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Experiments were performed in order to clarify the effect of
grid spacers on reflood heat transfer in PWR-LOCA. The flow pattern,
the thermal responses and the water accumulation near the grid spacer
were investigated by shifting the grid spacer at the midplane of the
simulated core. Also tested is the effect of the thickness of the grid
spacer wall on the reflood behavior.

The heat transfer coefficient before the quenching was about 20 to
50 percent higher just above the grid spacer than just below the grid
spacer. The decrease of the droplet diameter due to the grid spacer was
observed in the droplet dispersed flow regime. 1In the slug [low regime,
the grid spacer was rewetted early in the reflood tramsient and the
increased water accumulation mear the grid spacer was observed. Hence,
the heat transfer enhancement due to the grid spacer is mainly
attributed to the increased interfacial surface area of droplets in the
dispersed flow and also to the increased film boiling heat transfer in
the slug flow. The heat transfer enhancement tended to be larger with
the larger thickness of the grid spacer.

The simple model was developed for both the dispersed flow and slug
flow regimes based on the present experimental results. The thermo-
hydraulic behavior near the grid spacer was well calculated with the
developed model. The further aetailed information, however, is required

for the improvement and the verification of the grid spacer model.

Keywords : Reactor Safety, PWR, LOCA, Reflood Heat transfer, Grid
Spacer, Two-phase Flow, Dropiet Dispersed Flow, Slug Flow,

Breakups, Thermohydraulic Behavior
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1. Introduction

In the safety analysis of loss—of-coolant -accident (LOCA) of water
reactors, one of the most important items is to evaluate the peak clad
temperature during the reflood phase. Many experimental(l)(z) and
analytical(3)(4) works have been conducted in order to investigate the
thermo-hydraulic hehavier during LOCA.

The effect of the grid spacers on the reflood heat transfer has

(5)

recently been pointed out. The grid spacers, used to maintain a
relative rod positien in a fuel bundle, are supposed to act as flow
disturbers to reduce the peak clad temperature in the reflood phase.
The pressure drop and the heat transfer enhancements of the grid
spacers in a single phase flow have been studied for the design
requirementg6) In the reflood twe-phase flow condition, however, the
effect of the grid spacers on the heat transfer has not been studied
in detail.

In FLECHT(7) and FEBA(S) experiments, the heat transfer enhancement
due to the grid spacers has been observed in the dispersed flow region.
Lee et al.(g) has measured the distribution of the water droplet diameter
near the grid spacers in the air-water flow conditions. 1In these works,
the governing heat transfer mechanisms in the typical reflood conditions
have not been fully identified.

In the previous preliminary analysis(lo), the possible heat
transfer enhancement due to the grid spacer was pointed out for the slug
flow region by the increased water accumulation near above the grid
spacer. However, the flow observation near the grid spacer was not made
in the typical reflecod cenditions.

The objective of the present study is to experimentally clarify the
effect of grid spacers on the reflood heat transfer. The flow observa-
tion near the grid spacer and the temperature measurement of the grid
spacer wall are effectively utilized for that purpese.

Presented in this report are the test description, test results and
analytical model developed with the present test. The analytical calcula-

tion are then compared with the experiments. Also included is the

selected data in Appendix.



JAERI—M 84— 131
2., Test description

2.1 Test facility

The experimental apparatus is designed to investigate the thermo-
hydraulic behavior during reflood phase of a PWR-LOCA. Several series
of reflood experiments have already been conducted and the results have
been issuédgll)(IZ)(lB)(14)(15)

The apparatus is called a small scale reflood test facility in
comparison with large scale reflood test facilities(l6)(l7) at JAERI.
The scaling ratio based on the core flow area is about 1/1,130 of a
1,000 MWe class PWR. The schematic of the test section is shown in
Fig. 2.1. The main specification of the facility is summarized in Table
2.1. As shown in Fig. 2.1, the facility consists of a test section, an

exhaust line {(primary loop) with & pressure regulating system, and a

coclant injection system.

(1) Test section

The schematic of the test section and the heater rod are shown in
- Fig. 2.2, The main specification of the test section is summarized in
Table 2.2. The test section consists of a 6 X 6 heater rod bundle, a
lower and an upper plenums and a flow channel housing, The axial power
distribution is a 7 step cosine profile with a peaking factor of 1.6.
The sectional differential pressures and the rod surface temperatures
are measured along the test section as shown in Fig. 2.2. The outer
diameter and the heated length of the heated rod are 10.7 mm and 3.6 m,
respectively. Four rods at the corner of the array are non-heated rods.
The heated region of the rods is supported with seven grid spacers.
The flow housing is equipped with the viewing windows of 50 mm diameter
to observe the flow inside the rod bundle as shown in Fig. 2.2. A water
separator in the upper plenum removes the entrained water from the two-
phase mixture from the core and drains the separated water into a tank

to measure the entrainment rate.

{2). Primary loop

Two-phase mixture from the core exit is separated by the separator
in the upper plenum, and the fluid is exhausted to the atmosphere via
the simulated primary loop. The primary loop conslsts of the simulated

hot leg, the orifice plate to measure the mass flow rate, Containment 1,
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Containment 2 tanks, and the exhaust pipings. The flow area of the hot
leg is 23.67 cm®. The pressure in the containment tank 2 is kept

constant during the test with the pressure regulating system.

{(3) Coolant injection system

The coolant injection water is preheated in the 0.691 m®

storage
tank 1. The capacity of the main pump for the coolant injection is
3,600 m®/hr maximum. The coolant is recirculating prior to the.tést
through the storage tank, the lower plenum, the overflow nozzle at the
lower plenum, and the storage tank. The constant flow rate is injected
into the core by quickly opening the magnetic valve attached to the

injection Iine.

2.2 Grid spacers

The structure of the grid spacer 1s shown in Fig. 2.3. The grid
spacer is an egg crate type made of Hasteloy with dimples to hold the
heater rod. The hight of the grid spacer is 40 mm.

In order to investigate the effect of the grid spacers, the tests
_were conducted with four different configurations concerning the central
grid spacer, named case A, B, C, and D as shown in Fig. 2.4, This:
allowed an easy comparison of the flow pattern and heat transfer just
below and above the central grid spacer with minimum modification of the
existing reflood test section. The comparison of the grid spacers used
in four cases is summarized in Table 2.3. The elevations of the upper
edge of totally seven grid spacers are 0.36, 0.86, 1,36, 1.86 (or 1.78),
2.36, 2.86, and 3.36 m from the bottom of the core.

The case A has the basic configuration of the grid spacers, which
was almost the same as the 15 x 15 type rod bundles of a reference PWR.
Tn case B, the location of the central grid spacer was shifted 8 cm
downward as shown in Fig. 2.4. In case C, the central grid spacer was
removed from the rod bundle. The thickness of the grid spacer wall is
0.8 mm in cases A through C, whereas the grid spacers were all exchanged
to those with 0.4 mm thickness in case D to investigate the effect of

the blocking ratio of the grid spacers.

7.3 Instrumentation

Instrumentation for the present tests include heater rod thermo-

couples, fluid temperature thermocouples, structure wall thermocouples,

ig-_
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absolute and differential pressure transducers, flow meters and supplied
power transducers, V

Table 2.4 summarizes the measurement and the accuracy of the
instruments. Table 2.5 shows the list of the specific instrument,
location, and tag identification symbols. The signals from detectors
were recorded on a magnetic tape for data reduction by the central
computer, _
(1) Heater rod thermocouples

The thermocouple for measuring the clad surface temperature is
burried in grooves on the outside sdrface of the heater rod. TFigure
2.5 shows the location of the instrumented rods and the elevation of
the thermocouples. The thermocouple 1s an ungrounded type and the
diameter is 0.5 mm. The thermocouples near the top of the heated length

are intended to supply the information on the top quenching phenomena.

(2) Superheated steam probe

The location of the superheated steam probes is also shown in
Fig. 2.5. The superheated steam probes are all ceonnected to the non-
heated rods via guide plates. The superheated steam probe consists of
" a bare thermocouple of 0.5 mm diameter. The leading lines of the

thermocouples are all burried on the surface of the non-heated rods.

{(3) Grid spacer wall temperature

Two thermocouples are attached in the wall of the central grid
spacer in case B and C as already shown in Fig. 2.3. The tip of the
thermocouple is burried inside the wall of the grid spacer to a&oid the
influence of the water droplet flow. The leading lines of the
thermocouples are burried on the surface of the non-heated rods. The
grid spacer wall temperature can be utilized to evaluated the radiation
heat transfer from the heater rod to the grid spacer. The timing of
the rewetting of the grid spacer is compared with the initiation of the

heat transfer augmentation near the grid spacer.

(4) Differential pressures and pressures

Figure 2.6 shows the schematic of the core differential pressure
measurement in the core. The differential pressure transducer is a
strain-guage type and the maximum range is 0.5 kg/cm® or 0.1 kg/cm?®.
The pressure is measured at upper and lower plenums and in the containment

tank with the same strain-guage type pressure transducers. The maximum
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range .of the transduer is 10 kg/cm?.

{5) Motion picture

Motion pictures were taken by the 16 mm camera through the housing
view windows to i&entify the flow patterns near the grid spacers for
some selected runs. The time interval of the strobe light varies from
~1 usec to ~10 us, and the frequency of the motion pictures was 16

frames per second coincident with the strobe light.

2.4 Data processing
(1) Calibration method

Temperatures were measured with Chromel-Alumel thermocouples
calibrated with the standard thermoelectro-motive force table. The.
linearity of the output is so good that the simplified linear transfor-
mation was utilized for the temperature conversion.

The pressure and differential pressure transducers were first
calibrated with the in-situ test either by pressurizing the system or
by filling the test vessel with water. The sectional core differential
pressures were carefully checked each day before the test by filling
the water in the test section.

The magnetic flow meters were calibrated by reading the water
filling rate with the water level indicator at the test sections., The
flooding rate was measured each time before the test by reading the

water filling rate in the test sectiomn.

(2) Heat flux calculation method.

The heat flux from the heated rod can be eﬁaluated using the
measured clad temperature and the supplied power to the heated rod by
considering the heat balance in the rod. The heat conduction in the
rod is numerically calculated with REFLQH code, which is based on the
finite element heat conduction code HETRAP(IS).

The noding diagram of the heated rod 1s shown in Fig. 2.7. The
code calculates the temperature distribution in the rod using the clad
temperature measurement, which i1s located about 0.25 mm from the ourter
clad surface. The heat transfer coefficient h is difined as,

h = q/(TW - Tsat)’

where q is the heat flux, TW the surface temperature, and Tsat the
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saturation temperature,

The physical properties of the rod materials are based on either
the reported values or the measured value by the rod manufacturer.
The density of the rod materials is summarized in Teble 2.7, the specific
heat and the thermal conductivity are shown in Fig. 2.8 and Fig. 2.9,
respectively. The comparison of the physical property between the fuel
rod of a typical PWR and the heater roa used in the present experiment

is shown in Table 2.7.

2.5 Test procedure
The test procedure is as follows:

(1) The coolant circulates through the lower plenum to the overflow
line before the test. The flow rate and the coolant temperature
are adjusted to the specified values during this period. The housing
of the test section is heated up to nearly the saturation temperature.

(2) The electric power is supplied to the heated rods and the data
recerding teo the magnetic tape is initiated. The recording of the
visual flow data is also initiated.

{3) The coolant injection into the test section is initiated by closing
the overflow valve when a clad temperature reaches a pre-set wvalue.
This time is defined as 0 s in the reflood transient or the start of
the test. The supplied power is kept censtant during the test,

(4) As the coolant advances up in the rod bundle, the two-phase flow
develops along the test section., The pressure in the containment
tank is maintained constant by exhausting the generated vapor using
the pressure regulator,

(5) When all the clad temperatures show cocled conditions, the power

supply and the data recording are turned off, terminating the test.

2.6 Test ceonditions

The test conditions of the present grid spacer effect tests are
listed in Table 2.8. The base case test was selected as the principal
reference data., The parametric effect tests were run with basically one
parameter varied from the base case test. The test parameters are
considered to cover the typical refleood conditions of a PWR-LOCA,

The range of the parameters is listed below. The underlined values’

indicate the base case test conditions.
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System pressure . i Psys (MPa) 0.1, 0.2, 0.4
Linear peak power : Pp {kW/m) 1.6, 1.8, 2.0
Tlooding rate : Uin (m/s) 0.03, 0,04, 0.06
Initial peak clad : T . (°C) 400, 550, 650
o win =
temperature
Inlet subcooling : AT {°C) 20, 40, 60
sub —
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Table 2,1 Specification of small scale reflood

test facility

Loop
Maximum operating pressure 0.5 MPa
Maximum operating temperature 423K (Water)
623K (Steam)
Water storage tank . 0.691 m®
Volume of containment tank 1.0 m?
Power of preheater for water in storage tank 30 kW
Cooling capacity for water in storage tank 3 kW
Volume of upper plenum . 0.49 m?®
Main piping 1 inch pipe
Material of loop Stainless steel
type 304
Test section
Maximum operating pressure 0.5 MPa
Maximum operating temperature 1473K

‘(Heater rod)

Power/Voltage of power supplied to heater rods 300kW/ 400V

Note: Other specification of test section are shown in Table 2.2.
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Table 2.2 Main specification of test secticn

Rod bundle

Arrangement of heater rods 6 x 6 (square pitch)

Pitch 14.3 mm

Number of heated rod 32

Number of non-heated rod 4

Power supply ‘ 3 phase star connection
(30 rods) and single phase
(2 rod)

Material of grid spacer ' Hasteloy

Material of flow housing Stainless steel type 304

Core flow area 4.68><10f3 n?

Heater rod

Type Indirect heating

Effective heated length 3.6 m

Quter diameter of heated rod 10.7 mm

Maximum heating power per rod 7.2 kW

Maximum linear power 3.2 kW/m

Power distribution 7 step chopped cosine

¢ladd thickness 1.0 mm

Ciadding material Inconel 600

Isolating material Magnesium oxide

Outer diameter of heating element 6.4 mm

Material of heating element Nichrome
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Table 2.3 Comparison of grid spacers

Thickness Blocking ratio Elevation of upper edge
Case , of central grid spacer
(mm) (%) (m)
A 0.8 19.4 1.86
B 0.8 19.4 1.86
C 0.8 19.4 —
D 0.4 9.8 1.78
Table 2.4 Summary of measurement

Clad surface temperature

Core differential pressure

Pressure

Power supplied to heater rods

Flow rate

Differential pressure across
orifice for measuring steam
generated in core

(installed in exhaust iine)

0.5 mm dia. Ungrounded,
sheathed type chromel-alumel
thermocouple 0.75 class

(JIS C1602-1974)

Strain-gauge type differential
pressure transducer,

full scale 0.5 kg/em? or 0.1 kg/cm?

Strain-gauge type pressure

transducer, 5 kg/cm®G full scale

Hall-element type power
transducers
one unit for 3 phases power and

one unit for single phase power

Turbine flow meter 0 to 1200 1/h

1.0 % Error

Strain-gauge type differential
pressure transducer
1 kg/em? full scale,
Linearity 0.5 %Z FS
Hysteresis 0.5 % FS
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Table 2.5 List of measurement

Ch. No. | Symbol Item Location

1 TELL E-rod 3.35 m
2 TEAU F-rod 2,1 m
3 TE4M E-rod 1.8 m
4 TE4L E-rod 1.5 m
5 TEY Clad surface E-rod 0.25 m
& TSIL temperature S-rod 3.35 m
7 TS4U S-rod 2.1 m
8 TS4M S-rod 1.8 m
9 TS4L S-~red 1.5 m

10 TS7 S-red 0.25 m

11 TF2 F-rod 2.875 m

12 TF3 F-rod 2.425 m

13 TF4M F-rod 1.8 m

14 S2A 2.875

15 S2B 2.875 m

16 S3A 2.425 m

17 S3B 2.425 m

18 S4UA Super heated 2.1 m

19 S4UB steam temperature 2.1 m

20 S4MA 1.8 m

21 S4MB 1.8 m

22 S4LA 1.5 m

23 S41LB 1.5 m

24 TGSA Grid spacer

25 TGSE wall temperature 1.765 m (Case B,D)

26 DPTGA 1.5-1.8m

27 — R .

28 | DPTSA Differential 2.1-2.4m

29 | DPTSA pressure -0.35-3.6m

30 DPPMA Pump orifice

31 VST Water injection signal | Overflow line value

32 VPR Valve action signal pressure reguration valve

33 ™M Flow rate Water supply tank outlet

34 —

35 VIMP Movie action signal 16 mm movie camera

36 TAZ2 A-rod 2.875 m

37 TA3 A-rod 2,425 m

38 TA4M A-rod 1.8 m

39 TAS A-red 1.175 m

40 TA6 A-rod 0.725 m

41 TQ2 Q-rod 2.875 m
42 TQ3 Clad surface Q-rod 2,425 m

43 TQAM temperature Q-rod 1.8 m

L4 TQS G-rod 1.175 m
45 TQ6 Q-rod 0.725 m
46 TR2 B-rod 2.875 m
47 TB3 B-rod 2.425 m
48 TBLM B-rod 1.8 m

49 TB5 B-rod 1.175 m

50 TB6 B-rod 0.725 m

ill j—
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Table 2.5 Tdist of measurement (cont.)

Ch. No. | Symbol Ttem Location

51 TRZ R-rod 2.875 m
52 TR3 R-rod 2.425 m
53 TR4M R-rod 1.8 m
54 TRS5 R-rod 1.175 m
55 TR6 Clad surface R-rod 0.725 m
56 TD4U temperature D-rod 2.1 m
57 —

58 TD4M D-rod 1.8 m
59 — '
&0 TD4L, D-rod 1.5 m
61 TK1U K-rod 3.55 m
62 TKIM K-rod 3.45 n
63 TYIU Y-rcod 3.55 m
64 TYIM Y-rod 3.45 m
65 TT5 T-rod 1.175 m
66 TCLL C-rod 3.35 m
67 TC4U C-rod 2.1 m
68 TC4M C-rod 1.8 m
69 TC4L Clad surface C-rod 1.5 m
70 TC7 temperature C-rod 0.25 m
71 TI?Z T-rod 2.875 m
72 TI3 I-rod 2.425 m
73 TI4M I-rod 1.8 m
74 TI5 I-rod 1.175 m
75 TI6 T-rod 0.725 m
76 TV2 V-rod 2.875 m
77 TV3 V-rod 2.425 m
78 TH11 3.85 m

79 TH16 3.65 m

80 TH17 3.55 m

81 THL Flow fousing 3.6 m

B2 THZ wall temperature 2.7 m

83 TH4U 2.1 m

84 TH4M 1.8 m

85 TH4T. 1.5 m

36 THG 0.9 m

87 TL1 3.45 m

38 TL2 Fluid 2.7 m

89 TL3 temperature 2.1 m

90 —

91 TL5 1.5 m

92 TL& Fluid 0.9 m

93 TUG temperature Upper plenum
94 TUL Upper plenum
95 TPMW Punp orifice

96 TDHW Structure wall Hold-up tank

97 TSGW temperature Primary loop pipe
98 TSGG Fluid Primary loop pipe
99 TPTG Containment tank
100 | TIN temperature Core inlet
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Table 2.5 List of measurement {cont.)

Ch. No. | Symbol Item Location
101 DPT2 -0.35-0.6m
102 DPT4 0.6 -1.2 m
103 DPT5 1.2 -1.5m
104 | DPT6B | 1.5 -=1.8 m
105 | DPT7 1.8 -2.1m
106 DPT8B Differential 2.1 = 2.4 m
107 DP10 pressure 2.4 -3.0m
108 DPl2 in core 3.0 -3.6m
109 | DPTA : 3.6 -3.73 m
110 | DPTB 3.73-3.845m
111 DPTC 3.845-5,175m
112 DFTSB ~0.35-3.6m
113 DPUL -0.35-5.175m
114 DPR4 1.2 m (horizontal)
115 DPR8 2.4 m (horizontal)
116 DF12 3.6 m (horizontal)
117 pup Upper plenum
118 FLP Pressure Lower plenum
119 PPT Containmet tank
120 DPHT Hold-up tank
121 DPPMB . . Pump orifice
122 | DPL bifferential Primary loop
123 | DPDN pressute Downcomer
124 DPDO Downcomer overflow tank
125 vVl . 3-phase power
126 V2 Supplied voltage single-phase power
127 Wlt 3-phase power (1)
128 W12 Supplied power 3-phase power (2)
129 W13 3-phase power (3)
130 W2 single-phase power




M L8~ :eanieaadwsl paiasiay (I10N)

. . . z Z1°0 adia
ez 0% Ti°¢ TL°9 onl (geg ) 2007 .
96T 9¢°¢ £6°T ¥ AoTe2aTZ <90 potL 1204
1702 6L7Y £6°0 SUOILIYITN
g€ ¢ 71 S9°¢ 20§ 08K 0T £°0T pol d23esH
6°0¢ VAR 0¢ [puoauT
(1 W/ o_0Tx) (1 W/ (0Tx)
widuop run | W.EE SURTOA Jyun Em% 5 -0TX) (um) () e
12d £3T0BdED 3TATIONPUOD 1ad q3 MwH Jrun §52UNDTY] | I9JoWeTp 2dAl pod
Jeay TBl0] ety AitordeD 3®OYy 494 SURIOA PEID PETD

pol I27e9Y JO SOTISTAVIDBIARYD [°Z7 OTYRIL

JAERI—M 84 —131

00%8 A—SWOIYITN

Ov0E BPTIXO WUNTSaudey

0019 009 Teuoour
(cW/3) A3rsusg TeTI23BR

TeLI23BW POl I=1BaY JO AITSUa( §°'7 9199l




JAERI—M 84 —131

A 021 Qo1 03°59 6°€ 9°1 ¢ 0 01¢8
0°6¢ 0¢T 09 0¢s 6'¢ g1 0 L0278
6'9g 0CT 001 0s¢< 86 8°1 ¢°0 0¢8
0°L¢ 0ctl 00T 06% 6°¢ 81 0 £0¢8
¢Tee 0cT 00T 00 6°¢ 8°T ¢°0 2078 0 98ED
0°ve OvT 0¢t 08¢ 6°¢ 3°T 770 TLT8
0°I¢ ¢t 08 0¢cs 6°¢ 8L 0 L2T8
A 0¢t 09 0Gs 6°¢ 8°1 A0 9218
0°1% 0¢i 001 0g¢ 0°¢ 8°1 0 Hels8
0°ts 0¢t 00T 059 6° ¢ 81 ¢'Q tC18
0°ce 0¢T 00T 0ss 6°¢ g1 ¢ 0 [AAR]
0° 8¢ 0¢t 0ot 0oy 6° ¢ 8T 2 0 RARS
0°%9 0cT 00T 084 8¢ 81 270 0718
01y 0¢tT 70T 0cg 87 ¢ 0°¢ ¢ 0 8118
0" %< 0CT 001 00% 8°¢ 0°¢ 0 LT18
3°0¢ 0¢T 00T 0cs 8 ¢ 91 20 9TT8
0°&¢ 00t 08 0s¢ 8¢ 8°T T°0 LTI8
0°¢t 00T 08 0gs 8¢ 8'T 0 6018
064 00T 08 08¢& 3¢ 9°'T T°0 LOT8 q 9SBD
070y 00T 08 0gs Ty 8'T T°0 ¢TO08
§*9¢ 00T 08 0ss 0 91 0 1108
0° TS 0¢t 00T 0ss 6°¢ 0°¢ ¢°0 6008
0" 1% 02T 00T 00% 6°¢€ 9°7 ¢ 0 8008
0°ge 0¢t 00t oo% 6°¢ 02 A £008 ¥ 9SED
(8) (3s) 2 Do
JWI] aanyeiadual wpsuMuMWEmu whsuMMMMEmw (s/u2) AE\BMV (BdW) uorleindTyue)
23Bl aamnod yeod coN unyg
UOTIBRTITUT dutsnoy asiem poTo ¥ead 2Inssaig asoeds pTan
i FurpooTd deoutr]
peoTI=yg MOTH paioafug TETITUT

SUOT3TPUOT 3597 Jo LIBUMNG Q7 BTqE]



JAERI—M 84 —131

RAS 0zt 00T 0¢s "¢ 8T 20 8Te8
0" 0% 0Z1 06T 0s¢ 09 8°1 20 LTER
0°¢e 0ci 00T 0ss "% 8T 20 91€8
gL 01 00T 0SS 6°¢ 0°¢ 20 71e8
0°¢¢ 0ct 00T 0199 6°¢C 8°1 270 £1es
0°8¢ 021 00T 4199 o'y 9°'1 20 ¢1e8
cToy 071 08 0ss 0% 8°1 20 1T€8
€gt 001 08 0sg 0 v 81 "0 60€8
0Ly 001 08 056 0y 9°'1 0 80€8 a 9s®ED
(s) (05) (Do) (05)
awT?y vanjeradual | anjeiaduo | sanaezadusa (s/md) (w/ M) (edi) . uoT1eANdT JUoD
238l aamnod yeod ON uny
UOTIEBTITUT Butsnoy Ia3em peT2 yead SUTDOO Leal 2INSSaI]g avoeds pran
Poo139y Moty po39a fut TETITuT PPooL H

{-71u102) SUOTITPUOD 3821 JO Areumng

8¢ °TU®EL



JAERI-M 84 —131

{ ;
!
Y
Pressure @ Upper plenum
=~ < *—.*— i
requlator

Orifice @
N @ { 1 ]
E('}evfé'ric @ g Test | | [Carry-over
cupply % e section tank
g @
Overflow | J Lower
* line_ & plenum | |
Coolant +——— (P @ (D =
supply H—= B
tank ®—
Pump
£ . Flow rafe T . Temperature
P Pressure AP © Differential pressure
V - Volfage A © Current

Fig. 2.1 Schematic of test apparatus
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3, Test result

3.1 Description of base case test

(1) Clad temperature of heated rod

Figure 3,1 through 3.2 show an example of the temperature histories
of the cladding of the heated rod obtained in Run 8107. The reflood
initiation i.e., the water injection time into the core is 26.5 s after
the test.

The clad temperature increases. after the reflcood initiation to a
turnaround point, and it then gradually decreases to a quench point where
it rapidly drops to nearly a saturation temperature.

The cooling of the heated rod above 1.5 m elevation in the core was
initiated simultaneously at zbout 26 s after the reflood initiation as
shown in Fig. 3.2. This indicates that the two-phase flow was fully
developed along the core at about 26 s after the refleod initiation.

