The conduct of ROSA-TI experiment Rum 705 and the experimental data
acquired concerning integral system pheﬁomena associated with a loss of
cooclant are considered to have met the objectives as described in
section I.

'The ROSA-TM facility and its instrumentation worked well, and the
obtained experimental data are udeful for assessing computer codes for
BWR LOCA/ECCS analyses in the isothermal blowdown with a 200 % double-
ended break at the recirculation pump suction without ECCS actuation

and without core heating.
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temperatures in the lower plenum and Fig. 5.65 through 5.68 show fluid
temperatures around the upper tieplate.

Partial gas phase signal appears at 11 seconds after break in the
conduction-type liquid level detector at the top part (Position 1) of
the core as shown in Fig. 5.69 through 5.74 and 5.77. The simulated
fuel rod dries out at 39 seconds at position 1, and fuel surface tem-
perature deviates from the saturation temperature and becomes fairly
constant after 39 seconds because of no heat generation in the heater
rod and little heat removal from the rod (c¢f. Fig. 5.41). The fuel rod
dries out from the top to the bottom following the decrease in the mix-
ture level in the core as shown in Fig. 5.77. The bottom part (Position

7} of the core dries out at 86 seconds after break.
6. CONCLUDING REMARKS

The conduct of ROSA-TI experiment Run 705 and the experimental data
acquired concerning integral system phehomena associated with a loss of
coolant are considered to have met the objectives as described in
section I.

The ROSA-TI facility and its instrumentation worked well, and the
obtained experimental data are udeful for assessing computer codes for
BWR LOCA/ECCS analyses in the isothermal blowdown with a 200 % double-
ended break at the recirculation pump suction without ECCS actuation

and without core heating.
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Table 4.1 Test conditions of the ROSA-II Run 705

Parameter

Specified Value

Measured Value

Break Conditions

Recirculation

Location pump suction
Type Double ended
Break Orifice Diameter (mﬁ) 26.2/26.2
Initial System Conditions
Steam Dome Pressure {MPa) 7.16 7.11
Lower Plenum Temperature ( K ) 560 551
Lower Plenum Subcooling ( K ) 6 6
Core Inlet Flow Rate (kg/s) 0 0
Broken Loop Flow Rate (m3/s) 0 0
Intact Lecp Flow Rate (m3/s) 0] 0
Core OQutlet Quality (- 0 0
Power Level (kW) 0 0
Maﬁimum Linear Heat Rate
of Region 1 [ 9 rods] (kW/m) 0 0
Region 2 [108 rods] (kW/m) 0 0
Region 3 [135 rods] (kW/m) 0 0
Power Curve
Water Level in PV ( mr) 4.62 4.64
Feedwater Conditions
Steady State Line
Temperature ( K) - -
Flow Rate (m3/s) 0
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Table 4.1

(Continued)

Parameter

Spesified Value

Measured Value

Teedwater Conditions (Continued)

Transient Line

Temperature (K) - -
Flow Rate (mé/s) 0 0
Termination Time (s - -
Steam Discharge Conditions
Steady State Line
Flow Rate (kg/s) 0 0
Transient Line
Flow Rate (kg/s) 0 0
Orifice Diameter (mm) - -
Termination Time (s) - -

ECCS Conditions

HPCS
Injection Location
Initiation Time {(s)
at Pressure in PV (MPa)
Water Level in PV ( m )
Coolant Temperature { K)

Injection Flow Rate (m3/s)
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Table 4.1 {(Continued)

Parameter Specified Value Measured Value

ECCS Conditions (Continued)
LPCS

Injection Location

Initiation Time (s)
at Pressure in PV (MPa)
Water Level in PV ( m ) //
Coolant Temperature {( K) . /
/
Injection Flow Rate (m3/g) /

Injection Location / /

/
Initiation Time (s) // /
" .at Pressure in PV (MPa) // /
Coclant Temperature ( K) /
Injection Flow Rate (m3/s)

ADS Conditions

Valve Opening Time (s)
Valve Closed Time (s)
Flow Rate (m3/s)

Orifice Diameter (mm)
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Table 5.1 Sequence of events in Run 705

EVENTS Time (s)
Break 0
Partial gas phase signal at the top of core 11
Recirculation suction uncovering 20
Dry out at the top of core (pos. 1) 39
Lower flenum mixture level formation 40
Dry out at the bottom of ccre (Pos. 7) 86




JAERI — M 8723

q, Steam line

Pressure vessel

P,

Recirculation
DUMPD

Recirculation

Fig. 2.1 Schematic diagram of ROSA-TI test facility.
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Main Steam Line Nozzie

Dryer

Steam Dome
team Separator

Feedwatér Line

v Mixture Plienum
. N \qign Pressura Core Spray Sparger
&-/‘ . 1 ,_\*\ I_()w Pracgir: fnara Snra Crarvmror

S
B N ol ’
A NHl - K
‘5ﬁ§$§-r—*- ZngEZ'Low Pressure Coolant Injection Nozzle
1Y li

Te— Jet Pump Sucticn Line

=S

‘T‘

Core Shroud
Nownc omer

——

Simulated Fuel Bundles {Core)

.

il 4 Channel Box

“Nozzle to Recirculation Loop

Lower Plenum
Jet Pump OJutlet Line

Electrodes

Fig. 2.2 1Internal structure of pressure vessel of ROSA-II.
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Fig. 3.2 ROSA-TI recirculation loops with instrumentation.
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- FROM UPPER DC

psie— FROM LOWER DC

TO LOWER PLENUM

Break A —I- Break B

TO RCN TO RCN

Fig. 3.3 Instrumentation in the broken loop.
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FROM UPPER DC w3

FROM LOWER DC e

TO 7N
LOWER PLENUM .

Fiz. 3.4 Instrumentation in the intact loop.
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Transient Flow
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Instrumentation in the steam line.
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§ Fig., 3.7
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@ B0 e — a0 1
ful N & C
180 ’ ‘ i8
| o
s M S R I —_— 18 B R
~ | r‘_:] !
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X 140 It 14 =
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i
: 40 4
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[{ 0 .

| 0 L P ER 1w %3 40 60
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Fig. 5.11 Discharge flow rate at the vessel side break

35 3.2503E-01 -2 .DCO00E +02 2.0 Etl 3.12500€-0) -2.00000E +02 [
430 0.0 0.0 a.c
PELT-1 367 IM5. TATE M9-1Z2-12 KO0-:2
-
RUN 735 MRPZ Sl. BREA% BYr9 OIRMETER 26.2/¢6.2 MM N3 2 RSSEMBLY i
ECrE-—- s usa- 5i- 152 - Liz- i
ZH- 36 m F -5 12CNDENSED WATER B i CH- 37 D F -5 iCODUING WATER B H
TH- 430 & HF-Z 17:5CHAR0E FLOA B 1 ;
.
240 — ‘ ; T —24
BiER
2z2a ! 22
mec | —— e L 20 .
o ! i . 2
180 | il LB
| i
o i ‘ &
2160 1 i : -6
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Fig. 5.12 Discharge flow rate at the pump side break
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Fig. 5.14 Break signals

& .OCGOTE +01 i ] 5. GO0ODE +00 C.0 0.0
DELT-T 367 (M3 DATE 78-12-12  NO-18

! RUN 705 MRFZ 5. BREAK BRERK DIAMETER 26.2/26.2 MM NO 2 RSSEMBLY

I

i ECLS--- iz L51- 182~ Li1- Liz-

J: - .57 M oN - [MRP-1 1 CH- 58 o N -7 (MRE-2 !
5000 | 5000
5500 ! I 5500
so00 4 5000

' i
14530 i ' 4500
= oo | + 4000
o , !
& 3500 3500
3000 3000
= REVERSAL ROTATION
2 2500 . 2500
= =
& 2000 § I /‘“G\N 1 2000
=
e}
& 1300 / e 1500
| o
Lov0 t 1000
|
| i M
500 P - 500
|
y PR PR -
v [i i oo 171 [ T T o
TIME [SEC)
Fig. 5.13 Pump speeds of both recirculation line
1 -D00D0E-02 0.0 50 1.00000€-02 0.0 0.0
1.00000E -2 0.5
DELT-T 100 th) DATE 73-12-12  HB-19
RUN 705 MRPZ2 SU. BREAK BRERK DIRMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECCS- - H51- Hz- Ls1- L2 ats Liz-
CH-59 [ 51 [BRERK SIGNAL R ) CH-80 @ §-2  (BREAW SIGNAL B 1
CH- 81 & 5.3 |05V SICWAL :
5.0 6.0
5.5 5.5
5.0 5.0
undefined signal
4.5 \< 4.5
.0 W‘“‘—-_f‘\.K 4.0
3.5 \ 3.5
i | e 10
&‘ -‘\‘*'1-‘
525 2.5
s
e 2.0
=
2is 15
1.0 —— 1.0
o—&—4
0s | &_,_af—f*m a5
P,,B"{ P
0-9 7 &5 FAS 5 74 ] 3 g
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55 4.00000E-03 0.0 0.0 56 4.00000€-0i 0.9 0.0
&7 4.00000E-01 0.0 0.0 58 4.,00000E -01 0.0 0.0
E9 4.00000E-01 a.0 0.0
DELT-T 1467 {M51 DRTE 78-12-12  ND-21
RUN 70% MRPZ SU. BRERK BRERK DIRMETER 26.2/26.2 MM NO 2 RSSEMBLY
ECCS--- HS1- H52- L51- Ls52- o L1z~

LH- 69 omoT -t (LOWER PLENUM 1 CH- BB o T-2 (HIXING PLENUM 1

TH-61 A T -3 (STEAM DOME 1 TH- 68+ 1 -4  (UPPER DOMNCOMER !

