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A series of fission product (FP) release experiments is
proceeding with Oarai Water Loop 1 (OWL-1) installed to the
JUTR., The purpose is to clarify behavior and mechanism of FP
release from a defective fuel rod in normal operation light
water reactor (LWR) plants, and to estimate the iodine spiking
amount from a defective fuel rod in accidents such as the main
steam pipe breakage of a B#R plant and the steam generator tube
breakage of a PWR plant.

The present report describes an outline‘of the FP release
experiments and facility and results of the preliminary out-

pile, preparatory, first and second FP release experiments.
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Table 2.1.1 Characteristics of JMTR

BEEHY K MW 50
srgErsEsMy
EHT MW 46.3

P TR CRK ) MBS 6 thn Cmisec~ 4X10

¢f ~4%10"
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HHREE 2F VLR
B E B
EAEREL B R R  BE TR#
Wik, mm 76.241 7% 1200
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X, mm 778
WHES, mm 0.38
I —F EX, mm 0.51
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BwE. % e 93
B B T AR 20
HEER R TFTABRAWEBAR, By
74 o7 X
B gxR 7
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: : Foy 7 2R
BME 7407 ;A ETR &
ok, mm 63.6:h7X890
B4 RHE g SEHR16 #
wIE, mm S L27
£, mm 769
HEE X, mm 0.38
i —-F B X, mm 0.51
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B, % %
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(TR T ASEE )
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ISR~ v 2 (50MW- 12 H &z )
B/ Ve TR R CFEd ), 22AK7K 4.1
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BT 4 o THEUERIEE, mm 259
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Table 2.1.1 (continued )

4
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pH 5.5~6.0
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T oHAE

Fig. 2,1.2 Bird's-eye-view of JMIR
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Fig. 2.1.6 Cutaway view of internals of reactor vessel
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22 OWL—10#E

OWL—1Ed&mEREKLV -7 T, TROEBEZENE LTRAESNT

(1) &#MOPWR, BWR, ATR i, #HEOMNER.

(2) [ E@EE oML B REMIC L A HBRER,

(3] SEEEBMEER,

4) BEERT 7Y 08, KIENHER,

ChBOEEE, FRENERBIOEHINLIEOTHD, 5T,
S, BRsRn A,

LY B,

FOEBREMIIE LT,

| | 291 HEZM

I OWL —10—RFZE, ROFRFHEHIT L IEHN, BEshT05

|

1 Table 2.2.1 Characteristics of OWL—1
B arameter Mode | iz | e k&
R F R bk S v s v KHEE | 300kg/min| 200kg/min
FHR7FRb227va vIHOBEERE | 320°C 320 °C
WAHF A7 v s v BO&BESD | 150kg G| 115 kg/nfG
FHRTFR M2 vz YERBEBRRE | 200kW 200kW
FATFZR 7 v VIIREEISEE - 20 wt 2%
Vo= 7 & & B OB OE h | 250kW 250k W

ZRFEROEHFHEEBE T AL DEF, BfEI T3,
EEFEREER 225
REtEHER 26 kg/cm®G
ZIR B Hl A5 B B RE 370 kW

992 HEEHE

BEAEAERGT AFRTRA b2y v Vi, FLBEFANED~T7 (Fig.221) LEEALD

Tk, PETHEEIR OB THS, (B LUEFEEI 30 MWE)
Thermal Flux ¥ 50X 10" n/cm? «sec

REA 67x10" ”
Fast Flux EH 10 x 10" ”
| BAX 13x10" ”

Fig.221cOWL — 1 OFLEBY AT,
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223 M W

Fig.222l&Fm7a—v — p4RT,

1) —&R :

—RRIFFRT A L7 vy VICFHAZM BB ORRAESCHREL, CThEBRTHELAN
: LTERRICRAZ2HAOE OB HAKBERR TS 3,
| RlE, KOL > ERh GBEENT 05,

(a) . A

b IBRR (FERSECS, HBREBIHEE)

c) ZESF (KKoBESRL ) _
d) FHEGR(H+—2 &7, a»Fri—, £43 )
(e] FHAR (BHAELE)

(f) BRER (A4 ZH/BIRTED

g} HBERE

h) HEEHERMR (D/NE=&, =20
i) ZofhoBLEs L O FH

{a) FARS
PR AR K, A AEAK T ChiE TR 22 0OENERTE L. B
WEFIg 2238224 IORT XSGR LAT, MEE. RBLOE, ABE L&D O

SHEREATOhS,
PRI EFEAENEREOLBELBEH LU CARCAL, BOBRTABED - T TETFLT
VA,

(BX Bem))iCBASN S, FBEUVEORLTEDTER 397 mmé * 750 mmL T, #7
HELELTHEH, REBem, AR IImmoDboa 6K, AR 14dmme 7 5iF 4K, AFE 16
mme L5T3EREBATETCLS, BHEROBIAKE, F7—vELEET 54 HKA
OEE 2T, BEE LML OEoMETHICHN, REETHCREL, HUENELH
I, MERESRBRL, B ELEE LATKEDEELBEDEBRI L5,

HEE I ORE EAETOMIBZEELEHHA T2 47HE L CANBRATHY, BEOE -

NEBITHENRAREZRPEFRRNKE EEMN S OLEIT TS, FRASYOWESE
WA 7y LA 3/ (SUS 36 Y )42 BB LTHAE,

b) EREERF
FRBERUEEHAZREOS WKFY CHBT S 2HORBERT, BHKkiE, » 78k

FHCL-TEUTIETRRABERT 5,

b)) MK cEEd 5854 (Fig.225)

Eﬁﬁ¥77%mt%ﬂmd»ﬁ%%ﬁ#f%iﬁ%ﬁﬁﬁéﬂ.ﬁﬁ%ﬁ%ﬁ?%iﬂgl

LR, FNT A7y s YEED BB RS RET S,

OWL L1 ABILT —K%, —KFR, WAZ BUHE, TR, HUEETLEH SRR,

e
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FNT R M e v e v EBIRROBIKIERORET, BARL 152 LERERT
B AN LEEE YT ORAMICY F5, AEKERE, EABTROY -8 v 2 KRE,
BHANSOANRKEELIVBCEEICES L, 20IHESECR2KAMEL, #RAE
CEBOEILT D,

il ) dpRE kAl CELY 254G (Fig.226)

KT CEET AEAEFig. 226 0T T L M E, BEAREICH@EEhomiK
ABHHAE BT A, —ESEEL, JHRREK-TTTERS, TRAROEHKEEIS
FREDEKD BB TER L KICHEENS, DB LUAEIE 2 v 7 s - LEICAD, ENH
HRDORT L —KTEE S, SKDBETHHEIN/KEGR L, EANSTELRASN
ITERRA VTORAMIICE ES . '

FEOMEA R EHKO—HIENRGERAERE » 7 B I OENG LB, 3Ty =
A7 V=K ELTESH, [AKDHEETORLAEILBERT 20ICERINLS, JOHRRD
FhtaryFro+—ATERSEZREEHORMEBE LTEE I, TEDO—-EENICHERET
%

TIEEE OREMENT, 18—8 R A7 v L AH 27T (SUS 3045 ) #4H L, FER:R
VAR F v VA MEVTEFEALTO S,

(c) BEX%

%ﬁ%mﬁk%%%,iﬁm%%.ﬁ%ﬁ&f@%%ﬂ$n,ﬁﬁfzbﬁﬁvaVﬁ®%
SREBLAETSCENTE S, ROBUMBIIELTI8-8R 27 ¥ 1 2 27 (SUS304
MR ) EFER LTS,

(d) EHEHR

FHHEHTRE —RROENZBEE I —HICRET 4 LA, —RRORER, BREDX
F, BBAETEE T ABESOANT R 27 v g VTORBIIHL YBTKOEFELER
WA BchDEDTEHB,

FUTBHAE, BREEYS, aVF YUY, F-—Ugvs, B4 TR ERCEBEEINTHE,
FEEE VTR EBRE VLIRS, Fpy FE— g -RRVTEFR LTS,

AVvFEVH RO .y bV F U —T, -0 VZIIRAEETH L, ROEN
mEmlt, 27 L kKRAE—EICREL, ATV —KKBEBHTAFEL, XLV —kfEE
—FIR L KEAHE T2 DOLFENAHETH 50, ERIED, FAEHEOHEEHFALT, D,
H Ry ORBRFOESMIMET, B0 - TEAFEEEELH LIRS DI+
BHAE G~ TVEY, FOMBAROEIMHRARS 7 - £%HEBE LTS, EHELROMWE
MENT 18—8F A7 ¥ LA 2T (SUS3MMAY ) #ER LTS,

