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The Krypton Recovery Development Facility reached an intended technical target
(krypton purity of over 90% and recovery rate of over 90%) by separation and rectification
of krypton gas from receiving off-gas produced by the shearing and the dissolution process
in the spent fuel reprocessing at the Tokai Reprocessing Plant (TRP) between 1988 and 2001.
In addition, the feasibility of the technology was confirmed through immobilization test with
ion-implantation in a small test vessel from 2000 to 2002, using a part of recovered krypton
gas. As there were no intentions to use the remaining radioactive krypton gas in the krypton
storage cylinders, we planned to release this gas by controlling the release amount from the
main stack, and conducted it from February 14 to April 26, 2022.

In this work, all the radioactive krypton gas in the cylinders (about 7.1 X105 GBq) was
released at the rate of 50 GBg/min or less lower than the maximum release rate from the
main stuck stipulated in safety regulations (3.7 X103 GBg/min). Then, the equipment used
in the controlled release of radioactive krypton gas and the main process (all systems,
including branch pipes connected to the main process) were cleaned with nitrogen gas.
Although there were delays due to weather, we were able to complete the controlled release
of radioactive krypton gas by the end of April 2022, as originally targeted without any

problems such as equipment failure.

Keywords: Tokai Reprocessing Plant, Krypton Recovery Development Facility, Krypton
Gas, Controlled Release
*  PESCO Co., Ltd.
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g VT NRTES ) R L 7 ) T hEEE L (ROO3A) NORESRIX, #FT—
A A—=FIZL 0 EMAICHEIEL TS (Fig.10 & O Table 5), HIEOFEH, &Fn 3 4 3 H B
S OB LANOBRERITH 14 mSv/h T, QAD-CGGP2R ToOFHHKEE GHEA® : K 14~17
mSv/h) LRI THDHZ & EMHR LT,

5.2.4 7 U7 NUEFE Y Y X OFREMREFROEA

7V N UERBEHICED 7 T UMY Y X ORBEMREROEIZHOWVWT QAD-
CGGP2R OEtHEE L 7 U 7 b F B % OWEE 2 AV CTREE L7285 R, 7 VU 7 b > i
WL DHFRERDOBAIICE D 7 U 7 R UATE Y ) v X OEEMRERITRE KK 835 mSv/h (FF
i) 7>5 1.0 nSv/h Al GRIEME) £ TR L7Z 2 & 258 LTz,
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6. FMEZ V7 ko A OB & TR S $HE

6.1 A A B R o BE A

707 N UOEBHEHIZBWTIZ ) Ui TEFR L CTWE@mET A (2 VT R HR) %
SR LI LICEY, A%, 7 V7 FUBRIIEES A (2 ) 7 b R) ORiE - fFi
2 LRVIERE L 7o 7o, 207, FIRICEIEA A RS IR OBE Ik 2 3 L. A7 4 4 10 A
31 HZ B ST,

TRIZEY ., 2T R UREROBIES ARERRO O b, RAVRRE R R AR, &
KN T OB EE N ARLEDOTE > DI, BIE N ABIEDORENREIC 2D L L b,
RILHSTE & LTIT-> TO RO REE A MR L=, 720, MIRERMRHRMHIL, FHEER
Oy 27 7L LTHERL TS 72, FHEZERE O BB 2 280 L=, B
T2 FETHD, @IETARMOMER % Fig.11 1257,

6.2 A AR DFEIEC f 5 B

TRk 14 TR AT o 72, 2 U 7 b ETRO— (5B 2B, 2 U 7 bk
BHSR, T8/ RTRIRS) 1, RBRADTED DIIERAORLEE £ LT, SR 2 (0.05 MPa
FREE) FEHLL. IRIEIRE CHERFIFELZ 1T > TV, AL, 2 U 7 b BEAIASE T L, B
DU FUARTR 2 B W E 7 AR & L CHES T B BN/ AR | B 2 SRR 0
BELL RIS U 2 b b AR 44 11 F 22 A ¥ CIC RRA REB I LT - R0 2 %
BUE L, RIEEAMI L, SAUTH, KIERE D OERH ADRAN Y A7 52 < 7

-7,

6.3 Kr-85 0 iM% #R B A AE

B P ALBR A A% D e L HE 1 B B L2 33 1T D U PEBEFEW) D it B A BRIZ Y 7o T, HURMEWE
WCERT 2 HIES HEAIEL T 27200 EZ GEBN O RRZRIR YT 286 Ko
FUE (BEILEE I E O D 1 AEM O R KA ES) 2 & O, FBEIEHEOER TS U T, M,
INERETIEELTWD, FEREPHEEOMMEOLUE L HAHELRFICADEETH
Bz, BEILEEEMEIC DRI OREL ED DN END D,

—J7, HORUEE EO LM OLEOKHER L LT, K85 IZ 2\ TIE, &Misk o MrAa 7
DB RE B 2V E TO I IS A M E 2 B E I E 2 2.0 X 108 GBa/4E L E D 726,
ASBID7 VT N AFBBHICEY 7 U T R UigkO 7 U N RS Y TR LTz
BEZ V7 N T AERRERH L2 L b, Kre-85 O EH B E A2 4% B TiE T
bbb, DR, OF U7 M FERITITRNOWERIFITRAET DHBIMES V7 b o TR RAF
LTRY, EEAREICLVMHSNDAEENDH D Z &, @B T (MP) OIS D
Vel lZ K OB U P R o WA LI BN o 2 2 & O B M [E 14 B FE 4 By ik [
(HASWS) KOV & ot B R B ik (2HASWS) THRFER L TV 2 /R I U
T VTR HARGENTND L EEEETILEND D,
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7. F LD

