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Large Scale Reflood Test with Cylindrical Core Test
Facility (CCTF) « Core I + FY 1979 Tests

—— Analysis of Test Results

Yoshio MURAO, Hajime AKIMCTO, Tsutomu OKUBO
Takashi SUDOH and Kemmei HIRANO

Division of Reactor Safety,
Tokai Research Establishment, JAERI
{(Received January 29, 1982)

This report presents the results of analysis of the data obtained
in the CCTF Core I test series (19 tests) in FY. 1979 as an interim
report. 7

The analysis of the test results showed that:

(1) The present safety evaluation model on the reflood phendmena
during LOCA conservatively represents the phenomena observed in
the tests except for the downcomer thermohydrodynamic behavior.

(2) The downcomer liguid level rose slowly and it took long time for
the water to reach a terminal level or the spill-over level. It
was presume that such a results was due to an overly conservative
selection of the ECC flow rate. This presumption will be checked
against a future test result for an increased flow rate.

The loop-seal-water filling test was unsuccessful due to a prema-
ture power shutdown by the core protection circuit. The test will be
conducted again.

The tests to be performed in the future are summerized. Tests for

investigation of the refill phenomena were alsc proposed.

Keywords : Reactor Safety, Loss-of-coolant Accident, Hydrodynamics,

Reflood, ECCS, PWR, Downcomer

The work performed under contracts from Atomic Energy Bureau of Japan.
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Table 2.1 COMPONENT SCALED DIMENSIONS OF CYCLINDRICAL CORE TEST FACILITY

'COMPONENT PWR JAERI RATIO

PRESSURE VESSEL

VESSEL INSIDE DIAMETER (mm) 4394 1084

(173™)
VESSEL THICKNESS (mm) 216 90
(8 1/2")

CORE BARREL OUTSIDE DIAMETER (mm) 3974 961

CORE BARREL INSIDE DIAMETER (mm) 3760 929

THERMAL SHIELD OUTSIDE DIAMETER (mm) 4170

THERMAL SHIELb INSIDE DIAMETER (mm) 4030

DOWNCOMER LENGTH (rm) 4849 4849 1/1

DOWNCOMER GAP | (mm) 61.5

DOWNCOMER + CORE BUFFLE (m?) 4.23 0.197 | 1/21.44

LOWER PLENUM VOLUME (m3) 29.6 1.38 1/21.44

UPPER PLENUM VOLUME (m?) 43,6 2.04 | 1/21.44
FUEL (HEATER ROD) ASSEMBLY

NIMBER OF BUNDLES —) 193 32

ROD ARRAY (—) 15 = 15 8 x 8

ROD HEATED LENGTH (mm) 3660 3660 1/1

ROD PITCH (mm) 14.3 14.3 1/1

FUEL ROD OUTISIDE DIAMETER (mm} 10.72 10.7 1/1

THIMBLE TUBE DIAMETER (mm} 13.87 13.8 1/1

INSTRUMENT TUBE DIAMETEF (mm) 13.87 13.8 1/1

NIMBER OF HEATER RODS (— | 39372 1824 1/21.58

NUMBER OF NON-HEATED RODS (—) 4053 224 1/18.09

CORE FLOW AREA (m?) 5.29 0.25 1/21.2

CORE FLUID VOLUME (m?3) 17.95 0.915 | 1/19.6
PRIMARY LOOP

HOT LEG INSIDE DIAMETER {mm) zgg;s 155.2 1/4.75

HOT LEG FLOW AREA (m?) 0.426 0.019 | 1/22.54

HOT LEG LENGTH (mm) 3940 3940 1/1

PUMP SUCTION INSIDE DIAMETER {mm) Zgi;,;’ 155.2 1/5,07

PUMP SUCTION FLOW AREA (n?) 0.487 0.019 | 1/25.77

PUMP SUCTION LENGTH (mm) 7950 7950 1/1
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Table 2.1 {cont'd)
COMPONENT PWR JAERT RATIO
COLD LEG INSIDE DIAMETER (mm) (gg?gi) 155.2 '1/4.50
COLD LEG FLOW AREA (m?) 0.383 0.019 1/20.26
COLD LEG LENGTH (oum) 5600 5600 1/1
STEAM GENERATOR
NUMBER OF TURES (—) 3388 158 1/21.44
TUBE LENGTH (AVERAGE) (m) 20,5 15.2 1/1.35
TUBE OUTSIDE DIAMETER (mm) (0.§§5ﬁ§5 25.4
TUBE INSIDE DIAMETER (mm) 19.7 19.6 1/1
, (0.05")
TUBE WALL THICKNESS (mm) 1.27 2.9
HEAT TRANSFER AREA (m?) 4784 2 192 1/24.,92
(51500 ft<)
TUBE FLOW AREA (m?) 1.03 0.048 1/21.44
INLET PLENUM VOLUME (m3) 4,25 0.198 1/21. 44
OUTLET PLENUM VOLUME (m?) 4.25 0.198 | 1/21.44
PRIMARY SIDE VOLUME (m3) (10730%32) 2.4 1/15.25
SECONDARY SIDE VOLUME (m3) _(55§27%3§) 4.9 1/26.22
CONTAINMENT TANK - I (m3) 30
CONTAINMENT TANK - II (m3) 50
STORAGE TANK (m3) 25
ACC. TANK (m3) 5
SATURATED WATER TANK (m3) 3.5
ELEVATION
BOTTOM OF HEATER BUNDLE (mm) 0 0
TOP OF HEATER BUNDLE (mmm) 3660 3660 0
TOP OF DOWNCOMER (mm) 4849 4849 0
BOTTOM OF DOWNCOMER (mm) 0 0 0
CENTER OF COLD LEG (mm) 5198 4927 - 271
BOTTOM OF COLD LEG INSIDE
DIAMETER (mm) 4849 4849 0
CENTER OF LOOP SEAL LOWER END  (mm) 2056 2047 -9
BOTTOM OF LOOP SEAL LOWER END  (mm) 1662 1959 + 297
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Table 2.1 (cont'd)

COMPONENT PWR JAERI RATIO

CENTER OF HOT LEG (mm) 5198 4927 - 271
BOTTOM OF HOT LEG INSIDE

DIAMETER (mm) 4830 4849 + 19
BOTTOM OF UPPER CORE PLATE (mm) 3957 3957 0
TOP OF LOWER CORE PLATE (rm) - 108 - 50 + 58
BOTTOM OF TUBE SHEET OF STEAM

GENERATOR (om) 7308 7307 - 1
PLENUM LOWER END OF STEAM

GENERATOR (mm) 5713 5712 - 1
TOP OF TUBES OF STEAM GENERATOR (mm) 17952.7 14820

(avg)
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Table 2.2 Test conditions of the base case
test and their data bases

Item Value Data bases

System pressure 2 kg/cm?a 2.5v1.5 kg/cm?a
(Takahama 3.4)

Initial average 1.4 kw/m 1.34~1.37 kw/m
linear power (Trojan 2% over power
30 sec after shutdown

(Data referred)

ECC injection in FLECHT-SET

ACC flow rate 280 m3/h 378~ 287 m3/h

ACC water temp. 35 °¢c 35 °¢

ACC injection period 14 sec 14 sec

LPCI flow rate 30 m3/h ., 40 m3/h

LPCI water temp. 35 °C 35 °C
Maximum initial 600 °C 870 °C
clad temp. {Sendai 1)
SG secondary side 265 °C . 265 °C

water temp,

Downcomer wall temp. 198 °C 176 °C

(wall temp., of vessel) (Equivalent)

below cold legs wall temp.

Wall temp. of 119 °C —_—

non-specified structures (Saturation temp.)

Kfactor of primary loops v 25 24,45

{FLECHT-SET)

Decay curve of power ANS x 1.2+ ANSx 1.2+

Actinide x 1.1 Actinidex 1,1
Delayed neutron + Delayed neutron

effect is considered
in the initial power

Radial power factor 1.15 1.435
Axial power factor 1.49 1.546
Local power factor 1.1 1.027
Total peaking factor 1.885 2.278
(Sendai 1)
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Table 2,3 Parameter ranges of tests

Linear power {core average)
Radial power factor
Axial power factor
Local power factor
System pressure
ECCS
ACC injectibn rate
"LPCI injection rate
Injection water temp.
Injection lines
Initiail peak glad. temp.
Structure temperature
Downcomer yall temp.
SG secondary side water temp.

Kfactor of primary loop

1.40  (kw/m)
1.15 ¢ - )
1.49 ( - )
1.1 (-

[
un

, 2.0, 3.0 (kg/cm?a)

280, 250 (m®/h)

30, 60 (m*/h)

35, 65, (°C)

3 (W{thout broken loop), 4

600, 700, 800 (°C)

Tsat

_T_S_E + 79 DC, Tsat
265 (°0)

w25, 35 (= )

- base case
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H Two Rods with 5T for Top or Bottom Half

/ Bundle containing 8 rods with 5 /¢
2

Bundle containing 4 rods with 5/C

Notes : 1) Each arrow shows bundle direction.
2) Total number of T/c are 300

Fig. 2,10 Bundle arrangement '
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Nozzle for Downcomer
Differential Pressure Measurament

Vessel Wall Intact Cold Leg / Intact Hot Leg
P— Plant North
Core Baffle Region

8x8 Heater Rod /

Assembly

:l]::ufr::nz:fp Intact

Intact Coid Leg

Intact .
Coid Leg

Intact Hot Leg

Broken Hot Leg - ’ Broken Cold Leg.

DC : Downcomer LLD

LP: Lower Plenum LLD
CNR: Core Narrow-range LLD
CWR: Core Wide-range LLD
UP : Upper Plenum LLD

Fig. 2.20 Locations of ligquld level detectors
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Base Point A
!
? 8183
|
L 6383
| 6117
‘ 5760
«5180

4483 #4540

-

L2683 2710

.2100]

rif Y 1 Top ot Bottom Plate
Base Base (Base Line)
Point C Point 8

Notas . e _ Location of differential pressure taps
{Number means elevation from bose line in mm.)
LT: Liquid level transmitter

0T Differantigl prassure transmitter

Fig. 2.21 Pressure, differential pressure and liquid level
instrumentation locations in pressure vessel
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Elevation from Top of Bottom Tube Sheet of Prssure Vessel (mm)
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9 B Upper Plenum LLD \
(17)'p 8585
(16) ¢ 8436
(15) ¢ 8288
(14)4 8140
8000 - (13)¢ 7992
(i2)¢ 7884
(11)$ 7695
(10)¢4 7547
(914 7400
600 Center Line of Primary Loop Nozzies: 7027 17ye7138 3117289
= (6}¢ 6953
(16146805 (5)¢ 6804
151y eare (31} 6587
) (214 6357
Top of UCSP: 6117 (1; 6210
6000 —— — {14)¢ 6139
" [Top of Heated Region: ooy (7195856 13)4 5606
5760 4198 (1615608 !
géég 15145361 12110473
5000 3950 (14145113 (11145140
3868 (13)e 4865
(10)¢ 4807
3ars2
3r0p (214618 . .
{17} 320 (11134370 d
3537 {104 4123  (8)¢ 4141
4000 |~ 3455 -
3373 (913875 (7)43808 .
3290 (8)¢ 3628
/3207 (7143380 (8113475
2125 g143132 (5193142
3000 +— {1)8&—-- 3042
\ (5192885 (412809
Core Narrow-range LLD (4)4 2637
(3)4 2390 (3112476
2000 _BOﬁom of Heated Region:2100 (2142142  (2)¢2143
(5)y 1898 (121895 ({41810
(4)¢ 1650
(3)9 1403 Downcomer LLD
{(2)% 1156 .
1000 |~ (1)} 995 Core wide-range LLD
Lower Plenum LLD

Note : Numbers in parenthesis denotes sensor number from
the Towest to the highest.

