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MK-II Modification Work of Heat Transport System in JOYO
—Dismantling and Sodium Cleaning of Secondary Cooling System Components—
(Technical Report)

Takayuki Ishii®, Kazunori Isozaki**, Takashi Ashida*, Satoru Minagawa*
Tsuguo Terakado™, Hiroshi Nogami*®, Katsuhiro Kakurai*®*, Soji Ueda®™
Hirotaka Kawahara*’, Satoshi Ichige*, Hideo Sakaba*’, Kenji Ozawa™

Abstract

The MK-II project has been proceeding to improve the irradiation ecapability of the
experimental fast reactor JOYO. The MK-Ilproject has three major purposes such as increase
high neutron flux, improvement of plant availability factor and upgrading in irradiation
techniques. Thermal output by core transformation for high neutron flux was increased from
100MWt to 140MWt. The main components in the cooling system such as IHX(Intermediate
Heat Exchanger) and DHX(Dump Heat Exchanger) were replaced in MK-1l modification in
order to increase heat removal capability. Heat transfer capacity of IHX was increased from
50MWt/Unit to 70MWt/Unit and that of DHX was increased from 25MWt/Unit to
35MWt/Unit. These components replacement has been safely completed from October 30,
2000 through September 21, 2001.

This report summarizes the way, results and safety measures about dismantling of no
sodium adhered components and such as DHX blower and sodium cleaning of sodium
components such as the DHX, the pipes connected with DHX and secondary side of IHX.

Dismantling and sodium cleaning of secondary cooling system components were performed
safely and efficiently as almost planned. The total amount of removed sodium was about
13.5kg.
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*3 : Maintenance Engineering Section, Experimental Reactor Division (At present :
Operation Engineering Section, Experimental Reactor Division)
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FEHMERHEZR Y 10B B 2 A TH-#%., 12BEEICAM TS L) 2 AL TS, L
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4) FFUULAERED MY F U ARV O S E

FREEFE L2, ERAREZIILD LT 2RAEROT NI T LA ETIED MY F
U LAOBPNZOWTIE, LTFOR#CERTNIIHEES EHTE S,

O TNIALTANGZY BB« B T2 ORI 2L 2 LB L LRV,
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RIERRETT,

fRfls. b U AT R ORI BT AIEEFERLAO U F 7 ABEIZ. WTh
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GEEEIXZTHBIC R L ENTWEZ LA2BETH L, FOIRLEALRERHBOHMANES

