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Report on Series 4 Reflood Experiment

Yoshio MURAO, Tadashi IGUCHI, Takashi SUDOH,Yukio SUDO,
Jun SUGIMOTO, Yasushi NIITSUMA, Yoshio FUKAYA, Kenmei HIRANO

‘ Division of Reactor Safety, Tokai, JAERI
| (Received February 1, 1977)

Series 4 reflood experiment was carried out from Jun to
July 1976.

The purpose was to examine system-pressure effect and system
effect with heater rods having about the same heat capacity as
the real ones_and flow resistance of the primary loop.

The results are

1) The core flood velocity increases and the quehch
time decreases with system pressure.

2) The relation between core differential pressure
(accumulation head of the core) and core power density,
which indicates coolability of the core, is obtainable
in map with the system pressure as a parameter.

3) The steady-state thermal condition occurs in the

test section with constant power density.
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Table 2-2 Main Characteristic of Reflowmding Test Rig

Loop section

Max., pressure

Max. temperature

Water storage capacity
Vapor tank capacity

Main circulation pump

Heater capacity/cooler capacity

Material

Test Section

Max. pressure/temperature

Heating rod

Outer channel box
Material

Spacer grid

5 atg.

water : 150°C'. vapor: 350°C
0.5m3

1.0m3

head : 30m, flow rate 0.05m3/min.
(>30cm/sec at test section)

type : canned volute type

30 kW/5 kW

AISI Type 3004

5 atg./1000°C

0.D : 10.5mm, Heater length : 3.6m
type : D.C. direct heating, step cosine
T/C : 0,5mm sheathed c-aA

Flow Area Geometry : 6emxbem square
AIST Type 304

4x4 square lattice of 13.8mm pitch

Hastelloy metal egg crate
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Table 2.5 Summary of 4A-Reflood Test Run Conditions
: ' PEAK | INLET | INLET INITIAL | FLOW SYSTEM
RUN | POWER |WATER ' WATER ROD HOUSING | PRESSURE RUN
NO. | (KW/m) |TEMP. | VELOCITY | TEMP. TEMP. DATF,
(°c) | (ca/s) (°C) (°c) (kg/cm®)
4001 0 35 6 35 25 1 510608-1~6
4002 0 80 6 80 80 1 7
4003 0 80 6 120 120 1 .8
4004 0 80 6 285 300 1 10
. 4005 0 80 6 120 120 1 510608-2-3
4006 2.2 80 6 100 100 1 5
4007 2-2 80 6 400 200 1 6
4008 2-2 80 6 400 280 1 510609-1-4
. 4009 2.2 80 6 400 400 1 5
: 4010 2.2 96 6 400 200 1 6
4011 - 2.2 80 6 400 300 1 7
4012 2.2 80 6 400 300 1 .8
4013 0 : 20 6 20 20 1 510617-1-3
4014 0 | 20 6 20 20 1 4
4015 0 20 - 20 20 1 5
4016 0 20 - 20 20 1 6
4017 0 20 - 20 20 1 7
4018 0 20, - 20 20 1 8
4019 0 20 - 20 20 1 9
4020 0 20 - 20 20 1 . 10
4021 0 80 6 : 75 80 1 510617-2-3
4022 0 80 6 110 120 1 A
4023 1 2.2 80 6 400 120 1 5
4024, 2.2 | 80 6 © 400 80 1 6




Table 2.5(cont)
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Summary of 4A-Reflood Test Run Conditions

PEAK INLET INLET INITTAL | FLOW SYSTEM
RUN POWER |WATER WATER ROD HOUSING PRESSURE RUN
NO. (KW/m) | TEMP. VELOCITY | TEMP. TEMP. DATE