Fig. 2.23 Elevation liquid level detectors

— 39 — (40)
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N

970

Tep of Bottom Plate ___...;' m|
(Baose Line) /Planr North

Notes 4

{)Exompie @ daenotas

the downcomer surface

temperature in the

azimuthal orientation {5)

shown in the right figure.

2) o and @ : Location of thermocoupie
{Number maeans elevation

from base line in mm. }

Fig. 2.26 Thermocouple locations in pressure vessel
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Elevation {m)

/Q.e
13{14/15]18
1226|2728 |17 |
11|25/32|29!18] 2 Tag. No.
1012431 |30(|19]| 3
: TE 14 YiI 4 -
9 |23|22|21/20{4 | / Z
8/ 76|65 / Elevation No.
Heat Flux
Bundle No. Bundie No.
Temperature.
Elevation No. Elevation No. ©f Heater Rod
i
3861 ! Me-5[e]3.539
' 6-4/¢|3.289
3o L305/¢] 5
6-3{|2.719
o 44le] 4
£
o -
2.0 + § 6-2|e!2 089
P83e 3 b 6-1|et| 769
S
T 1.454 [=]5-5
L 1. 133 |e|5-4
1.0 Hois|le]l 2 |
| 0.889 |e|5-3
l 0.639|e{5-2
o.38le| 1
; 0.289 |e|5-1
0.0 !
Type A Type B

Fig. 2.27 Location of thermocouples installed on

instrumented rods
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WATER LEVEL

INTO INTO
LOWER PLENUM POWER

COLD LEGS

IN
TEST VESSEL

CLAD TEMP

JAERT - M 82-002

DECAY START

- AcTUAL DECAY
\\\
| ~ee_
I ~~
I
|
| =
INITIAL PEAK CLAD TBJPr \\
” ~
_” I \
| I
[ |
| |
Tsat 1
|
-
‘h! )
t l
Sat. | |
Tomp ACCI I
pater 1
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|
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I
| [ 2| . Lea
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I
i
j09m | |
- . | I
1 I i
' SWICHED Time
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WAITING REC
FOR BCF cc
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Fig. 2.29 Diagram of sequence of test
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3. ABERDILY

fifl 54 FEED & LTITR 542 19 B0 RABROEEE Table 3. 1 TR T, SRBIZEKRDOLHICH
Hada,
1 E@EAkEkofaatds C1-2, Cl-11
@) N7 X — SRR
% E 77 C1-10(P=15), C1-12 {P=3)
ECCHEB C1-5 (Grook), C1-8 (Greer M)
Cl-13 (ACCHABE ), C1-6 (Grpc A}
WREVFERE C1-7(700°C), Cl1-14(800°7C)
gouvh<iEE Cl1-3 (ff0iEE)
- TR Ci-1(K=~35)
HERAEBEAN CLl-SH3 (E—-Fv 77774 —-144)
ECCHAKE C1-SH4 (65°C)
(B #HOHER (MOBEEOREDEETH~S,)
FLECHT C1-SH2 ( 1708B), C1-16 { 3105B)
PKL C1-SHS5
@ HEHRAR
)7 viERGAER C1-4 (H%E)
C1l1-SHI1 {JLJFEmE, bL—=v7)
Cl—15 ( =ZEHH R )
Z i Ci—-9 (Hiti- 4 v—77K)
Cl1-8 ( wv—7 v —EKHE ) .
BERBIIEERNHTOF— 72 IREL, WoRBEREOMBOREELLZARTH S, /Y
74—y HRARBBETKRERD V2 F LB DFELGHBCH L TEESEELEZ NS
NFA—SDEBLHENRLLLEENETARAB TS S, ABREIBEARCH LEHT5Y7 4
—~ I DHEEAZETER L, BIS4FEE I, RE/ - ECCRER - #HBEVPIEDEE -
Sy heBR - v THEP  ECCHRAKBOE NI A-sDEEBC> O TRR L. Hadl
BT, SBREECLAIFEKEROERAFANLILEHN L LT, RENTBEKERTS
2KEoD ELECHT - SET #E & PRO PKL ER L AJEESRB OESEHBEEF TRREZITE
-1, BHREABE L THE, BEKEEBOBKIBH L TE I HEMNIEET 5700,
AT a-5oy, 7 BEERR L, BEAKEREICEH S SRAD Y 7 1« vEEERET
1870 £ BRAGBRLATICEA SNk ERP LB EKSE S0 BRTERL, V-7 v
— R B L BE TR LIBEHEINEhET{RLI LD L7 Y — BT Lbm OFm & &
TEKEEHB (v— 7 v — WBRES ) 21775 - 7, BMiv— 7~ &IEHE BPOGEIK T
ALEBED v AF L NETEELANS1HDHEER ( 4 v — 7HKEE ) 2177 - 7.
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Fig. 31,5 Fig, 3 19 iWFELPRBOSZHABOREES I TOEEEEEZ/R$, Table 3.
2145 Table 3219 B8RRI L HBOEY «- EEBREARUEROMEL TR T, Table3.3
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LEFROXBFHNEEETT.

Table 31 Summary of CCTF test conditions
HEBFS (£ & O #o8B o # =
SH 3 |54 419 | {EHNIQ=126, SEP=42, Fr=144
SH 4 |54 531 | ABAKE=65C
SH 5 |54 6 7 |BHAQ=126 GEP=42 k7K PKL KT7A
fEa#RB (PKL K7A)
1 54 621 | v—7IEILK K=~35
2 |54 7 4| EEkR
3 54 7.13 1 5w h=kins
4 |54 727 Y74y iab—vay. P=60-20
5 | 541019  EESH (FEMRRD SRR GHACCRESR -7
6 | 5411 9 (EFEEKSRHE BN Grpc=20%3
7 541115 | wmEmmeER - 5 Tinit =700
8 1541129 | n— T v—WIB~DUEEZK  15m (BHE L U 7)
9 541213 | @E¥o—a Frraodsk BN (40— 77K
ERETE, BLPCIMRMARE 47,
10 | 541220 [EF P=15
11 55 117 | B%AR (EHEHMEAR) (GiccRun 2iCHED)
12 |65 124 &F P=3 '
13 |56 2 7| BEAKREKBERYD
14 |55 215 | HBSMYER & Tin=800
15 55 226 | UZsnvialb—ial, Na#H RHEA
16 |55 3 6| &ZHAQ=15&EEP=42, FH7 L+ 43K FLECHT 3105B

P:HREH(Kg emfa), G:RE(m’h), K:K7725— (=71},
Tipit : HEEIMESRE (C), Q - HFLTHREAEE (kw /m)
cBERB P =2, Gaco=2838%3 ( 14sec), Grpoy=10x%3

Q=14, Tipt=600, K=~25, &7 v A<8EB= Tgu +80C
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TEMP FUEL

10035,

1004.
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200.
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TEST NO C1-SH3 1243 TRG N0
1 TE32X13 4 TE32X14
_ _ 2 TE32XLZ 5 TE32XIS
CHRART N 1865 3 TE32X13
a1
location elevation
. 0o 5 3.055 m
0 Lt 244 m.
3 183 m
2 1.015 m
.col 1 038 m
i —
B —— e
l —'——“-:}——-'hﬁ_‘,__.___.‘-i_-_/_"__"‘%__ —
240 ) 353 - 480 ’ 620
TIME (SEDQ)

Fig. 3.1 Clad surface temperature (Test Cl-SH3)

TAG KO

1 TE32x11 & TE32XI1W
2 TE32X12 5 TE32X1S

TEST NO Cl-SH4 (79.05.31)

CHART NO 165 3 TE32X13
location elevation
5¢ 305 m
aa 7 Lt 244 m
o 31t 183 m
2 1.015 m
1 038 m
. 0ol
30
oo
[In T T T T " T T
0 i 120 240 360 T 480 80O
TIME [(SEC:

Fig. 3.2 Clad surface temperature (Test (C1-5H4)



()

TEMP FUEL

(Ci

TEMP FUEL

1000.

800.

600.

yoa.

200.

400, ¢y

200. &

. B

JAER]-M82-002

TEST NO Cl1-SH5 173.06.07) TRG ND
I TE32XIT 4 TE3MNIG
ZTEAPX1Z 5 TE3ZKIS
CHART NO 165 3 TE32X13
0o _
location elevation
2oy 5 3-05 m
N 4 244 m
3 183 m
p 1.015m
1 038 m
smis s
00, . , . , ‘ |
0 120 240 360 u8o 500
TIME (SEC)
Fig. 3.3 Clad surface temperature (Test Cl-SH5)

TEST NO cl-1 7306020 125 No
DOTEBIXIT 4 TER2KIN
- 2 TE32X:2 5 TEZZX:S
CHAERT NO 185 7 TE32X13
location elevation :
1 ! e 51 306 m
. L 244 m
3+ 183 m
T 21 1.05m
1 038 m

\ NS
g \
’\‘ N
! SN
] I ’
| |
| |
o N
o 120 2uo 250 280 ' 00
TIME (SEQ)
Fig. 3.4 Clad surface temperature (Test Cl-1)
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TEST NC  Cl-2 weccrow 7RG NO . .
‘ 1 TE32XI1 L TE32X14
7 TE32X12 5 TE3IKIS
‘CHART NZ 185 3 TE32X13
1000, 10
location .elevation]
5 305 m
200, o S A 244 m
31.183 m
2 1.015 m
1 0,38 ‘m
Cj' 500, 02
o
]
L
o ugo. ool
=
i
200, 004 L
j
C- 0oy : : . . : i
o 120 240 360 480 B00
TIME (SEC)
Fig. 3.5 Clad surface temperature (Test Cl-2)
TEST NO  C1-3 (79, 07, 13) 4G ND
U TEZ2X11 4 TE3ZX1U
2 TE3ZX12 5 FE32X1S
CHART NT 165 3 TE32X13
1000. 29
location elevation
5 305 m
500, 03] . 4 244 m
' 3 183 m
2 1,015 m
1 038 m
RIS
o
—
Lio
o {20
=
L
200.
c. 00 . ‘ : .
120 240 360 480 800
TIME (SEC)

Fig. 3.6 Clad surface temperature (Test c1-3)
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TEMP FUEL

()

TEMP FUEL

TEST NO Cl-4

JAERI - M 82-002

(79.07.27)