EHBEZRROTHAGAZT7ED LABICRY XEEBAL vk, 2 v 7 w4 —TRtlKh
OIEEEEtE Y R 2SS, BAZRRLORMNMIREEES I anihiks,

e) E@HH

TR RE A RN UEE OB EKARE, BHT L LARBICEBRRE Y LT
EH#HERERA  7OF 27— v a VAT 60TH %, ,

FRAHNBETHRINER 250 kW OB HT 50, LHUEEFAZHETE AL
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2 HEENTLE,

% OBBAAICIE 18—8 %27 v L X 4B 27 B (SUS 304 24 ) £ A LT 5.,
(f) KRR '

BRERAGNV-TKO-BLERNCA L, SHKDOEEY, FEEEREERY (crud )
kL OFP 2B%ET 3 LAKIC A~ 7HRAHORREML T2 A MKOKE ( pH, &
SEEBL L) AREEICRObOT, 44 AMBINE, KEEME, crud probe 75 £
SRR ENTV3,

BRRIFig 22T CRT LI EBER L LIICRB SN, WRZALHEAS L —~TKiEA
AR RMlEOEARAEELTICANS NG, 44 v SRRIEEERAN T, KEA B0
2TEDOHEAFig 228 AT, MIBEEL — 7 EEOEEE N ASET LT — 78
XEDNOCLIIETFHARIFHEEOVBIERBAETT U EMNTE B,

HEZRBRHAHDD B erud probe . 7y~ EES 7Y VI EY 7 ARICE
B, v—TEBEPIIEABKOREE, B, BMAROEALENTETH L, ROBEBROD
ERWIIETI8—8RAF VYL 2AWEFA LTS,

(g) HUHEERHR

AR T — AR DR UL 2B L, BSTERE OBIB AR T S & FRIC
AT R MG 5B DI 1 GRS 1o B IR & 15 HOH I E ORUE BB 75 S AT~ B 0 D b
DT, rE=4, D/NEZFIRFHLOBREINT B, _

rEZZELTHABEO, BRRS 4 S8, B8R, BArR74 v HOCEHBEYS
LYY FLavavhy v 52heEn 1 £ THS,

D/NE=2 3 BREOHTARETEHNTBR A% ¥ 24 €50 — S@MBOICRT TS
F
OWL — 1 A THBT €= 2 OB BAFig. 22910, 7 €= % OFMA Table 2.2.2 -
LT,

(h) B#A=3%

BA 2B — RS H KR DEE S ABEATE LD, EHMHNR COHBS N5 KHE Y2
AEUEENT 22— TEERERN, H20EETHONICIET AR THEEES, £, BN
Ehs SHELE RT L A
() REHRRA , |
SARHEICR K 05 B AR T 5 - ORBR T, HHE, B, RESLHD
WEEhTO 5, '
FRFEREHAD SKOBBRAED &ELMET, FREL LD 5EETICRE KR
TETHD, FaCIANOF YT Y w7 Ky 7 ACRMAKRROBE T TS Do
@ —x%

OWL — 1 = k%HFig 222 I0RT &9, —RROEM AR T ZHEEOBRZT,
BIEEE, BRI KRS HTA L TROL S5 & O O EH ST B,

(a) FERZ%

(b) [EHHEEH
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(c) WEFR
(d) RS

e) HEEEMNSR
(f) =oftoil®, FH4
3 #$KER

BIKBIE—IRE, RIS R, BiA & kA L - R S S CSER DSBS U TR
FTALLHDORT, ROFHE» ORI N A, '
(a) BHAK—WFT w7 E 7

(b) BEMKSE T

fc) #H/k+E 7

4) #HHH

BHRFROMWEE» HERENT LS,

a) BHEAR

{(b) BEkz 7

— T OBER, BEKE —BOICREE LRHREELBESRT, PEAKREKE v 7 LA
BER AN S 4 A7 0D 60T, ZOARKIELIM THbE,

2y 2 E—EREFBE 2 - EZAVRCHEEL, TANERBERSIEIINTHES,

ik, OWL —1—RAETOARE L EETORFEKELTable2 2.3 & Table2.2.4 12, B
kol EHKNE Fig. 22 11 R L7,
fc) #v7 Vv Hy 7R '

R FEOREER T, crud probe . EEG AKX VN, HBRAA A o RBELEAREL,
wmfﬁ%$ﬁﬁméﬁﬂbtb,—&%ﬁm¢tﬁzﬁMﬁﬂ%u%ﬁ,ﬁ%&@cfm
%

T v o Ry 7 AKEBET, ABCFREOR 2 EARARICERS N, BRAEC
MR NS EORBAHELTVE,

B w—7F—-EIn

OWL —1o—KRFB g -7 BEhEkHkEs 07T, BEslmpav i) -7 2y 705
THAERS Lo o —E 7RIS, + 2 — B/ VRERBER)EREROBE 10mrem
S BRI B3 2 6hT b, XF 2 — U7 v BIEEAREEHARSARICKEN L ORIRE
BEER-TEY, v—7EEPEIIKETCEES mmU ECAFZFEILAT NS,

6 =T EEBRER

OWL —1 Dt AigIEIT BT LRk, EPHEAREL-TED, v— 7T ERREICLELE
B, FEIBOREFHMZCRIONTH S, BiBL OERE, BIEBRIA v5 -+ v
a;afﬁmiﬁ.ﬁ%m%ﬁﬁﬁ%ﬁﬁ%%HwaQE&ﬁ%ﬁ%$bf%é;imqﬁf
Wa, _ |

(7) BHEEE Ok &M

(

BT — ok E R LT & &R R AR SR M OF » 2 7 RE, 7L —YARALT

FPRELELDREL, KPEBEHLTH Y + 7 F~ERT 5,
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FPRINERHARESOL DR 7 — k4B 8d 3184010, 07 — ok b B EEE A S L1
Diiﬁﬁﬁ@aﬂwm%ﬁu%%bﬁﬁ,%ﬁﬁﬁﬁﬁ@,ﬁﬁﬁﬂmmnéoMggzm
CEHABREEEOEEATLTHE,

224

BRI e o AT D — 2 DS

OWL — 1o KB HETRE L, MBLITICRNB L 92 — v TiTRbh TR, £, v
vy bE T =W, BEOTFR MY g v ADER &, BHKOER, KEBLRER,
ZRYEOHEHERE EO—EOEGEMEESTILNE, EEERETHE, BTHARH LR
P DRI A IC, Fig. 2213 IRTEET, OWL -1 0E®, REREATH-~T, BFFEOHL

NERERD, BTFENEREICEE LR,

OWL — 1% BHRaEEIRE L L, el

HEEAERE L, HFFESE, OWL—107 —r gy, Bilbxffibhs, ©ORHEEDE
i, BEOERBIER SN, BAEEMIKRT LR, Yoo b7 Y72 BRICAD, F
P s, B3, HEOIE LEE, B850 HOEENTHORERNRET T4, b -4
OHMEASFig . 22 14 iZ7%,

Table 2.2.2 Activity monitoring system of QWL—1

€= REH

OB BT

) # &

tBow WM

FOAOE & O

R B S

( B 1 F‘f’_’z‘t“f/”/?ﬂ)

— B Ik

Na Il (T£)

A SV

0~ 10° cps

CREBHABAD

LU & W B AN
( B1l1F 2 &% &

i Ak T 8

GM B B

0.1~10%¢cps

FUTN) T b o AP,

HYFYrTHEy
7 ANHER r 8

s

0.1~10%cps

H 2 B 8 &

F o -7 Jl/ﬁﬁk
Ry B

01~10%¢ps

’*‘_;!. *'t.‘y”/?q

BiF4a- 27 AT

r EHEE R

Pl g

107~ 10 R/h

I R &

I R v |- G~
(BiF#4.~-40A)