(°0) | (em/s) ((°O) (°C) (kg/cm?) |

4201 0 30 10 30 30 1 i 510622-1-3
4202 0 35 2 30 30 1 510622-1-4
4203 0 80 8 100 160 1 510622-1-5
4204 0 60 6 120 120 1 510622-1~-13
4205 0 50 6 80 80 4.5 510623-1-3
4206 1.7 54 8 400 120 1 510622-1-6
4207 1.7 80 8 400 120 I 510618-1-3
4208 1.7 56 6 400 120 1 510622-1-15
4209 1.7 54 6 400 120 1 510622-1-7
4210 1.7 80 | 6 400 120 1 510618-1-4
4211 1.7 50 | 4 400 120 1 510622-1-8
4212 1.7 80 4 400 120 1 510618-1-5
4213 1.7 80 2.5 400 120 1 - 510618-1-9
4214 1.7 . 80 2 400 120 1 510618-1-8
4215 2.2 53 8 400 120 1 510622-1-9
4216 2.2 80 8 400 120 1 510618-1-10
4217 2.8 50 6 400 120 1 510622-1-10
4218 2.2 80 o 400 120 1 510618-1-12
4219 2.2 53 4 400 120 i 510622-1-11
4220 2.2 80 4 400 120 1 510618-1-13
4221 2.2 56 2.5 400 120 1 510622-1-12
4222 2.2 80 2.5 400 120 1 510618-1-14
4223 2.2 80 6 400 130 2 510623-1-6
4224 2.2 80 6 400 130 4 510623-1-7
4225 2.2 93 6 400 130 2 510623-1-8
4226 2.2 102 6 400 160 4 510623-1-9
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Table 2.6 Summary of 4B-Reflood Test Run Cnnditions
PEAK | INLET|SUPPLY |INITIAL FLOW  |SYSTEM | '
POWER |WATER 'WATER  |ROD HOUSTNG | PRESSURE

RUN TEMP . |VELOCITY | TEMP. |TEMP. RUN RUN

MO gw/my | (°0) |(em/s) | (°C)  1(°C) | (kg/cm?)|MOPE| ~ DATE
4501 0 80 - 80 80 1 510628-1-12
4502 | 0 80 5 80 80 1 Bl (510628-1-13
4503 | 0O 80 5 60 60 1 B2 [510714-1-3
4504 | 0O 80 5 60 60 1 B2 |510714-1-4
4505 1.4 | 80 5 400 . 120 1 Bl 1510628-1-15
4506 1.4 | 50 5 500 | 120 1 B2 510707-1~3
4507 1.4 i 50 5 600 | 120 1 B2 |510707-1-4
4508 1.7 1 80 10 400 | 120 1 B2 |510714-1-5
4509 i 1.7 | 50 5 400 120 1 B2 |510706-1-17
45101 1.7 @ 80 5 400 120 1 B2 |510706-1-3
4511 1.7 ¢ 90 5 400 120 1 B2 |510707-1-11
4512 | 1.7 1 50 5 500 | 120 1 | B2 |510706-1-18
4513 | 1.7 80 5 500 ' 120 1 | B2 |510628-1-22
4514 | 1.7 80 5 500 | 120 1 B2 |510628-1-24
4515 | 1.7 | 90 5 500 | 120 1 B2 1510707-1-12
4516 | 1.7 | 80 5 600 | 120 1 B2 |510628-1-23
4517 | 1.9 80 5 300 | 120 1 B2 510706-1-14
4518 | 1.9 | 50 5 400 - 120 1 B2 [510706-1-19
4519 1.9 80 5 400 | 120 1 B2 |510706-1-13
4520 | 2.0 | 55 5 110 | 120 1 | -B2 [510707-1-9
4521 2.0 | 50 5 300 ' 120 1 B2 '510707-1-8
4522 | 2.0 | 95 5 400 | 120 1 B2 :510707-1-10
4523 | 2.0 | 80 5 400 | 120 1 B2 510706-1-12
4524 | 2.2 | 80 | 10 400 | 120 1 B2 1510714-1-6
4525 | 2.2 80 5 300 | 120 1 B2 [510706-1-11
4526 | 2.2 | 80 5 350 | 120 1 B2 |510706-1-10
4527 | 2.2 | 50 5 400 | 120 1 B2 |510707-1-3
4528 | 2.2 ¢ 80 5 400 | 120 1 Bl |510628-1-16
4529 | 2.2 80 5 400 ' 120 1 Bl |510628-1-20
4530 | 2.2 80 5 400 | 120 1 B2 |510628-1-19
4531 | 2.2 80 5 400 | 120 1 B2 |510706-1-8
4532 | 2.5 | 50 5 300 | 120 1 B2 |510707-1-7
4533 | 2.8 | 80 5 500 | 120 1 B3 |510528-1-21
4534 | 1.7 80 . 5 400 | 140 2 B2 |510714-1-7
4535 1.7 ;. 100 5 400 | 140 2 B2 |510714-1-20
4536 1.7 | 100 5 400 | 140 4 B2 |510714-1-22
4537 | 1.7 | 80 5 400 | 160 4 B2 |510714-1-15
4538 | 1.7 | 120 5 400 | 160 4 B2 |510714-1-23
4539 | 2.2 | 80 5 400 | 140 2 82 |510714-1-11
45401 2.2 | 80 5 400 | 140 4 B2 |510714-1-14
4541 | 2.2 | 105 5 400 | 140 2 B2 |510714-1-21
4542 | 2.2 1 120 5 400 | 160 4 B2 |510714-1-24

