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Report of tests for radiation control executed in the JOYO MK —III performance tests

(Technical Document)

H.Hoshiba*, M.Hashimoto*, H.Irokawa*
T.Usui*, H.Sato*, S.Emori*

Abstract

While the JOYO MK —III Project, after the modification of primary coolant system
started in Oct. 2000 and the integrated function tests, from Jun. 2003, the performance test
was executed for the purpose of verification of designed performance and confirmation of
basic characteristics as an irradiation reactor.

While the JOYO MK —III performance test, 28 tests were executed. Radiation control
section took charge of 3 of them, “Dose Rate Distribution”, “Radiation Control” and “Gaseous
Waste Radioactive Concentration Measurement”.

The performance tests in charge of radiation control section was started on Jun. 27,
2003, that is before the start-up of reactor, and were carried out when the thermal output of
reactor was 40MWt, T0MWt, 106MW¢t and effective full power, 140MW¢t. The pre-operation
tests in charge of radiation control section are “Test of dose rate measurement in operation
and after shutdown”, “Test of radioactive concentration measurement of air”, and “Test of
gaseous waste processing performance”. The final test was “Test of dose rate measurement
after shutdown”, which was executed on Nov.27 2003. JOYO passed the inspection and the
performance test was finished.

The representative results in these performance tests are;

1. Every result is under the criterion

2. Dose rate and monitoring data are totally less than the data in MK —II operation.

Though it confirmed that all the data are under the criterion, it is considered that these

tests should be performed at proper intervals because the circumstances may change.

*) Radiation Control Section, Health and Safety Division, O-arai Engineering Center
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1.

Alerva,A.V., Thomas,D.J., Neutron Spectrometry in Mixed Fields: Multisphere
Spectrometers, Radiation Protection Dosimetry Vol.107, Nos 1-3, pp.37-72(2003)
McElroy,W.N., et.al., A computer-automated iterative method for neutron flux
spectra determination by foil activation, Report AFWL-TR-67-41(1967)
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T LR PR A LA IR T,

fF—4 (3)
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OKNT T —hE WO ZEET R Y F U AREOFHEK

CwxV

Fxt, xﬂ
100

Ca=

D R OKBEZIR B Y F U AREBg/ cm?)
Cw : ik MY F U LRE®B g
: W51 ZEE i & (cm3/min)
ts : iR (min)
V: N7 T — I AWK E(g)
ne : N7 7 —DKREKHEDNF(%)

@AY F s TR N ROZERS b Y 5 AR O R
= K(T)x Cwx L
100

Z2Z P OKREZIR b U F 7 LREBg/ cm?)
Cw: flEKP D kU F v AREBg/g)
H: 3RBHER B 0 F8 i (%)
K(T): ffnk7& 555 1 (g/ cm3)
T: SRR D IR (CC)

3. R
Aal. MK-TIPERESRERIC LV, JREEGE ) OMW B (2003/6/24) , 2MW B (2003/8/27) |
105MW k& (2003/10/10). 140MW B (2003/10/29) 1=, FhEny o 70 v 7 L, BIEFAN

L7z, MIERREZR 1, 212577,

-4 @
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F1 ANTTECLHRMERE
HIE B 2003/6/24 2003/8/27 2003/10/10 2003/10/29
HIEHAT KT KF KT KT
JR-FIR B ) oMW 2MW 100MW 140MW
VAN 10:05~10:35 | 09:35~10:05 | 13:36~14:06 | 13:28~13:58
& (cm3/min) 1000 1000 1000 1000
K E(g) 200 200 200 200
WEEemd) 1 1 1 1
HEZE%) 90 90 90 90
FHEEh (%) 46.8 45.7 45.9 - 45.7
T & P ] (min) 10 10 10 10
BG &R
#H4FE(cpm) 20.4 18.7 21.0 18.9
7 B (min) 10 10 10 10
PBHI E R R
#45%(cpm) 24.67 31.70 21.60 23.50
R BRI 34 (cpm) 6.5 6.3 6.6 6.3
TEBRF 3= (cpm) 4.3 13.0 0.6 4.6
U F U LBEEBq/ cm?) <2.32E-01 4.74E-01 <2.40E-01 <2.30E-01
ZEEHF MY FULAREBg cmd) | <1.72E-03 3.51E-03 <1.78E-03 <1.70E-03