— K

Nal (T&)

s S P v

0.01~10 R/h

i AR ' = 4

a2 yF - H 0O
(B1F 327 & 7 i)

"

Nal (T4
YF-vay

3x 10%~10° cps

BE R ® = £

ok oo B RO
(BIF+2 -2/

I

Nal (T&}

3% 102~10° cps

ERhHF =g

FA M7 Y a3 2 HIT
(B]F#‘;L"E‘ﬁﬂ/w}

#2 R D B F

30~6x10%cpm

F oa "tv7fl/ﬂ

T EM R E R

x5 % w

1072 ~10° mR/h
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Table 223 Calculated capacity of each primary system
component and calculated amount of water

JAERI-M 8045

in operating conditions -

Pz-F(EHE0kg e G, B 2700

BE~ F(fH60kgcnf G A SGR
10%)

st |RER EENE | AEH BEC KB REKE iﬁE"C/ HERIEEKR
m o |mmé o)l %&% kg | kg TR | £/kg | ke
1 0.65 384
2 0.75 ”
3 1 075 ”
4 | 005 ”
5 1. 50 P
4] 0.60 ”
7 0.35 ”
8. | 250 ”
9 1.60 ”
10 1. 00 ”
11 2 25 ”
12 | 0.45 ”
i3 3.30 19.4 _
t4 | 098 38.4 76 260,70 1.273 | 59.7 260,70 1.273 | 59.7
15 1.00 19.4
i6 | o020 384
17 2. 50 ”
110 - -
111 - -
54 | 0.80 38.4
55 0.75 ”
56 2.55 ”
57 1.80 ”
58 2.20 ”
59 0.70 ”
60 0.25 "
61 2.35 ”
74 2.16 ”
18 | 15 80 495 31 265/ 0 1.287 | 241 265.7 0 1.287 |- 241
19 | 885 384 12 270/ 0 | 1301 92 210,/0 (1301 | 92
20 1.00 ”
112 | 1.60 - 180 2707 0 1.301 | 269 27545 2.897 | 121
21 1. 50 384 [~ -
22 | 0.35 ”
113 1. 20 45
23 1 240 38.4
24 520 -
25 | 175 " .
26 | 5.55 ” \ 57 270,70 1:301| 46.2 2754710 444 1 128
114 - -
27 | 645 384




Table 223 (Continued >

JAERI-M 8045

o | RO | REAE | i Pe- M6k Gl BT ) | Be-k ENE kg ' RAE %
T BET AR E R EC oA [ Rk
S i %ﬁﬁ% t%g| kg %@ﬁ@% LAg | kg

28 | 180 | 384

29 | 250 "

30 | 130 ”

115 | 120 | 45

31 | 072 | 384

116 | 170 | 1803 | 42 270 7 0 1301] 322 27547100 | 3254] 05
32 | 525 | 384 ‘

33 | 110 p

34 | 150 ” 11 270 /0 1301 85 2754,,0 | 1318 83
35 | 200 " ' ' )
36 | 0.73 p

37 | 028 ”

62 1.15 38.4

63 | 040 ”

64 | 025 p

117 | 120 | 4

65 | 080 | 384 | 13 275 /0 1318 99 27547100 | 32.54| 08
56 | 027 ”

67 | 252 | 495

68 | 140 | 384

69 | 070 p

a1 | 030 | 384

42 | 1.58 "

23 | 048 ”

46 | 163 ’ 1 212 /0 | 1307| 84 275470 | 1.318] 213
47 | 198 - -

53 | 0.83 ”

38 | 020 ”

39 | 020 p

20 | 185 | 384

118 | 4.00 p

4 | 18 ”

45 | 178 ”

48 0.35 o : |
o - 19 236 /0 1.217| 156 230 /0 | 1205 158
119 | 2.00 p

50 | 345 p

51 | 060 p

52 0.58 ”

122 | 483 | 384

88 | 0.75 | 250 /
89 1.79 ”

90 0.28 ”
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Table 223 (Continued )

| BER mEAE peg |0 EIOkeonfCREZIOO | BE-KEIMky ori G, BIAEE
w5 - [AET AR [FERE [REC B Rk R
m mmé | £ EROEFEH | Lkeg | kg REEHRY | L%g | kg
o1 | 302 | 250
123 | 240 | 384
94 | 573 | 250
95 | 1.08 AT 140 /0 | 1076| 139 140 /0 | L076| 139
97 | 1.35 ”
98 | 1.00 ”
99 | 2.60 "
100 | 052 .|
75 | 020 38.4
76 | 035 ”
77 | 215 ”
78 1.05 w
120 - Z
121 - -
79 | 0.60 384
20 0.60 ”
Bl | LI5 i 33 230/ 0 1.205 | 27.4 230 0 1.205| 274
§ | 005 ”
83 | 580 75.0
84 | 0.40 "
85 | 2.00 "
86 | 1.43 "
87 | 1.93 ”
92 | 1.08 p
9 | 0% »
96 | 1.58 ”
101 | 018 | 250
102 | 050 p
103 | 050 .
104 | 2.00 P
105 | 050 ., 7 200 /0 | 1153 ] 61 200 /0 1153 6.1
106 | 060 P :
107 | 1.14 ”
108 | 0.90 ”
109 | 0865 ”
124 | 147 | 1803
125 | (985mm 6 E%)
;? fgg : 384 | 506 | 2754384 | 2518 2367 | 2754384 | 2518 2367
72 | 3.25 .,
73 | 115 .
126 | 40 384 | 550 275.4,,40 | 2518 2184 2754/ 40 | 2.518] 2184
127 ( 985mm ¢ k) _
& # - | - 1653 - - | 7432 - - | 667.1
(7£) ®ES, Fig. 2210 288

. =33 -
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Fig. 2.2.1 In-pile tube location in reactor core
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BRKE I OEER QR FH K OEE & FLICEU LB R 0T, AT R
CEFKDEFP CRAZHE L INERE, HANOHE THERAV-7TTiRCOBE LD LIcE
BT ONE LT, REBBRIED, -7 ( ALKKREEEH= 0L —7A ).

VREBICALMEE Y — W ZfE - o & D 0l 2 i TS L7CIBS, & 70 kg emG,
# 300 CHED NV -7 BHKFTHARICH T, FEEC YTV ABHLTHADTAMES L
T, BMCEBRLSSORKER (KD LEL ) THDH EMELL, BEAHEETO L vk —
i GESAEEOBRIKBICHE ISP P OBSERIZ, - LB B 3HEOES)
WEORBERTLIENEL LN, TLTHTBOBIIEOTUO & KER ( F/0idks)
DRICELSREBICE D, < v P REOREICEHEL, ZORBRE LTSV y FREH S
Ny PERRSEER L, S0y PRRGBEEE S SHREARICBT L, AERRICHE
TAELENELLNS, _

LR LCEADS, FAKL—TERE LTALRMBREEL BT LIS OF P KA
ERETTL D fmobicit, BB E Yk = kD S S KEROREBE £ A TRMERE S
v LK EETEUO, Ny P RACKREDEIIHNT, FRNBLIUEENLMRESH
B3 224EMNED & BAbh,

312 WhLAEATSEFR K OBILEE Ol E
FARN—7THBBFICLEFP MHERIER S 2 A LREREREIL, AHKOEE - Eho
EilEo T, BRKBAFOFLHELORE FIZ@B,rNasht, ERITHEICE L T/AES UL
REHERTOT, EELROTERETH O LICLD, HEERGES OMEETIZHT
ﬁﬁ%mﬁ@%é%% CEMARETHEAEEZ NI, LT, Q)ERFOE L OEEZHKD
B EEORE, (b) SE T oML L0 ORRK K ORI HEOME, o EHBI > TERL
715 -7,

