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JMTR OKRABICEZ 2 BREHRIE, RATROTENTES.
f1=2.3—2.6x10"%
JRR-2 XU JMTR o IMW H7: 0 o3RRI, FLoBA%EE PGW/DH OFHFBRD
ERELTRATEDTCENTES.
Q=¢£ exp(—Ap'"%) gr(H:0)/MW-hr
KD EW® O G Eiz, BE 50°C, 57 50MW @ JMTR iz (8.6+1.7)x10-3, JRR-2 »
10MW Tz (8.8+1.8) x1073 T& - 7=.
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Primary Cooling Water Decomposition in Reactors

Summary

The decomposition rate of water (or heavy water) as a moderator-coolant in JRR-2 (heavy water
moderated reactor) and JMTR was observed at the high power operations.

The specific heavy water decomposition rate in JRR-2 was 5+0. 7 (gr (D:O)/MW -hr) at reactor
power of 10MW. During 10 MW operation of JRR-2, the heavy water conditions such as pH, ionic
impurities and temperature, were maintained in the following mentioned values: pH of 6.5+0.5,
conductivity less than 1 £{3/em, D;O: concentration of 2+0.5 ppm, O: concentration of 0.55+0.15 ppm
and the temperature between 47°C and 55°C.

The primary cooling water decomposition in JMTR was examined between reactor power of 1.2
MW and 50 MW. When the cooling water temperature was 50°C, the specific decomposition rate was
10.6+1 (gr (H,O)/MW-hr) at 10MW, 4.5+0.5 (gr (H;O)/MW-hr) at 50MW. During these reactor
operation of JMTR, the cooling water conditions were maintained as the followings: pH of water
between 5.5 and 6, conductivity less than 20 /cm, H20: concentration 16+1ppm and O: concen-
tration 14.8+0.5 ppm.

The decomposition rate in JMTR much higher than that in JRR-2 accounts for increased dissolved
oxygen concentration in the cooling water of JMTR. An inclease in cooling water temperature favors
the back reaction. As a result, the higher temperature favors lower net decomposition. The effects of
temperature on water decomposition were obtained from these experiments as the following equation,

fr=2.3—2.6x10"%
where f: is the factor for temperature correlation, ¢ is the cooling water temperature. If the water
temperature is 50°C, f: is equal to one.

‘When the power density of core region in JMTR and JRR-2 increased, the decrease in the specific
decomposition rate was observed. At the water temperature of 50°C, the specific decomposition rate (Q)
in JMTR could be expressed as the function of the square root of power density (P, kW/I) by the
following equation,

Q=21.5exp(—0.088 PV%) g(H,O)/MW -hr,
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and at JRR-2,
Q=14.5exp(~0.615 P¥2) g(D,0)/MW -hr.

The net G-values of water decomposition in JMTR and JRR-2 were obtained by use of the absorp-
tion energy of primary cooling water and the specific decmoposition rate. At the water temperature of
50°C and 50MW, the net G-value in JMTR was

Net G(—H,0)=(8.6+1.7) x1078,
and the net G-value of heavy water decomposition in JRR-2 was
Net G(—D;0) = (8.8+1.8) x 1073,
at the reactor power 10MW.
May 1970
Hirohito ToNE
Katsumune YAMAMOTO
Seigo OKAGAWA
Ichiro YokoucHr
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Irradiation Section I, JMTR,
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Japan Atomic Energy Research Institute
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IKDBIR A RIZKGHBRFIHEATHTET 5103
HBRRTHZ. BKRELIEKZ, BEBIRICI-T
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TILBBKESERT 2. RELKEOERR, BE
RE3RTFREMEOBAZR, RTFFERSIUR
FLEEEELBXRTHRELENS. i, BEKFICBL
TREMZEXBERROBICE - THEL, BEMIC
HRERBERENZDOT, BELLEKROBELEESZT
ROMBERELTVS, DL, BHKOBERS
BRIEFFRICE > THFHICBEE R BERAO—2TH
5.

2. # =E

2.1 JRR-2 OEX>ERAE

JRR-2 REAAXBIME XU BEME LTEAL,
BREBIZEANYV T LHTRETT Vo b ARELTH
AT3. Fig.1 it JRR-2 ® He ¥R BRREZRT. &
BRO—PEKREERARNL I SN TED, EX
AR STHEUREKEN R He R LERIKERZS
BABY, COEXBEKESNRAZBRELOBREAICE S
TEKEND. 4, JRR-2 RO EKEN 2 0 BEBNX
RERT D ERAMBRILT 5.