TH-68 @ 1-§&  (LDWER DOWNCOMER 1
sIc T 616

| .
580 5a0
550 550
520 520
420 5 ,_—__*fy 490

x a0 N 460

o~ 430 430

a \15\8\

= am b 400

[N,

N ¥

4 30

b=

[}

— 340 340
310 310
280 780
0 3 % 760 240 70 a0 288 E o o0

TIME [5ECT"
F 5.15 luid i 1
ig. . Fluid temperatures 1in pressure vesse
70 4.00000€-01 0.0 0.0 k] 4.00000E-01 5.0 0.0
7 4.00000E-01 0.0 0.0 ™ 4. 0O000E-01 2.0 0.0
DELT-T 1457 (M5) OATE 73-12-12 ND-22

RUN 705 MRPZ SU. BRERK BREAK DIAMETER 25.2/26.2 MM - NO 2 RSSEMBLY

ECC5--- H1- hs2- L1~ L52- Lt s

(H-70 @ 7 -6 (JP-I DRIVING WATER ) PHoTt @ 1-7 (JP-2 DRIVING WATER )

CH- 74 a 1 -0 1.JF-1 DISCHARGE ] IH- 78 + T -11 (JP-2 DISCHARGE 1
510 B18
580 580
850 -
520 i 520
290 \1 420

L B\‘L‘E}- 0

%@%ﬁ i

~ 43 o -

(=)

= ano a0

e

o 370 kil

b=

d

= 340 ; 34

I
110 + 30
250 : 260
i
20 B0 160 740 20 400 350 5EC FTE
TIME 15EC)

Fig. 5.16 Fluid temperatures in intact loop jet pumps
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72 £.0DC0CE -01 c.3 0.0 73 4.00000E-G1 T.0 0.0
7% 4.0000CE -1 0.0 7.0 77 4-000C0E-01 .c 0.0
i DELT-T 1467 (MS) DRTE 73-12-12  NC-23
RUN 703 MRFZ 5SU. BREAK BREAK DIAMETER 26.2/26.2 MM NO 2 RSSEMBLY .-!
ECC5--- HSL- Hs2- 15:- Ls2- L1:- Liz- P
LR [ 1 -B  iJP-3 DRIVING WATER ' - 73 B IJP-4 GRI¥ING WRTER 1
Ch- 78 a4 T 1z [P-3 DISCHARGE 1 oH 7T + 1 -13 (P-4 DTSCHARGE 1
610 T T . 810
1
! {
580 | 580
!
550 4 -85
w20 h 20
4901 : 430
. N _ i
460 3 460
ot -
— A3 o 430
=} ' ‘ *
jay i
= i
=3 400 ! 400
T .
o 3 : - 370
=
[Yu}
= 340 340
! 310 310
| ‘ :
. 280 ‘ o 1zED
| | :
0 o a0 T80 34E 37 e 76 B Tey o0
T.ME [SEC)

Fig, 5.17 Fluid temperatures in broken loop jet pumps

7 2.000006-00 . 0.0 ©0da 73 4.00000E-C1 0.u 0.0
JELT-T 1467 (MS] DRTE 79-12-12  NO-24
I
RUN 705 I1RP2 5U. BRERK BREAK DIAMETER 26.2/25.2 MM NO 2 RSSEMBLY
EfCS--- H51- M52~ L51- LSz~ Li- L1z-
oH- 78 T -14  IMRP-G SUTTION o4- 73 ® T .15 [MRP-1 DISCHARGE 1
512 - ' T §:0
n
|
| | ]
BT ; fi:ii}
&4
S50 - [ N 550
520 ! 520
430 - 430
= 460 /r\’&—“e 460
{
' | ;
— &30 \‘m 30
H — i
)
= 400 an0
'8
o 370 am
b
[T) ; i
o 40
310 EHS
260 <280
. . .
| L U [P I
a0 7 B0 160 740 20 100 80 EE gap o0
TIME [5EC) |

Fig. 5.18 Fluid temperatures at recirculation pump suction and
delivery of intact loop
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i) 4.00000E-31 a.0 0.0 A1 4.00000E-01 0.0 0.0
B2 4.00000£-01 0.0 a.0 83 4.00000E-0L 0-0 0.0
GELT-T 1467 (M3) DATE 73-12-12 NO-2%
RUN 705 MRFZ 5U. BREAK SREAK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECCS-—— HSI- H52- LS1- L52- Ll Liz-
I {H- B2 fu I Y-S (HRP-Z SUCTION 1 CH- A1 9 T -17 [MRP-2 D1SLHRRGE
: M- 82 & T -8 (RBQYE BREAK F 1 Ch- 83 + -9 [RBOVE BREAK B
!
EID T 610
S8d | 580
|
330 T 55
520 x | 520
!
]
430 490
J\ [
Lt
~ £30 AL - a3
=
3 400 400
=
o T 7
=
[N}
= 340 34D
310 1 no
280 ! 280
w g ] I 240 50 60 =0 60 I
TIME [SECT »
Fig. 5.19 Fluid temperatures at recirculation pump suction and
delivery of broken loop, and at upstream of breaks
a5 4.25000€-C1 0.2 0.0 437 0.0 0.0 .0
DELT-T 387 (M5 DATE 79-12-12 NO-26
RUN 705 MRPZ SU. BREAK BREAK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
£0C5--- HE1- H32- L8l- Lsz- LI1- LIZ-
{n- BS n T -20 L CONDENSED WATER A 1 [4- 437 o ox -1 IBREA% A 1
610 T 1.2
580 i i 11
= i .0
s20 I o_q
w 08
|
| |
X 460 H aT
— 430 - H06&
e
= 400 05
o >
o 30 — 104 =
r [as)
il o
= 340 ) 03 =
30 ‘ 0.2
20 | 0
250 AN AU . ST o0
Fig. 5.20 Condensed water temperature of pump side break, and

discharged fluid quality
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Bd 4.75000E-01 Q.0 0.0 438 0.0 0.0 0.0
DELT-T 367 [MSI DATE 79-12-12 NO-27
RUN 705 MRPZ SU. BRERK BRERK DIAMETER 26.2/76.2 MM NO 2 ASSEMBLY
ECCS--- H31- H52- L3~ Lg2- L1- Liz-
CH- 8d mo1-21 {CONDENSED WA'ER B 1 Th- 438 o % -2 I BRERM B 1
810 -
| Ik
s6u i 14
550 1.0
s20 0.4
130 -~ [+1)
= 460 07
— 430 06
=
3 a00 05
[ ke
: i .
R 0t =
& z
= 3 03 3
310 02
260 B
W ey I i G UM AT i 00
TIME [5EC)
Fig. 5.21 Condensed water temperature of vessel side break
;1) 4.100000¢ -01 Q.0 0-0
DELT-T 1467 (MS1] OAfE 79-12-12 NO-28
RUN 705 MRPZ SU. BRERK BREAK CIRMETER 26.2/25.2 MM NO 2 ASSEMBLY
ECCS HS1- HS2- LS1- Ls2- Li- Liz-
CH- 86 1 -22 iD15. STERM RBOYE WALYE )
510 - r 810
580 580
550 - S50
520 520
X 40 \/ﬂ—“—u__a, ! : L st
—~ 430 P ; :43|1
= :
= w00 1400
[ i i
) 3 ! .37
b i
o |
340 H 340
g ; 3G
o8e i . e
L
i g = 0 70 BT it 750 B B
TIME L5EC1
Fig. 5.22 Discharged steam temperatures at up-stream of control

wvalve in the main steam line
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na 4.0000CE-01 1.0 00 ;) 4.00000E-0} 0.0 a.0
0 4.D0000E -01 0.0 0.0 31 4 .00000E-01 0.0 0.0
DELT-T 1467 tH5) DRIE 78-12-17  NO-29
RUN 705 MRP2 SU. BREAK BRERK DIAMETER 26.2/76.2 MM NO 2 ASSEMBLY
ECLS-— - H52- st- 152- - Llz-
CH- 82 M TS-15  IOUMMY BLOCK B SIDE 3 CH- 83 O TS5-18  (OUMMY BLOCK B SIOE B
Ch- 90 A TS-21  (OUPMY BLOCK O SIDE S ) H- 91 4 15-24  (QUMMY BLOCK O SIOE 17 )
510 610
580 580
550 580
520 8- 520
50 490
460 50
420 430
g
=m0 400
75
o 37 | 370
L
w
= 340 340
310 310
280 280
!
|
20 i B0 160 740 326 o [ 550 TG
TIME (SEC) :
Fig. 5.23 Surface temperatures of filler blocks
az 4.00000€ -01 6.0 0.0 a3 4.00000E- 1 0.0 0.0
54 4.00000E-01 0.0 0.0 £ 4.00000E - 01 0 0.0
OELT-T 1467 1M5I DAfE 18-12-12 ND-30
RUN 705 MRPZ SU. BRERK BREPK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
1522 W51~ H82- L8l L52- - L1z- :
CH- 92 [ 15-25  tJP-1 DIFFUSER WAL ) CH- 83 @ TE-25  1JP-7 DIFFUSER WAL. 1
CH- 34 & 1827 1JP-3 DIFFUSER WALL ] CH- 85 4+ T5-28  1JP-4 DIFFUSER WAL 1
B10 . . 810
581 ! 80
! |
580 : } 134
, L
520 : ! ! 520
2 1 ‘
490 ; 8
D Naed o
~ 460 Nf 40
430 - } - 430
o} . '
T a0 400
w
o 4 - ; Ery
L= ! :
i
— 30 ‘ 340
0 310
280 1 ) 280
i
; j
70 7 A0 160 740 R 0 60 ED g oor
TIME (SEC)

Fig. 5.24 Slab temperatures of jet pump diffuser
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97 +.0000CE-01 [

9% 4.00000E ~0) 0.0 0.0 0.0
58 4.00000E-D1 .0 1.0 102 4.D00D0E -0} 0.0 0.0
103 4.G000CE-QI 0.0 G.0
DELT-T 1467 451 DATE 79-12-12  NO-31
] RUN 705 MRPZ SU. DREAK BREAK DIAMETER 26.2/26.2 MM NO Z ASSEMBLY
{ ECC$--- W51~ w52~ Ls1- Lsz Li- Liz-
CM--96 [ T5-29  [PY. WALL INS|DE 1-) 1 tH- 97 O 1530  (PY. INMER SURFACE 1-2 1
M. 88 A TS-31 [PV INNER SURFRCE 1-3 1 CH- 102 4+ 15-35  [LOWER PL. NNER SURFACE 1

CH- 103 @ T5-3 fLDWER PLENUM WALL TNSTDE!

€10 , 510
580 560
550 ko 550

RS
: 520 w ? 520
; . . - a2 ity | a0
‘ ¥ 450 \k 460

- 30

430 [

M=

. é \

g L 00
o 37 0

=

o
340 340
i kG - 3
280 i 200
1 50

0 ] B 160 240 ) [ ) 560 T
TIME [SECT

Fig. 5.25 Inner surface temperatures of pressure vessel

99 4.0000CE -01 0.0 0.0 100 4.00000E -C1 0.0 2.0
101 4.00000E-01 0.0 C.0 .