3121 EBEE
ERLEREEOFEHREAFig. 3 L1IKRT., C EF RlssERkikoldETH Y, Clk

WEs D EF ( FRED ) &7 5 ¥ vERT 2HAARALABERERS TH5, C HAAHE

WA OENMBARY 2% L, FRENZET4 L ROBAMBRZ 2E5H LT3, C EF 2. C
M@?9yV%%ﬁﬁﬁufﬁﬁmUE¢DE%énfmée¢&m@¢bﬁﬁﬂﬁﬁ(mmm
¢0.D.X60mmL ) #&EE L, COBOERLSOEROILOXREEL, C sF £HBSET
WE, BOSEWESICEHBEODAREEE LTAREERAT I EATETH D, AAFEODL
CRUNSB O T O HEI0E, BERSAISENBNLEZE - TRIEESEICHKHS, CIO&
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Faek (HAEH. 80 kg mPG) £3%, BMAHE (20,30, 50, 100 , 200 , 400 %7213 500
pmé O, EBTHELAEOHLCHOTOS ) 28 LTF KHIET 52 LB T 5, MEF
#|ITiE, BeHFA (W& M UREMI00ke m’G), HAEB . H(0~200kg/ecm’G ), #E
iR T REEED . G EE SN TS, FHEEM ( 6mmeél D) %@ L THEREE Hat
Ké&z—Funnrl, JERT, VL oMEBTRICEELEAT LI ENTE L, FA
DEZRREKIL, =—Fro v/ NEBTREHRICRET 52 E0TE 5,
3122 HERREE -
1) Fig. 311i080T, E SN ( 20, 30,50, 100 , 200 . 400 % ¢4 500 #m ¢
HAREEE L0, N&F, [ &] #BoRETK 2807, B &H 2% 50~60kg cm?
CAERLEGKABL, RERORMONEAET AREICEDRE U, RIERANED
CEARALEOL, K ABOTRAES4 T0~80 kg/cm*G E T 7o, K, 1, J OIECH
L, B EH Ol REERR L. 2hn5N, ] ORICHOTH NBSEHR LB, B ©
T A RO - 1oy % LTB OISRIEORBEL S8 L1,
© Fig.3 1118 0T, B HMBNL ( 200 u méOHHRAEE Lo, UFUALE
BUFHETEREBRICRMAEOC LARR L, FAENEAKELTCF IR, 2hp 56N
2R, KAEMOTERENS# 35 kg om’ G $TEY 7, K. [, ] DR L, B 2H 0l
REARBLTHOBRMARY . 2 4B ST, ROMERBES 00T (£ 10 %)CHE
Lize 25N, J OIHICEOTH ABEELER U HBICB OBERE4HAL -1, ZLT
B fs Rl OB E L £58 Liz,
3123 EBES
xR s 7 7 AR LT, BERE (x B ) ST LTB IERIE (y B 2885 B, 1080
kg/ em’ G OEHEEHICE T, SRIESHMTTHB LICEL Ll -, ERERAFig.
312~ d. MECHRENS, BRTFOEHEP (MEABRMAIKES (10~T0 kg cm’G)
RS Y B A EERADRMEE SRS (Table 311 £3.1.2), W d L hEEW
OEEEEHCTERT 22 LiC & 5)1, KoX IEBRAEE I,
W=a+*P vs«+ T 2 : (1)
fotilL, W=imd=EE (g sec™ )
' o =£# T
P =F7# (kg/em?®G
s =R Ol (mm®)
T =®E (°K) _
Fshh, BE 293~573 K, E4) 10~70 kg/cm® G OEHEL K HEEE 20~50 am , E
15+05mm Ol o5 KEHICKS HT BE, TOMBEREEGRANICL LS. OKBE
BB, a=42sec”! »°K? (HEE+40%, COBEEHNLOBOBEICKERTELDE
E2LNB ) Thoto, RBEOHRND, BN ( 20~500 #mé ) KB 2Rk (HECEL
TAEL EEY LRk S LTERAEN ) ORE) I, EE~ 300 CORERME L 10~170
kg/cm’ G OEABRICHE T, BRAOLHOREEE L Z DT AR EEZOEIHEATES L
&N -1 |
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313 U0l b & KEAORIE

3131 EEBEW

BB NFIC B SRR A BT 5 12, BEBEICRIGILELE - 72 A TRIGERE 2R A
K —F TR 580, KI5 BEENICA - 70K & BEHOUO< L v FASE &0 M
TAZEMEZILND, Ul y FEREDREBOENLICL O, <y MOZORENEERL,
LT PRHRRIEET L, 2ORBE LTRAY 7 vERE &7 590 &l S 4 3,
FRE, FERKAL T ORBEETICEOT, <Ly bR KOHICE G Z THEEIZH>O
T, PHHBLCEEGICERLTEL C enBE LOEEZSAT,

3132 EHRFHE

U ~tlw b (BU26w 0, EEMN14g) 1A 02ml ( MALUNS r BRELTE-
1B, ME BN OE DL RASOGELA IR0 ) OKABALLAEY 5 ABHE T AL
b v pu 4 -2 8 (1203 mmé X220 mmL ) ICiETE LT M RIREE 8 L1,
B 2 ABIE L7e, BAE TAREREEREF v P REZCEO T, ERoRS
7 AT L, EEMETEMEIC LD ERBEOU0, <L ., M EEABE L, REBHOR
HIZmOLEENTH-70, 2E0RBOHO 1 AL 300 CEBS R TLBHEBRHN1LIEXI0R
{#E% (38X 10°R /hr) » BAREM (30347 hr )} THD, @03121;6;* WO CEHARTY
BORMAUD G DRE E B —Th -7,

3133 ZMEE

7 BB ORBBESAL U UO <Ly FMEROH L, EEMETEMBICIO vy 1R
EA g L, BEREO _BALEH(Fig. 319~12) KRT, —F, vnhal—28o
HENDTHAEEA I Z2DHEBL, KEOEERE{ BV oK1, U 2L v F OFEIE,
r S ORI%IC 650 TERSED S, BREBEOEHITHRT A EARELTLA X ST
B2 Shtr, COERE, UO <Ly FEEICEIE D, S5 LIKRHRYE OB E U
BAERARE LTS L SICRTT 6N, ATKEREROBHICSOTEREL IICHET
BEARLLLOEEZ SR,
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Table' 3.1.1 Half life of pressure of N, gas in pressure ves

sel C
"Tole dia. (um) 20 30 50 100 200 400 500
Half life (sec) |3.546x10% |8.34x103 | 3,9x10% | 4.9x102| 1.78x102 |8.3x10| 3.8x10
1.40x10%*
* 300£30°C
. Table 3.1.2 Normalized flow rate of pressurized N» gas
through hole to atmosphere
Hole dia. (um) 20 30 50 100 200 400 500
Flow rate#® .
(g/sec/mmz) 9.9 19.3 | 15.0 29,5 20.2 . 10.9 15.1

2

* Calculated value normalized to 1 mm

Reference; Flow rate of liquid water at roon temperature

and 70 kg/cm?.G (AP)**

Hole dia. (um) 20 50

Flow rate 25mg/30min. 5g/30min.

%% The results of measurements of amounts of water leaked out

from a hole of part E in Fig. 3.1.1.
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Safety Valye (max. 100 kg/cm?)
Pressure Gauge (0 ~ 200 kg/cmz, 5 kg/cmzldiv.)