WAELTWEbDThD, 2B, #HELIVDRbo-0iE, HADERERRNLVER+2
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No. a4 FEHE meg =R HE
ESHS 443%5,500mm"x3,600mm" x1,800mm" SS400
BEVE A 42, 7TmmxE £#94,800mm (7 1 UAEEX) STBA24
I ERGEE ADESE [12BRE  4ME318.5mmxE X £73,500mm STPA24 | #I18ton/: 4%
HOEA% [12BREE  4ME318.5mmxE £413,500mm STPA24
FLo® |1V/4BEEE  4M213.8mmxE X H800mm STPA24
10BEZ%E  4M%2267.4mmxE X£95,000mm STPA24
2 | FEWHABA QR RE #1500kg/7 43
8BECE  #ME216.3mmXxE X#74,000mm STPA24
10BECE  4ME267.4mmxE X#95,000mm STPA24
3 | FHHEIFRH DR E #1500kg/= 43K
8BEIE #4%216.3mmxE X$74,000mm STPA24
— N | BEE  #1MR318. xF X1, 4
A HI A N=E 12BE2%  4M%318.5mmxE X#91,000mm STPA2 ( ‘
=gl 12BE2%  #M%318.5mmxE X#91,000mm STPA24
5 |2 KNaflifR 77 ¥ 75t = b $+71,000mm"x600mm"x1,700mm™x 1 SUS304 #500kg 1%
6 |2RMIIRT 7 X TRt2=y b 447%1,000mm"x600mm " x 1,700mm"x 1% SUS304 #1500kg 1%
7 |FE SR 2 IR A O EER S 12BE2E  4ME318.5mmXxE X#71,700mmx1iE#1,500mm  (BHE) STPA24 | #9200kg/A 24
8 |EF AT 2 kR H O IBERTELE 12BEE  AME318.5mmxE £ #91,500mmx1tgH) 500mm  (#h%) STPA24 #1200kg/ A& 24
9 [2%kNaFHE N L U REE (KL UHED) 1BEE  SMZ 34.0mmxE 3#71,440mmxiE#71,100mm (L&) STPA24|  #310kg/A& PN
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#%21-2 (1/3) 2WAHFZT FY TLHEBROF M) U ANEEHREE (FHABROEREEE)
p ; ; SEJitid FTRU T AMIER
pese s ek A W WE | ER| kS A% 5 e X e yren
(cm?) (mg/cm®) ()
(mm) | (mm) | (mm) | (mm) | (mm) (m? (g (g |
ADEEE 12BE%| 3185 10.3| 2979 935.9| 38330 1 35872.3 30.00 1076.2
ZEVE (SMAD 42.7 2.0 38.7| 121.6] 11534.0| 40 560919.8 0.23 129.0
EEHE (1A) =EE (D) 42.7 2.0 38.7| 121.6] 11246.0§ 40 546913.8 118.0 0.23 1258 2407.2
HOESE 12BEE| 318.5 10.3] 29790 9359 3833.0| 1 35872.3 30.00 1076.2
L -3 13.8 3.0 7.8 245| 14000 1 343.1 0.23 0.1
ADEESE 12BEE| 318.5 103 2979 9359 3833.0| 1 35872.3 30.00 1076.2
=EE M) 427 2.0 38.7| 121.6] 115340 40 560919.8 0.23 129.0
EEHE (2A) =EVE  (PIH) 42.7 2.0 38.7| 121.6] 11246.0] 40 546913.8 118.0 0.23 125.8 | 2407.2