TRG NC

1 TE32x11 % TE32X!4
2 TE32X12 5 TE32XIS

CHART NO 1B5 3 TE32X13
1000. 00
location elevation
S5¢ 305 m
4 244 m
Buc- 00, 31 183 m
2 1.015 m
11 038 m
6a0. 004
400. 00J
{
200. 00/}
0. GG} . . i .
] 120 240 360 480 [Sfuls}
TIME (SED)
Fig. 3.7 Clad surface temperature (Test Cl-4)
\ TAG NO
TEST NC CI1-5 791019 L Teaxil 4 1931
2 TE32X12 5 TE32X15
CHART NO 16% 3 TE32¥13
1600. G0
location elevation
5. 3[{)3' m
: L1 2 m
0% 3! 183 n
2t 1.015m
1 038 m
600. 00
400, 00
209. ot l
0. 00, ‘ , . ] ;
g 120 240 260 480 600
TIME (SEC)
Fig. 3.8 Clad surface temperature (Test Cl-5)
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| ‘

TEST NO €l1-6  os.1n.om TAG NO -

i 1 TE3ZNI1 4 TE32KiU
2 TE32X12 5 TE3I2NLS

| CHART NO 165 3 TEaax1a
. 1008, 00
| location elevation
| 5! 305 m
33500 : Lt 24k m
3 183 m
1 2 1,015 m
1 038 m

TEMP FUEL

TIME (SECS

Fig. 3.9 . Clad surface temperaturé (Test Cl-6)

TEaT NO Ccl-7 (73. 11150 TRG N3 )
[ TE3aXTl G TE3EXI4
2 TERZ¥12 5 TE3ZKIS
CABRT NO O IBS 3 TE32X13
1000. 22
location elevation'
5¢ 305 m
Ly 244 m
3t 183 m
2t 1,015 m
1

038 m

{C

Fig. 3.10 Clad Surface temperature (Test Cl-7)
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(c)

TEMP FUEL

()

TEMP FUEL

JAERI- M 82-002
TEST NO cl1-8 (79. 11.289) THE &0
. ; TE3Z2K1! U TE3Z2X14
2 TEsaXiz 5 TE3ZX1S
CHRBRT NO 1G5 3 TE32X13
1000. 00 _
tocation elevation
5 305 m
800 Lt 244 m
3 183 m
2 1.015 m
1 038 m
500
uco
) 200.
0. 00, ‘ , . ‘ , ] . . ' |
0 120 2ub 360 480 600
TIME [(SED)
Fig. 3.11 (lad surface temperature (Test Cl1-8)
TEST NO €l1-9 ) 50203 TRT KO
1 TER2N UTEFSKIY
o ~ ZTZIZNIE 5 1ET¥15
CHAR™ NO . 185 3I032X13
1030, 00
I
-! location elevation ‘
5¢ 305 m
0 L1 244 m
a00- 034 3 183 m
. ¥ LT 2 1.015 m
| % | N SR R
BUR. (O f;i 4k\\\\\\:\\
N\l\;&:\
i
/ \\ . S
uoa. gl / \ RN
4 | \
|
] \ |
200. 00, L \i
, - o | .
0. 004 , . . ; .
) 120 241 360 430 BC0
TIME [SED
Fig. 3.12 . Clad -surface temperature (Test C1-9)
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TEST NO Y C1-10 7 e 12,20 . TRG.NC
1 TE32X11 4 TE32X1U
2 TE32X12 5 TE32Xi5
CHART NO 165 3 TE32X13
1000. 98¢
location efevation
B
s00. 00 . 2. m
3 183 m
j 2 1.015 m
1 038 m
§00. D04
unag. ool
200. 004
!
0. 004 — ; : : . . N .
0 120 240 380 480 §00
TIME (SEC)
Fig. 3.13 Clad surface temperature (Test C1-10)
T==ST N2 Cl-11  sooosi7 ARG NO
1 TE32KIL L OTEd2X14
) _ 2 TE3ZNIZ2 5 TE32KIS
CHR=T NI 165 3 TE32X13
g3z, oo
location elevation
5¢ 305 m
s04. ool 4 244 m
3 183 m
2 1.015m
1 038 m
503
uoa. o
200
a. DP‘ . . B . : . : i
o 120 240 360 480 800
TIME (SEC)
Fig. 3.14 Clad surface temperature (Test Cl-11)
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TEMP FUEL

Icy

TEMF FUEL
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TEST NO C1-12 (so.o1.2w TRE NO _
_ 1 TE32X1t U TE32X1y
z TE32X12 5 TE32X15
CHAR™ NO 1B5 3 TE32X13
1000. 00
location elevation
. 5¢+ 305 m
"800. 09 < A 244 m
31 183 m
2% 1.0%5m
1 038 m
600. 0T/
409. 094
208, 0
a
)
£. 604 , i . -
a 120 2u0 350 480 EQ0
TIME (SEC)
Fig. 3.15 Clad surface temperature (Test Cl-12)
TEST NO €1-13  woozun o rame
o S TEaswiz 4 crasis
CHR&ET NI 165 3 TEARA:
©ag. oo _ |
' iocation elevation
54 305 m
a00. o2 3’7,\’\/——\\ . L 2‘44 m i
: - ‘ 3 1,.,83 m |
R\\\ . 2 1.015 m !
s . 3.\ ) - 1 0'38 m
L -,
; \\\u \W\\
\ \\\
. “\‘-
7\ \\_\“\1[3 \\\\ i
‘&EK \\\\\
| | )
| ¥ |
\
i | |
3 3 S i =
|
0. e, i : : -
0 120 U 350 ish ane
TIME (SEC)
Fig. 3.16 Clad surface temperature (Test Cl-13)
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TEMP FUEL

(c)

TEMP FUEL
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TEST NJ  Cl-14 ooz - TRG NC
LOTEZZXI1 4 TE3RXIY
, 2 TE32%i2 5 TE32XIS
CHERT NO i85 3 TE32X13
1uog. 02
location - elevation
5¢ 305 m
Lt 244 m
800, 00 3t 183 m
21 1.015m
4 038 m

LLLLLL

TIME (SEQ)

Fig. 3.17 Clad surface temperature (Test Cl=14)

TEST NO €1-15 (80, 02. 26) TRG NO
§OTE32X1L 4 TE32X1Y
2 TE32%12 5 TE32X1S
CHART NO 165 3 TE32X13
10843. 00
location elevation
5 305 m
sce. an 0 L1 244 m
3 183 m
2t 1.05m
1 038 m

2ut. ool

0 ' 120 24 ' 350 480 ' 600

TIME (SEC)
Fig. 3.18 Clad surface temperature (Test Cl-15)

— 60 —
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- S TAC NO
TEST NO Cl-16  (s0.c3. 08 eazil % i
2 TE32%12 5 TE32X1S
CHART NO 1B5 3 TE32X13
10aC. 0T : -
{ocation elevation
5S¢ 305 m
520, o0 N Lt 244
3 183 m
2t 1,015m
1 038 m
o
g |
: ;
:

Fig. 3.19 (lad surface temperature (Test Cl-16)
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Table 82! Summary of CCTF Test Ci-SH3

%ﬁ%% C1—SH3
ESN = ks 4481 98
Bk | C1-SH2 CERAMHAST: ) LT, FEAMHEASHEER LA
EEBNE (C—%v 777245 1.44) ORBET - 720
* IE B kg . tm?ay 42
g NEE kw/m) 115
HrEdkFFsg @ h) 838x3
EERF Bifil  Gsec) 14
| BEAKERE @' D) 10,03
SHC A B e ARLECC) 661
Z Do FE HIE e kv ST 05 144
(SH?
A A B B
® OB | BosskE ([0 7129 6503
kU Sy FERE (sec) 1880 17 1.0
B 8| hREELRSREC 5731 6503
st 7 1o F R (sec) 1030 1265

(3R)

WLHAGE—Fv 77+ 2 %08 144 THLRCEFES T, FHH S ERE

G CFELEE T MEOH, 2O LA SFLADIRITHMBENNENT &

73‘5} 2712s

— 62 —




JAERI-M 82-002

Table 322 Summary of CCTF Test Ci1-5H4

HRET

C1-SH¢4
ESD = Bfs5 4E5H3 18
BHERY | dHAhimmsy, BEABRLE—Li,
EBRAE | EEFELSER (ECCS)DKEDY R F At RIFTHEBELHEA~NS 120, BAKE
' 265C& L1, |
K 4 kg /cm?a) 2
EHREAEE  (kw/m) 1.4
_ EEFAERE @ B 838%3
EEBEH BRRA  (sec) 14
BEFARRE (m3 ) 10x3
B0V R & R ) 600
FoOhOERHIY FAKE=65C
C1-1)
F H 8 HEAR
# B | PLERSRE (C) 8298 8183
1363 £7xvFHE  (sec) 5345 5185
R R | DREFECERSRED 8038 8183
3060 34890

sy = o FHEHE (sec)

Gy

FABR T, BESEERRLBA /1D, ghroliN0o—HH20 B8P EH
too CDEEEETLHE, BEARLDGHIESE (LT EEELLN, £
DFRFAIBECC KDY 77— VETHEEEL S0 5,
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Table 323 Summary of CCTF Test CI1-SHS5

C1-SHS

EBREHS
% H | MM5 4FE6HTA
=[P 363 HEBERIAIBEKEFOERA A NS, PKL K7A &a[gE7ifR ) BRUIE
FERAR | BERGTHAR LT - 0
% E A kg cmta) 4.2
FEgiEE kwmw 1.06
EExkRERE  (of h) 111
EERRENH BEf (sec) 21
EEFAREHFE (nf h) 48
LA B R EC 701
| FofhoFEEHIF
# B | forEsEE (O 7219 8183
Ry ey x v FHE  (sec) 2450 5185
5173 R chitifgr L mimE (O 6900 8183
it 7 = o Fi5E (sec) 1600 3489

()

DG EEIC BT Th 1o £ 12, LEBALR ECKBOEADGRLN, T
T L+ amdDEKECHBTKERDBTHLEEZ LN D,
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Table 324 Summary of CCTF Test C1-1

ERES Ci-1
EHE B REFDS 486 H2 1 H

BB U — KRN — TORBED v AT AICRETHBERL 10, K THEED
EHRNE | )T AR, v —TDK7yr5—%35 GHEERE Llf,

% K 7 (kg tm?a) 2
Tk hEE Gkw 1.4
EFakFaa  (mdh) 83.8x3

EREM B (sec) 14
BEZKZHRE (M) 10x3
L] B s AL (C) 600
Z O BEEIE K772 %=~35

. Vol HAERR
% R | FORSEE 815.4 8183

RO L hxvFHE (sec) 5565 5185

B % e A e S R FE (O 8154 8183
2 v FEER] (sec ) 3400 3480
(AR

T DK T 4 S REEREBRO 25 IR L T35 EAEL L, FLOHEDRH
FCHLREAAB LY, BRI, BEFBR L GERE USRS E SN, K&
IR 33D DTS o o,
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Table 325 Summary of CCTF Test C1—2

%ﬁ%% C1-2
M B s 4T H4 A

B R U BREEZ{TOF—y 2NEL, hoFRERIERT S 00,
HERRNE

% E B kg cm?a) 2
Vg EE  kw/mw 1.4
BT dkEARE @ h) 838x3

HERGA Befat  (sec ) 14
' BREEKRRE @ h 10x3
SRR R ) 600
TOMOEEER

A B B ER

# B | HEoESsEE 8183 8183
36 &7 T vFER (sec) 5185 5185
I -3 s RS R E (O 8183 8183
s = v FE5RE (sec) 34890 34840

(R E)