Pressure Vessel (Volume, 1.937 ¢)

Thermo Couple (IC)
Pinholed Disk

"Pressure Vessel (Volume, 2.7 %)

Needle Valve

Pressure Gauge

Pressurized N, Storage
Pipe (In. Dia. 6 ¢)
Electric Heater (2 kW)

3.1.1°

Simplified flow diagram of pressurized gas
jetting apparatus




Volume of N, (1 atm. 297°K)

"Volume of N; (1 atm, 297°K)
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Tl /2=59.1. min

Volume of N, (1 atm. 297°K)

1 5 1 L 1 ! ¥

15171921 23
12, March

357 86111315
Time 13, March

Fig.3.1l.2 Jet of Ny gas through

the pore of Dia. 20 um

T1/2=65 min
1000
100
15 16 17 18 19
* Time 11, March

Fig,3.1,4 Jet of Np gas through

the pore of Dia. 50 um

T1/2=139 min
1000t
100}
1 1 " L I 1 L i
11:3012 13 14 15
Time 12, March

Fig.3.1.3 Jet of Nz gas through

s at 299°K

—
ba L Pun o
lon I - I o] v =

Kg/cm?, pressure of N, ga
[
(]

the pore of Dia, 30 um

Ty /2=490 sec

N BRI BRIV B S PR |

17:00 17:05 17:10 17:15
Time 3, June

Fig,3.1.5 Jet of N, gas through

the pore of Dia. 100 um



JAERI-M BO045

T1/2=178 sec T1/2=838ec
(140 sec at 573°K)

100}

Kg/cm?, pressure of N; gas at 299°g
Kg/cm?, pressure of N, gas at 299°K

L i (] 1 i i L L [l i 1
INS5 1356 13157 1338 13159 14300 14301 4l 14I6H 1,,;5 12036 2:n T
Time 3, June - Time 3, June
Fig.3.1.6 Jet of N, gas through the Fig,3.1.7 Jet of N, gas through the
pore of Dia. 200 um pore of Dia, 400 um
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Fig.3.1.8 Jet of N, gas through
the pore of Dia. 500 um



Fig. 3.1.9 Unpolished surface of unirradiated
vo, pellet (x300)

Fig. 3.1.10 Unpolished surface of unirradiated
U0, pellet (x1000)

_57 —



JAERI-M 8045

Fig. 3.1.11 Unploished surface of U0, pellet
irradiated at 100°C, {x300)

Fig. 3.1.12 Unpolished surface of U0, pellet
irradiated at 100°C, (x1000)
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3.2 JPDRIC#IIHATRMEMEISDRS

L3

321 EBHHN
CoEBOENO—-I2, JPDRICEVTATRMESEEELHERFL, FP OREEELAET

B licHD, Ho—olt, BRA Y S-HIIOBBEREEL SO HERBRBECK BT S
HEABTT A LB T,

322 EBREHE

EHEMAZRT 30010, ATRMEREEB4JPDRFLICER LTHA L (Fig.3.21)
AL BT A7 HORE () 7 )it Fig 322108 & 5 ICEE Bk BREHEB O
WICHE LIS EELTO ., I roboiE s RaHERT 2850, AFRR232mml.D
X 1467 cmL) TH 5, % L TJPDR ODBBEA KAKH S NIPOAE & RRIEFAOT TH
HAARET S TEZEEZDNTU S, REREFTIS - 7048 O JPDR — RS HH O FisE O
g4 Fig.3.23 L)Y, ,

323 EBHHE
BTk LB A A VIS B O AR T, BURKE BRI L 7o, RS DRI
B AREVABETFKRELLTICRNT,

BTk R E 277 °C

B K ES 615 kg/em’G
—RFREELSTE 68 ton /hr

B FFRKECEESERE 34 tonhr
BAFEKOBEEREER 0.3~0.4 ppm
EFFEKOERCEE <14&/cm at 25°C
B T4 7K opH 5.5~7.5

AT REEMEREL, et sr 2y P RBLUEREHAMFes # v ML EEFTRT AV F2
EMLERINT A, ALRGBHREEDHEALTICR T EE IS, THEEROBELIg.

32 4iIZRT,
U0 vy FR2y 7% 7209 mm
UQ, b vy FEE 10.6 mm
UQ: Ny t2EE 673 g
U—235 BfE 26 w0
HEEHHE gnhnd —-28%
HEEES 0.69 mm
GEE R (EEXER)  05mmX 2

AT RHEREE DM, 19684382558 11 HBLGI969FET 24 Am»59 A1

H OB IcA 5 bhr, Fi¥oRHBMSOJPDR O IERKESFig. 825 ICRT, RIS
T E A B s AR TARER L 7 HUK SURH R ORI 3 v Bl LU R v v aid, (%

;w-
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AERESI T BERMTRCIDAEL, L & Cs RS ORMEEERDI.

B T S DR O AR — e rhis, RUBARIR OB A REAEH WA
it 1, BEEASAHABRE, S rEFICET LORETRE L, HAEEOERELT
= .

BEEA K ARS ORRK
tFAAE _ 25w R
AR | #3 2
& E 206 cm
Wit i 134cm X 134 cm
PR AR RSN OBER 7 £ OfEK
BEB7IHE Z5 v R
BEOES 637 cm
HENE _ 5c¢m

B ER L0 2 HERE LTh S, REROATRBREESY 7 & EEITF0057
L EOHAREICE L, REKENARENEORST S THE LI, HAGHHORMNK
R Y 7RO TRIER Ui, REKHOREHE 2 v RBLUHEEE Y 7 &, (LF5
BB T RS REIC X DA L, HABBAKDOW] £ Cs DaHEERD I,

3.2.4 ANk

(1) HEHt=oR

fa) & E
avimwﬁﬁ(1m@LAm>:awwﬁu¢A1umgé$mﬁmb.m@%wf£u<
1 212012
Y RN A O El RN ks @ﬁ@mifFUOLlMﬁﬁ
REEE 0 1 MW, B8 Fox AT 3 VERER R, PUigILRE, TE P

(b} 4»HTERfE

(i) £U$T74W5HA(%§ﬁﬁﬁﬂ%0%um)%%wfﬁﬂK%ﬁEéﬁbtoﬁﬁ
Bl ic HEAUEEAEEK 100 ml AB L. K& b YUY AREE 2l . 3 URBEER
ooml , REEE®RF ) v AEK2m AWMA, 1 SHTHIERO L7

() lﬁwﬁﬁﬂhm,ﬁﬁbFﬂ#VWT*Vﬁﬁ%nﬂ,Eﬁ&Sml%Mi,tﬁBEK
OBEHNA A ETHED T, 7 v B LMELREICHE L,

iy Ak bpRmiIL, K '10 ml. Bis tml, HEE Fofo 7T < VEEEE 1 ml AR Y
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411 %10F P Kt EB ORE

JPDR &} 2 k(L2 OWEHR RS £ CA TREMEHEDRHER ORRL S, BFFN OB
BMEELDOF P OBGHES RT3 BOCE THRABEA BT 2 MEERE, ZRAHE
FUEBEE L & ICHARRE T AT &AM o 12, ZHHIC, BEFFRAL —7£FIE LTA
TRGBREELSBET LI EICLG, 274 M o P RFPREERABETALENS S &
ZehBILE 5712,

LR LAEESS, BFERFP OREEREY oo icT 2 HINT, ERFICHT SRER
B2 L 7o A TR MR A BE L, Mk — 7 CRETAEHICID, B 464 8 A
I3B~9H3R oM, F10FP KEEBAZTHE ~ 1.

4.1.2  JRHERBAHI _ .

BIH A4 7 0RBERET, L — TA S L, ALKKILABERE SRR b AL
T3, ZOBELFig 41 11RT, '

FP MHEHERSOA TRBEIASRE (LTRSS 05 ) @, Fig. 4 1200R T X 51,
"ZF /LR OSUS 304) MORKAVE —THESN TS, Tk, ZO&rE—I0d, hif
TFHIERE=2 ) v 74 v —HAATHS, BEEARE, Fig 413 IKRT LI, BZL
B HOT, BFHICUO <Ly FiiEhh, OB LF LEBANHE, LFBEO
Trt A SK S mm BN WEEOMAA I, %1 AR OMET, 20 #mg & KT8 200
amd DATRBEABEhZFNI@MS3>4 0 T35, 20 amd ATREFA CRELFig. 4141
T, FBERBOCHETES Table 41,112, U0, L v F OO HER %A Table 4 1.2 1277,
B R OUO, <LV v FADRESH DAt EHERELFig. 415 IR,

413 EBRHRE

(1) e K

Kow— 7 & BH &S MERE OF P HEERIZ, RATEOHTORATHS, Ko7
—REKICKE SN BF P OBIKOICOLT S YRRERT S5 725, OWL — 1 DG B2
LUBRT L owett, HAEKSOBE~OCEB%EII5 0 THMIRHE ST DAL,
BHEED, BFFESTa»EEOFP BT HbhE L & bil, BEKRTROFP %
SUEKOMBIFEI >0 Th, BLRRICHLOEEREL » TER LI,

B RRHC D T, F P AER B AR S 700 & 5 B EHEIE L i BB B E A BRI,
OWL — 1PN ) SEEHA L, —BBMEEE Lok, tv b7 XERCHEE LRNERBE

B LT, AMERL B ERORBEFig. 4 1L 6 IR L1,
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B, OWL —1 4B kBB <75 3 BATIES L, 138 (CH#HJ1 25 MW S TH ER
ATl 4 amnsd2y MWEEART, IBHKERHATHS 30 MWicHZ L7, Z0O®
308 #:%3‘@31‘9 5 Lt g 2 EEREMs L Lcas, 9 A3 RETA0 MWEiz 378 b, <
DIIOWL —1 1, 2 EAZHERET NS & & b0, BHEGRE (FNFHORE: 28T,
EH: T1kg /cm'G, £HE : 2% kg /min, RIASHER 7% HURKE: 2~3Ikg/Mmin
SR L, 984 BIDEEART L, Fig 417K, BFFHNBLCOWL -1 X8 ERRH
DB ETRT .