CELT-T 1467 M8 DATE 79-12-12 HO-32

RUN 705 “MRPZ SU. BREAK BREAK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECCS--- Ht- Hsz- L51- Lsz- Li- L1z
tH- 95 @ TS-3z IRV WAL INSIDE 2 : TH- 100 D TS-33 Py, wALL TNSIDE 3 )

Ch- 121 & T5-3¢ 1PV, WALL INGIDE 4 i

N 810 —- ‘ 610
s8¢ I i s80
i
: Lok e NN , o 1
. 550 \ B - - + 550
i
: 520 | i 520
30 \f : 430
X a0 46D
i
1 X !
a0 b S . S ey :
— N i
2 : |
T oo ; 400 B
€ |
. 3 - S
L . e
= | !
[T 1) i ' |
= 340 i a0 ‘
| . |
e — = : [E ] .
280 ‘280
; — [p— -12=e
e 3 E T i B 4l 280 LT T
1M [

Slab temperatures of pressure vessel

Fig. 5.26
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104 120000 +Q0 0.0 0.1t 105 1200006 +00 0.0 2.0
106 1.Z0000E <00 0.0 n.h
DELT-T 1467 1M51 DRTE 79-12-12
RUN 705 MRFZ SuU. BRERK BREAK DIAMETER 26.2/26.2 MM NO 2 RSSEMBLY
ECCS--- HEL- H52- LS50 L52- LI1- Liz-
TH- 104 o TF2-1 1Ay} FYEL ROC PDS. 3 CH- 108 O TF2-7 (A1l FUEL ROD POS. 4 ]
IH- 108 & TFZ-3 FA11 FUEL ROD FDS. & 1
1450 l ] ! 1450
I : J
1380 1350
1250 F 1250
[RECIR: 1150
i
1050} 1350
] ;
|
= g5g i 850
850 50
o
= 50 750
'y
o 650 - ! s50
= !
= |
= 550 L ; 550
i i i ,
450 s
;|0 50
: i
|
e 3 B 180 z2aC 320 a0e T sen I
TIME I3ECH
Fig. 5.27 Surface temperatures of fuel rod All
107 1. 20000E +00 2.0 0.0 08 1.Z000CE + 00 0.0 a.0
108 1.20000E +0C a.0 c.o
BELT-T [467 [M5] DATE 79-12.12
RUN 705 “RPZ SU. BRERK BRERK OIAMETER 26.2/26.2 MM NDQ 2 HSSEMBLY
ECCS--- HSI- HSZ- L51- L7~ Lli- L12-
CH- 107 o TF2-4 IAL3 FUEL RO ®#05. 3 ! CH- 108 @ TFz-9 IRI3 FLEL ROD PRS. 4 1
Ch- 109 & TF2-5  'R13 FUEL ROD POS. §
1450 : 1950
)
1350 ; 1350
1250 FE— } 1250
HEN [E)
Loso 10sC
x g5p | 950
I S 850
—
& 750 . 750
w 1
o 650 - - t 850
i N
[N )
55 FE\Q}E ! | : 550
Sttt ! |
450 mpee ey Rl s RE R I
i i i
350 ! | 30
N A T e
250 1] B 150 17 “fn 450 hhll BAD b

Fig. 5.28

Surface temperature of fuel rod Al3
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12 1 - 2D000E +00 0.0 0.0 m 1 20000E +00 0.0 0.0
12 | - 20000€ +00 6.0 5.0
DELT-T 1467 151 CATE 78-12-12  ND-35
RUN 705 MRPZ SU. BREAK BREAX DIRMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECCS--- H51- naE- L5t Ls2- Li- Liz-
CH- N0 M TF2-7 (AIS FUEL ROD POS. 3 ) Ch- 111 & TF2-8  I1A15 FUEL AOD POS. &
CH-- 112 & TFZ2-9 TRIS FUEL ROD POS. & !
1480 1480
1350 1350
1250 1250
1150 150
1050 1080
X 557 350
B50 | As0
I
W 750 750
wo
o 850 650
=
w
— 580 L 550
450 450
350 350
[
=0 3 E [ 246 20 o a8 560 Bep 20
TIME tSEC)
.
Fig. 5.29 Surface temperature of fuel rod AlS5
13 | +20000€ + 00 oo 0.0 14 | -20009E+00 0.0 a.o
18 120000 +00 0.0 0.0
DELT-T 1467 MS) DATE 75-12-12 NO-3B
RUN 705 MRPZ SU. BREAK BREAK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECCS--- h31- H52- LS1- sz LTt- Liz-
CH- 113 [ TF2-1D (R17 FUEL ROD PDS. 3 CH- Lla O TF2-11  [R17 FUEL OO POS. 4 |
CH- 115 & TF2-12  TRI7 FUEL ROG PDS. 5 1
1450 1450
1350 1350
1250 1250
1150 . 1150
1080 1080
X 850 R 350
\
850 : —8s0
~ H
& 950 150
[T
o 550 850
by
J
= 550 Ly 550
i)
50 ] } ' €50
30 ( : 350
] i
=0 [ S 160 740 320 e 80 569 R
TIME [SECS

Fig. 5.30 Surface temperature of fuel rod Al7
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138 1 +20000€ «00 a.0 0.0 Ly 1.,20000€ + 00 0.0 0.0
118 1.20000E-0C [} 4.0
DELT-1 1467 iMS1 DATE 79-12-12  NO-37
RUN 705 MRPZ SU. BREAK BREAK OIAMETER 26.2/28.2 MM NO 2 ASSEMBLY
L5~ H51- HSZ- LS1- Ls2- Li1- LIz2- ’
LH- 116 M TF2-13 (3% FUEL ROC POS. 3 3 CH- 117 o TFE-14 [A3" FUEL ROD POS. 4 1
CH: 118 & TF2-15 (A3i FUEL ROD POS- § [
1450 T : ; T 1450
1359 1350
i
1250 1250
1150 1150
I
1050 1050
X 50 950
850 e . 850
)
& 950 | 750
[F .
o 650 650
= 1
w
= 550 a4y 550
5 ——— &
450 + 450
380 i 353
0 ES 160 740 320 400 460 ES g 20
TIME  {SEC! -

118
izl
123
125

} -20000E 00
[ .20060€ «00
1.20000E «00
1.20000€ +00

0.0 0.0
G0 0.0
0.0 0.0
0.c 9.0

Surface temperature of fuel rod A3l

120 1.20000€+00 0.0 0.0
12z 1.20000€+00 a.0 0.0
124 1.2C00GE+0Q 0.0 Q.0

DELT-T |467 [H5} DATE 79-|2-12

ND-38

RUN 705 MRPZ SU. 3RERK BREAM DIAMETER 26.2/26.2 MM NO 7 ASSEMBLY
ECCS--- HS1- 52— L5i- Lsz- L1- iz
CH- 199 @ TF2-16 [A33 FUEL ROD POS. 1 ) CH- 170 T TF2-I7  [A33 FUEL RO0 POE. 2 !
CH- 121 & TFz-18  TA3] FUEL ROD “05. 3 : Cr- 122+ 1FZ-19  1A33 FUEL ROD POS. 4 1
CH- 123 © CF2-20  ¢A33 FUEL ROD POS. S 1 CH- 124 & TF2-21  :R33 FUEL ROD PDOS. § )
©H- 12§ K TF2-22  (A33 FUEL ROD POS. 7 1
1450 I T1450
13850 ! ‘ i e
\
1250 - 1250
1150 ‘ HE
s 108G
< g50 950
as0 1]
o
Y 750 | ¥
w
o 550 | - 850
: |
wr
550 550
450 I T 430
30 ‘ e
250 | | 260
il a0 T8 EH 324 a0 BT 567 (2] i
TIME TSEC

Fig. 5.32

Surface temperature of fuel rod A33
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126 1 .2D000E +00 0.0 u. 127 1.20000E +00 0.0 0.0
| 128 120000800 0.0 0.0
DELT-T 1467 (MS) DATE 78-12-12 HO-39
RUN 705 MRP2 SU. BREAK BRERK OIAMETER 2B6.2/26.7 MM NO 2 ASSEMBLY
ECCS--- HS- HE2- LEi- Lsz- LIi- LIzZ-
CH- 126 0 1F-23  [A35 FUEL ROG POS. 3 M- 127 TF2-24 IA3S FLEL ROD PDS. 4 '
Ch- 128 & TFZ2-25 [A3S FUEL ROO POS. 5 1
1450 . T 1450
R
1250 ! 1350
1250 1250
1150 : 1150
1050 1050
P
x 950 : 1 550
850 850
- .
s 750
[
o 880 850
I
w
= 550 550
450 450
j ! .
350 : “ . +35C
20 G Bd 166 . 240 3£D 4100 480 560 B40 250
TIME [SEC)
Fig. 5.33 Surface temperature of fuel rod A35
| . 179 | .20000€ +00 0.0 0.0 130 1 -2000DE +CO o.c |
131 1.20000E +10 o.o 0.0
DELT-T [467 LMS] DRTE 78-12-i2 NO-40
RUN 705 MRPZ SL. BREAK BREAX DIRMETER 26.2/26.2 MM NO 2 ASSEMBLY
; ECCS--~ HS - HS52- L31- L57- LIl- Lie-
i Ch- 129 [0 FZ-2& (R3I7 FUEL ROD FOS. 3 1 CH- 132 @ TF2-27  IA37 FUEL RDD POS. 4 1
} CH- 131 & TFz-28 [A37 FUEL ROC PO5. S !
|
i 145G e ~ 1250
[
; 1350 1350
1250 1250
" 1150 1:50
1050 11052
.
¥ 950 951
Ben - — ~—es0 :
o
R I 50
o .
o 650 + r 650
i = |
; 550 Mb\‘&r—_ﬁ . 550
; i
450 450
350 ‘ 359
50 i} an 150 240 320 400 48] SR 647 a0
TIME [SECI

Fig. 5.34  Surface temperature of fuel rod A37
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132 1.20000E +00 0.0 i 133 i .20000€ 011 6.0 9.0
134 1.200Q0€ +00 0.0 [iN}
QELT-T 1467 IM51 DATE 78-12-12  MWO-4I
RUN 705 MRPZ SU. BRERK BREAK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
EFCS- - H51- HEZ- Lsl- Ls2- Lri- LT2-
Ch- 132 @ IFZ-29 IASE FUEL ROD POS- 3 ! CH- 133 © TF2-30 1A5] FUEL ROD POS. 4 '
Ch- 134 & TF2-31  IASL FUEL ROD POS- & )
1450 — 1450
1
1380 1350
1250 1250
1156 1150
1050 1050
1
X gu0 950
I
850 850
-
g 750 750
[T
o 850 65
= .
w 1
_ss0 L 550
: ey |
£30 - i 50
!
350 ; : I &)
i ' !
I
20 [l £ 160 243 320 #C 80 560 wg oF
TIME ISECH
Fig. 5.35 Surface temperature of fuel rod A51
135 1.200008+09 0.c .G 136 1 :200D0E +30 0.0 0.0
137 1.20000E +00 0.0 DG
DELT-T 1467 iM5] DRYE 79-12-12 NO-42
RUN 705 MRPZ SU. BRERK 8534 CIAMETER 25.2/26.2 MM NO 2 ASSEMBLY
ECLS--- HS - HsZ- i5i- L5z 1 L1z-
Ch. 135 [ [€2-3z :AS3 FUEL RCD POS- 3 l tM- 136 @ TFZ-33  (AS3 FUEL ROD POS. 4 1
CH- 137 & TFg-31  1R53 FUEL ROD FOS. § 1
1450 = T — 1450
1350 | 1350
1250 + 1250
180 ' 1150
i
1056 - 1054
X 350 950
850 . -—{an
>
& s 750
o
; 650 — - - 550
py
wr
— 550 i
as0 e s mt R L
T80 -350
|
; : . . . F . T
250 T A 53 T ey arn ELR) =N (42 :