OB THANSN L7 A — S NRORKELHAEBRTHD, BFREEMNA
NITHBREITESC EMTEI, '

__,66 -
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Table 326 Summary of CCTF Test C1-3

KRES

Cl1-3

E M A | BIM54ETAL 3HE
BHRU FHBEBRERSEWES, Foryh=Rics0THBELED, BELLERICE
EBRARE D& v hwBER-KOENICE BFLEALIKRIBLT 23BN H S5, TDOHR
RAEHANB AL, ED‘J*&%’%E&%*%&@W‘&%&& LT, YARTLARKIETEEBLHEN
Be (KF T HTEHDE) '
2K N kg tcm?a) 2
TEREAEE  kw/m) 14
EHRKERE @ h) B38x3
ER%EH Bl (sec) 14
EEFKkRRE @ ) 10%3
O R SERETC 600
OO EEFH 7o v v ESRER = AR E
5 2 | FLEsRE () 8408 8183
Koy o M Gec) 5055 5185
B # O pREELRESRED 8408 8183
choaifi v = v F#5R Gec) 321.5 3480

(B3R

F'v v A wEkidiE, #&A4iTEn lQ, FERUHIC 1 - foo ZODBAFN{E L, WMo —
WELFDFMETOST v <HOBKEL OBDLECDS HEELBIOFHOE

Tht, U hvHD " hot wall

effect "dHB5T Ehibin- iz,
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Table 327 Summary of CCTF Test C1-4

ERES | C1-4
A Hins 4ET7TH2 7TH

BURD | EEKRRETISE, FLBOTRIHRET By 7 27 — VK EEKT
HBRNE | b ELBSEROSLL, THEGALTRANSSY, MBEICE, THEILFLLD
EKE LTS, RRTEICHER SO PRANLA, VBT TFH L F L7 5y
VR X DESARES ¢, BEYT 7 —AKERA L,

2 F 4 kg tm?a) FFA 6~ 2IKETE
T EE  kw /) 1.4

| EFAKTAEE @ h) 838x3
IR B Gec) 14

BEFAARRE @ ) 10x3
O & iR EC) 600
Z D OEEHEIR

& B FLRSEE (O 87098 8183
k¥ L n 1o F B Sec) 5637 F185
BB | CREEORS AT 8408 8183
hiig s © v F85HE Gec) 3620 34870

G

BAERBICHNT, BREE, 7Ty FREE GRS, FLOBMANECNS
TEMYat, T3, EELTHRLOAOTOY 7= v 7 HphanT Licds
EEZ 5N D,
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Table 328 Summary of CCTF Test C1-5

EREE | Cl-5
FEmEH BRf05 441 0A1 90
BRIk HHYEEA~NL D, BERAR (C1-2) LA—&EREEL, dBET-7
EBAR | C1-4LC1-5 LOMTEMFRASENHD, REMELE/LEEOT, B—5%H
WIEL  REER L DELETNBL L HNTHS, 45, EBT L+ LBEM
D— 8B DECEE T 720 |
% E A kg cm?a) 2
PR IEE (kw/m) 1.4
EETKERE G h) 838x3
EEREMN B (sec) 14
BEFKFERE (m® h) 10x3
LA B S EEC) 600
OO EEEIH
# R | PossRE (O 7664 766.4
R 7z vFE (sec) 53 1.5 5315
5 th R AR i =R B (C) 7664 766.4
hREy T FEEM (sec) 3215 3215
§1% )

YR T L2EROBREE, BELRE C1-2) L BEALERLCTH 718, HFLo
HBAEREREDPERETHY, HERR, EXTKRRARBHFELORTHLHEbH

el f:o
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Table 329 Summary of CCTF Test C1—6

EBEE | C1-6
E WA | BMs54F1 1A6H
B EEFOBEE (ECCS)DRBNY 27 A RIETHBLTA~ES, ©0—R
EENE | BELT, BEFEAKRORELX2ECLT, 20EELA~I,
 E A (kg cm?a) 2
LI HEE  kw'm 1.4
LZEAEKRRE @ h) 838x3
EKhEREH R (sec) 14
EEXKRERE (. h) 20X 3
FA.L A iR e IR D) 600
Z Mt FEHIH
g B | FoReRE () 7429 7664
B ey Ly FHE Gec) 5305 5315
0 B bR EE RS REC) 7429 7664
gy Lo FifEl (sec) 3185 3215
(e H)

LPC [ Bk ORIFE 4G N ROTERS O, Hios—v 757 ¥ FEEHE]
5B T EBS 5t
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Table 3210 Summary of CCTF Test C1—7

EBRES | C1—7
E W A M5 41 1A15H
El:op 36 FLDHRED Y2 7 LIt RIFTEELRA~NLA, TO—H8L LT, B0
EBNE | PESEELZT00CELT, 20BBLHE~/,
S kg /cmta) 2

g hEE (kwom) 1.4

ERFAKRRE (M h) 838 x3
EEREG HE (sec) 14

‘ BEAKZHE (m® h) 10x3
L E A RS iR E(C) 700
= Dfthon EEHEIH
‘ & H B e LR
# 2| FuomRSEE () 8354 7664
463 25T sFHEE (sec) 5315 5315

2% 22! RO R SR EC) 8335 7664

PRIy FEEE (sec) 3285 3215

(R 8

B raimE AT 0 CHBERBRICHANTE (- 72ds, WIREDZ 1000 £ 0
NECTE-THED, HEEDOESTASh A ERAE DL &85 - 1,
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Table 3211 Summary of CCTF Test C1—8

EBRES | Cl—s
B A BEfis5 41 1 A29H

e R Ta—Fo rNiE, 7 4 AVECFEAS T IEIEE HP LB EIR (ECCS XDKHi
FRAE | KL, v T =B KLABETH, POBBHNSh 20BN BCLv—T
YR 1.5 mDE 3T TEKLAEET- 1

z K N (kg /cm?a) 2
EHBEHAEE  (kwm) 14
Bk ERE  (m® /h) B38x4

HEREA F¥f sec) 14
EEEKEZRE  (n® /h) 10%3
FOFTE RS RED 600
Z O DOEREY T g BRIC 1L S mDE X £ TEK

R VGRS S A=Y 4 () 9005 76 6.4
)36 oo F R (sec) 2215 5315
B #R rh e LB &SR EIO 9005 8154
therdfly = 2 7 (se¢) 1835 280
(AR

PLREDFOOERE ) » TREEBESEL -7/ (900T) , EEHAMY v
FTLCLE= o, HBTF— 2 oA FET L E, BRIV vr—Kidtkid 5id
TCHRD, HifTs7:H, PBESVCERTEETHBAITSTETCH S,
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Table 3212 Summary of CCTF Test C1—9

EBES | C1-9
£ H | NS 4E12A13R
HHRU iz, BEM Sk (RN i, BTEAKEOK R EFRARERET
EENE L, BEFAKROKGHHAERICLE DEHESGSICRELTL 5720, &%
W7 3 AKIT, FERFOBEKREFERKL T EH, Biclv—7C bk L
CBAD VAT LRETEE A, '
N | (kg /cm?a) 2
IEHHAEE  Gew/m) 14
ELkkERmERE  (m® h) 83 8x4
HKERR HE  (sec) 14
EFF K E#HE (m® h) 10x4
SRR B S R (O 600
T OO EEEIH Wl v— TR E T 4 v— T ~NFEK
7 R FLEsEE (C) 823 766.4
R’ s oFEEE (sec) 6285 5315
o R PREALRSREC 7753 8154
7 © o FEE (sec) 341.5 280
(A3

Bl L— T~ L i T s — ks B S Y s N TRAS BB S ¥,
8o BBEL A, BN — 7 ~OFKEHLEML, B4 — T ~DIEIKEH
HEARBOKN 12 780, PLORSRESBEMI &1, EPICESR, BRE
BBPNENDHTHb,
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Table 3213 Summary of CCTF Test C1-10

ERERE | C1-10
E o | W5 44FE1 20208

BHRY YAFADBREHMY A FL2RKERETEBICODVWTHANLG LY, £0—ER
ERAS LT, BERELS5kg/emia LT, FOEEBEH,

% F A kg cm?a) L5
gt EE (kw./m) 1.4
EFxxFmg @ ho 83.8x3

FHEREM #Efl (sec) 14
| WEZKRAEE (mh) 10x3
PO S RE () 600
Z D> EE FIE

OB | R mRE o 8000 7664
463 o1 sFHEE (sec) £285 5315
OB choRERLE L SR (T 8000 8154
difisl 4 = v F#5RI (sec ) 3785 2800

(L)

FEAMBECE B E, FLOREEPSBECRDPLRSRELSS (XD, 71
FEERS (KBS SBEBRAIMBEAZM T 54 TORKM) BR(BEHTL
Hibhir o7,
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Table 3214 Summary of CCTF Test C1—11

EgES | C1—11
£ E| iHf0s 541 A1 7H
Herk o BEAERR C1-5) kB0 TiE, FEEKRFRRHSEELE C1-2) K8~
HBAE | ELORKTH- oiow, REABSBALERMETY, C1-2 EE—0HREHFLL,
BiRHRABRAET - 7,
* E A (kg cm?a) 2
TigmBhEE (kw/m) 1.4
EXFKERE (m®h) 83.8x%3
FHEREG BfEl  (sec) 14
BFEAKFEHE  (m®.h) 10x%3
LT RSEE (O 600
T Do EBHIF
E HEEAR
g R | BLESEE {C) 8113 8185
B tf 27 I o F05E (sec) 5205 5185
B R RERELL S iR 8113 8184
thiftif 7 © v FER(sec ) 3305 3480
(R R

FE 7L F L OEKEEOHMARNT, Cl— 20EBERLOMICHELE
BRIy o 7RIFLHEESE O T 5T BRSO,
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Table 3215 Summary of CCTF Test Cl-12

EEHT Cl1-12
= M H N5 5%1 A2 48

HARY | YRFLAORENNYATLLECRETHBCOLTHENSS, O AR
EBAE | LT, BEH%3kgenfa & LT, ZOHBLHET

%= F 7 (kg /emZa) 3
PHEHAEE  (kw/m) 14
FITAKRER  (m® o h)  838x3

EREN B (sec) 14
EEFKFZHE (m® /h) 10x3
FLERSRE () 600
Z Ofth) EERHEIH

& B | BLEREEE () 7269 76864
B 2y v FHE (sec) 3600 5315
i R th RERALL & SIRET 7269 8154
iy = FEER (sec ) 23990 2800

()

BREFEE AN FLRSEEIR3S CELKY, 27 FEBERL17TL5
secH < intie REAMVELHLEPLOBMEENBT LRI EBHENPDS
7,
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Table 3.216 Summary of CCTF Test C1-13

KaFZFS | C1—13 _
£ M A igfns sHE2HTH
Hf R JEFEFLGET (BECCS) ORBMY A7 it IZTER A28, FO—&
EERANE LT, EFEFARROFRKER AL LT, FOESETE,
% KON (kg /cm? a)?
gt AEE (kwom 1.4
%Emk%ﬁ% (m* h) 838x3
HERRH Bl (sec) 9
' EEAKBRRE  (m® A) 10x3
PLRARSEE (O 600
Z DD FEEIF
| X #H B R e By
g B | ponsEE {C) 8287 7664
)36 oLy FEER (sec) 5360 5315
ik #® o S 1R () 7983 8154
hodl 7 £ FEE (sec ) 3205 2800
(R% )