The maximum clad temperature was realized at 2.1 m from the boﬁtom
of the core. The gquench front gradually moved from the bottom to 2.875 m
elevation of the core., At the 3.35 m elevation, however, the quench
occured early at about 27 s after the reflood initiation. This is
caused by the top down quenching, since the temperature was relatively

low at the top part of the core due to the low heat generation rate.

(2) Core differential pressure

The sectional core differential pressures are shown in Figs. 3.3
through 3.4. The sectional differential pressures increase simultane-
ously right after the reflood initiation, This indicates that the water
accumulation was inltiated along the whole core after the reflood
initiation.

The lowest differential pressure reached early a saturated value,
which almost corresponds to the static head of a singhe-phase water.
The differential pressures at upper part of the core gradually increased
until the supposed quench front reached the upper location of the

differential pressure measurement section as indicated in the figures,

{3) Void fraction
Figures 3.5 through 3.6 show void fractions in the core. The veld
fractions are converted from the core sectional differential pressure

shown in Figs. 3.3 through 3.4 by neglecting the frictional and
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accerelational pressure losses. This assumption is reportedly valid
for the typical reflocd conditions(lg).

The void fraction tends to decrease as the propagation of the
quench front, which coresponds to the increase of the sectional
differential pressure described above, The void fraction in the upper

part of the core is in the range from 0.8 to 0.9 above the quench front.

{4) Grid spacer and fluid temperatures

The grid spacer wall and the fluid températures are shown in Fig.
3.7. The tip elevation of the thermocouple in the grid spacer wall is
estimated to be 1.765 m from the bottom of the core. The clad surface
temperéture at 1.8 m elevation is also shown in the figure for the
comparison.

As shown in the figure, the grid spacer wall is socon quenched at
about 30 s after the reflood initiation, when the heated rod begins to
be cooled., The fluid temperatures from o.8 and 2.1 m also show an
early quenching. It is therefore considered that two phase flow in the
upper part of the core contains water slug or large droplets soon after
the reflood initiation. The low heat capacity of the grid spacer wall

could also contribute to the early quenching of the grid spacer.

3.2 Effect of distance from grid spacer

{1) Thermal responses

Figure 3.8 shows the comparison of the axial temperature distribu-
tion of the heated rod between Case A and Case B under the base case
test conditions. The temperature at the midplane (1.8 m aboﬁe the bottom
of the heated length) just above the grid spacer in Case B is lower than
just below the grid spacer in Cagse A for both 50 and 100 s after the
reflood initiation. The temperatures at other locations, however, are
nearly the same between two cases. This shows that the heat transfer is
locally enhanced by the grid spacers in the downstream region of the
grid spacer.

The temperature histories of the heated rod and the grid spacer wall
at the midplane are shown in Fig. 3.9. The rod surface temperature in
Case A is about 170 K higher than Case B before the quench time. Accord-
ing to the guench envelope shown in Fig. 3.10, the quench time is
nearly the same between two cases even though the location of the central

grid spacer is different. This shows that the quench front movement is
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not much affected by the location of the grid spacer. The heat
transfer coefficient are also compared between the two cases in Fig.
3.9. The heat transfer coefficient before the quench time is about
20 to 50 percent higher just above the grid spacer (Case B) than just
below the grid spacer (Case A) as shown in the figure.

According to the flow observation at the midplane of the core,
three flow patterns were identified as indicated in Fig. 3.9. They
are single phase vapor, z droplet dispersed flow and a slug flow.

The wall temperature of the grid spacer at the midplane, measured in
Case B, indicates an early rewettiﬁg in the slug flow region as already
shown in Fig. 3.7. The heat transfer enhancement is significant in the
slug flow region compared with the dispersed flow region as shown in
Fig. 3.9.

Figure 3.11 compares the heat transfer coefficients at the midplane
between Case A and Case B as a function of the distance from the quench
front. The distance from the quench front is linearly interporated
using the quench envelope shown in Fig. 3.10. The heat transfer
coefficient is again much higher just above the grid spacer than just
below the grid spacer. However, this heat transfer enhancement is not
dominant in the rigions very close or very far from the quench front.
This implies that the heat transfer enhancement due te the grid spacer
may not be effective in the vicinity of the quench front or in the dilute
dispersed flow region.

Figure 3.12 shows the heat transfer ceoefficient in the slug flow
region as a function of the distance from the upper edge of the grid
spacer. The data were obtained at the highest power level (shown in
Fig. 2.2) in both case A and B experiments. The heat transfer coeffi-
cient is higher with the shorter distance from the grid spacer and also
from the quench front. As shown in Fig. 3.12, the characteristic
length representing the heat transfer enhancement due to the grid spacer

in the slug flow is in the order of 0.15 m.

{(2) TFlow observations

An example of the observed flow at the midplane is shown in Photo
3,1 The number in the circle of Photo 3.1 corresponds tc the number
indicated in Fig. 3.9. Before about 10 s of the reflood transient, the
flow is identified as a single phase vapor. The water droplets begin

to appear in the vapor flow at about 10 s of the transient as shown in
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Photo 3.1. This droplet dispersed flow continues up to about 30 s.

The water droplets become larger, and the united droplets can sometimes
be observed in the later part of the dispersed flow region. The flow
then becomes a slug flow with the large oscillating water slug as shown
in @& din Photo 3.1 through the end of the transient.

Figure 3.13 shows the distribution of the water droplet diameter
in the dispersed flow region. The droplet diameter was calibrated with
the rod diameter of 10.7 mm. The distribution just below the grid spacer
is shown by a solid line, while the distribution just above the grid
spacer is shown by a broken line. The droplet diameter tends to be
smaller just above the grid spacer (Case B) than below the grid spacer
(Case A). It is considered that this decrease of the droplet diameter
is primarily due to the breakup of the impinging droplets by the edge
of the grid spacer.

The distribution of the droplet diameter can well be described
with a T-distribution function shown in a smoothed line in Fig. 3.13.

The ['-distribution is witten as

AN T d  1-1 d, Ad
= = (= exp(-T =) — (L
N reo 3 3 d
where
2
d
T = —
02
pui
. . - A Ad
AN : number of droplets with diameter from d-—ii‘to d-+7;3
N : total number of droplets, T'(T): gamma function,
d : average droplet diameter, and Gn: standard deviation.

{3) Water accumulation

Figure 3.14 shows the comparison of the differential pressure
between 1.5 and 1.8 m elevations. The differential pressure in Case B
includes the grid spacer in the measurement section, whereas it does
not include in Case A. The differential pressure is higher in Case B
than in Case A before the quench time of 1.8 m eleﬁation, but the
differential pressures are nearly identical with each other after the

qﬁench front passed the 1.8 m elevation.
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This indicates that the water accumulation is larger just above
the grid spacer than below the grid spacer, since the frictional
pressure loss is not significant compared with the pressure loss of the

(19)

static head in a typical reflood condition. Also the flow observa-
tion revealed the larger amount of water slug just above the grid
gspacer than below the grid spacer in the slug flow as suggested by
Photo 3.1. This larger water accumulation can be attributed to the
water stangnation above the grid spacer and to the counter-current flow

Iimitation (CCFL) due to the reduced flow area cf the grid spacer.

{4) Parametric effect

Figure 3.15 shows the parametric effect on the heat transfer
enhancement due to the grid spacers. The difference of the heat
transfer coefficlients between Case A and Case B at the midplane (1.8 m),
Ah = hB - hA’ is plotted against the distance from the quench front.
The parameter tested were the system pressure, the peak power, the
flooding rate and the initial clad temperature at the midplane. The
location of the quench front was estimated by the linear interpolation
of the measured quench times along the rod bundles.

The larger heat transfer enhancement due to the grid spacer is
obtained with the higher flooding rate. The heat transfer enhancement
occurs earlier, i.e., at the longer distance from the quench front with
the lower pressure, the higher ficoding rate and the higher initial
clad temperature. The effect of the peak power on the heat transfer
enhancement is not clear in the present experiment.

Tt is considered that the heat transfer enhancement is strongly
affected by the vapor flow rate and the entrained liquid flow rate.
With the lower pressure, since the vapor demsity is lower, the vapor
flow is higher causing the larger amount of entrained liquid flow. The
sooner vaporization and liquid entrainment can also be attributed to
the higher flooding rate and the higher initial clad temperature,
because the inlet coolant contacts earlier with the hot surface of the
heater rod. These parametric effects, therefore, can be analytically

treated by providing the reasonable grid spacer model.

(5) Experiments with no central grid spacer
In case C experiment, the central grid spacer was removed from the

rod bundle as already shown in Fig. 2.4. This is to investigate the
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effect of the existence of the grid spacer itsself on the reflood
behavior by comparing the test results with Case A or Case B,

Figure 3.16 shows the clad temperatures of the heated rod at the
midplane of Case A, B and C experiments. The clad temperature just
below the grid spacer (Case A) is higher than other two cases, The
clad temperature with no central grid spacer {(Case C) is similar to
Case A, but it is lower than Case A near the quench point. The clad
temperature just above the grid spacer (Case B) is the lowest among
three, due to the heat enhancement effect of the grid spacer.

The heat transfer coefficients of the three cases are shown in
Fig. 3.17(a) as a function of the distance from the quench front. The
heat transfer coefficient with no central grid spacer (Case C) 1s close
to Case A when the distance from the quench front is greater than 0.5 m.
This shows that the heat transfer is not much affected by the grid spacer
in the region far from the quench front.

The heat transfer coefficient of Case C almost agrees with that of
Case B when the Histance from the quench front is less than 0,2 m as
shown in Figs. 3.17(a) and (b). This may indicate the CCFL (Counter
current flow limitation) effect due to the grid spacer in the rigion
near above the quench front, causing less water suspension just below
the grid spacer. This will then result in the higher heat transfer
coefficient of Case C than Case A, but similar to Case B, when the veid
fraction is relatively low.

It should be noted, however, that the local flow blockagermight
have occured near the midplane due to the bending of the heated rods
since there was no central grid spacer in Case C. This is because the
partial bending of the heated rods was observéd through the viewing
window at the midplane. The local flow blockage could result in the
heat transfer enhancement near the gquench front in the similar manner
as the grid spacer. Tt is therefore considered that the test with no
central grid spacer may not be suitable to experimentaly clarify the

direct effect of grid spacers due to the probable flow blockage.

3.3  Effect of thickness of grid spacer

In Case D experiment, the grid spacer of 0.4 mm thick was used in
order to investigate the effect of the thickness of grid spacers on

reflood behavior. The thickness of grid spacer was 0.8 mm in Cases A, B
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and C experiments. The flow blocking ratio was almost one half In Case

D as already shown in Table 2.3.

{1) Thermal responses

The clad temperatures at the midplane (just above grid spacer)'are
shown in Fig. 3.18. The quench time of Case D with thin grid spacer is
a little sooner than Case B with thick grid spacer. However, overall
temperature responses are quite similar between the two cases. This
shows that the effect of the thickness of the grid spacers is not
significant on the reflecod behavior in the thickness range tested in the
present experiments,

The heat transfer coefficients are shown in Fig. 3.19 as a function
of the distance from the quench front. The heat transfer coefficients
of Case D with 0.4 mm thick spacer near the quench front (less than 0.5
m) are slightly higher than Case B with 0.8 mm thick spacer. This is
not understood well, however, it is considered that the residual rod
bending during Case C experiment might have still caused the heat
transfer enhancement in the following Case D experiment.

The heat transfer coefficlents of Case D tends to be smaller than
Case B in the reglon far from the quench front as shown in Fig, 3.19.
This shows that the heat transfer in the slug flow with relatively high
void fraection or in the droplet dispersed flow could be more enhanced

by the thicker grid spacer.

{2) Water accumulation

Figure 3.20 shows the comparison of the differential pressure between
1.5 and 1.8 m elevations. The differential pressures are similar with
each other as shown in Fig. 3.20. This implies that the water accumulation
behavior near the grid spacer is not much affected by the thickness of
the grid spacer. It is noted, however, the accuracy of the differential
pressure measurement could not be enough to identify the difference

between the two differential pressures. The axially fine measurement of
the pressure distribution is therefore required for the modeling of the

water accumulation near the grid spacers with vanious thickness.

(3) Droplet diameter in dispersed flow
Figure 3.21 shows the comparison of water droplet diameter
distribution between Case B and Case D. The distribution of the water

droplet diameter in Case D 1is again similar to Case B, showing small
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effect of the thickness of the grid spacer wall. However, the average
droplet diameter in Case D tends to be larger than Case B as shown in
Fig. 3.21. It is considered that this is due to the smaller probability
of the droplet breakup, since the thickness of the spacer wall is smaller

in Case D than Case B.
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4. Analysis and discussion

4,1 Model description

The simple model for describing the effect of the grid spacers on
reflood thermohydraulics was developed based cn the present experimental
resultsCZO). The present model is primarily based on the results of Case
A and Case B experiments to aveid the possible flew blockage during the
process of Case C and D experiments. The model consists of the grid
spacer model In the dispersed flow and that in the slug flow, since the
two flow regimes are dominant and typical in the reflood transient. The

schematic of the present grid spacer medel is illustrated in Fig. 3.22.

(1) Grid spacer model in dispersed flow
a. Decrease of droplet diameter

The average droplet diameter above the grid spacer was found to be
smaller than that below the grid spacer as already shown in Fig, 3.13,
In the present medeling, this is assumed to be caused by the breakup of
the water droplet when it collides with the blocking surface of the
grid spacer as shown in Fig. 3.22.

The effective atomization factor = due to the grid spacer is
defined as,

n =d /d (2}

‘ sM2’ "sSM1

using Sauter mean diameter dSM’ which is the thermo-hydraulic mean

diameter conserving the void fraction and the surface area, given by
d., =d% / d% . (3)

In Eq. (2), suffixes 1 and 2 denote the droplet just below and above

the grid spacer, respectively. The mathematical mean diameter d is
expressed as,

M
z \).dj , (4)

1 i=1

where N is the total number of the droplet in the concerning volume, di

the i-th droplet diameter and vj the number of droplet of the j-th
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diameter class in totally M diameter classes.

In order to estimate the effective atomization facter n, it is
assumed that the probability of the droplet breakup is equal to the
blocking ratio, a, of the flow channel and the water droplet is split
into n smaller droplets with same diameters. TFirst, the mass conserva-
tion across the grid spacer requires the following for the collided

droplet:

_ A
d,, = n 7dlj . (5)

Since the total number of droplets after breakup is (l-a)N + ani,

therefore,
-z 1 1\11 . 2 2
d2 = rpwran 2 IOyl ey dyl e ()
Using Eq. (5),
-z + -3
1+ (nd®-1)a
da = I+(n-1)a d1 : (7
Similarly,
P S (8)
27 14 (n-1)a 't
Therefore, 11 in Eq. (2) is written as.
1
n = ) . (9)
1+ (n¥-1a

The value of 1 in Eq. (9) is in the order of 0.89~0.97 for the typical
value of a (0.1~0.2) and for the supposed value of n(2~4).

b. Disturbance
The wall-to-vapor heat transfer enhancement due to the disturbance
of the vapor flow by the grid spacer has been correlated by Yao et al§21)
using the results of the single phase experiments. The correlation

is written as,
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2e.—Z/7.7De) , (10)

h = hg{14+5.55 a
where hy is the heat transfer coefficient without grid spacers, z the
distance from the upper edge of the grid spacer and De the equivalent
diameter of the flow channel. Equation (10) is adepted for the wall-
to=-vapor heat transfer enhancement due to grid spacers in the present
modeling for both in the dispersed flow and also in the single phase

vapor flow.

{(2) Grid spacer model in slug flow

In the slug flow region, the grid spacer is rewetted by the
impinging water slug in a very short time. The rewetted grid spacer
then tends to accumulate the water near above the grid spacer due to
CCFL as already described in the previous section. The upper edge of
the grid spacer acts like a quench front as shown in Fig, 3.2Z. It is
considered that the vapor film is disturbed by the existence of the
grid spacer to cause the increased film boiling heat transfer just
above the grid spacer.

Figure 3.23 shows the comparison of the calculated and measured
heat transfer coeffiiignts. The calculation is based on the heét

)

transfer correlation of the saturated film boiling:

b Y
h = 0.94(1-a)" [A g/LQUg(TW-TS)] (11)

3
H
g "g"e g
1
_ “3 Lok _ .
+ e BE(L-a) (TW TS)/(Tw TS)

As shown in the figure, the heat transfer coefficient just below the
grid spacer is well approximated with Eq. {(11). The heat transfer
coefficient just above the grid spacer, on the contrary, is much larger
than the prediction of Eq. (11). However, it agrees well to the
calculation by Eq. (11) when the void fraction o is set tc zero. This
indicates that the heat transfer correlation in the slug flow should
be modified near above the grid spacer.
Based on the above consideration, the following are assumed in the

present model for the slug flow regicn.

1) The void fraction o increase exponentially to the saturated value

with the distance from the upper edge of the grid spacer as



JAERI—M 84 —131

o =a (1 - e’Z/zGS) (12)

where o is the average void fraction, z the distance from the upper

edge of the grid spacer and =z the characteristic length for the effect

G5
of the grid spacer.

2) The heat transfer coefficient h is expressed by Eq. (11} using the

modified void fraction expressed by Eg. (12}.

3) The average void fraction o in the slug flow is expressed by the

(19)

method proposed by Murao et al. using the modified Cunnigham-

Yeh and Lockhart-Martinelli cerrelations:

o = [lw+(UgO—FURO)/AU-{1%—2(UQO-UgO)/AU

+ (UgO-FUQO)Z/AUZ}%]/z , (13)
where
A = Ugo/min(uCY, @LM)
Ay = 0.925(og/p£)°-239 (Ugo/chr)a
Upor = 1.53(0"g/oQ)D-25
. 0.67 (Ugo/ubCr < 1)
0.47 (UgO/chr 2 1)
QLM — 1_+O.84(U20/Ug0)o.su(pi/pg)o.zs(uifug)0.07_
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4.2 Calculation

The grid spacer model described in the previous sections was
implemented into REFLA code(a) in order to evaluate the model by
comparing the calculation with the experiments. The basic thermo-
hydraulic relations in the dispersed flow regime are based on the two
step model which assumes the heat transfers from wall-to-vapor, vapor-
to-droplet and wall-to-droplet. The heat transfer enhancement due to
the grid spacer in the dispersed flow is realized by the increased
interfacial surface area calculated using Eq. (2) for the increased
vapor-to-droplet heat transfer and also by the increased wall-to-vapor
heat transfer described with Eq. (10). The heat transfer erhancement
in the slug flow is described with Egqs, (11) through {13). 1In the
present calculation, the effective atomization factor n (=dsM B/dSM A)
in BEq. (2) was set to 0.8 and the characteristic lLength Zog in Eq. (12)
was set to 0.15 (m) based on the experimental results shown in Figs.
3.12 and 3.13, respectively.

Figure 3.24 shows the measured and the calculated temperature
histories at the midplane just above the grid spacer. Although the
peak clad temperature is slightly underestimated, the overall temperature
transient is better predicted with the present grid spacer model than
the calculation without the model. It is noticed that the sooner quench
time and the lower quench temperature are alsc well predicted with the
present model,

The axial temperature distribution at 100 s along the test section
is shown in Fig. 3.25. The calculation without the grid spacer model
tends to overestimate the temperature in the region of the high power
level. The early quenching observed above 3.3 m elevation is not
predicted by the codes due to the lack of the top-down quenching model.
The calculation with the grid spacer model, however, gives better

agreement with the experiment, especially in the region near above the

grid spacer.
4.3 Discussion

The proposed grid spacer model reasonably gives the qualitative
thermo-hydraulic behavior near the grid spacer especially in the slug
flow region., The measured and calculated heat transfer enhancements due

to the grid spacers in the dispersed [low region are not large as in the
]
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slug flow region. This is due to the short duration of the dispersed
flow in the present experimental condition.

The calculated radiative heat transfer estimated with the second
term in Eq. (11) in the slug flow region is small compared with the
convection term. However, it can be enhanced by the rewetted or cocled
grid spacer when the rod surface temperature is extremely high. Hence,
the experimental information at higher clad temperature would be required
for the verification of the present grid spacer model both in the
dispersed and slug flow regions.

The observed decrease of 'the droplet diameter above the grid spacer
could also be related to the de-entrainment or the re-entrainment from
the grid spacer surface, not only to the droplet breskups. The smaller
droplet diameter less than 0.0l mm could not be identified with the
present photo method. It is recommended to conduct a simple droplet
breakup test to observe a local droplet behaviors.

According to the present experiments, the heat transfer enhancement
tends to be larger with the blocking ratio of the grid spacer. It is,
therefore, expected that the heat transfer enhancement will be larger
with the grid spacers having mixing vanes which are currently being used
in PWRs. Several types of grid spacers should be tested concerning the
heat transfer enhancement.

The existing experimental information on the local effect of grid
spacers is still limited. Highly required is axially finer instrumenta-
tion of the clad temperature and the pressure distribution near the grid
spacer. The more mechanistic model can then be developed for the wider

range of the LOCA conditions.



JAERI—M 84 —131

5, Conclusions

The effect of the grid spacers on the reflood heat transfer was

experimentally investigated. The following conclusions were obtained.

(1) The flow regimes identified at the core midplane were a single
phase vapor, a dispersed flow and a slug flow in the reflood
transient. The heat transfer coefficient just above the grid spacer
was found to be 20~ 50 percent higher than that just below the grid
spacer in the slug flow region, which lasted most of the transient
before the quench time.

(2) The observed average droplet diameter was smaller just above the
grid spacer than that below the grid spacer in the dispersed flow
regime. This decrease of the droplet diameter due to the grid spacer
is supposed tec contribute to the increased heat transfer from the
vaper to droplets.

(3) In the slug flow regime, the grid spacer was rewetted early in the
rransient and the increased water accumulation near above the grid
spacer was observed, Hence, it is considered that the increased
heat transfer in the slug flow is the result of the better film
boiling heat transfer due to the rewetted grid spacer.

(4) The heat transfer coefficient above the grid spacer tends to be
smaller with thinner spacer wall in the region far from the quench
front. It is, however, rather larger near the quench front, prebably
due to the partial flow blockage occured in the later period of the
experiment.

(5) A simple analytical model of the grid spacer effect was developed
based on the present experimental results for both in the dispersed
and slug flows. Model was implemented into the reflood analysis
code REFLA and the thermo-hydraulic behavior near the grid spacer
was qualitatively well predicted with the present model.

(6) It was found that further experimental informatien is required on
the detailed axial distributions of the clad temperatures and the
differential pressures. The need of the mechanistic modeling of the

heat transfer enhancement is also emphasized.
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[Nomenclature]
a : Blocking ratio of grid spacer
D, : Equivalent hydraulic diameter (m)
d : Droplet diameter {m)
B : Stefan Boltzmann constant (W/m2K")
g :  Acceleration of gravity (m/s?)
Hfg : Latent heat of evaporation (3/kg)
h : Heat transfer coefficient (W/m?K)
LQ : Distance from quench front {m)
min(A,B) : Smaller value of A or B
N : Total number of droplets
n : Average number of droplets after breakup
Pp : Peak linear power {1W /m)

: Syst MP
Psys yvstem pressure (MPa)
T : Temperature (K)
T | :+ Initial peak clad temperature (°C)
win
U, : Flooding rate {m/s).
in
UO : Superficial velocity (m/s)
z : Distance from upper edge of grid spacer (m)
Zog : Characteristic length for the grid spacer

effect in slug flow (m)
0 : Vold fraction
€ : Emissivity
A : Difference
AT : Inlet subcooling of coclant (°C)
sub

A : Thermal conductivity (W/m*K)
it : Effective atomization factor
H : Dynamic viscosity (Pa*s)



p Density

g Surface tension
{Subscripts)

A i Case A

g : Gas phase

s Saturated

1 : Below grid spacer

JAERT—M 84 — 131

(kg/m®)

(kg/m)

B : Case B
%L : Liquid phase
W Wall

: Above grid spacer
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Appendix Selected Data

A.1 Contents

Selected data are compiled in this appendix. Data of one experi-
mental run comsist of 1) Test conditions, 2) Temperature profile, 3)
Quench envelope, #4) Clad temperature history, 5) Heat transfer ceoeffi-
cient, 6) Core sectional differential pressure, and 7) Void fraction in

core.

A.2 Tag identificaticn

Tag IDs or symbols of each instrument are indicated in Figs. 2.5
and 2.6 for clad temperatures and core sectional differential pressures,
respectively. The heat transfer coefficient (HT---) is calculated using
the clad temperature according to the scheme shown in section 2.4,
The void fraction (VDP--) is converted from the core sectional differ-
ential pressure neglecting the accelerational and frictional pressure

losses.



(

ELEVATIAON

JAERI—M 84—131

206NN I M NN MWK

»
*®
-

RUN NO

. 8007

EEEEKEREEEKEEEKKEEEEX

LINEAR PERK POMER

SYSTEHM PRESSURE

INLET WATER TEMPERATURE
INJECTED WATER VELOCITY

2.0
0.2
100
3.9

KW/

CH/S

TEMPERATURE PROFILE
INITIA TURNARCUND TURNRROUND QUENCH QUENCH
CH.-NO- SYMBOL TEMP. TIME TEMP. TIME TEMP .
.C ) (5 3 ( .C i {5 ) C .C 1
68 TC1L 180 346.0 322
51 TR2 4G8 44.0 568
52 TR3 415 47.0 579
67 TC4U 410 181.0 636 257.0 513
7 T340 413 173.0 641 262.5 470
83 TR4M 387 85.0 597 191.0 488
58 TC4M 388 87.0 574 184.0 482
8 TS4M 381 87.0 585 187.5 458
48 TB4M 385 85.0 596 177.0 508
59 TC4L 394 41.0 524 117.0 449
9 T94L 3380 38.0 525 113.0 440
54 TRS 337 42.0 427 52.0 389
55 TRB 253 17.0 296 z28.0 279
TC TC? 183 6-0 181 8.0 189
RUN NO. 8007
80 LB8 240 320 4700
T T T T T 1 T T T T T 4
43
aa 42
RO
). 58
p:
41
1 ] 1 i 1 I i ) | | 1 ! a
80 160 240 320 400
QUENCH TIME S ]

4,59._



CLAD TEMPERRTURE (K3

CLAD TEMPERATURE (K)

1100

900

700

ac0

3aca

1100

Qoo

700

500

300

JAERI—M 84 —131

oMALL SCALE REFLOOD TEST
RUN 8007
O---TCIL A —— TR2 +--TR3
X-~~ TC4U
i ’_"_?e—‘— P
| _ﬁ+_____4_“__ m
B MM’__A____‘M\\ 1
[ /e;/"e“‘”—@ S " ]
L ]
i et ]
] 1 ] Elunl L 1 !znnl 1 J lsaul 1 L I4aaL 1 lllsnu
TIME AFTER FLOOD ( SEC )
SMALL SCRLE REFLODD TEST
RUN 8007
O-—-- TC4N A TCAL +-— TRS
X--— TRB &--—-TC7

T 1 T T T T T 1 1 i T T T T 1 ¥ 1 T H

100 200 300 400 00
TIME AFTER FLGBOD ( SEC )



JAERI—M 84— 131
LL SCALE REFLOOD TEST
8007

SMA
RUN

T T T T T T 1 1 T T + T T Ll T T

bon

400

)

4 HTCAU

+-~~ HTRS

SEC

400

SEC )

(

M_NM
(
DT

300

200
TIME AFTER FLOOD

a
a
i 3 17 o ’
-T o 1 4]
m - 4 4 O — - mw
2.4 luN.V — [12] [ &)
L - 4 W = -
o — T 3
- | | = -3
! g IT: (] | A
— [}
4 i 1w o 4 S —
[em | X
R ] e q
[N] Lid
i 7 p 28 [4 -
—
| < . — Ll X M
o 1 r
[aV] o e =t (£
= - O~ 2
= 0O |W
I - Q I A ——
1 100 P
5] ] T= % |
— Ir.WArJl||.|
] =D

100

=]
Q
mn

[ MZ**l/M] ~d44300 ¥34SNBYL LU3H

[=}
=) [=3
o

(



(KPA)

DIFFERNTIAL PRESS.