——=S—ncu (1)

ZZT, @: JRR-2 RicEHETLLEKIEEWD
n: EXKFOBRAR
S: BKRDRIC K » THRET 5 HEHKFEE (/hr)
c: He #2hOE/KFKIEEE, (I[(D2)/i(He))

/Hel ium blanket

/ Reactor vessel
e - Recombinor
h o +—D,0
BH E Fuel Heater
LJ
——

Sampling
Circulating pump station

Fig. 1 The JRR-2 helium system.

KOBEHBROBICHET 52— BATKTF, LA
BV, pH, BHE, i, BERE, BEKE B
B, FHSEIKMBICEDLSBEELEEX 2D
T, ZLOERESHOBEFETOERICE - TR
FHCIZHBAL 72, L L, BEINZLOERNHSH
ShiLIK, BERTOMRICEST2ERIDL T
b, BFFERENLELTIERND 2 VIZBEMT
BEBAR+TSTH -1z, LicdlsT, JRR-2 BLU
IMTR 0o—R&GEHKIBEOREE T2, HEMED
BFICH I > TRULEOREERFORELTHIER
L.

D -

u: BRAEAES He # 2%E, ([(He)/hr).
EERBicsoTR (1)K,
S—npeu=0 (2)
LiehsoT, BHABHALDD He H# RAthOEKZEN R
BEARETHCLICE ST, BEXEREEEZDLEDA
CEMTE3. He #Atho BKE A ZOREEICON
T3 2.3 HIKTRT.

2.2 JMTR 0—XAHKSEERANE

JMTR i3 JRR-2 LRz b —RAHKIIZ 15 KEICH
Exh, FRIC He F2 B EDTF vy b HREFL
TR, RFFEOBERT LA PWR BFEFFICHEM
LT3, Fig. 2 B—RBEFEETT. BRFFEHES
ZHI—RAHKO—BRBEZKE ¥ 7 KB BTN, T
CTIKFICETRESNS. oL, KOBIKL -
THEUIKREFZOKBAMBKESNE. BERLVIA
R SN KFEH ZARBEALD 7 4 )V & — %18 > TH
AINBERICE - THERIN, BHKF2RHELE-T
FANBEHENE. BEZ Y7 ICA - k—KREDKIB
ERVFBIVCKEERY itk -T 16 KECHEL—
REABEEND. LIzd-T, IMTROKRSNRADE
BINXiIRDLHICIE 5.

dew _

W_S,'V—c,,-u/V—R/V (3)
T, R: kKEHFZAD1KREBHKY VT Vv IRDS
DE&E (/hr)

cw: —REHKPDKEN ZBE
(I(Hz)/{(H:0))
S: KkFEH2ZERE ([(Hz)/hr)
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Heat exchanger

N/Fill-up pump
— )
Reactor Main pump
vessel
\Core Outlet filter.
"I N Inlet filter
D

Pump
Fig. 2 JMTR schematic flow diagram.

V: —k\#ik&Ed

co: BEH A thDkFEH 2B (I(Hz)/l(air))

u: B A7 4 v OELKFE((air)/hr].
B EFRETI—RAEFKOFEKES B
Bir—ELiEshd, KEFSAREERR,

S=cgu (4)

2T, —RGHKOY V7)) v I RBI I A —N7
n—%h50bhick 3 BEE R BREKO—REH
KBEEHBRUTHRETH S HER L. KEVFREE
g RBEKZ Y7 BOD0BKE S YTV VI L, HRY
nw b7 7&K 5 TRIEL:.

2.3 EKEHROAEE

JRR-2 0EKA}EEA RE T 513 He ¥2thoE
KEHFZABEXUET LHEND L. FEMICE, 7R
suw bS53 7EERTACEICKD, HEICLIOE
ERLAETES. LirL, He #RAMhOEAEN AR
FICHALTRRO2ODETHRAZu< 77 7Hick
Z—RMFETRAIETE AL o, T3 b

(1) He #REFBEKEZENRARI R/ v= /77T
—RICEREINE A 7 L HRBATRABETE . D
CERBEKEHNAEL SRTRCEEZORTVERY
27NV RFP VY —FRAELTERTEIRLC L
ZRLTHAB.

(2) He #z&EKEHNREZ DB TICRIE LIS
4, He #RLEKEH ZROBZEMEL LTS 7%
BHBRESETL, KEEOEKEN ZDORENTEI
L.

D, He YRABOEKEFNZAZ R /7a< by
57 TRIET BICREKREST R 2 MOEHIEZ 54
b b.