fF—4 (5)
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K2 NUT A~ =TI L BAERE
HIEH 2003/6/24 2003/8/27 2003/10/10 2003/10/29
RIESFT 7 KE R E R E
JR-FAR B OMW 2MW 100MW 140MW
VNI T 9:50~10:20 | 09:25~10:00 | 13:30~14:00 | 13:25~14:00
RECC) 26 26 25 26
1B (%) 38 38 39 40
FAFNKFARIE E (g/ cm?) 2.45E-05 2.43E-05 2.30E-05 2.44E-05
G E(%) 46.2 454 45.7 45.7
8 € £ (min) 10 10 10 10
BG #IE R
¥ (cpm) 20.4 18.7 21.0 18.9
I 7 W (min) 10 10 10 10
RRBHE RE A SR
FHER(cpm) 106.7 58.2 81.5 91.5
R BRSEH#E (cpm) 6.5 6.3 6.6 6.3
EBRE 4 (cpm) 86.3 39.5 60.5 72.6
U S LB/ cniB) 3.12E+00 1.45E+00 2.20E+00 2.65E+00
ZELKH U F U LREBg/ cm?) 2.89E-05 1.34E-05 1.97E-05 2.59E-05

+—4 ()
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4. BE

AE, FEfi Lz MK-IIHERERBR CIX, AT 7 —EE2AWTRTO M) F U LBELRZ, ~NF
A= —=F—EEAVTRERB01Z)D N FULRELZRE L, NT 4 —27—F
Yo T TREPEETH D BRBIKER LRI E CE 50N FETH B, L,
HIRRFOR T, BREBRIN TV CILBABZ ENTERNWED, 7Y VBT EEAT
S TREHEREBRIT 2N T 4 — 7 —F—ETRETO N FULABELZRET D L1XT
xR oln,

R ER-501 )BT 5 MY F U ARERE, PIATMK THERBRICBNT, AN Fp—r—F
—EEAVWTERLTEY, MK-T& MK-TITHY ?WA?%E%%S\ EDOXHITENE Lo
g AE L, iR L7cb0E2R 3 KUK 1 17T, MK-IOEZR5RY T, FEFEHHO
ERCHNERF DY F U AREN EREMAER LD 850 ER, MK TEBRICBY
Tk, [RFFEEERTO N > 7 75 FMERR b EVEEZR LT\, ZOMKE T, [RFFEHD
EERHF MY F U LRE & OBREMIC OV TIRHET T E R0 o7, 4% b AFERIZBIE 2 fe R
MEHEZR L THE U,

5% Sk

(D TEB MK-1 flEEBEOREZRE, bV U AMEFEORIE, PNC ZN941 83-68, 1983 4£ 5 A

QKRB A 7 VBRI R LYt v ¥ — R R U R B, U S~ =2 T L
(MR EM,5.3 A b Y F7 AEEDEL), ORCS 2002-0602 2002 4F 6 A
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1.00E-04

7. —— RPN FHLEEMK-II)
1.00E-05

RPN F I LREMK-T)

PR FILEE (Bqg/cm3)

1.00E-06
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. HK

e, WA TV 7Ry b (SUS ) ZAEH U CTHET A DRSS T 2 F2hi L T & 72,
L L, Ge RIHERDEFHHITFEN ABIRIZ L AREN L N TE B3, 5 Tl L 72
MR A LT &k, BRI, R)EHRECHEONDDRE AV, RS OHELR
DI=DIZREFRH2E0TDENIBDOTHD, L, RHDEOFME L COIRBEN
<, FE 7o, 100keV Al DR R F — <= BUZKE L THERRF DWW TREEEDME T
HZEPEREN T, £2C, 500mR Y AR CHRON AR EZEZHANT, HA
Wl 2 W~ I CE BN AT 7Y U I RBARE L, SbIC, BEBORR
Ul th . MCTIHERERBRICB W TR R EHAY 7Y v 7By b T AT Y
VIOBRBOFENFNCY TN T UTC, W RSN E CHIE U, B AR
M HYERER iR LTz,