(KPA)

DIFFERNTIRL PRESS.

JAERI—M 84 —131

8]
®--DPT2 = A——DPT4 4--- DPTS
X---[DPTEB
u'ulzu 1 ) T T 1 1 1{ T 1 T i T T ) T T T [ 1
i MWWMWMWW ]
0.0090 _
0.0060
0-0030
a-000p 100 200 300 0 o
TIME HFTER FLOOGD ( SEC )
SMALL SCALE REFLODD TEST
RUN 8007
O-——0PT7 A - [OPTBB +~--0P10
X--—-DP12
.0040 T T"T T T T T 1 T
0.0030
0.0020
0.0010
0-000g a5 100 200 300 o0 sao

TIME AFTER FLOOGD ( SEC )



VOID FRACTION (-)

VOID FRACTIGN (-)

JAERI—M 84—131

SMALL SCRLE REFLQOOD TEST
RUN 8007
O-~~ VYDPT2 A —— VOPTA +--- ¥VOPTGS
X--- VOPTEB
1"50 T I 1 1 1 T 1 1 1 1 1 1 T T T 1 i 1 1 1
1.00 | M\
ﬁWAg %ﬁf i
0.50 %
0-00 1 e %MWWWW |
-0. L MWW\MAMUM| | A S S ]
5 100 200 00 400 500
TIME AFTER FLOGGD ( SEC )
SMALL SCALE REFLOOGD TEST
RUN 8007
O--- VOPT? A —— VOPTEB -~ VOP10
X--—VYOF12
1.50 T R ot it
1.00 L
§-50
0.00
—GIEG J L J L 100 L H 1 L 200 ] i i3 ) 300 1 1 ! 1 ‘un 1 L L L Euu

TIME AFTER FLOOD | SEC )
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0300 000 00N IO 00T

* *
* RUN NO. 8008 *
* ®

(3 3 F 3 EERS TSRS RS S

LINERR PERK POWER 1.6 KH/M
SYSTEM PRESSURE 0.2 MPA
INLET WATER TEMPERARTURE 100 .C

INJECTED WATER VELOCITY 3.8 CH/S

{

ELEVATION

TEMPERATURE PROFILE
INITIAL TURNARCUND TURNARCUND QUENCH QUENCH
CH.NCO. SYMBOL TEHMP. TIME TEMP . TIME TEMP.
[ -C 1 {8 .G ) {5 t .£)
66 TCIL 238 81.0 310 166-.0 283
51 TR2 532 34.0 o88 348.0 301
52 TR3 550 46.0 633 291.0 371
g7 TC4U 513 48.0 621 221.0 440
7 TS54U 544 48.5 BES 223.5 458
&3 TR4M 505 47.0 624 171.0 457
68 TC4M 492 45.0 582 165.0 441
G TS4M 200 47.0 612 169.5 440
44 TB4M 514 41.0 627 163.0 465
69 TC4L 489 Z24.0 559 115.0 387
3 T54L 507 25-59 583 112.5 420
54 TRS 433 z20.0 483 56.0 388
55 TRE 3168 11.0 338 Z9.0 303
70 TC7 217 3.0 220 4.0 219
RUN NO. 8008
80 160 240 320 400
T T T T T T T T T T T T T 4
pt
s
X
_— |
-
X
11
i i 1 : 1 1 ! ] i ] ! 1 0
80 160 240 320 400
QUENCH TIME (85

_.64 -
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oMALL SCALE REFLOOBD TEST
RUN 8008

+-—- TR3

A TR?

500

400

SEC )

300

200

T

| ! ] 1

L. L A |

100

1100

(o= ]
(=]

= a
=)

(M) 3YNLYYIdHIL 08713

(

TIME AFTER FLOGD

S
g

SMALL SCRLE REFLOOD TEST
RUN 8008

+~— TR5

A —— TCAL
- TC7

&0

400
)

300

/,

200

T

L

e

.

100

1100

(

=]
[ =]
L]
M

=
=)

a
a

) JUNIBY34H3L OUT13

SEC

(

TIME RFTER FLOOD

_65 —
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SMALL SCALE REFLOOD TEST
RUN 8008

_ i
-t L .
4 ]
= g
I -+
“ i ]
LR S |
i ﬂ 1
._H ; MM | m
o L i
= 1 |
= L R -
I T~ [ Q
4 | , W IS
H B |
e i
o~ = a
R -y
= | |
X
“ i |
& | |
[} (=] [=] %
= 8 =1 2 T
( Mex®|/M) 44300 YIJSNUYL LHIH

SEC )

(

TIME AFTER FLOOD

CALE REFLOOD TEST

(

A —— HTC4L +--— HTRG

O-—— HTC4M

T i T 1 + 1 i3 T T 1 + M
I ] [= ]
g
p: 4 k
B :
i | Q
4 -m
X |
) ]
7 8
P Y i N
)
= = i
1 J/JM E
o 5
m % WJ -
: | i
] | ]
_ P
X X E |
] 1 1 | L i i 1 1 ] nn
8 a8 8 =
m ol — a L]
MZ*xp /M) 44300 ¥Y34SNU¥L 1YEH

SEC )

(

TIME AFTER FLOOD



(KPA)

DIFFERNTIAL PRESS.

(KPR)

DIFFERNTIAL PRESS.

-0120
-0080
-00sn
-0030

.0038

-0040
-0030
-0020
-0010

.UUUE .

JAERI—M B84 —131

SMALL SCALE REFLEOGD TEST

RUN 8008
O--- DPT2 A---DPT4 +---DPTS
X--- DPTER

1

]

WNWMMWM%W

b P At s M R A

WWWWWWW

100 200 300
TIME AFTER FLOOD ( SEC

EERLE REFLOOD TEST

A&——— DPTEB

+~--DP10

F A I S

L 1 L L

TIME AFTER FLOOD ( SEC



VOID FRACTICGN (-)

(-)

vOID FRACTION

1-50

1.00

JAERI—M 84 —131

gMALL SCRLE REFLOOD TEST

RUN 8008
O--- VDPT2 A& —— VDPT4 +-- VDPTS
X~~~ VDPTGH

1 1 1 5

0.50

LI
WMAI‘N‘M f A b \Aﬁv\
AR RS SR A AR A x

F—.Y J L

0-00
T Tk T R T R S T 500
TIME AFTER FLOOD ( SEC )
SMALL SCALE REFLOOD TEST
RUN 8008 .
O--~ VDPT7 A——— YOPTEB +--- VOP10
X---¥OP12
1-50 T B LI m— T T (a S LI — T
! ]
7 .
1.00
0-50 g;];>ﬁg%§£5
0.00 |
e T I Zo0 T aoe 400 500
TIME AFTER FLGOD ( SEC }
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ELEVATIL AN
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N I0E IO SN N BN BN

»* *
* RUN NO. 8009 *
» x

EEEEEMKERERE X EE TN RKE

LINEAR PEAK POWER 2.4 KW /M
SYSTEH FRESSURE .z HFA
INLET WRTER TEMPERATURE 100 -C

INJECTED WATER VELOCITY 3.9 CH/S

INITIAL TURNARROUND TURNARCUND FUENCH QUENCH

CH.NO. SYMBOL TEMP. TIME TEHWP . TIME TEMP .
( .C 1} (5] { .C (5§ C -Cl

66 TC1L 222 30.0 270 31.0 2868
51 TRZ2 352 43.0 465 471.0 317
52 TR3 461 44 .0 500 397.0 420
67 TC4U 538 40.0 65656 294.0 492
7 7544 oBZ 39.5 713 301.5 486
53 TR4M 547 58.0 690 2283.0 486
68 TC4H 941 45.0 650 217.0 489
8 T54M 038 50.0 685 223.0 481
48 TB4M 557 51.0 893 214.0 508
58 TC4L 539 23.0 622 147.0 468
g TS4L 951 254 641 144.0 462
54 TRS 460 19.9 524 B82.0 421
35 TRB 329 12.0 354 31.0 2838
70 TC7 223 4.0 227 4.0 227

RUN NG. 8008

#] 1280 240 360 480 600
T T I T T T T T T T T T T T 4
43
-4
X
poi-4
- 2
P:-c i
-4
X
=1
1 ! 1 ! ] ] ; 1 ! ! ] 1 1 0
120 240 360 430 600

GUENCH TIME (58!

_ 69._
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SEC )

{
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A-—— TR2

ALE REFLOOD TEST

450

300

C
9

TIME AFTER FLOOD

150

1100

T LR L | I I R m | L T T 1 T T 1 LI I
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_‘/_/__ .&7. [ b I | %m I R S| I 1 1 I
a [=]
= = B 8 = 5 2 2
(¥) JHNLBY3dWIL (O"13 (¥) 3dnildd3adW3Il aB1d
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SMALL SCALE REFLOGD TEST
RUN 8009

5 i N
purs | A
= o
x 2
_ - )

i

+ | ]

% = ] =

m ¥ i
o

- 5 2 i
H - —

" 1T M o
4 i = ,m
o &
& 1n
— - ]
-

, i i

i i 3
o | ]

L L L L L 1 1 ] 1 i fl m

( MZ*%[/M) "44300 MIJSNHYL 1Y3H

SEC 1

(

TIME AFTER FLOOGD

CALE REFLOGD TEST

eplim )

[

A __ HTCAL +-— HTIRS

(D--- HTC4M

i ] ©
B
3 ] o
a7 2
p i
| o
a
© = i
=L A
x X ]
N I ]
I =
X g e
n L ul N L] i i | 13 4 i L L L L E
B a 8 2
® & - o !
HEoxRRWN/M]) * 44303 H34SNHYL LU3IH

SEC )

(

TIME AFTER FLQQD



{KPR)

DIFFERNTIRL PRESS.

(KPR}

DIFFERNTIAL PRESS.

00860 {

-0030

-0030
-0020

-0010

JAERI—M 84 — 131

SMALL SCALE REFLOOD TEST

RUN 8008
O---0OPT2 A —-TIPT4 +---DPTS
X-~-- DPTEB

-oaog 150 300 450 800 750
TIME AFTER FLODOD ( SEC )
SMALL SCALE REFLOOD TEST
RUN 8009
O---DPT7 A ——[IPTBEB +---0P10
X--~-PpP12
0040 =TT T T =TT T T

| i 1 1

800 750
TIME RFTER FLODD ( SEC )



VGID FRACTIOGN (-)

VOID FRACTION (-}

JAERI—M 84 —131

SMALL SCARLE REFLOOD TEST
RUN 8009
O--- VDPT2 A-—- YOPT4 +-- VOPIH
X-~-~ ¥YDPTEB
llsu T 1 I T T 1 1 ] 1 T 1 ] 1 1 1 T 1 1 1
1.00 ]
I y 7
I ﬁyﬁ i mﬁ% :
6.50 f )
p-00 I %LJA . AE‘M“M |
:\Jmﬂmwu%ymﬂ%viwwmawmeNWQMwﬁ ]
_U-Ec 1 ] Il 1 150 I 1 | ] 300 I 1 1 | ‘ED i i 1 1 Buo 1 1 i 175G
TIME AFTER FLODBOD ( SEC )
SMALL SCALE REFLOOD TESTY
RUN 8009
O--- YDPT7? A-—- VDPT8B +-~= VDP10
X---VDOP12 ‘
1'50 L] ¥ T T i T T 1 T T ] T 1 I T 3 | T 1
1.00 -
T ]
LA g i
0-50 Mm&ﬁ%&_&vhu II'H"‘YA\JJ
0.00
_O-EU i [ i L 158 L 1 ] 1 300 L )] 1 i ‘50 L ! 1 |EBD 1 i L 1750

TIME AFTER FLOGBD ¢ SEC )
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LELEVATION

JAERI—M 84 —131

MUE RN EENEE R EEEEE Y

* *
* RUN NO-. 8011 x
* x

FEMEMMMMER KX EXK I

LINEAR PERK POMWER 1.8 KW/M
SYSTEM PRESSURE 0-1 MPA
INLET WATER TEMPERRTURE g0 -C
INJECTED WATER YELGCITY 4.0 CH/5

INITIAL TURNAROQUND TURNRROUND QUENCH QUENCH
CH.NO. SYMBOL TEMP . TIME TEMP - TIME TEMP .
t .C1 (953 t .C (51 t .C 1
66 TCLL LB5 38.9 218 46.5 189
36 TR2 290 2805 385
37 TA3 415 9.5 528 458.5 384
87 TC4U 485 71.5 618 380.5 433
7 TS4U 548 85-0 588 383-0 433
53 TR4M 528 66.5 669 314.5 422
638 TC4N 494 66.5 523 299.5 435
8 T54M 522 56.0 G586 305.5 427
48 TB4M 533 56.5 668 298.5 4865
69 TC4L 505 39.5 985 209.5 390
g TS4L 541 33.9 637 205-5 412
54 TRS 458 29.6 522 118.5 361
55 TRE 325 1§.5 350 48.5 298
70 TC7 Z00 7.5 207 8.3 207

RUN NG. 8011

1] 120 240 360 480 6500
T T T T T T T T T T T J T T T 4
-3
X
p:.4
42
0
-4

) ¢
-1
L ] I 1 1 1 1 1 i H I L 1 i o
129 240 360 480 &00

QUENCH TIME (8]
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ALE REFLOOD TEST

+--- TA3

&—-- TRZ
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) JUNLYY3dW3IL 0Y72a

SEC
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TIME RFTER FLOOD

CRLE REFLOBD TEST

A TCAL +--TRS

&--- TC7

O--- TC4AM
X---TRE
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200
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]

{K/ Mux2K

HEAT TRANSFER COEFF.

)

(W/Mew2K

HERT TRANSFER COEFF.

300

200

100

-IDB

300

200

i00

-IGB

JAERI—M 84 —131

SMALL SCALE REFLOGD TEST
RUN 8011
®--- HTA2 &--- HTA3 +--- HTC4U

Y

1 L 1 i

1 i i ! 1 1 L 1 L L L 1 ! L J S [ 1 ] !

100 200 oo 400 500
TIME ARFTER FLOOD <« SEC )

SMALL SCARLE REFLOOD TEST
RUN B80O!1
O--- HTC4M A HTCAL +-~~ HTRS
X-~- HTRE
T — TP TR T

i i 1 L 1 L] | 1 ] 1 L A | 1 ] 1 1 1 1 L

100 200 T 400 500
TIME AFTER FLOOD ( SEC )




(KPR)

DIFFERNTIAL PRESS.

(KPR)

DIFFERNTIAL PRESS.

-0120

-0090

-00EQ

-0030

.DODE

-0040

-0030

0020

0010

.0008

JAERI—-M 84 —131

SMALL SCALE REFLOOD TEST

RUN 8011
O---DPT2 A---DPT4 +---DPT5
X--- DPTEB

1 1 T i

100 200 300 400 500
TIME AFTER FLOOD ( SEC )

SMALL SCALE REFLOOD TEST

RUN 8011
O---DPT7 A-——DPTEB +---0P10
X---DP1i2

TIME AFTER FLOOD ( SEC )



VOID FRACTION (=)

vOID FRACTION (-]

JAERI—M 84 —13]

N 801
@--- VDPT2 A —— YDPT4 4+ -~ YOPTH
X--~- YDPTEB
1'50 i 13 [ 1 i 3 1 T 12 | T T 1 H ) 1 I 1] 1
1.00 A
) WMMMW%\} @WW
L \A %\AM _
0.00 I 'A\ WM“-&““wv’aw WWWM
-0-§0 100 200 300 400 500
TIME AFTER FLOOD ( SEC 1}
SMALL SCALE REFLOOD TEST
RUN 8011
O--- VOPT? A-—— VDPTEB +--- VOP10
X---YDP12
1.50 T T T T | — T 11
1.00
0-50 | X‘M_
0.00 I V i
-OIEG L 1 1 1 lun 1 1 1 J 200 1 L 1 i 300 I L 1 i ‘nn 1 1 L ) sga

TIME AFTER FLOOD ( SEC )



ELEVATION

JAERI—M 84 —131

MENE M 0 O 00E 0 30 36 36 3¢ 36 B0 e 0 0 K K W

* *
* RUN NO. 8012 x
» *

HMEXEBENKEXXEEXXEREKK X KX

LINEAR PEAK POWER 1.8 KW/M
SYSTEM PRESSURE 0.1 NP AR
INLET WATER TEMPERATURE 80 .C
INJECTED WRTER VELOCITY 4.1 CH/S

[NITIAL TURNAROUND TURNAROUND QUENCH QUENCH
CH.NO. SYMBOL TEMFP . TIME TEMP . TIME TEMP.
t .C ] 9 1 {.C i [ 3 ( .Cc 1
68 TCiL 206 53.0 255
35 A2 323 108-0 403
37 TA3 463 54.0 571
87 TCA4U 545 45.0 B57 282.0 471
7 754U 574 44.5 708 285.5 444
53 TR4M 552 6§7.0 691 232.0 455
68 TC4M 539 56.0 654 225.0 452
B T54H 247 52.40 581 229.5 449
48 TB4M 561 69.0 6891 224.0 4654
59 TC4L 562 27.0 630 170.0 427
9 TS4L 568 28.0 654 167.0 424
54 TRS 468 22.0 530 110.0 387
55 TRE 329 12.0 3449 44.0 304
70 TC7 215 3.0 218 4.0 218

RUN NQ. BO1Z

0 ga 3:11] 240 320 400

] I | ! 1 1 1 1 L 1 ] 1 1 Q
j:11) 160 240 320 400

QUENCH TIME (85




CLRD TEMPERATURE (K)

CLAD TEMPERATURE (K)

1100

00

700

500

300

1100

800

700

500

300

JAERI—M 84 —131

SMALL SCALE REFLOQOD TEST
RUN 8012
O--- TCIL A TA? +--TR3
X--— TCAU
i LY /ﬂ_—%‘\‘-‘ Y |

—
v

] N

] &~45— PP S G = |
1 1 i ] luu 1 1 L | znn | [ | 1 Snu 1 ] 1 1 4nn snn

TIME AFTER FLOGD ( SEC )

SMALL SCALE REFLOOD TEST

RUN 8012
O~ TCAM A TCAL 4——— TRS
X-—- TR6 &—-TC7

]
e

N

?fwwk*\RY
?§§W
A

i L 1 L 1 1 i L | 1 il

igo 200

300

TIME AFTER FLOOD ( SEC



)

(W/Mxx2K

HEAT TRANSFER COEFF.

)

{W/ Maen2 K

HERT TRANSFER COEFF.

TAERI—M 84 —13]

ALE REFLOOD TEST

SMRLL S8C
RUN 8012
O--- HTA2 A - HTA3 +-—-HTC4U
200 T T T T T T T T T T T ot T I T T T T T

200

B

oo [ ST

R At R

0
"108 1 L 1 1 lnu L | L 200 | | ! i 300 1 1 ] 1 4nu ! L L 1 sun
TIME AFTER FLOBD ( SEC )
SMBLL SCALE REFLOOD TEST
RUN 8012
O--—- HTC4M &A-—— HTC4L +---HTRS
X--- HTRB
300 ¥ 1 TANT 1[>/h T I’\ LI = |% 1 C"’(‘)\/T I j 1 I T T
200 W !
100
0
_IUB ] | 1 | qu 1 i L] | 200 | 1 1 L300 L L 1 L ‘UD 1 1 1 1 suu

TIME AFTER FLOOD ( SEC )



(KPR

DIFFERNTIAL PRESS.

(KPR)

DIFFERNTIAL PRESS.

-0120

-0080

-0060

-0030

.UUOE

<0040

.0030

-0020

0010

.UUUH

JAERI—-M 84 —131

SMALL SCALE REFLOOD TEST

RUN 8012
O--- DPT2 A-—-DPT4 +--DPTS
X---DPTEB

N T RO N I

H.Ar

L 13 L It

200 Jno 400 500
TIME AFTER FLOOD [ SEC )
SMALL SCALE REFLOOD TEST
RUN 8012
O-~--DPT7 A-——DOPTEBB +---0P1{Q
X--0P12
| M“‘W _
L ok Wr'zum '- ",JIH lﬂ' LA fh‘M |
T Mﬁw :
v ik -
;__“".’ |%Ah\ Al L b N I N WP | L, L
‘ 100 200 300 400 500
{ SEC )

TIME AFTER FLOOD



VOID FRARCTION (-]

VBID FRACTIGN (-]

1.00

0-50

¢.00

1.00

0-50

o.00

_D_E

JAERI—M 84—131

9MALL SCRLE REFLOOD TEST

RUN 8012
O--- VDPT2 A-—— YDPT4 +-~~ VOPTS
X--- VOPTEB

T

by
SAVRSSRINIRY Sposv ittt ety A

A 1 | )

1 | I L 5 1 1 1 1 1 1 I 1 ] ! 1 1 | J

100 200 300 400 500
TIME AFTER FLOOD ( SEC )

SMALLL SCALE REFLOGO TEST
RUN 8

giz
O---VaPT7 A —— YOPTHB +---¥GP10
X-—-VDOP12
H@A o ]

el 1 i

1 L I\ 1 4 L L ] | I ] J, ] | 1 1 1 1

100 200 300 400 500
TIME AFTER FLOOD ( SEC )



JAERI—M 84-—131

O 300 0 T M MR X K M NN

* *
* RUN NO. B107 *
» *

WEMERMEEXKXEE X XXX XK X KK

(

ELEVATTIOGN

LINEARR PEAK POWER 1.6 KH/M
SYSTEM PRESSURE 0.1 PR
INLET HATER TEMPERATURE g0 -C

INJECTED WRTER VELGCITY 3.8 CHM/8

TEMPERATURE PROFILE
INITIAL TURNAROUND TURNARCUND QUENCH FUENCH
CH.NO. SYMBOL TEMP. TIME TEMP . TIME TEMP .
( -.C ) { 8§ C .C ) {51 { .C 1}
[S15] TC1L 176 35.0 208 41.0 168
38 TRZ2 281 125-0 365
37 TR3 414 79.0 528
&7 TC4U 494 87.0 834 381.0 417
7 T34U 548 74.5 684 3s0.0 426
53 TR4M 518 33.0 620 284 .0 354
58 TC4M 489 34.0 582 273.0 364
8 T54M 521 34.5 620 275.5 360
4B TB4M 524 34.0 B30 273.0 372
59 TC4L 09 33.0 595 202.0 392
9 T34L 535 30.0 627 185.0 397
54 TRS 444 23.0 511 118.0 361
85 TRB 309 17.0 341 49.0 287
70 TC7 172 9.0 181 10.0 181
RUN NO. 8107
120 240 360 480 B0
T T T T T T T T T T T T T T 4
-3
=94
-2
h: -cd
9= ¢
A
—1
1 i L ! I i ! | L 1 1 0
120 240 360 480 500
q UENTH TI1IME (8]

4,84._



JAERI—M 84 —13!

LL SCALE REFLOOD TEST
8107

+-- TR3

& -- TR2

T 1 T T

b 1 1 T

sS00

400
)

oo

200
TIME AFTER FLOOD

T

100

1100

(

[ ]
[=]
[ 1]
)

J J¥NLHY3dWIL 0"TD

SEC

{

SMALL SCALE REFLOODO TEST
RUN 8107

+--- TRS

—- TCAL
-~ TE7

44

=
T | L o F 1T oo m
( L
8 =]
[ I F
5 Mw .
[ ]
(=]
i illl\Am i
B { > -
A l\Mf (@]
& -m
i i
yd e
7 2
R I\L@ A
1 - N, _m_l\ _ﬂlﬁu
fom | o
o [} [ ] = o
- [+ ] (=] [ ] [ =]
-t o ~ [F=] m

(3] 3dNLHY3dWIL 0B13

SEC )

(

TIME AFTER FLOOD



)

(W/Mux2K

HERT TRANSFER COQOEFF.

)

(H/Mxx2K

HERT TRANSFER COEFF .