HIE KR DFRBE ORI £ 0, BHEKBROVHICET 2508 OSEH
FEl{ot, LB, PLRSEESEEERCNTE2 CHRL, 27
Ty FEEIEdssec R H-F, PLRSRECH LT, SalaEoyiics
T AREPERTHLI LBEIDLO N,
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Fable. 3217 Summary of CCTF Test Cl1—14

ERES Cl-14
A | EF 55828150

Bk FLOVBBRER YA F AT RIETHE LA, To-FRELT, Al
HFERNE | HESEEE800CE LT, T0EEBLH A/,

% I A (kg ~cm?a) 2
g AEE kwm) 1.4
EZITkeHEE  (md*h) 838x3

EERZMH B (sec) 14
EEAEAFRE  (m® . h) 10x3
PLPRRSEE O 800
Z O D EE EIH

5 2 i SR E () 9307 7664
RO 71 i (sec) 5585 5314
o R RBpLRESERD 88 1.3 8154
L Ry Ty FEMGsec) 3460 280.0

(RS

HAE AR T RS ROBE FRA169C TH - 0L, YIHEEDS
WC1—14TR107C &7 -1, BR/KRGECEE PSS CIRERE FRADA (S
3T LD S SN,




JAERI[-M 82 -002

Table 3218 Summary of CCTF Test C1-15

REHRE | Cl-15
EHH | HM55%F2H26H
Hko Cl-4id—H0D ) 7 4 VBERHERAR TH L2, EEEKROKSELTHE
EHEANE | HLTLEO &, EREKS v/ NOEREFT AW A7 £ iCHEASN AHENRE
CHELOSNLIS, ERTNRADEALY 74 VERAZERL, EFEEAKy 70
kEEBLSELHBRET -1
* E A (kg /cm?a) 62
EEHREATEE  (kw/m) 1.4
wEEKERE  (m® . h) 838x%3
g s Bl (sec) 15+10
EITLAEAZRRE (m® h) 10x3
PO ERSERE (O 600
Z DO EEFHIH ACCHEAMTHE 10 BMOERN R AEA
A B8 HuE R
& B | FoRSEE {C) RO 82 766.4
K ey v FEE (sec) 54658 5315
A B iR R &SR g082 8154
hd#i 7 v FHE s ec) 3485 280.0
(h )

KRER, ERFAREEYEASNEZLONH, TORORT T, =
ARG, EADOFFICR T o~y SR, BERAXFABMIC EETK
FDIKBEKREE, ~y SHDH RDI¥, Ev—T~DFKBOES A%
Lo T BT EAHIRL 72,
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Table 3219 Summary of CCTF Test C1—16

EEHS | C1—16
E M H | o5 583H6A

Ehig) a6 HEEIELAHHKHEHSFOERALF~S/~%, FLECHT—SET 3105 B X dHEXR
EEAE FRU ERRs RRBREH TEHB YT -7

% FE 7 (kg /cm?a) 4.2
SEEBEHAIEE (kwom) 1.5
EEAKEHRR (., h) 360

KERZH el (sec) 14
CEEFEAKRTE (mdh) 40
 ELARSERE (© 600
Lz oMo EEEH ECCKHTFHT L+ DB EDEA

ksw  mwsm O Sl0%h

& % FEoRESRE (O 6293 7664 65809
R &y 1y FisR (sec) 1965 5315 1327
B B hRIE ORGSR ) 6293 8154 59390
b .
s v FEE(sec) 1370 28900 10 1.0
()

S, E—27 AR, CCTF 0@ B bENT &, BRBENEOHTTM
WS ESE LRSS, —HECHIES IR CCTF 0@ 5B FLECTHRICHK
~BEFTHLHT EMRHI N,
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Table 3.3 1 Test conditions of CCTF Test C1~-SH 3

k2,
FJ

%
&

wOE B

w1

B
¥

l&{
!
ot

M E K

el 7k BE aa ke %l

1000 7 L & B

11.

Cl1-SH3 (Run 7 ) 2 o B H 54.4 19

T A -y REAE ER AR S19E)

2MS 1764 MW PHBEHAEE 115 KW/m

1 Amt 1 AB:C=070:10: 047

Yo ryh=8BE 1358 C a7 < Lo 136 ¢

—IRFAEVTEER 145 C SCRWIRGBEE 963  C

4.9 kg /cmia

T L+ L 84 m Ho— T — 0 m

SG = ¥k (i 7.2 m

ECCXK iR 66 T

ACCH & 269 ot/ hr

LPCli & 30.1 m’/hr

dRkE% 575 sec~ 83 sec (ACC FE7 L+ &K
— sec~ sec (ACC zx— VL 7K
— sec~ — sec (LPCla—wFLyEK

93 sec~984 sec (LPCI F&7 L3 8K
70.5 sec

FLORRMPEERE 543 °C

wibhh R BRZEE 573 C

FopREsFELE 103 sec

o B S & B 713 C

& 7 v F E % 188 sec
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3.3 2 Test conditions of CCTF Test Ci1-8H4

C1—S%H4 (Rung ) 2

# B H 54 5 31

N5 A 4 RhEZRE (ECC EAKE 65T)

MW SEHEHAEE L40 KW/m

At 937
¥EFHDIH I 2Mm

A:B:C= 108 :10: 082

gwneegm 77T ¢ o

- —REETBER 121 C SG

¥ o L o 118 ¢
ZIRPIREE 264 C

206 kg/cm’a

TE7 v+ L 0.85 m
SG Z & 7.1 m
ECCXK i 875 °C
ACCH & 286 m’/hr
LPCI#% & 305  m¥hr
AkE% 535 sec~ 705 sec

65

W=7 — 0 m

(ACC TEH7 v+ 84)

70.5 sec~ 77 sec

(ACC 7 — W F L7k

77 sec~T98 sec

(LPCI o — v F L &7k)

ToseC™ T seC

(LPCI F# 7 b+ &iF7k)

sec

POhREVPEE 594 °C
PLhRFREESEE 8038 °C
ARy L% 3060 sec
® E 8298°C
27 x v FHEA 5345

B &

2]

w
1
O



Table 3.3 3 Test conditions of CCTF Test C1- SH5
1. # % # B C1-SH5 (Rung ) 2 & B H 54 6 7
30 B O#t £ feds (PKL-K7A)
4 W N F H
2t 109 MW B AFE 106 KW/m
HR AR A:B:C=102:10: 101
5 0% B & OE
gy hw8R 138 °C 3 7 N 1 o 144 C
_ —~REHATBER 146 °C  SG_KEIAAKERE 268 °C .
6 * FE A4
4.26 kg /cm’a
T8 8 & K 41
FET L+ 4 (.85 m =T = 0 m
SG Z ik 7.1
8o ok &
ECCKE 431 C
ACCif & 131 m'/hr
LPCLi# & 483  m%hr
FEAkEE% 835 sec~1195 sec (ACC TEZ L+ &FEK)
1195 sec~1335 sec (ACC T — W F L ZHK)
1335 sec~484 sec (LPCI =3 — A F L&k
— sec~ —  sec (LPCI FE7 b+ LK)
8 FERKEREE 101  sec
10 B L "B OE
| B EEEE 620 °C
FLohREESEE 6900 °C
LRI -FFLZ] 160 sec
o &k & & B 7219 C
£ 7 x v FEY% 245 sec

11 f# &

JAERI - M 82-002
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Table 3.3.4 Test conditions of CCTF Test C1-1

. & B & 5 Ci1-1 (Run10 ) 2 # B B 54 6 21
30 # B O B NI A—sHBRRR v-THH K~35)
4 WO %
27 935 MW FERETEE 140 KW/ m
FiF Amth f A'B:C=108:10:082
50 5 R OE |

Y hBE 188 C a2 7 o b o 117 T
—RBRFTER 122 T SG “R{ElFHEERE 263 T

207 kg /cmia

T8 E kA1

TEH7VF A 0.87 m =T — 0 m
SG — & ® 7.1
g oK OE
ECC/Ki& 384 C
ACCH & 264 m’/hr
LPCli% & 306 - mYhr
EREE% 54 sec~ 6§95 sec (ACC T L+ 4Kk
695 sec~ 75 sec (ACC 2 —sF L 7EK)
75 sec~T7595 sec (LPCI 2~ F L7 K)
— sec~ — sec (LPCI Ffi7 v+ £&K)
9 FEREKE S R 66  sec

100 7 0 & B
| Lk ROMEE 601 C
FohRfEGEE 81564 T
FilahiE s FRe%] 340 sec
oL &R & B B 8154 C
£ 7 v F B % 5565 sec

1. 4 x5
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Table 335 Test conditions of CCTF Test C1-2

wOE M

L.'[E

L]

i)

I

9 EEKiAEEZ

10.

I

J;ﬁ

"

il]l?l

;-4

Cl1-2 (Run 11 )

2 @ OB OO 54 7. 4
Kssies '

R FR A

2i7) 936 MW

SEMEYHNITFE 140 KW/m
A:B:C=107:10: 082

gy BER 187 °C a 7 < Lo 120 °C

E:E
—RFBR/TER 118 C  SCIIRWFEMABRE 263 °C

906  kg/cm’a

FEHS L+ L 0.86 m == 0 m
SG Z KR 1.3 m

ECC/Kk & 388 C

ACCH & 242 m/hr

LPCl#% & 309 m*/hr

A% 53 sec~ 69 sec (ACC F#7 v+ adik)

69 sec~ 78 sec (ACC a—wrUL7EK)
78  sec~T727 sec (LPCl o - KL oK)
— sec~ — sec {(LPCI F&7 L+ 68K

67 Sec

FLpRMOMMEE 617 C
PLPRBESEE 8183 C
‘J;EJ[,\E#J%%B?IV?—H%ZH 3480 sec
Bl & & @ B 8183 C
£ 7 x v F K % 5185 sec
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Tahle 336 Test conditions of CCTF Test C1-3

&
i
%

=

=
=
1

PR KEAEER %

1 4

11.