EECIT Fig3 WRTHRAI/R= S 7 7 EEKE
HARBEEBEMAL M EBEZEEL, BKES
AEBEKICEBRLTHN 2T - 2. 29, BHED
He #2%4 2/ 0=t/ 7370F%F+ )V ¥—HRELT
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Fig. 3 Schematic diagram of D: analyzer.
: Carrier gas storage tank (He)
: Detector

: Recorder

: Sampling tube

: MS-13X column

: CuOz column

: Heater

: Flow meter

TOMEHUOW

Y 60mi/min OFETHT. Wi, JRR-2 @ He &
ZEBBL Y V7Y VI Uk He # R %(KF 25ml @
HBHICHRUELDB, MS-13X 2259 7EX 6m O
HoLCEL, METIRIEBIUVEREEKRETNZE
NG A, COFETHHe 2%+ 2 ) ¥ —HRIKHE
ALTOWADTHEES AhdD He #REFEKRH A%
SETEZHEERIBO. MS-13X oA Falck-T, B
KFE, BE EXROFCKEFARISHINSE. KRig, fis
DHREFEULLEKRE SR Z 400°C o mBALLER
60cm OBRILEHAD A 7 2B L THREEX, EHKERK
BELIOLBEEE LV THET S, MS-13XDH 7 4
RBE 30°C, BAZEELVEBI D LBRAGORER
BKELDEHE 4B5 & 728 150°C It - 7o, BHKERIC
ERTECELICE - TRERK 30 f£%inL, He #2
HiD 0.05mole YTRE S TOEAEN ZESHTECE
MT&3.

2.4 BRULKROAH

KD SR ARIC K - T BERILKE (HO:2) DSHRRT
3 (BRKOBHAICIERLEKSE (D0:) 8EmK). HoO:
12 Tit* 41 4 vE8X EDTA EKiCHER +L— ML
EYEERTZ. CcOF L — MuEYoEER (TIOH,
O)Y)2 T, 365my KT 3E0ERNEEED -TWS
(Y i3 EDTA %7R9¢). L7e-7T, Ti 8KV EDTA
REL2H V) v L—KRBHKICME, H£RLUILF
V— MEABOWE 365mp DBILE %5 4 ERHTHRI
ELZOBRETS L.
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3.1 JRR-2 OEXFER -
1o}
1964 4£6 Hd D 1965 £6 B £ T L4AERichH iz » ,’E L
T, JRR-2 ® 5MW, 8MW % & ¢f 10MW ki g g ]
B BB A RE A RE L. RRICEKMRICE -3
@257 RE, pD (ko pH K3 2), &Rz za [
BE, AERELAE L. BAORRIEERECE ég -
WT(L)RD pew ZRELTHEDET EBTE 5. s 2 sf
JRR-2 © He # 2 fifk (3 360)min ¢, WAZH 2D  ° % |
FRARIMBEREOZHTEOEM Lch 9% —& £ § |
ERBUTED » 75, BEREE TAse 1 ICR S &% |
TaBLte 1 @ pD {3EFE/KD DY 4 4 VEBEARLTWHA.
FKo pD ZRIET B ICITARKA 4 VY ORMEHRE i
Z/L, RO pH 2 — 4 1o X 2RI 0.4 2inZ I ST

RN S0, BRKOKER—RRA A+ v REKE
KE-T pD B60OTOMICIEZ2 LD pHav i
—~EN, FERICEREEER 1p0/cm PITICHEREZ
nTHna,

FA IMW H7 b o BRSHE, 300 bHa#
BEFERHOHEEELE Fig.4 IORT. HABRIIHA
ERIC LR TRA T 2 R S IMTR o
Aicbaohs.

ERMOBFRRBEIFEFFEHEMBIITIZN 0.3

Reactor power (MWt)

Specific decomposition rate of heavy water at
various reactor powers, JRR-2.

M5 0.4ppm TH 50, EREHRER 4~ BHTEEHE
5. BEBRBEOFHIC X2 KERIIFICAS
n3g, FHAHD 5~10MW OEFETIE lppm DT Th
>7c. RO He #RDEIR 98% LI ETH D 4#8
SOMEDOEMRINTVEEZEZISNEZDT, BXRKbOBE
RZOKRBHWEKDDRICK >THEU-BDLEER