3) EHEDER

EHEBHER L, BEKRELEERIETS 37 71 kg /cm’ G #5281 69 kg/om’ G %
CHE L, 1 BES Lk bEOENCERSer, BESXUCRERED, L bIN2kg
et /minTH -1, BRI, BEFFGH ERMGHS MH, BXU 0 BERBRICEMI N,
10,5 H5RE i 4 [f] 3o 78 bh e, EBEREHT, 4 15 AW TOWL —1 —KRAZRM L,

B BB ORI EATTIL >

414 HREIKDERIE
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PHET BT BDOS L0364 MeVOrRE—/ICERL, Cony Y MEpS T BB (&
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Ghite .
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AR TR L, uik EICBESR 3 YL ORBA v DL E ) 2 F L BRI (16
6 A0 ) OESIHAL, FEMES LTS BELRD L

rEAlEEE L LUR L MIbEER L TEEEL] SELTRL,

{c) PULpERl — 3 T fbgbmis (RABGEERRLF Y v 2Bk

3.2 4 (lE L.,

(2) gross S

SR I mLA EHIcAT v L AMEEBIL (256 x6h DICFROIO, FA 7 V7 TREL
Fo. IR, VT V7 X O30 LB SIS METBUEIC X D BB AT - 1. AR
MG AT I AMGCM—5B04B MG MFRE LT u s WTDC - 1 MR REEB LM 0, &
2B HIEESREICIINEW ENGLAND NUCLEAR #9 88 ' Bi 4 M 1. |

416 WEHR
BB (E 14 2 I B0OWL -1 —~RBHKMO M T BES LU gross § O
T R4 Table 413 B LT Fig 419 IR L7, '

417 OWL— 1% a—12 70 Bk 8% 6 LU0 iRine

FPRHERFOREREBEME L, ©= LORBEMBELFig. 4110120537,
MEMREFig. 4L 1LIDR LIS
_WWTM&%HK®%M%H%Lﬁ%ezwﬁﬁmﬁﬁ%%Twm4¢4m%bﬁoFPﬁm
KBRAFFLOA 6~9 %4 74 ) TILEEA LHERRE Shanh - o, REBROTEL DL
FAEAMEEES 2 P, 2P LURETENEN T BL U M mrem OBBEETH 72,

Table 4 1.4 Average external dose for staffs

engaged in chemical analysis
{the 11th cycle )

b1 FHAIAS RS 4 PR D |6 EE R | UL | ERI465FE S 2 TE
GEER 0
BEREER (6, 72 (8, 9 (10, 11 >
o g 0 mrem 0 mrem §7 mrem
r 0 0 62
i) bl
g 0 0 12

4.1.8 FASHRIAE O F
% 1 EF P RV ERICEE Ui AT RKFEREEIC DO T, HBE THICRMILASEO/ERA
PR B OFM R R L, fLE 200 sm ORIEAOABATHICRT (Fig. 41120,
it T RSB RTEHES 2 ORERELFig. 411310734 ¢
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Table 41.1 Characteristics of - atificially pin—holed fuel rod
‘ and iradiating conditions for the 1Ith operating

period.
= % 4 0L -7TA
moos B oM IMTR B 1144 72(5.46.8/13~8/3)
e % L.o®m
& B 94 ~ 95 TD %
Uyl B K 27 W/0
U0, <t b |UO, & 13.3315 g™
% [ 032 g
<Ly b AR 10.632 mm o *
<Ly b B 1466 mm "
# " Zry— 2
EX (&, ) 84,94 mm *
% X ® - %
& # 12218 mm ¢
Py F) 0.698 mm' -
7 v +F & K O &K K 4.6cm?®
fir & 7t L
FHEOATOME | 7L (23 20 #m, 200 #m
A # & 1 &
R F R OB A 30 MW
ALy b (eple ) AL J%%%iﬁ?ﬂzv}ﬁgiaﬂib;?%)mm i)
Ly b GLE OB FREE 276 X 1%/ cnf « sec
= 1 =5 Y B 340 w/em™ ¥
£ B @ O B# 1500 ¢ **
% 75 vl AEZE -T4 ¥ - 3 xE
£ = F E | aNENOL- FCHNANERR

*  EEME BERRELD)
* *  HEEME
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Table 412 Results of chemical analysis of UO: pellet

“(the 11th cycle?

ppm on U-base

P T 2 i E il E H:
Cl <10 Pyrolysis b LR
F < 1 Pyrolysis — ALC &
e 58 Y B '
Si 25 s
Ca < 25 e
Al 29 ”
B <02 ”
cd <01 "
Cr 20 o
Cu 0.7 "
| Fe 69 ”
Pb < 1
Mo < 2 #
Ni 22 ”
Ag < 01 ”
Sn < 5 ”
Mg < 2 "
N 12 B, kESERB -7 LR
P 5 BEshd (=<0001%, 124 2/ g)
-2 1V U] 53misg
0/U i 2.00,
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Fig. 4.1.4 Pin-hole through the clad of 70L-7A
{the 1lth cycle)
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Fig. 4.1.12 Pin-hole after FP release experiment (the 1llth cycle)

A fuel rod
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Fig. 4.1.13 Results of measurements of neutron flux
monitors (the 1llth cycle)
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~ Table 421 Characteristics of pin—holed fuel rod

and irradiating conditions for the

16th cycle
= il % 69L - 4 P
O O i W6 HA 2 (5.476/24~T7.722)
1 7 L m
# % 94.5 TD%
U BWE 1.5 W,/0
U0, 1 v b U0, B 955 g%
Ty & 038 g
A 1345 mm ¢*
N~y bRE . 17.7mm*
# 2 SUS -32
# b = & & 108 mm .
# #® 15.00 mm ¢
A 2 0.6mm
7 v F DK H ~ §em®
B FUF A @EFEHL (li%%;;]qﬁf:&ﬁ)
WRECATXREA | £l ® 290 xm
fl b 1 &
R ¥ - F # B A 50 MW
Ly h (o) Bsam | Dol OWL - LERE)

BErEseip o kD 254 mm F8

i
by b M O T ERE AL

583 X 10%a /cm? sec™

383 W cm o

£ ® = 0o B K

1650 °C  (FAE K BB dh ) ok
1500°C  (Phig K ALERN)

Ty s AREZE T4 Y-

[ ¥

U, by bt 2

s Em I

=
o | BB AH CA®E R
¥ i kS e

BREER DT 3 B, FREMN LK

* HERE BEEEE L)
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Table 42.2 Results of chemical aalysis of UQ.
pellet (the 16th cycle )

& _¥¢E # a4 i # A 5
Al 8.5 ppm
B 0.3 ”
c 96
Cd 0.03 ~
Cr 22 ”
F 4 o
Fe 186 P
N 21
Mo 1.0 »
Mg 9 ”
Pb 24 «
Cu 10 ”
Ni 17 P
Si 64 »
Ag 02 »
Sn 36
Ca 40
u 8807 %