HOERE 12BEE| 318.5 10.3| 297.9| 9359| 3833.0| 1 35872.3 30.00 1076.2
KL 13.8 3.0 7.8 245 1400.0| 1 343.1 0.23 0.1 9628.9
ANELE 12BECE| 3185 10.3]| 297.9| 9359 3833.0| 1 35872.3 30.00 1076.2 '
EE (M) 42.7 2.0 38.7| 121.6| 11534.0| 40 560919.8 0.23 129.0
FHHZE (1B) wEVE () 42.7 2.0 387 121.6]| 11246.0§ 40 546913.8 118.0 0.23 125.8| 2407.2
HOEEE 12BEE] 318.5 10.3]| 297.9| 935.9}| 3833.0| 1 35872.3 30.00 1076.2
rFLoE 13.8 3.0 7.8 245| 14000 1 343.1 0.23 0.1
ANEESE 12BE%| 318.5 103 2979 9359 3833.0| 1 35872.3 30.00 1076.2
EVE (M 427 2.0 38.7| 121.6| 11534.0| 40 560919.8 0.23 129.0
FHHE (2B) =EVE () 42.7 2.0 38.7| 121.6] 11246.0( 40 546913.8 118.0 0.23 125.8 | 2407.2
HOESE 12BEE| 318.5 10.3| 297.9| 9359| 3833.0| 1 35872.3 30.00 1076.2
% 13.8 3.0 7.8 24.5| 1400.0] 1 343.1 0.23 0.1
I SRR v - VEEE | 12BEE]  318.5 10.3| 297.9| 935.9 500.0 [ — 4679.4 0.23 1.1
(A ATED A DA 10BEE| 267.4 9.3| 2488 781.6| 63620| — 49727.2 10.0 0.23 11.4 23.0
8BEAE | 216.3 82| 199.9| 628.0| 7268.0| — 45643.4 0.23 10.5
. . - 8BEE | 3185 10.3| 2979 9359( 13078.0| — 122394.4 0.23 28.2
I(/fiﬂiﬁﬁ%ﬂiﬁﬁﬂ% H O ikdE 10BEE| 2674 93| 2488 781.6| 56000| — 43771.2 16.9 0.23 10.1 38.9
Bi%IBER v - VEEE |12BAE| 216.3 82| 1999 628.0 5000 — 3140.0 0.23 0.7 123.9
PRIT——- SRR D = VEELE [12BEE|  318.5 103 2979 935.9 500.0| — 4679.4 0.23 1.1
BADED R 10BEE| 267.4 93| 2488| 781.6| 6362.0| — 49727.2 10.0 0.23 11.4 23.0
8BRS | 216.3 82| 199.9} 628.0] 7268.0| — 45643.4 0.23 10.5
.. . - 8BEE | 3185 103 297.9| 9359/( 13078.0| — 122394.4 0.23 28.2
%ﬁﬂﬁﬁfﬂﬁ Hi 1 fUACE 10BELE| 2674 93| 2488| 781.6| 5600.0| — 43771.2 16.9 0.23 10.1 38.9
AitkiBER v  VEEE [12BEE| 2163 82| 199.9| 628.0 500.0| — 3140.0 0.23 0.7
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#2.1—2 (2/13) 2WAEHEIFZFT MY U LiEDF M) A ERHTCHE (EPEEHRIER 2 IREE)
HEERE FRY T AGERE
7% R R | RAR| B | &
%%&% W(ﬁﬁ /J\’%‘-i- /J\;;H-
(cm? (mg/ecm?) (2
(mm) | (mm) | (mm) | (mm) | (mm) (m? (g