Fig. 5.36

Surfact temperature
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of fuel rod A53
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138 | .20000E +00 2.0 0.0 139 t -22000E +00 0.0 a.0
14 1 .22000E+00 0.0 0.0 k
CELT-T 1467 (KS) DATE 718-12-12  WO-43
RUN 705 MRPZ 5U. BRERK BREAK DIAMETER 26.2/26.2 MM NQ 2 RSSEMBLY
ECCS--- HS1- HS2- L&1- L52- LIl- L12-
CH-.138 m TF2-3% [RST FUEL RO FOS. 3 3 CH-. 139 @ [FZ-36 [AST FUEL RAD POS. £ ]
CH. 140 A TF2-37 ST FUEL ROD POS. 5 )
1450 T 1450
1350 H 1350
i2e0 1250
HE : 1150
1050 100
X 950 950
B50 B850
—
& 150 750
[T
o 650 -
&
- g5p Lg 550
e Faifiy .
450 450
350 150
i
20 ] a0 160 740 BT T 760 560 gag oS0
TIME [SEC)
Fig. 5.37 Surface temperature of fuel rod A57
1t § -22000€+00 00 . 0o 142 1 .22000€ 00 1.0 0.0
143 1.22000E+00 0.0 7.0
DELT-T F467 (M5} DATE 79-12-12 NO-d4
RUN 705 MRPZ2 Sli. BRERK BREAK DIRMETER 26.2/26.7 MM NO 2 ASSEMBLY
ECLS-—- H51- H32- Ls1- L82- Li- Liz-
CH- 14] O TfF2-38 (AT FUEL ROC POS. 3 H CH- 142 M TF2-38  LRTI FUEL ROD PDS. A ?
CH- 143 & TFZ-40 (R71 FUEL ROO POS. S 1
1450 ! 4‘—11454]
1350 1350
1250 1250
1160 H 1ts0
1680 1080
= 950 | | 50
880 —k—‘— B50
e i
3 750 , 750
[N H
o 650 o
=
w
F- 850 550
450 l - 450
350 i 350
0 L | - : 250
4 BO 160 240 20 400 480 560 &40
TIME [SECT
Fig. 5.38 Surface temperature of fuel rod A71
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164 1L.72600E-00 G.D .0 145 1220008 400 0.0 0.0
16 |.27000€ 00 0.0 0.0
BELT-T 1467 (MG} DRIE 79-12-i2  NO-45
RUN 705 MRP2 5U. BREAX BREAK DIRMETER Z6.2/26.2 MM NO 7 RSSEMBLY
ECCS-—- H51- H52- L51- L52- - Lz
CH- |44 ™M TFg-#1 [A73 FUEL ROD P0S. 3t CH- 145 @ 1Fg-47 AT TUEI HOD POS. 4
M- 46 & TF2-43 [A7] FUEL ROD POS. 5 T
1450 T ) 1450
1250 1350
|
1250 - : 1250
i .
1150 | 1150
1050 } 1050 )
X gso ; 550
i
BSO 850
- f
. .
= 750 i 50
a £ i
: = | £
) o 650 + - ‘,
: e :
: = 50 i ) 550
: "h‘&ﬂhzazsﬁﬂmﬁs
. 450 450
150 350
50 § & T60 740 720 2 a8 B T
TIME [SEC:
| Fig. 5.39 Surface temperature of fuel rod A73
!
I 147 1.22000E +00 2.0 .3 48 1220006 +00 ae 0.0
s 1.22000€ <00 0.0 .
DELT-T 1467 M51 DRTE 73-12-12  NO-46
RUN 705 MRP2 5U. BRERK BREAK GIAMETER 26.2/26.2 MM NO- 2 RSSEMBLY
i ECC5--- Hs1- w2~ Lst- Ls2- LI Liz-
‘ H- 147 M TF2-44 1A FUEL ROD POS. 3 1 TH- 145 O T72-45 'A75 FUEL ROD POS. 4
i CH- 1489 A TF7-46 "R75 FUEL ROD P0S5. & 1
i
i
|45l y . T 1450 h
| ! |
P | i ;
1350 ! i 1 1350
| |
1250 e 12500 .
‘ 1150 150
i 1050 1080
i
. = g5 ; | 050
i .
850 4 853
-
= 750 53
[T
o4 680 1 550
pa L h
i
= 550 L 557
s - I | 450
: 380 ! 380
20 3 2] 150 cwy T UEm A T ame AT om0
TIME I5EC)

Fig. 5.40 Surface temperature of fuel rod A75
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150 1220006400 0.0 0.0 151 1.22000€+00 0.0 0.0
152 1. 220006400 0.0 2.0 153 122000 -00 0.0 0.0
. 154 1.2200CE+00 0.0 7.0 155 1.22000E-00 c.0 0.0
156 1220008 +00 0.0 e
DELT-F (467 [M5) DATE 78-12-12 NO-47
RUN 705 MRPZ SU. BREAK BREAK DIAMETER 26.2/26.2 ‘MM NO 2 ASSEMBLY
ECCS——- HS1- M52~ Ls1- Ls2- L1- L12-
CH- 150 [ TF2-47 {R77 FUEL ROO PDS. 1 ) CH- 151 © TF2-48 {A77 FUEL ROO POS. 2+
CH- 152 & TF2-43 (A7T FURL RODPOS. 3 3 CH- 153+ TF2-50 [A77 FLEL ROOPDS. 4 1
CH- 154 @ TF2-51 iRT7 FUEL ROD POS. 5 ] CH- 155 # TF2-52 1R77 FUEL ROO POS. B 1
CH- (56 X TF2-55 (A77 FUEL ROD FOS. 7 )
1450 1450
1350 1350
1250 1250
1150 E
{1104} 1050
.
950 950
850 850
. o
o sg 50
o
o 650 G50
&
~ §50 figa, 550
250 > 450
30 | 350
i
!
0 5 Ei] 160 240 320 o 380 G I
TIME  {SECT *
.
Fig. 5.41 Surface temperature of fuel reod A77
157 1.220006+00 0.0 2.0 158 1 .22000+00 0.0 0.0
158 1220006 -00 0.0 0.0 160 1.22000€+00 8.0 0.0
161 1.2200CE+00 0.0 0.0 162 1.220006 07 0.0 2.0
) 163 1.22000E-00 0.0 9.6
DELT-T 1467 [M5] DATE 78-f2-12 NO-48
RUN 705 MRPZ SU. BRERK BREAK DIRAMETER 26.2/26.2 MM NO 2 ASSEMBLY
05— H31- H3Z- LS1- Lg2- L= Lle-
CH- 157 M TF2-54 (615 FUEL ROD PQS. 1 Lr- 188 o TFZ2-55 [B1S FUEL ROO POS. 2 1
CH- 158 & TFZ-56  IBIS FUEL ROD POS. 3 1 CH- 8R4 TF2-§7 (815 FUEL ROD POS. 4
TH- 181 ® IF2-S8  (BIS FUEL RO PDS. 5 1 CH- 162 4+ TF2-53 IBI5 FUEL ROO POS. & )
CH- 163 M TFZ-B0  (B15 FUEL ROD POS. 7 1
- 1450 1450
1330 1350
1250 1250
.
150 1150
1os0 ~—1050
:
X 550 X 950
BS0 BSD
)
& 7s0 750
-
o 650 650
= H
[)
= 550 e f £
!
50 x aza
350 )
a0 g R T b7 370 a0 T T
TIME [5E2)
. .
Fig. 5.42 Surface temperature of fuel rod B15
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164 1.22000€+00 0.0 0.0 165 1 .22000€ 402 0.0 0.0
155 1220006400 0.0 0.0 167 1220006400 0.0 0.0
168 1220006 +00 .o 5.0 169 1220006400 0.0 0.0
170 9.75900F -0) 0.0 0.0
QELT-T 1467 ¢MS) DRTE 79-12-12 NO-43
RUN 705 MRPZ 5U. BREAK BRERK DIRMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECLS--~ HS1- HS2- L1~ L&2- LI~ Lie-
!
! CH- 164 M 7F2-61 {BBS FUEL ROO POS. ) I CH- LBS O TFZ-62 (BB% FUEL ROD PDS. 2 s
TH- 166 & TF2-63 (BSS FUEL ROD POS. 3 | Ch- 167 4 TFZ-5¢ (BSS FLEL ROD FOS. 4 )
CH 168 & IFZ-65  (BES FUEL ROD POS. § CH- 163 4 TFZ-65 (BGS FLEL ROD POS. 6 )
TH- 170 ® TF2-67  (BBS FUEL ADO POS. 7
1450 1450
1356 1350
1250 1250
1150 1150
1050 1050
X960 950
]
850 ‘ g50
5
]
= 150 TS0
'
o 650 650
&
= 550 lﬁb.,q 50
50 T 5o
;
350 i 350
i
1 L oE,
50 5 i 160 748 B 400 [ S50 TG
; TIME (SECY -
\ Fig. 5.43 Surface temperature of fuel rod B85
|
! m 9. 7S900E - 01 0.0 0.0 172 9.75900€-01 0.0 0.0
173 9.75900€ -01 0.0 0.9
OELT-T 1467 iMS} ORTE 79-12-12 NO-50
RUN 705 MRPZ SU. BRERX BRERK DIAMETER 26.2/26.2 MM NO 2 RASSEMBLY
: ECLS--- H81- HS2- CS1- L52- LI Lie-
i
| CH- 171 71 TPz (CT1 FUEL ROD POS. 3 1 CH- 172 O TFZ-B3 [CI[ FUEL AOD POS. 4
i W 175 & TF2-I0 IC1D FUEL ROD POS. 5 )
‘
‘
I
1450 ] 1450
‘ 1350 ! 1350
i
|
i 1250 1250
; 1150 . 1150
i
‘f 1080 —+ Loso
i
!
! < 950 350
850 850
-
; & 750 750
H o
; o B8O - } Jeso
& i
= 550 NH\E fss0
—*—-—a—E%'wg | H
50 ~Jase
350 P
{ ! |
0 3 £ e 740 20 . 40 169 560 Bag
TIME [SEC)