300

200

100

-108

300

200

100

—IUB

JAERI—M 84 —131

ggHLE REFLOBB TEST

A~ HTA3

+—~- HTCAU

Awk™
" A.l'.b‘N\M

1 1 L J L 1 1 1 [ j b

1 L 1.

100 200 300 400 500
TIME AFTER FLCGOD [ SEC )
SMALL SCALE REFLOGD TEST
RUN 8107
O--- HTC4M A - HTC4L +--- HTRD
X--—-HTRE
T T Il T b T{ 1 ¥ {}{I U ‘1‘:‘: @; LN 1 @1‘} I I
L il 1 i 100 L 1 L 1 znn i | 1 L ann 1 i 1 1 409 1 Eun
TIME AFTER FLOGBD ( SEC )



JAERI—M 84 —131

ALE REFLOOD TEST

or-

+--DPT5

A __DPT4

500

R

T T e

it B b

e i

¥
Ry

LY., gy

W%W
J, H 1 A i ! ] 1 Ll
300 400

bk e et

TR R '
200

/W*’ AT

100

—_— !
|- lvl,.filr’l!. 3
[ —
L 1 1 L L L H L H h%frg

=] =) [ ]
] o o %
) [=] [=] [ ]
u- [ ] o [ =]

- "
(=2 (=]

(BdX)

U.GDGH

*S834d THILNY¥d44I0

SEC )

(

TIME RFTER FLOOD

CALE REFLOOD TEST

S
0

SMALL
RUN B107

4—--DP10

A - DPTBB

o~
=

o
[

-

500

300 400
SEC )

200
TIME AFTER FLOOD

0.0040

(ddX)

0.0039

*S§834d

-l §.0020

HILNY34410

{



VOID FRACTION (-)

VOID FRACTION (-)

i-50

1.00

JAERI—M 84131

SMALL SCALE REFLOOD TEST

RUN 8107
O---YOPT2 A-—— YDPT4 +--- VDPTS
X--- VOPTGEB

N A .

[\
M’% XV\W’\WMW
0.00 v\'\f‘\u& b o)
b u
B e T R T 50
TIME AFTER FLOOD ( SEC )
SMALL SCALE REFLOOD TEST
RUN 8107
-~ VOPT? A - YOPTBH +--VDOP10
X---VDP12
1.50 T T T T S— T | E— T T 1 T
1.
D.50
0.00
’U'EG 1 1 I | o5 I ! I .zon 1 i L L 300 i L J4un 1 i xsnu
TIME AFTER FLOOD ( SEC )



{

ELEVATION

JAERI—M 84 —131

002000200 NG NN I KW

* RUN NG -

o

8108

AN EE KRR E AR KRR

LINERAR PERK POWER

SYSTEH PRESSURE
INLET WATER TEMPERATURE
INJECTED WATER VELOCITY

1.8
0-1

80
3.8

KW /M
HPA
-C

CM/S

_.89._

TEMFERATURE PROFILE
INITIAL TURNARCUND TURNRROUND QUENCH BUENCH
CH.NG. SYMBOL TEMP. TIME TEMP . TIME TEMP .
{ .C ) [ 5§} t .Cc 1 {81 t .C
BB TCiL 198 44.0 243
36 TR2 2498 144.0 416
37 TA3 430 1Z28.0 585 548.0 430
87 TC4U 508 134.0 597 447.0 464
7 T54U 540 119-5 741 441.0 455
53 TR4M 518 42.0 653 342.0 397
658 TC4M 4492 41.0 518 335.0 407
8 TS4M 828 42 .5 660 336.5 395
48 TB4M 524 43.0 664 328.0 407
59 TC4L oll 35.0 619 233.90 408
g TS4L 527 31.9 637 218.5 432
54 TRS 435 26.0 510 125.0 401
55 TRE 309 17.0 337 47.0 304
70 TC7 202 7.0 211 8.0 167
RUN NO. 810¢%
120 240 380 480 680
T T T T T T T T T T T T T T 4
- -3
X
=<4
L =12
i
R
124
L 41
p- ¢
L I ] I 1 1 1 ) 1 ! ] 1 ] o
120 240 380 480 630
G UENCH TIME (5]



JAERI—M 84—131

LL SCALE REFLOGD TEST
8108

A---TA3

A-—- TA2

T

(

1100

(

)

| - 1 @ i I I i

re

) J4Nlbd3dW3al O0B713

450 800 750
TIME RFTER FLOOD )

0o

150

SEC

(

ALE REFLOOD TEST

SC

109
O--— TC4M
X--- TR6

ALL
N 8

+--TR5

A.—— TCAL
U

0)]

1100

o
=]
m

-

(M) F¥NLBY3dWAL GUT1D

450 600 750
TIME ARFTER FLOGD SEC )

300

150

(



)

[ W/ Mu%2K

HERT TRANSFER COEFF.

)

(H/Mex2K

HERT TRANSFER COEFF .

300

200

100

—188

300

200

100

—IDB

JAERI—M 84—131

SMALL SCALE REFLOGD TEST
RUN 8109
O--- HTR2 A---HTAR3 +--~ HTCAU

1 ! 1 1 i 1 I L ) 1 1 L L 1 | ! b 1 L

!
300

150 450 Bs00 780
TIME RFTER FLOOD ( SEC )
SMALL SCALE REFLOOD TEST
RUN 8108
O-~— HTC4M A-—- HTC4AL +—-- HTRG
X-~-— HTRE
b T 1 I % i ‘éi’;'\ m 1 @‘%\J f@T‘i‘ 1 ¥ T T T i
W |
T mﬂw .
] 1] isn L L 1 I 300 k| 1 1 ] ‘50 I3 1 1 1 GDB L 1 | ] 750
TIME RFTER FLOOGD ( SEC )



{KPA)

DIFFERNTIAL PRESS-

(KPR}

DIFFERNTIAL PRESS.

0.0120

0.00s80

0-0080

G-0030

0-000g :

0-0040

.0030

0.0020

0.0010

0.go0g il

SMBLL 3§
RUN 810
O---D
X---0

JAERI—M 84 —131

gHLE REFLOOD TEST

A __DPT4

L | L |

150 300 450 600 730
TIME AFTER FLOBD ( SEC )
SMALL SCALE REFLOOD TEST
RUN 8108
O-~-DPT7 A-—- DPT8B +--DP10
X-~-DP12
| |

TIME AFTER FLOQGD

{

SEC )



VOID FRRCTION (-]

VOID FRACTION (-]

1.50

1.00

JAERI—M 84 — 131

i{T

Vit

b
Wy

W

i}

A,

WWWM

n.,MM@v"\-‘W

Pl :

F o T N 111

{

rant} !

-U.BG

IFd
e

r

300

TIME AFTER FLOOD

ALE REFLOOD TEST

A - YOPTEB

450

(

A

800

SEC

+-- VOP10

1.80

0.50

p.o0o

! Jovund J

w%%%%%%%ﬁ?

L

L 1 1 L

1

1 1

1

—G-EG

igo0

TIME

300

AFTER FLOGD

450

{

SEC

}



JAERI—M 84 —131

LM A NN K X N B 3 M3

* *
* RUN NO. 8113 %
» x

MEMEMEEKKEEEE LR ERRREE

)

M

(

ELEVATION

LINEAR PERK FORER

SYSTEH PRESSURE

INLET WRTER TEMPERATURE
INJECTEC WATER VELOCITY

1.8

80
3.8

K/ M
iy
.C

CH/35

TEMPERATURE PROFILE
INITIRL TURNARODUND TURNAROUND QUENCH QUENCH
CH.NQ. SYMBOL TEMP. TINE TEMP . TIME TEMP .
{ -C) [ 35} { -C 1 {1 5) T .C
g6 TCIL Lg¢g 38.0 238 48.0 218
51 TR2 361 340 -0 448
52 TR3 459 166 .0 530 500.0 408
67 TC4U 4498 273.0 689 465.0 452
7 T54U 547 1CO0.5 714 457.0 437
53 TR4M 516 35.0 826 334.0 405
68 TC4M 488 33.0 094 332.0 383
a T54M 521 35.0 636 335.5 400
48 TB4M 521 38.0 B38 318.0 385
B9 TC4L 508 35.0 595 220.0 460
g TS4L 532 28.0 625 207.5 438
o4 TRE 442 25.0 5G4 111.0 403
a5 TRB 313 16.0 330 39.0 292
70 TC7 203 2.0 206
RUN NO. 8113
160 320 480 640 gaa
T T T T T T T T T T T T T 4
13
=
). -4
=42
H¥
RO
=t
11
1 ) 1 ] 1 1 1 1 ] ) i o
180 320 480 640 gaa
GUENCH TIME (85



JAERI—M 84—131

SMRLL SCRLE REFLOOD TEST
RUN 8113

4—-- TR3

A-—— TR2

i fow |

O-—- TC1
X--- TC4

T i T T

-

750

800

)

450

300

T

T

wr L A N L

150

1100

[=]
[ =]

(M) J¥NLE

700

=]
=

d4dW3Ll 08713

SEC

(

TIME AFTER FLOOD

SMALL SCALE REFLGOD TEST
RUN 8113

A - TCAL +~-- TRS

-~ TC7

M-~ TC4AM
X---TRE

750

600

SEC 1

Pan WA
L olte e

Lol

450

300
TIME AFTER FLOOD

T

A
L

Wannl

150

1100

(=)
[

L)
[}

(¥) JANiHYIdHIL O

=]
=]
Lz

"1

(



JAERI—M 84 — 131

ALE REFLOOD TEST

C
3
M--- HTR2

4--- HTC4U

750

6500

)

450

A-—- HTR3

300

150

il

L

m

( MEx%U/M)

=]
o [=]
o

"44d03 ¥I4ENHYL 1

=]

H3H

—ID%

SEC

(

TIME RFTER FLOOD

gHLE REFLOGD TEST

)

1
- HTC4M

(

+--- HTRS

A -- HTC4L

X H

3 a

g

X ]

8 ]

| 10

; 2

[l ffﬂw 1,0

2

ﬂw g

© X 5

m 8 4

= §

a ]

G S— |

1 ] i 1 %

g 5 g

m o™ — o I
MZ**W/M) " 44303 ¥IASNHML LY3H

)

( SEC

TIME AFTER FLOQD



{KPR)

DIFFERNTIAL PRESS.

(KPA)

DIFFERNTIAL PRESS.

JAERI—M 84 —131

SMALL SCALE REFLOOD TEST
RUN 8113
O-~-0PT2 &--DPT4 +~--0OPTH
X---DPTEB
-0120 1 ¥ T T T L | T T T T T L { T T T T

-0080

I 1 i L

-008&0

1 1 L L

-0030

-000g L.

150 oo 450 80D 750
TIME AFTER FLOOO [ SEEC )
SMALL SCALE REFLOGD TEST
RUN 8113
-—- DPT7 A __DPT8B +--DP10
X---DP12
'0040 ¥ 1 1 1 1 1 1 1 1 T 1 T 1 i 1 ] 3 [ 1

L H [ )

-0030

i | 1 L

-Qoze

-0010

——a—#‘
|

,_..

TN ‘l\%ﬂ‘%ﬂ’"ﬂ?ﬁ

!1.»"' ! 1 ! 1 L ! 1 i !
'0008 150 b 1H H 480 o] 750

TIME RFTER FLOBGBD ( SEC )



vOID FRACTION (=)

VvOID FRACTION (-]

1.50

1.00

0.50

0.-00

1.560

0.50

0.00

JAERI—M 84 — 131

SMALL SCALE REFLOOD TEST

RUN 8113
@--- VOPT2 A~-- YDPT4 +-- VDPFTS
X--- VOPTEB

s Aﬂﬂ'M! A.‘\\I\J{A&Mﬂ 4

Meare™ e viborsns A

\\—ﬁ'\/ ¥
A A e o W NPy 00

T

WYy

A 1 Eral I | L

150

. Pa| LY W Y
pw

aco

TIME RAFTER FLOOD

ALL
81

(O-—- VDPT7
X--- VDP12

?gHLE REFLOOD TEST

A-——- YOPTEB

(

A
=]

wt’
SEC )

+~--VvDOP10

il

IS | 1 L

L L. i 1 I L

150

300

450

TIME AFTER FLOOD

(

600
SEC



(

ELEVYATION

00300 J0E DO NI I K K X

*
*
»

RUN NO

x
a11g *
™

HEEEEEE KKK EREEEEEN

JAERI—-M 84 —131

440

ILINEAR PEAK POWER 1.8 KH/M
SYSTEHM PRESSURE 0.2
INLET WRTER TEMPERATURE 100
INJECTED WRTER VELOCITY 3.8 CH/S
TEMPERATURE PROFILE
INITIAL TURNRROUND TURNARCUND QUENCH GQUENCH
CH.NC. SYMBOL TEMP . TIME TEMF . TIME TEMP.
[ .c { 8§ t .c {5 t .c
66 TCIL 198 27.0 232
51 TRZ 303 70-C 4185 300.0 302
52 TR3 436 52.0 570 252.0 386
g7 TC4U 435 54.0 524 201.0 417
7 TS4U 350 48.5 689 188.0 431
53 TR4M 505 35.0 610 156.0 378
658 TC4H 471 33.0 568 1582.0 380
8 T54M S1B 36.5 520 153.5 375
48 TB84HM 512 35.6 618 152.0 331
69 TC4L 602 26.0 282 103.0 438
9 T34L 628 26.C 611 101.5 426
54 TRS5 452 24.0 514 65.0 383
35 TREB 3724 17.0 354 29.0 323
70 TC7 214 7.0 222 g-0 218
RUN NO. B118
8a 160 240 320
T T T T T L T T T T T 1
H
X
4
h <4
P4
X
1 i | ] E 1 1 1 | i ]
ga Lgo 240 320
QUENCH TIME 5 )

_.99 —

400



CLAD TEMPERATURE (K)

CLAD TEMPERATURE (K}

1100

800

700

s00

aon

1100

400

700

500

o0

JAERI—M 84 —131

ﬁLg SCALE REFLOGD TEST

A TR2 4+---TR3

1 1 1 ] ! 1 1 1 ! 1 1 1 1 1 i i I L

100 200 I 300 400 500
TIME AFTER FLOGD ( SEC ]

ALE REFLOOD TEST

w
MmOy

1
TC4AM A —— TCAL +--- TRS
TRE &---TC7

1 I 1 I I L] I I T I 1 T I I T i 1 I T i

i Lo bl

T

I L L L L i l L

100 200 I 300 400 500
TIME AFTER FLOOD ( SEC )

— 100 —



JAERI—M 84 —131

MALL SCALE REFLBOD TEST
UN 8116

)
R

s00

4——- HTCA4U

400

)

&1
=31

300

&---HTR3

200

O--- HTR2

100

8 8
Qa
m o

( Me=*xl/M) " 44303 ¥34SNBYL L

H3H

=]
o
N

{ SEC

TIME AFTER FLOOD

SMALL SCALE REFLOOD TEST
RUN B116

(

A-—— HTC4L +--—HTRS

O--- HTC4M

i T T T T T T 1 1 h F T 1 m
I 1nu
Q
I 10
a
S |
3 ]
=]
& '
e -
e t—oid g
— B ]
H“ anT{JM] : i
X | T e :
| L | 4 13 | i 1 ] 1 1 J_
2 Q [=] mu
o & g o N
MZ*x[ /M) " 443003 YI4SNHYL 1H3IH

]

( SEC

TIME AFTER FLOGD

— 101 —



(KPR}

"DIFFERNTIAL PRESS.

(KPR)

DIFFERNTIAL PRESS-

D.OGOE f

JAERI—-M 84—131

SMALL SCALE REFLOOD TEST
RUN 8116
O---0PT2 A-—-DPT4 +--DPT5S
X---DPTEB
u'ulzu ) T T 1 1 T 1 Lkl L) T 1 1T H T T L T T T T
0.00890 |
-
g.o0s0 |
0.0030 |

L 1 1 1

100 200 300 400 500
TIME AFTER FLOOD ( SEC )

SMALL SCALE REFLOOD TEST

RUN 81186
O---DPT7 A.——DOPTBEB +--DPI0
X---D0P12
0.0040 ———— — —— ——r— P
0.0030
G.0020
0.0010
u-gung Sainr 1Ll 11 ] 1 4ﬂﬂ 1 1 1 1 Bnu

TIME AFTER FLOOD ( SEC )

— 102 —



VOID FRACTION (-)

voIlD FRACTION (-)

JAERI—M 84 —131

SMALL SCALE REFLOOD TEST
RUN 81186
O--~ ¥YOPT2 A —— YDPT4 +-- ¥DPTHE
X--- VDPTEB
1'50 T T 1 b 1 1 T T L) 1 1 I. H 4 1 1
1.00 Wﬂ
1 i
: wvf&vmn&wamﬂWM&w”P |
0.00
-0.p0—— T S soo — 0 500
TIME AFTER FLOOD ( SEC )
SMALL SCALE REFLOOD TEST
RUN 81186
0--- yoPT7? A —— YOPTEB +---VDBP10
X-——-VDP12
1'50 { 3 1 ] T 1 1 1 T 1 T T 1 1 3 T
i,
0.50
0.00
-0 fo—— oo 2 — S 00 500
TIME BFTER FLOOD ( SEC }

- 103 —



(

ELEVATIGON

JAERI—-M 84 — 131

MWW XXX EEXE N XN

RUN ND

- 8117

g
x
*

G E I N T K K KKK KX

LINEAR FEAK POKER
SYSTEM PRESSURE
INLET WATER TEMPERATURE

INJECTED WATER YELOCITY

2.0
0.2
100
3.8

K /M
MPR
.C
CH/5

400

TEMPERATURE PROFILE
INITIAL TURNARROUND TURNRROUND GUENCH BUENCH
CH.NO. SYMBOL TEMP . TIME TEMP . TIME TEMP.
L .C 1§51 { .C {51} t .C )
66 TCiL 189 33.0 240 35.0 211
ol TRZ 265 132-0 385
52 TR3 339 115.0 504 269.0 410
67 TC4U 390 78.0 580 217.0 481
7 754U 393 62.0 589 202.0 443
53 TR4M 378 33.0 524 145.0 410
68 TC4M 381 3.0 508 153.0 407
8 TS54M 373 33.5 523 146.5 402
48 TB4M 383 33.0 529 140.0 422
59 TC4L 383 59.0 503 94.0 452
9 TS§4L 376 30.0 504 83.0 458
&4 TRS 323 27.0 405 43.0 381
St TRE 241 13.0 272 17.0 262
70 TC? 181 4.0 185 4.0 185
RUN NO. 8117
80 LE0 Z40 320
T T T T T T T T T { T H T
X
X X
pirL 8-
24D
1 i L i L 1 L 1 I i 1 1
a0 150 240 320
QUENCH TIME (8]

— 104 —

400



CLAD TEMPERATURE (K]

CLRD TEMPERRTURE (K)

1100

800

700

500

oo

1100

a0a

700

500

300

SMALL

‘RUN 8117
O-—-TCIL
X--~ TC4U

JAERI—M 84131

SCALE REFLOOD TEST

A TR2

L

an faa)
L=y oy

1 L ]

1

100

200 300

TIME AFTER FLOOD

SMALL SCALE REFLBOD TEST
RUN 8

117

O---TC4M
X--- TRB

A __ TC4L
o--- TC7

(

SEC

1

T T T

b T 1 T

J

1 1

i

100

200 300

TIME RFTER FLOOD

— 105 —

(

SEC

)



JAERI— M 84 — 131

%HLE REFLGOD TEST

[ép L

A—— HTR3 4—-- HTCAU

@~-- HTR2

(

T T i T

500

400

)

300

200
TIME AFTER FLOOGD

iog

[=)}
[ (=]
N

MEwxxl /M) " 44300 HI4SNUML L

Y3H

SEC

(

LL SCALE REFLOOD TEST
8117

w | |
o o
T =
_ |

i
+ ]
] l Q
=]
- | .n4 ]
3 @ .
e ]
LB .
A_w S
b (W]
: H
S 4 bt e
|48 14 -
== .
—I mm N
b _ |
muv_A 2 [ i
2 2 8 g
m [} L] (=] ]
( MZ%xl{/M) 44303 H¥IASGNUHL 1H3IH

( SEC

TIME AFTER FLQCD

— 106 —



(KPR)

DIFFERNTIAL PRESS.

(KPR)

DIFFERNTIAL PRESS.

JAERI—M 84 — 131

SMALL SCALE REFLOOD TEST
RUN 8117
O---0PT2 A---PT4 +--DPTS
X---DPTEB
-Olzu ] 1 T 1 1 1 T T N 7 T T T 1 T 1 T 1 T i.
.0080 I & “—,""f ]

-0080

-0030

1 i 1 1 ! 1 1 1

100 200 300 400 500
TIME RAFTER FLOOGD ( SEC

.Oﬂﬂg T

SMALL SCALE REFLOOD TEST
RUN B117
M---0OPTY —-- DPTBB +--DPI0
X---DpP12
0040 T T 7 T T 1 T T T | AN e — =TT
0030
002G

0010

100 200 300 400 500
TIME AFTER FLOOD ( SEC )

— 107 —



VBID FRACTION (-}

(-]

VOID FRACTION

JAERI—M 84— 131

SMALL SCALE REFLOOD TEST
RUN 8117
O--~ VOPT2 &—-- VOPT4 +-—- VDPTS
X--- VDPTEB
1.50 ‘r. T T T T T T T T T T T T T T T ¥ T T
1.00 /¥h |

=

0.50 Y
T g
| \%\—mﬂwwﬂ 4
o.00
-0 l L 1 b | H 1 1 1 L : i3 ! 1 ] 1 1 1 L]
0 ED 100 200 300 400 500

TIME RFTER FLOGD ( SECT )

ALE REFLOOD TEST

A
| Sump 4
D
—
or-
w
~10)

N 811
O--- VOPT? A —— VOPT8B +---VvOP10
X---VDOP12
1 sn T 1 T 1 [ i I 1 T I 1 I I I ¥ T I k
100 Py
0-.50
0.00
-G'Eu 1 1 1 | 100 L H El | zuu ] L 1 1 300 i 1 1 1 ‘ﬂn 1 1 1 L SBG

TIME AFTER FLOOD ( SEC )

—. 108 —



0N

I

ELEVAT

200 208 06 06 0 N NE N NG N MM M NE N M M K MW

RUN NO

8118

EREEEKEEREEK KR EXEEXNKKE

JAERI—M 84 —131

LINERR PERK POWER 2.0 KW /M
SYSTEM PRESSURE 0.2 MPR
INLET WATER TEMPERATURE 104 .C
INJECTED WRTER VELQCITY 3.8 CH/5
TEMPERATURE PROFILE
INITIARL TURNAROUND TURNRROUND GUENCH GUENCH
CH.NO. SYMBOL TEMP . TIME TEMP . TIME TEMP.
t -C ) [ § 1 ( .C I 51 [ .C 1
66 TCIL 218 38.0 283 46.0 238
51 TR2 480 37.0 568
52 TR3 4488 55.0 B39 323.0 432
57 TCAL 5308 76.40 Bg2 2681.0 482
7 T54U 048 59.0 737 260.0 470
53 TR4M 509 40.0 663 185.0 412
68 TC4M 483 40.0 627 198.0 404
8 TS54M 517 41.0 672 200.0 388
48 TB4M 515 40.0 673 181.0 432
B9 TC4L 510 35.0 535 137.0 488
g TS4L 528 35.5 663 132.5 483
54 TRS 448 28.0 541 79.0 437
55 TREB 327 21.0 358 34.0 338
70 TC7 ZZ3 (0.0 234 11-0 133
RUN NO. 8118
B0 160 240 320 480
T T T T T T T T T T T T T T 4
-3
iz
X
42
. ¢
=4
X
-1
L 1 ! 1 L ] 1 | 1 i ! 1 o
8a 180 240 320 400
QUENTCH TIME (8}

- 109 —
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ALL SCALE REFLOOD TEST
N 8118

gMALL
RUN 8

+---~TR3

A —— TR2

500

400

SEC ]

300

200
TIME AFTER FLOOD

L

100

1100

[ =] =] =]
o}

{

REFLBOD TEST

A - TCAL 4+~-- TR5

&-—-TC7

O--- TC4M
X-—-~ TR6

500

400

)

300

200
TIME RAFTER FLOOD

a

160

1100

=] [=] [=]
=] (=] Q

(M) F¥N1BYIdW3AL QU1

SEC

(
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ALE REFLOOD TEST

C
8
O--- HTR2Z

[fptor

500

+--- HTC4U

J

400

)

300

2

Ry

e Y

A

200
TIME AFTER FLOOD

W L L L .

] L 1

taog

([ MZH*%[/M]

200

Q
Q

-

* 44380 ¥3d

=]
SNBYL LH3H

SEC

(

CALE REFLCOD TEST

(

A-—— HTC4L +-- HTRS

O--- HTC4M

Ll 1 ] 1 1 H T 1 T m
I Lm
% ]
m. =
& ]
¥ 1
S
MW/J ]
JI;MNW H
2 i i
o A /IL/AW i
]
] - .
X | BV ]
=] [} (=] mlun_
8 b s o N
MZx%l/M) 443907 ¥34SNHYL 1B3H

)

( SEC

TIME AFTER FLOOCD
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(KPR

DIFFERNTIAL PRESS.

(KPA)

DIFFERNTIAL PRESS.

JAERI—M 84 — 131

SMALL SCALE REFLOOD TEST
RUN 8118
O---DPT2 A ——DPT4 “+—--DPTS
¥-~- DPTEB
'0120 3 H ] 1 1 1 1 T 1 T 1 1 T T T 4 T i ¥ 1
.0080 " F ‘ T |
[ G kWA

-0060

-0030

G :
100 200 300 : 400 500
TIME AFTER FLOCD ( SEC )

.CIDGE

'un40 T 1 T t 1 1 T T 1 T b T 1 T I T 1 T T T

-0030

-0020

m.ﬂw W‘JA‘F Mli..mf | :

0010 ty IRUINRN e lJ
. i ,xq! meﬁptggﬂﬂ'kwﬁw» J

N 8 A

| L i 1 1 1 L 1 |

-aoog h%‘ L " 3m 400 500
TIHE HFTER FLBQD ( SEC )
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VOID FRACTION (-]

VOID FRACTION (-]

JAERI—-M 84—131

oMALL SCALE REFLOOD TEST
RUN 8

1
O~~~ VDPT2 A-—— VOPT4 +-—- ¥OPTH
- VOPT6B

’.'su T T T t 1 3 i 13 1 1 T 1 i 1 3 1 T 1
MM _
N S AW 1

o WXXQQNJ"NHQZ;;MTVMQ%ﬁwv

: W’\WWWW :
0-00 \

- \M@MMWWM ]
_B‘En H 1 L 1100 1 1 1 I200 1 H lanu 1 | 1 ‘4‘00 ! 1 | Isﬂn

1-50

0.50

0.00

TIME AFTER FLOOD ( SEC )

SMALL SCALE REFLOGBD TEST

RUN 8118 .
O--- VOPT? A-—— YDPTEB +---VOP10
X---VDP12

il 1 I ) L 1 L 1 | L 1 | 1 |

—U-EG

100 200 300 T 500
TIME AFTER FLBOOD ([ SEC )
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{

ELEVARTION

JAERI—M 84 —131

MAEERMA AR ERERAE AL AN
* *
* RUN NO. 8120 ¥
* *
AR E AN RNMNE XK

LINEAR PEAK POWER 1.8 KH/M
" SYSTEM PRESSURE g.2  MPA

INLET WATER TEMPERATURE 100 .C

INJECTED WATER VELOCITY 5.8 CM/S

INITIAL TURNRROUND TURNARCUND QUENCH QUENCH
TEMP .