FTHXEG 1 R TFRE (AADRD 20BEE 508.0 95| 489.0| 1536.2| 3650.0| — 56072.7 5.6 0.23 12.9

FIHX#R 1 REEE (A DAD 18BAELE 457.2 80| 441.2] 1386.1| 3279.0| — 45449.3 4.5 0.23 10.5
46.7

FIHXH 1 R EEE (BAOH) 20BAELE 508.0 95| 489.0] 1536.2| 3650.0| — 56072.7 5.6 0.23 12.9

FIHXHS: 1 IREEE (BHAM) 18BALE 457.2 80| 441.2] 1386.1| 3279.0| — 45449.3 4.5 0.23 10.5

FIHXHH: 2 RERE (AADOHD 12BE & 318.5 10.3| 297.9| 935.9| 35500 — 33223.8 3.3 0.23 7.6

10BE2% 267.4 93| 248.8| 781.6| 4098.0] — 32031.1 3.2 0.23 7.4

FIHX e 2 IR EEE (A O

12BE2% 318.5 10.3| 297.9| 935.9| 2100.0 19653.5 2.0 0.23 4.5 34.7

FIHX#EH: 2 )k ERE (B A DD 12BE2 & 318.5 10.3]| 2979 935.9/( 3550.0| — 33223.8 3.3 0.23 7.6

TIHX B 2 REBE (B HOR) 12BE S 318.5 10.3| 297.9| 935.9( 3500.0| — 32755.8 3.3 0.23 7.5

FIHX#ER: 2k KL REBE (AADHRED) 1BEE 34.0 3.0 28.0 88.0| 2540.0| — 2234.3 0.2 0.23 0.5
1.0

FIHX#EF 2R FLUZEE (B ADRA) 1BELE 34.0 3.0 28.0 88.0 | 2540.0| — 2234.3 0.2 0.23 0.5
& i 35.8 82.4
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. . 5 NRIEFH F R ULMTEERE
. 4 4% WE REE | RBEIE | RS | A% ) pren ) o pen
(mm) | mm | mm | ) | m) | gy | o) | ®
A 12BEE| 217 25| 16.7] 525 880] — 46.2 0.23 0.01
WROK. 7, EROGEI | 1BEE | 340 30| 280 sso| s000] — 439.8 0.23 0.10
3/8BEE| 173 20| 133] 418] 4450] — 185.9 0.23 0.04
‘ o VABEE| 138 2.0 98| 308| 4830 — 148.7 0.23 0.03
;ﬁiﬁfﬁgﬁg 7 "a R mE ysBEE| 173] 20| 133] 48] 7180] — 3000 | 0.235 0.23 007 054
%138 55.0 98| 308/ 11000] — 338.7 0.23 0.08
Lo )~ A P 3/8BEE| 173 20| 133 418] 705.0] — 294.6 0.23 0.07
3/4BEE| 272 25| 222 69.7| s5000] — 348.7 0.23 0.08
Ho 1/2BEE| 217 25| 167| 525 477.0] — 250.3 0.23 0.06
AR U2BEE| 217 25| 167 525 880] — 46.2 0.23 0.01
EROK. 7, BROGES | 1BEE | 340 30| 280 sso| s000] — 439.8 0.23 0.10
3/8BEE| 173 20| 133 418| a450] — 185.9 0.23 0.04
‘ o /4B | 13.8 2.0 98| 30.8| 4830 — 148.7 0.23 0.03
fffﬁ% ;Jga% SN PTT ssBEE| 173| 20| 133] 48| 71s0] — 3000 | 0.235 0.23 007| 054
HrH1 98 55.0 98| 308[ 11000] — 338.7 0.23 0.08
o )~ A P 3/8BE®| 173 20| 133 418] 7050] — 294.6 0.23 0.07
3/4BEE| 272 25| 222 69.7] 5000] — 348.7 0.23 0.08
s 1/2BEE| 217 25| 167| 525 4170] — 250.3 0.23 0.06
n 3/4BEE| 27.2 29| 214 672 3000] — 201.7 0.23 0.05
2 KNab{LFR 77 ¥ U2BEE| 217 28| 161| 506 11800 — 5968| .o 0.23 0.14 0.9
VA o V2BEE| 217 28| 161 506 1380.0 698.0 0.23 0.16
3/4BEE| 272 28| 216 67.9] 300.0 203.6 0.23 0.05
o 3/4BEE| 272 29| 214 672 4500] — 302.5 0.23 0.07
2 Mgiﬁ%?%i‘:ﬂ%i? ¥ 1/2BECE | 21.7 2.8 16.1 50.6 | 850.0] — 429.9 0.137 0.23 0.10 0.31
v 7 R E . 12BEE| 217 28| 161 506] 8500 429.9 0.23 0.10
3/4BEE|  27.2 28] 216| 67.9] 3000 203.6 0.23 0.05
& @t 0.777 1.79
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- L. W H
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L g SS400 4%t
AnQ S 5,000mm=x3,700mm" x1,200mm" $S400 #6ton/2k 4%
2 |EGAHRBAOF 8
A A 5,000mmx3,700mm" x1,200mm"! SB410 #6ton/ik 4%
ARZ 7k A 6,000mm x4,900mm " x2,500mm"” $S400 #Tton/2E A%
3 |EmASHUADL S b A1) 3,900mmx4,900mm " x800mm! SS400 4%
Hra#s k F13ton/
(2  3,900mmx4,900mm " x2,600mm”" SS400 43
ADB#HRE (498 5,000mmx3,700mm " x200mm* 55400 F1ton/H: 4%
4 |EAHHBEAOF S N BEERTE
HOMESE |49 3,150mm"x3,150mm " *200mm! SS400 #11ton/s 43
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#7.1—1 TEBI2IRZE I N—HA (TN HR) R OF NI LT DR F 7 DA RS H