Fig. 4

TABLE 1. JRR-2 heavy water decomposition data
Power DO (O Conduc- D20; Decomposition
Date tivity pD rate
MW) Temp. (°C) (ppm) (#0/cm) (ppm) (g(D:0)/MW -hr)
Tt 5 |30.0~85.1| 0.6~0.8 |0.52~0.54 | 6.35~6.41 | 1.08~1.65 9.2~10.8
st 5 |31.2~85.8| 0.7~0.8 |0.45~0.57 | 6.24~6.31 | 1.33~2.85 10.0~11. 8
v ) 5 36.0~37.0| 0.7~1.0 |0.33~0.36 | 6.11~6.3 | 1.08~1.19 10.1~11.8
st 5 |30.0~41.0| 0.4~1.0 |0.30~0.50 | 6.0~6.2 | 0.6~1.08 10.8~12.0
o7 e 5 |30.0~41.0| 0.9~1.0 |0.33~0.35 | 6.4~6.3 | 1.58~1.26 9.8~11.8
g o e 8 |41.0~44.0| 0.6~0.7 | 0.3~0.62| 6.5~6.7 |2.12~1.80 6.3~5.0
s 190 8 |42.0~43.0| 0.5~0.7 |0.31~0.42 | 6.5~6.8 | 2.2~1.98 6.0~7.05
Py 9 10 | 49.0~51.0 | 0.6~0.7 |0.53~0.65| 6.7~6.8 | 1.26~1.80 4.2~4.8
e 19 10 | 47.0~49.0 | 0.5~0.7 |0.35~0.57 | 6.5~6.6 | 1.70~1.84 3.5~4.8
Y 1 10 | 49.0~52.0 | 0.4~0.7 |0.35~0.32 | 6.5~6.9 |1.80~1.95 4.5~5.7
NP 10 |52.0~56.0| 0.6~0.7 |0.47~0.74 | 5.9~6.2 |1.62~2.90 4.2~4.7
S 10 |53.0~55.0| 0.6~0.7 | 0.5~0.9 | 6.8~T7.1 |1.77~2.09 3. 04~4. 01
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BRCERRRIEKOVESBARDTH L0, £
DB M K ET B8N ERICE b 13 - TR
T AMEMMBAHONS. Fig. 5 ICEBRILEKRDOFHAIC
L 2BEENETRT. BRICEKERRREL(LAHT
H 21, TKOOBEEA LY, BEHBELRIELT
DMETZ, BARENSOVIERISRIIELESHh, BRRA
D4 A VRIBMBIRICEM L TEO—BNA#HTS. 2O
fodd, BRICEKROBERETFFOERESZHICK-T
PR OEET A, Fig. 5 OMH ERICX Z2BMRRIILE
R L 7GERICEKE L OHsEERDpO -H, -OH 5 v
AN EDORE, HBESBREBORM HAOLREHRALT
ETIREEREIURELERYPOHNE, CORAEL

400

200

100

Hydrogen formation rate (£ (STP)/hr)

0 1 1 1 1 i 1 1 i 1 i
Bk & ORISIC & 5 BRERICEKEDBAFICE5bDE 0 10 20 30 40 50
3 oN5. Reactor power (MWt)
3 Fig. 6 Hydrogen formation rate at various reactor
powers, JMTR,

D,0, concentration (ppm)

0 ! 1 [l ! i 1 i 1 |

1
0 5 8 10 11
Power (MW)
Fig. 5 Effect of reactor powers on the D:0O: concen-
trations of heavy water in JRR-2 reactor.

3.2 JMTR 0—RA&HKSRR

IMTR ©—&REHKFRE % 1969 4E 12 B H 5 1970
£1 8T, FlH IMW » 5 50MW o R IiIcOW
THIE L. BIERERA TABLE2 TR,

KRERERBI—RAEHKOKE, BRE, BEBRESK
EEINZLHEHARCOVWTERYOF 2 RERBETR
THOTREBVY, FHHEKRBREEOMICIE Fig. 6
WCRTHBEEENEEST 5. Fig. 6 13 IMTR O& A

Specific decomposition rate (gr(H.0)/MW-hr)

B2 1 RENKOSBEEBFEICL 5RBHEH 0 - . - s g )
. ) I 0 10 20 0 40 0 6
OJ?H'J@TE%T’\’Cfﬂ vy PLIHDT, A—DFHAD Reactor power (MWt)
B. 3 = a
BATORNEEDOKE, BEFOZRTRAZ>TY Fig. 7 Specific decomposition rate at various reactor
3. kEREBITUOLE I RANKSBELFE K powers, JMTR.
TABLE 2. JMTR water decomposition data
Cooling water Conductivity Decomposition
Power (MWt) temp, outlet O: (ppm) pH H:0: (ppm) rate
(°C) (#O/cm) (g(H.0)/MW -hr)
1.2 9 7.7 0.4~0.5 6 ~6.5 4.7 30.1
5.2 24 10.3 0.4~0.5 6 ~6.5 12 +1.5 25.6
10 14~16 13 0.4~0.5 5.5~6.3 16 =*1 18.5~19.5
20 25~26 14.2 0.4~0.5 6 ~6.5 17.5+0.5 9,.3~13.1
30 29~34 14.5 0.7~2.5 5 ~6.5 16.2+1 7.5~9
40 40~41 14.8 0.7~2 5.5~6 16.5+0.5 6~T7
50 35~46 15 0.6~2 5. 5~6 12.5+1.2 4.5~6.5
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LT, —KEHKORSREEFRIOBEE
Fig. 7 IT7RY. Fig. 6 HOYURTHEINZZ ETHZ M
WOBBRIFMALRICES B STIETTS. 2ok
1S4 JRR-2 LKk (Fig. 4) THB. Lichi-TH
AN i B ORIINIT & - THAMER AL
TERRI, COWMOBEFFICEBLRRRTH 2 E#HE
ENBd. BWR 20T & ABLBRRMAET I &%
BORAX-IV DRIEMPHTR LTINS,