Fig. 5.44

Surface temperéture of fuel red €11
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174 . 79500F -01 2.0 0.0 ML) 9.75900E-01 0.c 0.2
1% 4.75900 - 0.0 0.0
DELT-T 1467 [MS) ORTE 73-12-12 NO-51
RUN TCS MRPZ SU. BREAK BRERK O{AMETER 2E6.2/26.2 MM ND Z RSSEMBLY
ECCS--- HS | HSZ - Sl iL3Z- Lh- iZ-
CH- 174 M TFE-71 fC13 FUE. ROD POS. 3 1 TH- {75 G TF2-72 (0312 FUEL ROD POS. 4 1 1
CHO176 A TF2-73 (013 FUEL RDD POS. S )
i
1450 : [ 1680
1350 1356
!
1750 1250
1150 |‘ 1150
1050 (- 1050
= g5C 950
850" [ 850
& 750 750
= |
o 550 650
=
= .
— 550 [ o S50 .
s = R Y
as0 - = 450
350 360
;
...
20 0 RS 160 24T 7] a0 480 560 i
TIME [3EC]

Fig. 5.45

Surface temperature of

fuel rod C13

177 9.75800¢-0: 0.0 e 178 5.75800E-01 .0 0.
173 9.75800E-01 e .o
ELT-T 1467 "5 DATE 19-12-17  ND-52

RUN 705 “RP? 5. BREAX BREAX GIAMETER 26.2/26.2 MM ND 72 ASSEMBLY
ECrS--- H1- w2~ Ls1- Ls2- Lil- Liz-

CH- 177 M TF2-T4 [TI5 FJEL ROD FOS. 3 1 CH- 78 O IFZ-75 1CL5 FUEL RDD PCS. 4 )

CH- 179 & 17Z-76  ICIS FUEL RGO POS. § I
1450 . 1450
1350 | 1350
1250 1250
RE 150
1150 D50

fRE— 550
250 =50

2 .

ke ! 2750

[T i

o 880 -

b

T :

— 550 Ly : 550

ity . :
450 ; —— 82
80 | E]
1 | |
WO T T 15 T 320 an IS EhR R
TIFE 15EC)

Fig. 5.46

Surface temperature of

fuel rod C15
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i 180 9.76900E-0 c.0 0.0 181 3.75900E-01 v 0.0
182 9.75800E-01 0.0 0.0
DELT-T 14E? (M1 DOATE 78-12-12 NO-53
RUN 7032 MRFZ SlJ. BRERK ERIAK DIRMETER 26.2/2E.72 MM NO 2 ASSEMBLY
ECLE--- HE1- H32- L51- L82- LI1- LiZ-
‘ CH- 180 O TFZ-TT (C31 FUEL ROT FOS. 3 ) Ch- 181 @ CF278 (031 FURL RO FOS. 4 . )
CH- B2 & YFZ-T9  (C31 FUEL ROD POS. S 1
1450 . : - 1650
" i
1350 | ! 1350
1250 1250
1150 1150
1050 } o 1050
X g0 950
850 850
— I
Y o 70
=z i
D: 650 : 550
= !
o i
= 550 L4 ; ] 550
o= e ity
450 4350
: !
i H
: 330 0
L 5,
e 3 BC 1] FIGj 320 P 80 B I
; STIME 15ET:
.
| Fig. 5.47 Surface temperature of fuel rod C31
i . 183 9.75300E-11 2.0 £.a 184 9.75300E-0: 5.3 30
: 3 9.75500E-01 0.0 0.0 188 5, 753006-0: 0.0 0.0
187 5.75900-31 5.2 0.0 168 4.75500E-01 0.0 .0
- 183 9.75300¢ 01 n.c 20
DELT-T 467 IHE: CATE 79-12-:2 WO-54
RUN 725 MRPZ 5SL. BREAX SRERK DIAMETER 26.2/76.2 MM NO 2 ASSEMBLY
! ECES- - H3l- HS7- LS1- L52- til- S
|
!
‘ CH- |83 m TF2-BO °C33 FUEL ROD PCS. 1 -2 @ TFZ-8t (C33 FUEL RIC PIs. 2 '
} CH- 1685 A& TF2-82 1033 FLEL ROD PRS. 2 1 186 + TFI-83 (L33 FUEL R0 ©05. 4 |
‘ CH- 187 © F2-Ba iC33 FUEL ROJ PCS. €& 1 Ch- BB 4+ TF2-B5 1033 FUEL RDOD PCS- B ]
| CH- 18 = TF2.86 033 FUEC ROJFGS. 7 )
i 1450 - - 1450
| i :
i 1350 ‘ }350
| \ !
' 1250 ; 11250
X !
i - 1150 i ‘ inso
i ! :
i 1050 [ - 1050
|
| X g5) ! o500
k 850 ! 250
o |
=) SEl]
[ ; !
o 550 <0
=
Wt
[ I 550
~ |
450 ; 450
! :
20 1380
1
250 All]:] 480 el el 5e0 750

Fig. 5.48

Surface temperature of

fuel rod




AR S 0 YRR A5 1 20 A T 11

120 3.753006-01 0.0 0.0 191 9.753006-01 0.0 0.0
192 9.7550QE-01 0.0 0.0
DELT-T L4B7 (HS) DATE 79-12-12  NO-S§
)
|
RUN 705 MRPZ SU. BREAK BREAK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY i
ECCS--- HET- H5Z- L51- Ls2- L= Liz- :
CkH- a0 M TF2-87 LC3E FUEL ®=00 POS. 3 CH- 1491 m TFZ2-88 (C3% FUEL ROD POS. 4 1 0
Ch 192 & TFZ-A3 (035 FUEL ROD PAS. S :
1450 ] T 1450
1350 f:350
1250 ot - 1250
150 1155
R 1050 1050
i
= 950 550
850 - 85D
= — f
& 50 I 750
'
o 650 ! 650
& i
= 550 | 550
450 ! 450
|
350 | 350
L . ..
0 i 50 160 740 E] At IR 560 g 20
TIME [SEC)
.
Fig. 5.49 Surface temperature of fuel rod C35
193 9.75300€-01 .o n.c 194 9.759008 - 01 9.0 5.9
! 195 9.76500€-C| 0.0 0.c
DELT-T 1467 1MS] DATE 73-12-12  NO-56
} RJN 705 MRPZ 35Li. BREAK BRERK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECCS--- HS (- H5Z- LSi- 52— \_il-. Lz-
{H- 193 M IF2-90 175l FUEL ROO FOS. 3 1 CH- 164 o TFZ2-91 (CS) FUEL RO PDS. 4
CH- 195 & TFE-92 €50 FUEL R00 P03. 5 1
& L4580 | 11450
i ,
1350 : 135G
123C - 1250
. | ;
1150 } : 1150
1080 ‘ } [ 1050 i
. i i
< 950 . : | 350
Co : ‘ '
es0 f 1 850 !
= i .
= 50 50
L-_.
o 650 : 4 - 650
= .
w i
= gse Lg i 550
= ot ] 1
50 — : ! 450
. i
350 ; : +3s0
| ] L ‘
s/ E T a0 o T Taoo TS 3
IR (5200

Fig. 5.50 Surface temperature of fuel rod C51
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196 .75800E-01 .0 0.0 197 9,75900€ -01 0.0 £.a
198 9.75300E-01 0.C 0.0
DELT-T 1467 IM51 DATE 78-12-i2  NC-57
‘ RUN 705 MRPZ SL. BREAK BRERK OIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECCS- - HEL- 52~ LEI- L52- Li- L1z-
CW- 186 [ TF2-33 ICS3 FUEL ROD POS. 3 ) - 197 O TF2-84  1CE3 FUEL ROD POS. ¢ )

CH- 198 & TFZ-35 'C53 FUE. ROD POS. § 1

1450 | . 1450
I . .
1350 1350
1250 | : 1250 i
i
J i |
L150 1 ! 1150
100 i 1080
1 ' !
X geg 350
850 : 50
)
W orsg 50
I
o 850 - 850
z '
i ; i
— g5t 'ﬂ!l\gE S50
i e e )
' asg — s 450
350 30
! : i 750
20 B (5] 160 740 3 FiiG) [T 560 B0

Fig. 5.51 Surface temperature of fuel rod C53

! ' 199 4.759002 -C1 0.3 0.0 200 3.75990£-01 0.0 0.0
2t 9. 75908 -G1 0.c 0.c 202 9.75300¢-01 0.9 0.0
N 203 97630089 2.0 6.9 04 8.759006 61 n.c c.0
205 9.763M0E-2; 9.0 0.9
BELT-T 467 (MS: DATE 78-12-12  HO-58
RUN 70% MRPZ SU. BREAK 3REAK DIAMETER 26.2/26.2 MM NO 2 RESEMBLY
ECC5--- - HS7- Gl &2~ Li- Liz-
CH- 199 [ 1F@-36  :C77 FUEL ROD POS. L ) CH- 200 O TF2-87 (L7 FUEL ROD FOS. 2 )
TH- 20 a TF2-58  (L77 FUEL RIC FOS. 3 : CH- 707+ TF2-83  :C77 FUEL ROD POS. 4
Ch- 203 © TF2-170 1277 FUEL ROC BO%. 5 | 4 iFP-:C1 (C77 FUEL ROD POS. € I
CH- 705 % TF2-102 1077 FUEL ROD 20G. ¥ 1
i 18y T T 1450
1350 | . ‘ 1350
i
1750
115C : ‘ 1150
1059 -t i 1750
X 950 . : i £
850 — —{s=c
A
W 750 e
[
o 60 b
b=
vW)
— 580 La 360
=3
450 - -t
35C =
|
250 3 80 160 2] E7 A [CH
TIMs (5300