2 I S—HAH 2WHRF R UL
BREHRIH SRR Ao el L DT F gL [SOEHRIR B/g Na
Ba/Nce Ba/Nce
S.58 &1 [100MW 141 74 {CEhEi 7.80E-01 7.40E-01_JS.58 7/31 [100MW 5 1 A 7 VISR @hii 3.60E+02
S.58  8/15 |100MW 351 A 7 L &cBhai 5.20E-01 | 1.40E-01 [S.58 8/14 [100MW &1 #A 7 v - JE A5 iLEhE 3.20E+02
S.58 9/3  |100MW 194 7V sEkki@isd 3.60E-01 | 8.00E-01 [S.58 9/2 [100MW 3 14 7 A EiEE T 4.10E+02
S.58  9/24 |100MW 1A 7/ # T Hi(GOMW) 3.00E-01 3.00E-01 JS.58 9/23 |100MW % 144 7 )L-#&THi (50MW) 7.00E+02
S.58 10/6  |100MW %2+« 7 L & EhRi 2.60E-01 | 3.30E-01 [S.58 10/5 [100MW %5 2 %A 7 A b T-Ari k2 hi 8.50E+02
S.58 10/18 |100MW %52+ A 7 )\ i2@hik 3.00E-01 | 4.10E-02 [S.58 10/17 |100MW_ 25 2 A 7 V- AL} i dhig 7.40E+02
S.58 11/8 [100MW 8244 7)1 EkkiEEsT 3.60E-01 3.50E-01 JS.58 11/7 [|100MW 55 2 94 7 /L - EREER Y 1.30E+03
S.58 12/8 |100MW 24 A 7 {51k 2.60E-01 | 2.70E-01 1S58 12/7 |100MW %524 7 L - T4k i 1.30E+03
S.59 321 |FAFESHT 2N a £ilhfg 2.90E+00 | 4.40E+00 18.59 4/11 |100MW &5 3 %4 7 /L - L Eh il 8.10E+02
S.59  4/13 |100MW 344 7 /L &by 8.90E-02 | 5.90E-01 |S.59 4/28 [100MW 3344 7L - i T-4fdhik 8.50E+02
S.59  5/2 |100MW #3441 7 EEhE 8.50E-01 — S.69  5/27 |100MW £ 3 A 7 )L - R @R T 1.00E+03
S.59 525 [100MW #5341 7 /L Ekesiing 7.00E-01 8.90E-01 |S.59 6/14 [100MW #5344 7 L -#& TR 1.40E+03
S.59  6/18 |100MW F34 4 7 /v & THRRLT 5.60E-01 | 250E-01 [S.59 7/3 |100MW B4 4 A 7/l B {-EEEI% 1.40E+03
S.59  6/29 [100MW 444 7L fiB)ig 1.40E+00 | 1.60E+00 [S.59 7/29 |100MW &4 A 7 - jEks @l 1.20E+03
S.59  7/19 |100MW 544 A 7V ERGEE 1.00E+00 | 1.00E+00 [S.59 8/21 |100MW 4+ A 7V #&TH #BET 1.20E+03
S.59 8/18 [100MW 44 A 7L #THRET 8.50E-01 | 1.00E+00 §S.59 9/12 [100MW %54 A 7 /- JRFIFEHI% 1.20E+03
S.59 98 [100MW 54 A 7 0 fiEhi% 2.60E+00 | 1.70E+00 [S.59 9/26 |100MW %5 4 7 L - ikl 8.50E+02
S.59  9/28 |100MW Hi54 4 74 Ek@Eiid 6.70E-01 | 1.10E+00 [S.59 11/24 [100MW % 6 %A 7 A - R ¥4 AEdhiil 1.40E+03
S.59 10/19 |2 BRCMT A S ARABRT 8.50E-01 | 5.60E-01 [S.59 12/9 [100MW %6 %A 7 A - R IFfEhik 1.70E+03
S.59 12/11 |100MW 56+ A 7 v i2&)f 5.90E-01 | 7.40E-01 |S.59 12/22 [100MW %6 #1 7 /L - ERkiElG 1.90E+03
S.60  1/11 [100MW £E64A 7 /v EREERT 5.20E-01 5.60E-01 1S60 1/30 |100MW 644 7L -$&TH#% B 2.00E+03
S.60  1/24 |100MW 56+ A 7 /v #THIRR G 2.00E+00 | 1.70E+00 §S.60 2/14 [100MW %7 4o 7/ A {IRiehi% 1.90E+03
S.60 2117 |100MW 744 7L iLBhi% 9.60E-01 | 7.80E-01 §S.60 3/7 [100MW %7 %A 7\ - EREET 1.90E+03
S.60  3/1 [100MW 744 7 /v  Ei#EET 1.20E+00 | 1.10E+00 [S.60 4/18 | T-4FZ#MER R 258 Sh AR 2.40E+03
S.60 5/31 |2%FENa FL i 8.90E-01 | 9.60E-01 |S.60 5/10 |F=—74% 2heisk 2.30E+03
S.60 12/12 |100MW 841 7 /v ji&hik 8.90E-01 | 3.70E-01 |S.60 10/25 [ 2 RN a Fltiik 1.60E+03
S.61 1/19 [100MW %84 A 7/ Eikig 5.60E-01 4.10E-01 |S.60 12/19 [100MW 388 4 A 7 )L - kkiiliz 1.10E+03
S.61  1/29 [100MW 3841 7/ #T#% 7.80E-01 | 1.70E+00 |S.61 1/29 [100MW 844 7 A& T#H FrFEEsikd | 1.40E+03
S.61 3/3 |[100MW 94 A 7/  EikiElsTd 9.30E-01 | 1.00E+00 [S.61 3/6 [100MW 359 44 2\ - iEkkidfaT 1.70E+03
S.61  3/27 [100MW 941 7V  ERGEET 1.40E+00 | 1.20E+00 [S.61 4/13 |100MW 594 A 7 L - ¥ Tk 1.90E+03
S.61  4/12 [100MW 941 7L ¥ T 1.00E+00 | 1.10E+00 [S.61 5/17 |100MW__ 51044 7 /b - ER&EEEF 2.50E+03
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