CH-NG. SYMBOL TEHP . TIME TIME TEMP.
{ .C) { 51 t .C r g5 ( .C 1}
86 TCIL 115 {0Z.0 127
Sl TR2 298 70.0 367 156.0 327
52 TR3 432 39.0 514 189.0 3398
67 TC4U 917 43.0 608 175.0 429
7 754U 941 37-5 638 135.5 468
S3 TR4M 518 z20.0 588 108.0 417
E8 TC4M 504 20.0 577 134.0 380
B TS4M 517 18.5 598 127.5 377
48 TB4AM 525 21.0 B0S 127.0 382
69 TC4aL 530 18.0 5897 g93.0 420
9 TS4AL 235 18.0 506 B85.5 425
54 IRG 448 16.0 LS00 55.0 416
55 TRB 317 13.9 343 25.0 316
70 TC7 Z13 7-0 2Z1 7.0 221
RUN NO. 8120
¥] 80 160 240 329 440
T T T T T T T T T T T T T T T 4
-3
- (
X
X - ¢ 15
-G 6
O
X
-1
1 1 ! 1 1 L ) L ] I 1 I i 1 o
80 169 240 320 400

GUENCH TIME 58S

— 114 —
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JAERI—M 84— 131
A TR2

ALE REFLOOD TEST

C
D

1100

]
T T T T T L S \a T T 1 T T T 7 T 1 7 T 1T
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wU Iu i | % |
1.4
B - = ‘
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JN o a
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=
-~ O [ 1 = .
.| W =+~ V
B T8 Ll [ 1% - .
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- n by u ]
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Ll Ll
. ™ o . |
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7 0+ L % N
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[=] R H Pk
n =+ D
i 20 See F |
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I | Tz OX | |
I\ I 1 1 L 1 L 1 L L L cﬂuw H 1 1 1 | Il 1 1 L 1 ﬂ4|.|_ | L
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260

200

SEC )

(

150

— 115 —

100
TIME AFTER FLOGD

50
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MALL SCALE REFLOBD TEST
UN 8§12

C
0

S
R

2 8 ]
3
- [=]
= 8
| -] =
.h_. b N -
, MM/»., ;
m B ]
o
TI. - -]
r
_ i |
M S
i g i
& 2 7
T [~ -
=
1 i 3 T
1 | ]
o | |
i 1 | 1 1 1 bl 1 H
8 g g S
m [} - [= ] }
{ MZ®%x[/M) 44300 Hd4SNHYL 1H3IH

)

( SEC

TIME RFTER FLOOD

L
8
O--~ HTC4M

LL SCALE REFLOOD TEST
120
X--- HTRB6

{

+--- HTRS

A~ HTCAL

250

200

)

150

100

bo

L

L

MEw%W/M]

o
o [=]
[~ ]

*44300 ¥34SNBHYL L

Q

H3H

-IOE

SEC

(

TIME AFTER FLOOD
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(KPR}

DIFFERNTIAL PRESS.

(KPA}

DIFFERNTIAL PRESS.

-0120

0090

0080

-0030

.0008

-0040

-0030

-0020

0010

.UOUE

JAERI—M 84—131

SMALL SCALE REFLOOD TEST

RUN 8120
®---DPT2 & .- DPT4 +--DPT5
X--- DPTEB

I v ol AT TV SN Y MNP BTV, T S
f vauqhklgfvudvivwﬂ!arv~VNﬁLb‘3?V"*fh%3€$mﬁj’ﬂvfdfvxmry~*

M MM 1
i, 1 1 [ 50 L 1 1 ] juo - 1 ] 150 1 1 1 L 200 | i i J_ZEU
TIME RFTER FLOOD ( SEC 1}

SMALL SCALE REFLOOD TEST

RUN 8120
O---0PT7 & —— DPT8BB +--0P10
X--~-0P12

TIME AFTER FLOOD ( SEC )

— 117 —



VOID FRACTION (-]

VOID FRRCTION (-)

JAERI—M 84 —131

SMALL SCRLE REFLOOD TEST
RUN 8120
@O--- YODPT2 A-—— VOPT4 +--VDPTS
X--- YDPTEB
1‘50 1 1 1 T T T T i U T 1 T ¥ 1
1.00 |
0.50 Ri?ﬁd\xwkQNWf&JV\/Y%/M”mm%NJW%v»FWJ
L \ffﬂ*anMxﬂ\\+ﬂv/4\NJ\*fﬂbrﬂhJM%fj\“A ]
0-00 RN fﬂ\v_,.;____ V. NP J&‘?'-’HJ PN -
',. -
B R G T A S T BT I 250
TIME AFTER FLOOD ( SEC )
SMALL SCALE REFLOOOD TEST
RUN B1Z0
O--- YOPT? A VOPTEB +---VvOP10
X--- VOP12

1.50

1.00

0.50

06.00

L L} | | L ] H hd

1 1 L i

1100 150
TIME AFTER FLOOD

— 118 —
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SEC )



ELEVARTTION

JAERI—M 84 —13]

IO NN 0 200 20 20 0 I N e 3 N XK

RUN ND

- Bl2L

EEHEREEKERERE MK T AR

LINEAR PEAK PCOWER
SYSTEM PREGSURE

INLET WATER TEMPERATURE
INJECTED WATER VELOCITY

1.8 KW/H
0.2 MPR
100 .C

3.9 CHM/8

— 119 —

TEMFERATURE FROFILE
INITIAL TURNRROUND TURNARCUND GUENCH QUENCH
CH.NO. SYMBOL TEMP. TIME TEMP . TIME TEMP .
t -C ) { 5) t .C) [ 5] ¢ .C)
" BB TCLL 153 36 .0 188
51 TR2 261 115.0 364 257.0 312
52 TR3 345 81.0 478 210.0 410
67 TL4U 37 63.0 3555 174.0 442
7 TS4U 383 61L.0 558 148.5 467
53 TRAM 371 3z.0 432 119.0 382
6d TC4M 374 3c.o 481 125.02 380
8 TS4M 369 3L.0 493 122.0 3856
48 TE4M 377 3G6.0 498 118.0 405
£9 TC4L 378 34.0 479 75.0 408
9 TS4L 372 280 485 7Z.0 438
54 TRE 319 29.0 382 39.0 372
55 TRE 238 14.0 268 17.0 262
70 TCc7 L77 4.0 182 5.0 181
RUN NO. B121
a0 180 240 320 400
T T Y T T T T T T T T 1 T T 4
-3
X
X
)- 4 -t
-2
p: il
o ¢
1!
] 1 ! ] ! ] I 1 I 1 I 1 0
a0 180 240 320 400
QUENTCH TIME (5]
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400
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300
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?HLE REFLOOGD TEST
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TIME AFTER FLOGD
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JAERI—M B4—131

tN/H¥¥2K ]

HERT TRANSFER COEFF.

)

(W/ Mex2K

HEAT TRANSFER COEFF.

SMALL SCALE REFLOOD TEST
RUN 8121
®--- HTR2 A HTR3 +——- HTC4U
300 1 I 1 T T T T } T ’:\'; 1S 1 T 1 1
200 i |

100

-108

300

200

i00

—IDB

I L ! L | | R

. I

100 200 300 400 BOD
TIME AFTER FLOQGD ( SEC )
SMALL SCALE REFLOOBD TEST
RUN 8121
O--- HTC4M A——— HTCAL +-—- HTRS
X--- HTRB
T D\ ?‘ta !hk| @J M [ 1 i 1 I T
— ill][l A IZBU — ISOD — I4-00 500
TIME RAFTER FLOQD ( SEC )
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JAERI—M B84 —131

(KPA3

DIFFERNTIRL PRESS.

(KPR)

DIFFERNTIAL PRESS.

— 122 -

SMALL SCALE REFLOGD TEST
RUN 8121
O--- DPT2 A - NPT4 --0PThH
X--~ DPTEB
'ulzu 1 T 1 T ] T T 1 1 T ¥ 1 1 1 1 1 1
.o0g0 | M.n.;‘m f"“"%v‘mﬂ#...-@ﬂhm } ]
o VWJ%WW/\)\MM
.0630
.unug — Imn 200 'snn —— I4nn 1 500
TIME AFTER FLOOD [( SEC )
SMALL SCALE REFLOOD TEST
RUN 8121
O--—-DPT7? A DPTBEB +——--[0P10
X---DP12
'0040 1 T T L T T 1 13 1 1 1 T 1 T 1 1 T
.0030
.0020 ] 1 L1, ! l
. s, b, M (AR ] i ¢ i
.0010 "WH %”P
I ‘ w m“ 'l “- % iﬁlﬁ 'J :
: | ‘m I it ' |
2{ i ] 1 L 1 I i 1 1 L ] 1 4 1 1 ]
-000g ™ 100 200 300 400 500
TIME AFTER FLOOD ( SEC )



VOID FRACTION (-)

(-]

VOID FRACTICN

JAERI—M B84 —131

+--VOPTS

~0.5p—" M\ \ R AN LY L1
5 ~ 100 200 300 400 500
TIME AFTER FLOOD ( SEC )
SMALL SCRLE REFLDOQD TEST
RUN B121
O-~-~ VDPT7? A __ yDPTHB +--- ¥OP10
X---V¥DOP12
l'su i ] 1 T T T [ ] I 1 [ 1 T T
1.
0-50
0.o0
B ¥ T — T BT 500
TIME AFTER FLOCD ( SEC )

— 123 —



(

ELEVATION

JAERI—M 84 —131

WS I 206 6 M 06 2 NE 6 I OM K K
*

»*

E RUN NO. 81272 *
» x
EEEEEEREEAEEEEENER X R

LINERR PEAXK POWER 1.8 KW/M
SYSTEM PRESSURE 0.z - MPA
INLET WATER TEMPERATURE 100 -C
INJECTED WATER VELOCITY 3.9 CH/8

INITIRL TURNARQUND TURNARCUND QUENCH QUENCH

CH.NG. SYMBOL TEWP . TIME TEMP. TIME TEMP.
( -C (5} t .C ) (31 t .C

66 TCIL 188 42.0 258

51 TR2 358 39.C 453
52 TR3 461 45.0 6013 275.0 410
67 TC4U 488 87.0 655 221.0 471
7 154U 552 57.5 722 222.5 457
&3 TR4M 516 4G.0 658 173.0 399
68 TC4M 470 40.0 609 171.0 403
8 T54M 526 41.5 670 1797.5 394
48 TB4M 524 42.0 667 170.0 418
B39 TC4L 500 38.0 618 120.0 448
g TS4L 5933 36.0 656 119.5 485
54 TRE 451 32.0 541 74.0 440
55 TRB 335 20.0 373 34.0 339
70 TC7 222 9.0 Z34 10.0 234

RUN NG. 8122

Q [:11] {60 240 320 400
T T T T 7 T T T T T T T T T 4
-13
X
N
42
e
X
p-
41
1 1 L ! 1 1 ! 1 1 1 I ! 1 0
80 160 240 3z0 430

QUENCH TIME [ §5)

- 124 —
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400
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JAERI-M 84131

ano

— 125 —

200
TIME RFTER FLOQGD

MALL SCALE REFLOOD TEST
UN 8122
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1100
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JAERI—M 84 —131

S
2

SMALL SCRLE REFLOGD TEST
RUN 8122

800

400

)

( SEC

300

— 126 —

200
TIME AFTER FLOOD

100
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(KPA)

DIFFERNTIAL PRESS.

(KPR

DIFFERNTIRL PRESS.

-0120

-00940

-00s0

-0030

.UGGR

-0040

-0030

-00270

0010

.UDGB

JAERI—M 84 —131

SMALL SCALE REFLOBD TEST
RUN 8122

O---DPT2 . A _-DPT4 4--- DPT5

X--- DPTEB
i MADMwwwwmﬂ%hwﬁwwwwﬁWW@nMﬂ ]
:/ M o TPt e/ ]
| ]
|

f WWWM@% ]
: L'I 1 1 lnn \ L ] ! ZDD L 1 | ! aun 1 L 1 L 400 H 1 13 ! snu
TIME AFTER FLDOOD ( SEC )

SMALL SCALE REFLOBD TEST
RUN 8122

-—- DPT7 A DPTBB 4—-- OP10

X--- DP12

[ ! 1

100 l200 '3nn F4BD 5a0
TIME AFTER FLOOD ( SEC )

— 127 —



VOID FRACTION (-)

VOID FRACTION (-]

1.00

0-50

-D.E

1.50

0.00

JAERI—-M 84 —131

SMALL SCALE REFLOOD TEST
RUN 8122 .
M-~ VDPT2 A - YOPT4 +---V¥0OPTH
X---VOPTEH
I Gy vV ]
B W\MWWM i
i D Pany oyl Ly Oy Ly 1 [ 1 |
ng 200 300 400 500
TIME AFTER FLOOD ( SEC ]
SMALL SCALE REFLOOD TEST
RUN B122
O--- VOPT? A—-— YOPTHB +---VOP10
X---V0P12
L A 1 lﬂn | 1 1 1 200 L J 1 1 300 L 1 L 1400 1 Enn
TIME RFTER FLOOD ( SEC )



(

ELEVARTION

30 20 206 30 306 306 306 0 20 00 BN NN NONE K K O X

RUN NO.

8123

*
*
*

EEEMMEMEEE XX XK KX KEEK KX

JAERI—M 84 —131

— 129 —

LINEAR PEAK POWER 1.8 KW/M
SYSTEM PRESSURE 0.2 MPA
INLET WATER TEMPERRTURE 100 .C
INJECTED WRTER VELOCITY 3.8 CM/8
TEMPERATURE PROFILE
INITIAL TURNAROUND TURNRROUND QUENCH QUENCH
CH.NMO. SYMBOL TEMP .« TIME TEMP . TIME TEMP .
i .C 3 {5 ( .C ) 5] t .C 1}
86 TCIL 250 36.0 306
51 TRZ2 503 34.0 o982
52 TR3 574 43.0 682 30s.0 384
87 TC4U 606 48.0 717 246.0 480
7 TS4U E43 58.5 785 246.5 459
53 TR4M 617 34.0 732 194.0 405
63 T 4N 594 j4.0 5380 183.0 406
5] TG4M 622 33.0 736 201.0 382
48 TBAM 624 38.0 740 182.0 417
69 TC4L 618 32.0 703 138.0 481
g TS4L 634 33.0 731 137.0 474
54 TRS 534 25.0 810 85.0 441
55 TRS 380 19.0 411 38.0 360
70 TC7 256 9.0 264 1G.0 229
RUN NO. 8123
a8a Len 240 320 400
T T T T T 1 T T T T 1 T 4
—
- -3
X
X
| -2
p_0:¢
X
X
b 1
p- ¢
! 1 1 1 I ] 1 ] 1 ] ! 1 ] i 0
80 160 240 320 400
G UENTCH TI'ME (&)



JAERI—M 84 —131

SMALL SCALE REFLOOD TEST
RUN 8123

M
U

+--~ TR3

A ——TR2

1100

(M) 3yNLP¥3dHIl

300 00 500
TIME AFTER FLOOD )

200

100

SEC

(

gHLE REFLOOD TEST

A TCAL +-~ TR5

&——TC7

O--- TC4M
X---TRbB

T T T i

[y X3
?

%

T

11o0

=)
=

(M) J¥N1BY¥3dW3L QH1I

aoo 400 500
- TIME AFTER FLOOD SEC )

200

iog

(
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)

[ W/ Men2K

HERT TRANSFER COEFF.

)

(W/ Mex2K

HERT TRANSFER COEFF.

300

200

100

-IDE

300

200

100

-10%

oMALL SC
RUN 8123
O--- HTR2

JAERI—M 84 —131

ALE REFLOGD TEST

A HTR3

+--- HTC4U

L 1 1

i

1 1

| 1 |

100 200 300 400 500
TIME AFTER FLOOB ( SEC 1
SMALL SCALE REFLOODO TEST
RUN 8123
©--- HTC4M A —- HTCAL +--~ HTRS
X--- HTRE
— ‘100 = IZUU I I ISDO — 400 500

TIME AFTER FLOQD

— 131 —

{ SEC



(KPR)

DIFFERNTIAL PRESS.

(KPR

DIFFERNTIAL PRESS.

-0120
-0090
.0060
-0030

.000& —

-0040
-0030
-u02eo
-0010

.0008

JAERI— M 84 —131

gMALL SCALE REFLOBGD TEST

RUN 8123
O---DPT2 A-—--DPT4 +--DPTS
X---DPTGB

— 132 —

200 00 400 800
TIME RAFTER FLOGD ( SEC )
SMALL SCALE REFLODD TEST
RUN 8123 '
O---DPT7? A - NPTBB +--0P10
X---DbP12
[ Tyl ﬂw@‘# :
i ‘
] ]
s I '100 200 — LEDD — I4nu I 800
TIME AFTER FLOGD ( SEC )



VOID FRRCTION (-)

VOID FRACTION (=)

JAERI—M 84—131

SMALL SCALE REFLOOD TEST
RUN 8123
®--- VOPT2 A —— VOPT4 +--V0OPTS
X--- VOPTES
l'su 1 T T 1 1 T T 3 T T 1 1 1 T 1 T 1 1 T

F
L1 L |

1 | L L

.50

g.oo

_U-EU L l@! !f/En I O ] quu IC‘\/I Il Gsnn L I ! L4nn 1 | L Isnn
TIME RFTER FLOOD ( SEC )

SMALL SCALE REFLOOD TEST
RUN B123
©--- VDPT7 A - YOPTHA +-- VP10
X---YDP12 '
1-50 =TT 7T LI B — T I T T M S
1.00
g AW e :
0.50
0.00
-O.E 1 ] L ] 100 L 1 1 4 zun | L 1 L 300 L L H L ‘DD 3 L 1 Enn

TIME AFTER FLOOD ( SEC )
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(

ELEVATION

EEST RS $323EEREEES T 8 2

»
»
»

RUN WO

81724

JAERI—M 84131

MMME KM KRN

LINEAR PEAK POWER 1.8 KW/M
SYSTEM PRESSURE 0.2 MPA
INLET WATER TEMPERATURE 100 -C
INJECTED WRTER VELOCITY 3.0 CH/5
TEMPERRTURE FPROFILE
INITIARL TURNARQUND TURNAROUND QUENCH GUENCH
CH.NO. SYMBOL TEMP . TIME TEMP . TIME TEMP.
[ .C ) {51 ( .C ) [ 5 t .C ]
[515] TCIL 223 60.0 301
51 TR2 452 49.0 560
52 TR3 4897 50 -G ;1235 321.0 431
67 TC4U 485 101.0c 712 254.0 525
7 TS4U 554 84.0 769 263-0 472
53 TR4M 514 52.0 689 198.0 412
658 TC4M 479 47.0 539 196.0 416
8 T54M 525 53.0 701 204 .5 401
48 TB4M 520 53.0 700 194.0 431
639 TC4L 500 45.0 543 134.0 432
9  TS4L 528 44.0 673 133.0 483
54 TRG 457 36.0 564 83.0 438
35 TRB 334 25.0 378 38.0 341
70 TC7 2.8 8.0 228 11.0 189
RUN NO. 8124
ao 180 240 320 400
T T T T T T T T T T T T T 4
<3
X
h:@-¢
-2
p- -0:¢
X
0 !,
] 1 | ] 1 1 1 1 L ! 1 0
80 160 240 320 400
G UENCH TIME (85}

— 134 —
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500

400
+---TRS

400

SEC )

(

)
S
NV
( SEC )

A-—— TR2

JAERI—M 84 —131

300

O---TCIL
Y=~ TC4U

S§MALL SCALE REFLOOD TEST
RUN 8124

M
u
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TIME AFTER FLOOD
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)

{W/Mex2K

HEAT TRANSFER COEFF.

)

(W/Mux2K

HEAT TRANSFER COEFF.

K[

200

100

-IUB

300

200

100

—IUB

JAERI—M 84 —131

A——- HTR3

+--- HTC4U

] k| 1 L

[ L i !

L L 1

100 200 300 400 500
TIME AFTER FLOOD ( SEC
SMALL SCALE REFLOGD TEST
RUN 8124
O--- HTC4M A-——HTC4L +--- HTRS
X--- HTRG6
B —RD— R TR

1

1

H 1 L 1

L 1 "

100

200
TIME AFTER FLOOD
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(KPR}

DIFFERNTIAL PRESS.

(KPR)

DIFFERNTIRL PRESS.

-0080

0060

-0030

JAERI—M 84 —131

SMALL SCALE REFLOOD TEST
RUN 8124
O---DPT2 A——DPT4 +---0OPTH
X---DPTEB
0120 T T T T T T T T T T T T T T

.nnng " 100 200 300 '400 500
TIME RFTER FLOOD ( SEC )
SMALL SCALE REFLOOD TEST
RUN 81724
O-—--0OPT7 A —_DPT8B +-—-D0P10
X—--0P12
0040 =TT T | — T T T T
.0030 [
.0020
o, i
.0010 | lﬁﬁﬁ *Ié,ﬂhi{;m 1.[
0 E -
A, .h! "ﬁﬁ ;PE&%_, -
e AR ﬁ
-000Q = 100 0 oo 400 500

TIME ARFTER FLOOBD (
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VOID FRACTION (-)

VOID FRACTION (-]

JAERI—M 84 —131

SMALL SCALE REFLOOD TEST
RUN 8124
O--- YOPT2 A——-YDPT4 +--- VDPTS
X--- VDPTGB
l'su i T T 1 T T 3 1 T 1 3 3 1 1 I i 1 b T 1
1.00
| %W@WWWMWW
0.50 \ l‘ %‘ \ vﬁ‘ﬁv
i ety AN IR AN ]
0.00
0. S By O S-——T T s
TIME AFTER FLOOD ( SEC )
SMALL SCALE REFLOOD TEST
RUN 8124
O--- VOPT7 A —— YDPTEBB +--- VDP10
X--- VDP1iZ
1'50 T 1 T 1 1 ¥ ¥ T I 1 L I 1 I i L I I T
1.00 m ] e
0.50
0.00
_U-EG L 1 H i lan 1 1 1 L 200 i i 1 1 300 1 L L L 400 1 1 1 1 500

TIME AFTER FLOOD ( SEC )
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ELEVATION

JAERI—M 84—131
HEEEEEEEEEEEE X EREN XX
* *
x RUN NO. 8128 x
»* »*
MR KKK RN TR K
TEST CONDITIDNS
LINERR PEARK POKER 1.8 KW/HM
SYSTEM PRESSURE 0.2 MPR
INLET WATER TEHMPERATURE 50 .C
[NJECTED WATER VELOQCITY 5.9 cM/S8
TEMPERATURE PROFILE
[NITIAL TURNARDUND TURNRROUND QUENCH QUENCH
CH.NC- SYMBOL TEMP. TIME TEMP. TIME TEMP .
{ .C ] {5 ¢ .C) 8 { .C
56 TCIL 217 35.5 262
46 B2 327 47 .3 427 2B64.5 314
47 83 448 44.5 587 220.5 401
67 TC4U 520 78.5 659 186.5 450
56 TD4U SB8 47.5 7286 168-.5 450
38 TA4M 510 33.§% 821 148.5 400
58 TC4M 513 32.5 518 145.5 385
58 TOD4M 546 36-5 656 149.5 401
48 TB4HM 538 37.5 662 145.5 406
59 TC4L 531 27.8 823 105.5 448
60 TO4L 523 29.5 652 105.5 450
54 TRG 458 22.5 526 63.5 418
55 TRE 307 16.5 340 28.5 316
70 7C7 204 5.5 210 B.5 208
RUN NO. 8126
g0 160 240 320 400
T T T T T T T T T T T T T 4
43
p-
b1
=z X 1,
- -8
X
X
41
1 ] 1 ! i 1 3 1 1 i 1 1 1 a
80 180 240 320 400
QUENCH TIME (5}
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SMALL SCAILLE REFLOOD TEST
RUN 8126

M
U

+--- TB3

A---TB2

T ] T T

—

J 4
N\

b

1100

{M) 34Nl

j=] =]
o
™~ [T

¥3dW3L au1d

200 300 400 500
)

TIME RFTER FLOOD

100

SEC

(

SCALE REFLOGD TEST

A - TCAL +--- TR5

o TC7

O-—— TCAM
X--- TRE

o

T

L

%m
!
B

1100

[ =]
=]

) 3UNLUM3IdW3L TU71d

o
=

300 408 500
TIME AFTER FLOOD SEC }

200

100

{
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SMELL SCALE REFLOGD TEST
RUN 8126

TIME AFTER FLOQGD
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(KPA)

DIFFERNTIAL PRESS.

(KPR)

DIFFERNTIAL PRESS.

-0120

-0080

-00E0

<0030

.UUUH

-0040

-0030

-gozo

-Q010

. EIDOE

JAERI—M 84--131

SMALL SCALE REFLOCGD TEST
RUN B126
-~ DPT2 A ——DPTA +--DPTS
X-—-DPTEB
AL s S e S v “"“J'»’q ]
v 'Mgv*vv ww‘f v"*‘quvﬁr\/ |
ittt il

1 |

i 1 L L

SM
RUN

O--
xX-

-DP
--DP

100

T7
12

200

300

TIME AFTER FLOOD

LL SCALE REFLOOD TEST
8126

A - DPT8B

{

SEC 1}

T

1

1

T

Y ‘ | “m .,
\'rﬂw”

L 1 L. 1

200
TIME AFTER FLOOD
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VOID FRACTICON (-)

VOID FRACTION (-)

JAERI—M 84 —131

SMALL SCARLE REFLOOD TEST
RUN 8126 :
O--- VBPT2 A - VDPTA +~- VOPTE
X--- VOPTEGB
1.50 T T T T T T T T T T T T T T T T T T
1.00 ’ ]

0.50

6.00

-0-30 100 200 300 400 500
TIME RAFTER FLOGOD ( SEC )
SMALL SCHALE REFLOOD TEST
RUN 81726
O--- VOPT? A-—— VOPTBRB +—-VOFP10
X---VOP12
1'50 3 { 1 ¥ 1 1 T 1l T I T T i I ] T 1 T 1
1.00 m!\
R ﬁi@t@w%xﬁmw@ﬂﬁ}%mﬂﬁﬁﬁﬂ _
’ %W“ 1
0-50 M LN VeV A T
0.00
_D.EB 1 i 1 100 1 1 1 1 200 1 L 1 1 300 1 L 11 1 ‘uu | 1 L L 500

TIME RFTER FLOOD ( SEC ]
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ELEVATION

JAERI—M 84 —131

0630 20E 00 30000060

RUN NO.