Fig. 5.52 Surface temperature of fuel rod C77
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236 9, 75909 01 .0 .0 207 9.753006-01 0.0 0.0
208 975506 51 6.2 6.2 200 5.759006-01 0.0 0.0
7o 375900611 . 0.3 211 5.753006 51 n.o 0.0
77 0.5 0.5
CEL™-T !4B7 IMS: ORTE 79-12-12 WO-53
r HUN 705 MRPZ 5L. BREAK BRERK [.AMETER 26.2/20.2 MM KC 2 ASSEMBLY
1
H ECCE-- k51 H3Z- ihi- Lsz- Li1- Liz-
: T °"FZ-1C3 {C27 FUEL ROD PCS. ¢ i LH- 207 o TFZ-104 1027 FUEL ROD FOS. 7 1
A TFZ-I05 (027 FUEL ROD FCS. 3 I CH- 209 + TFZ-106 1027 FUkL ROD POS. 4 1
& TPZ2-107 (027 FUEL ROJ FCS. 5 I CH- 21! 4 TFZ-108 (D27 FUEL RQD POS. B i
= TFZ2-i09 027 FUSL ROD POS. 7 1
1280
. i T : ; I
I ' |
1350 1350
! )
\zse — 1 1750
1150 i ! 1156
I
153 —— B 1080
g v | . 950
|
Hal - r B50
—
Y 750 750
:?: 8L 550
=
=
—oag) 550
450 50
350 I : 350
! i
i ! :
250 0 T 743 00 460 EE0 E T
TIME .
Fig. 5.53 Surface temperature of fuel rod D27
213 9.,759006-01 0.a 0.0 214 8.75800E-01 G.0 a.n0
215 9.,75300€-01 a.0 0.0 Z15 9.75900£-01 0.0 4.0
217 3.75%006-01 0.0 0.0 218 9759006 -0 0o 0.0
219 9.75300E-0; Do 0.0
DELT-T 14ET (¥5) DATE 78-12-12  Ne-BO
RUN 705 MRPZ 5U. BRERK BREAK DIAMETER 2B6.2/26.2 MM NOQ 2 ASSEMBLY
ECCS-—- H31- H5Z- L51- Lsz- L= Liz-
CW- 213 @ TFE-110 (088 FUEL ROD PIS. 1 : CH- 214 © TF2-111 D88 FUEL ROD POS. 2 1
CH- 215 & IFz-112 1286 FUEL ROD POS. 3 1 CH- 216 + TF2-113 1DBB FUEL ROO PCS. 4 1
CH- 217 & TFZ-114 1088 FUEL ROD PRS. & 1 CH- 218 4+ TFZ2-11% (08B FUEL ROD POS. 6 1
CH- 219 ®™ TFZ-116 I0BS FUEL RGO POS. 7 1
1450 1450
1380 1350
1250 1250
150 1150
1050 1050
X 950 5350
850 - 850
o
s 750
[
o 580 650
=
Ll
- 580 L 550
430 ot 450
30 350
e ] E 160 240 320 [ [ 560 G
TIME [SEC)

Fig. 5.54

—8

5_

Surface temperature of fuel rod D88
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220 §.75900E-31 c.0 7.0 221 9.75300E-01 0.0 0.0
22 3.78900E-01 0.0 a.0 223 9.75900€-01 G.0 g.a
224 9:73300E-C1 0.0 2.0 228 3.75900€-01, n.0 0.0
226 9.79300E-01 o.c 2.0
QELT-T 1467 IM51 ORTE 79-12-12 NO-61
| RUN 705 MRPZ SU. BRERK BRERK OIAMETER 26-2/26.2 MM NI} 2 RSSEMBLY
ECCE-- ngl- H52- Lal- 152- LII- Liz-
: i
| CH- 220 M TF#-117 TIA85 T1f ROD PCS. ! 1 CH- 221 D TFZ-11R [RG5S TIE ROD PDS. 2 B !
CH-. 222 & 1F2-119 LRSS TIE ROD POS- 3 1 CH- 223 + TFZ-120 [RSS TIE ROD POS. 4 I :
CH- 224 % TFg-171 [AS5 T1E ROO POS. 1 CH- 22§ 4 TFZ-127 [AS5 TIE ROO PCS. B 1 i
CH- 228 o TF2-123 [ASS TLE ROD POS. 7 1
850 i o B0
870 ! 800
730 i 750
!
00 | 700
i
I
550 t 65
I
= 500 EOD
- 550 ' : - ¥ 550
o | .
= \
= 500 i 500
= g i
a0 - S0
L 45|
o
= ! =
e ;
= a0 ‘ ! 400
350 0
300 : 300
I i
20 @ El 150 240 B 30 460 360 E
TIME [SEC) °
. . ) .
Fig. 5.535 Fluid temperatures around tie rod A55
227 9.75300e-01 a.a .0 228 g.75900E-01 0.0 0.0
229 9, 75990601 0.0 0.C 230 4.75800E - 01 0.0 0.0
z30 9.75900E-0t 0.0 2.0 232 9.75800E - 0! a.0 0.0
233 4.75800E-01 0.0 0.0
DELT-T 1467 [MS) DATE 79-12-12 NO-62
RUN 705 MRPZ Si. BRERK BREAK DIRMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECLS---— HSi- HE2- LS1- L82- LI1- Liz-
LH- 227 m TIF2-124 (BSS TIE ROD POS. L ] CH- 228 © TFZ-125 [BSS TIE ROD POS- 2 1
CH- 228 A TFZ-126 IRSS TIE ROQ POS. 3 ) CH- 230 + TF2-127 (88% TIE ROU POS 4 1
CH- 231 & IF2-128 1855 TIE ROD POS. S ! CH- 232 4 TFZ-129 [E55 T]E ROO POS. 6 H
;H- 233 ™ TFZ-130 1B5S TiE ROD POS. 7
150 ‘ . aso
a0 ; ao0
I i
TS0 - ; 7E0
700 0
650 850
= s00 600
— 550 550
[m]
2
3 sm 500
K |
q 450 ] 450
t
w
Lol 1.1 400
350 350
0o ' 300
|
=0 7 B e 740 30 200 760 ETy R
TIME {SEC)

Fig. 5.56  Fluid temperatures around tie rod B55
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223 9.75300 -01 n.o0 c-u 221 9.75300E-08 a.0 0.0
2i2 9.75300E-0: 0.0 g.0 223 3.75800E-T1 0.0 a.0
224 9.75500E -1 0.0 G.0 228 3.78300E-01, n.o 0.0
226 9.75800E-01 c.0 0.0
DELT-T 1467 LMS) DRTE 73-12-12 NO-61
RUN 703 MRPZ SU. BREAK BRERK DIAMETER 26.2/26.2 MM NG 2 ASSEMBLY
oS- - H31- HE2- L31- L§2- Lit- Liz-
- zz0 [ tFZ-117 (PSS TIE ROC POS. CH- 221 © TFZ-1iA {RBS TIE ROD POS. 2 1
& CFZ-11% (ASH TIE ROD FOS. 3 ' Ch- 223 + TF2-i20 (R5H TIE ROD POS. 4 1
2 4 TFZ-12L (ASH TIE ROC POS. 5 | CH- 225 4 TFP-127 (ASS TIE ROOD POE. &
{H- 228 K TF2-tZ3 :RESR TIE ROD 20S. 7 |
850 — £50
‘ ‘ ‘ . I
80d | H 800
|
50 0
o | 00
eso
600
50
500
450
400
I .
380 l 0
300 . 300
N i
0 oy %0 760 240 370 m 50 560 T
: TIME  [SEC)
) 3 N L3
Fig. 5.55 Fluid temperatures around tie rod A55
227 9.75900E-0L 2.0 0.0 228 9.75800€-01 0.9 0.0
223 9.75900E-01 0.0 U_AU 230 9.75800€-01 0.0 0.0
23 9.75900E -01 c.0 c.0 23z 9-75900€ -C1 0.4 0.0
233 9.75900E-C1 c.2 0.a
DECT-T 1467 {MS) DATE 719-12-12 ND-G62
RUN 705 MRPZ SU. BREFK BREAK JIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECCS-—- H§1- H5Z- L51- L52- LI1- LIz-
CH- 227 [ TFZ-124 (855 TTE ROO P0S. 1 1 CH- 228 @ TF2-125 1858& TIE ROD PRS. 7 1
CH- 229 & TFZ-126 [B&S TIE ROO ®0S. 2 1 CH- 230 + TF2-127 1855 TIC ROD POS 4 ]
CH- 231 & TF2-128 855 TIE ROD PDE. S ! CH- 237 # TF2-129 |B5% TIE ROO POS. & 1
CH- 233 X TF2-130 (B55 TIE ROD POS. 7 1
850 . T 85
| :
&aca H 800
150 750
100 700
!
650 ‘ 550
i
* o0 | | 600
!
— 530 + 580
= f
) o~
= 500 e 500
o =
= = - 0
o ol
3
i
—agn 400
i
350 350
300 300
250 : L 250
a 80 160 240 320 400 480 560 Bd0
TIME  (SED)

Fig. 5.56 Fluid temperatures around tie rod B55
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23¢ 9.75900€-C1 0.0 0.6 235 9. 75300E-03 0.0 0.0
236 5.75900¢ -01 0.0 0.t 737 9. 759006 -0 2.0 0.0
238 9.75900€-01 0.0 0.0 235 5. 7590001 0.c 0.3
240 9., 75900E -0} 0.0 0.C )
DEL™-T 1467 IMS1 DAYE 79-12-12  NO-63
RUN 705 MRP2 SU. BREAK BRERK DIAMETER 26.2/26.2 MM NG 2 ASSEMBLY
ECCS--- HS1- Hs2- L51- 182+ L1i- L1z
M- 234 [ TF2-171 (LS5 TIE ROY POS. 1 ) CH- 235 @ TF2-132 ICSS 7IF RON POS. 2 )
] CH-236 & TF2-133 (LSS TIE ROO POS. 3 ) CH- 237+ TF2-134 1055 TIE ROD P0S. 4 )
M- 238 © TF2-138 (CSS TIE ROD POS. § CH- 239 4 TF2-136 [CS5 TIE ROD POS. 5 )
H- 24 % TFZ-:37 (CS5 [IE ROD POS. T )
B0 T T T e ———— 850
| b I
aco ! ! 800
! 1
w50 : : 750
i
100 e
8§50 650
< 500 | 500
. 1 |
— 550 - : —580
[} . ! i .
- =
= son .,,_t | 500
[T - N
s o a0
a i
= !
— a00 ] 400
350 ; : {350
|
300 ! ] 30
! | N
: i
e E] B 150 240 320 400 480 260 gap 2
TIME ISEC: -