KO BEHRAIRICE S T3 BRI T 2V F— 12550 A
BB, Uit T—RAFHKO MBS BRI M
CHAILTHMT 3. LhL, EROMERIZRD(5)
Po(B)XNTREINZHMRIG L, (9)5ADRoW
BB K > T g 5.

H+H—H. (8)
OH+OH—- H;0; (6)
H:0;— H,0+1/;0; (7
HO,+HO;—— H;0;4+0; (8)

' H+OH—> H;0 (9)

j H+H;0,— H,O+0OH (10)
OH+H;— H,0+H €8))
H+0;——> HO, 12)

.HO,+OH— 0;+H;0 (13)

SRS AN Bl U, B ROGEEE IR 54 L
ToKFE, BRE, BBRKE O ER ICKET 3. BRIC
i3, SBRISICE 2 HZARER EXRIBICE 2 7 2ER
BEBFELOESRRBICESTS. ULikh-1T, HAZE
OEIMCED B THIMENRL T 2ERIIZ, BH
ERICE SIS THML 2BE, KE BRIKEH
iZ, (D SANRCRTHERIGEEH#T E-DTH 3
EEZONG.

JMTR OEERZBEIZ JRR-2 02 h & ik LTk
Biek&w, CoFRRARBRSZ ¥ 7 (Fg. 2) iiBT—
REWKB—SREOEL S EML, B&s v/ BOo—
REFKIZEZRETNGEOREERZ s TV 3E. KES3SC
DEFLT(RE 1 KRE) KB 2 IAFEREEE X 7ppm
TH5. O Tppm OEFHRFEIC, BICHLTDKIH
L > TRELUBEMMNDD 13~15ppm &5 Fin
BERRBE LS. BERKBEOKMIKIRES
BN escsid, ZLOMEICK-TEIEIATY
3. FlhH 10MW ic 513 3 IMTR @ k43R E 13 JRR-2
DOHIHE (W7 1I0MW) O 4{ETH5. Fig. 8 ILK
FHDCH T 2IEEREOBREER(LERT.

MR AR BERLAKRBED JRR-2 it 5~THE
HigE»., SFMNicB 2 B8ILKEORIEME Fig.
? WRT. BEMEKRBERFER S 20MW % ci2im
U7eds, 20MW Ll ETRBA 3 2 84 Shi. pH,
BB L DKESRHED JRR-2 LiZEALA—TH5
bbb o, BRIKRBENERICHNER IR
EFRFcLrbDEEEINS.

IMTR OEWEERERE © 7<% (12 R0 Riic &

MoE K R 5

20

O, concentration (ppm)
[y —
o (92 ]

I I

o
T

0 1 { 1 1 1
0 10 20 30 40 50

Reactor power (MWt)
Fig. 8 Reactor power vs oxygen concentrations,
JMTR.

H,0, concentration (ppm)

0 1 I ! I 1
0 10 20 30 40 50

Reactor power (MWt)

Fig. 9 Reactor power vs HzO:2 concentrations, JMTR.

11
10F h
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E 8f .
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<
g af
S 3f
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2L Reactor power : 5MW
1r_(l’ower 5MW)
O 1 1 1 1 1
0 1 2 3 4 5 6

Reactor opration time (hr)

Fig. 10 H;O: formation rate at reactor operation time,
JMTR.
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Fig. 11 HO; formation rate at reactor power-up from
5MW to 10MW, JMTR.
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4.1 —REBIKOBRN T RIVF—

—RERNKOSRIBRBO L F v F RN K 5T
T3, FEERICOKMRICES T3 REROBEE LT
ORI T F v F— DREF AT, FRITB Y 2 KR
DERD G EHAG21HDERET 5.