8127

EEEEEEXEEXE XN KKEE K XEEX

TEST CCONDITIONS
LINEAR FEAK POWER 1.8 KW/M
SYSTEH PRESSURE 0.2 HPA
INLET WATER TEMPERATURE 80 .C
INJECTED WATER VELOCITY 3.8 CH/38
TEMPERATURE PROFILE
INITIAL TURNAROQUND TURNAROUND QUENCH QUENCH
CH.NG. SYMBOL TEMP. TIME TEMP . TIME TEMP.
[ -C ) { 81 t -C ) { 5 [ .C ]
66 TCI1L 209 35.0 258
51 TR2 323 54.0 433 285.0 303
52 TR3 455 50.0 586 241.0 403
87 TC4U 495 B7.0 651 194.0 463
7 To4U 960 51.0 728 187-.5 483
53 TR4M 518 38.0 648 149.0 401
B8 TC4M 482 - 35.0 601 148.0 403
g TS54M 534 39.0 662 132.5 405
48 TB4M 527 38.0 657 148.0 373
69 TC41. 514 31.0 611 104.0 465
3 TS4L 549 34.5 593 106.5 458
&4 TRS 457 z24.0 533 64.0 433
55 TRB 341 16.0 371 30.0 3386
70 TC7 2295 5.0 232 8.0 214
RUN NO. 8127
§a 160 240 320 400
T T T T T T T T i T T l T T 4
43
X
K
x x 1,
o XM
h.:4
hLt
-1
1 L ! : 1 ! ; 1 i | 1 i I 0
ag 168 240 320 400
G UENCH TIME {5
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CLRO TEMPERRTURE (K)

CLAD TEMPERATURE (K)

1100

800

700

a00

300

1100

[go

700

500

34

JAERI—M 84 —131

ALE REFLOGD TEST

TCI1L A-—-— TR2
TC4U

L

i i &‘
GS/_A__
(v
@
¢

Fanwh v mL;é
R

Paut
vy

L 1 ! i i I [ 1 1 1 L L 1

100 200 300 400 500
TIME AFTER FLOOD ( SEC )
SMALL SCALE REFLOOD TEST
RUN 8127
O--- TCAN A TCAL +-- TRS
X-—- TRE - o-—-TC7
R L _
— J100 — l200 — ISDH — 400 500
TIME AFTER FLOOD ( SEC )
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L lg ALE REFLOOD TEST

L SC
8127

1 1 1 1 T 1 1 1] 1 T 13 T m
_ ]
s B i
o [+ ]
= Q
Co |
+ ]
i g
= W 1
“ R .
d = 18
i ) ]
o™ =
R -y
g ]
x
= | ]
& | |
( MZ=*x[i/M) - 414300 H3IASNUML LHY3H

]

( SEC

TIME AFTER FLOOD

ALE REFLOOD TEST

or-

+--- HTRS

(

+ i T 1 ) 1 1 1 T i T 1 1 m

| 10

q

3 8

) ]
" n

[ &)

T —
H -

" o

4 I

z IE

O D 2
T X ]
TR L
Ox VI |

(=] [=] =] mu!U

S & p o N

MZ*%L /M) " 44300 ¥3IASNUYL Lu3H

)

( SEC

TIME AFTER FLOOGO
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(KPR}

DIFFERNTIAL PRESS.

(KPR}

DIFFERNTIAL PRESS.

-0080 LI e A TV T

-0030

-000g ﬁiéﬁ L R

-0o2a
0010

.UGUE

JAERI—M 84— 131

SMALL SCALE REFLOOD TEST
RUN 8127
O--~-DPT2 &—-DPT4 +--DPT5
X--- OPTGB
-UIZU T T T lj T I T I 1 T 1 ¥ i i 3 i ¥ 1 1 I
-0090 By IR T § |

T A T T _

/ me S

100 200 400 500
TIME AFTER FLOOD SEC )

SMALL SCALE REFLOOD TEST
RUN 8127
O--- DPT7 A __DPTBB 4---DP10
X---0P12
'0040 H T i T T T 1 i T { { ) i 1 1 i 13 1
.0030

A b L L

400 500
TIME AFTER FLOOD ( SEC )
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VOID FRACTION (-)

vOID FRACTICGN (-)

JAERI—M 84 — 13!

SMALL SCALE REFLOOD TEST
RUN 8

127
M--- VDPT2 A —— YDPT4A -~ VOPTH
¥--—- VODPTGB
1'50 ¥ T T L 1 1 T 1 T T T 1 1 b 1 T 1 1 4 1
. i
n-sn \%WW.\; A 3 :___ﬂ.b -
! WWWN ]
nmu— “Vﬁﬂthﬁnww |
_B-E 1 L 1 | lun ! 1 1 1 200 1 1 i | sun 1 ] 1 1 400 1 L 1 l500
TIME AFTER FLOOD ( SEC )
SMALL SCRLE REFLOOD TEST
RUN B127
O--- YDPT? A —_ YDPTBB +---VDP10
X---VDOP12
1'5“ E Ll 1 1 1 1 i 1 1 1 I 1 1 ) 1 T T L 1 1
1.00
0-50
0.00
_O.E ] 1 i 1 100 1 1 1 i 2nn L 1 1l 1 auu L LI 1 1 400 1 1 1 ] sun

TIME AFTER FLOOD ( SEC )

— 148 —



(

ELEVATION

JAERI—M 84 —131

MEXE MU EME K EEE XK E XN
* *
* RUN NO. 8131 x
= . x
EEEEKHAKKNKEE KT ERRRE

LINEAR PERK POWER 1.8 KW/M
SYSTEM PRESSURE 0.4 MPA
INLET WATER TEMPERATURE 120 .C
INJECTED WRATER VELOCITY 3.8 cH/S8

INITIRL TURNAROUND TURNRROUND QUENEH GUENCH
CH.NO. SYMBOL TEMP. TIME TEMP . TIME TEMP .
{ .C 1} {5 [ .C ) 5] { .C 3
6B TCIL 223 33.0 278 35.0 241
4B TBZ2 327 45.0 435 171.0 296
47 TB3 435 39.0 566 140.0 404
87 TC4U 44986 50.0 616 112.8 476
7 754U 959 42 .0 695 110.0 480
38 TA4M 460 31.0 563 B88.0 457
68 TC4M 459 30.0 563 75.0 453
8 TS4M 513 32-5 625 74.0 481
48 T84M 458 33.0 616 95.0 412
69 TCAL 492 29.0 572 67.0 461
9 TS4L 513 26 -0 500 69.0 458
G4 TRS 452 1g.0 508 40.0 439
o3 TRB 334 14.0 360 19.0 342
70 TC7 229 5.0 231 5.0 7231
RUN NO. 8131
8] . aa 160 240 320 400
T T T T T T T T T T T T T T T 4
-2
X
p ¢
). 4
412
o X
p-¢
-4
11
! i 1 1 ] | 1 ) ! 3 1 1 1 a
[uf 80 160 240 320 400

QUENCH TIME (8
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SEC
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1 L ! 2nn
SEC 3
+-- TR5

JAERI—M 84-—131
&-—-TB2

150

LL SCALE REFLOOD TEST
8131
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100
TIME AFTER FLOQGD
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JAERI—M 84— 131
MALL SCALE REFLOOD TEST
UN 8131

9
R

250

200

]

{ SEC

150

— 151 —

100
TIME RAFTER FLOQOD

i 1 1 1 1 T T 1 T H T T i i 1 T “ ¥ 1 T 1 T ¥ T 3 1 1 i T F
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- .k § Xk
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[ 1 % Mw
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(KPR)

DIFFERNTIAL PRESS.

(KPR)

DIFFERNTIAL PRESS.

-gLza

SMALL SCALE REFLOOD TEST
~ RUN 6131
O--- OPT2 - DPT4 +--- DPT5
X---0OPT6B

-0080

-0060

-0030

.0008

-0040

-0039

-0020

.0010

-UUUR :

JAERI—M 84 —131

1 1 ! L 1

‘.,'

“'_LMJ

100 150 200 250
TIME AFTER FLOOD ( SEC )
SMALL SCALE REFLOOD TEST
RUN 8131
O---DPT7 A - DPTEB +--DP10
X---DP12

YT Wit ]
1 il ) lun ) 1 1 1 150 1 L lzuu 1 i 1 zsﬂ
TIME AFTER FLOOD ( SEC )

- 15
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VOID FRACTICN (-}

VOBIO FRRCTION (-)

JAERI—M 84 —131

SMALL SCALE REFLODD TEST
RUN 8131
O-~- VDPT2 & —— YDOPT4 +—--¥VYDOPTS
X-~- YDOPTEB
1'50 13 1 1 T 1 1 1 T 1 1 1 1 I I T
Lmu_m* |
050 | \&LWWW% _
__U.BG i 1 1 50 1 L ! L IDD 1 L i | 150 [l 1 L] ! 2nB I 250
TIME AFTER FLOOD ( SEC )
SMALL SCARLE REFLOBD TEST
RUN B131
O--- VOPT? A —— YOPTBE +---VOPID
xX-——¥YDP12
1-90 T T | I . T T T T T T T

.50 A V\@\JN ?B/WAR/W

000

_D.Ec i 1 1 L sﬂ i Il Il ] 1ug 1 1 1 150 | 1 L 1200 i 250
TIME AFTER FLOOD ( SEC )
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ELEVATTION

JAERI—M 84—131

30030300 N NN ONER MM MN

* *
* RUN NO. 8202 *
" *

HEEEEREKKEREKEEXEE RN XXX

LINEAR PERK POWER 1.8 KW/M
SYSTEM PRESSURE 0.2 MPR
INLET RRTER TEMPERRTURE 100 .C
INCCTED WATER VELGCITY 3.9 CM/S
TEMPERRTURE PROFILE
INITIAL TURNARQUND TURNAROUND BUENCH QUENCH
CH.NO. SYMBOL TEMP. TIME TEMP. TIME TEMP.
( -CJ [ 5] ( .C ) [ &) r .c
1 TELIL 181 20.0 210 20.5 207
ot TR2 261 86 .5 358
37 TAR3 348 LC8. 472 183.5 412
87 TC4U 398 87.5 586 1680.5 422
7 TS54U 423 65-0 584 102.0 483
38 TA4M 408 58.5 545 108.5 432
68 TC4M 391 54.5 513 112.5 478
g TS4M 406 50.5 543 85.5 386
48 TBAM 416 47.5 g2 99.5 4561
69 TC4L 381 34.5 482 73.5 438
9 TS4L 400 28.0 493 71.5 434
54 TRS 343 24.5 408 38.5 385
55 TREB 256 12.5 284 16.5 273
5 TE7 177 4.0 182 5.0 179
RUN NO. 8202
40 L8C 240 320 400
T T T T T T T T T T T T T T 4
-3
=
h- 4 x 1,
h: =@y .8
X
191
1 1 ! 1 I i i ] L i ) i 0
8a L60 240 3eo 400
QUENCH TIME (5)
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SMALL SCALE REFLOOD TEST
RUN 8202

+--- TA3

A——- TR2

200

160

SEC 1}

120

80

40

lico

o
[=3 =] o

(M) JHNLYE3dW3L OUT1D

{

TIME AFTER FLOQO

CALE REFLOOD TEST

SMALL S

RUN 8202
O--- TC4M
X--- TREG

+—-—TR5

A TCAL
&--- TE7

200

160

SEC )

120

a0

40

1100

[ [=] o
=]
o r~ mn

(M) JdN1ld¥3IdWdL GH1D

{

TIME AFTER FLOOD
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JAERI—M 84 — 131

ALE REFLOOD TEST

(b T4t

w 1w .MM@ |
o _ il o
_ W{JNW. 1"
+ : |
(s

- s .
=)

| | 1

|

d | % It
[ Y] W =]
n -
= | _
=

1 i Jﬁ/ B

1 " n
o | : ]

D 1 1 | u 1 L 1 L G 1 1 1 L 1 L 1 1 mﬁ
o & 2 o n

( Me»xl/M] " 44303 ¥I4SNBYL 1H3H

SEC )

(

TIME RFTER FLOOD

MALL SCALE REFLOOD TEST
UN 8202

S
R

{

A-—— HTCAL 4—-~ HTRS

O--- HTC4M

X I
i .
D 1=
Nwle|ﬂ:ww ]
q i i
m..N o
N /wum/w |
n E // <t a
e 2 -
£ 1 fff;uwu” “
1
L . i
X | . i
0_ | _ o [ mﬁ
MZwxW/M) * 44300 ¥3I4SNEYL LU3H

]

{ SEC

TIME AFTER FLOOD
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{KPR)

DIFFERNTIAL PRESS.

(KPR

DIFFERNTIAL PRESS.

-0030

.OUUH

-0040

0030

-{0z0

-0010

.GOUH

SMALL SCRLE REFLOQD TEST
RUN 8202
O---DPT2 A—-DNPT4 +---0OPTH
X~---pDPTEB
-0120 3 T T T 1 Ly T U 1 T T T T l T T
.0090 i ) ,\rf"\/"\/\f\/ﬁ@q\ pa b ton Nhaar) |
| VVM WW |
.0080 I ] |

:
:

‘ 40 80 120 180 200
TIME ARFTER FLOOD [ SEC 1}
SMALL SCALE REFLOBD TEST
RUN 8202
O---DPT7 A DPTHB +--DP10
H---DP12
g*v_y,, T 1 I TL T 3 IE 1 :I 1 % [ er i; T |

TIME AFTER FLOGD
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VOID FRACTION (-)

VOID FRACTIOGN (-]

JAERI—M 84 — 131

SMALL SCALE REFLOOGD TEST
RUN 8202
O--- VOPT2 A-—-— YOPT4 +--- VOPTH
X--- YDPTBB
llsn 1 T 1 1 T 1 T T T 1 T 1 T T ¥ T i
1.00 |
0.60 | \\«M“*wx’ i g}iﬂ%h\”
| \k AT AN VNN W

0-00 I \\/\.\R\

-0. P B [ R S S N [ S S [ N B
B 40 80 120 180 200

TIME AFTER FLOOO ( SEC )

SMALL SCALE REFLOBD TEST
RUN B202
O--- VOPT7? A —— YDPTEBB +--¥DP10O
X---YDOP12
1.50 T T =TT T T T — T T T 1

1.

0.50

0.00

L L 1 |

-0. 1 ] L L | ), 1 L 1 1 1 1 L 1 1 L i 1 | i
0 E 40 a0 120 160 200

TIME AFTER FLOOD ( SEC )
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1233323333 R R TS

* x
% RUN NO. 8203 *
x *

b3+ 2333223332232 22 F 3

LINEAR PEAK PDHWER 1.8 KW/M
SYSTEM PRESSURE 0.2 MPR
INLET WATER TEMFERARTURE 100 -C
INJECTED WATER YELOCITY 3.9 CH/8

[

ELEVATION

TEMPERATURE FPROFILE
INITIAL TURNARDUND TURNARCUND GUENCH GUENCH
CH.NO. SYMBOL TEMP . TIME TEMP . TIME TEMP.
f .0 ) { 8 ) c .C ) (51 ( .C
i TELL 229 3z.5 276 35.5 234
51 TR2 3683 39.0 450 280.0 300
37 TR3 458 40.0 548 216.0 422
87 TC4U 478 2.0 620 184.C 471
7 754U 563 65-0 094 184.0 417
38 TA4M 498 41.0 516 135.0 471
&8 TC4M 474 42.0 084 135.0 453
B TS54M 532 41.5 6597 138.C 456
48 TR4M 535 41 .0 548 128.0 488
69 TC4L 470 3z.0 556 an.a 457
g TSAL 516 28.0 s00 g3.5 445
54 TRE 448 19.0 499 55.0 423
55 TRE 325 14.0 351 24.0 325
3 TE7 z12 2.5 219 4.5 205
RUN NO. 8203
84 180 240 320 400
T T T T T T T T T T 4
=3
X
X
= -2
p:a: 4
X
-1
| 1 H 1 i | A | 1 | a
80 160 240 320 400
GQUENTCH TIME (5]
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JAERI—M 84— 131

SMALL SCALE REFLOOD TEST
RUN 8203

+--- TA3

A TR2

™

200

1

ilo0

(

)\

a
(=]

} J4N1HY3dW3L Q"3

400 500

SEC )

300

100

(

TIME AFTER FLOOD

%ﬂLE REFLOOD TEST

)
20

SMAL
RUN

4~-- TRS

y.

_J

1100

(

!

=]
a

~ T
) JUNLIBY3IdWIL OUD

300 400 500
TIME AFTER FLOBOD SEC )

200

10g

{

— 160 —



{ W/ Mex2K 1}

HEAT TRANSFER COEFF.

)

(W/ Mex2K

HEAT TRANSFER COEFF.

300

200

100

—10%

300

200

loo

—IUB

JAERI—M 84131

SMALL SCALE REFLOGD TEST
RUN 8203
-~ HTR2 A —_ HTA3 - HTCAU
T 1 t T 1§ | 1 II =2 1 ‘;‘# 1 T 1 1 T 1 1
n/ ]
\l' —
] ] 1 100 1 L ] ] 200 il 1 1 i soﬂ [l - L L I 400 L L L 1 snn

TIME AFTER FLOOD ( SEC )

SsMALL SCALE REFLOOD TEST

RUN 8203
O--— HTC4M A —— HTCAL +—-- HTR5
X--- HTRG

BT B B X
IE )H I T L 1 ¥ T I i { I 1

L L L 1

] 1 i L i | | 1 I L 1 L 1 H | . L L

i00 IZOU 300 400 500
TIME AFTER FLOOD ({ SEC )
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(KPR}

DIFFERNTIRL PRESS.

(KPR)

DIFFERNTIAL PRESS.

-0120

-0030

-0080

-0030

.OODH

-0040

-0030

0020

-0810

.UUGE

JAERI—M 84 — 131

CALE REFLOOD TEST

A——DPT4

1 s L L

| i 1

i

i L L 1

L
200

— 162 —

100 300 400 500
TIME HFTER FLLOOD ( SEC )
SMALL SCARLE REFLOOD TEST
RUN BZ203
O---DPT7 A--—-0PT8B +---0P10
X---DbP12
| \ i
ki
U‘J/ lll L 1 L] 1 1 |
200 300 400 500
TIME AFTER FLOOD { SEC )



VOID FRACTION (-)

VOID FRACTION (-)

JAERI—M 84 — 131

SMBLL SCALE REFLODOD TEST
RUN 8203
O---VOPTZ2 A —— VOPT4 - YOPTS
X~-—--VOPTHB
1'50 13 1 1 1 ] T T T T T 1 1 1 T T 1 1 1 T
1mu_ ]
0.50 P ‘;ggﬂM%$$
B %\;M 1
0.00
- vvammﬁVMW@Mﬂ&R“w 1
-0 100 200 300 400 T
TIME RFTER FLOGD ( SEC )
SMALL SCALE REFLQOODD TEST
RUN B203
O--- VDPT7? A —— YOPTEB +--VOFP10
X---VDP12 '
1'50 T 1 T 1 T 1 ] T 1 L 1 3 T T T 1 T 1 T T
1.
Q.
nmu—
_H-EG ] i L 13 lnn L 1 1 200 | ] i 1 auc 1 1 L L 400 | L L L 500

TIME AFTER FLOOD ( SEC )
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{

ELEVATIION

JAERI—M 84 — 131

EE R EREIS S SRS £

RUN NO. B205

x
E 3
=

MEEREEEEEMKEMEXEEKEKER

LINEAR PE
SYSTEM PR

RK POKER
E3SURE

INLET WATER TEMPERATURE

INJECTED WATER VELOCITY

1.8 KW/M
0.2 MPR
100 .C
5.8 CH/S

TEMFERRTURE PROFILE
INITIAL TURNARQOUND TURNRROUND QUENCH QUENCH
CH.NO. SYMBOL TEMP. TIME TEMP . TIME TEMP .
{ .C ) [ 8}  .CJ (5]  .C 1
1 TELL 218 16.5 246 22.3 234
51 TR2 323 34.5 360 164.5 303
37 TA3 438 30.5 5c8 173.5 400
87 TC4U 5ll 50.5 B0 157.5 433
7 TS4U 543 42.0 546 144.0 446
38 TA4M 524 32.5 609 118.5 445
68 TC4M 514 23.5 587 118.5 425
8 TS4M 529 23.5 616 115.0 432
48 TB4M 538 32.5 623 g3.5 513
69 TC4L 513 22.5 577 80.5 443
9 TS54L 527 19.5 585 g2.0 443
54 TR5 438 16.5 488 48.5 411
55 TREG 317 13.5 344 22 .5 321
o TE7 210 5.5 217 7.5 204
RUN NO. 8205
a0 182 240 3z0 400
T T T T T T T T T T T T T T 4
-3
i
X
o 15
DG -4
o
pt
11
I 1 1 b 1 1 ! 1 I 1 1 L a
80 180 240 320 400
QUENTCH TIME (5
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.
200

+--- TR3

200

180

1

160

SEC ]

(

120

( SEC 1}
4~-- TRS

A-—— TR2

JAERI—M 84 —131

120

A __TCAL

& —— TET
Tty

BO
TIME RFTER FLOOD

i \1]1#ELEIE!%

ALE REFLODOD TEST

L S§C
8205

O--- TE

M-~ TC

SMAL
RUN

— 165 —

a0
TIME AFTER FLOOCD

ALE REFLOOD TEST

40

ﬁ a\u.w L a8 BE | w
v, 8

1100

40

. Hunu b L
| Tz OX | _ A
WU 1 1 | Il mw 1 i L i L I L L L L
(M) F¥N1IBYIALKIL QU3 {M} 3¥N1H¥3IdH3L QY3

3000



JAERI—M 84— 131
ALE REFLOGD TEST

MALL SC
UN 8205

S
R

200

160

SEC

(

120

- 166 —

80
TIME RFTER FLOOD

40

Q
T T T T T .1 T T T T T T T T T T (=1 T T T T T T T T T T T T T
o~
mw L T X
" 3
) bES P
— i —N =] =
T a e o
i b . i %
| i p
- i [ =+
Lt
+ ! | + 3
- nv A 4 -
2 g X
| 11 [ 4
o 4
m - B [ - ~ -
2 : 8 g
= - s
= h- Wm T fa
_ - 1 = _ ¥
| i o ©
& 9 (] &
s 1% w o wff!/#)f
(o) - 4
- . T 4T
w s 2
i = o - .
—
i V 1 == ! / Ws
. 1 =
ol = =] o ~ (0 —]
o 4 - O
[ - . O o=
pu o no
| i b o] L |
| L —l@o [
b ER 2z bk | e
- i =5 | 1
TR S | [ | [ | Lo 1 nnz [ S B | T T S| JE S S i
[ =]
=] Q Q Q a =] Q
3 8 2 T 3 ] &

o

( MZ®xl/M) " 14d003 ¥348NUY¥Ll LU3H ( MZ*%W/M) " 44300 ¥34SNBYEL 1W3H

—IDE



{KPR)

DIFFERNTIRL PRESS.

(KPR

DIFFERNTIAL PRESS.

-0120

-0030

.Q0E0

-0030

.0008

0040

.0030

-0020

-0010

-UUUH

JAERI—M 84 —131

SMALL SCALE REFLOOD TEST
RUN 8

205
O---DPT2 A-—-DPT4 +--DPT5
X---DPTEBB
i AAYA A . A 4 Ao A Ak |
I VA RS P A T VIR T T
| J!/IIJ/Vﬁ¥4J\~V\wagﬂ\~p\uwﬂéb“””@wJWWﬁQPAWfAL”ﬂﬂa;ﬁﬂffwh |
| i 40 i i il L au 1 11 3 120 1 1 1 1 180 | ] .I 1200
TIME RFTER FLDOD ( SEC 1)
SMAl.l. SCALE REFLOBD TEST
RUN 8205
O-—--DPT7 A --IPTEB +---D0P10
X---DP12
i ]
o & i Joiy
i mAM”Aﬂ MwMNNPM w“ww\£jwvﬂmy%ﬂ |
s v Wwﬁ 1
. A | IAW | L L I b L 1 L SNAT 1 N i 1 |
A 40 80 120 180 200

TIME AFTER FLOOGD [ SEC )
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VOID FRACTICN (-)

VOID FRACTION (-]

JAERI—-M 84 —131

oMALL SCALE REFLOOD TEST
RUN 8205
@O--- YDPT2 A———- VDPT4 4+~~~ VOPTS
X--- VDPTEB
l-su T 1 1 1 ] 1 T T 1 ! 1 1 1 1 1 1 T L L T
1.00
nuu_ I NN 2 ]
- PR S PN e W RIS S AR S e
-U.EG— ) [N PPN VIR < N O e NNV |
40 ap 12D 160 200
TIME AFTER FLOOD ( SEC 1)
ALE REFLOOD TEST
'{g A VDPTEB 4+——-VDPI1O
1- =TT T T 7 T T T T
1.
1 Ve ]
or SRR
0.50
0.00
_U'E L 1 1] L 40 1 L 1 | 80 1 1 1 L. lzn ] bl L 1 lsu L 1 ] 1 200
TIME AFTER FLOQOD ( SEC )
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Mol

(

ELEVATION

JAERI—-M 84— 131

EE L ELEES SRS S S S S S

*
*
»

RUN ND

8207 x

(323 EFEITEEERSS TSRS 2

LINEAR PERK FOMWER 1.8
SYSTEHM PRESSURE 0.2
INLET WATER TEMPERATURE G0
INJECTED HWRTER VELOCITY 3.9

KW /M
MPA
-C
CH/3

TEMPERATURE PROFILE
INITIAL TURNARQUND TURNAROUND QUENCH QUENCH
CH.NO. SYMBOL TEMP. TIME TEMP . TIME TEMP.
t .C (5 [ .C [ 35 ) { .C )
1 TELL 173 18.5 198 18.5 195
a1 TRZ2 287 76.0 367 180.0 324
52 TR3 428 43.0 K22 182.0 383
67 TCAU 502 52.0 617 166.0 435
7 754U 942 43.0 669 154.5 448
38 TA4M 523 34.0 630 119.0 443
58 TC4M 501 34.0 587 126.0 420
8 T54M 534 37.0 G43 109.5 461
48 TB4M 538 33.0 643 7.0 522
g9 TCAL 506 20.0 oB2 87.0 436
3 T34L 531 18.5 510 B1.S 434
54 TRS 437 17.0 499 51.0 411
5ts) TRG 302 14.9 334 23.0 308
= TE? 184 4.0 189 5.0 189
RUN NO. 8207
8a 160 240 320 400
T T T T T T T T 1 T T T T T 4
132
).t
)
D=
q42
D= - 0.4
et
X
=41
1 ] ! I ! ] [ i l i 1 i o
g0 180 240 320 400
QUENCH TIME (91
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SMALL SCALE REFLOOD TEST
RUN 8207

+---TR3

A - TR2

| IS U NS

| L L H

1100

o a
(=) [=]
o o~

(M) 3uNluy

ddWdl 0"1]

100 150 200 250
)

TIME AFTER FLOOD

g0

SEC

(

S
¥
O-—-— TC4M

SMALL SCALE REFLOOD TEST
RUN 8207
X--—-TR6

+--TRS

A TCAL
-~ TE7

T T 1 T

|l T T T 1 T 1 1 T 1 ! ¥

250

200

SEC )

160

100
TIME AFTER FLOOGD

T

(e

50

1100

(

=)
[~
m
M

(=] =)
L} =

) J¥NLHY3IdHIL AQHTD

(
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JAERI—M 84-—131

LL SCALE REFLOGD TEST
8207

5 i ]
< 4 ]
e & g
€I (4]
| 2| -
i i = |
N \
WlufMU; |
(=]
= | =
i _ ]
3 - -
o
— | .
I
, i i
M 8
o -
o n
T o —
X
“ i i
o | .
(=] o j= ] mlu
o S 8 o i
( MZ*%l/M) 44300 HIAESNHYL 1H3H

SEC )

(

FLOBD

TIME RFTER

%HLE REFLQOOD TEST

ALL S
N 820

(

n X ]
= 4 .
I [}
" - B
X -
+ 4 [
X 2
o B 1
4 - 4
12
[ L ]
T NMJM |
b9 o
4 | ™y |E
fMMWHJ |
o ik 5 1.
P | . T h
b e H
= g 8 o =
MZ®%W/M) * 44303 ¥IJSNUYL LH3IH

)

{ SEC

TIME RFTER FLOQOD
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(KPA)

DIFFERNTIAL PRESS.