Fig. 5.57 Fluid temperatures around tie rod C55

241 9.758900£-01 0.0 _Q-ﬂ 242 8.75900E-O1 Q-D 0.0
243 5. 75500E-01 1] 0.0 244 9.75900¢ -01 0.0 0.0
. Z45 9. 75900F - 11 0.0 0.0 248 9.75800E-D1 0.0 a.0
' 247 9.75900E-01 0.0 0.c
DELT-T 1467 (M51 DARTE 78-12-12 NO-64
RUN 70% MRP2 5U. BRERK BREAK OIAMETER 26.2/26.2 MM ND 2 ASSEMELY
ECCS--- HE1- H52 L51- L52- L Ltz
CH- 741 & TF2-138 (D35 TIE RID POS. 1 H CH- 247 o TF2-139 1055 TIE ROD POS. 72
[H- 243 & TFZ-140 10S5 TIE ROD FOS. 3 CH- 744 + TFZ2-141 1055 T:E ROC POS. & 1
TH- 245 & [FZ-142 1055 TIE ROD FOS. § CH- 246 4 TF2-143 :DSH TIE ROC "0%. 6 J
CH- 747 . Trz-1ad 1055 TIE RAD POS. 7
B #50 , . as0
! ! i
| i
800 : ; i soc
0 b I %50
hd 0
700 ; I 2706
[ — - Jesa
< por “BOE
H 1
: :
i - 530 + - 550
! [mm]
73 500 | 530
o . :
- = .
o 450 457
=
[£N)
—oang 4717
352 - ; ot 350
i ‘
300 . \ace
- . I H i
! &0 i W e I 3% W0 250 ) e
! - TIME [3EC)

Fig. 5.58 Fluid temperatures around tie rod D55
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248 4.7580¢E 31 0.0 0.0 750 9.75400E-01 0.0 0.0
202 4.75900E -1 C.a 0.0 734 9.78300E -0 0.0 .0
DELI-T {467 (MS) DATE 79-12-12  ND-6S
RUN 704 MRPZ? SU. BRERK BRERK OIAMETER 26.2/26.2 ™M N0 7 RSSEMBLY
roos- - 51 - sl L57- Lii- Lz
rH- 248 o TC-L [EHQNNE_L BOi A GUTLET I M- 250 m 1C-3 ICHWNE.L BOx B SUILET |
Cho 282 & To-t (CHONMEL BOX € DUTLET 1 Cho 256+ TC-7  CCHANNFL AOX 0 OUTLET 1
850 7 — —e
! . I
800 Bu0
;
L5 — ; 70
i
0 0
550 ; 5o
< g0 500
— 550 . S50
) i
Sson 4 e s00
i W{WB'
o 450 7= 450
= ;
Z ;
= 500 | 100
!
I
350 350
309 i ; 300
! .
| .
20 T B0 16 a0 320 it 3] B E
TIFE (SECY -
Fig. 5.59 Fluid temperatures at channel box outlet
248 3.759006-01 0.0 0.0 251 9.75900E -0 0.0 e.0
283 9.75900€-01 0.0 2.0 255 3. 759006 -01 0.0 0.0
DELT-T 1467 mS: DATE 78-12-12 NO-GE
RUN 705 MRPZ? SU. BRERK BREA® CIRMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECCS--- HSI- H52- L51- Ls2- Li1- Liz-
h- 243 @ TC-2  ICHAMEL BOX R INLET CHo 251 @ TC-4 (CAANMEL BOX B INLET, )
CH- 253 A TC-5 ICHANNEL BDX © INLET ) CH- 255  + TC-B  (CHAMNEL BOX O INMLET
50 . 450
800 5 (8O0
- |
750 1 750
00 ; 700
650 650
< BOC 600
, :
i i
— 550 - : 550
[m] 1
)
Jso 500
o 450 k‘\_ 450
e ]
L i
[ Lagg
360 0
i
300 | 3w
ol T G [ 243 350 o0 260 560 can 20
TIME [3EC) -

Fig. 5.60 Fluid temperatures at channel box inlit
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256 9.75900€ -0 0.0 i 77 3.75900E -1 e v
258 9.75400E -0 o0 .0 23 9.75900E-01 0. 0.1
260 9.75900€-01 0.0 o 261 5.75900- 0 a0 0
262 9.75300E-1L 0.0 50 .
DELT-T 1457 (S DATE 79-12-12  NO67
RUN 705 MRPZ SU. BRERK BRERK DIRMETER 26.2/26.2 MM NO Z2 ASSEMBLY
ENr8--- HSL- n52- Ls1- Ls2- - Liz-
{H- 756 mo18-1 S0 .BLINNER SURF . POS.A-3 1 CH- 737 o TR-Z IC-H O INNE SURE L POS.H Z |
[H- 258 & T8-3 IC.B.INNER 3URS . PD53.R-3 1 LA- 259 + 1Ha IrLlf. RN e LURE L TRLE A
CH- 260 & To-5  1T.B.INNER SURF. POS.A-5 | CHo 261 A IB-6 Ll1NNIK SUR . PIIS.A G
4- 262 " TB-7 IC.B.INNER SURF. POS.A-7 )
850 ‘ . ' S —— 850
.l I
oo 400
Fr— : - i : —150
' 700 700
&0 |- 650
.
= gog 50D
€50 -t —ss0
. e . .
¥ 500 . ; Gl
U i .
Cas0 —r 1 1450
o
o T —
L
=g 00
iy - —asg
am : iauo
. i i -
an £ B3 Ten 73 D aun [ S60 s
TiME LSEC)

Fig. 5.61 Inner surface temperatures of chamnnel box A

7631 5. TSOME -1 0.G 0.0 784 9.7ES00E-D 2.0 0.c
265 5. TSA00E -1 0 0.0 286 9.75500€ - 01 2.0 c.a
267 9. 754006 -1 0.t 0.0 268 9. 755008 -01 0.0 0.0
N 263 9.75500E-01 0.c 0.0’
DELT-T 1487 iM5) ORTE 78-12-12  ND-68
RN RS MRPZ SL. BREA® 33EAK CIAMETIR 26.2/76.2 ™M KO 2 ASSEMBLY
ECCS--- HS1- Hse- L50- Ls52- Lit- Liz-
Cho 283 [ 18-A 10 B.INNER SURT. PI5.A-8 fH. 254 0 TR-S 14.B.INMER SURE. PHS.A-B
CR- 263 & T18-10 $C.B.INKER SURF . POS.A-1C! CH- 2B3 + TA-I1 JINKER SURF . PDS.A-110
Ch- 287 & T3-12 1C-B.INNER 5LR= . PD5.A-120 CH- 265 + [B-12 IZ.B.INNER SURF. FOS.R-13°
CHo 250 M TB-14 [2.0. [WKER SURF. PU3.P-14
- 850 — r E 85
! i
B30 807
' 1
750 . 780
.
el X 20
i
s8¢ &S
- = g0 633
550 — =50
jas] i
< 500 500
5 |
o 450 - | i
=
58] H
a0l ot a0
|
! ‘ |
0 el IR - )
! ; ‘
w0 - ‘ 30
|
; i
250 T a0 o 453 g T T TN i
TIM (HEC !
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21 9-75500;-[]1 .0 0.0 2 9.775900E -0t 3.0 Q.0
tars 9.75900E-C1 o.o 0.0 273 . 8.75900€-01 0.9 0.¢
294 9.75300E -0t 0.0 2.0 275 9.75300€ -1 0.0 a.o
DELT-T (467 (Ms) DATE 79-[2-12 HO-63
RUN 708 MRPZ2 5SU. BREPK BREAK DIAMETER 25.2/28-2‘ MH NO 2 RSSEMBLY
ECCS--- H31- HE2- L5]- L52- Lr- Li2-
LH- 270 0 TIP3 ILOWER PL. O HIGH CH- 27t o 1P-z (LOWER PL. 0 MIODLE 1
CH- 272 & TP-3 TLOMER PL. O L0W 1 CH- 273 + TP-4 [LOWER PL 180 HIGH 1
CH- 274 ¢ 1P-5 FLOWER Pi 1BC HIDOLE 1 CH- 275 4 IP-5 iLOsER PL 18O | OM 1
610 J 1
580 ’ 580
550 % 550
570 . 520
.
497 480
‘_“&—w:;"—i—_,_\
L L
~ 480 b 460
i |
_ 430 \ I 430
T 40 \\,_ 400
75}
Q: 370 J \ 370
= .
[} i
— 340 r | 340
310 } N
280 ‘ 280
i : ;
0 7 0 150 T 320 Pis 67 560 BT
TIME CBECT -
Fig. 5.63 Surface temperatures of core support in the lower plenum
276 9.759006-01 0.0 0.0 o 9.76900 -0 0.0 0.0
278 9.755006-01 0.0 0.0 71 9.75500 01 0.0 0.0
OELT-T [467 (M5! DRTE 80-0t-29 L
RUN 705 MRPZ SU. BREAK BREAK DIRMETER 26.2/26.2 MM NO 2 RASSEMBLY
ECCS--- wail- Hs2- Lst- Ls2- Lit- Liz-
CH- 276 [ TP-?  (LOMER PL CENIER LOW 1 CH- 271 © TP-B ILOWEN M. CENTER 80TIOY |
CH- 278 & P9 1LOMER PL. GUIDE TUBE 1 CH- 279 + TP-10 TLOWER PL. DUTER BOIIOM )
&0 e
s80 580
550 <0
520 520
a0 e
« 460 460
[ [
a0 10
5 N -
5 am 00
-
w
<m0 m
£
+ 240 340
a0 310
200 260
=0 D o0 60 740 320 00 0 %0 T
TIME (SEC)
Fig. 5.64 Fluid temperatures in lower plenum
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280 9. 75900€ -01 0.g 0.0 . 261 9.75900¢ - 01 a.0 3.1

282 9. 75008 -01 0.0 0.0 283 9.75900¢ -01 a.0 PR
284 9.75800E-01 0.0 c.0
DELT-T 1457 1M51 DATE 79-12-12  ND-T1
RUN 705 - MRP2 SU. BRERAK BRERK DIAMETER 26.2/28.2 MM NO 2 ASSEMBLY
ELCS--- HS1- Hs2- Ls51- is2- L= Liz-
CH- 280 o TG2- TUPPER TIEPLRTE A LiF, | ! CH- z81 a fGz-z [UPPER TEEF'LRYIE ARUP. 2
TH- 282 A T0z-3  (UPPER TIEPLATE A WP. 3 | CH 283 4+ T02-4  [UPPER TIERLATE A UP. 4 )
CH- 284 ¢ 1G2-5 {LUFPER TIEPLRTE A UF. = )
850 T . 850
I : [
300 ‘ ’ ! 00
75 : ! 750
w0 ‘ 700
£50 ‘[ 650
’ |
= §00 . 600
i
~ 550 r- {550 .
2 |
« = 500 500
'
. =
: g w0 1 450
- H
5 i
Lanll? 1o's] ‘ 400
350 } . - 350
ng i ) ; 300
, I |
250 0 w0 150 240 70 o 0 560 g6 o0
TIME (5EC

Fig. 5.65 Fluid temperatures just above upper tie plate A

285 9., 75900E - 01 0. 9.0 2865 5. 75S00E -01 0.0 0.0
287 9, 75900E - 01 9.0 0.0 288 9.75900E-0; 0.0 0.0
289 9.75900€ -01 o] 0.0
DELT-T 1467 (hS) DATE 78-12-12  ND-72
RUN 705 MRP2 SL. BRERK BREAK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
‘ LTS 51 hs2- Ls1- Lsz- LT- Liz-
% CH- 285 [ 162-5  IUPPER TIEPLATE R UP. 5 1 {r- 288 O 162-7  (UPPER TIEPLATE A WP. 7 1
| CH- 287 & TGZ-8  CUPPER TiEPLATE 4 UP, & ) CW- 288+ TC2-@  [UPPER TIEPLATE A UP. 9 1
| CH- 285 & TGZ-10 TUPPER "IEPLATE A LP. J0 :
|
e . 850
" i
800 ! 800
! = - 750
‘ ‘
. " . Tt ! 700
i | |
3 €50 1 + 650
I
: = g 600
—~ 55 L 550
= 500 S00
st _L ol
o 450 ] ,U‘ £ 450
=
w
= 400 | ‘ 400
350 [ J - i % —{3s0
300 ‘ | Elib]
L N ‘ l l >
| 0 0 il 16T 740 370 P ifD 550 Erm
i TIM  (SEC!