0 U 2.00
H 2B 15 ué g

Table 4.2.3 Operating conditions of QOWL—1 in
the 16th cycle

B | moE Kk B mom ok B Fp [ R 4 L B
FNEADRE 265 C 285.4 °C 100 ~ 120 °C
FREADES 71 kg/cr G 71 kg/cm® G 71 kg/cm?* G
PREADRE 45 kg/ min 25 kg /min 45 kg/min
RN R 2~3kg/ min 2~3 kg /min 2~3 kg min
AR EgRR ~ T~8% -
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Table 424 Gross £ activity in -the primary coolant

of OWL—1 (the 16th cycle
R N A Td T | JMTR H 7 wcfr;s;f)
10 : 36 0 50 X 107"
14 18 500 kW 3.31 < 107"
6,25 14 ¢ 40 10 MW 1.02 x 107°
15 10 15 MW 4.60 x 1078
19 : 25 40 MWt 2.88 x 1072
626 13 1 490 505 MWt 404 %1073
628 9 : 33. 50 MWt 7.05 x 107"
6,729 9 @ 40 497 MWy 387 x 1073
6730 9 : 40 50 MWt 473 %1077
7/ g9 @ 31 50 MWt 4,90 x 1071
7/3 g : 40 498 MWt 574 x 107%
/4 9 : 44 495 MWt 472 x 10738
75 16 : 10 50 MWt 3.08 x 1073
776 9 : 40 495 MWt 4.50 x 1078
7.7 9 : 43 50 MWt 878 x 1077
7/8 9 . 33 0 247 % 1071
10 : 05 10 MW 2.06 x 1071
70 14 @ 00 30 MWt 3.44 x 107
15 @ 40 40 MWt 3.76 x 1071
17 : 00 45 MWt 3.54 x 107!
/11 10 1 00 50 MWt 467 x 107!
7./12 10 30 50 MWt 576 x 1071
7713 9 : 30 20 kW 615 x 107°
714 10 © 00 0 L13x 107!
10 10 10 MW 110 x 107F
7.15 11 1 44 40 MWt 518 x 1077
14 : 00 50 MW 3.84 x 107}
7717 9 . 32 50 MWt 373 x 107!
7718 9 30 50 MW 1.42 x 107!
7719 9 30 50 MWt 1.89 x t07¢
7,20 9 : 20 50 MWt 1.57 x 107!
7721 9 : 30 50 MWt 1.25 x 1072
7,22 10 : 00 0 1.76

1) Eﬂfktiﬁ“’\‘f@ﬁ%‘ﬂjﬂi HER L.

E2) MW BB #RIZ, MWt Siﬁkmﬂ’&ﬁ?‘é}
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Table 4.2.5 1311 concentration in the primary coolant of OWL-1
{the 16th cycle)

1)

B A | 7o oRe P RE (G me) | mEman | Qe LEST #
15:10 B.G. 15 MW 71 |ETFEhhER
18:30 2,34%1075 30 MWt "
6/25 19:25 | 6.30x1073 40 MWt o
20:00 4,39x10™% 45 MWt "
? 9:30 4.04x107" 50 MWt 71
9:45 5,95x10™% " "
6/26 10:00 5.30x10™" " o 1100k Y OWL
' 10:51 4,98x10™" " " -10OP-B
11:00 6.62x10™% " " |change BB
| 11:20 6.48x10"% " "
11:40 5,95x10™" " "
6/26 14:35 4,52x10™" " "
} | 15:05 4.74x107 " "
j 15:20 5.05%x10™* " - "
15:40 3.39x10™"% " "
16:00 3,75%10°4 " "
6/26 | 16:30 3.66x107% " : "
17:15 4,11x10"% " "
% 16:25 1.42x107% 50 MWt 71
6/27
9:33 1.55x1074 50 MWt 71
13:48 9,56x107° " "
6/28
9:30 1.06x10°% 50 MWt 71
14:40 1.59x10~4 " "
6/29 16:35 8.00x107> " "
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Table 4.2.5 (continued)

- A 131 : e . OWL —
g HvF R I BE (ML mb) BERHMH (kg/cmlzG) ™ #
9:40 1.00x10™* 50 MWt 71
6/30
9:31 1.07x10° 4 50 MWt 71
7/1
9:45 7.20%107° 50 MWt 71
13:40 5.58x107° " "
7/3
9:45 1.00x107"4 50 MWt 71
13:30 8_48)(10—5 n "
7/4
1200 1.52x107% 50 MWt 71 7/ 5018 304D
13:17 1.58x107* " " 19: 30 THNRSE
7/5 13:35 1.69x107H " " &Ik
| 15:00 1.80x10~% " .
15:30 2.01x10™H " "
16:15 2.18X10_1+ " "
18:45 2.74%1074 r "
7/5 19:16 3,38x107% n "
11:00 2.96x107H 50 MWt 71 DEFFHHNES
11:30 3.83x107" " " ER
7/6 13:35 4. 48%x107% 45 MWt " @11: 0L D17
13:45 4,95%x10™* " " BETLX. EIE
14400 3.86x107" " "
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Table 4.2.5 (continued)

1 #ME ( #Ci/mL)

B A |HvFVvomn mIFtn | o M| %
14:20 4.69x10™" 45 MWt 71
14:40 5.37x107 4 " 1
7/6 15:00 ©5.97x107% " "
15:25 5.48x107"% " "
15:45 5.66x10"" 50 MWt "
16:00 5.84x10° % " "
16:20 5.54x10 % " "
7/6 16:50 6.00x10" ¢ n "
17:30 5.87x10* n "
9:43 1.02x1073 50 MWt 71 191 00& b OWL — 1
13:30 1.17x1073 " " itB—P change
7/7 20:00 9,21x10"2 " " L cool —down it
20:40 2.76x10" 1 " " A%
21:15 4,30%107 1 " "
21:45 4.82x107 1 1 "
_ 22:10 4.75%107 1 ) "
777 22:40 4.57x10 1 " "
23:10 4.39x10" ! " o
1:00 3.69x107 1 n 71 DAM1 : 33 RKIRF
1:20 3.54x107 1 " " sk
7/8 1:40 3.44x1071 0 " @®OWL — 1 HEVKR
4:00 2.52x10° 1 i 0 BE110°C
9:33 1.00x107! " "
9:25 2.14x10" 2 0.5 MW 71 @9 : 00k DT
10:05 7.45x10 2 10 MW " ALR
7/10 10:30 9,48x1072 " n
11:05 - 1,15%x10° 1 " " @OWL—1 BHVkEE
11:30 1.11x107 3 10+15 MW " (£260°C
11:50 1.39x10° ! 15 MW "
13:10 1.24x107! " "
7/10 13:30 1.18x10°} 25 MWt "
14:00 1.21x107 1 30 MWt "
14:30 1.07x107} " "
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Table 4.2.5 {(contined)

BUmEE (£Ci/me)

B At ¥V R BFHEA | Gormtes e =
15:00 1.19x107! 30 MWt 71
15:40 1.24x1071 40 MWt "
7/10 16:20 1.09x107! n "
17:00 1.14x1071 45 MWt "
17:33 1,02x1071 " "
10:05 4.98x10~2 50 MWt 71
7/11
10:40 4,20%1072 50 MWt 71
7/12
9:30 3.68x1072 50 MWt 71
9:45 3.76x1072 " g FERES Y TRECL
}/13 10:02 4.05x10™2 30 MWt " 910 2iCFERFFELL
10:15 6.21x1072 0.5 MW n
10:30 6.47%x1072 0 " 9:00&£016: 403 T
10:45 7.02x1072 " " OWL—1 DIESIFRfE L
11:00 8.10x1072 " i
7/13 11:15 7.91x1072 " "
' 11:30 8.99x1072 " "
11:50 9,25x1072 " "
13:15 1.25%x107! " 1
13:45 1.20x1071 " "
7/13 14:25 1.29x1071 " "
15:00 - 1.20x1071 " "
19:06 9.76x1072 " "
10:00 2.77x1072 " 71
15:20 2.39x1072 " "
7/14
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Table 4.2.5 (continued)
B f | #r7)vrEg | P IsE (#Cl/me) BEREH A gg;gg? W %
9:36 1,68x1072 0.02 MW 71 9 1 00k D FFHHA
10:10 1.24x1072 10 MW " i
7715 10:32 2.86x1072 " i
11:12 6.20x1072 30 MWt "
11:30 1.51x1071 37.5 MWt "
11:45 1.40x1071 40 MWt "
12:30 1.35x1071 " "
7/15 13:15 1.15x107t " "
13:45 1.11x1071 45 MWt "
14:00 1.16x107 ¢ 50 MWt "
14:30 9.73%x1072 " 64 14: 30LDOWL — 1
14:45 9.47x1072 o " [EHZ BB
7/15 15: 00 9.23x102 " "
15:15 8.46x1072 " "
15:45 8.38x1072 " 71
16:00 9.01x1072 " "
16:15 8.30x1072 " "
7/15 16:45 8.26x10™> " "
17:15 7.63x107% " "
9:18 2.46x1077 50 MWt 71 10: 1048 OWL — 1
9:32 1.97x1072 " y DE SIS FRBER
7/17 9:59 1.92x1072 v "
10:10 2.03x1072 " 64
10:20 1.84x1072 " "
10:40 1.95x1072 " "
11:00 1.79x1072 " "
7/17 11:30 1.83x1072 " "
11:50 1.66x107% " "
13:15 1.79x1072 Al "
14:00 1.82x107% n n
14:55 1.90x107%2 " "
7/17 15:15 1.67x1072 " 6471
15:30 1.80x1072 " 71
16:00 1.93x1072 " "
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TaBle 4,2.5 (continued)

