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Sodium Experiment for Temperature Fluctuation in THX
integrated with PRACS

Hiroyuki Miyakoshi*, Hideki Kamide?*,

ABSTRACT

Sodium cooled fast reactor is designed in a feasibility study. PRACS (Primary
Reactor Auxiliary Cooling System) is adopted as a decay heat removal system of middle
class reactor. Inthis system heat exchange tubes are installed in the IHX inlet plenum.
During the decay heat removal operation cold fluid cooled by PRACS tubes and hot fluid
which bypasses the tubes mixes in the inlet plenum and temperature fluctuation will occur.
This temperature fluctuation is significant on a point of high cycle thermal fatigue (thermal
striping) in a complex component which has a weld line.

Sodium experiment was carried out for such mixing phenomena in IHX with the PRACS
cooling tubes using PLANDTL test loop in O-arai Engineering Center. Experimental
parameters were flow rate in the primary side in IHX, temperature difference in THX
primary side, and removal heat of the PRACS. Temperatures at the cooling tubes of the
PRACS and a upper tube plate of THX were measured.

Following findings were obtained. 1) Temperature fluctuation intensity was large at the tube
plate than at the PRACS tube. 2) Temperature fluctuation intensity depended on flow
velocity in a IHX inlet plenum including the PRACS tubes, it increased as the flow velocity
got larger (1 to 3 cm/s).

In the design of module type middle class reactor, average flow velocity in the inlet
plenum of IHX is 16 to 4 cm/s during the decay heat removal system. It is needed
to pay attention to the velocity dependency of temperature fluctuation at downstream
region of PRACS tubes.

* New Technology Deveropment Group,

Advanced Technology Division, O-arai Englneermg Center, JNC
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IHX ARBEEUCPRACS2RRDADRE - MEZ—CIZRELARET, 1
REBHRBEZEET S, PRACS BRAEBIX NI CTEAT B2, Case2
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ﬁﬁﬁk%4% 1 REBRHARE CREHRERICH %Lt@@$%%®&m

CRBHAEGOREEITo ., BREKEESL. 1 KEAHNRRORESNGRE
”;m%éhfw5£%7V+Aa%&UF%§/&@T})WA%E%ﬁTéﬁ
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RREBOBMEMNEER, L —7AOF M TARER—ELRB L 5T 1 KREL
AR, W%, 2 RELHHRROREFGRERZERMEICCHREEE L., IHX A
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Hot,

4



JNC TN9400 2004-020
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INELRSTED, BELEKABER IR T b LHAIZN S,

THX EMEBEEOEFMBEST X, PRACS BSREOE T RO THRMAICAE
35 IHX FRED TR HEL ., HXMIO TR LE RS3EREZR LTS, Z0D
Er, BRABOHEKL L HICERZEL2->THD, Casel. Case2 K1 Case3 D
R — R 2B T IHX EREFREFORFAICIEIRZERT. EhEh 11.6[Cl.12.4
[CIZV 12.7[ClOBEZERECTWS, Zh bDIREZEIL. PRACS 2 RAIDOHA
DREZLREPOREIIBRABICESZEHEINS [HX 1 RABADBEZD,
FNEFRN 18.1%]. 17.9 (%R 18.1[% N YT 5,

L

4. 2 PREBZHRR EHEREEORETESRE

PRACS =88 O T RICALE ¥ 2 PEZ#HEE (HX) EHERAEOREERLE
& 4.2-1~K 4.2-3 12777, |
BHBE T A—F & L7 Casel (H4.2-1) TiX, PRACS IZ L ABRAENMET
THEHNEROEELHIRETIEAERL TN D, BLHRMEOHREZ LB
T3 &, [HX FR@OE O THX F.L0@ TRk E RBELES 2R T H 00, THX
HAUODBEEBTRFICHRKBIZBEL B, BELBOXKE 2EEX