JRR-2 BLU JMTIR 0 X5 WIEBHERETFFTER
EHESHEMTESDN T EDT, BOBERYIR
BEMAFEBLTHAICECE T T LR, BORAER
P o>DBBERBYIBEBHCRIRENSE. Likdio
T, BHEREFFETRILELT v BREGEIHTC
£ oT, —REHKIARINDEELTINY. HHE
i FIRKSFEEBICEIME LISV, BRI RZE
KTHEX N ZBRETKIFOKRRERETF F 2ZEKEE
FEBELTCHBTIRERFE2RETS. COBFR
A A VEBEDKE KD TEIET HICHBBEIEZ 1N
FeF LTS, LichioT, BEPhHEFIck Bk5
BTk, RBAR-RHLEFILREBFICX 308
LEZTIV. B TFIc K BAKODEIR, BEXKETIR
ZFOTANFE-DBENEHEEAETNEZITEID
M, BAKFTIR Hn, D RNk > TryMBIURE
B D BEBEINADT, CORBESIUTYyRICL S
TARESEENS. L LEKBOBEIGHEEMNS O
OTHPHTFICL B KIBIBETE S, Kic, &iks
BICk BRI T 2 V¥ — DRETEFTIZD.

4.1.1 BEPEFICLIBRTRIF—

BY FF 17O BABICE > TEY 2.5 roddi:
F& 190MeV oz xrF— K ENE. DD BE
i FOEB T AV F—1Z 5MeVTHS. LT,
BRI K - TH U el F B8 —REFKhTHREL
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>T HO: 59ANDEEEMNEMNTS. COH(8)
RORIBIC X 2 BRBALKFROREFENREML, THE
EMNEMT 5. BERKES XUBRILKEDORE% JRR
2 0xhEgdsE, MHHELELD JRR-2 0K 154
L1L 5TV B. Fig. 10, Fig. 11 (34 EinE @R Ic 0
5BBILKEROBEEOHUERRTH S, Fig.10 (347
5 SMW D54 T, SMW B|3E#%# 3 BRI <@k
FEFIIEFMHEEITS. Fig. 11 {3 SMW T 80 HRgE
HEL-OBERAN IIMW i FRLUIEEDOEEEL
TH5.
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Fig. 12 Fast neutron flux distributions for the 24 ele-

ments core (radial), JRR-2.
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Fig. 13 Fast neutron flux distribution for the 24 elements
core (axial). JRR-2.

TEP®T L3 hREDNE, BEBETRAHIK
KERINDTANF-EMB ENTEAS. Fig. 12,
Fig.13 {2 JRR-2 LD KF-H X URE O EE D
FRAGOWUEMETH .
KEFHTD, BEKE V7B (EKEROER) O
i F RO EIL 0.015 TH 3. BEFMICOVLTIR
T 0.01, EIc 0.005 THs., \EKE VI DKE
HHaBLUEEHHOREROLEREZEL T, EKp
TREINIEEPUHTOEHEOFHELEDHE L, 99
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%THd. 1386, JRR-2 oMK 1R (Fig. 12 @ core
region) M~V I —4E 4T 138.87cm?, Ny ) VS
(Buckling) {3 0.00246 TH 3.

Zh&y, dPEETFOINTHRVHERELEET S &
WHHETF O T1% MR TREL, DD 28%
BB E & 0 2 S BARERTRELT, 20240 F
—ZBKICEZ BT LTS, BEDHIC JRR-2 D
PR OEER R % Fig. 14 C7RT.

FEETF D 99% At JRR-2 OFE/KINCHAE L TH
HyLizats, IMW T1HESOOEKDRINT
FAF—|t 6x100MeV/MW hr) TH 5.

IMTR DB&13E#E 300cm DT HAREZD HORIC
38X 53X TEemDEHEFLBBLNTH S (Fig. 15). L
e -T, ENBBNO—REHK? SDEREF DD
DNTHTOLREERT, BAEHANENSEZ T JRR-2 X
DbEH, GEOHETIE, —REFAKOBI = % v

1,831mm

600

464

Plenum chamber

|Heavy water inlet

Fig. 14 Schematic diagram of JRR-2 heavy water tank.
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Fig. 15 Schematic diagram of JMTR pressure vessel.
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WABRENTE v L, WRBI S RERD L SO v
TH5.

BU OIS RSIDKEINEHR v MO v
F—13, 7.420.8MeV, FE BB BERDISDy
MITiNF—i2 5.5+0.5MeV TH 3.

D ¥y HWO—IBIT Al Be, 27 VLRI EDHE
Mt E h, ho—BidFs~dbhhd. Booyg
DB—KEHKCRIN SN S, —HAHKKRIRENE v
BIANFE—Z2bEHBKH, IMTR © 5W E&EiC
FOHA O —REHKN © v SEESAGAHIE L.
HIERR% Fig.16 1C/RT. Fig.16 |3 Fig.17 DHFLFKE
DEANPSZHED v HBEENN T, BRERZFHED
IMW, 1WeHcDicBELIMHETRLU. Fig. 17 (3
JMTR O LB IV FHILER &L O NMBREAERTRE
TH5.