._19 —
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Table 2.7 List of Measuring Points and Symbols (4B)
Ch. . .
No. Symbol Item Measuring Point
1 TC3U
2 TC3M
3 | TC3L |
4 TC4
5 TGS Temperature | Heater Rod Surface
6 D1
7 D2
8 TD3M
9 TD3L
10 TF3M
11 TCST
12 TH3U .
Fl H
13 TH4 Temperature ow Housing
14 TUG Upper Plenum (Gas Phase)
15 TUL Upper Plenum (Liquid Phase)
16 FMDN | Flow Rate Core Injected Water
17 LDWN | Water Level | Downcomer Overflow Tank
18 PDWN Bottom of Downcomer
19 PPT Containment
20 PLP Pressure Bottom of Heated Length
21 PUP Upper Plenum
22 DPL Loop Pressure Difference
23 DPDN | Differential | Downcomer Pressure Difference
24 DPTL | Pressure Midplane Core Pressure Difference
25 DPTS Full Core Pressure Difference
26 DPHT Hold Tank Pressure Difference
27 DPPM Pump Section Pressure Difference
28 M Flow Rate Supplied Water to Downcomer
29 E Voltage .
o T CurTent Supplied Power
Table 2.8 DESCRIPTTON OF DETECTORS
(PRESSURE, PRESSURE DIFFERENCE)
TYPE RANGE (kg/cm®a) | NOTES
FPT BOURDON TUBE TYPE 010
PDWN STRAIN GAUGE TYPE 0~10
PLP STRAIN GAUGE TYPE 010
PuyP STRAIN GAUGE TYPE 110
DPDN STRAIN GAUGE TYPE o1
DPTIS STRAIN GAUGE TYPE Onl
DPTL STRAIN GAUGE TYPE ol
DPC STRAIN GAUGE TYPE 00.5
DPL STRAIN GAUGE TYPE Ol
DPPM STRAIN GAUGE TYPE 0n3
DPHT STRAIN GAUGE TYFE Onl
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2.6 F—&mMEk |
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Fig. 2.10 Schematic of Rod and-Temperature Profile
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b. AEOHIHE
BB DIERSEARRTH L 2 &%, clad AES NS N L EOBAT, —RICHT « B
HEoORBEL, FRAFAORBSICLUBRLELEEL NS, Lth-T, RESMME
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dT
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)
T, (r,t )I — 4 (5)
Or r—=10
HREOREDN S,
aT,
= (6]
Q=1

['—1’-l

¥, FEAORERABEHCLOIHFEINTHEDT,
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Fig. 2.11 Typical History of Rod Surface
Temperature
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34, Fig. 35 0#RL, FEHOMRETKAED ZRICE DRDOBRENAFRATD Do
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Differential Pressure across Core (m ag.)
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