N R e R | P LEE G me | RTms | G AET ”
16:30 1.93x1072 50 MWt 71
17:00 1.86%x1072 " "
AT - -
9:30 1.30x1072 50 MWt 71
10:00 1.06x10"% " "
7/18 10:30 1.04x10~2 " .
11:00 1.04x1072 " " 11: 00k OWL — 1
11:15 1.11x1072 " 64 D /EBERR
11:30 1.10x10™2 " n
11:56 1.06x10™2 L " |
7/18 - | 13:15 |  1.12x107% " "
14:20 1.19x10"% n "
15:05 1.27x1072 n 1
16:30 1.52x1072 " "
17:20 1.47x1072 " "
7/18
$9:30 2.23x1072 50 MWt 64
10:00 2.28%x1072 " 1
7/19 10:30 2.34x1072 " "
11:00 2,25x1072 v [ 11: 00K OWL — 1
11:15 2.34x1072 " 71 EHELER
B 11:30 2.36%10°2 n "
11:45 2.34x1072 " "
7/19 13:15 2.13x1072 n "
14:35 |- 1.99x1072 " "
15:02 2,02x1072 " "
17:00 1.88x1072 n "
7/19

- 101 =
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: o Table 4.2.5 (continued)

+

B4 |47y vomE CIBE CL/mD | RFFHD TG =
9:20 . 1.85x10"2 50 MWt 75
10:22 1.67x1072 " ™~ 107 205012 0% T
7/20 | 10:30 -~ 1.75x1072 " , OWL — 1 DHHER
10:40 1.52x1072 " ' Sekk
10:50 1.69%1072 n 7168
11:00 . 1.68x1072 " —71
11:10 1.67x10~2 " (1053/tycle)
7/20 11:20 1.67x10~2 "
11:30 1.63x1072 n.
11:40 1.46x1072 "
11:50 1.59x1072 "
12:00 1.53x1072 L s
7/20 13:20 1.39x10"2 " 71
13:50 1.55%1072 " .o
15:22 1.35%x1072 " n
9:30 1.04x10~2 50 MWt 71
_ 13:30 1.05x1072 " "
7/21 ]
8:30 9.76x10713 50 MWt 71 8 ! 0T AT ILR
8:36 1.59x1072 35 MWt " fBRRS
7/22 8:45 1.88x1072 | n "
8:50 [ 3.27x1072 " m
9:00 3.85x10™2 " "
9:15 1.59x1071 20 MWt "
9:45 1.73x10"¢ | 0 " 9 : 30KOWL — 1
7/22 10:00 3.57x10"1 " " P—B change
10:30 . 1.92x1071 " "
11:00 1.41x1071 o "
11:30 . 8.90x10"2 " "
11:50 7.50x1072 " " 15: OICOWL — 1
7/22 13:15 2.28x1072 " " B—P change
14:00 1.61x10"2 oo " cool —down KA%
15:00 8.06x10~3 "o "

- 102 —
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Table 4,2.6 1311 activity in the primary coolant of OWL-1

(the 16th cycle)

Date and Time (1972), Sampled

1317 activity at sampling time (pCi/gH,0)

)
Test Section Effluent (in Crud)

July 7, 20:00
20:40
21:15
21:45
22:10
22:40
23:10
:00
:20
140
: 00
:05
: 00
145

- - - - -

-

-

-

-

00 00 Q0 00 00 00 OO0 ~J & =~ =1 w8 =
- -
R "

“

2,36 x 1071 (1.55x1071)
1.81 x 10~ (0.12x10"1)
2,01 x 107! (0.01x10"1)
2,72 x 107% (3.10x107%)
2.88 x 10~F (4,.83x10™%)
3.29 x 1071 (5.08x10%)
2,93 x 1071 (3.38x107%)
13.58 x 1071 (3.36x107%)
4,21 x 1071 (2.39x10°%)
4.23 x 10”1 (2.89x10™%)
4.13 x 1071 (1.20x10~%)
3.94 x 1071 (1.27x107%)
2,86 x 1071 (2,30x107%)
5.74 x 1072 (1.20x10™%)

B Y BERTNTI24NOFETRE Ui,
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Table 42.7 Off —gas activity of OWL—1

JAERI-M B045

( the 16 th cycle )

BN | FT IR (si:mcKir/ii%) ;a:)é?ffz) woox

626 9 : 52 2.51 527

# 10 25 6.33 593 - P—Bmode E#
” 11 : 30 493 5. 41

” 13 : 45 5.75 7.60

6,29 17 © 08 0.357 0.92

6/30 10 : 30 0. 266 0.63

774 10 : 02 . 0.467 1.21

7717 11 : 21 2.06 5.77

7/8 10 : 18 0.216 212 Shuffling

7/13 10 : 45 18.5 36.0 EFF g

7715 13 : 25 2.06 9.14 HFFERH ER

7717 9 : 35 19.3 68.1 EAZE&TR
” 13 : 30 19.2 61.4
" 16 : 20 19.8 68.8

7718 9 : 30 19.1 63.2 EAESER
” 13 : 30 16.0 44.8

7719 10 : 10 20.5 67.7 EhESHER
” 13 : 55 10.6 38.7

7720 11 : 30 17.5 50.2 B HES T
” 15 : 30 9.77 29.1

7721 10 : 086 16.9 55.4
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| FEE-LF BHEKE
2000 BENKEE 285.4°C
i WEIKE N T1Kg/cm?G
2 £0/K 7t & 25Kg/min
WEEE-F  OEKE
» HIXKEB 265°C
% #TAKEN T1Kg/em?G
1500 % #FACGRE 45Kg/min
O R
’M L
B ]
1000
500
| . H | | | !
g; { 2 3 4 5 6
i CWREBHRRMPILTSOEE BE |, mm

Fig. 4.2.3 Calculated temperature distribution across UOp pellet
{the 16th cycle)
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Fig. 4.2.5 Flow diagram of off-gas system
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Skbk 100~300mi

e 100~500mLDSHED ~ FIEET,
72 mg/mf KIBK2mLEME 5o
e 5%NaNO; 2mL%mA s,
12NH SO 10mLEmA 3,
e CCt4 10meinz 5.

SRR RL KBRS RT 5,
|
‘ B
CCLmE &K K@
4___5mw®%ﬁwﬂﬁﬁfo‘-*———S%Mlemt%mi&

- le——on C C#4 10mL%EMA 5,

M ERK LOmEmAS, | e 2AMEBUKESAET D,

e (.7% Na SO, % F#IC

. imémz %,
C CumBd & &
1 4 RSHE WL BB
ST A, l
®BTh
ik B CCcLE
ERRIZEmEER) = F L v BERR BTA

RO rBBREET %o

Fig. 4.2.6 1311 determination process.
(NaNO, oxidation method)
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Fig. 4.2.7 Variation of 1317 concentration in the loop water
(the 16th cycle)
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