(KPR)

DIFFERNTIHL PRESS .

-0120

.0080

-0080

-0030

.ﬁﬂﬂa

-0040

0030

-0020

-0010

.0008

JAERI-M 84 —131

SMALL SCALE REFLGOD TEST
RUN 8207
O---DPT2 A ——PT4 +--0PTS
X-—- OPTEB
IPEZSCINT VORI, VL R ch B v e A
I Aty e RS M\%&wa‘w
i WW%XWWW i
i TS ]
[ M\ L1 1 ; T oL ]
T &0 100 150 200 250
TIME RFTER FLOOD ( SEC 1}
SMALL SCALE REFLOGD TEST
RUN 8207
O---DPT7 A~—— DPT8B +--0P10
X---DP12 '
i 1 1 3 ) 1 1 ¥ T H T T T T 1 1 T ] 4 J
v, i ]
\ Ajzwﬁﬁmvgyg§§tﬁf> J;JMVJ
\MMWL I 1 I Lol l I ! I ]
100 180 200 250

TIME AFTER FLOOGD ( SEC )
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VOID FRACTION (-}

VOID FRACTION (-}

D.50

0.00

._[]_E

0.50

0.00

_G.E

JAERI—M 84— 131

SMALL SCALE REFLOOD TEST
RUN 8207
O---VDPT2 A ——VOPT4 +---¥YOPTS
X--- VDPTEB
P M et AN AT CARSF
S G v e Ve v
i \\~mﬂyuf*”ELvJ“v@Wqur@VNMNMQAquﬂawhﬁq R

50 100 150
TIME AFTER FLOOD

SMALL SCALE REFLDOOD TEST
RUN 8207
O--~ VDPT7 A-—— VDPTEB
X---V¥DP12

(

200

SEC )

+--VDP10

AN

1 1 ] H 1 [l 1

L

J

50 100 150
TIME AFTER FLOOD
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JAERI-M 84 —131

00N OO0 N BN B RO MMM

* *
x RUN NO. 8210 *
E *

MEEXEKMEEE KA KKK KR

LINERR PERK POHWER 1.6 KW/ M
SYSTEM PRESSURE 0.z MPR
INLET WATER TEMPERATURE 100 -C
INJECTED WRTER VELGCITY 3.9 CH/S

(

ELEVATION

TEMPERATURE PROFILE
INITIAL TURNARGUND TURNAROUND GUENCH QUENCH
CH.NO. SYMBOL TEMP. TIME TEMP. TIME TEMP .
{ -C {5 ( .C1i (51 r .C )
86 TCiL 209 29.0 248
gl TRZ 323 44 .0 400 231.0 2386
52 TR3 444 43.0 543 1892.0 410
67 TC4U 437 50.0 608 174.0 442
7 154U 546 49.5 676 175.0 433
38 TR4M 520 40.0 65723 128.0 452
68 TC4M 490 39.0 o8BS 131.0 433
8 T54M 538 42.5 EE1 127.5 468
48 TB4M 043 40.0 E4E i03.0 532
69 TC4L 502 29.0 s77 85.0 438
9 TS4L 533 28-95 607 92.5 452
54 TRE 453 22.0 c0E 5&.0 417
55 TRE 333 14.0 354 25.0 280
5 TE? 219 2.0 zz1 4.5 214
RUN NO. 8210
80 160 240 320 400
1 1 T T T T T T T T 7 T T T 4
- 3
X
)=t
x
-12
X M
-
hed
=41
1 ! e 1 1 I ] 1 L1 ] I 0
80 is0 240 320 400
QUENCH TIME (35
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+--TR3

00

400
SEC )

{

A - TR2

JAERT—M 84 —131

300

? ALE REFLOOD TEST

SMALL SC
RUN 8210

— 175 —

200
TIME RAFTER FLOOD

1100

100

o
i T ) 1 1 1 i ! 1 1 1 1 ! o 1 T 1 i i 1 I T 1] T T 1 1 T
[T ]
-n. % B
< =
- _ —
1
4 w L
L i
. w -
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c
: a
[ B
1 ©
— fum — i} -
— n ~ [~
4 L wl Lw
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\i 1 LT X
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= T So >
g - %U VI
e
] N i S
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i - _ B
i ] Tz 86X | —
X, T
1 ] I TN R R [ Ta | N VR D Lot S N Ll
[=] = b=
=] a o 2 a 8
2 m -— [T}

b b

] 34NLEY3IdWIL aHT3 (M) JdN1B¥3dW3L QU113
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JAERI—M 84— 131

ALL SCALE REFLOOGD TEST
N 8210

SM
RU

_ |
-+ E
LD
— o
= 2
_ -
— —
+ ]
| (=}
3
o ,
! ]
ToT NJ« i
I %+ o
4 | e |8
w1[[;|mmwwwmwww ]
& , 5
R i
& | |
x
= | !
o | |
3 g g g
m o la [=] 1
( Mz*xW/M) * 44300 ¥3I4SNUYL LY3H

)

( SEC

TIME AFTER FLOOCD

CALE REFLOOD TEST

S
210
O--~ HTC4M

ALL
N B8

SM
RU

(

+—-- HTRS

A —_ HTCAL

T T T i T 1 i nnu

| lnu

g

- b

8

® H

% g

& .

z_v i

© ¥ == g

_ulu [ ___| 1

1 T/T, T

R |

o a o m‘u

= g S -
WZ*®W /M) 44300 ¥IJSNUNL LHIH

( SEC )}

TIME ARFTER FLOOD
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(KPR

DIFFERNTIAL PRESS.

(KPR)

DIFFERNTIRL PRESS.

0-0120

0.0080

0.0C60

0-0030

G-OUGH

0.0040

0.0039

0-0020

0.0010

SMALL SC

RUN 8210
O---DPT2
X-~- DPTEB

JAERI—M 84 —131

ALE REFLGOD TEST

A __DPT4

4~~~ DPTG

nl ' :
l I lZUD — 304 — E40[1 ‘ 200
TIME AFTER FLGOD ( SEC )
SMALL SCALE REFLOOD TEST
RUN 8210
O--- DPT7 A DPTBB +--- DP10
X-~--DP12
300 — l400 - 1]
TIME AFTER FLOOD ( SEC )
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VOID FRRCTION (-)

VOID FRACTION (-)

JAERI—M B4 —131

SMALL SCALE REFLOOD TEST
RUN 8210
O---VDPT2 A ——-VYDPTA +--VOPTSE
X---VDPFTEB
1 50 ¥ T T 1 T T T i L T T 13 T + T T T L T T
1.00
f -
0.50 ,,,vl\,\{u‘uv ol V ]
0.00 - MW =
I { 1 1 L W\W L L 1 1 H ] I | 1 )
-0-§ 100 200 300 400 500
TIME AFTER FLOGD ( SEC )
SMALL SCALE REFLOOD TEST
RUN 8210
O--— VOPT? A —— VYOPTHB +---V0OFr10
X-—-VOP12 '
1'50 1 T T 1 i 1 1 1 T T 1 1 [ 1 3 1 T 1 T T
1.
0.50
.00
_B'EB 1 L 1 | lnu 1 I 1 1 200 1 L i 1 3un L L L L 400 L L 1 L 500

TIME AFTER FLOOD ( SEC )
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ELEVATION

JAER[~M 84—13]

2228333 22 28 2 2 2228 8Y

RUN NO

*

. 8308 *

E2 2252232233328 S

LINERR PEARK POWER 1.6 KW/M
SYSTEM FRESSURE 0.1 MFA
INLET WRTER TEMPERRATURE 80 -C
INJECTED KWRTER VELOCDITY 4.0 CM/S
TEMPERATURE PROFILE
INITIAL TURNARCUND TURNAROUNDG GQUENCH QUENCH
CH.NG. SYMBOL TEM TIME TEMP ., TIME TEMP.
[ .C) [ &1 -C { 5  .c )
1 TELL 191 22.5 225 24.0 213
356 TAZ 291 128-0 365 379.0 292
37 TR3 424 1060.0 531 304.0 392
87 TC4U 439 87.0 638 286.0 432
68 TC4M 5l1 28.0 584 217.0 387
8 TS4M 549 25 .5 535 174.0 388
59 TC4L 529 25.0 598 185.0 383
38 TARAS 449 47 .0 525 B2.0 357
40 TRG 34 18.0 342 41.0 284
5 TE? 205 4.5 210 6.5 189
RUN NO. 8308
120 240 360 480 600
T T T T T T T T T T T T 4
3
hat
b=
492
D )- 4
p-
=4
41
1 1 1 L L 1 | 1 ] 1 | [ o
120 240 : 360 480 g8aa
@ UENTCH TIME (5]
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i T i +

.
500
B

+---TR3

B0

—
1

400
SEC )
+-- TAS

(

e K N
I3
=

400

SEC )

(

A-—— TRZ

JAERI—M 84 —131

aco

200

44 ?

P
NS

1 1 ] | SUD
TIME AFTER FLOOD
__TCAL
--TE7
St
T w

g
0

A
N

SMALL SCALE REFLOOD TEST
RUN 8308

200
TIME RFTER FLOOD
— 180 —

LL SCRLE REFLODOD TEST
8308 :

100

o
(=] X
- =t (D \r
% N [ 74 R -
= TT-I
] )
—4 _\ v
7 - 2= 6% | <
TR N U DR HNS N W ¥ NN Mo N SN N S PR [§p]a JUR S N SR S B N N | Fa
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= ] e 2 - 2 = @ B 2
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JAERI—M 84 —131

ARLE REFLOOD TEST

SMALL SC
RUN 8308

{

A-—-- HTA3 -~ HTC4U

O--- HTR2

: Ig
R H
H g ]
& !
- Mw —5
Q
- 8
[ ; 1
2 2 g g
m o - = 1
MZ®*W/M) * 44300 YIASNUYL LU3H

]

( SEC

TIME AFTER FLOOD

SMALL SCALE REFLOOD TEST
RUN B308
(M--- HTC4M

(

+--~HTAS

A-—— HTC4L

| ] [=]
X =
) ]
& |
& ]
S o
4 s
S ]
) E :
H A | -]
=T T ]
] h
E E o n
% | B eV |
[ =] o [ WU
2 g = o T
MZxxbl /M) * 44307 HA4GNUYl 1U3H

SEC )

(

TIME AFTER FLOOD
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(KPR}

DIFFERNTIAL PRESS.

(KPA)

DIFFERNTIAL PRESS.

T T T 1 |2 —
—— .
_‘r_,,*-_&“_

=
= _‘ ~
%
1 } |

-0120

-(0080

-0060

-0030

.UCIGH

-0040

-0030C

-0020

0010

.UGGR

JAERI—-M 84— 131

SMALL SCALE REFLOGBD TEST

RUN 8308
O---0PT2 A-——OPT4 +--DPTS
X-~-[DPTEB

T T T T

1

]
|
%
|

1 L |

300 300 500
TIME RFTER FLOOD ( SEC 1

SMALL SCALE REFLOOD TEST

RUN B308
O---DPTY A——— JPT8B +---DP10
X---DP12

1 1 L 1

lrrf* mﬂ" “
WW!\% ﬂ :

l400 | 500
TIME AFTER FLODD ( SEC )

k2

e sl

Hay
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VOID FRACTION (-~}

VOID FRACTION (-}

JAERT—M 84 —131

SMALL SCRLE REFLQOD TEST
RUN 8308
O-—-—- VDPTZ2 A —— YOPT4 +—--YDOPT5
-~ VDOPTE
1'50 1 |l 1 b T 1 T 1 T 1 ] T T ] T
1.00 |
0.50 r&\w%wumnwJMMmeHmHNMﬁw“&ﬁUJv ]
M k) FoN L
W A AL A i
0.00 PN PR .| S R T S ST W e S ]
i \\»WMWWM |
B YT — 200 300 0 500
TIME AFTER FLBGD [ SEC )
SMALL SCALE REFLOOD TEST
RUN 8308
O-—- VDPT7 A —— YDPTEB +--VIOPID
X---ypprP12
1'50 T i 1 I 1 1 I 1 T 1 T T 1 Ll
1.
0.50 .
umu_
03— "Tog BT T T T T 500
TIME AFTER FLOGD ( SEC )
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(

ELEVATIOGN

MEMERMER LR EE KRR EE

* *
" RUN NO. 8309 *
» »

BEEEEEKEERXEEEEXENEX XK KX

{LINERR PEAK POWER 1.8

JAERI—M 84—131

KW/M
SYSTEM PREDSURE -1 MFR
INLET WATER TEMPERATURE 80 -C
[NJECTED WATER VELOCITY 4.0 CH/S

600

TEMPERATURE PROFILE
INITIAL TURNAROUND TURNARCUNG  QUENCH QUENCH
CH.NO. SYMBOL  TEMP. TIME TENP, TIME TEMP.
[ .C ) (51 {.C ) (s ) ( .C )
1 TELIL 228§ 22.0 252 32.0 176
36  TA2 3zt 73.5 398 447.5 316
a7 TA3 456 33.5 558 365.5 423
87~ TC4U 494 115.5 868 327.5 446
68 TC4M 506 30.5 087 242 .5 409
8  TS4M 560 41.5 668 259.5 380
59  TCAL 514 43.5 5039 168.5 462
33 TAS 452 32.5 527 93.5 358
40  TRS 320 17.5 348 42.5 312
5  TE7 217 4.0 220 6.0 214
RUN NO. 8309
120 240 360 480
H T T T T T T T L H T T T T
o
=
X
B
pot
-4
L 1 1 1 1 i 1 1 1 1 i L
120 240 360 480
QUENCH TIME (5)

— 184 —

500



JAERI—M 84 —131

ALE REFLOGBD TEST

+--TA3

& TA2

T

T

\

1100

)

(

) 3HNLBY¥3IdW3L 0

o=
=]
i

B13

300 400 500
TIME RFTER FLOOD SEC )

200

100

{

gHLE REFLOOD TEST

SMALL _§
RUN 830

+-~- TRS

—- TCAL
—— TE7

44

O--- TC4M
X~~~ THGB

500

i L,
L il 707

400

SEC )

Mot

aao

ses o

b

200

T

T

(e

.,
R

100

1100

fo |
o
™~

a
=]
13

] JdNisyddWdl ag1d

SUUU

(

TIME AFTER FLOOD
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(W/Muxx2K )

HERT TRANSFER COEFF.

)

{W/ Men2K

HEAT TRANSFER COEFF.

300

200

100

-IDB

300

200

100

—10%

JAERI—M 84— 131

ggﬂLE REFLOOD TEST

A-——-HTASZ

+--HTCAU

aas et Rl

TR I S |

-— 186 —

VORIV R
| ]
1 ] ! 1 lﬂu | L lznu 1 1 1 L snn L 1 1 ] ‘DD I Euu
TIME RFTER FLOOD ¢ SEC )
SMALL SCALE REFLOOOD TEST
RUN B308
O--- HTC4M A __HTC4L +--- HTAS
X--- HTAGE
——rp T B B
I A N i .“J ]
| M i :
1 1 ] H 100 i 1 i 200 1 L 1 i 300 1 I H 1 ‘UU LI suu
TIME AFTER FLOOD ( SEC )



(KPR)

DIFFERNTIAL PRESS.

(KPA)

DIFFERNTIAL PRESS.

-0060 %
-0030 { /M

JAERI—M 84— 131

SMALL SCALE REFLOOD TEST
RUN 8309
O--- DPT2 A ——DPT4 +-- DPTS
X--- DPTBB
'nlzu 1 1 T 1 T 1 1 1 [ T T T 1 1 T T T T
»0090 I ]

] 1 i 1

TIME AFTER FLOOD { SEC )

— 187 —

it *MWWWWC‘* 1
-ﬂUUE L o0 IR N T S B o Loode b T [ T =
TIME ARFTER FLOOD ( SEC )
SMALL SCALE REFLOOD TEST
RUN 8309
O---DPT7 M- [PT8BH +---DP10
X---DP12
-0040 T T T T 7 T T 7 T T 1
-0030
.0020
.0ain
-000g gl =5



VOID FRACTION (-)

VOID FRACTION (-}

JAERI—M 84 —131

SMALL SCALE REFLOOBD TEST
RUN 83089
O---VDPTZ A-——YOPT4 +——--¥YDPT5
X---VOPTGBE
l su T T 1 1 1 T 1 t ] 1 1 H T H T 1 { 1
oo ‘

1 L L 1

T s

N

= e Vwmﬂwww

0.s0

/HpmhﬁywwvvwﬂﬁrﬂwuNwwﬂrmpNNvMQMMﬁNﬂvﬂErthnj

0-c0

-0. Lol i I N Ldo ol TR | [N SO A
0 EG 100 200 300 400 soo

TIME AFTER FLOOD ( SEC )

SMALL SCALE REFLGOD TEST
RUN 8308
O--- VOPT7 A - YDPT8B +--VvOP10
X---VOPi2
1.50 A T T T 1 T T T T T T T T T T T T T

1 i 1 !

1.00 % g

0.50

L L 1 1

1 L L L

0.0c bv
1 1 | L l L ] 1

B T S BT 300 400 500
TIME AFTER FLOOD ( SEC )
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(

ELEVATION

JAERI—M 84 —131

0 NENE N0 N N

* *
* RUN NO. B311 ¥
= *

NN NN NN KKK KN KN

LINERR FERK POWER 1.8 KH/M
SYSTEM PRESSURE 0.2 MFRA
INLET HRTER TEMPERABTURE 80 .C
INJECTED WRTER YELCGCITY 4.0 CH/S

TEMPERARTURE PROFILE
INITIAL TURNARGUND TURNAROUND QUENCH GUENCH
CH.NO. SYMBOL TEMP . TIME TEMP . TIME TEMP.
Ll {51 { .C {31 t .C )
1 TEIL 209 18-5 245 23.5 201
36 TRZ2 277 84.5 376 232.5 287
37 TR3 402 77.5 517 187.5 384
87 TC4U 476 73.5 540 173.5 455
E8 TC4M 481 26-5 568 130.5 400
8 TS4M 533 iz.5 532 i0g8.5 425
639 TC4L 490 39.5 875 86.5 454
54 TRS 460 LE-5 915 £5.5 423
55 TR6 333 13.5 358 24.5 323
S TE7 204 3.5 208 5.0 191
RUN NO. 831t
80 180 240 320 400
T T Y T T 1 T T T T T T 4
93
X
®
p:1
q42
= h- ¢
ot
®
=51
i L i 1 1 1 1 ! L 1 a
80 [§:38] 240 320 400
QUENTCH TIME {51
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JAERI—M 84 —131

SMALL SCALE REFLOLGD TEST
RUN 8311

+--- TA3

A TAZ

500

400

SEC 1}

360

200
TIME RFTER FLOOD

L ) I ]

<

100

1100

(

¥

o
jw]
™~

Bl
=
=

) 3¥N1-H¥3dW3l ad13

{

CALE REFLCGBD TEST

S
11

3
O--- TC4M
X---TRE

LL
8

+—--TR5

A __ TCAL
—— TET7

A

500

400

SEC )

aoon

200
TIME AFTER FLGOD

!
-

100

1100

=3 (= (=]
(=} [=] =]
m = 1~}

(M%) FAuNLBYIdWIL OY1D

(

— 190 —



JAERI-M 84 —131

ALL SCALE REFLOOD TEST
N B311

SM
RU

(

A---HTA3 +-- HTC4U

O~~~ HTRA2

T T T T

500

400

)

Far,
TR

Al
=

2

300

200
TIME RFTER FLOOGD

100

MW /M)

8 8
N

* 44307 ¥34SNBYL LU3H

[= ]
(=
—

i

{ SEC

L
8
O--~ HTC4M

SMELL SCALE REFLOGD TEST
RUN B311
X--- HTRE

(

+-- HTRS

& ——- HTCAL

600

400

)

fap. oW
QN N

Far. XN

aco

Far 5N

F.NN
Vf

200

100

HEXRXL /M)

—i (=]

"44303 dJ45NUHL 1H3H

{ SEC

TIME AFTER FLOOD
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(KPR)

DIFFERNTIAL PRESS.

(KPR}

DIFFERNTIRL PRESS.

-0120

-002a

-0060

-0o3c

.UUDR

-0040

0030

-0o20

0010

.OUUH

JAERI—M 84 —131

SMALL SCALE REFLOGD TEST

RUN 8311
-~ DPT2 A - DPT4 +--- DPT5
X--- DPTEB

1
200

— 192 —

100 300 400 500
TIME RFTER FLOOD ( SEC
SMALL _SCALE REFLOOD TEST
RUN 8311 |
©--~DPT7 A-—- DPTBB +---DP10
X---DP12
I{EB 200 oo — !400 | soo
TIME AFTER FLOOD ([ SEC )



VOID FRACTION (-)

(-]

VOID FRACTION

1.50

JAERI—M 84—131

S?RLE REFLOGBD TEST

A YDPT4

4—-- VDPTS

L 1 I !

~0-pr—— oo 200 300 400 500
TIME AFTER FLOOD ( SEC )
SMRLL SCALE REFLODDO TEST
RUN 8311
M--- VDPT7 A-—-- YDPTBB +-~ ¥0OP10
HK---¥VDOP1?
1.50 =T T | — ™ T T —T—TT T
t.
0.50
nmnﬁ
-0 o R I T R T R T, A 500
TIME ARFTER FLOOD ( SEC )
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ELEVATION

JAERI—M 84 —131

IO 20NN N N NE 0N NE 2 N

* x
] RUN NO. 8312 x
» *

(32 F3 233233222 23

LINEAR PEAK PCOWER 1.6 KH/M
SYSTEM PRESSURE 0.2 Hea
INLET WATER TEMPERATURE 100 .C
INJECTED WARTER VELOCITY 4.0 CM/S

INITIARL TURNAROUND TURNRROUND QUENCH GUENCH

CH.NO. SYMBOL TEMP . TINE TEMP . TIME TEMP.
( .C23 { §1 r .C 1 t 51 t .C 1

1 TEIL 228 23.0 262 32.0 205
36 TA2 292 63.0 373 211.0 269
37 TA3 409 62.0 509 173.0 398
67 TC44U 475 73.0 620 170.0 392
51| TC4M 470 30-0 554 130-0 3B2
8 T54M 524 34 .5 623 131.0 350
68 TCAL 487 35.0 570 31.0 444
54 TRG 448 27.G 508 58.0 399
55 TRG 326 19.0 357 25.0 323
5 TE? Z12 7.0 220 10.0 183

RUN NO. 8312

Q B8O [§:1i1 240 320 400
Y T T T T T T T T T T T T T T 4
-3
X

P

pai
=2

X
X
P

11
1 ] ! | 1 ] 1 1 1 i i 1 1 1 a
80 L&0 240 320 400

QUENCH TIME (8
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JAERI—M 84 —131

ALL SCALE REFLOOD TEST
N 8312

oM
RU

+--- 7R3

A - TR2

500

400

)

300

S

\

200
TIME RAFTER FLOOD

L

o L. 1

L

Nw
Lt

100

1100

(

)

a
[=]

] JYNiB¥3dW4L O

o
=)
n

g13

SEC

(

? ALE REFLOOD TEST

SMELL 8C
RUN 8312

A TCAL +-- TRS

& TE7

O--- TC4M
X--- TR6

500

400

)

300

200

100

1100

{

o
]
o
A

E=)
=1

=]
=]

} 3UNIHYI4WIL aUT1D

SEC

(

TIME AFTER FLOOD
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)

[ W/ Mex2K

HERT TRANSFER COEFF.

)

(W/Men2K

HEAT TRANSFER COEFF.

300

200

10c

-iﬂa

300

200

100

—10%

JAERI—M 84—131

A—--HTA3

+-- HTC4U

‘r& T

| i 1 |

I} il i ]

| i 1

TIME AFTER FLOOD

— 196 —

( SEC

100 200 300 400 500
TIME AFTER FLOOD [( SEC )

SMALL SCRLE REFLOOD TEST
RUN 83172

(- HTCAM A _HTCAL +——- HTR5

X--- HTRG

T ] i’\ API@I@(T%I [ 1 1 1
' j i '
i M’" ]
s .

BN llﬂﬂ — IZUU e ‘303 — 400 500



(KPR

DIFFERNTIAL PRESS.