2. BUE

WA T v FIRBOMEL, BV 7 a e LU BICRE L, B 7 e LRk
MZATHL LT, BRET AR, (BFNICERELTBY, LERBNE W) FF
WHBPWE L, BUET 7urflazZR R, MIARSTHAT-DEIT L,
SHE, 500meR VBRI & A —A2k & Uiz, FRICEREIZOW T, AUk E RBREDE
ST L, BEiZ2 RRELE, (K158

120mm®

%= G N = il P

TR
ijgﬁszfjjq”lgmkj BT 2 B ) 29 ¢ (SUS-304)
B79%t : 60 ¢ (SUS-304)PF1/4 0.1Mpa

‘ 30mm 7 500m/

107mm

11.5mm 77mm¢

100mm

M1 Ha¥yo 7Y v S RENEA
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3. BEeAER
HAY TV v TRE DOV T T OB IOV TRBRE FElE L 72,
(1) sh@limd
HAIZ L 0 BREIC B % RO TR, BEN R0 & 2R 5,
(2) ~HEHE
FEZHE L AR EDIE (K 1 B8 125 L THRREEDNTH 5 2 & 2 RT 5,
(3) KRR
RWREBEZER L7 T—0. WMpa £ THZEF| XT3, 0%, 20 BFHEAGE L, K25 L0 3
EL, IWBL TR\ L 2HRT 5,
(4) BRERE
HAY ) v TEBINREAIN, BEREZRE L. HARICE D 7 (500me) (26 LT *
10%UNTH D Z & ERERT 5,
(5) ZERAF—ART FLVHIE
W o TR TS OB ERESE BRI YBu 2V TR X — AT MVRIE & 1T
9o BIESM & LTI, Vv BN ERICEE: PR A2 BEWIOREBR O XY
VTN T RBOEEIZ By B E ASLIRIBIZ OV TC, ELENT v BRI E
THET 5, ENFNORESLRM T, WEu DT R LX—ZART MUZRKE BB RNT
EEMRT D, o, BEL LT, {EROBEF AV 7Y IRy FOREIL PBu $lEE
A, AR T o~ SRR AT 3 CIE ¥ %, BhEREETARIR S2Eu ARk % LA TITR T,
F/EREFR A S Eu BRIR
#FE . EGMA15-22112
R BCIR 25mm @
MEE . 47.5KBq

4. REABRAEREER
(1) SMEmRE

HAF 7Y o VEBRE BRI X VBRI R RIS TRHE. BERRNWZ L 2R L
7
(2) ~HEE

SMRSTERRE L, RIS ED IS L CHFRREDNTH D Z & 2R LT,
(3) SRR

HAY T Y v TEEER TITB O TEZES| & 21TV, £ 0% 20 B E L, H2EE
FVBEL, WRLTRVWI E2HR L, RBRERIEN 2 I0R”T,
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BHH L EHR LT, FRTIET A 7Y o VR EIL 496, 41mlTH DA, 7l i
BB EE 500m & T 5,
(5) =RNF—2~T hHIE

HIERERE X 3R, AT MURERZRTEY . BIVEMER BRI 2B OEEERIE L
A & WA T v TERBRNICKHIR A RE L5 E ORER R L B L THRE 2
BB hoTz, £, BEL L THEROET AV 7)) 7Ry MNICHIRZRE Lz
BAORERBEE D &, V=7 BmEINEEITEL 2o TEBY | SUS OEIRAET KL 50K
ANNDOEEEZ T CND T ERnbnb,
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5. W MMALTE ST VERE LR

MK -MHERERBR I W TC, FIFE S 0, 40, 70, 105, 125, 140MWt DA 1B MEIZ 1T
LN AL TAY TV T REE T ATV TRy MY 7Y o 7 LTH >
~ MAZFE T EEE CHURVET A IR E O HROIE 2 Rl LTz, 7236, W AF T TRy