—REBFKD v HBBRR T AV F—ZREAPSEEDH S
EMTED.
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Fig. 16 Gamma dose rate distribution from JMTR core
surface in water, (Vertical).
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K : #BH% (93/1.6 X 10712=58 % 1013V /g 7).
T, —REHKAOEERER (B 2ROLII
ERIT D &,

_ (Rrav
R=% (15)
de
A)REF U RICBEEHZ BT EMTE 2.
E=KpRSd V=KpRV (16)

A5 RICEH VT, =, v HH(Fig17) D v BT g —
LT 2 E (ERERFELETMBEBRNT, TORE
A2HAERELTVE), RIBADRIDEEDHETEN
T&5.

RZSSSRd.rdydz:SRdz an

SSSdrdydz Sdz

JMTR @M Be, AL, 2 7 Y LV AEL SR EE
X 575 5 650mm O REEK LD EE, THICRE
X 220mm DR 7 ¥ L RAEOBEFIROELET 3 (Fig.17).
ZDth, —RETKD v FRTI O KEHHIFOLARE
L FowHKEBRTECS. v RERIKE 120
em T 1/10% |2 E T 5 (Fig.16). L7cs-T, Hlb b¥
IZDWTIRES 120ecm OKEA®D v BB 50 F—
ZbEDNETHTH L. UNRIKE->ThbEwR R
13 1.25%108y/MW-hr) C, DL EBRNZFNVF—D
EfEIE 6. 15X 10°(MeV/MW hr) Th 5. FlLHD v
BERAH H O Lt R iz 1.01x10%y/MW-hr),
FILAO 1 REHKERIR 9. 1x10m! T, ZORIN T +
AL 5. 33X 109MeV/MW-hr) Th 5. ZORKE,
IMTR ©o—&R&G&HKDE v BRI A vF—i3 1.15%
102(MeV/MW -hr) L7253, $thH IMW Ol v &
THAFE—IZ 1.5Tx10(MeV/MW- hr) ThH 3. LI
5T, IMTR ClRESBEICL->TRETS v B2
F—0 73% MH—REHKCBRENS.

wic JRR-2 @ v BN = 2 v F—%5H 5. JRR
-2 OELEEOBEEIZ 7.75x10%y/MW-hr) TH 5.
BROBER 1.1 ThH 2D, v ROBRECOVTIRE
KER—EZZTE VD S, BERICOVTIZ IMTR
ORERFEREERTE 5., FLATOEKRKEEDES

JAERI 1204

128 40cm T&H Sh 5 (Fig.14), EKE 40em T TOE
s (R=2.32x10%/MW-hr) %R\ TEKHE
MO B =3 Vv F—%HE T 5 &, 3.1x10%°(MeV/
MW .hr) Tk 5.

JRR-2 $LA®D R i3 6.45% 107 (/MW -hr), Fkik
a3 90.3%, FOMATEIE 2.36X10°ml THB. U
1o T, FLBROEKD ¥ BRI T A v F—i37.97
%1020 (MeV/MW-hr) &7 %. L7ch-7T, JRR-2 @
FhDA v BB T 5 v FE— 1.1x10% (MeV/MW -hr)
12 IMW 570 RETEYRIAVF—DT0% TH 5.

4.2 BEICLIPR

KOBSHBENMRRIBREORELZY 5. THRICKS
KOBMASRHEE TR AV F—DHICHAL, RE
ICREEBELIZY. $b b, KAOROPIINEIREREIC
BEALESINLLD, TLBEBTIR/AZIL. UL
L, R L1cs P AvE X UHTERPELEORIE, T
1Bht(9)h 5 A3)RNOBRIGHEIZEE EFICX ST
BHEIND., COKE BELERICK - TEROKIHE
BirE/NT 5. IMTR 0 —RGHFKIRE & S REOR
FEEER A Fig.18 (CRT. —REGHIKIREH 50°Co s
REAEECET AEENRE (QOB0) LE&KT S L,

QB0)=Q(2)/f: (18)
T, Q@): BE t OLSEE (g/MW-hr)

rate (gr{H,0)/MW-hr)
S DN W s Y =1 e
T

Specific decomposition

Reactor power : 50MW

1 1

1 i 1
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Cooling water temperature (C)

Fig. 18 Specific decomposition rate as function of cooling
water temperature of 50MW, JMTR.
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Fig. 19 Corrected specific decomposition rate of water

temperature of 50°C ws reactor power, JMTR.
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Fr: KHMROBEEREHRR.
fo RBERERELD,
fr=2.3-2.6x10"% (19)
(19X 2.8 12KE 0°C OREMERKTDH 5.
IMTR @58 (Fig.7) ZRE 50°COBENERTR
DI & Fig.19 L7135,