(KPA)

DIFFERNTIAL PRESS.

JAERI—M 84 —131

SMALL SCALE REFLOBD TEST
RUN 8

312
O---DPT2 A--—DPT4 +--DPTS
X--- DPTGB

'Ulzu [ v i 1 1 T 1 1 i T 1 T 1 T 1 1 T i 1 T

£ S L

1 T T T

Majsizly

E
3
T

-00840

T

-0030

[ L i I 1 1 i !

100 200 lSBE} 400 500
TIME AFTER FLOOOD ( SEC )

-0008 e

sMPALL SCALE REFLOOD TEST
RUN 8312
O---DPT7 A-—--IPTBB +--D0P10
X-—--DP12
-0040 | I i S — T T T 7T T

=0G38

| i 1 1

-0020

0010

L 1] L 1 1 ) L

300 400 500
TIME RFTER FLOOD ( SEC 3}

-UUUB

— 197 —



VOID FRACTION (-)

(-]

veID FRACTION

JAERI—M 84 —131

SMALL SCALE REFL0OOD TEST
RUN 8312
O---VOPT2 A——- VDPT4 +--VDPTS
X---VYDPTEB
1'50 T 1 T T T 1 1 I 1 T i 1 1 T T 1 [ T T
1.00 M4 ]
i Pt~ A g
0.00 ykhvﬁhﬂn
R \w&;nAAEhmmiﬂﬂfA€$n¢ﬂmJJ{%aJ“” J
_G.Ec L 1 ! | lnu 1 1 1 [200 [l ] 1 fsnu L 1 L 1400 ! 1 i Lsnn
TIME AFTER FLOOOD ( SEC )
SMALL SCALE REFLOOD TEST
RUN 8312
O-—- VOPT? A —— YOPTBA “+--- ¥OP10
X---V¥DP12
1.50 T T | — | —TTT R E—

1.00 Wlva\A

0-50

c.0o

wi] w 11 1 L | 1 1 1 1 L H L L L L 1 L i | L L
0 EG 100 200 300 400 E00

TIME RFTER FLOOD ( SEC )
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JAERI—-M 84 —131

JE NN D B NN NN

* *
x RUN NO. 8313 *
- : »*

EEEEERKMENEEXEKEKEEXXNK

{

ELEVATION

LINEAR PERK POMWER 1.8 KW/M
SYSTEM PRESSURE 0.2z NP A
INLET WATER TEMPERATURE 100 L
INJECTED WRTER YELOCITY 3.9 CM/8

TEMPERATURE PROFILE
INITIAL TURNRROUND TURNARDUND QUENCH QUENCH
CH.NO. SYMBOL TEM TIME TEMP . TIME TEMP.
{ .C ) [ 5 ( .C 3 { 51} C .C )
1 TEILL 218 2B.5 285 39.5 192
36 TRZ 314 56.0 403 . 249.0 308
37 TA3 430 78.0 548 198.0 429
57 TC4U 500 75.0 658 201.0 485
58 TC4M 4385 33.0 991 150.0 385
8 TS4H 532 38.5 BBE1 142.0 349
B9 TC4L 5189 29.0 611 103.0 437
o4 TRS 447 26.0 521 85.0 424
55 TREB 322 18.0 357 29.0 330
5 TE? 214 6.0 222 9.0 214
RUN NO. 8313
8a 150 240 3za 400
T T T T T T T o T T T T T 4
3
X
)= ¢
X
—H2
X
X
.
-1
1 i i 1 1 ] L ] 1 1 | a
8a 180 240 30 400
QUENCH TIME (5]
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CLAD TEMPERATURE (K}

CLAD TEMPERATURE (K)

1100

800

700

800

300

1100

a00

700

500

aao

JAERI—M 84—131

SHHL% SCALE REFLOOD TEST
RUN 6313

-~ TE1IL A-—- TAZ +---TA3
X--— TC4U
"///«%—mxx i
%//ﬁ&hhﬁkhxghﬁﬁg )
AR |
t LB o o I VL il ]
1 i 1 | lﬂu 1 1 izun i 1 | ISD0 L L 1 1 400 I_snn
TIME RFTER FLOBD ( SEC ]
SMAL!L SCALE REFLOOD TEST
RUN 8313
O---TC4M A.—— TCAL +-- TRE
X-—-- TRB & —- TE7
- ‘&\ -
J_Q%L b % A @9'5—-@-)%-%“ |
E— Ilﬂﬂ — '200 — ]300 — I&Uﬂ 500
TIME AFTER FLOOD ( SEC )

— 200 —



)

( W/ Mxx2K

HEAT TRANSFER COEFF.

)

(W/ Mex2K

HEAT TRANSFER COEFF.

JAERI— M B4 —131

SMRLL SCALE REFLOOD TEST
RUN 8313
' M-—- HTAZ A - HTA3 +—--HTC4AU
auu 1 1 1 T [ T T 1 1 'ﬂ‘f |kﬂ;ﬂ' 1 T T T T 1 1 1
200 N
100
0
—IGB SR R B o5 IO 503 bl 505 [ [400 PR T B =
TIME AFTER FLOOD ( SEC )
SMALL SCALE REFLOOD TEST
RUN 8313
O--- HTC4M A - HTCAL +-—-- HTRS
K---HTRB
300 TR B BB T T T r—TT7
3 \ |
200 j
100
1]
_108 l 1 1 L 100 i ] ] L 200 L 1 H L Snu 1 1 1 1 400 L 1 1 L Euu

TIME AFTER FLOOD ( SEC )
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(KPR}

DIFFERNTIAL PRESS.

(KPA3

DIFFERNTIAL PRESS.

JAERI—M 84 —131

SMALL SCALE REFLOOD TEST
RUN 8313
O--- DPT2 A ——DPT4 4---DPTS
X———- OPTEB
-0120 T T T T ) T 1 T ¥ ) T 1 1 T T 1 1 T 1
.0080 ]
/ﬂ”@WAWEMﬂ%ﬂvWNQMMM@WhﬂﬁwwM :
.0068 :
I /AffvfM“*WH”WW@W%W@WmMWWWW ]
-0030 -
e Sy ;
'0008 :I L 1 100 1 I 1 1 200 Ll L 300 1 L 1 ‘00 1 1 1 lsun
TIME AFTER FLOOD { SEC )
SMALL SCALE REFLOOD TEST
RUN 8313
®©-—- DPT7 A - DPT8B +—--DP10
X-—-DP12
'0040 1 1 1 1 1 1 1 T T T L T i 1 T t [ I 1
0030 r
0020 I

-0010

= "ame

' T 1
-
o
o
(1]
Q L
[=]

1 1 1 1 i L 1 L
-uoog 103E > %5h 0o

TIME RFTER FLOOD ( SEC )
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VOID FRACTION (-)

vaiD FRACTION (-)

1.50

1.00

0.50

.00

0-50

_O_E

JAERI—M 84 —13!

SMALL SCALE REFLOOD TEST
RUN 8313
O---VDPT2 A - YOPT4 4——- ¥YOPTH
¥--~- YDPTEGB
L el |
i s, oS ]
- WMW*\ 1
i 1 1 L 100 1 1 1 Iznn 1 ] | 1 300 1 1 1 1400 i snn
TIME RAFTER FLOOD ( SEC )
SMALLL SCALE REFLOQOD TEST
RUN 8313
O--- VOPT? A—— VOPTEB +-- VDF10
X---¥YOP12 '
I ;: Vit ]
r ! 1 L i 1 1 L 1 L 1 1 L 1 1 I 1 | ]
100 200 300 400 500
TIME AFTER FLOOD ( SEC )
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{

ELEVATION

JAERI—M 84— 131

NN 0 N

*
*
»

RUN NO

8314

MHEEREKEEE KK EREERX X EXEE

LINEAR PEHK POKER 2.0 KW/M
SYSTEM PRESSURE 0.2 MPA
INLET WATER TEMFERATURE 160 .C
[NJECTED WATER VELOCITY 3.9 CM/3
TEMPERATURE FRCFILE
INITIAL TURNRROUND TURNARROUND QUENCH BUENCH
CH.NQ. SYMBOL TEMP . TIMKE TEMP. TIME TEMP .
{ .C ) { 5§ [ .C ) (8] [ .C 1
1 TEIL 229 20.5 273 33.5 208
36 TA2 320 67.5 409 271.5 324
37 TA3 422 B4.5 558 210.5 448
67 TC4U 478 91.5 B67 216.5 493
68 TC4M 482 29.5 576 157.5 412
8 TS4M 535 34.0 6549 158.5 363
B3 TCAL 563 36.59 600 104.5 478
S4 TRS 45% 29-9 024 62.5 4232
55 TRE 338 13.5 366 25.5 337
9 TE7 221 2.5 224 4.5 208
RUN NO. 8314
k3 {60 240 320 4G60
T T T T T T T T T T T T T 4
43
X
X
q2
X
=
X
1
i 1 ! 1 ! I 1 I 1 i 1 | C
8d 180 240 320 400
G UENCH TIME {95
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JAERI—M 84 — 131

? ALE REFLOCD TEST

MALL SC
UN 8314

aMA
RUN

+--- TA3

A TA2

500

400

)

300

200
TIME AFTER FLOOD

X

L /// I JE N |

100

lic0

o [=] =]
o

(M] J¥NiPdY3dW3IL O”TD

SEC

(

LL SCALE REFLOBD TEST
B314

+—- TR5

—— TCAL
—— TE7

46

T T 1 T i

500

400

)

300

Kg% o 7 o e

s

200

a
i
[aN]

172,

100

1100

(

X gog

]

0
500

JaNLHYIdWIL OB

SEC

(

TIME AFTER FLOGD

— 205 —



)

) HEAT TRANSFER COEFF. (W/Mx%2K

(W/Mux2K

HERT TRANSFER COEFF.

3co

200

100

—IBE

300

200

100

—IUB

JAERI—M 84 — 131

SMALL SCALE REFLOGD TEST
RUN 8314
O--- HTA2 A-—— HTA3 +-- HTC4U
- 1
— L100 — iZUU — lSBIJ o '4Dﬂ 500
TIME AFTER FLOGD ( SEC )
SMALL SCALE REFLOOD TEST
RUN 8314
O--- HTC4NM A —— HTC4L “+-—— HTRS
X--- HTRG6
— '1nn E— IZUU — I300 i ' I4DO 600
TIME AFTER FLOGD ( SEC )
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(KPR)

DIFFERNTIAL PRESS.

(KPR)

DIFFERNTIAL PRESS.

JAERI—M 84— 131

SMALL SCALE REFLOOD TEST
RUN 8

314
O-~--0PT2 &H———DPT4 +--0PT5
X---DPTEBB
.0120 T | S S | L e — | R T

! L 1 |

-0080

! M@M@W@wﬂwwww
0080 I -

-8030

-0608 = 100 200 300 400
TIME AFTER FLOBD ( SEC )
SMALL SCARLE REFLOOD TEST
RUN 8314
O---0PT7 A —— OPT8B +--0P10
X-—--DpP12
0040 T T T T TT Y

oot
g

-0020

v
i

. me”ﬁsuj\.
T 0 ST ‘-fq/

n =
T

L0010 i

_&:\ T B T A A T Y. -V - PRV u_&ﬁ JL\}J\Uﬁi L i

-000g oo Tohen0 30 400

TIME AFTER FLOGD  SEC )
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VOID FRACTION (-}

VOID FRRACTION (-}

JAERI—M 84 — 131

SMALL SCALF REFLOOD TEST
RUN 8314
O---VOPT2 A - YDPT4 +-- ¥DPTS
X---VDPTGB
l'su F 1 1 1 T 1 T 13 I T 1 T T 3 1 T T 1 i ]
1.00 ]
0.5 | mww*w“ mg :
0-00
I BN ANPAN T B Ay B -
_U.EU 13 L 1 1 lnn 1 1 i {zﬂﬂ i 1 1 IBDD | L 1 1 400 1 1 L Isnu
TIME AFTER FLOOD ( SEC )
SMALL SCRLE REFLOOD TEST
RUN 8314
O--- YOPT? A - YOPTHB +--¥0OP10
X---¥DP12
1.50 T T T T T —TT T T———T T T 1
1.
0.
omui
O e swo 480 500
TIME AFTER FLOGD ( SEC )
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{

ELEVATION

JAERI—M 84 —131

0 N6 206 20E J0E 306 306 0 0 6 JE 0N 06 0 K

*
-

RUN NO.

8316

*
*
*

EEEEEMEMUXEEEXEKKEXK XK

400

— 209 —

LINEAR PERK POHER 1.8 KW /M
SYSTEM PRESSURE 0.2
INLET WATER TEMPERATURE 100
INJECTED KWRTER VELOCITY 4.1 cH/8
TEMPERARTURE PROFILE
INITIAL TURNAROUND TURNAROUND QUENCH QUENCH
CH.NO. SYMBOL TEMP. TIME TEMP . TIME TEMP .
{ .C [ 5 C .C (5 ¢ .C)
1 TELL 171 25.0 204
36 TA2 232 76.0 325 177-0 239
37 TA3 313 2.0 449 132.0 AD4
87 TC4U 354 §7.0 3934 148.0 437
58 TC4H 358 41.0 460 103.0 383
69 TC4AL 367 30.0 468 2.0 425
54 TRS 324 22.0 388 36.0 380
35 TRG 240 13.0 270 14.0 268
5 TE? 168 5.0 175 5.0 175
RUN NO. 8318
ga 160 240 320
T T T T T T T T T T T
X
X
L i
-
A
X
I 1 i L : : 1 1 I ! L
80 160 240 320
QUENTCH TIME S

]
400



CLAD TEMPERATURE (K)

CLAD TEMPERATURE (K)

1100

200

700

500

aoo

1100

800

700

500

3o

JAERI— M 84 — 131

SMALL SCALE REFLOOD TEST

RUN 8316
O-- TEIL A ——TR2 4-——TR3
¥--—TC4U

i | i

e

- €3 & s
1 | | L 50 ] [l 1 i 100 oL L ] L 150 | ] | A znn i 250
TIME AFTER FLOOD ( SEC )

SMALL SCALE REFLOOD TEST
RUN 8316

O--- TC4M A TCAL +-— TRS

X--- TR6 - TE7 _
L e |
‘g/ %\ N

i

~

1

Y

1 1 | 1

L

100

150

TIME AFTER FLOQD

— 210 —

{

200
SEC )



)

{WH/ Mex2K

HEAT TRANSFER COEFF.

)

(W/Mex2K

HEAT TRANSFER COEFF.

JAERI—M 84— 131

SMALL SCALE REFLOOD TEST
RUN 8316
O--~ HTA2 &--— HTA3 +--~ HTC4U
300 T T T T T T T T T . = T T { T @P:

L T T T

200 M W“M/ww

100 P

- R R W D SO N TS S S R T L1
10% 80 1o 150 200

TIME AFTER FLOOBD ( SEC )
SMALL SCALE REFLOOD TEST
RUN 8315
O--- HTC4M A HTCAL +—-—- HTRG
X---HTRGE
3040 T e {5 T— O A4
N ijé/\ﬂ/V
100
|
__IUB £ l50 1] i L 1 lnu L 1 1 1 150 1 L ] i 2nu 1 1

TIME AFTER FLOOD ( SEC )
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(KPA)

DIFFERNTIRL PRESS.

(KPR)

DIFFERNTIAL PREGSS.

-0120

-0080

.0080

-0030

.DGGE

-0c40

-0030

-0020

.0010

-UDUB

JAERI—M 84 —131

SMALL SCALE REFLOOD TEST

RUN 8316
O--- DPT2 A ——DPT4 +---DOPTS5
X---DPTEB

i 1 ] 1

f :

| ! i 1 i 1 1 5 L

{

i

I L]

L

' 50 100 150 210 250
TIME AFTER FLOOR ( SEC )
SMALL SCALE REFLQOOD TEST
RUN 83186
O---0PT7? A -—DPT8B +-~--0OP10
X---0P172
! ! . 11 .i" =\,I' :
i'}!h ’, F !rﬁ;‘ltlk{qug‘!\hh#!%‘.
?@ﬂ?ﬂﬁhﬂﬁﬁﬂaﬁ%W” 1
Tso o 200 T
TIME AFTER FLOOD ( SEC )
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VOID FRRCTION (-3}

(-

VOID FRACTION

JAERI—M 84— 131

SMALL SCALE REFLOOD TEST
RUN 8

316
O--- VDPT2 A YOPT4 +--- VOPTH
»--- VOPTEB
l-su 1 ] 1 t 1 T 1 i T L T 13 I T T T ¥
1.00 i
A N |
D.50 /Aﬁwpﬁy$meb&‘ A
1N AT
0-00
_D_Ec | 15{1 L 11001 [ s150| L lzuul Ll 250
TIME RFTER FLOOD ( SEC )
SMALL SCALE REFLOOD TEST
RUN 8316
M-——- VOPT? A - ¥OPTEB +--¥DFr10
X---VOP12
1-50 T T L — I T LI I S | —

0-50

g.00

L 1 I | L 1 1 L L L ]

i L ] L L 1

—O-EG

TIME AFTER FLOOD
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0NN B JE N N K KK

* ®
% RUM NO. 8317 *
» »

MREREN NN KRR KK KK

LINEAR PERK POMER 1.8 KW /M
SYSTEM PRESSURE 0.2 MPR
INLET WATER TEMPERARTURE 100 .C

INJECTED WATER VELBCITY 6.0 CHM/5

(

ELEVYVATIOGN

TEMPERATURE PROFILE
INITIAL TURNARDUND TURNARQUND RUENCH QUENCH
CH.NG. SYMBOL TEMP . TIME TENP . TIME TEMP.
{ «C ) [ § 1! t .C 1 [ 3] [ .C )
{ TEIL 230 150 258 20.5 202
35 TRZ2 301 39.0 360 159.0 287
37 TA3 417 40.0 500 127.0 408
g7 TC4U 481 558.0 585 152.0 417
68 TC4M 477 20 -0 537 117.0 385
69 TCAL 498 18.C 559 B1.0 411
54 TRE 448 5.0 495 49.0 403
55 TRE 329 13.0 353 23.0 323
g TE7 164 5.5 200 7.0 196
RUN NG. B317
40 80 120 160 200
T T T T 7 T 7 T T T 7 T T T 4
-3
B
X
h-
2
hid
I
p
=1
i ] L I 1 1 1 ) 1 | i 1 a
40 80 120 180 240
Q UENCH TIME S )
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ALL SCALE REFLOOD TEST
N 8317

M
RU

+—-TA3

A—--- TR2

ML

—

/
/

1

K

1100

(M) 34NLB

=)
=]
o~

|
I
I

43dW3l O

g7

160 200
}

120

ag
TIME RFTER FLOGD

40

SEC

(

%HLE REFLOBD TEST

S
1

3
O--—TC4M
X~~~ TRE

SMALL
RUN 8

+---TR5

A TCAL
--TE?

é

SN

& N

oy
T/ 51
R

e

5,
AT

5

_J

]

i1oe

o
o |

} JNLlBY3IdW3IL a8

120 160 200
TIME AFTER FLOOGD

80

40

SEC )

{
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LL SCALE REFLOOD TEST
317

L
8
M--- HTAZ

(

+-—— HTC4U

A——-- HTA3

—— @
B =] i
JV |
4 , i
[ mW |
AHV :
R < i
R AH% i
8
i 9 i
g g g g
m N - (=] |
MEexxl /M) * 44303 Y¥YI4SNUHL 1U3IH

SEC ]

{

TIME AFTER FLOOD

CALE REFLOOD TEST

S
1

(

+--- HTRS

A - HTCAL

HE*%W/M]

200

160

AL
=

120

¥ PN

W

80

1
y

40

o) o
a =]
m o

443030 ¥34SNBHL 1

o

H3H

)

( SEC

TIME RFTER FLOOD
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(KPR}

DIFFERNTIRL PRESS.

{KPRA)

DIFFERNTIAL PRESS.

JAERI—M 84 —131

SCALE REFLBOD TEST

SMALL
RUN 8317
O---0PT2 A ——DPT4 +--D0PT5
X-—-DPTEGB ‘
-0120 T —T T T T T
0080

«A080 ///\QN.

-0030

A
W
B

! 1 | ! 1 i [ i ! ! ) 1 !

]
-aceg 8D 120 160

TIME AFTER FLOOD ([ SEC 3

SMALL SCALE REFLOCGD TEST
RUN 8317

O---DPT7? A-—— DPTBB +---pP10
X--DP12 '

0040 T T T T T T T T T

2030

-QG20

| W/\/U\U ity

1 Il L Il

" et AR

-ooog 8D 120 180

TIME AFTER FLOOD ( SEC )
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VOID FRACTION (-)

(-]

VOID FRACTION

0.50

D-og

0.00

-ﬂ.ﬁ

JAERI - M 84131

SMALL SCALE REFLOOD TEST
RUN 8317
O--- VDPT2 A-—- YOPT4 4--- VDPTS
X-—--VDPTEB
- , i
CﬁZ%;;gﬁ<3t::b%thJM%MWVAAfx o ]
N~
i REAVRARAY : I
|- MWWM -
i L O' 40 i @ i 1 BdD L L i@ [ 120 L@l 1 i 1%0 t H znﬂ
TIME AFTER FLOOD ( SEC )
SMALL SCALE REFLOOD TEST
RUN 8317
“O---VOPT? A —- YOPTBB +-- VOP10
X---VOP12
L | 1 | 4G 1 L 1 l au 1. 1 L 1 120 ] L ] L IED L L zgu
TIME AFTER FLOOGD ( SEC )
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MR R MW AEERE RN

»* *
* RUN NO. 8318 ¥
x *

MMEEEEEMEENEXE KK R K KX

LINERR PEAK POWER 1.8 KW/M
SYSTEM PRESSURE . 0.2 MPA
INLET WATER TEMPERATURE 100 .C
INJECTED WATER VELACITY 3.1 EM/S
TEMPERRTURE FROFILE
INITIAL TURNARQUND TURNAROUND QUENCH QUENCH
CH.NO. SYMBOL TEMP . TIHE TEMP . TIME TEMP .
{ -C) [ 5 ) t .C { 5] t.C 1
1 TELL 222 31.0 281 48 .5 202
36 TR2 3azi 68-.5 474 276.5 318
37 TR3 454 57.% 587 223.5 427
57 TC4U 490 88.5 694 216.5 482
68 TC4M 483 39.5 603 181.5 406
59 TCAL S04 43.5 621 113.5 453
54 TRS 449 32.9 5386 71.5 438
95 TRG 320 21.5 364 33.5 330
5 TE? 212 7.0 221 10.% 213
RUN NO. B318
34 LB2 240 320 400
T T T T T T T T T T T 4
= |l .
- -3
=
o
- X
—
o X
L 12
=
X
Ll
— X
Ut
h- ¢
L =1
X
1 1 1 1 1 ] i i i L o
a0 160 240 320 400
@ uUENTCTCH TIME (5]
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CLAD TEMPERATURE (K)

CLAD TEMPERATURE (K)

JAERI—M 84 —131

1100 t T 1 1 1 T T T i 1 1 1 i i T 1 v T

500 i ////kf/ﬁ“‘>@\“a\\ |

=
J/

700

500 L
I L——Ga—«—% oy | Sperb gkﬁ. ]

ann | 1 1 | ! 1 L ! ! i [ L 1 [ 1 L | i 1 L

o] 100 200 300 400 500
TIME AFTER FLOOD ( SEC )
SMALL SCALE REFLODD TEST
RUN 8318
O--—-- TLAN A——TCAL 4+—-~-TRS
X~—-TRE ‘ &-—--TE7
lluu T 1 T ] T ) 1 T 1 T ] 1 ] 1 1] ) 1 ]
900
700 %?\Y&w
500
[~ L S r\>~_ Akk\ wa Far.NN4 far. XN 7
| )N DE TV o W |
auuu L 1 L 100 ] | 1 i zuu 13 1 1 1. aun L 1 1 4uu 1 1 1 L Enn

TIME RFTER FLOOD ( SEC !
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{ W/ Mue2K

HEAT TRANSFER COEFF.

)

{W/ Mex2K

HERT TRANSFER COEFF .

360

200

1po

—IOB

300

200

100

—108

JAERI-M 84 —131

SMALL SCALE REFLOOD TEST

RUN 8318 _
O---HTA2 & -- HTA3 +--- HTC4U
T T T T T T T T el (}: T T T

L i L 1

1

1

| L

ico 200 300 400 500
TIME AFTER FLOOD ( SEC )
SMALL SCALE REFLOGD TEST
RUN 8318
@-—- HTCAM A - HTCAL +--- HTRS
X--~ HTR6
Wﬂ“ 4
— lIUIJ i IZDD — ISDD — 400 500

TIME AFTER FLOOD
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(KPR)

(KPR)

DIFFERNTIAL PRESS.

JAERI—M 84— 131

DIFFERNTIAL PRESS.

SMALL SCALE REFLOOD TEST
RUN 8318
O-—-DPT2 A-——DPT4 +—--DPTH
-~ DOPTEB
0-0120 1 13 1 T T 1 1 T ) 1 1 1 1 T T . ¥ 1 T T
0.0090
0.0080
0.0030
3-0008 L1 5 P B | =
TIME AFTER FLOOGD ( SEC )
SMALL SCALE REFLOOD TEST
RUN 8318
O-—-DPT7 A-—-NPTEB 4+---D0F10
X---D0P12
Q.-0040 | S e — T T — 1 T T T — T T 1
0.0030
0.0020
0.0010
@-000g - T

TIME AFTER FLOCD ( SEC )
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VOID FRACTICON (-1}

(-1

VOID FRACTION

JAERI—M 84 — 131

SMALL SCALE REFLOOD TEST
RUN 8318
™--- YDPT2 A —— YOPT4 +--- VDPTS
X---VDPTEB
1'50 T 1 i 1 1 1 T T T T 1 1 1 1 Kl
1.00 poeA
oA A e, 1
~0. G_ Y T, IR A WPV WL TN N YT, (o), oW B | L |
5 100 200 300 400 500
TIME AFTER FLOOD ( SEC )
SMALL SCALE REFLOG0BD TEST
RUN 8318
M-—— VOPT7 A —— VOPTBB +---VDFP10
X---VOP12Z
1'50 T T i 1 i ¥ T 3 T 1 T 1 1 ] T ]
1.
0-50
0.00
-0-jo—— oo — 20 =300 — 300 ' 500
TIME AFTER FLOOD ( SEC )
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