DAL A 4 1R,
!
i 110mm®
i L
" 6.8mm
L _:@' ~~~~~ 7.3mm
ME :SUS B
-7 8 :485ml
20mm ® 125.8mm
’@‘ 7.3mm
TTmm®P

M4 HAYL7Y TRy VR

JRFIF I OB I BEPEZBWC, BT AEZ T AT v RGBT AY T
VIR MY T S U BT E CIIE L MER RO R 2 =L
K= 2AT MVER 5~ 912, FEREIMERRAE R 1 & 101079, 2RI, BURED
AP FERIIC 1L, AR O < . REHRE b BIE E CORE, JE O
ZAHIET 2 7= O EAR S IV CRlMli L7z, MR O AKX To@E) & L
77
1 AT,

Car ™ oxpleat)) T-exp(1-21,)

Cuceay * TR EFREL

A BRSO B E R (sec™)

T, @ sRBHRER D B HIE £ TOR (sec)

T, @ WIEER] (F4 7 %A L) (sec)
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B, HAF VTR hOREEERL,

7 P R FARS A 2 I HIE LT 5,

1 EIZR A~

&1 BAARYUT) 5 RIE R

JRTHFH - N . . FZAE T s 3
< Ty e Nl RIRN s i O
(MW BRI T 7E P TN AIND g2 (Ba/cm3)
6 A 30 M 6A0E | o o
0 11:08 11:15 HAY L TV 75 e% HEEE R R
LNl 0 30 H ) . e -
(EEEhRN) 6 H 30 H 6 H 30 H FRA L FY T H TR
11:09 11:16
Xo-133: 1.6F-1
9 ?0,1120 a 9 ?0_1329 A | gz rve sz | Xe-135: 1.96-2
" : ' Ar-41: 2.0E-2
Xe-133: 8.6E-2
9 ?0,1125 H 9 )?0'1328 B o0 2ot | Xe-135: 2.6E-2
: : Ar-41: 2.8E-2
Xe-133: 5.0E-1
104148 WAME g s g5 | Xe-135: 8.0E-2
10:10 10:46
Ar-41: 4.7E-2
105 Xe-133: 2.06-2
e 1. -
oA WA VR | w7y o | Xe-135: 3.26-2
: - Ar—41: 2.8E-2
Xe-133: 1.0E0
Xe-135: 4.0E-1
10 Fo?)g . 10 ﬁogi . WAL TV THE | Ar-41: 5.7E-2
’ ) Kr-85m: 1.9E-2
125 Kr-88: 1.6E-2
Xe-133: 2.85-2
10423 A W0A2HE | oo o e | Xe-135: 1.6E-1
10:14 10:35 ARGLTILTRIN N p a1 1.7R-2
Kr-85m: 6.8E-3
Xe-133: 1.2E0
Xe-135: 5.7F-1
10 4 29 H W0A29H | o o na | Ardl: 2.1B-1
10:27 10:50 HARF LTI TR Kr-85m: 2.5E-2
Kr-88: 1.56-2
140 Xe-133m: 6.4F-2
Xe-133: 7.6E-1
Xe-135: 6.2E-1
10 iig H 10 foiz Bl imare 70 7ok | Ardl: 3.6E-1
: : Kr-85m: 2.4E-2
Xe-133m: 6,452

FNEFNORBEFMFERNS, A7V Ry Mk b
NI E b LT, DL LTHAY 7Y v 7R L0 SAR JEEE S % 7 A 8 23
Bohbd, £, VAV Y o VR LA BEEFMERE ED RFIFEH 1 U T EFAE

ARG R, I &

MZERLIEDIZK LT, FAY Y 7Ry MR DREFMERERIZ AT DN TEY,
REFMMOZEMNICLD EEZDND,
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6.