PRACS mVEDE T4 LEENEMBICREIND Z 2 Bbh 5,
1RERHZBTREENTFTA—F L Lz Case2 (F4.2-2) TR, 1 REBHRTE
BT HICENEROBELEHIIBET2ERAETRLTVS, 1 RELAHRRE
2 40[L/min] ¥ TIE T3 &, FBORERELEREHIIRD NP, HX LEw
WIZET 5 CIZHHAM ORBRSITZIFNRT A Z e B¥bd b, £, BFMAMAER
BT 2 IREFETREIL, Casel &RERIZ. PRACS EEVEDE T b4 LEENR (L
BTOREEHERELIRZIEREZRLTNS, :
THX 1 & DRE R O PRACS 2 REBER M2 —EICHRIF L. L REBEARI
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TIZTE, BLVEVRBERRTERPLCORELEREICOVWT, RBT A
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BEZEREL LT RMS &0, BRAELREL L TERBRT—RAOBREER
T, TIZT, ERRIT—ROBEREZEEMRETDHLE, LUTOEVTHB,

Case1: BEENRT 2—FREB (R Power/V) i: IHX 1 REIFHHEEZ—EL L
' TPRACS ORREEENRFA—F L LT3, Thbb1KAOEEZE

REBRAEOERKIZIFERFALTKRKEL RS,

Case2: JWME/NRF A~ ?ﬁ%ﬁ (K VAT X1 kiﬁ]@?ﬁﬁ#’% ELLTLIE.
BIREZ /X A—F L LT3, Tbb L IREIDKREEITRE DK
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HEY, H5r—R2 L bIZBRAEPREWVEPEETHRENKE RA3ERNERL

T3, RELHRENKEARZERE LT, BRAFOEBEZETRPH PRACS

ERE I THH SN A EERA L PRACS GEENLEEN CTOBENDE: TFIR
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FHBLEFBRZR 5.2 127, L0, HFLb 1 KABEEZRAKREVESGRE
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RIFEZ /NS LEBEOKRETH D, Zhdh b PRACS REEHER T T 2 iiE

DEBRDHZEEILNS, |

M 53 I 1 RAUFHMELERE LTERLEERETT. REVBELERE
BFECRSEFEL TV 2 L8b»5, AL, BHREOOTRLAERKRRE T 2
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L7-BEMEE C1LRABEEZIZIS1CE 25, MEITEERRICIZIET 16cm/s BE &
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r—2A, 2) IHX 1 KAIHADBEZ2EE L CLKREREEZ T A—F% L LR
BR—A, 3) 1R2KPMADBELRLIZ 2k EZ —EFEL LT, 1 RAKE
ERTA—F L LERBRI— A2 &5 HOEETB Lok, ERBIZBVT,. &
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1)ﬁﬁ%%%EMmeSEﬁ%%ﬁmmﬁﬁmé<\mxt%%ﬁ%ﬁk%
VW, 2 PRACS REVEE T L VEBEN - B CEBIREN K& < B A EAmR
BReni,

2) ERH TORELERE I THX 1 kKAUO PRACS CAE ST =27 ik
BOFEICHEIKEL, MESKSWZCLEIMERBNT 3, ¥+, BE
ATOREEIZHY TS IHX L KABEEERREVIEYEEEBERI RS
LHEmBA BT,

3) ARROER,D, ZEAMIFE LTREERTHEF NI ¥ AAEGTENEC
® PRACS THOREEEBZEHETAT 2 Z LIXTERWVWE, KERREET
HBIIE 1-3cm/s TIZEEEEITHRERTHEDOHIMCHE > TERITHENT 3
T b, REBERERBRERIZBWT, PRACS A P FEED 1 RE 6 %k
E T PRACS REE S DM OMEN 7cm/s. BRBERIC dem/s, 8
PEIREFIC 16cm/s BEE L7223 PAUFIZ BT, RELEME OFEKEEIC
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&3 BREN—E

1R PN

- PRACS%ft
AREW | IHXADEE | HXADRE |GERBTHRE| ADRE mE PR
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