Fig. 5.66 Fluid temperatures just above upper tié plate A
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CH- 295 M T62-18

|UPPER TIEFLATE A LOW. 161

CH- 206 O TG2-17

IUPPER T[EPLARTE R LOW. L7)

Ch- 297 A TG2-18  (UPPER TIEFLRTE R LOW. IR1 CH. 298+ 162-18  (UPPER TIEPLATE A LOW. 18]
CH- 298 o 1G2-20 |UPPER TIEPLRTE A idwW. 2C
850 : . ‘ 50
800 800
750 750
700 700
850 - 550
= 500 600
~ 550 . ss0
[
=
> s00 00
'S
Q: 450 450
=
L
= a0 100
30 —asa
300 H 300
| 3
] -
st 0 ) 160 740 370 a0 e i fa T oob
TIME [SEC!

Fig. 5.68

790 475900601 0:0 6.0 291 9. 75900601 n.e 0.0
292 9. 759008 -0i 6.0 0.0 293 9.75900E-01 0.0 1.0
294 9,759008-01 0.0 0.0
CELT-T 1457 (HG! ATE 78-12-12  NO-73
—
RUN 70& MRPZ SU. BRERK BREAK DIAMETER 26.72/26.2 MM NO 2 ASSEMBLY
£Ces— HsL- Hs2- Ls1- Ls2- Ln- Liz-
CH- 290 o oTe2-11 [UPPER TIEPLATE A LOW. 113 CH- 291 @ 1G2-12 (UPPER TIEPLATE A LOW. 121
O+ 292 & T2-13  (UPPER TIEPLATE B LOw. 131 Th- 293 + [GZ-14  (UPPER TIEPLATE A LOK. [4)
CH- 294 & TG2-15 [UPPER TIEPLATE A LOW. 15T
850 | 850
00 ! 400
! j
7E0 1 750
700 00
650 650
|
= gon E 600
!
~ 550 550
)
- s00 500
o
u: 450 450
=
w
— apg gl
350 Ei
|
00 o
=0 § 50 60 240 320 6 o 560 ER
. TIME [SECT »
Fig. 5.67 Fluid temperatures just below upper tie plate A
295 9.788008 01 0.0 0.0 2% 9.75900€-01 0.0 0.0
297 9.78500E-01 0.0 0.8 298 9. 75500601 0.0 0.0
259 §.759006-0! a.c 0.0
JELT-T 1467 (M3] DATE 79-12-12 NO-T4
RUN 705 MRPZ SU. BREAK BRERK DIAMETER 26.2/26.2 MM NO 2 RSSEMBLY
ECCS--- 51 Hs2- Lst- Ls2- LIt Lie-

Fluid temperatures just below upper tie plate A
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300 1.00G00E-C3 0.0
302 1.20000E -03 Q.0
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0.0 30l < 1.00000E-03 2.0
3.0 303 1.00000E -03 8.0

DELT-T 1467 [MS)

a.0
0.0

DATE 79-12-12 ND-T5

RUN TC5 MRPZ SU. BRERK

! ECLS--- [

BREAK OIAMETER 26.2/26.2 MM

H52- LSi- Ls2- LI- Liz-

ND 2 RSSEMBLY

k- 300 O LB-i [C.B.WATER LEVEL P05 1-11 Ck- 301 @ 1iB-2 IC-B.WATER LEYEL POS. 1-2!
Cr- 302 & LB-3 IC.B.WHTER LEVEL POS. 1-31 Ch- 303 + LB-4 1C-B.HATER LEVEL POS. 1-4)

0.3

¢ N I Ry S— [

g.0

o
o

a
o

[
N

WATER LEVEL
e

o
a

i

o

L
I

;

Fig. 5.69

4 400 g0 560
TIME = T8ECT

640

Water level in channel box A (Pos. 1)

304 . -0DDO0E-23 Q.o g.o 305 1.00000€ -013 0.0 0.4
306 | -00000€-03 Q.0 0.0 '
QELT-T 1467 (HS] DRTE 79-12-12 NO-76

RUN 705 MRPZ2 SU. BRERK BRERK DIAMETER 26.2/26.2 MM NO 2 8SSEMBLY
ELCS--- B§1- H§2- L5I- L52- LI1- Liz-

CH- 304 0 Le-5 (C.BH.WATER LEYEL POS. 1-5] CH- 308 O LB-& (C.B-WATER LEYEL £05. 1-B)

CH- 308 & LB-7 (C.B-WATER LEVEL PC3. i-71

T T

e.3 LB-7 0.3
0.2 ¥ I 0
0-1 la.1
0.0 .0
o | e —— 1
0 LB-6 "

)

d

: 0.1 8.1

-

& o 0.0

L .

P ¥

M LB-5 .
02 } b2
0.1 .1
0.0 g ] T60 760 3% 00 7 560 sag 00
\ TIME [SECT -

Fig. 5.70 Water level in channel box A {(Pos. 1)
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i ) 1. 00R00E -3 0.0 0.0 ) {DO0DCE-0F 00 8.0
‘ 103 - J0E00E -0 2.6 2.6 30 COO0DUE-DF 0.0 0.0
JELT-T 1467 gt DRTE 78-12-12  MO-77
j .
RUN 705 MRP2 SU. BRERK BREAK DIAMETER 26.2/26.2 MM NO 2 ASSEMBLY
ECCS--- H5!- HSZ- LS1- 52- 1= Lrz-
CH*-3|’J? o LB-8 [C.4.WATER LEVEL PDE. 2-11 CH- 308 o LB-9 (C.B.HATER LEVEL PDS. 2-Z1
CH- 309 & LB-iC (C.A.WATER LIVEL POS. 2-3) CH- 31D + LB-1) (C.B.WATER LEVEL FOS. Z-41
0.3 v - lo.3
LB-11
0.2 l 0.2
. 0.1
: ’ 0.0 ™ 0.0
| ] LB-10
| 0r —L .
|
! 0u lo.1
0 0.0
W " k LB-9 )
Doz 0.2
5
Do .1
u
£
: 0.0 = . .0
\ LB-8
0.2 2
0.1 lo.1
-0 g 0. T60 740 % i 0 G T
i TINE 1820

Fig. 5.71 Water level in channel box A (Pos. 2, center of core)

an 1.00000E-03 a.0 a.0 32 1 .JO000E -03 0.0 0.0
] anz 1 .00080E-03 .0 .0
. DELT-T 1467 (MS1 DATE 78-12-12  NO-78
; RUN 7CS MRP2 SU. BRERK BREAK DIRMETER 26.2/26.2 MM NC 2 RSSEMBLY
} ECLS--- G- H52- LS1~ L32- LI1- Lig-
i Ch= 311 o LB-12 LT .B.WRATER LEVEL FOS. 2-S% CH=- 312 o LB-13 {T.B.WRIER LEVEL POS. 2-6)
i

CH- 31% A LB-14 IL.B.WRTER LEVEL POS. 2-T)

0-5

| LB-14

o T M
aiLEEE. 3

0.3 lo.s
v LB-13
L . —ln.2
B
i
~ga .1
=
=)
oo
= g.2 -3 .
" ;
LB’12 i
02 - 0.2 ;
0.1 a1
g0 00 0 B g 0

[} 80 160 2

40 -]
TIME  [SEC)

e

i Fig. 5.72 Water level in channel box A .(Pos. 2, center of core)
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EM ] | .00CDOE-03 0.0 0.0 ats 1.00009E-03 Q.0 G.0
kEH- | .0P0DD0E -03 0.0 0.0 ani 1.6G0D00E-03 0.0 0.0
DELT-T 14E7 [MS) OATE 78-12-17 NC-79
;
RUN 705 MRPZ Sb. BREAK BRERK DIAMETER 26.2/26.2 MM NO 2 RSSEMBLY
ECCS--- HE1- HS2- LS1- L57- iil- Ljz-
CH- 314 O LB-15 (C.B-WARTER LEVEL PDS. 3-11 CH- 315 O LB-16 (C.B-MATER LEVEL POS. 3-27
CH- 316 & LB-t7 [C.B.WATER LEVEL POS. 3-24 . CH- 317 + LB-18 [C.3.RATER LEVEL PO5. 3-4)
.. . 1
LB-18 o
0-2 -2
01 . 0.1 .
0.0 “""H _ - - 0.0
-1 "
# 0.2 L8-11 02
0.t lo.1
0. v = 0.9 .
™ o
N = LB-16 "
Qo2 l 0.2
LR 0.1
o
E3
i 0.0 - 0.0
0.1 0.1
. N R
o0 § C 180 240 . w0 w0 560 G
. TIHE [SEC) *
Fig. 5.73 Water level in channel box C
! . g | .00000E-03 0.0 g.o0 31e 1 .00000E -03 0. 0.0
320 1.00000E-03 0.0 2.0
DELT-T 1467 1M5} DATE 79-12-12 NG-80
RUN 705 MRP2 SU. BRERK BRERK DIRMETER 26.2/2G6.7 MM NO 2 ASSEMBLY
ECI§--- Hs1- Hg§2- L&1- L52- LiI- Liz-
CH- 318 o LG-19 [C.B.WATER LE¥EL PDS. 3-5) CH- 319 O LB-20 1C.H.HATER LEVEL #05. 3-56]
CH- 370 & |B-21 [C.B.WARTER LE¥EL PO0S. 3-7:
Bet 0.4
>
LB-21
03 . 0.2
g
0.z 1 - 0.2
.
0.1 _ ja.1
0.0 ) 0.0
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Fig. 5.74 Water level in channel box C
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Water level in lower plenum
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