T AT o 7B DR R

HAY TV o TR X DB HT ORIEIL 500miR VIR OFEERIE C1TH 2 &
EL, FOLEICHIREFRE L, LoL, Z OBIFITRERE O 54T HIZH 5 S dui-K
VEEAIRCTH D, AR OKREZBE L TELNIZ DO TIEIRWZ &b, EBRITIX
IR0 R AR D FREMENRH D L B2 bz, KLV bERDIT NN <RIk 2
ANV S W2, KRR CRRE L7205 TH R 2 JIE L7358,
BN | BEA BT 2R H 5, 72720, KHZER ST <
KT HWSWVEEATRE S W, REREBII Ve b TFRINE,

FIT, BT HNBEEI— P EGSA EANT, TNENOEAORHEO ik E
17952 8Lz, BHEICHTZ->TE, TAV ) I RBEET L L, £ IR ER
FED—HRICTFAET DRABIB A>TV D ERE LTz, JBEBFEICIEL, ZivE TSR T A H
TECHRHH SN0 5 FE, JIERE % 2 T < N &L OURIERR /) OFEIE & 72
B IR & L COIREMN e AR AT, IERIZIE Ge RRHIZBRZ AW T =
AR T E 2 480E Lo, SHMIE, Bbas OFRRE RIS 3 55 28 L T, &
FED ROT (Region of Interest) IZAEMS T 2RO = RN K —2HTHH U ~BOETITH-
7o 728, FHEFEEIL (Ba/en’® OEEE TR L L, BAAIRFRT YA 72 0 OFHBCTEAMD L 7=,
TF ML LT AV 7Y U PREBZIK 108 T, £, ZhEa AW EHR L7 REY
F2I0FT,
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®2 ATV T

oo

KD T B

BRAPIES _ HEGE TS
B 7| ROT B -
e TR F— (keV) BN A 7 ME T MED
e
(keV) KEEE 722k 22/ K
Ar—41 1293. 51 2. 04 7. 59E-01 9. 64E-01 1.269
1173. 24 1. 96 7. 59E-01 9. 59E-01 1. 264
Co—60
1332. 47 2. 07 7. 7T0E-01 9. 60E-01 1. 246
151. 11 1. 29 4. 30E-01 6. 92E-01 1. 608
Kr—85m
304. 74 1. 39 8. 83E-02 1. 31E-01 1. 481
Kr-88 196. 26 1.32 1. 55E-01 2. 41E-01 1. 558
1-131 364. 48 1.43 5. 27E-01 7. 67E-01 1. 456
Xe-133 80. 94 1.24 2. 04E-01 3. 49E-01 1.709
249. 79 1. 36 5. 49E-01 8. 43E-01 1. 537
Xe—135
608. 05 1. 60 2. 01E-02 2. TTE-02 1.376
Cs—137 661. 64 1.63 5. 97E-01 8. 17E-01 1. 367
Xe—133m 233.2 1. 35 6. 06E—02 9. 31E-02 1.536

SRIRGREE 2 B AL L7200, 0 D MEDIIX E— 7 BRI L 72 5, (€— 2 Hllis)
= /AR 7 S~ e LT L AKBRBHBIEIC X 5 Z2 SR
WD U7 RIHEO AR 1L RT,
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0.0E+00
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+—5 (11)

1.26+03

[keV]
1.4E+03

KT IR T IE L 72 il %




JNC TN9410 2004-017

20

- 3 ;
3_\3 \\“'\A&...\,‘N__“_* e !
e | B e ¥
fl
B 1.0
i
b8
18

® Ar-41 ® Co—60 ® Kr-85m ® Kr~88 ®-131 ® Xe—133 ® Xe—135 ® Cs-137 ® Xe—133m |
0.0E+00 2 0E+02 4.0E+02 6.0E+02 8.0E+02 1.0E+03 1.2E+03 1.4E+03

HOTHBIRILF—
X 12 KRB O HE AV TR E JE LTc 5 a o
SRR T D AT R A O H
RO T AT Y o T ERBTONT, 500meAR VIR O KBS HGRIR CRIE L 7o ik
gz AT, 25 B 2 ET 2 L IRE 2 W REHE T DM S HEFE T & o, T DI
“pAr T1.27, e T 1. 71, “Xe (0.249MeV) T 1. 54 Ll ST,

LE, HAY T o IR EDETADY L FY o P ERT L LN TER, &
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