I VT NURENO 7 )T RS Y AT L CWE R U T N o T A &R 4
F2H 14 B0b4H 26 BIZHT THIEEEZER LD D RKIP BT 527 7 F oA
He % S5k L 7=,

7 V7N CERBHICR N T, FEEFEORE LM A D 72O 1208 O EPE C 5 i AT
BE7R kit Rk oo FRRME Tt B2 L (50 GBq/min), 7 U 7 b P U » XN O Jikt
YT U N HAERBER U, 7 )V 7 N T AR Lk, EETAEZHNTY
U7 N UEBBECHALERELOZ )V T Ui DO AL T a2 (AL T ak A0
T HE A SR 9 R/ OB LIEEEZFEM Lz, 7V 7 Mo BHEKEROE=2Y 7
RANOHERMMECAEREHITAECTE LT, ARRICKIT 2 EMBEEOLBHOHBNTH
St, £, 7V T N UEHRHK TRICZ VT B EH T LR - 3R 0O £ E AR
ERZME L7oRER, 2 ToOMS - Bl% T 1.0 pSv/h & FlEI-> 72,

VTN EHBEHIIRBEIC L DBIEEH 72 b OO0, BREBROWH IO b & e 0 M ES
DREGHECDHZ R YHAEE LB AF 4 A TRECICEELZTETTHI ENTE
o BIETZ VT N U OFE IR E A D D WIREFRMIAHREOREIL, 7 U 7 Ui
BRI T DR OfE - MEFEORFI 2D TN,
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o

W7 V7 o B AOEBBHICB W T, (EEEVBIEE2THS, EEPICBWTH K
FRREEARIC I ) U CTEW 7= BREEREAAGR . HUR A BLER 2 BRGE IR IR T W= L £,

EEPEN

1) WE—BR, EEIA, EIRZFESE, JIBGE, KEAZ, KR, SREEL: <2 U 7 K o6
I - BT ERELATBR S, A 7 ARG, No.17, 2002, pp.43-61.

2)  RE®RA, @G, I, AFHLE, ARELg: <7 V7 M T AOA A o EARBEERR
By R ZROEMIGIR ST A —Z 5B, AARFT /154 2011 KD K& THItE, 2011.
3)  MRERIERAT: AL Y R T ADY AT A FE AR A REREE”, PNC TJ116

81-08, 1981

4) T BB, MRS, FIEH R, MEGE, RESHE: A A UEANECLD 7 VT N UEE
{bE AT DBAZE”, BREER, No. 101, 1997, pp.103-117

5)  AZIRENY A 7 VB ISR “ERL 14 DT IEBR RS AR AT (R EIREAN) A E SEmARE
(FRALBRRR ISR T 5 27 U 7 b U EU - B E(LEIRBESE ) 7, JNC TN1440 2003-005, 2003.

6) BB TR, “ENLAFSCER R VAN B AR 1 AR FE B R B AR 1 2 L
IR SE T A AL B M AR |2 AR D BE LB (8 F R AT EE O 29 42 6 A 30 H), 2017.
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Table 2 7 V7 s EHBHICB T 552 V7 s o B A0 &

e Bty (9]
b (<7f111)7f; H 2.3x105 2.0x105 #) 87
o | e e o
v &flsf H 2.7x105 2.6x105 % 96
i/UEQfZS{KEa 3.6x101 3.1%101 % 81
&t 7.9x105 7.1x105 90

Table 3 7 U 7 b U sl 2 AT O RE B M OVl U 7 U RE &

BN ANVY TN - U R UBERR DD
AR A 7 A DH S e e U7 B re B
[GBq] [GBq]

(FutvRrE=% A) (FEPERE =)
(] [ ik P #7 9.3x10¢ %5 2.7x10°
A A o FEANE EAL R ER 7 2.9%x104
bR 1 APl O BRYEZE #7 1.9%x106
&t %7 9.3x106 # 2.2x108
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Table 4 7 V7 b Uiy U o X OFHEAAR
7 VT MR U & | V109 | V110 | V111 | V112
%Eiﬁ?iiﬂﬁﬁ) 2.6x105 | 3.6x104 | 2.3x105 | 2.7%x105
FHH A 1[mSv/h] 804 111 711 835
F+%  2[mSv/h] 77 108 687 807
#1455 3[mSv/h] 16 2 14 17

HESIZHOWTIL, Fig9 2

Table 5 7 U 7+ EpEE /LN (ROOSA) &R &

illreg S
No. T O/~ F BB @%/L (ROO3A)
[nSv/h] [mSv/h]

Y By Y By

1 | FRk 26411 H 13 A 90 90 20 20
2 KRk 2941 H 20 H 86 86 20 20
3 PR 299 A 4 H 77 77 20 20
4 PRk 3049 A 6 H 76 76 14 14
5 SfM3HE8H 19 H 90 90 14 14
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T, BEFn 63 F DTN A DO CiAOERES 2 MR T 2 7o DI A 7 T X & v
Ay NERBRIEER A FEM L, Rk 2 RIS E AT SR RE A S8 LTz,
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