4.3 pH Ik 3%8

JRR-2 X IMTR 0 K4S HRE * BRI T 55
&, HEFFEO pH EB R 15570 pH it X 3K
FEAEZRLILGNTE ST,

—REIKDOBEHRRICxTE 5 pH OPHRICDNT
RESNIEE Uiy, BWR o pH EREH ZED
BEERPOERMEICS E3T0VT, & pH EOKFFEEZ
¥Ahd & Fig.20 [c;RL7-. Fig.20 Tik pH 7 O
BiEELL, % pH o H#E & pH TONEEOL
4 pHBEEKEEEL . BEERTHRERIRE
g a4, pH 7L LT R ) HBETRARE
BEATE. L LEBEERTRLNS2ERTRAIE
515, BEEEIRT pH OMEREMN 1 KO KRTHS &
WH T ERHY A4 VYBKIBEEREL TS T EETR
LT3, 318bb, HY 43 v BKIEOPRILERS
ERISUTHMRRISERET B, TRBHRGERL
BELINMERETB1.0THS. COBRA, BHERICK
STHEBE(LI NI KGF HO*, 50 IER 7T — v (spur)
WNICEET 3 -H XU OH 7 Y hrvEodhHERY
EH 4 FvyBROLD KRBT 5.

H,0*+H*—H,*+.0H (A)
H4+H*——Hp* (B)
Hyt+M—s H:+M* (C)

Fig.20 {3 BWR iz TEohi-BklThs4s, HY
AFvHA), (B), (C)oZRNTRINIRIE:ET S
125, BFFOMRE XCEERHICEK > TRIERED

5
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Fig. 20 The effect of pH on water decomposition.
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feHEIRZEILT 528, HEXMETH 5 pH BERBIES
BN EHEEEINS. LIicdioT, Fig.20id JRR-2 B&
¢ JMTR K20 THEATE S EFZX TR
4, BEL pH OWBELZEL, RE 50°C, pH7
TORSRE L —REHKO EEHEBR L EEL, Q
(1,50) TEbT &,
Q7,50)=Q(pH, 8)/f+ fu (20)
Q(pH, t): £& @ pH LEBWHBIFI—K
BHKROENEE (gH0)/MW
<hr)
fu: pH O EFI (Fig.20)
for BEBEAB(A9.

T,

4.4 HHBE LIEESRZROBK

BEFFORENIBE—TH > THHLOKREIICL 5
THHFERRILS. LIch-T, WABBOBITICE
WTRFLOBNBETER LI BNAENTH 3.

BIEEES Lic, BESBERIHAOERE P LoBK
ARE LR BEESWHE Q7,50 B3RXTHRDLT
TEMTE 3.

Q(7,50) =& exp(— APV (21)

§& 2 EX,

P: FELOWMAEE kKW/D).
CHRDOEEKE IMTIR K2\ Theva &,

T,

Q(7,50) =21. 5 exp(—0. 088 P/2) (22)
JRR-2 £ DWW TH,
Q(7,50) =14. 5 exp(—0. 165 PV/%) (23)

JMTR, IRR-2 @ PY? 3%} Q(7,50) @BEfR% Fig.21
IZ7R L7z, IMTR & JRR-2 OiE#AEREDZ RN

HRICEBHOTRIETLOY, 15 FLRUIBER
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B Temp. : 50°C
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—
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wn

rate, Q(7,50) (gr(H,0)/MW-hr)

Standard specific decomposition

1

L
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Square root of power density (V' kW/?¢)

Fig. 21 Q(7,50) as function of square root of power
density (P¥?), IMTR, JRR-2.
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Fig. 22 Net G-value of water decomposition as function

of reactor power, JMTR.
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FHA IMW, 18RI 72 D O—REF KD BN =
VE—1Z IMTR < 1.75%x 102 (MeV/MW -hr), JRR-2
Tid 1.7X10% (MeV/MW-hr) TH 3. —REHKIEE
% 50°C B 1+ 3 IMTR, JRR-2 o JK4ME D EB O
G EZEFR I OER & LT Fig. 22, Fig. 23 iC/R L 71-.
IMTR QOKRSBOEMKRD G fEiid, 50MW g T,
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Fig. 23 Net G-value of heavy water decomposition as
function of reactor power, JRR-2,
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TIEK®D G f#i3 pH 7, KR 50°C oETH 505, D
&HBETO G EEEB3IC A9 REB KU Fig.20 OFER
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