-
Ly

i[]E]il

B

C1-3 (Runl2 )

2 % B OB 54 7 13
NG A—SHRAE (¥ v h <8R IEAH)

&7 935 MW
HE SH T4

A'B:C=

EEEEhEE 140 KW/ m
1.07 1 10 : 082

o yhw8E 115 C

a

7o o 110 ¢

—REFETREE 120 C SG IRMARERE 264 C
205 kg /cm*a

T 7 L F i 0.85 m W— 7 0 m

SG Z & 7.4 m

ECCHK g 380 C

ACCH & 252, m’/hr

LPCIi B 30.8 m’/hr

AAREEX 52 sec~ 67 sec (ACC F#E7 v+ 28K)

67 sec~ T7

s5€C

77 sec~861

secC

- sec™~— —

Sec

65 sec

FomeEyEEE 617

FodhR B SFIEE 8408

Pty o FRR|l 3215

oL & & & E 8408

& 2 v FEH 5055

C
C
sec
C

sec

(ACC 30— W F LK)
(LPCI 2 — v F L #EK)
(LPCI F&7 1+ LEK)



Table 3.3 7 Test conditions of CCTF Test C1-4
L & 8 & %5 C1—4 (Run13) 2. X B H 54. 7. 27
300 BOM OE  SBRORER (VT7sviav-va YEEER)
1 N %
931 MW FEma s 139 KW/m
FEAEE S5 A'B:C= 103:10:082
5 ¥ WMo&E B
gy neBER 185 C a7 s o 158 °C
—RFATEE 157 C SGLKBIRGEE 264 C
6 % HKE N
602 > 20 kg/cm’a
T4 M F K AL
TFE 7 v+ 4 082 m W T f m
SG . # 7.4
8-k K F
ECC/K & 307 °C
ACCiH & 195 m’/hr
LPCli & 305  m'/hr
i 7K B % — sec~ — sec (ACCTF#H 7L+ LK)

9. HidKEE R

0. B 0

11. &

& K

JAERI-M 82-002

46.5 sec~ 745

sec

75 Sec

745 sec~885 sec
— gsec~ -~  sec
T

L h R AR E 654

PohRTRSEE 8408
fEdh R E sz 7055 3620

oL R oS & B 8798

£ 42 v FHBH 5637

‘C
sec
C

sec

(ACC 2 — v F L KD
(LPCIl =2 — o F L 7 HEK)
(LPCI F&7 L+ £iE7K)
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Table 338 Test conditions of CCTF Test C1-5

&
A £

* K A

& K

el KB A B K
o = ﬁ

C1l—5 (Run 14 } 2. # & H 54. 10. 19

HeEESRR 5 2 -7 REH (§ ACC R

4ih 936 MW EEEEHOHE 140 KW/ m
HEE AR H A:B:.C= 107 :10: 082

v Lyh<BER 182 °C 3 7 N L o 115 C
—REHVTEER 120 °C  SCTXMKGEE 262 C

1989 kg/cm’a

T v+ & 0.87 m W7 — 0 m
SG . & 7.3

ECC/KiE 35.4 C

ACCi & 278 m/hr

LPCl#i & 30.2 m/hr

AkEEZ 525 sec~ 67 sec (ACC F#7 v odk)
67 sec~ 76 sec (ACC 2 - w7 EK)

76  sec~738 sec (LPCI a—w KL oiEK)

— sec~ — sec (LPCI TH7 L+ AFEK)

63 sec

ELohRWHERE 595 C
FEohRBRGEE 7664 °C
PRy o 7% 3215 sec
B & & B E 7664 C
£ 7 x v F K% 5315 sec
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Table 339 Test conditions of CCTF Test C1-6

A
SIS I I

=
=
E‘f{:ﬁl
.

% E 8

# B & Kk iz

ok &

9. FE/kEItEEE]
10 #H - & F

11

Cl-8

(Run 15 )

2.

N A= HRAER (GLPCLHE)

s OB M 54. 11. 9

ity 837 MW

THEEAEE 140 KW/m

7 /N L o 112 C

SG TRMRKESE 263 T

W— = b 0 m

(ACC T#7 v+ £83K)

FEFEIE 5 A:B:C= 107 :10: 082
Fyuyn<8E 179 C 3
—kELTEBE 119 C
202 kg/cma
TERT L L 088 m
SG L 7.2
ECC/K & 36.8 °C
ACCHE 279 m/hr
LPCIH B 615 m¥/hr
AKEZ 525 sec~ 65 sec

65 sec~ 76

5€C

(ACC a2 — W F L 7EK)

(LPCI 2= F v 71K

76 sec~770 sec
~ sec~ — sec (LPCI F#87 L+ Aitk)
67 sec

PLhREBMMERE 599 C
FOhRMESRE 7429 C
HERER s T FREE] 3185 sec
B & & B K 7429 C
£ 7 x v F B %] 5305 sec
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Fable 3 3 10 Test conditions of CCTF Test C1-7

Lo B & 2 Cl1-7 (Run 16 ) 2. & ® o 54, 11 15
308 B8O o# NI A-SHREASR EEBEYMER 7000
1 N %
2ih 938 MW P wE 141 KW/m
AR [ AT AB:C= L07: 10 : 082
5 ¥ B & &

gLy BER 180 C 2 7 o~ L o 108
C—RFEIRE S 120 C SCIIRMAKERE 264 T
6. * K A
1.98 kg/cm’a

T8 & KA
SV SN 086 m W T — b 0 m
SG Tl 74
8 F K % H
ECC/K i 350
ACCH & 279 m’/hr
LPCI# & 304  m¥hr
AAKEY 68 sec~ 85 sec (ACC F# 7L+ LK)
85 sec~ 915 sec (ACC 7 — W F L 7EK)
91.5 sec~888 sec (LPCl 3-—iv ¥ L oEKk)
— SBC”;“ - sec (LPCI T&#E7 v &iEK)
9. FE/KEEERAL] 795  sec

10 H L & K A
| Fthh B EE 693 C

FLPRBESHEE 8335 C

LRy T TS 3285 sec
B &k & B E 8354 °C

& 7 x v F B % 5315 sec
11 =2
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Table 3 3. 11 Test conditions of CCTF Test C1-8

A BB 2
OB o o#
TR

¥ M

Bif
PG

B T - SR

mE &KL

9 MEKEGREL

10.

11.

oL B E

Cl1—8 {(Run 17 )

2,

BHRIRHAR (V-7 - n B K

A OB OR 54 11. 29

1.5m)

A 937 MW

FAIHENTE 140 KW/ m

B:C =

FEHAE WM

OC -

& 77 7ﬁ7§ﬁL

1.07 @ 1.0 : 082

7 Y Lo 110 C

—REXTEER 120 C SCXREIREEE 264 C
208 kg/cm’a

TH7 L+ 4 0.87 m W= - 1.46 m

SG &kl 745

ECC/Kig 369 C

ACCifi & 279 m’/hr

LPCI# & 309 mYhr

FAkEz 53 sec~ T05sec (ACC F#7 L+ LA
T05sec~ 77 sec (ACC a—sFuLr ok
77 sec~ 408 sec (LPCI 22— F UL Z7HEK)
- sec~ - sec (LPCI T8 L+ &E7K)

65 sSec
Fa bR M ERE 597 C
WPohRESGEE 9005°C

BT ER S T v F L]
o B & B O
& 7 x v F K H

900.5°C

183 5sec

221 5sec
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Table 3.3 12 Test conditions of CCTF Test C1-9

g 8
AR
R

¥ 8B OB B

¥ £ 71

#¥1 B & kAL

itk &

St ela
o B OE

C1-9 (Run 18 ) 2 & B oM 54 12 13

HHRORABR (4 v—T~0iK), ©¥7 X -7 HRHB (ELPCIMRR)

4HAh 934 MW P wE 141 KW/m
Sl bl il AB:C= 107:10: 082

g wBER 180 = S T ] 107 °C

—RFAETER 119 C  SGokflFEERE 267 C

203 kg/cma

FES Lt L 0.86 m W= = 0 m
SG &l 7.4 m

ECCxK @ 375 °C

ACCH & 283 m*/hr

LPCIi%k & 404 m/hr

FERkEEE 54 sec~ T0 sec (ACC FH 7 v 4EK)
70 see~ 77 sec (ACC - wF UL 7aEK)

77 sec~873 sec (LPCI 22— ¥ L oikEd)

- s_ecwl - sec (LPCI T&7 v+ LK)

65 sec

P RENPREE 607 °C
FLhRERSEE 7753 °C
PRIy L FB% 3415 sec
B & 5 B B 82307
2 7 x v F K% 6285 sec
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3.3 13 Test conditions of CCTF Test C1-10

C1—10 (Run 19 )

NI -y RER CREY K

2 & B H 54 12 20
1.5 Kg/cm*a)

e 939 MW EEgR M/ EE 141 KW/ m

FE AR 155 A'B:C=

1.07 ¢ 101 082

ywohvEEER 172 C

—REXTER 115 C

]

7o oo 108 ¢

SCRAIFMEERE 267 TC

155 kg/cma

T L+ 4 089 m  w—7¥-u 0 m

SG & 7.3 m

ECCHK iR 393 C

ACCH & 269.  m/hr

LPCIH & 304  m¥hr

itk B % 55 sec~ 725 sec (ACC TF#l 7L+ 4K
725 sec~ T8 sec (ACC 7-—wFLIHEK)
78 sec~858 sec (LPCI a-—us b L 77K
— sec~ — sec (LPCI F&H7 v+ 4k

665 sec

Wb iR E 606 °C

FLohREREEE 8000 C

SE o oFEg 3785 sec

o & & & B 8000 °C

2 7 o v F Ho#l 6285 sec
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Table 3. 3 14 Test conditions of CCTF Test C.l -11

1. % B & % Cl—-11 (Run20) 2 K & OH 56, 1 17
3 0 B o8 ¥ EEHR (BEHUHER)
4 H O & E

£thf 540 MW Eram s L41 KW/m
HEE A NS H A'B:C= 107 : 1.0:082

o LhzEEE 178 C 3T 7 X L o 113 °C
—IRFH T EEE 120 C SG_ikfliR&EERE 266 T

204 kg/cm’a

7% B & K AL
AP A 088 m =T — 0 m
SG ok 73 m
8 ® K & M |
ECC/KiE 380 °C
ACCH E 242 m’/hr
LPCIHE & 301 mV/hr

& K Er % 55 sec~ 725sec (ACC F#7 v otk
725sec~ 79 sec (ACC 2 - F L 7EK)
79 sec~ 948 sec (LPCI 7 - F L 7K
— gec~ — sec (LPCI F#7 1+ £7EK)
9. Fr/KEEEER 68 sec
100, 7 L B HE

LR BBEE 610 °C

bR HEFHRE  8113C

gL s L o F 854 330.5sec

B B & & B 8113C

& 7 v F B 520.5sec
11 i %
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Table 3 3. 15 Test conditions of CCTF Test C1-12

1 & B &% % Cci1-12 (Run21) 2 A B H 55. 1. 24
30 B B I A-sHRMR GREN & 3 Kgom'a)
4 oA % #

2 940 MW FHGEEE 141 KW/m

WGk A:B:C= 107 : 10 : 082

¥y eBEE 190 C o 7 s v o 131 C
—RER TR 133 C  SCIXKAFKERE 265 TC

305 kg/cm’a

T L 086 W=7 0 m
SG — & @ 7.4 m
8 &F kK £ #
ECCKiR 309  °C
ACCH & 289  m/hr
LPCI# & 30,7 m%hr

ZFkE%l 52 sec~ 695 sec (ACC FH 7L+ o3k

695 sec~ 765 sec (ACC 37— F LK)

765 sec~808 sec {(LPCI z—wF L &K
sec~ sec (LPCI F&7 v £iEK)

9 kB 635 sec
0o oo B o

FiahRTMmEE 601 C

PLhRTREEGERE 7260 C

Py oo R 239 sec

fFo & & B BE 72600 C

& 7 x v F B %l 3600 sec
1. f# %
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Table 3.3 16 Test conciitions of CCTF Test C1-13

X B E Y
S B o# 2
P
g oEE
% K 5

¥l B E K AL

P2 S S

B KBRS e E
7o B OE

C1—13 (Run22 )

2.

& B H 55. 2 17

T A -y GRS (ACC AARR

27T 940 MW

¥ Al Hardh

g EE 141 KW/ m

A:B:C= 107 : 1.0: 082

OC =]

gy h~ER 176

7 oo Lo 121 C

— R TR TR 119 TC SG kA AERE 265 C

203 kg/cmia

Tk 7 v+ L 0.86 m =S = 0 m

SG Z ik fl 7.5 m

ECC/K id 403 °C

ACCit & 277  m'/hr

LPClifi & 303  mYhr

EABZ 535 sec~ 70 sec (ACC FE7 L+ 4@K)
70 sec~ 745 sec (ACC 2 - wF L 7HEK)
745 sec~B58 sec (LPCI 3 - F L kKD

—  sec~ - sec (LPCI F#7 v+ 8/K)
65 sec

FLmREMEEE 601 C
Bk BEEEE 7983 C
fFLhRRs o FHEZ] 3305 sec
B B & @ B 8287 C

4 o T v F B ¥

b36  sec
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Table 3.3 17 Test conditions of CCTF Test C1-14

z
e

&
MO BR

=2
i
¥

FE A

=

k& P

9 BERAKEEES

10. 47

1L i

Cl—14 (Run 23 )

2,

A B H 5b. 2 15

NZ A — s HEHG (REENHAT 800 C)

2/ 940 MW

L@ iEE S 141 KW/ m

B:C= 107 : 10 : 082

7o Lo 122 C

SGkEhRAEEE 264 TC

204 kg/cm’a

== 0 m

(ACC T8 7 L4 £ 8K)

(ACC a3 — W F v A

(LPCI 2 = F v 7EK)

(LPCI T8 7 L+ &3 7K)

E 2 Vsl ak gl A
gy e 116 °C =
—RHRRTER 118 C
FTH7 v+ 2 086 m
SG il .5 m
ECC/K g 404 C
ACCHi & 271 m’/hr
LPCI#H & 20.4 m¥/hr
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Tabie 3 3 18 Test conditions of CCTF Test C1-15
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Table 3 3 19 Test conditions of CCTF Test C1-16
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Table 4.1.1 Comparison of test conditions between

Test Cl -2 and Test Cl1-11

cl-2 cl-11
Test Date July 4, 1979 Jan. 17, 1980
System Pressure (MPa) 0,2 . 0.2
Linear Power (kw/m) 1.40 1.41
ACC Flow Rate (m®/hr) 242 242
LPCI Flow Rate (m®/hr) 31 30
ECC Water Temperature (°C) 39 39
Duration Time of 24 24

ACC Injection (sec)
Control Rod Guide Tube without baffle with baffle
plate plates

Spocl Piece no spool piece 8 spool pieces
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Fig. 4.1.3 Downcomer head and core head
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Fig.4.1.4 Upper plenum water head
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Fig.4.1.5 Total pressure drop across loop
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Fig. 4.1.6 ECC water injection rate into lower plenum
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Fig.4.1{.7 ECC water injection rate info each cold leg
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Fig4.1. 8 Total power supplied to the core
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*
9.701 1.340 2.967
{Water) Li~3

# Due to condensation

1.484

Atmosphere
. Unit : kg /sec

Time: 350110 sec
Bose case

Fig.4.1.9 Measured mass balance in system
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Fig. 4.1.10 Symmetry of core head
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Fig.4.1.12 Symmetry of downcomer head
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Fig. 4.1.13 Symmetry of upper plenum water head
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Fig.4.1. 14 Total pressure drop across loop
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Fig. 4.1.15 Steam mass flow rate at loop seal
500 T T T T
base case
SG 1
400} .
3001 i
secondary side
outfiet plenum
200} q
inlet plenum
100 .
O L | | 1
o (bocrec) 420 240 360 480 600
Time (sec)

Fig.4.1.16 Temperature in steam generator

— 113 -



JAERI-M 82 -002

30 1.5
{n Mgce "
o ~
= 20 o
3
w -
£ 10 £
QO L
140 item
— ECC water
< 100 pstream of
downstreaom of
8 o) ECC port
60 (measured)
downstream of
ECC port
20 i I l } (calculated)
50 e0 70 80 S0 {00
0.4 il T T T
3 i —
1 ™ LA 1 I
E 0.0 i W\V T !
N B u _
4 0.4
-0.8 i ] i 1 |
50 60 70 80 90 {00

Time (sec)

Fig.4.1.17 Flow behavior around ECC port of

intact |

- 114 —




JAERI - M 82 -002
4.2 NRIA-YHREE

L FEANT AR

EhHENT A= ELTIT- 13 00BBOBREGEATEE LB LIS Fig. 421 TH
b, COF—9poHOMRESE, EAPBVE, ¥-r7 79 v FEEMELS, 7T /7K
RIASEEC 12D, FOBHEIMNRIFIKE 5T 5, Fig 4 2 2 RT L5, EANEVIE, HLA
ORBHEAEOC EPRFHELLBHOBERDO—2THEEEZ LN L, BEHLLE, EHHVE
CEZROFEENEL, Eq.(DroHorL LDk, FLOAORBBRELEMLOTHS, £/
REIBE LB ETHELATORZERZDLOME BB LEFLBHERFC LT
BEEALNB, |

2 RESNT A—SHHR
CHBENTA - ELTITE 25 DORBROEMRERERE OB % Fig. 4 24itRd . &

BEME% Table 4 21 IKRg, HEREBRICHEL T, LPCIRERXKREVES(62m’h) %

—vTIU Y FRENMEL, 7z ryFREBOEHNCEY, POOBHMIPBRIYD, 4777
YFBECEZZHMRERET I EBNME, LPCIAERIMNEVE (B2r-71C1Tm*h
AR ICHE, §-vT 37y FEOBIBNLIDEN, —F, ACCREMNHI0% /M0 iEE
ik, =759y FREMNS CEESL, 7-v7 I3 YFROBHNGEL, 7107
MeKkt, ACC OEXEfOEWE/ICE, 7-vT7 739 VEERSL, 72 yFHEELE
M ->T3, ACCOREMNEVES L, DKBMAIEVESE TR, ACCHKEZIZ
B UTh -1, MHFDOHEEH) 150 sec DI TII—FK L T 5,

FOATRE L, BIADES LRI, BEHIOBRVWEEERE( L TV 5, MEN/NT A —
5 DBEGOFOATDRBEREST SR T LEL TR, Fovh=wklsBEL S, ACCRBLT
4, Fig. 4 25T Lo, D77 v A<-HNHOEKROARND, $7: LPCIKBLTH Fig.
4.2 6T LS Y v A= KEAOEMFOAODRBICEEES5Z, FLOWEEESLALTH
Bo IHDT &S, ACCHEBILESFEHRITOIEBE LAY, LD SVERD S,
5 v e KIAHEE L, FLAEISEEIND L LHTFHREN S,

3. WIEER N7 A~ 4R

TR E/ v 7 A~ ELAIDOEROBRRFAAEEZHK LI bDA Fig. 427TH 5,
LDF-hoHALHIELDIC, FHEENEVE, - vT7 o9 v FERENS L, 7T FEF
MeENT &S5, Lnl, FIEREE Y- v 757 FEEOEE, VHHEESS{55
RBECRK-TWE, N, BHOoMficsnT, MMHEEXSVE, REMIKEZoNRAR
MREL, BFLTORIORBERBIUF L VML YAV MBRELRELD, FLOGEIBE
DELKB1DTHD, TDSH, BEOHECEWTE, Fig 42 8iRdT L9, S
BEVBERE, — KRR TTOEJEESKEY, Bb, —KRFw - 74RO 5HEDORKED
RELI T 5B,

— 115 -



JAERI- M 82-002

4, Ty vhwBER T A -9HR

F v wBERE NG A -y L2 DORBOREHARARE % Fig. 4 29 KKmKRd, ¥
YT 5wy FAEE TR, HEREFC-HLTED, BYTHTELEREL, By 4
< BEBOIBAHEL I IV FLTVE, ¥y yrA<BEOER, FOANTOREDY 70~
CEEA 5% Fig 42 100RTLHICBIY v AvBROBEDOLIMNY T 7 — K&,
T Fig. 4 2 11 GRT L9, EREFEOy v v h<0KEs, 5y v AvBEOEVBEI
K& ILB, TO2->DRRICE DEREBLICHOLOBHSBRLLD, B{rzvFF 5, L
L, i, MEDFY va=KERRIEFLL, 95T, K97 A <BEOFH/N
S0, TORCHELTAECA >TW5:. CORREBAARNITS b,

KRG — T TOE RS E, BRIV T Fig. 4 2 12 8 X0 Fig. 4. 2 131K ¢, Th
LDF— 4L, BLhLOESHESEKTL6DT, Fig. 42 12 KRT&HCBIT VA=
BB T3 80 sec BBIC Fig. 4. 2 13 R4y vA=BENEWRBITER LB AN
HHR LN, ABMUERRESTRLTV A, THE, #7727 —nvEOKELGEHKBFALCAS
todh, PLTOEBICLZETREMEST 2D TCERVRPEEREN S,

5 REHER/Y T A - 2 HR

W= T DREREAE NS A ELERB (K 7 7> 7 40325 8L U35 ) OBBERTERE
Fig. 4 2 14 iCmd, COF — s, @&, »ROLRMEHETRL, RBERORLS
EADHBELICAMBENE SN, FOoRCRAVHLELENED, 71 yFRETRE, ©LAR
(I T WDy —RE L~ 7 TOEHBEEEKORRSE Fig. 4 2 158 XU Fig. 4 2 16 1TR
4, TNODF -4, RHERROALLESLE, —RRV—7TTOEHRREIRTH D,
W= T EFENDBEOHERINER>TNE EBbME, it - T, KBERLORALBES, 7
ODADBESRIEETL, HOBENEBELRLEEZELOND, TV LA Y2y PEPDIICED,
Mg4217Kﬁttﬁﬂ%i@ﬁﬁ@iﬁﬁéb@%i5Kﬁ®t%?®%ﬂﬁ%<,FgA
2 18 1R Link Hic PRI FOBK &I EBEBEZ NG, it-T, WEENOHEE
i, EL FEOBREICKENEES SR, RBHEANKECLS L, PO ERTORASECS
%

6. ECC/KEB~35 A —5%R

ECCKEZE T 4 -4 & LERROBHARTMRAE S EEAREILK LT Fig. 4. 2.19 TR
4, CDF— s hoaMmBE LI, MBFIRHBOCOYy— T 77 v FEBEIGEST ST TRIER
LY, ZALMTHE, ECCABOEVIBEOAMNBENMRL, 72 /FRRAGE L -TV
z, Lal, 2hld, ~“IA—20RBILLZ6DTIREL, ECCARBROEHHELENT,
BEBREOHAEMB00CTHY, 141 sec RIOBE RMA /e, ZORIKDOHAINBAL
RADFH 20 BRI ST &Lk -TW5B, ECCADEADDOKRICIE, 30 COENEL
B ELACIKEBICIE, EBHTVEY, ThlE, ECCKD, »—72RNLERKEES
L0, BEdhofA2ZiM-7-0 LCEREMRECELTHAATHD, TOER, mWE
OFEESERECRLLEEEEL LN, & L7 - BT oAh -BE, BREERR

— 116 —



JAERI-M 82-002

BEZSHELILHETFHENS,

TG X — S EREBOE &
RRERE L EDLERDESICRT T EMNTE B,
. ZREAOEN — EJEEOHEM
L R0 AL R B ORI
LG RE DR
9 ECC REBOMN — & v 2 KEADHEN — FOA LR
_ e SR EIEE S DR
3. ELTEEEE OB — RO ARSI R OB
s BRI DR
4 T YHTEBOET — FOADY 77 — VEOHN
— R TR A IR DB
5, — VHRENE DI — v — TARLRAROKT ~ FLADRROET
s ELSEIEE N DE T
6. ECCKIBEDHEM — 12 ASEENLLEELNSEY, ABEHLERDTELLIYD
M E T L SR TELY,

> R ETRESI O BN

- 117 —



JAERI- M 82-002

poTaag wor3ioalul Qov 3aous 0t 1. Lie oY 7T 0z A4
2IBY MOTI DOV M0T 0¢ £C A 74N 6€ 21 0z 02
@3eyd MOTd IDd7T1 #0T | (L1)0Y, R XA €82, 8¢ %1 0z QT
93®y MOT4d IDd'1 USTH 79, % 64T LE VAR | 0'Z ST
ase) aseq 0t %2 817 6€ 71 0°¢7 LAl
(u/cw) (oos) (u/ ) (2s) (w/a) (eae)
230N 238y MOTd poTiag 33ey MOTd duwag A3Tsuaqg 3anssaag *ON
12d1 20V 9)6) 4 IajeM 001 1amod walsAg NI

© 878971 109379 9381 MOTJ JO

SUOT]ITPUOT IS9]

T2y °TqRL

— 118 —



JAERI - M 82002

1200 r— . :
Q
v - l<——— LPCI -
2
O 800
QO
ek
£
L
o
o 400
5
73]
©
8 1 1

0 100 200 300 400
time after BOCREC S

Fig. 4.2.1 Effect of system pressure on clad surface temperature

6 T T T L T L) 1 T LJ T F T T T [ T T T T 1 T T T T
N i
© | —— Base case (P =2.0) |
™~ H A ~--— Low system pres. (P =1.5) -
E 4_“ i —— High system pres. (P=3.0)} 7]
o I ]
5 Ll i
o 1 .
= 7
}g i
__o_ O L1 1 [ ‘1 AR R RS G SN SR S SN SR T 1 [ N T FES| |
L. | i
_2 i g g g 1 g9 9 4+ J 4 9 4 1 g 1 9 gy {
0] 100 200 300 400 500

Time (sec)

Fig. 4.2.2 Effect of system Pressure on mass flow rate at core inlet
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Fig, 4.2.7 Effect of initial clad temperature on clad
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Fig. 4.2.8 Effect of initial clad temperature on pressure loss
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Fig. 4.2.11 Effect of initial downcomer wall temperature on
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BEBTIEY T AT OEH v — TICA — T o —XgR0Ekic LPCIL &% ARKiCHIE L
T, COEDHLADREGEH L TAELELZLNB, Fig 433 CEEBANNVERE
B EERIEALE L CORT, KIS (08~ 308 ) i1 31441iE, CCTF 0754 FLE -
CHT w7k &b 3b, Fig 434 yFrvo-7ORBERERT. 7T
v FEIE 2RI CCTFO R HSHBHOEMAH Y, CCTFOEHEEL FLECHT ORAH
PEE-F LT D, THOOELBEHIEED ERIEM LTI, BHMOHANHEO LD,
AN—HEEOEBOAEEB LTV EEDLNE, SRS CICHERTRNPLETS 5o

Table 4. 3. 2 PKL K7ARE & PKLEESABCL-SH4 0HREFZHBE LTHR T,
FLECHT A RBICH KRBT — B2 L {1, Zhid PKLEED F 4 ¥E PWR it
DEBCHLT LICE D, PLEEEVHEER, SRERICRSAMEBE S¥Iran/620
CABAF, LI T YFES, Fova~va—wFL Yy ZuTOEIREFCOL 2005
HEoNnA, EBEBIRCE 5600, MHETHRECL S b0POHEBCETIALL, Fk&
ST ALNEND B,

— 129 -



JAERI -M 82002

Table 4.3.1 Comparison of test conditions between
FLECHT 3105B and CCTF Test 1-16

RUN NO, FLECHT CCTF
COMMENTS 31058 : Cl-16
Containment

0. 407 0.415
Pressure (MPa)
Peak Power
2,76 2,78
(kw/m)
Averaged Power .
1.37 1.47
(kw/m)
Axial peaking
1.67 1.49
factor (—)
(*E)ACC flow
392 386
rate (kg/mzs)
(%) per flow
2 valiable 42.8
rate (kg/m<s)
ACC injection
14 17
time (sec)
ECC water
66.7 67
temperature (°C)
SG secondary
7.3 7.4
water level (m)
SG secondary
267 263
temperature (°C)
Initial clad
593 593
temperature (°C)

Note: (*1) ; Flow rate is determined based
on core flow area.
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Table 4 3.2 Comparison of test conditions
between PKL KT7A and CCTF Test C1— SH5

& #H A (MWD
% 8E AR ()
SERMEAYK ()
%M E S (m)
REH WS
BHmE—F 520
TR A EE (KW /m)
FEOMBEE (C)

ECC AxkFEF
ECC Kk & (C)
2 FE A (MPa)

w—-TKZ7 574~

PKL KT7A

1.422

3317

0

3.9
L17710:092

119

.08
720650630

ACC - FXBHLPCI
' — FBEEIL

35
0.43

single intact 38

double intact 37
broken 72
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CCTF C1- SH5
709
1824
224
3.66
1.02:L0:101
149
106
620

ACC®=—-FXEHLPCI
£— F~25 o 7EAL

43
0.43

intact 1 ~35
intact 2 ~35
intact 3 ~35
broken ~35
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Fig. 4.3.4 Comparison of quench envelope between FLECHT 3105RB
and CCTF Cl-16
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Bl —7 v —wd EESOERE AP BEMT 2L LPREEIND,
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NBANCELD RSB SR ECE L TBRMER SO,
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HE ) oAt L, Blrr— 70— 7y 3R, BERPRAEDCEER LTS,
W=T v — WIDELEAP s ld, #7rh~ FLOBOER APp- AP EFLOEEZ LN
%, Fig. 4 4 4105y v A v HEFLEEDERERT, COEEMVv—7 Y- BEREL
AP max IET HRNICFLOGSHBERESREMEICE L2 &hbh 5,

kT, BEBES IS0 CRECINE, 2TOV—7 v —Lidiih, &1 — 7% RAHHE
RN5 L HITHD, FLOBHETHNILIRREIEDEEZ LN,
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2) F#7viazs v vy +a—nwiFv7EK

B 1LOFKE, KT FE7 v F LCERKETHT L+ K/ Z1ELE (09 mBS ) $T
L, TO% AKBBESICED THT L F ACEKERD, A IWEICE LIFEKLOS
m ) FLTHRRRESE U, 3 KU KICRA T e FI T L ARKIR 2 3
FLT, EElET-T03, #ORBE, COoALTHOLAT S,

Z2oHAE, KT, FOEAEMEL, FH7 v oclikedERSETHL, RER
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BICBEL, THRZvFrL0KODT7 75 v IE2ECSE, BRI - F L 7BEKERES 5,
ABRUE, Ta—59 ETHOY 7+ vE TEENEICAELS S, TH7 L+ 2 TESERE
&, BEKBCT v FL ity 77 —wKEFEKUIBIZET E L LNERHRERROR
HEHEIC L ARERMNZL 22 EEENELTWE, COLFLAE ) 7 4 AR EIFERT STt
B,

Cl—-4, Cl-15{20T, ZNFNOBBREFUCEHTITON/IH 1 oAHXDOHE (4
HHEC1-2, Cl-5 ) DESHITOHEEREEE S Fig. 4 4.5, Fig. 44 6WmrRd., U7
1 AR D A DR DIEEAG O T Lbin5,

Fig. 4 4 TiC1-4, Cl1- 2 DFLAINKEBOREERT, U 7« MEBERBROT WS, Kigh
<, FIFHEMBEARLTVAT &b 5, Fig 4 4 8ic4 o vh <K, #F.08HK8ED
WL ERT, ¥ vh e EFLOKIEER Y 7 vEREBRO T SO HICKTED, V7
4 VDEBEL~NOKDBABBKREEL BNEH, ADKBHEE O, BERRERHE <
BPLATORKODELEHEHECEDEELN, TDIEN, 7 1 vBEOIFELOBLESETS
FTWE, KDL EE, FHT L FL2~OBKEDES ( Fig. 4 4 9o bHESNS,

Table 4.4.1 Test conditions of Refill simulation tests
Items Units RUNNO-
Cl-4 Cl-15

System pressure ( kg/em?a ) < 6 > 2 >
Average linear power ( kw/m ) < 1.4 >
Radial power ratio (- <1,17:1,10: 0.90 >
Initial peak temp. { °c) 600
Downcomer wall temp. { °c ) 198 198
Lower plenum water hight ( m-) 0.9 0.9
Total ACC coolant volume (m?) 1.6
ACC flow rate ( w®/h ) 240 240
ACC injection period ( sec ) 14 14 +10%*
ACC coolant temp. ( °c) 35 35
N, injection w/o 4sec*
LPCI flow rate ( m3/h ) < 30 >
LPCI coolant temp. { °Cc) < 35 >

N, gas injection was intended to continue 10 sec, however
it continued only about 4 sec.
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Fig. 4.4.1 Schematic diagram of primary loop
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Fig. 4.4.2 Results of loop seal water filling test
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Fig. 4.4.4 Collapsed level of core and downcomer
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Fig. 4.4.5 Clad surface temperature history

Fig. 4.4.6

.Clad surface temperature history
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Fig. 4.4.7 Fluid temperature at core inlet
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Fig. 4.4.8 Collapsed water level in downcomer and core
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Fig. 4.4.9 Water level in upper plenum
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Table 4. 5.1 Summary of the system behaviors
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cu

volume flow rate (m3/hr)

ACC volume flow rate (m3/hr)

LPCI volume flow rate (malhr)

total mass flow rate through the broken loop (kg/s)

water accumula;ion rate in the core (kg/s)

water accumulation rate in the downcomer (kg/s)

liquid mass flow rate from three intact cold legs to downcomer
(kg/s)

steam mass flow rate from three intact cold legs to downcomer
(kg/s)

ECC water injection rate into a cold leg (kg/s)

ECC water injection rate into lower plenum (kg/s)

total mass flow rate through a intact loop (kg/s)

total mass flow rate through four loops See Eq. (2) (kg/s)
water mass flow rate through broken cold leg nozzle (kg/s)
water accumulation rate in upper plenum (kg/s)

loop K factor ( - ) '

average linear power (kW/m)

pressure (MPa)

pressure drop across broken loop (mAq)

pressure drop across broken cold leg nozzle (mAq)

core head i.e. core collapsed level (mAq)

downcomer head i.e. downcomer collapsed level (mAq)

pressure drop across a intact loop (mAq)

upper plenum water head (mAq)

flow area of loop piping (m?)
initial clad surface temperature (°C)
saturation temperature (°C)

steam density in a intact loop (kg/m3)

steam density in a broken loop (kg/m3)
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